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THE CONSTRUCTION OF MODERN WIRE. 
WOUND ORDNANCE. 
No. I. 

Tux wire gun may be defined as a piece of ordnance in 
which transverse strength is given to a tube or barrel by 
lapping or winding it externally with a number of layers | 
of wire, the layers being wound on with such tension at 
all parts that the gun is well adapted to resist rupture 
from internal pressure. The reason for using wire for 
this purpose is that it can be obtained of great 
strength, that a flaw cannot pass undetected, and that 
it can be used in a way that more nearly fulfils theoretical 
conditions of strength than any application of solid 
pieces not debarred by excessive cost can do. From 
these advantages it follows that a gun of wire construc- 
tion is considerably lighter than a piece of equal calibre 
and power constructed on the solid system. It may be 
as well to recall that in the latter system a tube or barrel 
is reinforced by the successive contraction on its exterior 
of one, two, or more concentric tubes or hoops, the 
amount of contraction in each layer being calculated to 
put the metal into such a state of initial strain, either of 
tension or compression, depending on its position, that 
the stresses set up by firing shall be withstood in the best 
manner possible. It will be evident that only by using a 
large number of thin layers would it be possible to 
approximate as closely to the theoretical figures as in the | 
wire gun, and even then the strength and soundness that 
is obtained by the use of wire could not be certified. 

The idea of strengthening ordnance by a strip of 
material wound cireumferentially round the outside of a 
barrel is of ancient date. In the Rotunda at Woolwich, 
and in the Museum of Artillery at Paris, will be found 
examples of guns, attributed to Gustavus Adolphus, in 
which a thin barrel of copper “is surrounded with 
hempen cord and enveloped in leather.” 


about 1 ewt. 7 lb. each. Wire, however, for the same 
purpose does not appear to have been introduced till the 
middle of the present century, and may be regarded as a 
direct outcome and deduction from the principle involved 
in the construction of the spirally-constructed and welded 
gun with which Lord Armstrong’s name is connected. 
It was in 1855 that Mr. Longridge and Isambard Brunel, 
of civil engineering fame, in this country, and about the 
sume time Messrs. Woodbridge and Very, in America, 
proposed the use of steel wire for the circumferential 
reinforcement of ordnance. To Mr. Longridge, however, 
is entirely due the honour of the invention, as it was he 
who showed how the calculations were to be made, and 
first fully propounded the theory of the wire gun. The 
adoption of the system now rapidly replacing the solid 
system is due to his energy and perseverance. The in- 
vention, in this country at any rate, was not at first 
received with much favour, and not until several years 


later were any wire guns constructed, and then only ten- | 


tatively, the actual adoption of the system having occurred 
only within recent years, so that the full development of 
the wire gun is of quite late occurrence ; in fact, it may be 


said that the evolution is not yet complete, as slight | 


structional modifications are still frequently made. 
The wire, as used in the earliest guns, was circular in 
section, square was then adopted, as having various 
superiorities over the round, and is now being employed 
in the United States for the construction of the Brown 
10in. guns, 75 miles of wire 0°10in. square, and rounded 
with -01 radius at the corners, being wrapped on to each 
gun; but inthis country the material now employed may 
more truly be described as a ribbon than as a wire, being 
practically rectangular—the edges are slightly bulged in 
the drawing—and much less in one dimension than in | 
the other, the standard size being ‘25in. by ‘06in. The | 
manufacture of the wire is, it is scarcely necessary to say, 
of the first importance, and the testing of it to fulfil | 
Government requirements is elaborate and severe. 


made on a length of 200in. Furthermore, a length of 
24in. hung vertically, and supporting a weight of 112 ]b., 
must show no signs of weakness on being given ten full 
twists first in one direction, untwisted, and then given 
ten full turns in the other direction. We may mention 
here that although this is a severe test, modern manu- 
facturers have produced a material which perfectly with- | 
stands it, and it is possible with an average picce of | 
about 2ft. length of the wire or ribbon to twist it till it | 
practically forms a tube. With a piece about half this | 
length, a weight of 112 Ib. being still employed, the wire 
breaks off close to the jaws at between the tenth and | 
fourteenth twist. Such a test is never applied except 
experimentally, and we merely mention it here to give 
some idea of the greatest angular twist that the wire 
will sustain. The wire is made from a comparatively 
mild steel, and its strength is, of course, gained by 
drawing in the usual way, the ductility being preserved | 
by annealing. As it is necessary that the surface of the | 


The length of | 


these guns is 6ft. 5in., the calibre 2°17in., and the weight | 


| the second. 


| about 0°174in. square. 


The | 
wire has to have a tensile strength of from 90 tons to 
120 tons per square inch of cross section, the test being | 














wire should be preserved as far as possible, annealing is 


done in closed vessels, from which the air is as far as | 


possible excluded, so that oxidation is very slight. 
Several processes are employed by different makers, the 
details as a rule being kept private. If scale is produced 
in the annealing process it has to be removed by pickling. 
Before leaving the makers the wire is tested in lengths 
of 400 yards, being subjected to a tension of 65 tons per 
square inch; it is not, however, cut off, but the whole 
hank, weighing several hundredweights, is tested in suc- 
cessive length, the wire being clamped successively at 
different places, the length for testing passing round a 
system of large pulleys, all in the same plane, to 
economise space, and the tension being applied at the end 


| furthest from the clamp by some suitable arrangement. 


The cost of the wire by different makers varies between 
£28 and £35 per ton. 

We have said that the makers of the steel wire for 
guns are exceedingly reticent about the manufacture of 
the material. There are only a few firms that manufac- 
ture it extensively in this country up to the Govern- 
ment requirements. They are not of equal merit. In 
America gun wire is manufactured by the Roebling Com- 
pany, and the following brief account of the method 
followed may be interesting. The steel for the wire is 
imported from England, and is made from Swedish ore 
mixed with a certain percentage of English ore. It 
arrives in America in the shape of coiled rods, with a 
nominal size of 0°22in. in diameter, although very irre- 
gular both in size and shape, the rods varying from 
0°210in. to 0°237in. The hardness and tensile strength 
vary greatly, as shown by tests; this is due to the 
difference of temperature of the billets before and during 
rolling, and also to the wearing of the rolls. It has been 
found that chemical analysis alone can determine uni- 
formity of the product at this stage. 

The rods are first given a coating of flour lees, which 
assists as a lubricant in the subsequent drawing. Each 
coil is rolled through a trough containing a mixture of 
100 1b. of rye flour to 20 gallons of water. The coat 
is dried in a baking oven—a large room heated from 
beneath, in which the coils are suspended on racks. 
They remain in the drying-room from twelve to fourteen 
hours, subjected to a temperature of something like 
350 deg. Fah. They are then ready to be drawn into 
wire. This wire, which, as we have already stated, is rect- 
angular and rounded at the corners, with a radius of 
0-Olin., is subjected to four drawings from the coils and 
two annealings—one after the first draw, and one after 
After each annealing the coils are cleaned 
and then coated, first with lime, and afterwards with 
flour lees. After the fourth drawing the coils are cleaned 
and tinned. As there are no annealings between the 
third and fourth draws, the workmen speak of these 


| drawings respectively as third draw first hole, and third 


draw second hole. 

In the first drawing the rods are“ ripped” to wire 
The rod is first pointed in a 
pointing machine, the point passed through the hole in 
the die plate, and made fast to the clamps on the block. 
The die plate is a rectangular plate of hard steel pierced 
with a number of holes, which on one face of the plate 
have the shape and dimensions desired in the wire, and 
are much cut away towards the rear face. The frame 
which holds the draw-plate holds also the tallow used 
for lubricating the wire. The wire is rendered brittle by 
this first drawing process, and to soften it for the second 
it is annealed. The coils are lowered on iron frames into 
the iron pots of the annealing ovens. These ovens are 
of brick, and extend vertically under the floor of the 
annealing room. In each oven is an iron pot 8ft. long 
by 3}ft. in diameter. After the wire is placed in the pot 
the lid is put on, and sand poured around its edges to 
assist in keeping the air out. The cover of the oven is 
then lowered, the fires pushed, and the metal brought to 
a temperature of about 1800 deg. Fah. The fires are 
maintained for from six to eight hours, and then are 
allowed to die out. The wire is taken out after having 
been in the pots for twenty-four hours, and is then allowed 
to cool in the open air. 

The,wire is now covered with a coating of rust and 
scale, which must be removed before drawing. To effect 
this the coils are lowered into large tubs of vitriol 
and water having a temperature of nearly 100 deg. 
Steam is then introduced, and the temperature raised 
20 deg. to hasten the cleansing. The coils are lifted out 
from time to time to watch the progress of this operation, 
and when the rust and scales are gone or sufficiently 
loosened, which usually requires about ten minutes, the 


wire is lowered into a tub of water and afterwards played | 


upon with a hose, and subsequently each coil is thrown 
with force upon the floor a number of times to rid it of the 
adhering black coat and scum. 
immersed in the vitriol solution, and the whole operation 
repeated. The wire is then allowed to lie on the floor 
for two and a-half hours, when a “ brown coat ”’—a light 
covering of rust—is developed. A lime coat is put on 


They are then again | 


over this; next the coils are rolled through a trough of 
lime water, and then dried for an hour in the baking room. 
A lees coat, put on and dried as already described, covers 
the lime coat. 

The next operations are second drawing and annealing. 
By the second drawing the wire is brought to a square 
0°15lin. to 0°153in. on a side, and is then annealed, cleaned, 
and coated with lime and lees as before, and is ready for 
third drawing. By the first hole of the third drawing, 
the cross-section of the wire is brought to about 0°118inr. 
square, and in the second hole the wire receives its 
finished dimensions, 0°10in. Great care is exercised in 
this last drawing. The result is a wire of sufficient 
ductility to enable it to be wrapped, without rupture, 
about its own diameter, and the product is rejected if 
varying more than 0°001 above or below the required size. 
It must have a tensile strength of 160,000 lb. per square 
inch and an elastic limit of at least 100,000 lb. 

To prepare the wire for the final operation of tinning 
one which is not used in this country—the coat of rust and 
grease and lime and lees remaining on the wire from the 
last drawing is first removed by immersing the coil in a 
half-and-half mixture of muriatic acid and water. The 
coil remains in the acid mixture for about ten minutes, or 
until the surface of the wire is perfectly clean; it is then 
removed, and the remaining acid drained or beaten off. 
The coil is then placed on a reel, the end led first through 
cloths dampened with acid, then through a bath of 
melted tin, thence through a bath of cold water, and 
finally to the block on which it is re-wound. Thesurplus 
tin, adhering to the wire as it leaves the tin bath, is 
removed by cloths through which the wire passes at that 
time, while the water is absorbed in the same way after 
the water bath. The cloths for removing the tin are of 
asbestos, and are brought by pressure to bear uniformly 
on all sides of the wire. The weight of the average coil 
has generally been about 50 lb.; and where through 
rejected portions the weight was reduced to less than 25, 
the coil has been discarded. The pointing machine, to 
which reference was made above, consists of a pair of 
small steel rolls, cut with a number of grooves of various 
sizes. The upper roll is turned by a hand lever at one 
end, while at the other end a cog-wheel actuates the lowcr 
roll. The end of a coil of wire, cold, is inserted in a 
groove of suitable size, and drawn out to a point by 
revolving the rolls. The point is made about two inches 
long. 

The machine for drawing the wire is operated as 
follows:—A long shaft under the floor of the mill 
revolves numerous vertical spindles, which, projecting 
through the floor and through the bench, carry the 
‘“‘blocks ” on which the wire is wound. Each block is a 
hollow cast iron drum, closed at the lower end, and pre- 
vided in the axis with vertical bearings in which the 
spindle revolves. Fast to the spindle, and revolving 
with it, just below the block, is a circular horizontal 
plate, provided on its upper surface with two stout lugs. 
In operation the block rests on this plate, the lugs 
entering slots cut in the lower surface of the block, and 
communicating to it the rotary motion of the spindle. 
When not in use the block is raised by means of a lever 
working from beneath, until the slots are clear of tke 
lugs. The motion of the block ceases, while the spindle 
continues to revolve in its bearings. 

In front of each block is a pivoted frame for holding 
the plate through which the wire is drawn, and for 
carrying the tallow for lubrication ; also, in front of the 
bench there is a vertical lever, to the upper end of which, 
by a chain, is attached a pair of nippers. A rod, 
extending the whole length of the bench, moves con- 
tinuously backward and forward, covering at each stroke 
a distance equal to that which separates the blocks. The 
rod is provided with studs, one for each lever. The poirt 
of the wire being passed through the plate, the upper 
end of the lever is brought up to it, and the point caught 
by the nippers. On its back stroke the stud on the long 
rod catches the lever, forcing it back, the nippers 
drawing through the plate about 30in. of wire. This end 
is fastened in the jaws on the block, the block set in 
motion, and the coil drawn. It has been observed that 
the operation of tinning resulted in increasing the tensile 
strength of the wire by quite 10,000 lb. per square inch, 
and in augmenting the elastic limit by 22,000]b. This 
increased strength is due, undoubtedly, to the tempering 
and toughening effect of the metal bath; and it is tke 
more remarkable, since in the operation of tinning no 
section of the wire is in the bath for more than a second. 
By test, the tensile strength has pretty uniformly ranged 
from 10,000 lb. to 20,0001b. in excess of the required 
160,000, while the elastic limit has run from 35,000 lb. 
to 50,000 Ib. in excess of the contract requirement of 
100,000. 

There are several modifications of the method here 
described, and it is quite possible that in this country 
the American system is not followed. Indeed, it is highly 
probable that at Messrs. Bedson’s the wire-drawing is 
done through rolls in place of plates, as in the method 
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invented and perfected by that firm for general wire- 
drawing. On the Continent, to facilitate the drawing 
operations the rods are covered with a thin deposit of 
metallic copper by simple immersion in a bath of blue 
vitriol. The strength of the acid bath is about 1 per 
cent. of acid. M. Albert Maurice, in the Bulletin de 
Association Belge des Chimistes (vol. ix., p. 348), 
showed last year that a percentage of about 4°4 per cent. 
of arsenic (about 6 per cent. of As,O;), in the pickling 
liquid was of very considerable service. The wire not 
only takes the copper more readily, but draws better and 
is more uniform in strength. 

The action of the arsenic is believed to be somewhat as 
follows :—The oxide of iron being detached by the action 
of the acid, a bright surface of metal is left exposed, and 
is attacked with evolution of hydrogen. During this 
process, and perhaps under the conjoint influence of 
electrolytic action, the arsenious anhydride is decom- 
posed, and a layer of metallic arsenic deposited on the 
wire, shielding it from the further action of the acid, and 
preventing subsequent oxidation after removal from the 
bath, besides facilitating the deposition of the copper at 
the next stage. The wire is also of more even calibre, as 
a result of the protective arsenical coating. Where, how- 
ever, the proportion of arsenic is too low, the wire is 
only partially covered, and the exposed portions are 
liable to be further corroded by the acid. The copper is 
deposited irregularly, and the wire, being of unequal 
thickness, and therefore strength, is liable to break in 
drawing, and also wear out the working face of the plate. 
The continued action of the acid in presence of an 
insufficiency of arsenic also explains the evolution of 
maladorous gases, formed by the formation of carbon, 
silicon, sulphur, arsenic, and phosphorus with the nascent 
hydrogen. 








THE CONDENSATION OF STEAM IN STEAM 


condensation that the one may easily be mistaken for the 
other, unless carefully estimated separately. Calculations 
of condensation deduced from the indicator diagram and 
feed measurements cannot be considered accurate, unless 
the slide valve and piston have been previously tested 
for leakage while the engine was running. These experi- 
ments show clearly that such leakages ought to be 
measured under actual working conditions. If trials are 
only made while the engine is stationary, they are of little 
or no value. With these views the writer of this sum- 
mary cordially agrees, and is of opinion that in future 
accurate experiments should be controlled in this way. 

To measure the slide valve leakage the piston was dis- 
connected, and the engine driven by a separate motor, and 
diagrams were taken, the indicator being worked from 
the valve spindle. Thus the motion of the valve was the 
same as under ordinary conditions of running. In this 
way a pressure of some 20 1b. on the indicator fixed on 
the cylinder was obtained, showing considerable leakage. 
After the valve had been carefully scraped.and re-fitted 
another experiment was made a month later, and the 
pressure reduced to 5 lb. The gauge pressure of steam 
during these experiments was 97 lb. in the first case, 
with 42 strokes of the valve, and 81 lb. in the second, 
with 76 strokes per minute. The leakage shown in the 
first trial was 38} 1b. of water per hour, and in the second 
30} lb. of water. 

Leakage to echaust.—Another set of experiments was 
made to measure the direct leakage of steam past the 
slide valve into the exhaust port, which previous tests 
had shown to be much more important than any other. 
In order to determine this leakage under running con- 
ditions, both the steam ports were blocked with lead, the 
valve driven by an electric motor, and the piston dis- 
connected. In the first trial 112 1b. of steam were 
condensed in 25 minutes, with a gauge pressure of 
steam of 91 1b., and the rate of leakage appeared to 
increase slightly as the film of oil was dissipated. In a 





ENGINES AND ITS MEASUREMENT. 
No. IL 

Steam temperatures per revolution.—To obtain these 
temperatures in this single-acting engine, a platinum | 
electrical thermometer was fixed in a hole in the cover on | 
the steam entrance end, and exposed to the current of 
steam during one revolution. By this means the varying 
temperatures of the steam per revolution were taken and | 
shown in a diagram, to the same scale as the tempera- 
tures from the indicator diagram. One feature of the 
steam temperature curve thus obtained is that it reveals 
considerable superheating, namely, about 100 deg. Fah., 
at the end of compression. The temperature of the 
steam, as shown by this thermometer, falls rapidly during 
admission, and just after cut-off it marked 2} deg. 
below the temperature deduced from the indicator 
diagram taken at the same time. During exhaust the 
temperature of the steam approaches that of the walls, 
except for a sudden drop at release. 

In other experiments an electrical thermometer was 
fixed on the piston and moved rapidly with it, the wires 
being carried through the piston-rod. This is a very 
novel and interesting feature of the trials. The thermo- 
meter was actually fixed to the piston, and so arranged 
that it moved to and fro with it in the body of the steam, 
which was also naturally in motion. In this way the 
temperature of the main volume of steam in the centre 
of the cylinder could well be measured. The results 
obtained with this moving thermometer showed that, at 
different speeds and valve settings, the variations of tem- 
perature recorded by it agreed closely with the tempera- 
tures of the steam deduced from the indicator diagrams 
taken at the same time. Both are plotfed together on 
curves, and the differences are almost too small to be 
perceptible. In one of the experiments given the range 
of temperature of the steam shown by the thermometer 
was from 212 deg. to 336 deg., the temperature of the 
steam, deduced from the indicator diagram at the same 
time, being 212 deg. to 333 deg. The mean steam tem- 
perature during the whole stroke was 251 deg., and the 
mean temperature of the cylindrical (barrel) walls 
249 deg. The engine worked as before, single-acting and 
non-condensing. 

Conclusions.—The steam temperature range shown by 
the thermometer fixed on the inside of the cover in the 
steam seems to indicate that during compression and ex- 
pansion the steam varies much in temperature, but during | 
exhaust and close to the walls it is nearly at the tempera- 
ture of the latter. Water is not likely to collect in the 
corners and recesses of the clearance spaces in this 
single-acting engine. As they contain chiefly super- 
heated steam, they cannot be considered as the main 
factor in producing condensation. From the indications 
of the platinum thermometer fixed to the piston, and 
moving in the steam, as compared with those of the 
indicator diagram, it may be assumed that the latter 
fairly represent the average temperature of the main 
body of the steam. In all these experiments the 
authors, Messrs. Callendar and Nicholson, consider 
that the steam when admitted to the cylinder was 
fairly dry and certainly never superheated, as proved by 
the thermometers in the steam chest and steam pipe. 
The superheating therefore shown by the thermo- 
meter in the steam is due chiefly to compression. As 
to the temperature of the steam during expansion and 
the beginning of exhaust, the tests show that it was 
lower than that deduced from the indicator diagram. If 
the phenomena of condensation are more closely con- 
sidered, it will be seen that steam apparently does not 
condense readily except on dust ‘ nuclei,” or on drops of 
water already formed. The authors have made a careful 
study of what they call the “ dynamical equilibrium of 
expanding steam.” 

Slide valve leakage of water and steam.—Much stress 
is properly laid in this paper on the leakage of the flat slide 
valve and piston, which ought never to be ignored. 
These sources of loss should be directly measured, as 
they have much influence on steam engine trials. The 
effect of leakage is in many ways so similar to that of 








| second trial 317 Ib. were condensed in 66} minutes, with 


80 lb. steam pressure. This second trial illustrates the 
effect of the dissipation of the oil film, which evidently, 
in the authors’ opinion, tends to produce greater leakage 
of steam past the valve. They consider that the results 


of these leakage trials may be taken to be proportional | 
to the difference of pressure of the steam on the two | 


sides of the valve. In other words, the leakage of steam 
past the valve, in pounds per hour, is equal to a certain 
constant multiplied by the difference of pressure of the 
steam. This constant gives what may be called the rate 
of leak of the valve, in pounds per hour, per pound 
difterence of pressure, equal in these experiments to 
about 3 lb. per hovr. No trace of this important leakage 
was shown on the indicator diagrams, although it must 
greatly affect the results in any trial. The valve leakage 
was also tested in a similar way on a quadruple-expansion 


engine in the engineering laboratory, having well-fitting | 


slide valves with large surfaces. The high-pressure 
cylinder valve gave while in motion 38 lb. water leak per 
hour with 100 Ib. difference of steam pressure between 
the steam chest and the exhaust pipe, and the low- 
pressure valve gave 41 lb. per hour water leak with a 
difference of pressure of 34 1b. When stationary, the 
latter valve was steam-tight. 

Provisional law of leakage.—From these experiments 
the authors draw the following conclusion on the subject 
of leakage, and frame a provisional law for estimating the 
valve leakage while an engine is running, a point not 
hitherto taken fully into account. They consider 
that leakage takes place chiefly in the form of water, both 
in balanced and unbalanced valves. The leakage of water 
through a fissure of practically uniform thickness depends 
on the nature of the water and oil films, and should be 
directly proportional to the difference of steam pressure 
on each side of the valve and the perimeter of the port, 
and inversely to the width of the bearing surfaces. A 
formula is added for calculating this leakage in a moving 
valve. 

The question is also treated of leakage into the cylinder 
after cut off, and a formula given for it, but this leakage 
is not nearly so important as the other, as the dif- 


erences of steam pressure are small. Experiments 
on the piston leak while the engine was _ running 
single-acting non-condensing showed that the loss 


of steam amounted to 15°31lb. per hour, with a mean 
steam pressure of 33 1b. The piston leak taking place 
during expansion with a cut-off at one quarter and three- 
quarters of the stroke, amounted only to 23 lb. per hour. 
The greater part of the loss oceurred during the admis- 
sion of steam. These careful leakage experiments, which 
are shown in a table, seem to prove that a slide valve in 
motion, however well fitted, is exposed to a regular 
leakage which has not hitherto been suspected. So long 
as the valve is stationary, the oil film beneath it may 
produce a perfectly tight steam joint; but as soon as it is 
in motion, the conditions are completely changed, because 
the oil film becomes broken up and partly dispersed. As 
steam is being continually condensed on the colder sur- 
faces of the moving valve, the water formed works its 
way through, and breaks up the oil film, under the com- 
bined influence of the pressure of the steam, and the 
movement of the valve. Re-evaporation in the exhaust 
has a further tendency to keep the valve and valve sur- 
faces cooler than the steam in contact with them, and 
thus the leaking fluid is retained in a state of water. It 
is probable that the quantity of water leaking through a 
given crack under a given difference of steam pressure, 
may be from 20 to 50 times greater than the quantity of 
steam that can leak through the same crack under the 
same conditions. 

This view agrees with the well-known facts of water 
leakage, and was proved by a few experiments upon the 
comparative leakage of water and steam under the same 
working conditions. The result showed that the quantity 
of water, when at a temperature below boiling point, was 
twenty times as great as the quantity of steam. An 
explanation is thus furnished of the possible water leak- 





which is so many times greater than the leakage of steam 


in a cylinder. Engineers have been too much in the 
habit of considering the latter only, and have usually 
wholly neglected this water leakage, but this important 
subject requires more experiments with different types of 
valves. These various observations lead to the con. 
clusion that all moving valves leak more or less, and jn 
many cases the greater part of the ‘ missing quantity” 
of steam is to be attributed to this leakage. It appears 
to be nearly proportioned to the difference of steam 
pressure on each side of the valve, and generally indepen. 
dent of the speed. As it is evidently connected with 
condensation on the valve surfaces, it might no doubt be 
minimised and perhaps prevented altogether by efticient 
steam jacketing, the use of superheated steam, or by 
some method of heating the valve seats. The superiority 
of compound and triple as compared with single-cylinder 
engines is probably partly due to the great reduction in 
them of valve leakages. 

General conclusions.—The most important conclusion 
to be drawn from these interesting experiments, of which we 
have now given a short summary, is that the rate of con. 
densation of steam on cast iron surfaces is limited, and is 
in proportion to the difference of temperature between 
the steam and the walls. ‘ The slightly smaller values for 
condensation observed on the cover as compared with 
that of the barrel sides of the cylinder in this single-acting 
engine, may be attributed to the difference in the surfaces, 
one being bright and the other not. Taking all the 
circumstances into consideration, and the thickness of 
the water films, the probable rate of condensation of steam 
on clean and dry cast iron surfaces was found to be three. 
quarters of a thermal unit per second per square foot, 
for every degree difference of temperature between the 
steam and the metal. Expressed in terms with which an 
engineer is more familiar these figures correspond to the 
condensation in a surface condenser of 27 ]b. of steam 
per square foot per hour, for a difference of temperature 
of 10 deg. between the steam and the surfaces. 

To estimate the condensation, it is necessary to know 
in every case the range of temperature of the steam per 
revolution. If the external and internal heat losses from 
the walls are supposed so nearly to balance each other 
that the mean temperatures of the clearance surfaces—on 
which nearly all the initial condensation takes place—are 
reduced to the mean temperature range of the walls, it is 
clear that the condensation and evaporation areas on the 
temperature diagrams will be equal. If the temperature 
of the clearance surfaces falls below this mean, evapora- 
tion will be incomplete, and water will accumulate in the 
cylinder, until the balance of heat is re-established by 
removing the surplus water mechanically. It must be 
remembered that all the steam condensed on the surfaces 
and rejected from the cylinder in the form of water 
| represents the communication of a certain quantity of 
heat to the walls, and this heat is the difference between 
| the heat in the steam and that shown by the temperature 
of the water discharged. To deduce the limit of con- 
densation per square foot per hour for any given range of 
temperature per revolution, it is necessary to plot out the 
diagram of temperatures corresponding to the indicator 
diagram for one revolution, and draw across it the line of 
the mean temperature of the wall per revolution. The 
area above this line gives the maximum condensation 
area corresponding to this cycle. The authors add 
various formule for calculating the law of condensation, 
and show that the form it assumes makes the limit of 
condensation of steam in any cylinder depend chiefly on 
the temperature range in that cylinder. 

Effect of water in the cylinder, — After a certain 
accumulation of water has taken place, the authors con- 
sider that it is doubtful whether this water would tend to 
increase or diminish condensation. Probably there would 
be no great change. 

In the low-pressure cylinder of an unjacketed engine, 
condensation, owing to the wetness of the steam, may 
frequently reach its utmost limit. In such an engine the 
authors are of opinion that condensation accounts for 
much more of the missing quantity of steam than leakage. 
This is because the initial surfaces exposed are larger, 
‘and therefore more conducive to condensation, while 
leakage is less, because the difference in pressure on either 
| side of the valves and piston is much smaller. In the 
| high-pressure cylinder, if jacketed, the case would 
| probably be reversed. Leakage, as has been shown, 
depends mainly on the perimeter of the ports and piston, 
which vary directly as the linear dimensions, whereas the 
surfaces exposed for condensation vary as the square of 
the diameter of the cylinder. It would not, however, be 
safe to apply generally the results deduced from experi- 
ments on one engine working under certain conditions to 
any other engine. At the same time it is possible, by 
careful consideration of the results in a particular case, 
to throw some light on all the complicated problems of cons 
densation. Moderate variations of speed do not appear to 
affect greatly the amount of condensation per revolution. 
Some increase of condensation is to be expected with in- 
crease of speed, as there is less range of temperature in the 
metal, and greater loss of heat to the exhaust; but, on 
the other hand, more speed means more heat through the 
engine per minute, higher wall temperatures, and con- 
sequently less condensation. 

Double and single-acting engines.—With double-acting 
engines the longitudinal gradient of conduction of heat 
along the cylinder would be half as much as in a single- 
acting engine with an early cut-off, and disappear alto- 
gether with a late cut-off. The temperature of the barrel 
walls and admission surfaces would be greatly raised. 
Condensation on the piston surfaces would probably also 
be reduced one-half. On the other hand, the piston-rod 
at the crank end would have a cooling effect, and there 
would also be a certain conduction of heat to the cast 
iron bed of the engine, where the cylinder is bolted to the 
bed plate. Both these conditions tend to lower the 
temperature at the crank, as compared with the opposite 
end of the cylinder. For the engine on which the 
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age indirectly due to condensation and re-evaporation, 





author’s experiments were made, this reduction of con- 
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| | 
densation, by working double instead of single-acting, | tightcompartments, the high-pressure cylinders being forward; | is included, and the foundations for building and tools 


would be about 30 per cent., or about one-third less con 
densation as compared with single-acting. 


cover and from the hotter portions of the walls is of ar 
explosive character. 


time to abstract all the heat, and thus more heat is im 


parted to them by condensation than is carried off by 
The effect of compression, as shown by 
the temperature diagrams, is to superheat the steam 
So marked is this 
result, that compression may, the authors consider 
counterbalance to a great extent the loss of heat to the | 


re-evaporation. 
remaining in the clearance space. 
exhaust, which, next to initial wetness of the steam 


is the most important factor in abstracting heat fron 
the walls. 


the end of the stroke. 
leakage. 


Steam jacketing.—By jacketing the cylinder with | two 50 tons each steam ejectors. 
boiler steam, the temperature of the internal walls | 
is raised nearly to that of the boiler steam, and there- | 

By increasing | 
the temperature of all the parts it also tends to reduce 
leakage, as the valves and valve seats are much hotter, 
and water leakage, which has been shown to be much | 
The effect of a 
thin film of grease would be to lessen the range of 
temperatures at a given depth in the metal, but would 
not have much influence on the condensation, unless the 
film were so thick that the surface range of temperature 
The authors give formule for calculating 
condensation and leakage, and quote many experiments 
Hallauer, | 


fore condensation is considerably reduced. 


larger than steam leakage, is minimised. 


was increased. 


in confirmation of their views by Hirn, 
Cotterill, Mair, Willans, Reynolds, and others. 


Recapitulation.—All the above experiments upon the | 
range of temperatures in a steam cylinder have for their 
chief object to determine the amount of condensation 
The 
interchange of heat between the walls and the steam 
depends mainly on the temperature of the walls, and the | 
rate of condensation which is always limited. The utmost 
amount of condensation obtained by the authors with 
this single-acting engine was equal to about 2°7 lb. of 
steam per square foot per hour for every degree differ- 
ence of temperature (between the steam and the walls). 
As both condensation and re-evaporation are independent 
of the pressure of the steam, the amount in any cylinder 
may be deduced from the range of temperature in the 
The limit of con- 
densation is reached when the temperature of the walls 
exceeds that of the steam, and re-evaporation then 


taking place per double stroke or per revolution. 


walls while the engine is running. 


begins, but the latter is seldom complete, as part of the 
water is usually mechanically withdrawn. The wetness 
of the steam, however, imposes strict limits on the con- 
densation, and superheating acts in the opposite direction. 
Thus condensation appears to depend chiefly on the 
quality of the steam, to be independent of the speed, and 
to vary little with the initial and exhaust temperatures. 
If the range of temperature of the steam, the mean 
temperature of the wall surface, and the extent of the 
clearance surfaces are known, the condensation at any 
point of the stroke may be computed, and also the 
amount of leakage, which, as the paper shows, is of far 
greater importance than is generally supposed. 

It must be remembered that these careful experiments 
were made upon an uneconomical type of engine—single- 
cylinder non-jacketed—with considerable condensation. 
It is very desirable to follow up these trials by others on 
a more economical engine, so as to work with or without 
steam jackets on the covers and barrel. The treatment 
of this difficult subject is, however, full of interest and 
instruction, and the paper should be well studied by all 
steam engine engineers. 








THE PORTUGUESE CRUISER ADAMASTOR. 


THE latest addition to the Royal Portuguese Navy is the 


twin-screw cruiser Adamastor, which performed her speed | 
The ship was built and | 


trials and was accepted in July last. 
engined by Orlando Brothers, of Leghorn ; 
dimensions are as follows, viz.:—Length, between perpen- 
diculars, 242ft. 2in. (73°810 m.); length, over all, 261ft. 
(79-622 m.); breadth, 35 
21ft. 44in. (6°500 m.); normal displacement, 1765 metric 
tons ; 
The hull is of steel, and is partially double bottomed. The 
whole is divided into twenty-three main water-tight compart- 
ments, and the lower deck is of steel with water-tight doors. 

The armament consists of two 15 cm. Krupp guns, placed 
one on the topgallant forecastle, and one on the raised quarter 
deck ; four quick-firing 10°5 cm., and four quick-firing 6°5 cm. 
Krupp guns on the main deck; two37 mm. Hotchkiss guns on 
the bridge; two 6°5 mm. Nordenfeldt machine guns on the 
fighting tops. Besides, there are three torpedo tubes, one for- 
ward and two on the broadside on the main deck. 

The conning tower is of steel 24in. thick. There are six 
boats, one of which is a steam launch. On the auarter-deck 
there is a very elegant state-room; the chief commander’s 





bed, drawing, and bath rooms; the second commander’s bed | 
The | 


and bath rooms; the pantry, the chart room, &c. &c. 
officers’ accommodation is aft, but under the main deck; 
the officers’ mess-room, which is near the midshipmen’s mess- 


room and cabins, extends the full breadth of the ship. | 


The topgallant forecastle is occupied by petty officers’ cabins 
and sailors. 

Great care was taken in ventilating the ship with natural 
draught; but besides this, two electric ventilators, 4ft. in 
diameter, are provided for use in hot climates, and they 
blow the fresh air, not only into every cabin, but also into the 
store-rooms, steering engine-room and magazines. The vessel 
is propelled by two triple-expansion engines, designed to 
develope 4000 indicated horse-power, placed in separate water- 


The experi- 
ments on the range of temperatures seem also to show 
as suggested by Hirsch, that re-evaporation from the 


In other words, the water film is 
very rapidly evaporated off the walls, before it has had 


Superheated steam, when used, not only 
diminishes initial condensation by raising the temperature 
of the wall surfaces, but it also gives dry instead of wet 
steam during expansion, and therefore reduces the ex- 
haust waste, and the heat lost by condensation towards | 
Probably, also, it diminishes 


her general | 


t. 2in. (10°730m.) ; depth, moulded, | 


displacement, with 419 tons of coal on board, 1962 tons. | 


——— 
are 
sufficient depth to secure stability and permanence on pa 
hard pan or gravel only. Nothing has been included for 
excavating, except so far as necessary for the proper coy. 
struction of the plant. Should the site selected be of such 
a character as to require piling or deeper foundations thay 
herein contemplated, the cost may be increased. Five per 
cent. has been allowed, however, for erecting and engincer. 
ing expenses, and it is thought that 5 per cent. additional 
allowance would cover all contingencies under the worst coy. 
ditions that may be encountered. 
The estimates are as follows: 


. | the bed plates, the cylinder frames, which are of the inverted | 
Y form, as well as the covers of the cylinders and valve chests, 
are of cast steel. The cylinders’ diameters are :—High-pressure, | 
23}in. (0°59 m.); intermediate, 37gin. (0°950 m.) ; low-pres- 

594in. (1°500m.). The common stroke is 314in. (G:800m.). 


sure, or 
The main condensers are in the wings—they are cylindrical 
the total combined condensing | 





l 


and built with Muntz sheets ; 
area is 4862 square feet. The propellers are of Delta metal, 
three-bladed, 10ft. 11}in. in diameter (3°340 n.), the projected 
surface of each propeller being of 30°66 square feet (2°85 m.q.). 
Steam is supplied by four marine single-ended boilers, placed 
in separate water-tight compartments ; they are 13ft. 6gin. in 
| diameter, and 12ft. 34in. long, with three F'ox’s furnaces each 
3ft. Thin. mean diameter. The total heating surface is 8823 
square feet (8°20 m.q.) ; the total grate area is 262 square feet. 
The working-pressure is 160 1b. per square inch. Four ven- 
| tilating tubes, 39$in. in diameter, supply air to the | 
boilers at natural draught, and four ventilating fans, 5ft. 3in. 
| (1-600 m.) in diameter, are provided for the forced draught, 
| which is on the closed ashpit system. One auxiliary boiler, 
| having 223 square feet of heating surface, is placed on the 
main deck. A very complete system of pumping arrange- 
ment is fitted, and we may mention the two 500 tons per 
hour centrifugal pumps, the bilge and auxilary pumps, cap- 
able of pumping overboard 100 tons of water per hour, and the 


Open-hearth department .. 
Forging and cementing shop 
Bending and tempering shop . 
Machineshop.. .. .. .. .. 
Erecting shop 

Boiler shop 

Power plant . e 
Blacksmith shop .. 
Locomotive shop .. 
Carpenter shop 

Office building 

Chemical laboratory 
Physical laboratory .. .. 
Railroad tracks and equipn 
OO Serres 
Water supply, sewerage, &c. 
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750,000 


Total... Wavauais ibe, eee Tate) Sad cals 
After a careful review of the advantages and disadvantages 
of establishing a plant in connection with an armour factory, 
engines. The official results of this first trial, made on the | capable of producing the steel ingots needed in the making 
ES an : zg a eae of plates (the chief disadvantages being the first cost of 
28th June, 1897, are: Mean speed, 17-19 knots; mean £104,000 1 the:force of labour tl vould hav. 
revolutions 119, with a maximum of 122; indicated horse- | 51 San no td accent oe = aetiese: te — Be om. 
power varying from 2900 to 3100. On the following six hours’ E oyed), pile pe spa Sone en that the capacity to produce the 
trial at 10 knots speed, the coal consumption was not to stecl ingots is so important to the successful and economic 
exceed 154 Ib (70 yee ) per mile This trial was niniie al administration of an armour factory that it does not recom. 
. >. . : oe as « + S b ¢ 
30th June; the power developed by the main engines, running me o = — “9 — ag a the as by 
at 67 revolutions, corresponding to 10 mile speed, was 523, | purchase. A casting department for the moulds, anvils, and 
Ss, s : ’ as Vso, 2 . } ~ 96 vs varity , ia} ’ is CeESss } 
and the coal consumption in the six hours was 4629 lb. (2100 such castings as need occasional replace ment 1s necessary in 
or rayon : eo Oe ORS ee ee a Oe | either case, and can be profitably combined with an open 
kilos.), that is, 77 lb. per mile, or 1°45 lb per indicated horse- | } Ri : = 
alae 1earth steel plant as herein outlined. 
E The coal capacity of the bunkers being of 419 tons, the In view of the advantages above mentioned, and notwith- 
e apd i. v S; . ; ren te } . >» ests j y 
silica alt es, tiecnaligs® a i Rei speed is at least 8896 standing the greater first cost of the establishment, the 
| miles, including the coal consumption of the galley, water- board reccuamends that the lige pronsedl ees ag factory 
distilling apparatus &e ciate | include a plant for the production of open hearth steel in- 
se Sakai meaner ti aah ; : | gots. 
The two hours’ forced draught trial was to give a speed of | ° iva hieasd han roaciesn: aay eee : 
17°3 knots with 130 revolutions of the main engines and 4000 | The board has received several communications in regard 
Padicated thors power. The eee cami rae petee 8th of | *2 NeW Processes for making both steel and armour. As none 
o bs - . « Pe * "ac ann. < ay °¢ , c > > . ‘ , , eo . 
July, on which occasion the photograph of the vessel at sea, _—_ poor a. ge rd —— = age 7 
reproduced as our supplement this week, was taken, with the | — Se a eee eee ee 
followi eg ., : : : . armour, the writers were informed that, ‘‘ owing to the short 
ollowing results :—Speed, mean, 18°04 knots; revolutions, | ;; alliowadithe board agree. a AE ei S 
131-5; mean indicated horse-power, 4030; steam pressure in | time allowed the board to make its report, it would be im- 
’ . . ’ : 9 * » j > ider ¢ , , , ’ re 
the boilers varying from 156 1b. to 160 lb.; air pressure in the possible to consider any methods for the manufacture of 
ash pits, Jin. of water. The engines as well as the boiler steel for armour except those in general use at this time.” 
as Ss, : é . g S as é 5 Tha : an > . aver > pre . 
worked during all the trials in the most satisfactory manner, Brie board has learned, a from the -_" a and —rn 
no part of the engines getting heated, nor was there any | © 1®”° armour experts, that certain improvements in the 
ere © 5 5 “ | methods of manufacture, not fully known in this country 
priming. |} 1 : i : 2 
| The Adamastor’s electric plant consists of two 4-pole ballis eee ee esa = oa pre. gee 
dynamos, directly coupled te the vertical single cylinder | ?* nye ee ee ee ee eee 
double-acting engines, 8in. in diameter, with 54in. stroke, | 50 knowledge of an experimental armour plate, in progress 
icetdads ak one eect cae pe sae The patio. 2000 ouitienk of making in this country by a method auite different from 
at 275 re ae % envi Intry 0} : 
of each dynamo is 110 ampéres, at 65 volts. There aré 90 the Harvey cementation process, from which the manufac- 
d Ss é res, é re . Te é > de = 
ae E . turers seem to expect good results. These facts are men- 


Three trials were to be made. The contract speed at | 
natural draught, six hours’ trial, was to be 16 knots, with | 
115 revolutions, and 3000 indicated horse-power the main 


| 


lamps through the ship, and two 16in. diameter, 50- | ,. : : . 
mi. ati a apes ! sa ; ‘ tioned to show that an armour plant equipped, as provided in 
ampére, search-lights on the mast. The hull and the ae ‘ 

this report, must be capable of change or expansion to suit 


engines of the Adamastor were designed and constructed by 


the introduction of new improvements, looking to increase: 
Messrs. Orlando Brothers. I 8 gu eased 


ballistic properties or to decreased cost of production. Th« 
board cannot say that the introduction of such new improve- 
| ments in the future will radically change the character of the 
|GOVERNMENT v. PRIVATE MANUFACTURE OF | plant here submitted. 
ARMOUR PLATE. Any change in method that improves the ballistic properties 
In a Pidsntenton abn sho vSadonn hisncsictianel of armour plates has a very serious bearing upon the science 
|for armour plate for the navy, tendered by the two stecl | 0f, naval erohitecture, but it is evident that in any factory 
works having plants for the manufacture of armour plate, the pp ; a ep ee — th : —, oe ages 
United States Government appointed a commission to inves- : = thos re 1 mais hig si : ey a = 
tigate the actual cost of making such plate, the cost of ” aie she aitoa wibicees i pape paiedee e rae oe 
establishing a plant for its manufacture, and the relative |... jell . eae esa ong cy ingested P - a gow 
economy of having the plate made by private or Government ae A a 2 = See P — be pei pia ey ve 
establishments. At first great advantages and economies | Se oo weds y ai ae ae = sep sen — nee sing 
were talked about, but the report now made to the Secretary | oa ne . ™ ie - e gn wi 99 Pe ee aan te ng et A 
of the Navy puts a wet blanket on this effusive talk, based on | fe ‘ta ae — y pa om Bud ; . _ ssary tests, both 
glittering generalities. The board estimates the cost of a | ee 
| plant having a capacity of 8000 tons per year at £750,000, 
and has prepared plans and estimates for such a plant, 
| tenders for which are to be invited, so as to obtain further 
| information respecting cost. The substance of the report is 
| as follows :— 
| An armour factory comprises essentially a collection of 
| special furnaces, heavy machine tools, and appliances that 
are not needed in any other class of work, and a class of 
| labour especially skilled in the business. 
| A Government armour factory not connected with an 
establishment engaged in other branches of the steel industry | 
would depend for its success and economic administration | j6 puilt in accordance with 
upon a constant demand for an output nearly approaching its | regulations. 
full capacity. (2) It is suggested that it should be four-wheeled, that the tires 
If the Government should establish an armour factory, the | should be at least 14in. in width for each ton in weight of the vehicle 
efficient and economic maintenance or working of that fac- | unloaded. Extreme width not to exceed 6ft., overall length 
tory would necessarily depend upon a constant yearly appro- | suggested is 15ft., the capacity for load to be not less that five cubic 
priation for ships to be provided with armour, because the | yards; the weight of load to be carried will be about four tons. 
armour produced at any time must be specially designed for 


‘The wagon body should be so designed that it can be tipped and heldat 
and fitted to those ships. Any failure to appropriate for | #2Y ®ngle while tipping. The height of the wagon bottom from 
those ships in any one year would require the cessation of 


the ground should not exceed 3ft. 3in., and the height from ground 
work and the laying off indefinitely of the skilled experts and 


level to the top edge of the sides 5ft. 4in., butt-hinged sideboards, 
ery Athy 10in. in depth, may be provided in addition, The van should be 
| labourers that had been trained to this industry. A resump- | provided with ample brake power. 
tion of work at a later period would require the training, at a (3) The motor van should be able to be quickly stopped, and 
considerable expense, of a new set of men. In the meantime | started at a good speed ; should be so designed as to back and tip 
the progress of the art would, perhaps, have been such that | easily, and to turn round without reversing in a circle of a diameter 
difficult and radical changes would be required, which, under | not greater than two and a-half times its ‘‘overall” length, 
continuous working, might have been gradually and easily | _ (4) It ought to be able to easily ascend a gradient of 1 in 12, say, 
made. 100 yards long, with a weight of four tons at a speed of some six 
Following are estimates for the cost, exclusive of the land, | ™iles per hour. It should be easily driven and steored ay che 
i -* «hi ss man, If the van is driven by a motor req-iring water, sufficient 
of a plant capable of making and furnishing ready for the storage space should be provided for at least six hours ; sufficient 
instalment on board ship of 6000 tons per year of nickel | ¢4,), oil, or electrical energy should be carried for at least twelve 
steel, face-hardened, re-forged armour. As the size of the | hours’ continuous full work. 
largest single armour plate to be produced fixes the size and Firms desirous of tendering can obtain on application a form of 
number of melting furnaces required, and the size of the | tender and schedule, which they will be required to fill in, giving 
forging and bending presses, which are about the most ex- | particulars of the wagon tendered for by them. : 
| pensive part of the plant, and as the melting furnaces and Firms tendering should state whether or not they will be pre- 
presses, thus determined, are capable of producing a much | pared to place at path i of sa ta ecg Sag ne —" 
| greater quantity of armour than. herein required, it follows | ¥@® built to, the designs submitted by them, with suc praia 
that the cost of a plant of increased or diminished capacity tions as may be desired, at a rent for this period equal to one 
SF hee ee 4 ; ‘ : seventh part of the tendered price ; this amount to be merged in 
will not be in direct proportion to the greater or less out- | the contract price should the Corporation decide to retain the van. 
put, but will be in proportion to the greater or less number 
of cementing furnaces and machine tools supplied. 
These estimates are made without exact knowledge of the 
| local conditions of the site that may be selected. No freight 








MOTOR VANS FOR ROAD SCAVENGING. 


Tae Public Works Committee of the Corporation of Wolver- 
hampton have circulated the following outline specification and 
particulars, to be considered by firms submitting designs and 
estimates for the supply of motor vans for road scavenging and the 





carriage of road materials :— 

(1) The motor van must come under the definition of a light 
locomotive as given in the Locomotives on Highways Act, 1896, ancl 
Local Government Board rules and 


Before deciding upon this extended trial they shall allow the Cor- 
poration the free use of the van for one week. 

Designs, full description, and tenders should be delivered not 
later than February 7th, 1898, 
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THE ZURICH ELECTRIC TRAMWAY. 


THE starting point of the Ziirich street tramway line is 
in district ““V" of that city, at the so-called ‘ Burgwies,” 
where are situated the engine-house as well as the central elec- 
tric generating and transmitting station. The line runs thence 
through the Forchstrasse to the Kreuzplatz, where it branches 
off, one line running through the Kreuzbiihl, the Gott- 
fried Kellerstrasse, the Utoquai, and the Rimistrasse to the 
Heimplatz, and another through the Klosbach—Asyl—and 
Hottingerstrasse, rejoining the other line at the Heimplatz. 
The lengths of the sections of the line are as follows: 
Centrale-Kreuzplatz, 1:5 kiloms.; Kreuzplatz-Bellevue, 1-0 
kiloms.; Bellevue-Freierplatz, 1:1 kiloms.; Freierplatz-Kreuz- 
platz, 1:0 kiloms ; total, 4°6 kiloms. The maximum 
gradient is 64:8 per thousand, extending for a distance of 
115 metres. The levels and gradients are as follows :—Level, 
220 metres; incline, 1:5—30 per thousand, 3070 metres ; 30-—50 
per thousand, 870 metres; 50 
and more per thousand, 500 
metres. The average incline, 
taking the entire system, is 
11 per thousand. The system 
is a single one, with eight 
“loops"’ for the passing of 
cars, each 30 metres in length. 
The gauge is 1 metre, whilst on 
the Ziirich Street Tramway, 
worked by horse-power, the 
width is 1°435 metre. This 
gauge, 1 metre, is now in kc 
general use on recent lines, < 
it has the great advantage 
of being easier of working in 
narrow streets and _ sharp 
curves. The weight of the steel 
rails, of the type ‘“ Phénix,”’ 
is 77 kilos. per running metre, 
with complete fixings. They 
are laid direct on a stone bed 
without cross sleepers. The 
track, laid by the firm of Th. 
Bertschinger, Lenzburg, is 
stone concreted on the Hottinger 
line to the crossing at Freien- 
strasse, as well as on the 
Hirslander line to the Kidmatt- 
strasse, the rest being maca- 
damised. The cars, the con- 
struction of which wasentrusted 
to the Swiss Industriegesell- 
schaftat Neuhausen, are similar 
to those of the horse tram, 
affording seats for twelve and 
standing room for fourteen 
persons. The cars number 
twelve, of which nine are 
constantly running, and three 2 
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started every twelve minutes. The entire run out and back 
occupies fifty-two minutes, including eight minutes for 
stoppages, those at the termini being one minute. 

The iron masts or poles, with or without consoles in the 
inner part of the town on this line, are composed of three 
steel tubes 5in., 4in., and 3in. in diameter, and in the out- 
lying parts timber poles neatly finished are adopted. The 
contact wire is of copper, 7 mm. in thickness, and suspended 
5°5 metres above the ground, i.e., high above any possible 
van load, and runs, where necessitated by local conditions, 
over steel cables or in consoles, the former being stretched 
across the streets. 

The insulation is perfect, as the contact conductors are 
everywhere treble insulated, whilst with installations 
many times larger—as, for instance in Boston—once is 
considered sufficient. The contact wire serves as a trans- 
mitter of the current; for the return conduit the rails are 
employed, which, to minimise the crossing resistance, are 
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in reserve. Each car is fitted 
with an electro-motor on the 
Oerlikon system, of 18-horse power, which rests at one end in 


two grooves on the axle, and at the other is suspended by a | 
spring bar in the line of the car. This arrangement allows | 


safe and easy working, inasmuch as both in running out 
and returning the spring bar is extended before the motor 
sets the axle of the car in rotation, whilst as soon as the 
armature is set in motion the force developed by it supports 
the expanded spring by the power of the latter, and causes a 
light contact. Moreover, this method of suspension protects 
the motor against shock caused by stones or other obstacles 
on the line, larger objects being removed by the protection 
frames in front. The gearing runs entirely in grease. For 
the regulation of speed and steering an apparatus is mounted 
on each platform of the cars. 

The cars, with the electric appurtenances, weigh 3°8 tons, 
and with passengers 5:6 tons. With nine cars a six-minutes’ 
service is maintained along the whole line in both directions. 
This means an average speed of 10-6 kiloms. an hour, or one 
and a-half times that of the horse tram. This running. is 


| connected by copper wires at the points. Another 
| 7 mm. wire runs alongside the track, which may be connected 
with the rail joints when there is any break on the line, and 
| thus assure continuity throughout the entire system. The 
whole contact conduit is divided into four separately insu- 
lated parts of very nearly equal lengths, already referred to, 
which are fed separately from the central station; should any 
interruption occur in any of the four sections, the working of 
the other three may still be carried on as before. In some 
places it has been found necessary to adopt special pre- 
cautions against the influence of telephone and telegraph wires, 
In general, it should be remarked, the telephone systems 
are laid underground. ; 
The generating station, as well as the depédt and repairing 








|cars stand still, it sinks to 0, and in the next rise 
to the maximum of 200 ampéres. In general, 80 to 
90 ampéres are required. It is evident that such a 
| variable tension, without calling upon the accumulators, 
would act most unfavourably upon the effect of the dynamo 
and the engine. With accumulators, on the other hand, 
there is the great advantage that the engine is taxed pretty 
evenly, for if the requirements of the cars should rise above 
the production of the same, the battery comes into co-opera- 
tion with it; and when it sinks below the required force 
developed by the engine, the current is diverted to the re- 
| charging of the accumulators. The engine is, therefore, 
always run under normal pressure, 7.e., under the most 
favourable conditions. 

The advantage of the parallel system with accumulators is 
perhaps best shown by the following calculation. The 
average gradient is about 11 in 1000; the weight of the car, 
including electric appurtenances, 3°8 tons; and if we assume 
that the car is one-third full, with driver and conductor—a 
figure not at all too high—we have an average weight for 
haulage of 4°4 tons. A whole out-and-return journey 
would, therefore, require tractive coefficient of 12 kilos. 
per ton, viz, 2 x 4600 x 4°4 (11 + 12) = 931,000 
kilos. And as the whole journey, with stoppages, lasts 
fifty-two minutes, this indicates, with an additional allow- 
j ance of 25 per cent. for curves, &c., a mean current, viz., 
1-95 931,000 
| 1°25 
| 54.60.75 
the pinions. The average loss of power at the pinions 
| may be taken at 35 per cent., and the ratio of value at 65 per 
| cent. With twelve-minute workings (five cars) there is thus 
5.4°79 





= 4°79 effective P.S. per car measured at 


= 36°8P.S., and with six-minute workings (nine car:) 





-7C 
OES = 66°3 P.S. required on the engine wheel, or per day 
| 36°8 x 1:9 + 66°3 x 12-9 = 925 P.S. hours, for which 
daily 1350 kilos. of coal per ton is consumed, or 1°46 kilos. 
|per P.S. hour. As against this consumption it has been 
| shown by experience that generating stations for the working 
| of electric trams without accumulators consume for the same 
force 2°5 kilos. of coal or more. This implies, with the 
former system, a saving of at least 440 tons of coal a year, 
whilst, moreover, the cost of maintenance of the battery of 
the former is only one-seventh part of that of the latter. 

The generating station is equipped with the following 
plant:—Two vertical compound steam engines, each of 
90 effective horse-power, making 240 revolutions a minute; 
two dynamos (type XI. Oerliken) of 66 kilowatts (550 volts), 
450 revolutions per minute. The latter are worked from the 
engine by leather belts. Of the two groups only one is gene- 
rally worked, the other being in reserve, or when as during 
repairs, the batteries may for a time be shut off, the reserve 
group comes into operation, and both dynamos are then 
used as compound machines. The accumulators, which 
are mounted in a separate room, are composed of 300 Tudor 
elements, No. 110, of 245 ampére-hours capacity and 81 
ampéres maximum charging current. It is, however, 
possible to develope a current twice as strong for a while 
without unduly taxing the battery. In order to charge 
uniformly the different cells and maintain a uniform regula- 
tion, a small dynamo is coupled direct with the engine (type 
F. I. Oerliken) of the following power:—Two ampéres at 
150 volts; 30 ampéres at 100 volts. It has, however, been 
found that this machine is not required constantly, but only 
for a few hours’ working daily. 

Two Galloway boilers, with a heating surface of .58 
square metres, on the Escher, Wyss, and Co. system, 
serve for the production of the steam required. © The 
entire installation has been supplied and carried out by 
the Maschinenfabrik Oerliken, Ziirich, which have also con- 
structed the light electric railways Sissach-Gelterkinden, and 
Griitsch-Miirren, the electric tramway in Marseilles, and are 
now constructing the Central Ziirich Mountain Railway. 





ALMANACKS AND DIARIES. 


THE Belfast Ropework Company, Ltd., has sent us a very neat 
and legible table calendar for 1898, and Mr. John M. Henderson, 
of Aberdeen, maker of stone-working tools and machinery, has 
supplied us with a copy of a tear-off wall calendar.—We have also 
received from Messrs. Hazell, Watson, and Viney, Ltd., the pub- 
lishers of the Hardware Trade Journal, a copy of their excellent 
Diary and Cash Book for 1898. This is the seventeenth year of 
publication of this useful compilation. 











TRADE Marks 1N Bonitvia.—‘‘ No doubt it will be interesting 
to some of your correspondents,” writes Mr, V. Lazarus, manager 
of the Trade Mark Protection Society, to the Times, “to know 
that, under a recent decree, it has become compulsory to register 
trade marks used upon goods sold or exposed for sale in Bolivia, 
and that, unless such trade marks are registered, the proprietors 
or the persons representing such proprietors are liable to a penalty 
of from 5 to 50 Bolivianos.” 

AN AMERICAN VIEW OF ENGLISH TRADE UNIONISM.—An American 
engineer, in the course of a communication to the Engineering and 
Mining Journal, writes :—‘‘ Several facts of profound importance 
underlie the details of this pending controversy, and are to some 
extent independent of its particular issues. (1) Modern trade 
unionism is not in spirit and purpose the same as the industrial 
movement out of which it has grown. Step by step the trade 
unions have encroached upon the right of free contract, and 
violated the laws of commerce ; and successive concessions made to 
them have bred in them an impression that they have only to 
demand and receive. Their only limit has been the immediate 
destruction of business. Whatever employers could be forced to 
vield, as the alternative of absolute stoppage, they have thought it 
right and safe to exact. And their reckless employment of the 
advantages they have won has at last produced a revolt on the 
part of their victims which threatens not only to defeat their 
present advance, but to force a considerable retreat. (2) The 
leaders of the trade unions are not wise enough to see when they 
have by strangulation impaired the laying-power of the goose of 
the golden eggs. They think they can go on until they see the 
bird actually beginning to die.- Thus, they appear to be ignorant 
of the tremendous fact that they are steadily undermining the 
commercial prosperity of Great Britain by the short-sighted selfisb- 
ness of their course. The harm already inflicted is irreparable ; 
and, if continued, it will become in many lines of business fatal. 
(3) The deepest source of mischief in this respect is not the 
enforcement of high wages or other elements of gain to the work- 
man; it is the lack of loyalty and fidelity bred in the workman 
himself by a long course of asking and not giving. Since Charles 





works, are situated at the end of the line, in the so-called 
Hirsland, the required current being, as already stated, | 
delivered jointly by a dynamo and an accumulator. | 
In order to understand this arrangement it must | 
be explained that the force of the current at installations of | 





maintained for 12:9 hours a day, utilised in the early morn- 
ing and-late evening, i.c., for 1*9 hours the cars are only 





such small extent as this varies greatly and rapidly. Indeed, 
it may even happen that for a moment when all the nine! 


Reade wrote his famous philippic on ‘The British Workman,’ the 
type of shirking arrogance which he satirised has become even 
more clearly defined. Ambition, hard work, devotion to an 
employer’s interest, are all ‘diametrically opposed to the first 
principles of trade unionism.’ The simple truth is that American 
machinists, who get higher wages, more fully earn their wages 
than do their British compeers.” 








ELECTRICAL ENGINEERING IN 1897. 


THE past year ought to have been an extremely good 
one for all persons engaged in electrical engineering. It 
opened with the brightest prospects, and as trade has, 
speaking generally, been extremely good, there should 
have been good profits made also in this branch of engi- 
neering. The disastrous strike, however, which has now 
lasted six months, has most seriously affected the output 
of the shops, and will be long remembered for the annoy- 
ance which it has caused both to manufacturers and their 
customers. 

Perhaps the most noticeable feature has been the 
gradual but slow awakening, which appears to have at 
last arrived, to the fact that electricity is the best and 
cheapest form of energy for the working of tramways and 
light railways. For many years past it has been 
usual to point to the United States, and to enlarge freely 
upon the gigantic business in electric street railroads 
which may be seen there; to draw renewed attention to 
the city of Boston, Massachusetts, where the power 
plant has, we believe, reached a figure over 13,000-horse 
power; and to allude to the fact that every small town and 
many villages were well supplied with such means of 
rapid transport, we have had to deplore the supineness 
of public bodies and the hesitation of private companies 
in launching out boldly in such enterprises. At last, how- 
ever, it appears that a movement is taking place, and 
that the public as well as electricians have become con- | 
vineed that profits are to be made in such undertakings. 
From the great experience which American engineers 
have had in this class of work we should naturally expect 
to have to learn much from them, but it can only be a 
cause of the greatest regret that so serious a dispute 
should have arisen in the engineering trade at the very 
time when it should have been our sole endeavour to 
obtain some of the important orders for electrical 
machinery which in the past year have been placed on 
the market. 

In the metropolis work has steadily progressed upon | 
the Central London Railway, and we have had an 
opportunity of describing the tunnelling operations. 
Electric locomotives have been freely used for haulage | 
of the wagons filled with spoil, and this form of energy 
has also been used for other purposes, besides its general 
use for illumination. We are glad to be able to note 
that the bulk of this plant was of British manufacture. 
When, however, it came to placing the orders for the per- 
manent plant British firms appeared to be unable to 
compete, and it was with the utmost regret that we saw 
practically the whole of the plant ordered from the 
United States. We are well aware that Messrs. Allis, 
of Milwaukee, Wis., turn out very high-class engines, 
but surely we ought to be able to compete with a firm 
upon whose goods the cost of transport must be excessive, 
even if they can be produced at a lower cost by men 
earning twice the wages of our mechanics. The elec- 
trical machinery, also driven by these engines, is all of 
American manufacture. Leaving the metropolis and 
looking round the provinces, we see municipalities under- 
taking the working of the tramways, in Leeds, Dublin, 
Sheffield, Dover, Coventry, &c.; and almost everywhere 
we see the ubiquitous and pushing American, or agent 
for American goods, competing successfully with the 
British contractor, and taking the orders. Large con- 
cerns like the General Electric Company, the Westing- 
house Company, either direct or through their English 
houses, appear to monopolise the orders. In the case of the 
Leeds tramways, a local firm would have actually turned 
out the motors and other parts from American designs, 
but even that work was stopped by the disastrous 
dispute. In this particular city, therefore, a most im- 
portant work has been most seriously delayed, and we 
learn that a new line is to be laid up a hill steeper than 
any now worked by either horse or steam traction, and 
dealt with by the overhead wire. While discussion has 
long been rife as to the advantage or disadvantage of the 
overhead wire, the underground conduit, or battery cars | 
for use in the crowded streets of large cities, the matter 
has been dealt with in Hanover in a way as vet untried 
in this country. Here, in Birmingham and other cities 
where accumulator traction has been used, it has been 
necessary to unload the battery when discharged and 
replace it by a set of fully-charged cells, while in Hanover 
t1e overhead system has been adopted for the whole of 
tie lines except the sections in the most crowded 
thoroughfares. Each car is provided with a set of 
s:condary cells, and these are automatically charged from 
tie overhead wire while the cars are running in the out- 
s‘xirts, and receive an ample supply of energy to enable 
the cars to work efficiently within the city. In this way 
the disadvantage of the conduit systems is entirely 
obviated. We believe that it is a great step in advance 
for municipalities to become owners of the public means 
of transport, and, so far as we are aware, the city of 
Glasgow was the first to set the lead in this matter. The 
city of Leeds is anomalous in this respect, as, although 
the tramways are now municipal property, a private 
supply company furnishes electricity for illumination. 

Leaving tramways and looking at motors cars, it is a | 
great source of disappointment that so little has been 
done in this particular branch. Although we hoped that 
the large prizes offered by us would act as an incentive 
to invention, the competition was a fiasco so far as this 
was concerned. It served to prove, as we have already | 
pointed out, that there was at that time no motor car 
industry in this country. In the metropolis we have 
recently seen about a dozen electric cabs put upon the 
streets for public hire by an enterprising company, and 
we hope that success will attend their efforts, and that 
still further improvements may be made tending to 
render the efficiency higher; there can be little doubt 
that with a considerably larger number of vehicles in 
use the charging of the cells could be effected at a lower 
cost, 

One of the chief problems is to improve the secondary 
battery, and if it is impracticable to make it lighter per 
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unit of energy stored, still to give it a longer life. 
astonishing to see how many companies start with good 
prospects of business, but collapse after a few years’ 
work. Lower rates of guarantee can now be obtained 
than ever before, but where the makers are financially 
unsound guarantees of maintenance are of little value, 
and the customer may find himself after a few years with 
a ruined battery, and a maintenance contract not worth 
the paper it is written on. Several foreign types of cells 
have recently appeared in this country, but it remains to 
be seen whether they are improvements upon the older 
forms which have been known here for some time past. 
It is somewhat strange to see in the American technical 
journals that engineers in the United States are only 
beginning to realise the advantages to be obtained by the 
use of a battery for improving the load factor. 

A second branch of electrical engineering, which is 
probably as important as tramway working, is the appli- 


It is 
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method appears to have commended itself to the Vestry 
of Shoreditch. The particular form of wiring is twin 
paper insulated conductors covered with a lead tube, 
We understand that the work can in most cases be 
done at a lower cost than wood-casing work, but the 
insulation depends principally upon the care with which 
the external lead envelope is jointed; the necessity for 
the employment of competent workmen is, therefore, 
obvious. The competition for wiring work has now 
become so keen, and such ridiculously low prices are 
habitually taken, that it is more than ever necessary to 
see that the work is carried out in a proper manner. 

The cost to the consumer of electricity from the public 
supply installations which are in the hands of munici- 
palities is gradually decreasing, and Mr. Wright's Brighton 
system of charging for supply appears to have obtained 
a large measure of success. The rate is fixed at 1}d. per 


unit of current after the first hour, and this gives an 


cation of electrical energy for the transmission of power | 
| per unit, a far lower price than that ruling elsewhere. 


in factories. For some time past many large concerns 
have been using centralised plant for the production of 
all the energy required, and probably Messrs. Siemens 
Brothers were the earliest in the country to discard a 
large number of small prime movers and instal a few 
large ones. 
widening enormously, shafting and pulleys are being dis- 
carded, even in old factories, where the change involves 
considerable expense and initial loss, while, in the case 


Now the field for the application of power is | 


of new factories, the advantages of electrical transmission | 


of the power usually receive very careful consideration. 
No general rules can be laid down as to when it is most 

desirable to eliminate all shafting, and when it is desir- 

able to leave some still in, except the broad statement 


that the larger machines should each be supplied with | 


one motor, while small machines should be grouped. 


Toolmakers are now designing their machines to be driven | 
| the municipal bodies owning the generating plant. 


by motors, and are building the motors as part and parcel 


| dealing with electrical matters. 


of the machines, and adding the starting switches instead | 


of belt-shifting gear, and no doubt this work will very 
largely increase. In the metropolis many of the largest 


| printing works have machinery solely driven by motors, 


and new installations are being constantly put down. 

The advantages of the use of motors in the case of 
wood-working machinery are becoming more apparent 
every day, and with the very satisfactory enclosed 
motors no danger from fire need be apprehended. 

The demand for electric lifts is steadily increasing, 
and the starting and stopping gear has now been so 
materially improved that the cost of maintenance has 
decreased, and they can compete successfully with hy- 
draulic lifts both in initial cost and in cost of working. 

As regards electric lighting, the principal step appears 
to be to change the supply at 100 volts to supply at 200 
to 230 volts. The latter potential has now been in use 
generally in Bradford for some time. 220 volts is the 
standard supply on the mains of the St. Pancras Vestry, 
and in the design of new stations doubtless a potential of 
460 volts will become constant between the outer wires 
of a three-wire system of distribution. The 16-candle 
power lamp of certain makes appears quite satisfactory 
at these potentials, while the 8-candle power lamp may 
be considered fairly good, and below that power it is 
desirable to run the lamps in series. There is still room 
for improvement in the switches, ceiling roses, &c., 
although these are very much better designed than they 
were a short time ago. 
an insulation resistance of 2500 megohms per mile for 
conductors, which is very considerably in excess of the 
standard demanded by most of the other public supply 
companies. Possibly this requirement is made with a 
view still further to increase the pressure in the future. 

At one central station in the metropolis turbo- 


' generators have supplanted reciprocating engines, with 


a view to avoid vibration, but we believe that as 
yet the results obtained, so far as steam economy is con- 


cerned, do not compare favourably with the best results | 
| already to give satisfaction. 


obtainable with engines of the reciprocating type. 
As regards the design of dynamos, a new inductor 


| alternator has been put upon the market, but as vet we 


are not aware of the best results obtained. The demand 
for motors has so largely increased that many makers have 
their hands full, and several types of United States 
designs are about to be made in this country, although at 
present they are being imported. The engineering dispute 


average cost for ordinary house lighting of about 83d. 


The chief desire in Brighton appears to be so to reduce 
the cost of supply that the smaller shopkeepers and 
householders may be induced to use this method of 
illumination, as it has been proved that the income 
derived from that class of consumer is relatively more 
than that obtained from larger residential property, 
which may be closed for a considerable portion of th: 
year. 

The Institution of Civil Engineers held their first con- 


| ference last year at the Westminster Town Hall, and a 


number of interesting papers were read and discussed 
Another body, thx 
Association of Municipal Electrical Engineers, also held 
their second annual conference at Manchester, and their 
proceedings must naturally tend to assist the diffusion of 
technical information among the officials responsible to 


In telegraphy, probably the most interesting feature 
has been the experiments made in this country with the 


‘new apparatus known as Signor Marconi’s, permitting 


the transmission of electric signals without the use of 
wires. Possibly such a system, or one resembling it, may 
be found of use for signalling purposes between light- 
ships and the coast, a matter which has long required 
more attention. 

Train lighting by electricity has for some time past 
appeared to make little progress upon lines where 
mechanical traction is used. The Brighton line retains a 
number of trains lighted in this manner, but the cost of 
electric illumination appears to be at present out of pro- 
portion to its advantages, Recently, a new system by 
Messrs. J. Stone and Co. has come into use, and has 
been applied upon a number of lines, the essential point 
being that each vehicle is provided with its own dynamo 
and cells, so as to be entirely independent of all the rest 
of the train. As vet the system has not been sufficiently 
long in use for us to be able to give a decided opinion 
upon its merits, but it gets over the difficulty found in 
many of the older systems, which were really only 
applicable to block trains—that is, to trains which were 
never divided, and the advantages of the electric light 
over gas or oil are, of course, obvious to all persons. 
We trust that this new system will prove a greater 
financial success than the earlier ones which have been 


discarded. 


The St. Pancras Vestry requires | 


Electric signalling on railways is slowly making its 
way, and various inventors are attempting to replace the 


| present systems by an automatic electrical apparatus. 


In some cases the new apparatus affords upon the loco- 
motive a record of the state of the signals upon the line, 
so that in case of fog the driver would be practically 
independent of the usual signals. So far, however, the 
apparatus has been somewhat complicated and delicate, 


| but there is a possibility that before long the system may 


| and adapted to be of the greatest use in surgery. 


gave a great impetus to the import of this class of goods, | 


and we are informed that in order to complete pressing 
orders one well-known British firm has been buying 
Swiss, German, and American products very largely. 
The arc lamp business has received a great impetus by 
the introduction of the enclosed form of lamp, which will 
in some cases burn for 200 hours without being re-trimmed. 
While the illumination produced for watts consumed 
appears to be equivalent to that produced by the open 
type, the increased security obtainable by the use of 
such lamps permits of their employment in positions 
where the ordinary arc lamps would be inadmissible. 
With regard to house wiring for the electric light, con- 
siderable discussion has taken place during the past year 
as to the relative advantages of various systems; the dis- 
advantages of ordinary wood casing have been pointed 


‘out and the advantages of the closed conduit systems 


clearly shown. At present no doubt wood casing is con- 


| siderably cheaper than iron pipe work where work on the 


face is concerned, but we think there can be no question 
that the iron pipe, with wires drawn in after all the pipes 
are fixed, is a vastly superior arrangement. Without 
entering into the vexed question as to the relative 


| advantages of the plain iron pipe and the iron or steel 


pipe lined internally with an insulating medium, we 
think there can be little doubt as to the superiority of 
either form to the older wood casing. 

A new feature in wiring work has recently made its 
appearance, namely, the wiring of buildings gratis upon 
the basis of a certain rental per unit of electricity used ; 
the rate being as a rule one penny per unit over and 
above the charge made by the supply company. The 
charge is collected by the supply company, and the 








be so far improved as to be perfectly trustworthy. On 
electric railways systems of electric signalling appear 


No strikingly new development has taken place in the 

Réntgen ray apparatus, although it has been modified 
rr 

The 


use of electricity in both medicine and surgery appears 


to be steadily increasing, and the day for the harvests of 


charlatans seems to be past, and an opening to have 
arisen for the work of capable medical electricians. 

In concluding our rapid sketch of the work of the past 
year, we can hold out hopes of a largely increased field 
for the application of electrical energy in the future. We 
trust that the disastrous dispute between the workmen 
and masters may soon be amicably settled, otherwise it 
must wear itself out by the fact of the men returning 
gradually to their posts. This year we hope to see the 
project for working the Metropolitan and District Rail- 
ways by electricity advanced several steps, although 
doubtless we may have to wait some considerable time 
before the tunnels are free from smoke and deleterious 
gases, and we trust that the plant to be used upon these 
lines will be at least of British manufacture. 


LITERATURE. 


By Stpney and Beatrice WrEBB, 
1898. 





Industrial Democracy. 
London: Longmans, Green, and Co. 
[First Notice. | 

Tuis is a very remarkable work, which has up to the 
present received scant justice, we think, from reviewers. 
It takes the shape of two large octavo volumes, con- 
taining together 929 pages. The letterpress represents, 
we are told, the results of six years’ incessant labour by 
the authors; and when we consider how tremendous are 
the issues dealt with, and how all-pervading is the ignor- 
ance which exists concerning the subjects handled, it 
is, on the one side, no matter for surprise that to review 
the book at a moment’s notice in an adequate way is 
impossible, while on the other it is evident that the 
attempt is little short of an insult, not only to the 
authors, but to the general public. The book is peculiar. 
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It manifests ge nius—a thing all too rare in the present 

But certain excentricities of method manifested by 
authors, and a style which, always good, sometimes 
really excellent, is now and then stilted and pedantic, 
supplies fair opportunities enough for ‘ +mart ” criticism. 
But we hasten to assure our readers that the y will 7 
jin the two volumes a great ane of information, and : 
careful perusal of the work is to be confide ntly recom- 
mended, not only to every one interested in political 
economy, but to every exiployer of labour and every 
trade unionist in the kingdom. 

The title of the work is in some sense misleading. At 
all events, the word democracy is not used to denote that 
sal condition in which supreme government is in the 
hands of a people. It is intended rather to connote all 
that social element which is opposite to—not necessarily 
oppost * to—the aristocracy. In other words, the demo- 
eracy of Mr. and Mrs. Webb is the working man and 
= * woman, and the purpose of the volumes before 
us is to supply information as to the organisation and 
methods of the groups, unions, or guilds, in which workers 
the main, bound together, and the purposes and 
objects which they have in view. It is at once more and 
less than a treatise on trade unions. Nothing short 
of lengthy quotations would give our readers an adequate 
idea of the way in which the authors have dealt with 
their subject, or of the elaborate and painstaking way in 
which they have handled it. Yet we can, we think, say 
enough within the limits of time and space at our 
posal, to enable our readers to gather some information 
as to the contents of the volumes, and to whet their 
curiosity so that they may themselves examine in detail 
the statements and the views made and advanced by Mr. 
and Mrs. Webb. 

learn from the end of the preface that a portion of 

the book has already been given in the form of lectures 
at the London School of Economics and Political Science 
in 1896 and 1897. This is a small matter. The preface 
is interesting in that it mirrors the theory, purpose, and 
method cf the authors. We gather from it what they 
would be at. If they possessed the power, certain things 
would be done in such and such away. They do not 
possess the power, and so they advise; and their advice 
is for the most part keenly intelligent. Indeed, their 
utterances abound with an incisive original wisdom. 
They enunciate propositions which now that we have 
them before us seem so obvious that they could never 


day. 
the 


are, in 


dis- 


have been hid, and yet they are in the main original. 

Take, for example, such a passage as the following : 
Common hearsay, or the gossip of a club, whether this be a public- 

house or a palace in Pall Mall, will no more enable a man intelli- 


tly to manage his own business than it will enable an engineer 
ild a bridge; and when we pass from private actions to 
the } rtic - ation of men and women as electors, representatives. 
officials in public companies, local governing bodies, or the 








State itself, the inarticulate appreciation of facts which often 
contents the individual .business man, -will no longer suffice. 
Deliberate corporate action involves some definite policy com 
" able to others. The Town Councillor or the Cabinet Minister 
} perpet lly to be making up his mind what is to be done in 
particular case Whether his action or abstention from action is 
likely ‘es be practicable, popular, and permanently successful in 


ittaining his ends depends on whether it is or is not 
1 


adapted to the 


and 
success 


Al this seems to convey a mere truism, vet how 
many of us do really understand that failure 
depends on the pertinence of a given line of action to 
particular facts, which we either do not take the trouble 
to ascertain or cannot arrive at by any exercise of our 
powers. 

The first volume is divided into two parts, under the 
titles, “Trade Union Structure,” and ‘“ Trade Union 
Functions.” The title of the first chapter is ‘* Primitive 
Democracy,” and its opening lines define the limited sense 
in which our authors use the words, “In the local trade 
clubs of the eighteenth century democracy appeared in 
its simplest form.’’ Then follows a long, interesting, and 
carefully-written history of the rise and progress of the 
trade unions from these clubs. The second chapter deals 
with ‘ Representative Institutions.” Our authors take 
the federated associations of coal miners and that of the 
cotton operatives as overshadowing all others; and we 
are supplied with much information as to the way in 
which these unions are worked, and the history of thei 
anisation. Butattention is by’no means concentrated 
on these alone. The following extract is of considerable 


org 





interest just now. After referring to changes in the 
organisation of the Boot and Shoe Makers’ Union, 
our authors proceed :— 

In the case of the Amalgamated Society of Engineers, the con- 
stitutional revolution has been far more sweeping. In the various 
editions of the engineers’ rules, from 185] to 1891, we find the 
usual reliance on the Mass Meeting, the Referendum, and the 
direct election of all officers by the members at large. We also see 
the executive control vested in a committee elected by a single 





district, the chairman, moreover, being forbidden to serve for more 
than two years in succession. In the case of the United Society of 
Boilermakers, we have already described how a constitution of 
essentially similar type has resulted in remarkable success and 
efficiency, but at the sacrifice of all real control by the members. 
In the history of the Boilermakers, from 1872 onwards, we watch 
the virtual abandonment in practice, for the sake of a strong and 
united central administration, of everything that tended to weaken 
the executive power. The engineers, on the contrary, clung tena- 
ciously to every institution and formality which protected the 
individual member against the central executive. 

It is very evident that Mr. and Mrs. Webb believe 
trades unionism, but they are in no sense oblivious of the 
defects of the system. Indeed as we read we learn, ste p 
by step, that they are more disposed to regard it as an 
inseparable ingredient in social and political life, than as 
a thing fully commendable and excellent. They accept it 
rather as a necessity than as a blessing, and this feeling 
tends. strongly to keep them impartial. They do not 
spare the unionist or hisleader. The chapter on “ Inter- 
union Relations ” contains much that has never before 
been made public, at least in book form. Nothing 
been more disastrous, we are told, to the best 
interests of the unions than competition for mem- 
bers. “Whilst seriously impairing their financial 
stability as benefit clubs, this rivalry cuts at the root 
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of all affected trade combinations.” 


other. It is quite legitimate to argue that if a man is a 
member of a union he ought to be loyal to union prin- 
ciples. Our authors, however, in dealing with this branch 
of their subject allow themselves to be run away with, 
and advocate very strongly questionable arrangements 
which, if carried out, would, they think, greatly 
strengthen unionism as a whole. 

The second portion of this first volume deals with 
subjects far too profound to permit of any adequate 
description being given of the authors’ methods and views 
within the space at our disposal. Chapter II., “‘ The 
Method of Collective Bargaining,” alone fills nearly fifty 
pages, each of which deserves careful reading. Then 
we have not less important treatises on ‘‘ The Method of 
Legal Enactment,” ‘* The Normal Day,” ‘“ Arbitration,” 
‘*New Processes and Machinery,” &e. 
ought to be read. They must be read, and by the re vad- 


hitherto been very dark indeed. Here for the present we 
must stop. On another occasion we shall have some- 
thing to say concerning the second volume of, beyond 


The causes of this 
are then very fully discussed, and our authors show that, 
in fact, trades unions, instead of aiding, make war on each 


These things 





quently greater in proportion to the spans, the sectional area 
would have to be increased, and doubtless to get a symmetrical 
girder, this would be done wholly or partly by increasing the width 
of span. The lateral vibrations particularly in the case of a gantry, 
would cause additional stresses in the flanges, which must be 
allowed for separately. 

The proportion of width of compression flange to the span or 
the lateral stiffness is a matter for a series of calculations just as it 
would be for vertical stiffness, and to be done completely it would 
he necessary to go through the whole routine of finding the moments 
of inertia and resistance, and the deflection about a vertical axis. 

In the same way that there can be no arbitrary rule for the 
depth of a girder, in proportion to the span, so there can be no 
fixed rule for determining the proportionate width of flange ; it is 
rather a matter for judgment, based, of course, on calculations and 
experience, and the form of section of girder adopted. There are 
certain empirical rules for determining the economical proportions 
of girders, such as 30 or 40 to 1 for the width, and 10 or 12 to 1 
for the depth ; but it is obvious these proportions cannot always 
be used. These rules, however, at least serve asa guide for fixing 
the tentative proportions, and, if desirable in special instances, 
their safety can be checked by calculations. 

Where it is impossible or difficult to ascertain the lateral com- 


| ponent of force to be resisted—as may well be the case for a 
ing much light will be thrown into places which have | 





gantry supporting moving loads—a safe lateral deflection may be 
assumed, and the usual formula for deflection should be reversed 
o ascertain the required lateral force. It is then a matter for the 


designer’s judgment as to whether this force is too great for the 


all question, the most interesting book that engineers | 
can just now lay their hands on. We may add here 


instead of postponing the statement to the end, that the 
paper, type, and printing of the volumes will enhance 


the high reputation of the publishers. 
SHORT NOTICES, 

Lockirood’s Builders’, Architects, Contractors’ and Engineers’ Price 
Book for 1898. Edited by Francis F, W. Miller. With a supple- 
ment containing the London Building Act, 1894, &c. London: 
Crosby Lockwood and Son. 1898. Price 4s.--Except for the fact | 


that it has been brought up to date, ‘‘ Lockwood's Price Bock ” 
contains little that is new; the London Building Act is again re- 
produced as a supplement, and a few additions have been made 
in the electricity sections, 

The Engineers and Surceyors’ Com) endinm and Diary. 
John Edward Sears, Second annual issue. 
Publishing Company, 16, New Bridge-street. 
useful office table volume 
members of the 


Edited hy 
The Compendium 
10s, 6d.—A very | 


Institutions of Civil, Electrical, and Me- 

Engineers, and, besides a list of consulting engineers, 
professional diary, a 
of general engineering requisites, 

Milea Minute Express Trains, By the Rev. W. 
port Publishing Company, Ltd. Temple-avenue, 
This is a pamp shiet of thirty-one 7 ages, containing 
condensed information concerning express trains in this country 
and the United States. There are seven very good illustrations of 
trains and locomotives. The best, although not the newest, is that 
on page 17, showing the Pennsylvania Limited at full speed. The 

ast rolling x torrent of smoke is, we believe, due to the aid rendered 

or the moment to the photographer by the fireman, The little 
rochure is well worth its modest price. 


veyors, 
chanical 
and a 





J. Scott. All- 
E.C. —1897.- 
a great deal of 








The Auto-motor and Horseless Vehicle Pocket Book of Auto-motice 
Formule and Commercial Intelligence. Geo. H. Little, editor. F. 
King and Co., London. 1898.—Besides a number of tables and 





pages of particulars, which only a great stretch of imagination can } 


connect with auto-mobilism, this pocket -book 
useful compilations falling properly vithin its scope. The Auto- 
motor Directory list of clubs and associations, limited liability 
companies, foreign manufacturers, copies of bye-laws, &c., are all 
useful to the auto-mobilists. The short descriptions of engines and 
boilers are useful, as far as they go, but are by no means complete. 


contains several 


There are many other things which appear in so many other 

yolumes, that the y might very advantageously have been omitted 
from this. Whi = for exam ple, have a nautical — conversion 
table, strength of girder table, hydraulic tables, , to do with 


motor cars / 


BOOKS RECEIVED. 


Tndusivial Democracy. By Sidney and Beatrice Webb. Vols. i 
and ii. London: Longmans, Green, and Co. 1897. 

What ix Life! ov Where ave wre, What are we, Whence did ie come, 
and Whither do we yo! By Frederick Hovenden, F.L.S., F.G.S., 


F.R.M.S. Chapman and Hall. 
Knorledge: An Illustrated Magazin 
Art, January, 1898. London: 326, High Holborn. 
Journal of the Royal United Service Institution. Vol. 
ber, 1897. “London: J. J. Keliher and Co. Price 2s. 
L’ Electvo-Chimie 
Par Ad Minet. 
Cie, 
The 
series, 
1897. 


1897. 6s. 
Literature. and 
Price 6d. 


of Science. 
xli., 


> Production Electrol ytiq we des composé. SES ¢ himiques. 
Pa ‘aris: Gauthiers- Villars et Fils, and Masson et 


Journal of the Royal Agricultural Society of England. 
Volume the Eighth. Part 1V., No. 32. 
To be continued quarterly. London: 


Third 
31st December, 
John Murray. Price 
3s. Od. 

Notes on Carpentry and Joinery. Adapted to meet the require- 
ments of the City and Guilds of London Institute, the Worshipful 
Company of Carpenters, and the Technical Education Board of the 
London County Council examinations. Fully illustrated with over 








300 diagrams. By Thomas Jay Evans. Vol. i. First stage, or 
elementary course. London : ‘Chapman and Hall, Ltd. “1897. 
Pri e 78. 
LETTERS TO THE EDITOR. 
(We do not hold onrselves responsible for the opinions of our 
correspondents.) 
PROPORTIONS OF GIRDERS, 
Str,—Mr. . Rome’s letter, in your issue of the 24th ult., is, I 


take it, Sais ‘for a formula from which to calculate the s sale pao. 
portionsof width to length in the compression flanges of girders, or, in 
other words, the lateral stiffness, He seems to imply from the last 
paragraph of his letter that such proportions should be based on 
the same theory as for long struts, viz., that in addition to the 
working stresses due from direct compression found from the bend- 
ing moments, there should also, as in the case for long struts, be 
an additional allowance for lateral flexure or buckling. 

This assumption as to the theory for long struts being applicable 
or not depends on the manner of loading. In the ex: amples given 
it would ma apply, since the greatest working stress for central 
loading is due directly and solely to the bending moments, and 
would be most at the centre, decreasing to nothing at the ends ; 
and, further, 
same in all three cases. To get an analogous case to a long strut, 
a system of loading must be assumed, which would give for all 
three cases an eyual working stress at the ends, « 
tion to the initial direct compressive stress—constant throughout 
its length—a further stress due to lateral flexure, increasing in 
intensity towards the centre, and becoming greater as the span 


| stiffened late 


| 


| 


| 
| 
| 


containing an address register of sur- 


| 


useful and well indexed catalogue | 


| former, 


stability of the girder 
creased, the 


; whether the width of flange must be in- 
section of girder made of box form, or the girder 
rally in any other way. AD REM. 
December 30th. 





Str,—Will some of your readers tell me how and why the words 


‘moment of inertia” are now used in making girder calculations ! 


No such term was used in my time, or is found in the older 
treatises, such as “‘ Stoney on Strains.” What is the sense in which 
the term ‘‘inertia ” is applied to a girder, and what has it to do 


with a static load ? 
fully received by 
Walthams tow, 


Any information on these points will be grate- 
RETIRED ENGINEER, 
January 5th. 


RAILWAY SPEEDS. 


Sir,—The enclosed particulars of a remarkably fast piece of work 
I once timed will, I think, be of interest in connection with the 
recent discussion. The times were very carefully taken from the 
corridor, where a good view of the mileposts could be obtained, 
and I am able to guarantee their absolute accuracy to the 
nearest second. It will be seen also that the consecutive miles 
pretty well confirm each other. The fastest mile was forty-four 
seconds exactly. We were either stopped or badly slowed—the 
if I recollect at or near Tebay ; hence the times only 
became worth noting from about M.P. 24. Had this not been the 
case, the run would doubtless have been longer at high speed, if not 
actually quicker, as the driver was evidently bent on making up 
time lost beyond Carlisle. However, 23 miles at over 70 miles per 


| hour is not bad work. 





Decem- | 





I may mention that the running was so smooth that most of the 
passengers had no idea that we were doing anything out of the 
common. 


aluqust 31st, 1893. Edin- 
burgh to Loudon. 
wheele “l, 

B0tn. by 24in, 


11} coaches, 


L. and N.W. Corridor Train ¢ 2 p.m.; 

Engine No. 1306, Ton ic - i. W Ai compound, 
Two H.P., Vin. by Ain; one LP., 
Working pressure, 175 /). Load behind tender = 


Sir- Cylinders: 




















Miles from Time, Seconds Speed, 
Lancaster. H. M. per mile.| m. p. h. 
Station 32] Stopped by signal at Tebay 
18 ) 40 Passed Low Gill 
a 264 | 5 37 52 | Passed Gray Rigg 
MP. 24 40 3 = 
3 » 40 54 Al Gray Rigg Bank 
> 41 44 MO 
2 » 42 32 45 
20 5 43 19 47 
19 isse od | 453 Oxenholme 
18 » 44 50 { 454 
17 » 45 35 5 | 
16 
15 Hincaster Junction 
i+ 
13 
12 
il | 
10 | 
; 
6 Carnforth 
; 
$ | 
3 | Hest Bank 
1 
0 — | Lancaster (slowed) 
Sum Mary. 
Diisdieneee From To Time taken, Miles per 
M.P M.P, min. sec. hour. 
1 mile 16 15 0 44 -) 
5 , 20 15 3 45 “0 
10 22 12 7 39 “4 
13 24 ll 10 11 “6 
15 24 9 12 4 “6 
20 24 ls 32 “6 
2 24 1 19 34 “5 








47, Victoria-street, Westminster, A. DE NORMANVILLE, 
January 3rd, 


Srr,—The very able and interesting article by Mr. Rous-Marten, 
in last week’s ENGINEER, besides proving conclusively that British 
locomotives are capable of running at speeds quite as high as our 
cousins’ engines across the water, also one that we have not yet 
reached the speed limit of the modern form of steam locomotive, 
for it seems that no sooner is a fine record made than it is broken 


| by a still finer one, and thus speeds which were looked on as 


causing, in addi- | 


| this was done ? 


increases ; but, since the greatest working stresses for moving loads | 


would be calculated directly from bending moments with central 
loading, these loads being equal, and the working stresses conse- 


es 





impossible yesterday, seem nothing more than fairly high to-day. 
And who can tell where this will end? I fully expect to hear, 
within the next few weeks, that the splendid timing recorded of 


‘ ‘ A n e | the Midland single has been improved upon, possibly by one of 
it should be noticed that this working stress is the | 


those marvellous little four-coupled North- Westerns whose perform- 
ances seem almost supernatural. 

Meanwhile, may I hope that Mr. Rous-Marten will give your 
readers fuller details as to the locomotives and trains which made 
and broke the records, and as to the circumstances under which 
It seems only fair that he should do so, after so 
far exciting their curiosity. 

Weston-super-Mare, January Ist. H, P. N. 


(For 


continuation of Letters see page 10.) 
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CONTRACTS OPEN. 


RUNNING SHED ROOF. 
THE directors of H.H. the Nizam’s Guaranteed State 
Railways Company are inviting tenders for roofing for the 
Godavery Valley Railway, as shown on the accompanying 
drawing. The work required consists of four roofs for running 
sheds, 103ft. long by 50ft. wide between walls. The work is to 
include all rivets, bolts, nuts, &c., required to complete the 
erection of the work in India, together with an allowance for 
waste, &c., of 25 per cent. on the net quantity of rivets 
required, and 10 per cent. on the net quantity of bolts re- 
quired—except the holding-down bolts, for which six spare 
gibs only are required ~of the proper sizes for the purpose. 
In addition to the above the contractor is to supply service 
bolts and nuts and ordinary platers’ w: ashers, to be selected 
by the company’s engineers for use in the erection of the 
work in India in the following proportions :—With each roof 
2 ewt. of bolts and nuts, and 1 ewt. of washers. 
The work, including bolts, nuts, and rivets, 





is to be of 


} ____(Dawn pipes. 





Strips of steel, whether cut lengthwise or crosswise, of any 


plate, bar, or rod, must stand bending double round a curve 


| of which the diameter 
| thickness of the piece tested. 


Total length of Gutter HI 0" 






not more than three times the 
They must also stand the same 
test after being heated to a low cherry-red, and cooled in 
water at a temperature of 82 deg. Fah.; in addition co this, 
angle and other bars must stand the test known at Lloyd’s as 
the ram’s horn test. All bolts, nuts, and rivets are to be 
made of ingot steel of a special quality. The bars from which 
they are to be made must stand bending double, both hot and 
cold; and the rivets themselves must stand flattening down 
from the head, both hot and cold, without ai pea cracks or 
other defects. Side and end shearings must be taken as 
samples from every plate and flat bar, and from as many 
angles, T, channel, and other bars as the company’s engineer 
shall require. At least 20 per cent. of the samples so taken 
will be tested for tensile strength, and the whole of them for 
bending, as above described. In addition to the above tests, 
samples of the steel supplied for use will be from time to 


is 












| tion, and bars to the full weight per foot shown on the drawi ings. 
All plates and bars must be levelled and straightened, 

pressure and not by hammering, both before and after tne? 
are punctured or drilled. All edges of all plates and the ends 
of all bars must be planed dead true to dimensions, or where 


| planing is impossible must be dressed off fair with hammer, 


chisel, and file; every shearing edge, whether of a plate or bar, 
must have at least din. taken off it by machine or by the 


| chisel, and any plate or bar too small to leave din. for 
planing or chipping on any sheared edge will be rejected. }| 


steel work intended to be riveted or bolted together must be 
absolutely in contact over the whole surface. 

The rivet heads are to be of the form shown on the draw. 
ing, and the shank of each rivet must before closing project 
through the hole a sufficient length to thoroughly fill the 
hole and form sucha head. All riveting is to be done by 
hydraulic, steam, or other machines of “approved construe- 
tion, and in no case must the diameter of the rivet under the 
head be more than jin. less than the diameter of the hole 
it is intended to fill. Rivets must be cut out when required 
for the examination of the work ; all bolts are to be screwed 
to Whitworth’s standard thread, and all nuts must fit hand 


tight. The heads and nuts are to be made to Whitworth’s 
standard sizes, and, unless otherwise shown, are to be 
hexagonal. 


time chemically examined, and should such examination show | 













Detail of 


Each roof is to be temporarily erected. Complete purlins 
and wind bracing in place, so that accuracy of fit and per. 
fection of workmanship may be assured. The contract 
includes oiling, painting, marking, and packing, the cost of 
which is to be included in the estimate. No work is to be 
taken down, painted, or packed until it has been approved by 
the company’s engineer. The supposed weight of one roof is 
22 tons 17 ewt. 2 qr. 0 lb., exelusive of cast iron work and 
galvanised cor rugated iron sheets. 

Tenders are to be in by Thursday, 


January 13th, 1898. 





EDWARD MOURRIER BOXER. 
GENERAL Epwarp Movurrier Boxer, F.R.S., who died at 
his place, Upton, near Ryde, on January 2nd last, 
exactly thirty years in the Royal Artillery, and for 
years occupied the first place in England as an inventor of 
war material and artillerist. He was the son of Admiral 
Boxer, and the father of Lieut. Boxer, R.N., who was lost in 
the ill-fated Captain. He passed for the Royal Engineers, 
taking the first place, but received a commission in the Royal 
Artillery in December, 1839. He married as an extremely 


served 


many 


young officer Miss Payne, daughter of Colonel Payne, R.A. 
To this lady, indeed, he is said to have been engaged as a 


cadet. Very early in his career, Lieut. Boxer turned his 
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steel, except the service bolts and all washers, which may be 
of wrought iron if preferred. The steel is to be well ‘and 
cleanly rolled to the full sections shown on the drawings or 
described in the specification, free from scale, blisters, 
laminations, cracked edges, and defects of any sort, and the | 
maker’s name and distinguishing number of the plate or bar | 
are to be rolled or stamped on every piece. 

The steel must be of such strength and quality as to be 
equal to the following tensional stresses, and to indicate the | 
following percentages of elongation :— 

Percentages 
of elongation 
in a length 
of 10in, 


Tensional 
stresses per 
square inch, 

Tons, 


Steel in plates, either with or across the grain, 

and in angle or other bars not lessthan .. 
Or more than oe 
Steel rods for rivets and bolts not less than |. 25 
Or more than eee ee ee 


Detail of Sheet Clip &c 
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CONTRACTS OPEN—RUNNING SHED ROOF 


the presence of silicon, phosphorus—including arsenic—or 
sulphur, to a greater extent than 0:06 per cent. of any one of 


| them, no further supplies of steel of the same make will be | 
accepted until the company’s engineers are satisfied as to | 


future supplies. All the above tests, with the exception of 
| the analyses, are to be conducted at the works where the steel 
| is manufactured, by some person appointed by the company’s 
engineer. Other tests may be conducted elsewhere as the 
company’s engineer may direct. The expense of all tests and 
| analyses must be borne by the contractor. 
Firms tendering are required to submit with their tender 
| the names of the makers from whom the steel will be 
| obtained, the character of the steel employed, i.e., whether 
| to be used in making if no basic steel of any kind will be 
| accepted. 
All corresponding parts must be made similar and inter- 


| Bessemer acid or open-hearth acid, and the nature of the ores | 


_-. 500" between walls a 


Note. All gussets except those for wind tes to be ¥ thick 
Altholes in same i dia and to be filled in India 


Swam S¢ 


attention to the improvement of war material. In those 
latter days of the long peace there was little encouragement 
given to such efforts. He was, however, appointed instructor 
to the cadets in artillery, and wrote a treatise on gunnery 
which was the standard work of its day. By the time the 
Crimean War broke out some of his inventions had been 
adopted, and Captain Boxer had been appointed Superinten- 
dent to the Royal Laboratory, and then came the oppor- 
tunity of displaying his powers of resource, and his great 
capacity for work. The organisation of his department was 
considered a model in the way of order, economy, and 
production. While designing new stores, he exerted 
himself to patch up and improve existing ones in order to 
meet the great demands of the war, and the “diaphragm ”’ 
and “improved shrapnel” are examples of new and patched- 
| up projectiles. He exerted himself, indeed, with such effect 
| that the Secretary of State for War declared that it was owing 


changeable. All plates and bars must be rolled to the full sec- | to Captain Boxer’s efforts that the siege of Sebastopol was 
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pushed on, and the fire sustained as it was. The Boxer wood 
time-fuzes were of their kind very perfect, and when they 
arrived at the seat of war came as phoenixes to the gunners 
of the siege trains, who were commonly using wood fuzes of 
dates from 1795 to 1815. On one occasion when the French 
artillery sent a request for fuzes, and received in return a 
supply of these ancient stores, they brought them back, 
indignantly, saying :—‘* Nous ne voulons pas ces choses, nous 
voulons la fusée Boxaire.” For his services at this time it 
is said that Captain Boxer was offered and refused a decora- 
tion, preferring a grant of money for the sake of his family. 
\ special grant of money was accordingly voted to him. 
Admiral Boxer was directing the work at Balaclava harbour 
while his son was thus making ammunition. From this date 
war material was developed rapidly, and Colonel Boxer’s 
designs were in some cases challenged by the formidable 
competition of Elswick. For rifled guns, however, as for 
smooth bores, the Boxer ammunition still held its own, 
so that when he left the service in December, 1869, 
there existed among other stores Boxer shrapnel shell 
for rifled and smooth- bore guns. Boxer time -fuzes 
for breech-loading and muzzle-loading guns, and Boxer 
fuses for ali classes of smooth bore shells, the Boxer 
parachute light ball, Boxer rolled metal cartridges for 
Snider and Martini-Henry rifles, Boxer life-saving rocket, &c. 
Personally, General Boxer was a remarkable man. He dis- 
liked prominence in public, but he read character and 
measured men curiously well, sometimes when there was 
little opportunity of doing so. He had an embarrassing 
habit of asking those employed under him some questions 
which they could not answer, so that they were apt to feel 
awkward in making reports to him. At the same time he 
was popular, and with his great capacity for work enjoyed 
leisure thoroughly. On leaving the service, his late foremen 
presented him with a testimonial. It is to his credit in his 
combined character of inventor and superintendent that Mr. 
Pettman, a foreman under him, declared that General Boxer 
had always encouraged him and recommended him for the 
pecuniary reward which he received for the well-known 
Pettman fuse, although General Boxer had himself a rival 
design. Whatever views may be entertained as to the 
employment of civilians and officers in our manufacturing 
departments, there can hardly be two opinions as to the value 
of an officer who combines the exact knowledge of the needs 
and the behaviour of projectiles in action, with powers of 
invention and organisation, and who also possesses great 
energy. General Boxer, in short, was a very strong man, and 
for such men we ought to find scope. 


SHIPBUILDING IN BELFAST. 
Messrs. HARLAND AND WOLFF have in 1897 far surpassed 
in tonnage the output of any previous year. The following 
list give the figures : 
Name, description, and Gross tons — Indicated 
port of registry. 

1 Delphic (steel, steam), Liverpool... 

2 Goorkha (steel, steam), Southampton 

3 Rotterdam (steel, steam), Rotterdam 

4 Briton (steel, steam), Southampton .. 

5 Derbyshire (steel, steam), Liverpool 

; Cymric (steel, steam), Liverpool) 

7 Brasilia (steel, steam), Hamburg 

8 Winifreda (steel, steam), Liverpool 

® Imani (steel, steam), Liverpool . 

10 Monmouth (steel, steam), London - ; 

Auguste Victoria, lengthened #lft., in- 

creased tonnage... .. .. .. we 


50 





$4,240 45,850 


register. horse-power. | 
8,273 2,75 


| 
| 


| ment of the steel pin allows this bar todrop. Very delicate mea- 


| within a limit of y5@55, of an inch are readily determined by 


The accompanying engraving gives a better idea of the | 


enormous output than words can do. The scene is laid at 
the entrance to Belfast Lough, the small craft being well- 
known locally, and only introduced to give a little variety. 
In 1885 the output of the firm was about 20,000 tons; in 
1890 it was 48,600 tons; in 1895 it rose to 58,000 tons; in 
1896 it shot up to 81,000 tons; and now for 1897 it has risen 
to 84,240 tons, the largest production, we believe, of any 
shipbuilding yard in the world. 
steamers gives an average of over 8000 tons each. One 


The production in ten | 


| thus 5;} 


steamer was under 5000 tons; all the rest were over 6000 tons, 
and three of these were each over 10,000 tons, the largest this 
year, the Cymrie, of Liverpool, being 12,340 tons. 

The second of the Belfast builders, Messrs. Workman, 
Clark, and Co., Limited, have launched in 1897 some eleven 
vessels, but they include four lighters for Tokio, so that the 
tonnage is not so great as a year ago, when twelve vessels 
gave 38,000 tons. This year the second of the Belfast firms 
has 24,623 tons to its credit. 


MEASURING MACHINE. 


THE standard measuring machine, illustrated herewith, with- 
out presenting any essentially new feature, unless the appli- 
cation of the drop indicator to be described presently may be 
so regarded, is yet of such good general design as to be 
worthy of a short notice. The measuring is done between 
the two hard steel pins, and the dimension is read off by the 
vertical microscope on the hard polished steel graduated bar 
attached to the machine. :The screw for moving one of tke 
jaws forwards is of standard 50 threads to the inch 
pitch, and the index circle is graduated to 400 divisions, 


Hit Hilt 


ERIM 000 LL 





PUMPING ENGINES FOR AMERICAN WATER. 
WORKS. 

Some of the large cities in the United States are enlarging 
their waterworks plants and putting in new pumping engines for 
an increased supply or to replace older engines, and we give 
herewith some particulars of large engines for which contracts 
have been awarded or tenders invited. 

Chicaygo.—The city of Chicago in October awarded contracts for 
one pumping engine of 30,000,000 gallons capacity and one of 
14,000,000 gallons capacity, both for direct-pressure service. At 
the Fourteenth-street pumping station there is to be erected a 
vertical triple-expansion condensing engine, with a capacity of 
30,000,000 United States gallons in twenty-four hours. The steam 
pressure at the regulator is to be 150 lb.; the engine-room floor 
will be 21}ft. above the city datum line ; and the minimum eleva- 


| tion of water in the wet well, with all the engines working at full 





capacity, will be 15ft. below the city datum line. The steam 
cylinders will have steam jackets, and the pumps will be directly 
connected to the piston-rods, the pump plungers having outside 
packing. The surface condensers must maintain a steady vacuum 
of not less than 27in., and must utilise the water discharged by the 
main pump for the condensation of the exhaust steam. Feede 
water heaters must have tubes of brass, and if re-heaters are used 
their tubes must be of copper or brass. With two-thirds of tle 
boiler capacity the engine must be of sufficient power and capacity 
to deliver to the city pipe system not less than 30,000,000 gallons of 





STANDARD MEASURING MACHINE 


syhya Of an inch may be read. The other steel pin 
is pressed to its forward position by a light helical spring, | 


| and just supports by friction between auxiliary jaws a light | 


round steel bar, the ‘sensitive piece.’ The slightest move- 





surements can thus be made, and it is said that variations 


this machine—of course, only by estimation. An adjustment 
device for the index line is provided to allow for slight 


| variation of position of the measuring faces at zero or for | 


any convenient reading on the index circle. The engraving 
represents a 12in. machine, but much larger sizes are made. 
It is manufactured by the Pratt and Whitney Company, 
Hartford, Connecticut, for whom Messrs. Buck and Hickman, 
Whitechapel-road, are the London Agents. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Assistant-engineer: Llewelyn 
Howell, to the Hood, Probationary assistant-engineer: Charles 
K. M. Roe, to the Hood, 


water in twenty-four hours, against a head equivalent to 150ft. 
above the surface of water in the inlet well. Steam will be sup- 
plied by three boilers of the horizontal return tubular or water- 
tube types, with a working pressure of 150 lb. per square inch. 
As the engines now in the station are designed for a steam-pressure 


| of 125 1b., proper connections, with reducing valves, must be 


placed, so that in case of emergency the new boilers can be used 
to supply steam to the present engines. The boilers will be 
subject to tests prescribed by the city and the United States 
Government, and must be water-tight under a hydraulic pressure 
of 255 1b. All the boilers will be equipped with smoke-consuming 
furnaces of a type approved by the Commissioner of Public Works, 
and the fuel will be the best quality of bituminous coal to be 
obtained in the open market at Chicago. ; 

The stuffing-boxes for piston-rods and valve stems will have 
metallic packing, and the steam pistons will have metallic rings or 
steam packing. The valve gear must include an adjustable cut-off 
so arranged that it may be conveniently varied and controlled to 
effect any desired degree of expansion of steam while the engine 
is in full operation. All journal bearings will have oil or grease cups, 
and an automatic oil feed will be used for the cylinders and valves. 
The engine will be equipped with a complete gravity oiling system, 
by which oil is piped to all the cups, and the oil will be caught and 
piped toa filter, so that it can be used over again, Boiler feed 
































































10 


THE ENGINEER 


JAN. 7, 1898 








pumps will be fitted, and also independent steam feed pumps for 
use in case of emergency. The plant is to be guaranteed for two 
years, and twenty-four-hour tests may be made as required by the 
Commissioner of Public Works during that time, the quantity of 
water pumped during the tests being determined by weir measure- 
ments. The tests will be conducted by three experts, one selected 
by the Commissioner, one by the contractor, and the other by 
these two. The city and the contractor will each pay the expenses 
of one expert, and half the expenses of the third, the city 
furnishing all help, and the contractor bearing all the expense for 
equipment for tests, and furnish all gauges, apparatus, &c. The 
duty developed by the engine is to be not less than 135,000,000 Ib. 
of water raised lft. high for each 10001b. of commercially dry 
steam, and there is provision for a premium of £200 for each 





million foot-pounds in excess, or a forfeit of £400 for each million | 


foot-pounds below the required duty. The engine is to be com- 


pleted in ten months, with a forfeit of £20 per day for delay beyond | 


that time. 

At the Sixty-eighth-street pumping station there is to be 
installed a horizontal compound condensing engine, with a capacity 
of 14,000,000 gallons per twenty-four hours, against a head 
equivalent to 150ft. It will replace the present Gordon and 
Maxwell engine. The engine-room floor will be 8ft. above city 


LETTERS TO THE EDITOR. 


(Continued from pay 7.) 





THE STRIKE AND LOCK-OUT. 

Sir,—I have carefully followed your reports of and articles upon 
the dispute in the engineering and allied trades, and am very glad 
that you do not ignore public opinion, although you frequently 
state that it is ill-informed. The articles in which you have 
accused the unions and their officials of an irritating and intoler- 
able policy towards employers, especially regarding speed and 
output, have been all the more impressive because pervaded by a 
tone ‘‘more of sorrow than of anger.” They would be, to the 
unprejudiced observer, absolutely convincing, but for one fact 
the employers do not unanimously endorse them, If they 
represented the experience of all employers alike, the general 
public would hope to the New Unionism defeated and 











see 


annihilated. But I have sought vainly in your columns for any 
solution of such difficulties as the following:—Are there no 


datum, and the minimum elevation of water in the wet well will be | 


9ft. below datum. The pumps will be directly connected to the 
steam piston-rods, and will have outside-packed plungers. The 
boilers will carry a working pressure of 801b., being designed for 
1401b., and water-tight under a hydraulic pressure of 2101b. The 


both cases the contractor must furnish a full set of indicators for 
the steam and water cylinders, the indicators having electrical 
attachments. The duty of this engine is to be 110,000,000 1b. of 
water raised lft. high for each 1000 lb. of commercially dry steam. 

Cincinnati.—The city of Cincinnati is now inviting tenders for 
three independent, triple-expansion, crank and fly-wheel pumping 


engines, each having a capacity of 30,000,000 U.S. gallons in twenty- | 
four hours(or25,000,000imperial gallons), The engines will be located | 


on the north bank of the Ohio River, in a pump pitl—arge enough 
for four engines—85ft. deep in the engine house, being connected 
with the intake pier in the river by a tunnel 7ft. diameter and 
1400ft. long. The bottom of the pump pit will be about 10ft. 
below low water. The suctions of the pumps will connect with 
a supply conduit Sft. diameter, running lengthwise of the engine 
house, a 10ft. shaft connecting the conduit with the river tunnel. 
The extreme fluctuation of the water level in the river is about 
69ft. 4in. The engines will force the water through two lines of 
5ft. pipe to the settling basins, located about a mile from the 
pumping station, 
low water in the river, and the upper system 
yet—will be 165ft. above that level. 

The engines are to have a piston speed not exceeding t. per 
minute, with a stroke of not less than Sft., and the engines and 
pumps are to be exact duplicates, so arranged that they may be 
worked singly or jointly in groups. The cylinders must be steam 
jacketed. Each engine will have a surface condenser for a working 
vacuum of not less than 26in., taking the circulating water from 
and returning it to the pump main. This circulating water will 
carry a large amount of sediment, and the boiler feed-water 
must be filtered to free it from grease and oil. There will be 
an air chamber—charged by an air pump—on each suction main 


not to be built just 





») 


unionists in such works as those of Harland and Wolff, Tangye, 
and Brotherhood? If there are, do they carry on such practices and 
assume such attitudes as are complained of by the federated masters / 
If not, why not? If shortened hours and the restricted employ- 
ment of labourers and apprentices on machines are so ruinous in 
face of foreign competition, &c., why are the non-federated firms 
so prosperous / 
parts of the United Kingdom, maintain friendly and cordial 


gencral requirements are the same as for the other engine, and in | relations with their men, and have neither lock-outs nor strikes, 


have they by some magic attracted all the honest, industrious, and 
intelligent men to themselves, leaving all the cowards and 
skulkers for the federation? If not, what does the contrast imply 
as to those masters who find unionists so utterly intolerable / 

In your latest issue you say ‘* 70,000 men have ostensibly 
refused to work in shops the management of which the owners of the 
shops insist on retaining in theirownhands.”  Butif you will explain 
who manage the shops whose owners refuse to lock out their 
unionist employeés the statement will have greater weight. 


| Have those great firms alluded to, belonging to Belfast, Birming- 


The lower system of basins will be 135ft. above | 


| existing dispute. 


and force main, and the discharge mains will have relief valves so | 


arranged as to return the water to the suction mains. All stop 
valves on the suction mains and discharge mains inside the engine, 
room will be operated by hydraulic cylinders, using oil instead of 


water, the contractor providing an oil tank and steam pump for | 


this work. The area of the pump valves must not be less than 
that of the plunger. Each engine will be equipped with a governor 
capable of automatically regulating, within narrow limits, the 
speed of the engine under varying conditions of load; and also 
capable of stopping the engine when the load is suddenly re- 
moved, as might happen in case of a fracture in the force main. 
Preference will be given for three differential plunger pumps, in 
place of the ordinary three single-acting plunger pumps with 
which triple-expansion engines are usually fitted. 


The boilers will have approved smokeless furnaces, without forced | 


draught, burning nut and slack bituminous coal. They will be 
tested by a hydraulic pressure of 2501b., under which they must be 
water-tight. They are toreceive a heavy coat of best red lead paint 
before setting, and two coats of black varnish after being set. 

The pumping plant will be received on trial for one year, during 
which year it will be operated by an engineer selected 





the con- | 


tractor and approved by the Waterworks Commissioners, and the | 


contractor must pay the cost of all repairs or alterations. During 
the year a test trial of each engine for not less than 144 hours’ 
duration will be conducted by two experts, appointed and paid by 
the commissioners and the contractor respectively. Previous to 
this test, the contractor must test each engine under a hydraulic 


pressure of 1001b. per square inch, applied by force pump to the | yinee ; 
| the German men to strike in their country, for the same 


discharge pipe in such a way as to test the pumps, pump valves, 
air vessels, discharge pipes, pump rods, and the frames of the 
engines. The duty test will be made when the river is not more 
than 20ft. above low water. The duty tests will be started with 
clean boilers, the engine in its current working condition and while 
ranning at normal speed. 
t+st will be charged to the engine without any deduction. At the 
cose of the test, the fires, the water in the boilers, and the steam 
pressure must be the same as at the beginning. The head to be 
used for computing the duty during the six days’ test will be the 
mean difference in feet between the levels of the water as shown in 
the open shaft connecting with the intake tunnel, and by the pres- 
sure gauge on the force main in the building. No allowance will 
be made for friction through the pumps or connection pipes. The 
volume of water delivered will be measured over a weir at the 
settling basin, or through a Venturi meter, which has been cali- 
brated by weir measurement. 

The duty required of each engine will be not less than 
115,000,000 lb. of water raised lft. high for every 100 lb. of coal 
consumed in the boiler furnaces, and with a steam pres 
more than 1501b. per square inch. No deductions will be made for 
any ashes, unburnt coal, clinkers, or any friction. The quantity of 
water pumped by each engine during the test is to be not less than 
180,000,000 gallons. Ifthe duty is less, there will be a forfeit of 
£400 for each million foot-pounds below the specified 115,000,000 
foot-pounds ; and if the quantity is less there will be a forfeit of 
£200 for each million gallons below the specified 180,000,000 gallons. 
If any engine exceeds the duty, the contractor will receive a 
premium of £200 for each million foot-pounds in excess of the 
specified 115,000,000 foot-pounds. 

Boston.—The city of Boston has awarded contracts recently for 
three vertical triple-expansion fly-wheel pumping engines, 
having each a capacity of 35,000,000 U.S. gallons in twenty-four 
hours, working against a head of 45ft., and having steam at 150 Ib. 
pressure per square inch. The duty is to be based upon plunger 
displacement, but the slip for loss of action in the pumps is not to 
exceed 3 per cent. of the plunger displacement. The duty is 
specified to be 145,000,000 lb. of water raised 1ft. for each 1000 lb. 
of commercially dry steam used by the engines. A premium of £70 
will be paid for every million foot-pounds above the specified duty, 
and the contractor will forfeit £200 for every million foot-pounds 
below the specified duty. Each engine will have steam cylinders 
17in., 3ljin., and 46in. diameter, all of 5ft. stroke, and three 
single-acting pumps, with plungers 37in, diameter, and 5ft. stroke. 
The piston speed will be 300ft. per minute. The contract price is 
£9100 for each engine, which was the lowest tender. One of the 
tenders was for double-acting pumps, with plungers 30bin. 
diameter, and 5kft. stroke, £13,900, and the highest tender, 
£17,900, was for differential plungers, 374in. and 26}in. diameter, 
and. 5ft, stroke, with a piston speed of 300ft. per minute, 








All coal put in the furnaces during the | 


ure of not | 


ham, and London, bowed down to the tyranny of the New 
Unionism, and given up all claim to manage their own business ! 


You allude to well-meant but mistaken interference on behalf of 


the men, and appeals such as many of the clergy have made for | 
compromise and peace without understanding the real causes of | 


the struggle. Believe me, the one flaw in your case, as far as the 


disinterested inquirer is concerned, is that the allegations of some | 


of the masters are met by counter statements of other masters, 
apart altogether from er parte arguments by Mr. Barnes or Mr. 
Sellicks. E. Durant Ceci, C.E. 

59, Selhurst-road, South Norwood, S.E., 

January 3rd, 

[The irregular action of the trades union officials in different 
districts and different shops is one of the principal causes of the 
Ep. E.] 


Sir,--As a venture I am supposing that you are in sympathy 
with the engineers’ strike ! 

It seems to me a pity that the men are earning nothing so long 
a time. Why should not a loan be raised, debenture bonds in 
shares of one pound and the forms gone through of placing on 
‘Change, with a good comprehensive name, ‘* The Working Man’s 
Capital,” or other name, so as to buy out the present power 
of the grabbing capitalist class! If it were possible — which 
I suppose it is not-for the men to work now without wages for 
one week, they would probably have thereby earned enough to 
own enough of above suggested capital so as to carry on the works 
without the former ** capitalist class.” 

I am supposing—being an ignorant layman—that the cause is 
righteous, ¢.¢., that the strike is not demanding terms which the 
men themselves could not allow if they were the owners of all the 
capital themselves. I cannot believe but that all ranks of workers, 
be it physical, or mental, or administrative, could be amply re- 
munerated by a wage fairly calculated on the intrinsic worth of 
each, from the inventor to the wielder of the big hammer, and 
the shareholders and their directors—the present strikers them- 
selves—to lay down the rules of work, output, &c. ; for, of course, 
we must consider the intluence of foreign competition, under social 
tyranny perhaps worse than obtains in England, unless, indeed, 
universal (dream of) brotherhood put ‘‘all in the same boat.’ 

December 30th. OUSTED, 





S« 





Str,—-As competition by Germany, &c., against British engineers 
is becoming more and more serious for this country, and having 
been in and seen workshops on the Continent where the working 
hours in many shops are from 6 a.m, to 6 p.m., including 6 a.m. to 
6 p.m. on Saturdays—also 6 a.m. to 1 p.m. on Sundays—it seems 
that instead of the engineers striking in England, they should get 
working 
hours there as are worked here, and then let our engineers strive 
for the eight hours. This would be decidedly wiser than to be 
receiving strike money from Germany to stop work here, and send 
it to the Continent. 

It seems as if England will shortly have to turn her attention 
more to elbow education, than to making an expensive fad of 
technical education. Is this country sure that the German, and 
other foreign masters, are not presenting nice little fortunes to 
someone here to make the strike, and keep it going for the benefit 
of the foreign engineers? ELBow EpDvUcaTion, 

December 20th, 1897. 
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Srr,—In your leader on ‘* The War” you speak of the ballot of 
the menas asham. It isin many cases not a ballot at all, but 


open voting, with all the terror of public opinion on the soberer | 
May I ask some of your correspondents to furnish, if 


workmen. 
they can, the details of the voting methods?! } 
Leeds, January 2nd, 


THEORETICAL DYNAMICS, 

Str,—Your correspondent, ‘* An Old Rifleman,” has made a bad 
shot, for it was the memory of the punishment inflicted on my own 
shoulder by the short Enfield which suggested my answer. When 
this identical piece was converted to a breech-loader, I remember 
the kick less, but the reason is physiological, and to be sought in 
the rapid muscular development of a growing lad. Having no con- 
veniences for experimenting with Tower muskets before writing, I 
tried a yet more antique weapon, a cross-bow to wit, and found 


| recoil diminish when the velocity of the bolt was reduced by in- 





creasing the frictional resistance of the barrel. A deal of physiology 
goes to the practice of musketry, and not least to the appreciation 
of recoil, and to prove an actual increase quantitative measures are 
necessary of both recoil and velocity. I would ask, for instance, 
whether, with the enormous windage of Brown Bess, the velocity of 
the ball did appreciably diminish with fouling? Of course, if the 
piece was so foul as perceptibly to hang fire, the effect, owing to 
certain involuntary actions of the muscles, would be a much more 
severe blow on the shoulder. WY 2k. toe te 
January 3rd, 


M'CONNEL’S BLOOMER ENGINE. 


Sir,—In two or three instances lately I have noticed descrip- 


tions purporting to be those of McConnel’s 7ft. and 6ft. Gin. single | 


engines, in which the piston stroke is stated to have been 22in. for 
the fermer and 2lin. for the latter. This I believe to be incorrect, 
as according to my recollection, which dates back to the time when 
these were the standard types of the express passenger engines on 


When a number of large employers, in various | 


| the southern division of the London and North-Western Railway 
| the cylinders of the 7ft. wheel engine were 16in. diameter by 24))/ 
| stroke, and of the 6ft. 6in, wheel engine 1¢in. diameter by 29in' 

stroke, These dimensions were given to me in 1863 when tho 
| engines were still running, and I have always up to now taken them 
to be correct. 

Would you be so good as to insert this letter in THE ENGINERR 
where perhaps it might catch the eye of someone who was actually 
engaged either in drawing the plans or in the construction of these 
engines, and who would be willing to supply the required informa. 
tion, and by this means dispel any doubt there may be upon the 
subject. Howard FLETCHER, — 

12, Jeffreys-road, Clapham, January 3rd. 


EARLY NAVIGATION, 


Sir,—Your articles on ‘‘ Early Steam Navigation ” reminded me 
| of a note I once made, but it took two visits to the British Museum 
to verify the following reference ; it marks an epoch not generally 
known: ¢ 

**'Tomkinson (W.).—‘ Diary of a Cavalry Officer in the Peninsular 
and Waterloo Campaigns.’ London, 1894. Page 130. | Swann. 
Sonnenschein, —‘ February 26th, 1812. A mail steamer arrived from 
England, bringing the appointment of Major Cocks to a majority 
in the 79th (Highland) regiment.’ ” A. G, GREENHILL, * 

10, New Inn, W.C., December 21st, 1897, 


STEAM 











CATALOGUES. 
F, Moore, Finsbury, E.C, List of photographs of British loco. 
motives, 





| Sturtevant Engineering Company, London, Catalogue No, 14, 
| Cutler-hammer, motor starting switches and speed regulators, 
| ‘Tangyes Limited, Birmingham, Reduced price-list of wnrevisc 


machinery at present in stock, 











TENDERS. 


CRICCIETH, 
THE following are the tenders for the erection of 245 yards of 
seawall at Criccieth. Engineers, Thomas Roberts an 
Assoc, M.M. Inst. C.E.: 


and Son 


T. R. Bishop, Contractor, Barmouth 
R. Roberts, Contractor, Criccieth 
Thomas Bugbird and Son, Contractors, 
William Jones, Stonemason, Criccieth 
Evan Williams and Co., Stonemasons, 
John Hunter, Contractor, Pwllheli ‘ 
Grifith Williams, Stonemason, Beddyelert .. ; 
Owen D, Jones, Stonemason, Borth, Portmadoc, (accepted) 
Engineer's estimate ots’ +14 


Penyyrocs 


Barmouth 





PaTENTS.—If the number of patents applied for bears any rela 
tion to the advancement of mechanical and scientific knowledge, 
the records for the last two years should be weighty testimonies to 
the value of technical education. In 1895 the total number of 
applications for patents up to and including December 31st was 
20,053 —a considerable fall from the previous year ; but in 1896 it 
rose again to 30,165, and this year it has attained 30,036. A very 
large percentage of these go no further than the provisional specit 
cation stage. The average number of applications per day towar 
the ends of 1893 and 1894 was about 70; 1895, between SOand {0 ; 
1896 and 1897, between 90 and 110; so that on the whole there is a 
| fairly regular and steady increase. A glance down the list 
give every week of patents will show that applications are madi 
for the most varied inventions, and for many things which would 
appear either unpatentable or not worth the expense. When it is 
remembered that every provisional specification costs one pound 
at least, it will be seen that merely from the un ompleted patents 
a handsome sum is realised. 





30OILER TESTING.—The committee appointed by the Americau 
Society of Mechanical Engineers to revise, if necessary, th 
standard method of making boiler tests, has recommended 
change in the unit of boiler capacity, so slight in quantity that th: 
change may be said to consist in the method of stating the unit 
rather than its value, and yet of no inconsiderable scientific im 
portance. The committee of 1885 accepted as the unit of hors¢ 
power of a boiler the value adopted by the judges of the Cente: 
nial Exposition, the evaporation of 30 1b. of water, from a temper: 
ture of 100 deg. Fah., into steam of 701b, gauge pressure, corr: 
sponding to the transfer or absorption of 33,305 British thermal 
units per hour, They said, however, in an aside, that this might 
be considered as equivalent to the evaporation of 34°5 1b. of wate: 
per hour from and at 212deg. Fah., which is equivalent to the 
transfer of 33,317 British thermal units per hour. iginal 











The origin: 
committee placed in their form for reporting the test a sub-heading, 
‘*commercial h rse-power,” to be calculated cn their 7O1b. 
100 deg. unit. The new committee reduces this heading to simply 
** horse-power,” adopts the 34°51b. from and at 212deg. as the 
standard unit, and says nothing about the other. By this change 
the more scientific unit, which has been hitherto simply a sid 

show approximation to an entirely arbitrary and empirical 
standard, adopted because it was thought fairly to represent the 
average practice of twenty years ago, is given the preference as 
the real standard, and the fact that it is approximately equivalent 
to 30 lb, from 100 deg. into steam of 701b., is given no more atten 
| tion than the fact that it is practically equivalent to 33 1b, from a 
temperature of 200 deg. into steam of 8O01lb. Inasmuch the 
34°5 lb, is an entirely arbitrary figure, determined only by custom, 
it appears unfortunate that at least a round rather than a frac- 
tional value could not have been adopted ; but its very incongruity 
may be an aid in leading to its gradual disuse. The term ‘* horse 

power ” has no rational application to a steam boiler. The boiler 
is able to furnish so many pounds of steam per hour; the engine 
takes this steam and developes power with it, more or less horse 

power from the same amount of steam and capacity of boiler 
according to the type and efficiency of the engine. The capacity 
of the boiler should be stated directly in the number of pounds cf 
steam it can furnish per hour, reduced to the standard from and 
at 212deg, for uniformity and comparability. There is no sense 
in dividing this quantity by 34°5, and calling the quotient th» 
horse-power, when, if the boiler is to supply power at all, the 
engines may require anywhere from 131]b, to 1001b. There is no 
doubt but that popular usage will cling to the term, but there is 
no reason why it should be prominently employed and encouraged 
in a scientific code. We should suggest that the sub-heading 
‘‘horse-power,” in the form for recording the test be further 
changed to ‘ capacity,” and that under this heading the first item 
should be ‘‘ capacity in units of evaporation.” This value for a 
boiler of just 100-horse power would be 34501b., and we should 
soon get to speaking of ‘‘three thousand pound boilers,” cr 
‘*twenty-five hundred unit boilers.” If an engineer wanted a 
boiler to supply a 100-horse power engine requiring not over 20 Ib. 
of steam per hourly horse-power, he would call for a 2000 Ib. 
boiler, without stopping to reduce it to horse-powers of 301b. cf 
water from 100 deg. Fah. into steam of 70 lb. gauge pressure. 
bearing in mind that the 20001b. will be from and at 212 deg. 
Boiler formulz, says Pover, would take a rational turn, and instead 
éf computing a horse-power, which does not mean anything, from 
the square feet of heating surface, the value of which depends upon 
the rate of combustion and the ratio of heating to grate surface, 
attention would be con:entrated upon the real functions of the 
grate and heating surfaces, and their relative and comparative 
values under various conditions, As a concession to popular usage, 
the hors2-power at 34°5 1b, could be given in a subordinate line. 
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RAILWAY MATTERS. 


Tur Earl of Glasgow has been appointed a director of 


the Glasgow and South-Western Railway, 


On December 81st, Sir Charles Seotter, J.P., 
manager of the London and South-Western Railway, retired, and 


general| THE figures furnished in the Board of 








NOTES AND MEMORANDA. 


Tue death is announced of Signor Brioschi, President 
of the Accademia dei Lincei and member of the Italian Senate, 





T 


| on the labour market show clearly the effect of the present lock- 


‘3 succeeded by Mr. C, J. Owens, the late manager of the goods | out on the shipbuilding trades at the end of November, the per- 


department. 


A Brti to incorporate a company for the purpose of 
constructing an underground electric railway from Charing-cross 
to Paddington has been deposited at the Private Bill-office. The 
proposed railway will commence to the north of the Avenue 
Theatre at the southern end of Northumberland-avenue, and will 


terminate on the south side of James-street, near Paddington | 


Station. In connection with this railway it is proposed to con- 
struct a subway to the Great Western Railway Company’s Pad- 
dington Station, and another subway to Albert-terrace, Knights- 
bridge. The capital required for this scheme is £1,500,000, 


TuE United States Interstate Commerce Commission 
has just extended for two years the time in which railroads must 
comply with the provisions of the law of 1893, with regard to 
safety appliances. Except for this extension, every railroad in the 
country using a locomotive without an air brake or a car without 
an automatic coupler after January Ist next would have been liable 
tou a penalty of 100 dollars for each offence. The railroads have 
had nearly five years in which to equip their rolling stock with 
modern safety appliances, Some of them have already fully 
equipped both their passenger and freight cars and engines, Many 
more have equipped most of their passenger cars ‘and enj gines, 


while others have made little or no effort to comply with the 


law, 


\ Bri to incorporate the Bide ford and Clovelly Rail- 


way Company has been deposited at the Private Bill-office. Under | 


this Bill the proposed company seeks power to construct a railway 
ten miles three furlongs in length, commencing in the paris sh of 
{bbotsham by a junction with the authorised Bideford, Westward 
Ho, and Appledore Railway, and terminating at Clovelly. The 
railway may, if the directors so resolve, be constructed and worked 
a ws railway on a gauge of 3ft., 
th uge to the usual width of 4ft. 84in. with the previous 
approvi a“ of the Board of Trade. The capital proposed to be raised 
for the construction of this line is £50,000, with power to borrow a 
further sum of £16,666, 





period power is sought to pay Interest out of capital. 


LLikzuT-COLONEL ADDISON'S + on the accident which 
occurred at Penistone Station on the Great Central Railway on 
the 10th October last has just come to hand. As the particulars of 
the collision will not be fresh in the minds of our readers, it may 
he well to remind them that on the arrival of the 5 p.m. express 
from London the engine and four vehicles were detached and 
moved ahead on the down main line to allow of a through carriage 

r Bradford, +74 Huddersfield, being transferred to the Lancashire 
ind Yorkshire Company’s down platform. The through coach was, 
by a misunderstanding, uncoupled too soon, and it ran back on a 
falling gradient about 200 yards, where it came into collision with 
ngine No, 10, belonging to the Lancashire and Yorkshire Com- 
pany, Which was approaching to take it away. The responsibility 
for the mishap clearly rests with the porter who uncoupled the 
coach, but Lieut-Colonel Addison does not consider that any 
deliberate want of care was shown, or, therefore, that his fault was 
ivery grave one. The accident should, however, be a warning to all 
concerned of the danger of deviating in the slightest degree from 
the authorised mode of working. He adds that when the 
untomatic vacuum brake apparatus on the carriage was examined 
after the accident a leakage was found in the diaphragm, and if 
the vacuum in the cylinder had not leaked off very rapidly the 
porter’s action would probably have not led to any bad results. 
(t the same time it is a well understood rule that the automatic brake 





must not be alone relied on to hold a detached vehicle on a falling | 


gradient during shunting operations. 


A DISASTROUS railway accident, resulting at the time of 
writing in one death and numerous seag na injuries, occurred on 
Monday morning at Dunbar Station on the North British Railway. 
The Scotch Express, which left King’s Cross on Sunday night at 


half-past 11, came into collision with the rear part of a goods train | 


which was in the process of shunting. The train was a pretty 
heavy one from King’s Cre and had left London in a fog. 
Between there and Berwick it was running about twenty-five 
minutes late. 
North British engines were coupled to the train. Most of the 
passengers were asleep when, near Dunbar, they were rudely 








awakened by a fearful crash, which told them only too plainly that | 


some terrible accident had taken place. It appears that some 
time before a goods train had been deatint in order to get out of 
the way of the passenger train, and that one of the wagons left the 
rails, The goods train was then stretched along the line, and it 
was while standing in that position that the express came on 
full speed and crashed through the third wagon. After the 


impact the train ran about twenty or thirty yards and then came to | 


a violent stop. The leading engine was overturned, the bogie 
going one way and the body of the engine the other. Next to the 
second engine was the guard’s van, in which the conductor—Barry 

of the east train was travelling. After that came the Aberdeen 
composite carriage with the usual luggage compartment and two 
first and several third compartments. Next to the Aberdeen 
coach was a heavy corridor bogie carriage, and it was in these two 
carriages that the passengers suffered most severely. 
corridor was a sleeping car, followed by another carriage, in which 
altogether there were only about eight or nine passengers, who 
escaped with a severe shaking. 


News was received at the head office of the Amalga- 
mated Society of Railway Servants at Clerkenwell on Wednesday 
afternoon, that Mr. Edward Harford, the well-known trade union 
leader, had died at sea on his return voyage from America. Until 
October last, Mr. Harford was the chief official of the Amalgamated 
Society, having fifteen years ago succeeded Mr. Evans in the 
general secretaryship. While occupying that office he was elected 
at the last Trade Union Congress as one of the British representa- 
tives at the American Labour Federation recently held in Nash- 
He left England apparently in his usual health 
some weeks ago, although in the early part of last year he suffered 
from pneumonia and a complication of other disorders, and it was 
from pneumonia that he died on board the American Line steamer, St. 
Paul, which was bringing him back to England. No news concerning 
him was received until the arrival of the St. Paul at Southampton, 
on Wednesday, says the Times, when a brief telegram was dis- 
patched to Mrs. Harford informing her of her husband’s death. 
Mr. Harford, who was fifty-seven years of age, was the son of a 
Tiverton police inspector, He served his apprenticeship to a con- 
fectioner, but joined the county constabulary on the establishment 
of the force, and served for several years as constable on the estate 
of the Marquis of Lansdowne. He subsequently entered the 
service of the Manchester, Sheffield, and Lincolnshire Railway 
Company—now the Great Central—as signalman, eventually 
becoming successively guard and inspector. Just after the forma- 
tion of the A.S.R.S. he was appointed a district secretary. Sub- 
sequently he came to London to act as organising secretary under 
Mr. F’. W. Evans, whom he succeeded in 1883, Altogether he was 
an officer of the society for twenty-five years, and the cireum- 
stances connected with his resignation will be still fresh in the 
public mind. He was a governor of the Imperial Institute and a 
member of the Parliamentary Committee of the Trade Union 
Congress, as well as a vice-president of the London Conciliation 
and Arbitration Board. 





but with power to increase | 


The period sought for the completion of | 
he line is five years from the passing of the Act, and during this | 


At Berwick the usual change was made, and two | 


Behind the | 


centage of unemployed trade unionists—apart from those directly 
on strike—being 13:2 per cent., as against $*2 for the corresponding 
month last year. 





AccorDING to the Board of Trade report upon the 
state of the skilled labour market, in the 113 trade unions making 
returns, with an aggregate membership of 465,630, 22,281—or 
179 per cent.—were reported as unemployed at the end of 
November, compared with 4°70 per cent. at the end of October, 
and with 3-0 per cent. in the 111 unions, with a membership of 
441,259, from which returns were received for November, 1896, 
These figures do not include the persons directly on strike or locked 
out. 


Tuer weekly return of births and deaths in London and 
in 32 other great towns, issued by authority of the Registrar- 
General, states that the deaths registered last week in 33 great 
towns of England and Wales corresponded to an annual rate of 
24°9 per 1000 of their aggregate population, which is estimated at 
| 10,992,524 persons in a middle of the year 1897. Norwich has 
the highest average—37°4 per 1000-—and “Halifax 32°7, and Black- 
burn 30°6, stand second and thisd. In Birkenhead the death-rate 
| was only 14°1, and West Ham’s rate was 14°7. 


ACCORDING to a Home-office report by Mr. C. le Neve 
Foster on mines and quarries in the North Wales, &c., district for 
1896, the total number of persons employed in and about the mines 
in this district was 8931, of whom 4418 worked below ground 

1513 above ground, Compared with 1895 there was an incre: 
076 persons. The district includes Anglesey, Breconshire, 
Cardiganshire, Carnarvonshire, Denbighshire, Flintshire, Merioneth- 
shire, Montgomeryshire, Radnorshire, Kent, Surrey, Sussex, and 
| the Isle of Man. Merionethshire can lay claim to the credit for 
much of this improvement. 








By tempering steel containing 0°45 per cent. of carbon 
at a temperature of 1050 deg. Cent., a probably homogeneous body 
consisting of needles is obtained, says Mr. F. Osmond, which, 
when belonging to the same group or bundle run parallel to each 
other, while the groups often cross each other. All other condi- 
tions remaining equal, the needles of the martensite become 
smaller and less distinct the closer the eutectic alloy is approached ; 
the hardness increasing at the same time until the maximum is 
reached, Beyond this limit the mass is no more homogeneous. 
Steel containing 1°5 per cent. of carbon and hardened at a 
temperature of 1050 deg. Cent. separates in two bodies, 


RESEARCHES Of a somewhat lengthy description, which 
have been carried out at the Liverpool Research Laboratory, 
| involve ;the use of calcium carbide as a metallurgical reducing 
agent. In the frst instance, an excess of litharge was heated to 


redness in contact with the carbide, in a clay crucible, the reaction 


being accompanied by vivid incandescence, resulting i in the forma- 
tion of metallic lead and calcium oxide CaO. A further portion 
was now selected, in which the proportion of carbide exceeded that 
of the litharge ; this was further subdivided into various smaller 
portions, each portion being exposed to various temperatures, 

resulting in a regulus of calcium and lead of various percentage, 
together with the expulsion of CO?, The alloys thus formed, says 
Acetylene Gas Lighting, are all more or less brittle, and, toa certain 
extent, sonorous when struck, their melting point ranking below 
that of pure lead, and are slowly but completely decomposed in 
contact with aqueous vapour, the reaction being much less ener- 
| getic than that afforded by alloys of lead with the alkaline metals. 
Stannic oxide, cupric oxide, and also ferric oxide, at correspond- 
ing higher temperatures, were readily reduced, yielding results of 
no practical value, in the case of the cupric alloys those samples 
containing under 1 per cent. of calcium being rendered cold-short, 
and breaking under very small strain ; while, on the other hand, 
iron containing calcium approaches in appearance that of ferro- 
manganese, being even more brittle, and very oxidisable, in con- 


| tact with water, 


Mr. R. F. Arnorr writes to us, says Nature, from 
Sélingor, Straits Settlements, with reference to a note on the 
alleged conversion of Mexican silver dollars into gold, by Dr. 
Stephen H. Emmens (September 9th, 1897, page 451). He has 
assayed four Mexican dollars in circulation at Sélangor, and found 
| gold in appreciable quantity, as follows : 


Number of 
assay. Marks. Gold. 
G. “a ee 





} 1 8 R.G.a 18741 0°06 per cent 
| $. uw cx cs SRO BES 0-09 
| 3 .. .. e. SR.G.a 1898 Die) te 
| 4 8 R.G.a 1895 M. MM. is es oe ee 


The dollars were taken at random from salts more than a 
hundred different issues, and no unusual treatment was employed 
| during assay. The results are worth putting on record, as they 
| suggest a possible origin of the gold in the ‘‘argentaurum ” manu- 
factured by Dr. Emmens. It is, however, well known that gold 
exists in Mexican dollars. Our attention has been called to the 
fact that in 1891 an examination of 11,846 such coins was made at 
the Roya) Mint (see report of the deputy-master of the Mint for 
| 1891, pages 110-113). The dollars from all the Mexican mints were 
| found to contain gold, the average a being 0°309 per 1000, 
| Those from Guadalajara (Nos, 1, 3, and 4 of Mr. Arnott) num- 
| bered 463, and contained an average of 0°964 of gold per 1000. In 
connection with the presence of gold in silver, Mr. Arnott points 
out that much of the silver received at the Indian mints some 
years ago was rich in gold, sycee containing an average of about 
0-9 per cent., and silver coins issued contained as much as 0°09 per 
cent. of gold. 


PARTICULARS respecting the testing by hydraulics of 
a cylindrical boiler to destruction were recently laid before the 
American Boiler Manufacturers’ Association. The boiler was 60in. 
diameter by 12ft. leng. The shell was gin. steel of 60,000 Ib. tensile 
strength ; the end plates were of fin. steel. There were fifty-six 
24in. tubes, and the front end plate was braced with five hin. by 
fin. flat stays, doubled. The boiler was made of two rings, 
designated A and B. The joint of Ring A was a butt joint with 
inside and outside straps. The joint of B was a triple rivet 
lap joint, with an inside strap extending 2}in, each side of the 
ends of lapped plates, and the cireular seams were single riveted. 
The following were the results obtained : 


Test No. 1. 





Inche-. Inches, 
At 300 Ib. Ring B expanded 13 Ring A 28 
my) 22 ot 
At 750 Ib. + o” 33 5 
Test No, 2. 
At 625lb Ring Bexpanded ,.. .. 33 .. .. Ring A 53 
Test No. 3. 
At 350 lb. Ring Bexpanded .. .. 4,4 .. .. Ring A 5} 
At400lb. ,, ,, 6 ch SO ee, Oe os 
‘At 625lb. ., ,, 4g; . _ 


The total expansion for Cees tests were: ii Ring B sie; ; for 
Ring A, 54in. Six days elapsed between tests 1 and 2, and one 
day between tests 2 and 3. At 900 Ib. pressure the holler ruptured 
on the side, horizontally in the second ring abont 18in. above the 
riveted joint, in the whole plate, the rupture being about a foot 
long. 








Trade report | 


MISCELLANEA. 


TuE first keel plate of the third-class cruiser Pandora 
was laid at Portsmouth on Monday. 


Tue next term of the Working Men's College, 46, Great 
| Ormond-street, Bloomsbury, begins on the 8th inst. 


Accorp1NG to the Constantinople correspondent of the 
Times, an Imperial Iradé instructs the Turkish Admiralty to obtain 
from the representative of Messrs. Armstrong and Co, in Con- 
stantinople estimates, drawings, and a specification for a first-class 
armoured cruiser. 


Aw Electrical and General Trades’ Exhibition is to be 
| held this year at Bingley Hall, Birmingham, under distinguished 
| patronage. The exhibition will be opened on March 19th and close 
| on April 30th ; the last day for receiving entries will be January 
| 3lst next. Mr. George Stanley, of 80, Coleman-street, London, is the 
| manager, 


Tue Admiralty have announced their intention of 
selecting thirty-two engineer students for Keyham College on July 
lst next, this number being made up as follows :—Twenty-four— 
including two students to be selected later as students of naval 
construction—by open competition, five nominated service candi- 
dates, and three nominated colonial candidates. 





Sr Witi1am ArmstronG and Company have contracted 
for the construction of another large ice-breaker for Russia, with 
| engines of 10,000-horse power, on the plan proposed by Admiral 
| Makaroff, for keeping open the Gulf of Finland at Kronstadt and 
the sea route to the river mouths of Northern Siberia, says the 
Times correspondent at St. Petersburg. Admiral Makaroff him- 
self is now in England on a visit to Messrs. Armstrong and 
Company. 


Our contemporary, Indian Engineering, is informed 
that a consulting engineer is one of the needs of India, a member 
of the profession who can undertake general business, such as the 
testing of structures, machinery, and plant, both as to safety and 
as to working and commercial efficiency ; the investigation of 
obscure causes of failure or unsatisfactory action ; and the testing 
of all the mechanical qualities of materials. The design of labour- 
saving arrangements ; problems of maximum economy in the use 
of materials, and in total costs ; special detail difficulties of design, 
whether geometrical, ‘static, or dynamic, and all mathematical 
work regarding machinery and structures. 


A RE-RATING of warships, by displacement instead of 
by armament, is proposed by Mr. Long, Secretary of the United 
States Navy. The present law is out of date and divides naval 
vessels into four classes, rated by the number of gunscarried. The 
new law which Congress will be asked to pass will place all war- 
ships of 5000 tons or more displacement in the first class ; all of 
3000 to 5000 will be second class ; all of 1000 to 3000 will be in the 
third class, and all under 1000 tons will be fourth rate, except 
torpedo boats and torpedo boat destroyers and submarine vessels. 
These latter will form a special class. Under this classification we 
would have 17 first rates, 16 second rates, 39 third rates, and 18 
| fourth rates, including in the last navy tugs. 


WE have received from the Power Publishing Company, 
New York, a copy of the International Edition of Porer, Amongst 
its most interesting features is an illustrated description of the 
ag 3 power station of the Metropolitan Traction Company, of 
New York, which it is said will be the largest steam plant in the 
world, comprising seventy thousand horse-power of vertical com- 
pound engines direct connected to dynamos. The boilers are 
arranged in three tiers, with a coal storage bin of 9000 tons 
capacity at the top of the boiler house. Coal and ash conveying 
machinery and all the modern appliances are comprised in the 
design. ‘‘How to Make a Boiler Test” is a reproduction 
occupying seven pages of the new code proposed by the committee 
of the American Society of Mechanical Engineers. Explicit direc- 
tions for conducting a test are given, with appendices by Messrs, 
Hoadley, Porter, Emery, Kent, and Barrus, the leading American 
authorities upon the subject. 


AN important change in the administration of the local 
government of the City of London will come into force on the 10th 
inst., when the Commission of Sewers, which was chosen by the 
Corporation under the City of London Sewers Act, 1848, will cease 
to exist. The special committee is about to issue a report bearing 

| upon the change. It will recommend that in the place of the 
moribund body there shall be created by the Corporation a public 
health department, which will transact the duties that have been 
| faithfully discharge 2d by the Commission of Sewers. This impor- 
tant transfer will invest the Corporation with vital powers it never 
before possessed. Probably, says the 7émes, the new department 
| will consist of four committees, and the whole of the legal work 
will be conducted by the City solicitor and the comptroller. It 
| will be suggested also that after January next the Court of Common 
| Council shall sit weekly instead of fortnightly. While the Corpora- 
tion will henceforth be municipally stronger, an immense amount 
of additional work will be thrown upon its broad shoulders, 


A METHOD of preserving boilers not in use has been 
prescribed for the French navy. According to this the boilers are 
completely filled with fresh water, and in the case of large boilers 
with large tubes there is added to the water a certain amount of 
milk of lime or a solution of soda ; in the case of tubular boilers 
with small tubes milk of lime or soda is added, the solution, how- 
ever, not being so strong as for the larger tubes, in order to avoid 
any danger of contracting the effective area by deposit from the 
solution. The strength of the solution is to be just sufficient to 
neutralise any acidity of the water. Care is enjoined to be taken 
to preserve the outside of the steel or iron tubes in those boilers 
which are not to be used for long periods; such are for this purpose 
painted with red lead or coal tar as far as it is possible to reach, 
while for those portions which are inaccessible a protective coating 
is obtained by burning under the tubes a certain amvunt of tar or 
coal tar, the smoke of these forming a coating of soot, which pre- 
vents the air from reaching the surface of the tubes. Besides this 
treatment the boiler casing is closed and kept air-tight, after some 
quicklime has been placed inside. Periodical inspections of these 
boilers are made to ensure the complete filling of the tubes 


Tuer authority of Admiral Colomb has been invoked 
by the opponents of the German Navy Bill in favour of torpedo 
boat destroyers as against battleships, says the Berlin correspondent 
of the Tines. The Government organs assert that Admiral 
Colomb’s views are shared by no naval authority of the first rank 
in England, and that, moreover, the opinion of English experts is 
divided on the question whether the chief task of the destroyers 
is to destroy torpedo boats by quick-firing guns or to attack battle- 
ships and cruisers with torpedoes. The torpedo boat destroyer is 
described as merely ‘‘ the torpedo boat of the Atlantic.” Germany 
has been in possession of this type of vessel, which is here desig- 
nated a torpedo division boat, since 1884— that is, ten years longer 
than England. Besides the divisional boats, the German navy 
has a number of torpedo boats of the ‘S” class fitted for service 
on the high seas. These boats, it is asserted, would be quite equal 
to the English destroyers in warfare against battleships in the 

Baltic and the North Sea. It is true that a destroyer has been 
ordered in England, but the sole object has been ‘to ascertain 
what its value really is, and especially to see whether its speed is 








as great as is alleged—a point with regard to which we entertain 
justifiable doubts—torpedo boat destroyers which can maintain 
when in action a speed of 30 knots do not exist. Twenty-six knot 

may be taken as the extreme speed.” 
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TO CORRESPONDENTS. 


order to avoid trouble and confusion we find it necessary to inform 


— 


FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA. GEROLD AND Co.,, Vienna, *.* In , é ) 
NA.—KELLY AND WALSH, LTD., Shanghai and Hong Kong. cor responde nts that letters of inquiry addressed to the public, and intended 
CHI i CHE R le la Banque, Paria Jor insertion in this column, must in all cases be accompanied by a large 
FRANC E.—Bovveav anc EVILEES, sf ihe stars. se alah envelope legibly directed by the writer to himself, and stamped, in order 


Berlin. 


that answers received by us may be for warded to theiy destination. No 


GERMANY. ry = AND Co., 5, Unter den Linden, 
taken of communications which do not comply with these 


4. TWEITMEYER, Leipaie. 
A. J. COMBRIDGE AND Co., 


notice caa bi 


Eaplanade-voad, and Railway Book- enatructiona, 





YDIA. r =e os 
IN stalls, Bombay. *.* All lettera intended jor insertion in THE ENGINEER, 07 Containing 
: Saget C 207, Corso, Ri queations, should le accompanied by the name and address of the writer, 
ITALY.—LOROCHEB AND WO. 7; CON80; OMe, not necessarily for publication, but as a proof of good faith, No notice 
Bocca FEREs, Trin. whatever can be taken of anonymous communicationa, 
JAPAN.—KeEtiy anp Watsu, Lrp., Yokohama, .* We cannot wnadertake to vetura dvawinga ov manuseripls; we iust, 
Z. P. Maruya AnD Co., 14, Nikonbashi Tori Sanchome, Tokyo. therefore, request correspondents to keep copica, 
RUSSIA.—C. RIckER, 14, Necsky Prospect, St. Petersburg. REPLIES. 
s. AFRICA.—GorDON AND Gotcn, Loag-street, Capetown. 
R. A. THompson anv Co., 33, Loop-stivet, Capctown, F. W. 8S. (Newcastle).—The address is given in the article to which you 
C. Juta & Co., Capetown, Port Elizabeth, d& Johannesburg. refer. It is 13, Farringdon-avenue, London. 
AUSTRALIA.—GoRDON AND GoTCH, Quecn-street, Melbourne; George- | G. C. B.—The treatise by Mr. Bryan Donkin, last edition, is probably 
stiv t, Sydney; Quecn-atrect, Brisbane. | the best. See also the series of articles by Mr. Roots in the last 


R oe of THE ENGINEER. 


THOMPSON AND Co., 180, Pitt-atrect, 
Little Collins-styeet, Melbourn 7, King 
street, Adcdlaide; Edward-street, Brisbane, 

TURNER AND HENDERSON, Hunt-atreet, 
NEW ZEALAND.—Upton anp Co,, Auckland. 
Crata, J. W., Napier. 
MonTREAL News Co., 386 and 388, St, James-stir 
Toronto News Co., 42, Yoage-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 & 

Duane-street, New York 
ScgscrRipTion News Co., 

STRAITS SETTLEMENTS.—KELLy anv Waxsu, Lrp., Singapore. 


Sydney ; 


Williaue- 


362, 
‘ef 
oe It is possible you aS obtain it by writing to the Secretary of 
the Midland Railway Co. . Pancras. 

Roor.—Stoney on ane Cargill on “ Bridges and Roof Trusses.’. 
These are standard books, and will probably suit your purpose for the 
present. You can obtain both from Messrs. Spon, Charing Cross. 

| R. J. U. (Liverpool).—At present we are only aware of two actions that 

} are pending; whether in either of them the question as to the value of 

the patents will be raised or not, cannot be determined until they 
=— come on for trial. 

A. J. (Milford).—On what sort of engineering is the book you want— 
aciecmaal civil, a » gas, sanitary, &e. &e.? For good general 
information use D. K. Clark's “Manual of Rules, Tables, &c.” For 


Sydney. 





CANADA. t, Montreal. 
85, 


Chicago. 











CEYLON,.—WWaYArRTNA AND Co., Colombo, general mechanical pnt cr ol see Lineham’s text- book on that sub- 
ject, published by Chapman and Hall. 

— J. E. D. (Rendham).—See “‘ Plating and Boiler Making,” by ‘‘A Foreman 

Patternmaker —Crosby Lockwood ; or, if you want a more elaborate 

SUBSCRIPTIONS. | book, Thurston's ‘‘ Manual of Steam Boilers ""—Wiley and Sons. For 

- . = ‘ ; ; : the distillers you will have to hunt through journals and the proceed- 
Tue EnNcrngeer can be had, by order, from any newsagent in town or seach sear pate ~ ical gilpesiargs S wrorere 
country, at the various railws ay stations; or it can, if preferred, be | ings of the Mechanical Engineers’ and other societies. 


Southsea).—{1) The average pressure in the 


8. (Nelson-road, 
As the 


supplied direct from the office on the following terms (paid in| ©. L. 
| ylinders is the measure of the tractive effort at the rails. 








ivance) : 
* Half ae (including double number) .- £0 14s. 6d. average pressure decreases as speed accelerates, as proved by indicator 
Yearly (including two double numbers) > £1 98. Od. diagrams, it is clear that the resistance must also fall off. (2) It is 


wi ss | quite impossible to give you a general answer worth much, everything 
If credit occur, an extra charge of two shillings and sixpence perannum | depending on the tractive effort which the engine can put forth. 
will be made. THe ENGINEER is registered for transmission abroad, Roughly speaking, an engine with wheels over 7ft. in diameter will 
A complete set of THz ENGINEER can be had on application. | =e up to sixty miles an hour in less than four miles with a 200-ton 
In consequence of the reduction of postage on newspapers to one uniform | er ees oe Poe em ee 
rate for any destination outside the United Kingdom, Foreign Sub- IGNorant.—The indicated horse-power of an engine is calculated on the 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive THE ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the | 


But the same end is reached if we take 550 lb. lifted 1ft. in a second, 
which was Rankine’s method, or 1,980,000 Ib. raised 1ft. high in an 
hour. You are confusing, we think, the rate at which work is done 
with the total work, which has nothing to do with indicated horse- 








Publisher, | power. The phrase to which you take exception means that an engine 
THIN Paper Copres— } uses 20 Ib. of steam to do an amount of work equal to lifting 
Half-yearly £0 18s. Od. | 1,980,000 lb. 1ft. high in sixty minutes. 

Yearly . . . +» +, £1 16s, Od. R. M. M. (Chad Kirk).—(1) It is very difficult to say what amount of 
Tuck Paper Copies— a! | compression would give you certain ignition. We suppose you are | 

Half-yearly .. .. £1 0s. 3d. aware that you can get ignition without any rise of temperature due 

Yearly £2 0s, 6d. | to compression, simply because the cylinder is so highly heated by the 

(The difference to cover extra postage. ) | explosion of the charge. However, in a general way it may be taken 


that you “ew explode a properly mixed charge by compressing it 
fourfold. (2) We really cannot undertake to say what is and is not 
patented about oil engines. According to some authorities, everything 
that is worth having is patented. See our reply to R. J. U. 


INQUIRIES. 


( ‘OTTON BEL TS. 
Sir,—Can any of your readers give me the 
machinery for the manufacture of cotton belts ? 
January 4th. - 
ERRATUM 
Decsmine 3ist, page 641, middle 
‘eylinder 44," read “ cylinder , 3. 


ADVERTISEMENTS. | 


4a The charge for advertisements of four lines and under is three | 
shillings, for every two lines afterwards one shilling and sixpence; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. perinch. | 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case, All except weekly advertisements are taken 
subject to this condition, } 

Prices for Displayed Advertisements in 
positions will be sent on application. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in c e of - - 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 


names of makers of 


MANCHESTER. 





“ ordinary” and ‘ special ” ; ’ 
In our issue column, line 29 from 


the bottom, for ‘ 











MEETINGS NEXT WEEK. 
ROnTGEN Socrety.—Tuesday, January llth, at 11, 
Cavendish-square. Paper, ‘‘ Practical Work with X-rays,” 
F.C.8. 


Chandos-street, 
by Mr. W. 
Webster, 


Letters TNE oe eee “ eo — _ ag | Di stb ef the | Tye Sour STAFFORDSHIRE INSTITUTE OF IRON AND STEEL Works’ 
iy dps! 3 icone ghy be bi . ° Tice: tn “2 ey nee ck ORAS Manacers.—Saturday, January 15th, at 7 p.m., at the Institute, Dudley. 
CCLERE: $0 OS, GT EOROR, ©) AC Re ee ee Fagor, ‘“The Application of Electricity to the Transmission of Power,” 

by Mr. H. W. Ravenshaw. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 


Tue INstTITUTION OF ELECTRICAL ENGINEERS.—Thursday, January 13th, 
at 8 p.m., at the Institution of Civil Engineers, 25, Great George-street, 
Westminster, 8.W. Presentation of Premiums and inaugural address of 
the President, Mr. Joseph W. Swan, F.R.S. 








PUBLISHER’S NOTICE. 





Popa | Tue Institution oF Civit ENGINEERS.—Tuesday, January 11th, at 

** If any subscriber abvoad should receive THE ENGINEER tx an | 8 p.m., Ordinary Meeting. Paper, ‘‘The Machinery used in the Manu- 
imperfect or mutilated condition, he will obliye by gicing prompt facture of Cordite,” by E. W. Anderson, Assoc. M. Inst. C.E.—Friday, 
information of the fuct to the Publisher, with the name of the January 14th, at 8 p.m., Students’ Meeting. Paper, ‘‘ Mechanical | 


. : Draught,” by R. Gordon Mackay, Stud. Inst. C.E. 
ChCONCERIENCE, 


Agent through whom the — is obtained. Such 
ied by obtaining the pepe’ direct from 
this 0; fice. | 


if suffered, can be renied 











ENGINEER. 


JANUARY 7, 1898. 


1897. 


THE past year has, on the whole, been fairly satisfac- 


THE 


** With this week's number is issued as a Supplement a Tiro-page 
Engraving of the Portuguese Cruiser Adamastor, Eee ry copy as 
issued by the Publisher includes a copy of this Supplement, and 
subscribers are requested to notiry the Jact should they not receive | 
it, Price 6d. 
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Taw: Pages as a ae ” lata ; factured goods of this country. Almost the only 
> PORTUGU SE CRUISER DAMASTOR. ustrated.) . o° P a ‘ ae, shasce y, a ‘a . Tl 
GOVERNMENT ¢. PRIVATE MANUFACTURE OF ARMOUR PLATE He 4 | Taw material which we now export = coal, and | 
Motor Vans FoR Roap SCAVENGING .. .. . 4|that we have sold in enormous quantities. The| 
Ladle sere enevondl degen (Mustrated.) -- -: 3) year 1897 will long be remembered for the import- | 
+h. “UNGINEE NU ID Oi .. ee a es oe ee ee . * u bs . 
LITERATURE .. ‘* §/ ance and persistence of the struggle for the upper 
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Rariwie MeLeiaed Meas Ai aca a 11 | the Amalgamated Society of Engineers and the Federa- | 
1837. 13 tion of E mploy ers, with all the details of which our readers 
Civil Engineering 13 are no doubt only too familiar, The latest phase of the | 
Mechanical Engineering. . 15} 4. ° . 1.4: 
Wax Hatevial 7 | dispute is represented by the so-called National Confer- | 
Hi er oe Waterways 18 | ence of Trades Unions, held on Saturday in the Memorial | 
wnitary Engineering 9 3 Varrs oty, ic aa . 3} . 
Water Supply 4 99 | Hall, I arringdon-street. It is not easy for an outsider 
Gas .. 20 | to arrive at the “‘inwardness”” of such a meeting, or to 
, Chemistry Ce es 2! understand its policy. It appears that the net result of | 
LETTERS FROM THE PRoviNcks—The Iron, Coal, and General Trades of | the Conference was an appeal or order to all trades unions | 
Birmingham, Wolverhampton, and other Districts - Lancashire represented by 198 delegates, speaking, it was under- 
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stood, for 1,500,000 men, to pay a levy of threepence per | 
week per man for the benefit of the Amalgamated Society | 
of Engineers and the allied trades. But considerable | 
difficulty was experienced in getting through the agenda | 
without a fight; and something like a grave censure of | 
the Parliamentary Committee was avoided with difficulty. | 
It was stated that the levy, if paid, about which doubts | 
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'. (Scarborough).—We do not possess the information for which you | 


basis of 33,000 1b. raised 1ft. in one minute, representing a horse-power. | 


tory as regards the production and sale of the manu- | 


| is reported that Government has some intention of con- 






























































































































































were freely expressed, would produce over £12,000 a 
week, and with this sum Mr. Barnes announced that he 
could go on fighting for months. What he hopes to gain 
by this policy is not quite clear. It is somewhat amusing 
to find that the Conference had so little confidence in the 
executive of the Amalgamated Engineers that the dele- 
gates refused to entrust them with the distribution of the 
anticipated subsidy. That work is to be done by the 
discredited Parliamentary Committee. 

It is curious to note that, in spite of the strike and 

lock-out, there appears to be little disturbance in im- 
| portant branches of trade. Thus, for instance, iron 
keeps its price, and is, indeed, rising; and most of the 
steel works are extremely busy. In order to discover 
the effects of the contest we have to search ; they are by 
no means to be seen at a glance. The influence of the war 
is very unequally felt. Large districts seem to be entirely 
| unaffected, while in others, and notably our North Sea 
ports, the evil that it has wrought is visible at every 
jturn. The truth is, however, that the number of skilled 
hands now out of work is comparatively small, and the 
'masters are daily getting more and more men. It is 
reported that the Free Labour Association has supplied 
not less than 24,000 men already. The eyes of the 
masters are being opened to the fact that it is possible to 
‘do without Amalgamated Engineers to an extent which 
nothing but experience would have enabled them to 
realise. It is pleasant to add that, notwithstanding the 
numerous orders which the country has lost, there is 
plenty of work to be done; and in spite of all that has 
been written about foreign competition, the fact remains 
undisputed that now in the opening days of the new 
| year Great Britain still enjoys a splendid reputation 
for the excellence of her productions. The best of every- 
thing is still made in this country; and those who want 
the best—and they are multitudinous—must come to us 
for the satisfaction of their wishes. How long this con- 
dition may last it is not for us to say. We may rest 
content that it exists now, and is likely to exist for some 
time to come. 


CIVIL ENGINEERING. 


Were we obliged to accept the present list of Private 
Bills, Provisional Orders, and Applications to the Light 
Railway Commissioners, as the sole criterion for prospec- 
tive professional employment for the coming year, it 
must be admitted that the outlook would not be very 
bright. Fortunately there are sources of employ- 
ment to which the engineer may direct his attention 
which do not require the sanction of the Legislature nor 
depend upon the fiat of Government authorities. Some 
of these, although comparatively few in number, are to 
be found at home, but the majority must be sought for, 
and with care and diligence, in foreign lands and in our 
own distant possessions. It is again our province, in 
| the interests of our readers, to lay before them as 
/accurate a statement as lies in our power, of the 
engineering works, in the immediate past, the pre- 
sent, and the future, which distinguish different coun- 
tries, districts, and localities. It must be admitted, 
| however regretfully, for there is no use in endeavouring 

foolishly to blink the fact, that notwithstanding the intro- 
duction during recent years of engineering works, 
extensive both in quantity and quality, into portions of 
the world hitherto foreign to them, the demand for the 
services of the English engineer abroad has not kept 
pace with the progress of the enterprises and under- 
takings there peculiarly in his line. If we take the 
people, for instance, who have certainly gone ahead more 
than any other in the Far East—the Japanese—we find 
that, with the exception of a very few, the European, 
including ourselves, is no longer wanted there. Educated 
| and trained on our own soil, the Jap has learned all he 
needs, and leaves us carrying with him the knowledge of the 
West to the land of the rising sun. But China and Africa 
offer respectively, without exaggeration, an enormous field 
for the services of the European engineer, because the 
natives themselves are powerless to accomplish anything. 
All we have to do is to keep ourselves thoroughly well 
|abreast with the times, and with the men of other 
| European nations, bearing in mind that a certain and a 
| very fair portion of the work must be reserved for us by 
| virtue of its position on British territory. 

| The purpose for which the Light Railways Act was 
| passed last year is so well known that it would be need- 
| 


less to explain it. It has been authoritatively stated, 
| early in December last, that since the passing of the Act 
| the total applications for England, Scotland, and Wales 
amounted to eighty-six. Of this total, fifty-eight were 
allotted to England, with a length of 595 miles, and a 
| share capital of £3,450,000, making the cost per mile 
some £5700. Scotland comes next in order with seven- 
teen applications, 165 miles, and £878,000 to construct 
the lines with, at a rate of £5320 per mile. Little Wales 
applied for eleven railways, covering a distance of 
112 miles, and asked for a capital of £531,000, thus bring- 
ing the cost per mile to £4740. The average rate per 
mile will thus not exceed £5250, which is not an extrava- 
gant sum. Whether the expenditure will be kept within 
this limit is another matter. It might appear from this 
statement that Ireland has been left out in the cold, but it 


structing a couple of light railways in the north-western 
part of the island. As they connect up with the 
Letterkenny line, they may be regarded more in 
the sense of extensions than of independent undertak- 
There are also some lines constructed in Ireland 


ings. 
which figure as light railways, though really belong- 
ing to the category already mentioned. That the 


Light Railway Commissioners have, and when they con- 
sider it advisable exercise their veto upon applications 
included within their jurisdiction, is apparent from their 
decision respecting a case that was submitted to them 
early in the past year. A syndicate was formed in 
Birmingham to construct a line from Llandudno to 
Colwyn Bay. The application was rejected on the 
grounds that due consideration had not been given to the 
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general features of the proposed scheme, and ¢hat the 
interests of public and private parties had not been so 
carefully taken into account as they should have been. 


At present we have in this country not a single decent 
. te) | 


light railway de facto, with the exception of the Lynton 
and Barnstaple, built with a 2ft. gauge, from which we 


ean know exactly what a light railway really costs. | 


The meaning of the title has yet to be settled. The 
gauge is no criterion, because we have lines pro- 


posed with a width between the rails from 1ft. 1lin.—the 


gauge of the Festiniog quarry line—to that of the | 


standard gauge, as it was always termed before the 


abolition of the broad gauge, which is a feature of the | 
past in the history of the “tracks” of English railways. | 
The motive power also fails to afford any adequate defini- | 


tion of what constitutes a light railway, since electricity, 
steam, and in one instance hydraulic power, have been 
named as the propelling or hauling force. Against our 


almost total absence of mileage, Germany and Belgium | 


possess in light railways in working order, under con- 
struction and conceded, over two thousand miles each. If 
all the lines projected and sanctioned, both at home and 
abroad, were commenced to be laid out, and ultimately 
constructed, there would be some demand at least for the 
services of those experienced in and accustomed to that 
description of professional work. 

The transition from light railways to tramways, or vice 
versa, is, like the descent to Avernus, easy, since from what 
has been already stated, the line of demarcation between 
them, is very indistinctly and ambiguously marked. It 
is satisfactory to be able to record in connection with our 
present subject, that not only have contracts for the con- 
struction and plant of electric tramways at home been 
accorded to English contractors, but important similar 
contracts abroad have been recently placed far more 
frequently in their hands. This is a step in the right 
direction, and very gratifying and acceptable to announce. 
Exampies may be cited in the neighbourhood of Barcelona 
and Madrid in Spain. The whole réseau which has a 
total length of forty miles, will be worked on the over- 
head trolley system, and is estimated to cost a million ster- 
ling, has been conceded to our countrymen. Among 


the fifteen Private Bills for the coming session affecting | 


the construction of tramways, the most important of them 
are those situated in or adjacent to the metropolis. Two 


are promoted by the London County Council, one of which | 


is to commence in the Westminster Bridge-road by a 
junction with the present termination of the London 
Tramways Company, Limited, on the Surrey side of the 
Thames, across the river over Westminster Bridge, and 
proceed vid the Victoria Embankment to its terminus in 
the vicinity of Bridewell. It may be remembered that a 
Bill for a tramway along this route was thrown out, on a 
previous attempt to pass it through Parliament, on the 
somewhat debateable ground that it would interfere with 
the presumed sanctity of St. Stephens. If successful the 
new Act will mark a distinct era in tramway traffic, since 
it will be the first time a tramcar has been allowed to 
cross a bridge over the Thames. On the Surrey side, 
another short line will join up the new one with the South 
London Tramways’ network. The second Bill, promoted 
by the same authority, applies for powers to lay out lines 
in Clerkenwell, Islington, and Holborn. Among these, 
one will start by a junction in Clerkenwell-road with the 
North Metropolitan Tramway, pass through Roseberry- 
avenue and along St. John-street and High-street, to con- 
nect up with the existing tram line opposite the “ Angel.” 
A second route will be opened up through Theobald’s- 
road, along Bloomsbury-square, and terminating in Bury- 
street; while a third line will form a communication 
between High-street, in Shoreditch, and the east corner of 
Bethnal Green-road. Several new tramways are also pro- 
posed in different parts of the counties of London, Middle- 
sex, and Surrey, notably at Kew, Richmond, Brentford, 
and Hounslow. The mode of haulage in these tramway 
schemes is limited to animal and electric, and clauses are 
introduced in the Bills to establish central stations for the 
generation of current at different localities along the 
routes. On the Continent a number of new tram lines 
have been proposed, and some of the works begun during 
the past year. Thus the “ Diatto”’ surface contact 
electric system is to be tried at Tours, where the 
“*Serpollet” principle has hitherto held sway. The 
tendency has been on the other side of the Channel to 
substitute electricity as the motive power for the other 
agents previously employed. For example, the directors 
of the tramway system of Hanover decided some time 
ago to adopt electric accumulators for their whole 
undertaking. On the other hand, the accumulators on 

the Nice-Cimiez route have been removed, and the over- 

head trolley substituted, as more suitable for the steep 
gradients obtaining in that district. Electric tramways 

have also been started at Monaco and in Rome, but the 

denizens of the Eternal City object to the trolley as the 

conductor and distributor of the motive force. A few 

weeks ago the last horse tramcar was taken off the roads 

of Buda-Pesth ; the whole of the lines, seventy miles in 

length, will be in future worked by electricity. 

Of extensions of existing railways, branches, loop lines, 

videnings and doublings, and short junction lines, there is 

a fair quantity, but very little if any undertakings of a 

more pretentious character, as, indeed, might be fore- | 
seen. A good piece of work has been accomplished by 

the Metropolitan Railway, which consists in the widening | 
of the line between Finchley-road and Wembley Park 

stations. Although the total length is small, along the 

route there are twenty-two bridges, a viaduct of thirty- 

two arches, a heavy retaining wall, and a bridge over the 

London and North-Western at West Hampstead. The 

increase in the number of lines in this locality will be 

to the common advantage of the travelling public and 

the company itself. It is also well known that the 

Metropolitan intends very shortly to remodel, that is, 

practically rebuild its stations at Bishopsgate-street and 
at King’s Cross upon lines very similar to those adopted | 
in the reconstruction of the terminal station at Moorgate- 


. . . . . ‘ | Y . . ° 
street. In widening the south side of its viaduct from | the shores of the Sea of Japan, and frozen for one half | the N type, and the bridge is swung on a central pivot by 


|mileage and international importance still 


Belvedere to Sutton-street, York-road, and from Southwark | of the year. 


— ~ ———— oo —a —. 


Instead, therefore, of continuing the Great 


to Waterloo Junction, the South-Eastern has progressed | Siberian to Kabarovka, which is connected by rail 


| ; : : 
|eoneurrently with .its underground neighbour. 


| system. 


pete with the connecting link in the central section of the 
East and West Coast Railway. 


of Neweastle, Portland, and Rutland. 


last, wherein they are described and illustrated. 


S. Pearson and Sons were the contractors who carried 
out the works, for a sum but very little short of a 


million. 


A small contribution was made last year towards new 
routes in the construction by the London and South- 
Western of a branch from its junction station at Sidmouth 
to Budleigh-Salterton on the southern part of the coast 
A saving in distance of eighteen miles 
between the two places will be accomplished by this short 
The contract was let to 
Mr. John Aird, who made the line for £65,000, in four 


of Devonshire. 
length of not quite seven miles. 


months under contract time. Even as a valley railway 


for it runs for nearly its whole course along the banks of 
the river Otter, and is therefore fairly free from difficulties 
of an engineering character—it could not have been con- 
structed for so small a sum but for the generosity of the 
The branch lies, with the ex- 
ception of some three-quarters of a mile, the whole way 
through the property of that gentleman, who acted with 
great liberality in the matter of the land required, as the 
Six years seem to 
be rather an extended time for constructing just double 
that number of miles of railway, but after all, finis coronat 
opus, and the thirteen miles or so of line on the Midland 
between Sheffield and Barnsley, considerably shortens the 
older route, and besides, obviates the change of carriages 
—always disagreeable to the weary traveller—at Cud- 
Not only will the inhabitants of some 
half dozen populous villages benefit by the new facilities 
large collieries, 
notably those of Hoyland, Rockingham, Wharncliffe, and 
Barrow, will thus be placed on a direct line of communica- 
tion from which they were previously more or less 


Honourable Mark Rolle. 


chief promoter of the undertaking. 


worth Junction. 


for traffie afforded them, but many 


isolated. 


Very considerable progress has been made with the 
Great Central Railway, and the works are being pushed 
forward with an energy, vigour, and determination which 
well for the speedy erection of the future 
terminus, and its inevitable accompaniment, the Grand 
It is, we think, still somewhat doubtful 
whether the end of 1898 will witness the arrival of the 
metropolis. 


promise 
Central Hotel. 
first through train into that part of the 


The Waterloo and City Railway is 
proaching its completion. Both the station 


rapidly ap- 


and subways are now completed, and all the false 
| work, as our American friends term all  seaffold- 
ing and temporary work, have been cleared away, 


so as to allow of the lining of the sides, walls, and 
soffits of the tunnels with the conventional glazed tiles 
It is here that the necessary subways have 
been commenced for establishing a communication for 
Waterloo and City and the 


and bricks. 


passengers between the 


Central London Railways. The whole of the work for a 


considerable part of the total length, commencing at the 
few 


Waterloo end, is in perfect order, and a very 
months more ought to see the line opened, an inaugura- 


whose tents are pitched along the numerous suburban 
branches of the London and South-Western Railway. 
Owing to certain local engineering difficulties 
Central London was obliged to renounce its originally 


proposed terminus at Liverpool-street and adopt another | 
This important metro- | 
politan undertaking is also well advanced, and over | 


site in the vicinity of the Bank. 


thirty tunnel piercing shields and several thousand men 
are engaged in the construction of the subterranean 
works. The completion of this enterprise may be looked 
for in the early part of 1899. At the close of last 
year the Glamorgan Railway was opened, connecting 
Barry and Bridgend, and intended to serve the district as 
a passenger, general goods, and mineral route. 


former having gradients of 1 in 1°5, 1 in 1°8, and 1 in 
2°9. The London and North-Western has a sharp little 


| bit of work before it, in the tunnelling through hard rock | 
under the Shap Summit, but the scheme has not yet | 
Very important works have | 


assumed any definite form. 
been in progress for some time at Crewe, which will in- 
volve an expenditure of nearly half-a-million sterling ; 
130 acres of land have been bought, on which sidings for 
1500 goods wagons will be placed, and three tunnels have 
to be made under the existing lines. When completed 
this station yard will be 24 miles long and about half-a- 
mile wide. 

Among railways abroad, the Great Siberian in point of 
holds the 
trans-Baikal section has been aban- 


record; but the 


doned, as already foreshadowed in our columns. It | 


had one advantage, and in a strategical point of view a 


very great one; that is, that it ran for its whole course | 


through Russian territory. Against this claim must be set 
the cost, which would be enormous, and the result achieved, 
which would be the entrance into a Russian port situated on 


The 
additional breadth given to the section between Ber- 
mondsey and the North Kent junction, as well as the 
short relief line from London Bridge to New Cross, will 
greatly ease the almost insupportable pressure which has 
for a long time existed on this portion of the company’s | 
Though not of any great extent in point of | 
absolute length—for it does not exceed some twenty 
miles—yet in point of importance there is no line opened 
for passenger traffic during the past year which can com- 


It joins Chesterfield to 
Warsop, includes a branch to Clown, and completes the 
route to the ** Dukeries,” where are situated the greit 
coalfields on the extensive landed estates of the Dukes 
The engineering 
works, including tunnels through hard rock, together with 
long and lofty viaducts, were of an exceptionally heavy 
character, as is in evidence in our columns of 12th March 
Messrs. 


tunnels 


tion which will confer an incalculable benefit upon those 


the | 


Both the | 
Devil’s Dyke’s almost vertical ascent at Brighton and | 
the Snowdon Mountain line are in full operation, the | 


with Vladivostock, a deviation starting probably negy 
Irkutsch, on the western side of Lake Baikal, will be 
made in a south-easterly direction, with Port Arthur as 
its objective, or more probably some more convenient 
port, as the other is very small for the duty demandeq 
of it. If it be true, as latest advices report, that the 
Russian Government has demanded of the Emperor 
of China that he should authorise the dismissal of all the 
Knglish engineers engaged on railways and other works jy 
his dominions, it would be to no purpose to trouble our 
readers with what is going on in the engineering line jy 
the Celestial Empire. As the statement as yet lacks con. 
firmation, and on the face of it appears of rather an ouéyé 
character, we may give a brief glance at the outlook jn 
the Flowery Land. The little Woosung Railway has been 
started again. By the violent destruction of this line 
some years ago, the Chinese showed that they deliberately 
rejected Western civilisation ; but perhaps they are wiser 
now. In addition to the lines in progress we recorded this 
time last year, forty miles of track commencing at Teint. 
Sin, have been laid in Manchuria, and further extensions 
are contemplated. It is stated that in August last, Cap- 
tain Rich, formerly chief engineer to the Wisconsin 
Central Railway, surveyed a line from Hankow to Pekin, 
and has returned to China as Director-General of Rail. 
ways. Itis evident that the want of money is seriously 
impeding the development of the Chinese railway system, 
The Japanese war indemnity is not yet paid off by a good 
bit. 

In India a good deal has been recently accomplished, 
and also what is more to the point, a great deal has been 
put in hand. <A line which runs for nearly a couple of 
hundred miles through the fertile valley of the Tapti has 
for some time been in the hands of the contractor. It 
may be observed here that a new branch has been sur- 
veyed of the Burma State Railway, seventy miles in 
length, and that in all probability there is room in that 
district for some of our engineers. The Burma-Siam- 
China Railway for some distance lies within the boundary 
of part of our Indian frontier territory. Additional lines 
are being constructed and others projected in the Madras 
Presidency, on the Eastern Bengal State Railway net- 
work, on the Great Indian Peninsular, the Bombay, 
Baroda, and Central India, and in the Bengal Nagpur 
jurisdiction. Altogether there are nearly four thousand 
miles of line under construction in India. In the mean- 
time its little southern offshoot has not been idle, and the 
rapid development and increase of traffic, owing to the 
deep root the tea industry has taken in the country, have 
induced the Government to undertake several new 
extensions. 

As in common with other European nations, and in 
some sense rivals, we are intimately concerned with the 
future of the Dark Continent, a brief glance may be taken 
at our railway projects in our freshly exploited districts. It 
appears on the best authority that about forty-seven miles 
of track along the Uganda line are now laid down, a further 
length of the same distance staked or pegged out, and 
the general trace or alignment reconnoitred and roughly 
marked up to a total length of four hundred miles. There 
are still nearly three hundred miles which are awaiting the 
surveyors and engineers. A very important ceremony 
in South Africa was the opening of the Buluwayo Rail- 
way, amid general rejoicing. Its extension to Zambesi 
is now a matter of reconnaisance and ultimate survey, 
Our operations in Asia Minor have not been particularly 
successful, as German influence has prevailed over ours 
at the Porte, but the condition into which the traftic 


arrangements of those portions of the Anatolian 
railways, which are under other management than 


has fallen, has culminated in a complete 
Cyprus is calling 


|our own, 
deadlock along the whole system. 
out for steam locomotion between Larnaka and Nico- 
sia, and were the Government seriously to study 
the wants of the island, in the matters of irrigation, 
water supply, and disposal of sewage, there might be a 
prospect of some remunerative employment there. Both 
in Sierre Leone, Lagos, and our other possessions on the 
shores of the Gold Coast, the authorities are actively 
engaged in surveys and projected railway, and other 
' useful and industrial works. 

With respect to bridge construction at home, there is 
nothing, or at least next to nothing, to chronicle. A few 
renewals, two or three substitutions, and here and there 
a new structure, are all that can be gathered together. 
| Useful, in fact indispensable as they are, they mark no 

advance, no improvement upon the old lines, except in 
one or two details, to which we shall draw attention. A 
new bridge over the Tawe at Clydach by the Midland and 
a plate girder substitution, weighing 130 tons, for an old 
one across the Lea by the Great Eastern, occurred early 
in the year. The steel truss bridge erected by the Great 
Northern to replace one of the numerous old timber 
structures—still to be seen on some of our great lines 

which crossed the river Don, deserves mention. It is a 
Whipple truss, which is only a modification of the 
Pratt type, in which for long spans the upper boom 
is usually curved or of a polygonal form. The chief 
difference between the Pratt and the Whipple is that 
the former has only one system of triangles, and the 
latter two. In the Pratt system the diagonals do not 
cross the verticals, in the Whipple they make one inter- 
section at the centre of the vertical members. The 
girders for the Don Bridge were 185ft. in span, and it 
should be mentioned that the foundations were got in by 
the aid of concrete and steel girders, very much after the 
principle adopted by our American friends in building 
| their ‘‘ sky-scrapers.”” A new swing bridge for both road 
and railway traffic was erected over the river Nene, near 
Spalding, by the Midland and Great Northern companies, 
who spent jointly £100,000 upon the structure. Its 
maximum span is 99ft., or practically the same as that 
| of the two arms of the well-known bridge over the Ouse 
The swing spans consist of trussed girders of 


| at Goole. 
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the aid of hydraulic machinery. When compared with 
other similar erections, the maximum span is comparatively 
«mall. For example, the swing bridge over the Raritan in 
Philadelphia, has a_ pair of openings of 216ft. each, 
and the Kansas City Bridge, the Hawarden Bridge 
over the river Dee in England, and that of Le Pollet at 
Dieppe in France, all surpass in span the bridge over the 
Nene. The largest, and, with one exception only, the 
heaviest swing bridge in the world, is that at Omaha in 
Nebraska, with a span ef 520ft. A bridge at Redheugh, 
situated at a short distance up stream, beyond the high- 
level structure crossing the Tyne between Newcastle and 
Gateshead, is at present in the hands of Messrs. Arrol 
and Co. It replaces an old structure, has the same site, 
though not built on the old piers, and two central spans 
of 248ft. and two side ones of 168ft. The trusses are a 
modification of the Petit system, in which, while there is 
no crossing of the vertical with the diagonal members of 
the web, they are both braced together by shorter ties 
and struts meeting about midway in their length. As a 
design, the whole bridge is unsightly—not to use a 
stronger term—to the last degree. The same firm has 
also been successful in securing from the Glasgow and 
South-Western Railway Company the contract for the 
bridge across the Clyde, which is to be substituted for the 
present one without stopping the traffic. This will be a 
troublesome job, as the ingress and egress of traffic of 
every description at St. Enoch’s Station are both heavy 
and continuous. 

Notwithstanding the stupendous stretch of the Forth 
Bridge, one naturally turns to America as the cradle and 
home of large span bridges. The premiated design for a 
bridge at Montreal, across the St. Lawrence, represents a 
cantilever structure of three spans one central and one at 
each shore end, with spans of 1250ft. and 600ft. respectively. 
A central girder, 350ft. in length, connects the two canti- 
levers spanning the mid channel. Eighty feet is the 
total width of the bridge, and the cantilever frames o1 
trusses are four in number, and carry a double track rail- 
way and two side or rigbt-and-left roadways and foot- 
paths. A swing bridge of mild steel over the Harlem 
River in New York, with two arms of 150ft. each, built 
for the service of both rail and road, and operated by 
steam power, cost just half a million sterling. Chicago 
has erected a bascule or lifting bridge, allowing of a water 
passage of 110ft. in width, but it calls for no especial 
notice. A new East River Bridge on the suspension 
principle, so much affected in the States for structures of 
very large dimensions, is to be erected with a central 
channel opening of 1600ft. and a total length of over 
7ov0ft. The number of important bridges in progress of 
construction in India at the present juncture is perfectly 
unprecedented. First, there is an example over the Indus 
at Kotri, with five spans of 350ft. each, together with 
two smaller specimens of twenty openings of 150ft. in the 
North-west Provinces. Three large similar tidal erections 
are in evidence on the Midnapur line, but the East Coast 
Railway takes the lion’s share of the work by a long way. 
It can boast of the great Godavery bridge, which has fifty- 
seven piers, each pier being 150ft. apart; of the Mahanuddy 
with its sixty-five spans of 100fts; and of three smaller, 
though by no means insignificant examples with two of 
twenty and nineteen water and land passages of 150ft. 
and one of sixteen of 100ft. It is worth observing that 
the plenum process, by which compressed air is employed 
for sinking the foundations, was adopted almost for the first 
time in our Indian possessions in the construction of the 
Indus and the Godavery bridges. 

At the Antipodes there are two structures that may be 
briefly alluded to, viz., the Victoria and the Murray 
bridges. The first of these has been built across the 
river Brisbane, in the capital of Queensland of the same 
name. It consists of six spans of 170ft. each, of three 
steel lattice girders of the bowstring type and a little 
inclined to the hog-back form. There are two roadways 
and two footpaths, the former being 24ft. wide and the 
latter 9ft. each. The traffic is divided by the central of 
the three main girders, the footpaths are supported by 
cantilevers, and the tram lines are laid one on each side 
of the middle girder. Another example in our Australian 
settlement is that of a lifting 


easternmost canton in Switzerland. 


bridge over the river | 


Murray, on the confines of the colonies of Victoria and | 


New South Wales. 
modern structure over the Thames near the Tower, there 


have been so large a number of so-called lifting bridges, | 


The 


that an exact definition becomes rather difficult. 


From the old drawbridge to the | 


one over the Murray unquestionably answers to the title, | 
since it lifts bodily upwards between four pillars, one pair | 


being main girders, of 


placed at each end of the 


which there are two, built of steel, and of the plain | 


Warren type. There are altogether seven openings, six 
in the two approaches and the central lift span of 52ft., 
which ean be raised and lowered by one man, though two 
are usually employed in the operation. This especial 
description of lifting bridge dispenses altogether with the 
cumbersome, heavy pivot pier, with all its gearing and 
inichinery frequently blocking up half the available 
Waterway, and moreover requires no space or room to 
work, except in a vertical direction. Australia possesses 
more than one of these structures, and if we mistake not 
there is also a similar instance in Portugal. It is known 
that the superstructure of the tubular bridge at Montreal, 
over the river St. Lawrence, one of the only three examples 
of that style of construction ever built, is to be replaced 
by a series of pin-connected trussed girders carried partly 
on the original piers. Tor forty years the old structure, a 
wonderful engineering feat, has done its work, like its 
brother across the Straits of Menai, but now its capa- 
bilities are no longer equal to the duties demanded of it. 
All the facilities for traffic it afforded consisted of one 
single railway track, so that it is no wonder it must give 
way to a younger rival, when a double railway track, 
as well as provisions for the requirements of highway 
traffic, are imperatively required. 

Retracing our steps, a few words may be devoted to 
the Versale bridge, a very handsome structure thrown 


across a picturesque mountain gorge in the Grisons, the | 





It consists of a pair 
of three-hinged braced arched girders, 230ft. in span, 
balanced at a height of 250ft. above the stream below. 
The Parisian engineers are very much occupied with the 
erection of the ‘‘ Alexander’ bridge over the Seine, the 
first stone of which was laid by the Czar. It is to be 
ready for the great event in 1900, and will be an un- 


doubted acquisition and ornament to the French capital. | 


There is literally nothing to mention with respect to 
tunnelling, except the completion of the subaqueous 
example under the Thames at Blackwall, fully described 
and illustrated in our columns, in which due justice has 
been already accorded to its claims, as a remarkably 


successful instance of a great engineering enterprise, | 


constructively well designed and admirably executed. 
There its merits appear to terminate. As a thorough- 
fare it is the most disagreeable and unpleasant of 
any in the’ metropolis, and for foot passengers not 
unattended with absolute danger. 
a pedestrian who has ever walked through it would 
wish to traverse it again. It is questionable whether 
it was not an error to run the double 
traffic in the one vault. The project for the Jura-Simplon 
tunnel, which has not yet passed into the constructive 
stage, is seriously exercising our Gallic neighbours. 
There is not the slightest doubt that, should the scheme 
become an accomplished fact, it will greatly imperil the 
trade of the Liverpool of France. It will establish a direct 
line of communication between Lausanne and Genoa by a 
railway not exceeding 260 miles in length, and Swiss 
merchants will naturally then prefer for their goods the 
route vid the Italian instead of the French port. For- 


tunately for Marseilles, the cutting of a tunnel about five | 


miles in length by their own people—no great task after 
the piercing of Mont Cenis and St. Gothard—would not 
only avert the threatened catastrophe, but improve their 
existing relations with other countries. According to 
latest advices the Channel tunnel undertaking is defunct, 
but if there should rise, phenix-like, from its remains, a 
**boom ” in Kentish coal, it will not have perished in vain. 
A tunnel 20ft. broad, in one of the most congested 
districts of the city of Boston in America, to relieve the 
traftic of the streets overhead, has been nearly completed. 
It is almost a surface tunnel, and is connected with those 
on the level of the roadways by easy inclined approaches. 


MECHANICAL ENGINEERING. 
In the early months of the past year great interest was 
excited by the promised advent of the motor car. It is 


true that the ostentatious run to Brighton of the winter | 


of 1896 was in essence a fiasco, but as many persons said, 
‘after all syndicates do not count for much.” It was 
believed that there were dark horses all over the country. 
That a considerable number of engineers were working 
more or less laboriously, more or less successfully, to 


solve the problem of speedy locomotion on common | 


roads without the aid of horses, was proved by the 
numerous entries which were made for our prizes of 1100 
guineas, full particulars of which will be found in our 
impression for June 4th, 1897. Unfortunately, however, 
our competition came to nothing, and that of the Royal 
Agricultural Society was scarcely more successful. At 
present two heavy lawsuits are pending which render it 
undesirable, for obvious reasons, to say anything concern- 
ing light oil motors. In the case of heavy oils little has 
been attempted, and less achieved, by anyone except Mr. 
James Roots, who appears to be making distinct progress. 
Mr. Thornycroft has attained a certain measure of 
success with steam; Messrs. Penn and Mr. Martin have 
also done something with steam, so have two or three 
other firms, of whom more will be heard in the immediate 
future. The first to get official recognition, however, is 
the Isle of Wight firm, whose steam van has been taken 
into service by the Post-office. This van has been so 
fully described and illustrated in our pages that it would 
be but vain repetition to say more about it now. During 
the year over a dozen vehicles of one kind or another 
have come before the public, of which about one-half 
have achieved some success in this country. These have 
been produced by the Liquid Fuel Engineering Company, 
Cowes; Messrs. Coulthard and Co., Preston; the Lanea- 
shire Steam Motor Company, Leyland; the Steam Car- 
riage and Wagon Company, Chiswick ; a Serpollet steam 
lorry constructed by Messrs. Samuelson and Co., Ban- 
bury, and a brake by Mr. W. Freakley, Stoke-on-Trent. 
These are all propelled by steam. A mineral spirit lorry 
has been made by the French Motor Carriage Company, 
of Birmingham. On the Continent, and especially in 
I'rance, a good business seems to be done in pleasure 
vehicles ; and there is no difficulty in obtaining any num- 
ber of second-hand motor cars that may be wanted. 
During the past year somewhat unusual attention has 
been devoted to railway matters. For a considerable 
period the world has been persistently told that American 
engineers were beating us in three important respects. 
In the first place, the permanent way of the United 
States was better than ours; in the second place, owing 
to the superiority of their locomotives, phenomenal speeds 
were attained, and, what is more to the point, main- 
tained ; and, lastly, American builders were ousting from 
the world’s markets the British builder. Largely, we 
think, owing to our own eftorts in the cause of truth, the 
facts are being placed before our readers. It would, of 
course, be impossible within the limits at our disposal to 
do more here than summarise the available information. 
Indeed, all that we have to say has more or less recently 
been said already in our pages. 
the United States possessing an almost unlimited supply of 
cheap timber, their railway engineers use sleepers with a 
lavish hand, while the ballast is excellent; the result is 
that a very good road is produced with a somewhat 
inadequate rail. 
the railways in the country. Of the second and third-class 


roads, and those too bad to have a class at all, next to | 


nothing is ever heard in this country. On the best roads, 


such as that of the Pennsylvania Company, certain | 


express trains are run at very high speeds with an 


There is scarcely | 


vehicular | 


As to permanent way, | 


This applies to about 10 per cent. of all | 





enormous consumption of fuel. This fast service is 
mainly the result of a ruinous competition ; and it may 
be worth while to say en passant that United States 
railway shares are very far trom being profitable invest- 
ments. This is in one sense beside the nfark, perhaps, 
but it is well to direct attention to the circumstance that 
very fast trains are extremely costly. English engineers are 
twitted by English amateurs because American trains—a 
few of them—are faster than British trains. There is in this 
country, however, no demand for such trains as would 
justify running them. Indeed, it is currently asserted that 
directors constantly receive complaints from the travelling 
public that the speed is too high. In one word, if the cir- 
cumstances justified the effort, we could do anything that 
has been achieved in the United States. We have only to 
refer any of our readers who are sceptical to the able articles 
about express trains contributed to our columns from 
time to time by Mr. Rous-Marten. His contribution to 
our pages last week definitely settles the question. At 
present the highest recorded speed has been attained 
on an English railway. There is no trustworthy, pro- 
perly attested report in existence proving that a speed of 
ninety miles an hour has been reached and maintained 
for an appreciable period on a United States railway, nor, 
indeed, on any railway outside of England. But that 
| velocity has been attained, Mr. Rous-Marten tells us, on 
| the Midland Railway, with one of Mr. Johnson’s new 
| 


| 


single-driver express engines, with 19%in. cylinders, 
| 7ft. QYin. driving wheels, and 170 lb. boiler pressure. 
| These engines have piston valves. Our United States 
friends will now have to establish a new record, if 
that is possible. As to the last point, namely, that 
American locomotives are turning English engines 
out of the markets of the world, we reply that, in 
| the first place, the statement is not nearly all true, and 
| that, in the second place, such truth as it does possess is 
to be attributed to causes over which the builders of loco- 
| motives have practically no control. As we have recently 
| pointed out, the question is far more one of commerce 
| than of engineering. The hands of the British locomotive 
| builder are tightly tied, and by no one more tightly than 
| by the English engineer abroad. While a dozen American 
engines will be taken on the word of the builder or his 
|agent, the English contractor for the same number of 
engines finds himself hampered as to design, delayed by 
inspection, and mulcted in materials. The result is that 
the English locomotive is far better than the American 
up to a certain point. Indeed, judging by recent reports 
from Japan, the American locomotive is now and then a 
very poor affair. It is certain, nevertheless, that great 
harm is done to our locomotive trade by the way in which 
the designer and builder is trammelled. We may take one 
point, and from that a dozen others can be deduced. For 
service abroad it is almost invariably necessary that the 
locomotive should have great hauling power. It should 
be able to pull maximum paying loads. The foreign 
demand for express engines, using the word in the British 
sense, has scarcely any existence. We find that American 
builders have two special types of engine, the Mogul and 
the Consolidation, which have been developed and im- 
proved until it seems impossible to make them better. 
Let us glance at certain details of these types. The first 
thing we notice is that they are as light as it is practicable 
to make them. This is especially true of the boiler. No 
British builder would construct a locomotive to carry 
180 1b. with fire-box plates of ;5;in. steel, and other things 
in proportion. Again, the finish of these engines is in- 
different. It is good enough; but it is very far from 
being lavishly excellent. It is specially noteworthy, how- 
ever, that it is extremely suitable to a country where 
repairs can be only effected with some difficulty, and 
where an engine will not be kept idle for even an hour 
that can be avoided, and where cleaning has been reduced 
tothe lowest point. One direct result of all this is that 
first cost is reduced. Now, no English engineer abroad 
specifying for an English engine would tolerate such 
departures from existing practice. As an example of 
the spirit in which our work is done, we have heard of an 
engineer who specified that all the station clocks on a 
colonial line with about four trains per diem should be 
dead beat compensated regulators, costing about £25 
each, where an American engineer would have been 
perfectly contented with “dials” costing 25s. each. We 
repeat that the American engine-building firms, owing to 
the way in which their trade is carried on, are able to beat 
the British maker out of the market in many cases. 
Whether it is worth while to make a vigorous effort to 
break down the old system or not remains to be seen. A 
letter from the pen of Mr. Angus Sinclair, which appeared 
early in December in the pages of a daily contemporary, 
| appears to have stirred the hearts of not a few firms in 
this country, and we venture to hope that some good may 
yet be done. English engineers, at all events, whether in 
India or any of our Colonies, would, we can assure them, 
find it very much indeed to their advantage to say what 
work they want done, and leave the builder to supply the 
locomotive most suited to the intended purpose. 
| In this country the gradual increase in the weight of 
coaches, due to the desire for more and yet more luxury 
in travelling, has compelled English locomotive superin- 
dents to turn their attention to the production of more 
and yet more powerful engines. Three remarkable 
departures have to be chronicled :—Mr. Webb’s four- 
cylinder engine, on the London and North-Western ; Mr. 
PD. Drummond's four-cylinder on the London and South- 
Western, and Mr. Manson’s four-cylinder on the Glasgow 
and South-Western. As we intend to illustrate all these 
engines in future impressions, we content ourselves now 
with a few general particulars only. Mr. Webb has been 
working two important express passenger trains—viz., 
the 5.2 p.m. Crewe to Euston (one stop only at 
Willesden), and the 11.50 p.m. Euston to Crewe (no stop) 
with a new 7ft. four-cylinder compound passenger engire 
Black Prince, with very satisfactory results. This engine 
at the present time is stopped for painting, but will 
resume its work when the painting is finished. The dis- 
i tance run by the Black Prince since August 2nd, 1897, 
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miles. 
the consumption of coal per mile equals 35°8 lb. 





appeared in our issue of May 7th last 


with a large number of 
employed in connection with this service. 


London and North-Western engines ;— 


or 


engines, 


ae 8 A 30 


oft. din. passenger engine (Experiment cla: 
26in, by 


cylinders 18in. by 24in,, L.P. cylinder 
24in, 








éft, passenger engine (Dreadnought class) H,P, 40 
cylinders I4in. by 24in,, L,P. cylinder 30jn, by 
24in, 


Tit, passenger engine (Teutonic class). H.P. cylinders 10 
l4in, by 24in., L.P. eylinder 30in. by 24in, 

7ft. passenger engine, S-wheeled (Greater Britain ll 
class), and one engine *‘ John Hick,” with 6ft. dia. 
driving wheels, H.P. cylinders iin. by 24in,, 
L..P. cylinder 30in, by 24in. 


4ft. 3in, goods engine. H.P. cylinders 15in, by 24in., 36 
LP, cylinder 30in, by 24in, 


Grand totals .. 127 


machine. 


6ft. Tin. in diameter. 


26in. 


3ft. 6in. wheels and 6ft. 6in. centres. 


and a grate with an area of 27-4ft. 


inclined water-tubes. Thanks to 


that he 
1701 ft. 


gains a great deal. 


on two four-wheeled bogies. 


double bogie coaches. 


work on April 13th, 1897. 


distance run by the engine was 24,575 miles. 


counterweight is used. 


big ends on long continuous runs. 


opposite ends of a large cylinder. 


with their connecting-rods 
and two outside cylinders, 


to work the four valves. 





date first turned out, up to November 30th, 1897, is 18,227 
The distance for the double trip is 316 miles, and 


In November and December of last year Mr. Webb 
had some trials carried out with a 4ft. 3in. eight-wheeled 
coupled compound goods engine—particulars of which 
and the results 
were so satisfactory that during the present year the 
whole of the regular goods trains between Carlisle and 
Crewe, Manchester, Warrington, and Liverpool, have been 
arranged to be worked by this class of engine, and, as a 
result of this, Mr. Webb has been enabled to dispense 
assisting engines formerly 
The following 
table gives much interesting information concerning 


diameter by 26in. stroke. 
engine to test the principle of the design, has prudently 


Mr. Manson having built the 


kept the cylinder power fairly within the range of his 


a trial. 


Number | Date first Average 


engine was 
turned out. 


April 3rd, 
ISS2, 


September 
29th, 1884, 


April 16th, 


ISS). 


October 
30th, 1801, 


November 
7th, 1893, 


Mr. Drummond’s engine has been designed on purpose 
to get rid of piloting, and is an extremely powerful 
It has two inside cylinders arranged under the 
smoke-box, each 15in. in diameter and 26in. stroke, which 
drive the leading pair of driving wheels, which are 
The trailing drivers, also 6ft. Tin. 
diameter, are driven by two outside cylinders 15in. by 
The valve gear of the inside cylinders is of the 
Stephenson type; that of the outside cylinders is Joy's. 
The leading end of the engine is carried on a bogie, with 
The driving axles 
are 11ft. apart, which admits an enormously long fire-box, 
Mr. Drummond has 
inade an entirely new departure in that he has fitted the 
upper part of the fire-box with a number of transverse 
these the heating 
surface in the fire-box is 394 square feet, and as each foot 
there is worth about 3ft. in the flue tubes, it will be seen 
The total heating surface is 
The bogie carries 16 tons 17 ewt.; the leading 
drivers 18 tons 18 ewt.; and the trailing drivers 18 tons 
16 ewt.; or a total, in running order, of 54 tons 11 ewt. 
The tender carries 4300 gallons of water, and is supported 
The reversing gear is very 
ingenious, a small hand lever that can be worked by a 
child sufficing for all four cylinders. This is a magnificent 
engine, and when we remember that it has a tractive 
effort of 16,290]b. we need not be surprised to learn 
that it can keep time easily with no less than twenty-two 


per 


locomotive. 
April. 
a few dimensions. 
6ft. 6in. wheels, and cylinders 19in. by 24in. 
be a leading four-wheeled bogie, then the coupled wheels 
both in front of the fire-box, and lastly a pair of trailing 
wheels under the footplate. 
with connecting-rods 10ft. long working on pins in the 
rear drivers; the side rods are only 6ft. 10in, long ; 
boiler will be 48in. diameter; the fire-box shell, 8ft. long; 
tubes, 13ft. long; heating surface, 1440ft.; grate area, 
This ought to be a very fine engine, and will we 
have no doubt give an excellent account of itself. 

In marine engineering a good deal of steady progress 
has been made. But, although the dimensions of steamers 
augment daily, demands for engines of great power, such 
as those of the Campania, have not recently been made. 
In the Navy the adoption of the Belleville boiler is the 
most noteworthy event perhaps of the year; but we 
cannot think that its position will remain long un- 
For the present, however, its only formidable 
rival for ships of war appears to be the Mumford boiler, 
fully illustrated in a recent impression. 
of boilers which, however excellent, exist only on a small 
scale or on paper. 


26°75ft. 


challenged. 


square inch. 


present standard boiler at a working pressure of 165 1b. 
With the exception of the special 
features just described, the engine, as will be seen 
from the engraving on page 8, is otherwise of the 
standard form and dimensions, with coupled wheels 
6ft. 94in. diameter, and swing link bogie with 3ft. 74in. 
wheels, of which so many have been placed on the 
Glasgow and South-Western line within the last five or 


six years. 


On the Great Northern Railway Mr. Ivatt is dealing 


London and North-Western Railway. 


Total Mileage 





races inileage. and 
ehpyines, | Year, 
yrs. mo. | 
13 | 13,872,004 1,008,016 
| 
112 | 16,918,232 | 1,515,065 
7 7 4.4 584,638 
8 2,211,345 608,004 
1 4 | 1,475,087 | 1,108,315 
8 1 | 38,910,780 4,818,023 


(nearly) | 


Coal consumption per mile includes 1*21b, per mile for raising steam. 


The caution and 


conservatism 


Average mile- 


age per engine 


per year, 





8,731 





coal con- 


with the heavy train difficulty in a different way. 
about to give a modification of the United States system 
To this end he is building an extremely powerful 


Tot 


He is 


al Coal con- 


sumption in 


sumed. Ib, per mile. 
ewts, 
4,013,380 33°6 
1,050,589 os76 
1,405,868 36°F 
TIS, 203 ea) 
622,962 48°5 
12,411,002 36-9 


The engine will not be ready for trial before flanged at the ends, and riveted to flat end plates. 
It must suffice for the present, therefore, to give 
The engine will be four-coupled, with 


There will 


The cylinders will be outside, 


We do not speak 


characteristic 
Board of Trade in all things affecting the lives and well- 
being of * the lieges ’ have evinced themselves in connec- 
tion with the introduction of water-tube boilers on board 


passenger ships in quite as intense a manner as with 


Mr. Manson’s four-cylinder engine was built at the 
company’s workshops, Kilmarnock, and was first set to 
It has been for some months 
in regular service working express trains between Carlisle 
and Glasgow and vice versd, and up to December 30th the 
In working 
out the design the following leading points have been 
aimed at:—(1) To obtain some method of balancing the 
reciprocating parts other than by counterweighting in the 
wheel, and thus reduce the hammer blow on the rails, 
which increases so much at high speeds when a heavy 
(2) To get increased crank pin 
area and subdivision of the greater power obtainable 
with higher pressures without undue complication. 
To reduce the wear of big end brasses, and overcome the 
well-known difficulty of providing means of lubricating 
(4) To relieve 
reduce the knocking which the main bearings suffer when 
high-pressure steam is admitted alternately to the | 
With regard to the 
general features of the engine, there are four high-pressure 
cylinders all coupled to one axle — viz., two inside | 
cylinders, 143in. by 26in., placed under the smoke-box, 
attached to the crank axle; 
12}in. by 24in., attached to 
crank pins upon the driving wheels ; and as on each side 
of the engine the outside crank is opposite to the inside 
crank, the reciprocating masses balance each other. 
valves for the inside cylinders are placed between the 
cylinders, and worked direct from the link motion. 
valves for the outside cylinders are on the top, and fitted 
with a relief ring or piston. These valves are actuated by 
a rocking shaft, the lower arm of which receives its 
motion through a small die block, which works in a slot 
formed on the front end of the intermediate spindle, but 
on the same centre line as the inside valve spindle; by 
this arrangement only two sets of valve gear are required | 
This arrangement of link | 
motion, die block, rocking shaft, and balanced valve, was 
designed by Mr. Manson some years ago, and he has used | 
it largely on inside-cylinder engines where the valves are | 
placed on the top. The capacity of the four cylinders 
collectively is rather less than that of two cylinders 19in. 


(3) 


or 


The 
The 





vations. 
boiler as still belonging to the class of things novel and 
dubious, warranting all the caution, and suspicion even, 
due to wholly untried ‘‘ new departures.”’ 
withstanding that another department of State — the 
Admiralty—has evinced such confidence in adopting the 
water-tube boiler as to fit many of our warships, large 
and small—evidently with no fear before its eves of 
jeopardising the lives of the nation’s servants—and even 
to go the length of providing for water-tube boilers on 
board the new royal yacht. 
and as the result of representations, proposals, and actual 
undertakings on the part of designers of water-tube 
boilers, and of owners and builders of steamers in which 
it is proposed to fit such boilers, the Board of Trade 
may soon be expected to give its countenance, and 
| by-and-by its unqualified approval, to the water-tube type 
of boiler on board ship, provided a well-defined standard 
as to quality of manufacture is attained and assured. 
Representations have already been made to the Board, 
undertakings made, 
installation, whereby the Caledonian Steam Packet Com- 
pany—whose splendid fleet of passenger steamers on the 
Clyde is well known—is now encouraged to provide, and 
actually engaged fitting, one of its vessels with two 
water-tube boilers of the Haythorn type, in room of 
one of the old-fashioned *‘ haystack ”’ pattern. 
has not only passed the boilers for the three months 
period during which it is willing that boilers of a novel 
class shall be countenanced, but has practically conceded 
| to the company an “instant renewal” of their three 
months’ certificate if nothing of a serious nature happens 
On board ordinary sea-going cargo steamers 
boilers of the Babcock and Wilcox pattern have already 
been on probation for some time, and at the present 
moment three, if not four, vessels are being built in Scot- 
land whose motive power will be provided by boilers of 
Small vessels in foreign waters and remote 
regions have already been provided with such boilers, as 
have also, of course, private pleasure yachts built in this 
country for owners in different parts of the world. 
step on the part of the Caledonian 


and 


meanwhile. 


this type. 


other more radical and far-reaching and dangerous inno- 
The Board persists in regarding this type of | furnaces have been cracked teach caution. 


And this not- | 


In view of all this, however, 


as 


to the 


details 


Steam 


of the 


The Board 


The 
Packet 


the 


of the 


Company—and of its technical adviser and marine 
superintendent, Captain James Williamson—will rank, 
| however, as the first instalment of the modern watery. 
tube boiler system in a purely passenger steamer ply. 
ing for hire in home waters. The proposal to sub. 
stitute boilers of the water-tube type for those of the 
haystack order—which, by the way, some modern 
engineering authorities assert are ‘ water-tube’’ boilers jn 
all essential respects, and likely to hold their own against 
modern patterns for special purposes for some time to 
come—together with the attitude which the Board of 
Trade has assumed in the matter, are, or have been, 
impediments in the way of the placing of contracts for 
two new passenger steamers for the Loch Lomond ser. 
vice. Since the Board of Trade, however, have shown 
themselves ready to be persuaded, as in the facts above 
noted, this obstacle will be overcome in the matter of 
designing the vessels and placing the orders. In the 
same way the path has been cleared for the adoption of 


The following table is a statement showing mileage and coal consumption of the various classes of compound | the water-tube boiler in the new steamers which the 
locomotives from the date the first engine of each class was turned out to October 31st, 1897 :- 


London and South-Western Railway Company is pre. 
| paring to build for the passenger and mail service to the 
‘Channel Islands. Professor J. Howard Biles, of Glasgow 

University, has drawn out a specification in which water. 

tube boilers, either of the Belleville pattern or of the 

small-tube express type, are admissible on board the 
new vessels. It need hardly be pointed out that by the 
adoption of water-tube boilers a great economy in space, 
and also in weight, is secured; the vessel fitted with 
them drawing less water, and consequently having a better 
chance of attaining greater speed; while other marked 
advantages are concerned with rapid and economical 
steam raising. All these, taken together with the amen. 
able attitude of the Board of Trade, are considerations 
which in all likelihood owners and designers of future 
passenger ships will not overlook, and we may soon 


expect to see water-tube boilers in use in spite of 
the three months’ probation being possibly extended 


to meet the whole of the objections of a * slow-but-sure ” 
Government department. 

In ** Scotch" boiler engineering some remarkable ad. 
vances have been made. A few weeks since Mr. Mudd did 
a new thing. He has made Scotch boilers 10ft. long, and 
of large diameter, with the shell made of two plates only, 
There 

are two longitudinal straps the whole length of the boiler, 
After these plates have been bent and flanged, they are 
placed in a great annealing furnace to do away with local 
strain. There are no rivets at all under the boiler. Very 
heavy plant and very big plates are needed, but the boiler 
thus made is a magnificent piece of work. A curious 
consequence of the use of separators and filters, and 
other such like means of purifying feed-water, is that 
plain furnace flues, without ribs or corrugations of any 
kind, are again coming into favour. It is too soon to say 
whether they will be found to answer or not; but it is 
certain that highly competent engineers are satisfied that 
they will. Another improvement worth notice is the 
adoption of longer chimneys than any heretofore used. 
Messrs. Denny led the way some years ago with the Scot. 
and by degrees shipowners are becoming reconciled to the 
| best possible means of improving draught. Large num. 
bers of steamers have been fitted up under Mr. Howden’s 
patents, Messrs. James Howden and Co., of Glasgow, 
| having during the last twelve months booked contracts 
for the application of their system to 108 large steamers, 
| having an aggregate indicated horse-power of 301,200. 
| When their contracts now in hand are completed, the 
| system will have been applied to boilers supplying steam 
for 1,640,700 indicated horse-power, the total number of 
installations being 655, the power of some of these 
installations being as high as 30,000 indicated horses. 
| Indeed, it may be said that moderate assisted 
| draught will soon be the rule instead of the exception. 
But it must not be overdone. Some instances in which 
There are 
several features in recent marine engineering which want 
of space compels us to pass over in silence ; the most 
startling of these is the performance of the Turbinia, 
which has been fully recorded in our pages. Considerable 
improvements are now being effected, and even greater 
speeds than any yet attained may perhaps be reached by 
this remarkable little craft. As to torpedo destroyers. 
there seems to be no limit to their speed; even 30 knots 
bids fair to be a thing of the past. 

In the mercantile marine it is beyond question 
that pressures are rising. The limit has been for 
the time attained by the Inchmona, whose five-cylin- 
der engines work with 250 lb. steam. A good deal 
of criticism has been expended on Mr. Mudd’s engines, 
| but they have accomplished all that he promised; at all 
events, that is the opinion of the owners, who have 
| recently handed over to the directors of the Central 
| Engine Works, West Hartlepool, the large balance which 
|was held over conditionally until a year’s working 
|had proved that the engine would satisfy the guarantee. 
| The owners have paid on the basis of a consumption 
(of only 1°15 lb. of coal per horse-power per hour—an 
;economy which has not, we believe, ever before been 

attained at sea over twelve months. As to the number 
of cylinders to be used in future for moderate powers, it 
appears to be pretty generally held in the North that, if 
the number three is to be exceeded, then it is better to 
| have five than four. The proportions are in all cases 
| based on the necessity for keeping the terminal pressure 
|in the low-pressure cylinder the same, no matter what 
the initial pressure. 

Marine engineers during the year have apparently been 
devoting some attention to nickel steel as an improved 
material for boiler shell plates, forgings, and other such 
purposes, with the result that Messrs Beardmore, of 
Parkhead, Glasgow, have been called upon to supply 
some rather important uses in that material, upon 
which, it will be remembered, Mr. William Beardmore, 
the principal of this well-known firm, read a paper before 
the Institution. of Naval Architects in April last. For 
different purposes, the quantity of nickel steel turned out 
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now exceeds 1700 tons per annum. Amongst other things 
produced in this alloy, Messrs. Beardmore have recently 
completed the plates for a steam boiler—the first to be 
built in this material—intended for a steamer now being 
constructed on the Clyde. Messrs. Beardmore are at present 
executing the order for crank shafts and shafting, and other 
engine forgings, for the Japanese battleship now on the 
stocks at Clydebank. These shafts are of 16in. diameter, and 
are hollow, the hole through the centre being 8}in. diameter. 
Two other sets of crank shafts are also on order, one 
161in. diameter for a battleship and one 14}in. diameter 
for a cruiser, both orders having been received through 
an eminent firm of London engineers, but destined for 
vessels intended to augment the navy of Japan. The 
Parkhead firm are also at present executing several 
orders for propeller shafts for steam yachts in nickel 
steel. The greatly enhanced strength—weight for weight 

of the alloy, as compared with ordinary iron or steel, 
and its superior qualities, must specially commend it for 
such purposes to progressive designers of marine engines 
and their accessories. 

The dispute in the engineering trades of the country 
has done much to open the eyes of the employers to the 


power which really first-class tools confer on them. We | 
| . . 
with the strike do not therefore affect them. 


have more than once urged on our readers the truth that 
the best work—not necessarily the highest finish—-is the 
cheapest work, and much that we have said is now find- 
ing practical confirmation. If a lathe and a_ boring 
machine are sufficiently good and sufficiently well used 
to permit a pulley bored on the one to fit a shaft turned 
on the other, the use of files and men to use the files are 
suved, and more work can be done in a given time at less 
cost. Unfortunately up to a comparatively recent period 
there was little encouragement held out for the production 
of good automatic tools. The tool makers of this country 
have supplied in the main such machinery as meets with 
general demand, and it is surprising how little the demand 
has run in the direction of double spindles, double tools, self- 
stopping machines—which will enable one man to mind 
three or four—and other refinements for reducing labour. 
The fact is that under the régime of the trades unions it 
is easy to lighten the men’s labour, and there the im- 
provements may end so far as their goodwill is concerned. 


| 


number of machines of the larger sizes which they have 
turned out. |Users—shipbuilders and _boilermakers— 
are evidently becoming more and more alive to the 
advantages of putting down the most powerful tools with 
the most ample capacity in all respects, whether the work 
they have immediately to do demands such sizes or 
not. Experience has proved the great value for ex- 
ceptional jobs, of machine tools of capacity and power 
beyond ordinary requirements, and shipbuilders, with few 
exceptions, have all been buying accordingly. Another 
Johnstone firm, whose main speciality is lathes for 
engineers, and whose output—mainly consisting of lathes 
—has reached 240 machines during the year, say that 
customers are not pushing for delivery until the present 
deplorable conflict terminates. They think that the 
present trouble will have the effect of making lathe and 
other engineering tool makers endeavour to apply auto- 


matic motions to all lathes and machine tools wherever | 
possible, so as to utilise unskilled labour to a much greater | 
| extent than has hitherto been done. 


This effect will not, 
of course, so much apply to the class of machine tools 
common in shipyards and boiler shops, because in con- 
nection with such machines piecework almost wholly 
obtains, and the problems under discussion in connection 
On account 
of keen competition caused by labour trouble, the John- 


| stone firm in question have decided on manufacturing 
lathes of standard sizes in much larger quantities than 


they have done in previous years, and they have just laid 


| down a number of special tools to enable them to produce 


We do not think that English mechanicians are gifted | 


with less ingenuity than Americans—in fact, in an 
American workshop the deus ex machind is often an im- 
portation from England; but in the United States the 
“driving instinct,” as Mr. Wigram once called it, per- 


| 


vades the workshops, and a mechanic there is delighted | 


if he can bore a gun barrel or do anything else in less 
time than it has ever been done before. 

This spirit makes invention in automatic machinery 
pay, down to the greatest refinements for saving time 
almost in seconds. 
advantages of free trade in England are seriously counter- 
acted by the old-fashioned protective notions which per- 
vade the working classes, and which virtually put a heavy 
tax upon industry. On the other hand, the evils of pro- 
tectionist tariffs in the United States are largely counter- 


their specialities in the most economical manner, electro- 
motors, we understand, being largely employed for 
driving, instead of shafting and belting. It may be added 
that a number of engineering firms in the Glasgow dis- 
trict are going in for electric power driving. 

The construction of refrigerating machinery has attained 
the position of a magnificent industry, at present, we 
are happy to say, almost wholly in British hands. It is 
an industry that grows in importance. 
1897 the Haslam Foundry and Engineering Company, 
Ltd., incorporated with Pontifex and Wood, has been 
very heavily engaged in the manufacture of refrigerating 
machinery of various kinds, both the ammonia compres- 
sion, ammonia absorption, and compressed air systems. 
The company has fitted up several steamers of large 
dimensions to carry in some cases an approximate quan- 


tity of frozen meat, amounting to 2600 tons per cargo. | 
The company has fitted up several boats for the Penin- | 


sular and Oriental Steam Navigation Company, and has 
also fitted up two warships for H.M. Government, viz., 
H.M.S. Powerful and Terrible, and has at the pre- 


| sent time in hand twenty-two refrigerating machines on 


There is little doubt but that the | 


vailed by the comparative free trade conditions of labour. | 


The great immigration to the United States of half a dozen 
different nationalities forms a heterogeneous body, who 
are not all animated by one pervading idea, and they go 
there with the notion of advancing themselves individu- 
ally. Here we have practically no free trade in the labour 
market. 

From inquiries instituted among the largest machine 
tool making firms in and around Glasgow, where, more 
than in any other single district, this important industry 
is carried on—especially as regards shipbuilding and 
boilermaking tools—it abundantly appears that the engi- 
neering strike and dislocation have militated very much 
against the output for the year. Judging from the first 
seven months’ operations, the vear 1897 promised to be 
a record one in the experience of most of the firms. 
With the beginning of the lock-out, however—orders on 
hand not being pushed for, and the questions at issue 
directly affecting the machine tool making business as 
well as others—a cessation more or less complete took 
place in the working operations. It is worthy of special 
remark that, although customers for the most part 
relaxed their efforts at hurrying up delivery, this did 
not mean a cessation in the flow of orders for additional 
machines, and the end of the vear finds very many 
machine tool making firms not only with their shops in 
a somewhat congested state, but with their order-books 
well occupied. Were the engineering troubles once well 
adjusted, there can be no doubt that a busy time is in 
prospect for machine tool makers, and this to a certain 
extent is attributable—as will afterwards appear—to the 
desire for tools having every and the very latest improve- 
ment. One large firm at Johnstone—the noted machine 
tool making town—whose specialities are powerful plate- 
punching, rolling, and shearing machines, have had their 
output greatly restricted during the last four months, 
but nevertheless have made over 1000 tons of finished 
machines during 1897. About 50 per cent. of this work 
has gone abroad, for most part to Japan, China, and the 
Cape. The prospects for the coming year with this firm 
are very good, orders being on their books for more than 
700 tons of work, a great part of which is for shipbuilding 
purposes abroad, principally Japan. A firm in Glasgow 
doing much the same class of work would have had a 
record year as regards output but for the labour diffi- 
culties, which have seriously restricted their efforts for 
three months past. 
work has been for shipbuilding and other constructional 
work in this country, and more particularly for the North 
of England, but they have also executed numerous orders 
for Germany, Holland, Denmark, Norway, Sweden, 
Russia, Italy, Roumania, India, and Japan. The quantity 


of work in hand at the present moment is excep- | 


The major portion of this firm’s | 





the compressed air system for various battleships, armed 
cruisers, and gunboats, besides two refrigerating engines 
of special type for H.M. new yacht now being built at 
Pembroke. The company has fitted up five steamers for 
the Allan Line, and has one in progress. A repeat order 
has been given for a 50-ton ice-making plant by the Man- 
chester Pure Ice Company; the compressor is driven by 


a vertical triple-expansion engine, to work at 160 1b. | 
The company also has in hand refrige- | 


steam pressure. 
rating machinery for a large new store to be erected at 
the Royal Victoria Docks. This store will be worked on 
what is known as Haslam cold blast battery system, and 
the store, including sorting sheds, will be equivalent in 
capacity to 10,000 tons of frozen meat. The company 
has also fitted up chilling rooms for new abattoirs at Bute 
Docks, Cardiff, and has also in hand for the same docks a 
refrigerating plant for a store to hold 1000 tons of meat. 
The company has fitted up large cold stores in Hartle- 
pool, and has in progress an important contract for a 
store to hold 4000 tons of meat in Manchester ; a new ice 
factory at Burton-on-Trent, also several stores of an 
important character for the storage of hops. A large nuin- 
ber of machines for breweries, chemical works, and oil 
works in various parts of the United Kingdom and abroad 
have also been turned out. Apart from refrigerating 
machinery, the company has been engaged in fitting up 
several breweries and distilleries in various parts of the 
United Kingdom and abroad, some of them on a very 
large scale. The foregoing summary of work refers to 
machinery which has been actually made on the com- 
pany’s premises at the Union Foundry, Derby, and does 
not include any machines which may have been made 
under licence in the United States or various parts of the 
world. 

In the well-known “Linde” refrigerating and _ice- 
making machinery the Linde British Refrigation Com- 
pany has done a considerably increased trade. Altogether 
up to the present time over 3400 Linde machines have 
been supplied, the total refrigerating effect being equal to 
that produced by the melting of no less than about 
75,000 tons of ice per twenty-four hours. In this country 
cold storage and ice-making factories on the Linde system 
on a large scale have been or are being erected at Bristol, 
London, Nottingham, Grimsby, Hull, Leeds, Bradford, 
Glasgow, Liverpool, Bath, and other places, while very 
many smaller installations have been put up. On board 
ship nearly 500 machines have been fitted, and the Linde 
system has lately been adopted for ten ships for the new 
Canadian service, fifteen for various Japanese lines, seven 
for the Union Steamship Company of New Zealand, and 
| eight yachts, including those for the German Emperor, 
the King of the Belgians, the Prince of Monaco, and the 
Duke of Sutherland. The Linde British Refrigeration 
Company has also several orders for machines for the 
British Admiralty, and has in hand the machinery for 
five large meat-carrying vessels for Messrs. Turnbull, 
Martin, and Co., and for the New Zealand Shipping 
Company, each vessel to carry 100,000 carcases of 
| mutton, or about 2500 tons. 

The refrigerating installations supplied by Messrs. J.and 


tionally large—not alone because of the strike, but | E. Hall, Limited, and ordered from them during the past 


consequent on home shipbuilders, engineers, and others 


| year, 1897, do not show much diminution, notwith- 


augmenting their working plant, and on a brisk demand | standing the fact that they were hampered for some time 


for such plant abroad. One special feature about the 


| by the strike. Nearly 1000 machines have now been 


During the year | 


in England at their works at Dartford. Over 450 have 
been fitted on board ship. Her Majesty’s Admiralty 
have placed more orders with this firm for fitting battle- 
ships and cruisers, the latest being for H.M.S. Ocean, 
Canopus, Glory, Andromeda, and Centurion. The 
installation on H.M.S. Sans Pareil, which was recently 
completed, gave most satisfactory results at the trial. 
This installation is on the carbonic anhydride sys- 
tem, and includes the cooling of the magazines. The 
Japanese Admiralty have followed on with orders for 
fitting two more battleships, the Takasago and Shikishima, 
in consequence of the installation fitted by them on the 
Fuji having been so eminently successful. The three 
| installations on order for the Dutch Admiralty for their 
| new cruisers have been completed. In these installations 
full advantage has been taken of Hall’s system to 
| distribute the cold in various parts of the ship. The 
White Star Co. has not only had its latest leviathan, the 
steamship Cymric, fitted, but also has recently decided to 
ite the air compression machines fitted some time 
| 





since in the Tauric and Nomadic with the more recent 
system of refrigeration. This will make fourteen 
White Star ships fitted with Hall’s system. The 
| Hamburg American Steamship Company’s steamships 
Pennsylvania and Pretoria have also been similarly 
supplied by the same firm, who have installations in hand 
as well for the Brazilian and for two more ships now build- 
ing for the same company, which will make in all twenty of 
the ships of this company that Messrs. Hall have supplied 
with refrigerating machines. The Chargeurs Reunis Co., 
of Havre, has now taken up extensively the importation 
of frozen meat, and has fitted two more ships with 
Hall’s machines, making fourteen in all. For the im- 
portation of fruit, and also for preserving the passengers’ 
provisions, the Union Steamship Company’s new steam- 
ship Briton has been fitted with Hall’s machinery, 
making the twenty-fourth installation for that company. 
Messrs. Donald Currie and Co. have also had two more 
ships fitted, the latest being the Carisbrook Castle, and 
another being built, making ten installations in all. The 
Royal Mail Steam Packet Company another installation 
for its steamship Severn, making twenty in all for its 
ships fitted with Hall's machines, the new system being 
adopted in all recent cases. Messrs. Bullard, King, 
and Co., have also placed a third order for their 
steamship Umgeni. For the importation of butter and 
bacon a considerable development has taken place; the 
United Steamship Company, of Copenhagen, having 
placed orders with Messrs. Hall for fitting six more of 
their steamers ; Messrs. Donaldson Bros., for their steam- 
ship Kastalia; and Messrs. Allan, for their steamship 
Sardinian. Other orders include the Russian Volunteer 
Fleet ; Baron Rothschild’s new yacht; the Nippon Yusen 
Kaisha, of Japan; machines for three steamers of the 
Oriental Steamship Company of Japan; J. T. Rennie 
and Co., for their steamship Ingeli; J. Moss and Co.. 
African Steamship Company, a fourth installation ; 
Compagnie Belge Maritime du Congo, two more ships, 
making the third and fourth installations; and the 
Netherlands American Company. As to machines 
supplied for use on land, these are too numerous to state 
in detail. 


WAR MATERIEL. 

There has been no new feature in the fighting elements 
of our men-of-war introduced during the past vear. Pro- 
gress has rather been made in pressing on with the type 
of vessel, the gun, and the kind of armour that we had 
already concluded to be the best obtainable. The ten- 
dency is to increase the armament, especially the number 
of quick-firing guns. For example, whereas the Terrible, 
| of 14,200 tons, launched in 1895, carried two 9°2in. and 
twelve 6in. quick-firing guns ; the Europa, of 11,000 tons, 
launched in 1897, carries sixteen 6in. quick-firing pieces, 
involving an actual increase in fire energy per minute of 
about 25 per cent., although the ship is smaller. This, 
| however, is a difference only in degree and proportion ; 
there is no change in the plans on which the gun positions 
are arranged, or in that of the armour. Examination of 
new foreign designs and experience with our own ships 
tend to increase our confidence in Sir W. White’s designs 
with the barbette built on the redoubt system, for our 
primary guns, and the casemate for our secondary pieces, 
that is, our 6in. quick-firing guns, which piece may be 
considered the most important gun existing. So again, 
the reinforcement of our side armour by curving down 
the armour deck to its lower instead of its upper edge, 
and thus providing a powerful supplementary protection 
to the vital parts of the ship, remains the best arrange- 
ment yet suggested. We may observe, however, by the 
way, that considering how universal is the application of 
this system of side armour, we could wish that the trial 
could be made of the behaviour of a very powerful pro- 
jectile perforating the side armour, of a section embodying 
these features, especially seeing the enormous strength of 
the belts of some foreign ships, especially Russian. The Se- 
vastopol class, for example, are shown in tables with 15jin. 
belts ; if these are made of steel hardened by the Harvey 
or Krupp process, it amounts to something like 30in. of iron 
The 111-ton or 12in. wire gun could perforate this directly 
at very short ranges, but, practically, this belt is invincible. 
We are inclined to believe that our own Qin. belt, with 
inclined deck behind it, would stop and throw the same 
projectiles upwards. The quick-firing armament and 
deck above would suffer, but not more than if the shell 
had been aimed higher, as might be done with either 
type of protection, and we save great weight of armour 
available for casemates which the Russians do not possess, 
so that, indeed, a heavy shell fired into their quick-firing 
battery might work indefinite havoc. We question if 
foreign Powers, although they have in many features 
copied the type of warship brought in by Sir W. 
White, have yet appreciated their fighting powers 
both of attack and defence. An _ interesting experi- 
ment was made in the United States on ship 
structure in the attack of a target made to represent a 
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led to the conclusion that no deformation from shot! one. Wheeler-Sterling 6in. armour-piercing shells exist and constructed in little more than a year, it takes fiye 
blows is to be feared. The strength of the rollers and | at Elswick, sothat we ought not to be caught without them ; | or six years to re-model a dock system that will provide 
resistance to displacement is less well established, but it | and as a good mounting has now been brought out by the the necessary accommodation for her, 

is hoped that it is sufficient. If we may believe Admiral Royal Carriage Department for the 6in. gun converted into The vessels engaged in carrying the long-distance 
Colomb, however, the arrival at a very perfect form of a quick-loader, we may hope that the 6in. quick-firer, freights form, however, only a small proportion of the 
battleship is only the herald to its supercession by the with suitable ammunition, will before long be generally | mercantile marine, and there still remains the much largey 
torpedo ship. In a paper read at the United Service found in the armament of both ships and coast forts. For | traftie engaged in the continental and short distance lines, 
Institution last spring, Admiral Colomb foretold the future the latter automatic sighting has now been approved, The result, therefore, must ultimately be that the levi. 
use of torpedo vessels for all purposes of sea warfare. which, by enabling the gun to be laid immediately on the thians of the trade will be confined to a few first-class 
He maintained that large and properly constructed tor- | object, with the necessary elevation, greatly accelerates | ports, whence their cargoes will be distributed by coasting 
pedo vessels would replace battleships even for blockade and simplifies the direction of coast fire. In small arms steamers. Even with this extra cost in distributing the 
purposes, and he feared England's downfall if she obsti- the principal change to record is the adoption of two | cargo, it will be found that the cost of transit will be less 
nately adhered to the latter. The torpedo is undoubtedly alternative plans, by which the Lee-Metford service bullet in large bottoms than in vessels of more moderate 
a terrible weapon when wielded by a swift sea-going is made so far to set up on impact as not to pass through dimensions. 


vessel, but there is no reason why equally swift ships | men and animals without their being conscious of the The only English port that at present fulfils the con. 
should not carry powerful armaments of quick-firing guns, | fact—in short, to deliver a blow with some stopping shock | ditions of the steamers of the future is Southampton, 
by which they might destroy the unarmoured torpedo | in it. with its 80ft. at low water, the American passenger 


vessel, without giving her much chance of using her steamers being able at all states of the tide to run along 
torpedoes. To defeat the terrible effect of quick-fire, HARBOURS AND WATERWAYS. the railway quays without any loss of time in locking 
medium armour is necessary ; then the speed comes down, Although the past year has not been noticeable for the | into docks. Although the Thames Commission in their 
and the general balance is retained. inauguration or completion of any works of great import- | report admitted that a depth of 80ft. at low water was 

To pass on to armour. At the beginning of the year, it ance in connection with the docks and harbours of this | desirable, the Commissioners at present are content with 
Was apparent that our Sheffield makers were using the kingdom, yet schemes of considerable magnitude have | deepening the lower part of the channel to 26ft. at low 
patents they had purchased, mainly that of Krupp, with | been under consideration in order to provide for the in- | water. Accommodation in the Thames for the embarking 
any modifications due to their own experience, to such | creased, and rapidly increasing, size of vessels. It is a| of passengers and the loading and unloading of cargo can 
effect that 6in. armour was being made such as may | realised fact that the larger the vessel in which grain | only be obtained in the docks, and the delay in locking 
challenge comparison with any. This is true of Cammell, and other kinds of merchandise is brought from long dis- | in, out, and waiting for the tide, is therefore unavoidable. 
Brown, and Vickers. During the year the same success | tance ports, the less the cost of transit. Having regard | At Tilbury there is a depth of 22ft. on the sill of the lock 
has been achieved in thick armour, Messrs. Vickers having | to the keen competition which exists, not only between | at low water, and 37ft. H.W.N.T., with a lock 7O00ft. lone. 
supplied armour 11}}in. thick,of which a plate was tested | the shipowners of this country, but also with those of | Further up the river, at the Albert Dock, there is 17ft. 
on supply at Shoeburyness on August 19th last, and com- | other nations—more especially with the subsidised com- | at low water and 81ft. at high water of neap tides, with a 
pletely resisted a severe attack by 12in. Holtzer steel panies of Germany—it becdmes necessary for our large | lock 550ft. long. It is intended to dredge the low-water 
projectiles. The behaviour of this plate closely resembled | shipowners to follow a forward policy. Consequently the | channel to a depth of 22ft. at low water up to this dock. 
that of Krupp’s 11'8lin. plate, which has long been re- | size of vessels is continually increasing, steamers being | At Liverpool vessels have to contend with a strong run 
garded as a phenomenal one. The Vickers plate was | now built of a length and draught that would have been | of tide and a rise and fall of 274ft. at spring and 203ft. at 


rather less severely tried, but as neither vielded, it is deemed utterly impossible only a few years ago. neap tides. Very great improvements have been made by 
impossible to say how much more each might have borne. The Suez Canal used to be considered as regulating the | dredging and deepening the channel so that the delay 


Krupp’s plate was a ‘*champion;"’ Vickers’ are taken size and draught of the vessels which had to be provided | that used to occur in passing over the bar is now avoided, 
on supply; very fine results have been obtained with for in the docks of this country, and to this standard the | and by enabling the large American liners to receive and 
medium armour both by Schneider and the Terni Works, | depth of the water in the channels and over the entrances, | discharge their passengers at the Prince’s Landing Stage, 
but we have as yet seen no result with thick armour that | and the length of the locks, have in most of the principal | to which the railway has been brought ; but these vessels, 
compares with that made by Krupp, and now also in| ports been adapted. This condition was fully met by | after landing their passengers, have to go into dock to 
Shettield. any port which had a lock 500ft. long, with a depth over | discharge and receive their cargoes. The depth of water 

Armour-piercing projectiles naturally come next. Ex- the sill of 26ft. It has, however, been found necessary | at H.W.N.T. on the sill of the Canada Lock is 26ft., and 
cellent shot are now being made in England, though as todeepenthe Canal, and three years ago the depth was made | at low water 6ft., the lock being 600ft. long. The depth 
yet we have not established a supply such as could be , 28ft., and the deepening is to be continued until 30ft. is along the channel dredged through the bar at low water 
wished. We have frequently urged a comparison be- reached. A port that provides only 26ft. now can only of spring tides is 23ft. The dredging has been continued 
tween the old Holtzer shot still used by us in proof, and | expect to be placed in the second class. Vessels over | during the past vear with satisfactory results, the channel 
new foreign and British projectiles. Holtzer has made  700ft. long are being constructed, requiring a depth of not only maintaining its depth, but tending to deepen. 
special projectiles recently which are said to have done | from 28ft. to 30ft., and where passenger traffic has to be The extensive works commenced a few years ago have 
great things, but the details are confidential. Firth and Had- | dealt with, the port that can afford to give this depth at during the past year made considerable progress, and 


tield have made excellent shot this year, which have been | all states of the tide must have the greatest advantage. | when completed will give 323ft. on the sill of the Sandon 
fired at Shoeburyness, and Elswick is said to have very For the great American liners a depth of 30ft. at low Dock entrance at high-water neap tides, and 123ft. at low- 


fine projectiles made on the Wheeler-Sterling patent, | water is now hardly considered sufficient. It is less than ; water springs. 
which have long been waiting trial. Caps have been ten years ago when it was considered necessary by the It was recently admitted by one of the most active 
regularly adopted for service in the United States, and it | United States Government to deepen the approach from | members of the Mersey Docks and Harbour Board that 
is, we think, only a matter of time before we do the} the sea to New York from 24ft. to 30ft. at low water. | Liverpool is at least ten years behind its trade; but 
same. Johnson's shot have given great results with caps, | Steamers there have the advantage of berthing at piers during the past year the Board have entered upon a 
but all first-class projectiles, when fitted with caps on the | in the harbour without going into dock. During the last | spirited line of forward policy, and have decided as far as 
points, perforate armour with a hardened face with a! year the Government have had under consideration the | possible to bring the port up to date, and to provide for a 
ereatly increased measure of success. The cap saves the | necessity of still further deepening the channel, so as | long while ahead. The scheme, which involves an expen- 
sharp point on the first instant of impact. This it does | to give 35ft. Twenty years ago there were only eight diture of 3} millions, was decided on too late to allow 
doubtless at the price of slight hindrance in entering. | steamers running between this country and America of the necessary powers being obtained in the coming 
Thus, as shown in one investigation made by us, it is | which drew 27ft.; ten years ago there were twenty-eight session of Parliament; but this is of less consequence as 
possible that very rare eases may be found when an un-! such steamers, the maximum draught being 28ft. 4in. | the works now in hand, and to which those now contem- 
capped shot point escapes fracture, and when the shot | Last year the number had risen to thirty-three, drawing | plated may be regarded as a continuation, will take a 
may behave slightly better than a capped one. Never- , between 27ft. and 28ft.; sixteen between 28ft. and 29ft.,| considerable time to finish. When the new scheme is 
theless, the cap secures behaviour not appreciably inferior | and nine which exceeded 29ft., the maximum being | completed, provision will be made for any number of 
to that of the very best uncapped shot, and enormously | 30ft. 6in. The draught of the Oceanic now building is | vessels 800ft. long, and for a large number 900ft. in 
superior to, perhaps, 99 out of 100 of them. A very | reported to be 32ft., and of the cargo boat Cymric, length, with graving docks of sufficient capacity-to repair 
curious accident has happened to our armour- piercing | 29ft. 2in. The Hamburg-American boat Kaiser Wilhelm | them in. 
shell, namely, three charged shells have been found ex- | der Grosse draws 28ft. 3in., and other new vessels being Bristol, which at one time was the principal port for 
ploded and broken up in store. From the attendant | constructed for this company are expected to draw 82ft. trade with our American Colonies, and which had gradu- 
circumstances, we think that the shells have broken from | The draught of the Peninsular and Oriental steamers and _ ally fallen into a very second-rate position, is now reviving, 
molecular action, and that the heat developed has fired | of the British India Company is about 26ft.; the New Zea- | and making great efforts to obtain a share of the Canadian 
the powder. This seriously threatens our system of) land liners draw 27ft. For the safe navigation of a vessel a | and long-distance traffic. In addition to considerable 
issuing such shells charged and fused to ships, which is | considerable margin must be added to these figures. improvements for facilitating the passage of vessels up 
very important to the service of quick-fire ordnance. It used to be held as a commercial maxim that the | the Avon to Bristol, the docks at Avonmouth have been 
The only remedy we can suggest is the adoption of some | further merchandise could be carried into the interior of considerably improved and brought more up to date. 
such test of heat and cold as is employed in the States to | the country, and the nearer to the large centres of distri- | Already a considerable trade has been created with 
detect “initial strains bordering on rupture”’ in these | bution, in one bottom, the more economical the cost of | Canada, and works are being carried out for adding to the 
specially hardened projectiles, and was recently described | distribution, without any proportionate increase of freight, | lock so as to admit vessels of 480ft.in length, and giving 
by us. and that it was a mistaken policy to place docks at any a depth of 28ft. at high water neaps, in order to provide 
To come at last to ordnance, we are quite confirmed as | great distance from the towns to which they were appur- | for the large cargo vessels being constructed for the 
to the excellence of our wire system of construction, and | tenant. This was one great argument used in favour of | Bristol and American and Canadian trade. It is even 
in our 12in. wire gun we have the most powerful 12in. | the Manchester Ship Canal; and it is to the inland posi- | hoped to build up a passenger trade between Boston 
gun existing. With 46 tons weight we have a muzzle | tion of Goole, nearly fifty miles from the sea coast, and | and Bristol. To meet the requirements of the growing 
energy of 33,020 foot-tons. The French 12in. of 45°9! its proximity to the centres of manufacture, that in| trade, the Corporation decided to spend 1} millions in 
has 30,750 and the United States 12in. of 45°2 25,985 | spite of the difficulty of the navigation, and the powerful building a new deep-water dock at Avonmouth, with 
foot-tons energy; and we believe that a wire gun having | railway interests with which it has to contend, the! a lock 850ft. long, with a depth of 80ft. in the dock. 
much greater strength than another can always either | growth of its trade has been due. It was due also to a | The proposed scheme involves very considerable altera- 
achieve greater muzzle energy or else possess greater | neglect of this principle that Tilbury Dock, owing toits dis- | tions in the railways,and as complicated questions have 
margin of safety. Remarkable results have been achieved | tance from London was for some time after its construc- | to be settled with the Great Western and Midland Com. 
by a new 6in. quick-firing gun of Vickers. This piece | tion a failure ; and also that Avonmouth and Portishead, | panies, it was not found possible to complete the plans in 
recently tested at Shoeburyness has a muzzle velocity of | owing to their distance from Bristol, barely earned suffi- | time to prepare a Bill for the coming Session. 
2784 foot-seconds, and a muzzle energy of 5374 foot-tons. | cient to do more than pay working expenses. The Coble The spirit of rivalry in the great passenger trade with 
This is an enormous advance on the 3356 of the present | Dene Dock, on the Tyne, being situated so far away from | America and the distant Colonies which Southampton 
service quick-fire gun. We would specially point this | Newcastle, and the Greenock docks, on the Clyde, owing | has provoked, has stirred up Plymouth, and a scheme is 
out, because a misprint of 3 for 5 in our notice of | to their distance from Glasgow, have never yet answered | now under consideration of the Corporation for deepening 
the trial annihilated the difference. We have already | the expectations formed when they were promoted. It! the entrance to the harbour to 30ft. at low water, and 
spoken of this calibre as being specially impor-| would be folly to apply this maxim to the modern | for constructing new deep-water quays for the landing of 
tant. It is so for the following reasons:—Our quick- | leviathans, and ruinous to attempt to bring the ap-| passengers and goods. This scheme is estimated to cost 
fire armaments constitute a means of pouring into an) proaches of ports situated at any great distance from | less than half a million. With the advantages that 
enemy an amount of fire, which is made up of so many | the coast up to a standard sufficient for the navigation of | Plymouth possesses in her fine sheltered harbour of 
blows and admits of such direction and distribution, that | vessels of this class. With ports of the first class it | 200 acres, and safe anchorage in 39ft. at low water and 
we believe that most of our captains depend more on it | becomes, however, an absolute necessity to meet the | moderate rise of tide, there is nothing to prevent her ful- 
than on the few crushing blows delivered by the primary | growing demands of the shipowners, who are continually | filling the conditions of a first-class port for passenger 
guns. The 6in. gun is at present, though unequal to belt | building larger and larger vessels, requiring deeper draught. | traffic at a moderate cost. For merchandise the long 
attack, quite powerful enough to give a good account of the | Unless provision is made for these at the port which has | distance from the. large manufacturing and commercial 
lighter structural parts of warships, and even 6in. shells as | hitherto been used, the business will be removed to other | towns must be a drawback. . ; 
well as shot should perforate the secondary batteries and | places. So rapid within the last few years has been the The East Coast ports deal more with the Baltic and 
conning towers of most foreign vessels. It may be seen, development of long and deep-draughted vessels that | the Continent than with America and the Colonies, and 
then, that a good steel 6in. armour-piercing shell and a/| even before improvements designed to meet the growing | consequently there has been less stimulus to provide 
steel common shell of large capacity are the projectiles | requirements have been carried out, they have become | deep-water accommodation. The Humber, which has 
that we need above all others. Strange to say, at the almost out of date. Shipowners keep on building larger | the largest general trade on this coast in its natural con- 
present moment we have no armour-piercing 6in. steel | vessels, and indicate that the limit has by no means been | dition nearly up to Hull, gives a sufficient depth of 
shell, We believe, however, that we shall soon have! yet reached. While, however, a vessel may be designed | channel for steamers of considerable size to navigate at 


































Jow water, there being from 25ft. to 30ft. to a little above 
the Alexandra Dock of the Hull and Barnsley Railway. 
The channel then becomes narrower and its position 
more variable, the depth falling off to about 21ft. at the 
approach to the Albert Dock of the North-Kastern 
eystem. The Alexandra 
over the dock sill at low-water $.T. and 28ft. at BWA. T., 
the length of the lock being 550ft. The Bill promoted by 
the North-Eastern Company during the last session, by 
which it was proposed to spend nearly a million of money 
in alteration to the Hull docks, if it had been successful, 
could in no sense be regarded as providing accommoda- 
tion necessary to raise Hull to the condition of a first- 
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Government to proceed with the harbour of refuge at 


Dock has 12ft. at low water | 


class port, but rather as intended to facilitate the arrival | 


and dispatch of the steamers engaged in the continental 
and short-distance trades in competition with Goole. The 
Albert Dock, in which the largest vessels are berthed, 
was intended to have been lengthened to 600ft., with the 
sill so placed as to give 18ft. at L.W.S.T. and 29ft. at 
H.W.N.T. The approach to the Humber. Dock, the 
principal receptacle for the continental steamers, was to 
be through a lock only 800ft. long, with 15ft. on the sill 
at L.W.S.T. and 31ft. at H.W.N.T. While thus there 
would have been a fair depth at high water, the short 
length of the lock would not have allowed the passage of 
large steamers through it, while the depth on the sill of 
the Albert Dock would only have allowed the passage of 
the largest class of cargo steamers at spring tides. Of 
the other principal ports on the East Coast, the Albert 
Edward Dock—the deepest on the Tyne—has only 26ft. at 
H.W.N.T. and 16ft. at low water, the Northumberland 
Dock 20ft. at H.W.N.T., and the lock of the Tyne Dock 
has recently been deepened so as to give 27ft. at H.W.N.T. 
At Leith at present the entrance channel is obstructed 
by a bar, on which there is only 10ft. at L.W.S.T., and 
the depth over the deepest dock sill is about 8ft. at 
L.W.S.T. and 21ft. at H.W.N.T. The new dock, which 
has been in course of construction for some time past, 
has made considerable progress during the past year, but 
it will take about two more years to complete. The sill 
of the lock of this new dock is to be 5ft. deeper than that 
of the existing dock. 

At Glasgow, the new Cessnock Dock, which has been 
in the course of construction for some years past, and 
partially in use, was formally opened during the year by 
the Duchess of York, and is in future to be known as the 
Prince’s Dock. The water area of these docks is 344 acres. 
The depth of water at L.W.S.T. varies from 20ft. to 28ft., 
according to the position in the dock, and from 29ft. to 
87ft. at H.W.N.T. The basin is tidal, there being no 
locks, the variation of level at spring tides being 11ft. 
Provision has been made in the new dock for canting 
steamers up to 700ft. in length on the water-line and 
drawing 28ft. It is interesting to note the progressive 
increase in depth of water of the tidal docks which have 
been constructed on the Clyde. Up to 1865 the sides of 
the harbour provided sufficient accommodation; the 
Kingston Dock was then constructed, having 10ft. at low 
water. The Stobcross or Queen’s Dock, constructed in 
1870, has 16ft. to 20ft. at low water; while the dock now 
completed has from 4ft. to 8ft. greater depth. A graving 
dock 880ft. long by 80ft. wide forms part of the new 
system. 

Looking at our rivals across the water, the Belgian 
Government are spending a large amount of money in 
building a new port at Heyst, where provision is to be 
made for vessels drawing 26}ft. at low water to discharge 
alongside railway lines which are to run along the quays 
to be made on the moles which are being built out from 
the coast line, and with which considerable progress has 
been made during the past year. At Antwerp, where 
already six millions has been spent on the improvement 
of the harbour, and where vessels drawing from 28ft. to 
30ft. can moor alongside the river quays, the Govern- 
ment during the past vear has decided to carry out still 
further improvements by cutting off a sharp bend in the 
river, and converting the loop cut off into docks. Exten- 
sive works have also been carried out for improving the 
port of Ostend, and it has been decided to dredge a 


Dover after more than forty years’ consideration, and the | 
acceptance of a tender for the works for a sum approxi- | 


mating to three and a half millions ; or to the extensive 
contract of over three millions which is being carried out 
for the Government at Keysham in constructing a new 
dock for the accommodation of the Navy. 

At Tynemouth the disaster to the North Pier, due to a 


severe gale in January last, which had just been com- | 


pleted after forty years’ work, involving a further outlay 
of £300,000 to make good the damage, and the death of 
Mr. P. J. Messent, who had been in charge of the work 
from its commencement, are both matters of universal 
regret. 

Inland navigation, which a few years ago appeared to 


be undergoing a revival, has relapsed into its former state | 


of lethargy. The bargee, with his old-fashioned craft 


| and slow-going horse, has resisted being improved off the 


second deep-water channel through the Stroombank, so | 


as to improve the approach to the harbour from the 
north. At Bremerhaven, where already considerable 
works have been carried out in constructing docks and 
quays, a new deep-water wet dock of 30 acres in extent 
has recently been completed, at a cost of nearly a million 
of money. The lock of this new wet dock is 721ft. long, 
and eapable of taking vessels 656ft. in length and 90ft. in 
width. The depth of water maintained in the dock is 
33ft. 9in. A dry dock of sufficient dimensions for docking 
vessels 656ft. long and 82ft. wide has also been completed. 

As regards harbour and dock work generally, the Bills 
promoted in Parliament were not of great importance, 
and misfortune befell most of those introduced. The 
North-Eastern Company failed to carry its Bill for the 
improvement of Hull Docks, but obtained the necessary 
power to carry out improvements much required at 
Middlesbrough. The promoters of the Bill for construct- 
ing the Windsor Dock at Cardiff were a second time 
unsuccessful, and the Kilpatrick Dock on the Clyde 
shared the same fate. The Midland Railway Company 
obtained powers to construct a new harbour for its 
Irish traffic at Heysham, and the work has been already 
commenced. At Llanelly, where powers had been ob- 
tained by the Harbour Authority in the previous session 
to construct a new dock, the preliminaries as to raising 
the money and other matters have now been settled, and 


tenders: obtained from contractors for carrying out the | 


work. At Burntisland the contract for the new dock 
has been let and: works commenced. 
During the year the names of the owners of two well- 


| great for the advantages to be obtained. 


face of the earth by steam and modern appliances. Some 
few attempts have been made at improvement, but these 
have not been attended with such success as to give much 
encouragement to others to follow the example. Singu- 
larly enough, one of the canals which is being improved 
belongs to a railway company which has always been 
held up by canal enthusiasts as the great cause of canal 
decay and the barrier .to all improvement. The North 
Staffordshire Railway Company has been engaged 
during the past year in doubling the locks on the Trent 
and Mersey Canal, and otherwise improving the naviga- 
tion to meet the requirements of the large traffic which 
has to be dealt with. The works for improving the 
Thames and Severn Canal, which was placed in the 
hands of a Trust in the previous year, have proceeded 
during the past year, and are now approaching com- 
pletion. A similar attempt has been made to form a 
public Trust to take over the almost derelict canal 
between Tewkesbury and Stratford-on-Avon, but, bevond 
preliminary negotiations and reports, the matter has not 
so far reached a practicable shape. The works which 
were carried out for improving the navigation of the 
Severn, so as to allow coasting steamers to get to 
Worcester from the Bristol Channel, have not succeeded 
in attracting the expected traffic; and the scheme 
brought forward during the year for further improving 
the waterway on to Birmingham, which was well taken 
up, has, so far as any outward evidence shows, died a 
natural death. The Ouse navigation between Lynn and 
Bedford, which had been improved and put in order by 
the owner at a large outlay, does not appear to have been 
so far a very successful venture, as notice has been given 
that the navigation is to be closed. 

Coming to larger navigations, the Manchester Ship 
Canal, although its promoters appear to be using all the 
inducements possible to attract trade, still lags a very 
long way behind being a successful concern, and during 
the past vear, although trade has increased, the increase 
is not encouraging. A feeling appears to be growing that 
more attention should be given to what is termed the 
barge traffic, and recently a scheme which has been 
hatching for some time past, but held in abeyance owing 
to the opposition of the Canal Company, appears now to 
be approaching a definite form. It is contemplated to 
form a Transport Company, consisting of representatives 
of several of the largest shipping firms, for running 


steam barges carrying 1000 tons for the transport of | 


goods between the docks at Liverpool and Manchester, 
and also for cultivating the coasting trade. For some 
time past a company has been running steam barges 
daily between Liverpool and Manchester, by which a 


large assortment of goods is conveved between the two | 


places, and the proposed new company intends to 
develope this business to a much greater degree. Although 
at the time the canal was built it was thought that the 
depth of water—26ft.- 

was sufficient for the large steamers trading across the 
Atlantic, the new development in the increase of size 
will render the navigation impracticable by the largest 
class of vessels, and a barge service will become a 
necessity. 

The Panama Canal survives in a state of suspended 
animation. . Work is still going on, but of a tentative 
character, and no attempt has yet been made to raise the 
many millions that would be required to complete it. Of 
the Nicaragua Canal little or nothing has been heard 
during the past year. 
have failed to attract the traffic expected, and complaints 
are heard as to the difficulty in navigating the former 
owing to the sharpness of the curves and want of depth. 

The question of inland waterways has during the past 
year attracted a very great deal of attention in Canada 
and the United States, and each Government has been 
having inquiries made as to the best means of opening 


up communication for vessels of sufficient size to navigate | 


the Atlantic between the Great Lakes and the sea. The 
Canadians, after spending a large sum of money in con- 
structing the Sault St. Marie canal and locks on Cana- 
dian territory, and otherwise improving their navigation, 
still find that the greater part of the traffic finds its way 
through New York. <A great effort is now to be made to 
deepen the whole system of the canals, so as to bring the 


trattic from the lakes entirely through Canadian territory | 


to the St. Lawrence, and so to the Atlantic and this 
country. On the other hand, the United States Govern- 


ment have had preliminary surveys made as to the | 


best route for a ship canal giving 26ft. of water, to 
bring the traffic by the Hudson to New York. The cost, 
however, estimated at £40,000;000, is judged to be too 
On this side of 


| the water the matter has attracted so much attention 
| that the Danish Government have had prepared a report 


known docks have been changed, the Bute Docks being | 


now under the charge of the Cardiff Railway Company, 
and the Manchester, Sheffield, and Lincolnshire Docks at 


Grimsby being in future to be known as part of the | 


system of the Great Central Railway Company. 


With regard to harbours, this article would be incom- | 


plete without some reference to the final decision of the 





on ‘Chicago as a Seaport,” which deals in the most | 


complete manner with the reciprocal advantage to Europe 
from a cheap supply of food from the vast territories 
bordering on the American Lakes, and in the export of 
manufactures and goods to the towns and villages rapidly 
springing into existence. Already several steamers have 
carried cargoes direct from Chicago to Norway at re- 


and the length of the locks—600ft. | 


Both the Baltic and Corinth Canals | 





| 


|munerative rates, and the Danish minister, who has 
caused the pamphlet to be prepared, gives sufficient facts 
to show that the cultivation of such a trade would be of 
great service to Denmark. The facts and arguments 
| apply with still greater force to this country, and are well 
worth the consideration of those shipowners who often 
find a difficulty in finding new ports for their vessels. 

Nothing practical has been done during the past year 
with the scheme for improving the decaying trade of 
| Marseilles by the construction of a canal connecting that 
| port with the Rhone, which in the early part of the year 
| attracted much attention. In Russia, however, there is 
every prospect that the gigantic project for constructing 
a canal 1000 miles long, to run right through the length of 
the country from the Black Sea to the Baltic, of sufficient 
sapacity to allow of the largest vessels of the navy 
passing from one sea to the other, at a cost of £20,000,000, 
will go forward. The surveys are being completed, and 
it is stated work will be commenced in the coming year. 
Already the harbours at Cherson and Riga, the two 
terminal points, are being improved. 


SANITARY ENGINEERING. 

The treatment of the purification and disposal of 
sewage is enevitably accompanied by a careful study of 
the inseparable cognate subject of the contamination of 
river and every description of potable water. For many 
years the question was fairly left in the hands of engi- 
neers and chemists, who certainly accomplished, after 
numerous costly and abortive trials and experiments, a 
good deal. They did no doubt progress, but they did 
not progress enough, so that they were, perhaps, after all 
not altogether on the right track. At any rate, there was 
a missing link somewhere, which seems recently to have 
been supplied by the labours of the biologist and his 
friend and fellow-worker the zoologist. Without assign- 
ing any prominently undue superiority to one or other of 
the modes of treatment, the services of all three engaged 
on this all-important problem will probably be required, 
since whatever process may be adopted it must almost 
necessarily be partly mechanical, partly chemical, and 
partly biological. It may be here remarked that experi- 

;ments have conclusively proved that a bacteriological 
examination of polluted rivers and streams is far more 
searching than that of chemical analysis. In cases in 
which the volume of water was large, the former process 
has shown the presence of contaminating agents, which 
the latter completely failed to detect. On the other 
hand, water that would pass the most stringent bacterio- 
logical examination might not necessarily be particularly 
wholesome to drink. A chemical analysis is equally if 
not more needed. The number of chemical processes for 
effecting the precipitation and clarification of sewage—but 
not consequentially its purification—is legion, from the 
simple lime method tothe treatment by agents composed of 
numerous constituents, such as ferrozone and polarite. 
These processes are indispensable in instances where land 
cannot be acquired for the disposal of sewage, with 
the intention of utilising its manurial ingredients. 
They nearly all of them, when efficiently carried out, 
remove a large portion of the suspended and a certain 
part also of the organic matter in solution. It may be 
mentioned that the practice of fortifving sewage with 
expensive chemicals, so common some years ago, in the 
delusive expectation of producing at one and the same 
| time a purified effluent and a valuable artificial manure, 
has been definitely abandoned for good and all. The 
purification of sewage by filtration, especially by inter- 
mittent downward filtration, is chiefly effected by 
bacteriological, though slightly assisted by mechanical 
action, the success of which depends upon the pro- 
| pagation of a particular class of bacteria or microbes, 
with whose exact nature and functions we have not 
hitherto been very conversant. Having accepted this 
| theory—though all do not fully do so—an enormous 
number of these organisms may be cultivated, which 
subsist on the sewage, and in so doing absorb and remove 
its disagreeable and dangerous properties. When treating 
sewage upon this principle in intermittent downward filtra- 
tion tanks, the great point is to keep them constantly and 
plentifully supplied with pure air, without which these 
friendly microbes cannot exist. Success appears to have 
attended the application of this method on a small seale 
at Exeter, Winsford, Sutton, and some other localities ; 
but whether it would answer in the case of our large 
cities and towns is not quite so certain. If so, the 
lavish expenditure upon costly sewage farms, frequently 
entailing considerable financial loss, will not occur in 
future. It is impossible, in connection with this subject, 
to ignore the results obtained by the careful and valuable 
series of experiments conducted by Mr. W. J. Dibdin at the 
Northern Outfall precipitation works at Barking, under the 
direction of the Main Drainage Committee of the London 
County Council. One of the conclusions that well-known 
authority arrived at was that the actual composition of 
the filter was a matter of comparatively little importance ; 
| secondly that the experiments regarded in their entirety, 
| particularly if the sewage were clarified previously by preci- 
pitation, proved that it might be puritied to any degree re- 
quired. The amount of purification would depend upon the 
length of time during which the effluent is allowed to remain 
in contact with the filtering apparatus, and also the length 
of time it is allowed to remain under aération. Under 
| certain conditions Mr. Dibdin estimates that the required 
| area for the treatment of the whole of the metropolitan 
| sewage, reckoned at 180 million gallons, would not exceed 
| 180 acres. It is also admitted that this is the maximum 
| rate that could be attained under all the accompanying 
circumstances. 

An example of the intermittent downward filtration 
for the purification of sewage, where the earth, the 

| ultimate receptacle of everything which is above, upon, 
or beneath it, is the filtering medium, has afforded satis- 
| factory results on a small seale in Stirlingshire, N.B. 
| Upon the same principle £30,000 is to be spent upon a 
much larger sewage scheme for Foleshill. The sewage is 
to be conveyed to some twenty acres of suitable land at 
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Seone, treated by chemical precipitation in tanks, and 
after filtration passed over the land. <A far more ex- 
tensive sewage scheme is in course of execution by 
the Corporation of Brighouse for intercepting the sewage 
of the borough and the neighbouring districts and 
clarifying it, in order to prevent the pollution of the 
river Calder. The process to be adopted consists in 
treating the sewage with lime and sulphate of alumina in 
tanks, and then passing the effluent water over forty 
acres of land intermittently, so as thoroughly to filter it 
before discharging it into the river. Some idea of the 
extensive character of the project may be gained from 
the fact that the total length of main sewers is over 
seven miles. The work is of a very heavy description, 
entailing the construction of tunnels 60ft. below the 
ground level, one of which passes under the river, and at a 
cost of nearly £120,000. But very slow progress is being 
made in Benares, in India, and still less at Cawnpore, 
which are the only two districts in Hindustan in which 
any important sewerage works are under construction. 
The conditions, not only of climate, but of the native 
population, and their habits, customs, and prejudices, are 
so totally opposed to all Western notions of sanitary 
progress and reform, that, as only those know who have 
sojourned among them, the introduction and the necessary 
enforcement of hygienic precautions is a task from which 
it is no wonder many Europeans shrink. A very im- 
portant system of the disposal of sewage has been taken 
in hand at the pleasant and popular Belgian seaside 
resort, Blankenberghe. It carries all the solid and liquid 
into main and branch sewers, and after partial puritica- 
tion utilises the eftluent for fertilising the land. The 
principle is that of the sewage farm, as adopted in Berlin, 
Breslau, Dantzig, Milan, and Paris, not to mention the 
well-known localities at home, where the same system 
is, and has been for years, in operation. The Corporation 
of Manchester has not yet decided upon the course it 
intends to adopt with reference to the great sanitary 
question which has long been before it, but putting off 
the evil day will not solve the problem. Again, the 
queen of watering-places has for such a lengthened period 


adhered to primitive methods for the disposal of sewage | 


that now she has to be coerced into doing what is right. 
We have no inclination to rake up bygones, or nearly 
bygones, but it is a most regrettable circumstance that a 
serious epidemic should have occurred in one of the home 
counties, the cause of which was distinctly and un- 
mistakeably traced to a neglect of those very duties for 
the stringent and adequate fultilment of which the 
local authorities were specially appointed. Sanitary 
administration, er cathedrd, is fairly good, although 
lacking precision and clearness in many of its definitions 
and requisitions. Sanitary execution is deplorably weak. 
Those appointed as members of the executive are fre- 
quently the very persons whose interests are diametrically 
opposed to their duty; and a very slight knowledge of 
human nature will tell what will happen under the con- 
flicting circumstances. The duty of the Government 
authorities is in the first place to amend some of the 
most feeble and optional recommendations in their 
ordinances, to make them compulsory, and to strengthen 
the hands of the executive department by the employ- 
ment of those who have no local interest in the districts 
over which they have to exercise supervision and 
control. 


WATER SUPPLY. 

During the past vear two very striking object lessons 
have been given to those having charge of the public 
health as to the increasing care and caution that ought 
to be exercised in watching over the sources of the supply 
of water for drinking purposes. At Maidstone, a town of 
only 30,000 inhabitants, owing to the contamination of 
the springs, due to the assemblage of hop-pickers in the 
neighbourhood where these are situated, nearly 2000 of 
the inhabitants, or 1 in 15, were stricken down with 
typhoid fever, of whom over one-fourth died. The supply 
for this town is in the hands of a private company, and 
although no public inquiry has yet been held as to the 
direct cause of the outbreak, it is sufficient to know that 
the supply to that part of the town which suffered was 
derived from surface springs which were insufficiently 
protected to prevent them from suffering from contami- 
nation. At Lynn, where the other epidemic occurred, 
the water supply is in the hands of the Corporation. In 
this case the water is derived from surface springs 
situated some miles from the town, and flows through an 
open waterway to the pumping engines. This conduit is 
entirely unprotected, and open to the cattle grazing in 
the fields through which it passes, and along its course is 
bordered by cultivated ground which is manured from 
time to time, and especially as it gets near the works, 
with night-soil and refuse from the town. The filtering 
bed at the pumping station is utterly inadequate to 
purify this water properly. The immediate cause of the 
outbreak of fever, of which over 500 cases occurred in the 
course of a very short time, was ascribed to the effect of 
a very heavy fall of rain following on a period of dry 
weather, and washing contaminating matter off the cul- 
tivated land. The Corporation have been anxious for 
some years past to provide a purer supply by conveying 
the water from the springs in iron pipes, and some years 
ago plans were prepared with the view of obtaining the 
necessary parliamentary sanction to carry out the works 
and raise the money. Owing, however, to the opposition 
of the ratepayers, the Bill had to be withdrawn. More 
recently a similar scheme was promoted, but the neces- 
sary consent of the ratepayers again could not be obtained. 
The Local Government Board then took the matter in 
hand, and by means of a provisional order, confirmed by 
Parliament in the usual way, obtained the power required, 
and the works for an improved supply have now been 
some time in hand. 

Unfortunately, the lesson taught by such cases as 
Maidstone and Lynn, and of Worthing a few years pre- 
viously, are soon forgotten. A perusal of the paper read 


we gave an extract in our number for December 8rd last, 
will show that during the last 30 years there have been no 


to drinking contaminated water from public supplies ; 
the number of cases of fever in 29 of these outbreaks 
amounting to 16,486. Local authorities, especially in the 
smaller towns, prefer running the risk of having the 


taining the quality of the water supplied or for ensuring 
a pure supply. <A periodical analysis of the water, 
although not an infallible guide, yet is valuable as indi- 
cating the amount of nitrogenous material or the number 
and character of the organisms contained in the water, 


contamination from decaying organic matter. Yet there 
are very few of the smaller towns where the sanitary 
authorities will sanction such an expense being incurred by 
their medical officer. Unfortunately, there is some ex- 
cuse for this, as samples of water sent for analysis to 
different chemists and bacteriologists frequently give 
very different results. A striking instance is given of this 
in our account of the London water supply in our impres- 
sion for June 11th, where it is shown that the number of 
microbes contained in filtered water, as analysed by Dr. 


Company's water from 40 to 194; and in that from the 
New River from 20 to 194, 

The supply of water to the metropolis has during the 
vear received a considerable amount of attention. In 
September there came into operation an Act which had 
been brought in during last Session by the Government, 
under the provisions of which any consumer of water 
supplied by any of the eight companies which supply 
London, if he has cause to complain either of an insuffi- 
cient supply or of the quality of the water, or any sanitary 
authority interested, may apply to the Royal Commis- 
sioners, who, if the offence be proved, can inflict fines 
and direct remedies to be taken. 

In May the Government also procured the appointment 
of a Royal Commission, of which Viscount Llandaff is 
chairman, who were directed to consider the subject of 


chased and placed under the control of one or more 
authorities ; or, if not, whether more control should be 
exercised over the companies by local or other authorities ; 
and whether any two or more of the present systems 
could be amalgamated with advantage. On the appoint- 
ment of this Commission, the London County Council at 
once let it be seen that in their opinion such an inquiry 
Was unnecessary, as they passed a series of resolutions 
declaring that the supply of water to the metropolis 
ought not to remain in the hands of the companies, but 
should be purchased from them at a fair and reasonable 
value; that as the London County Council represented 


of the rateable value, and would be liable for four-fifths 
of the purchase money, they ought therefore to be Water 
Authority ; and further, if Parliament would not sanction 
their purchasing the undertakings, then that they should 
be given powers of control over the companies. 

To give effect to these views the County Council pro- 
moted in the last session eight Water Bills for acquiring 


were not inclined to move as fast as the County Council 
desired, and thought it more prudent to wait for the 
report of the Royal Commission, the Bill for the pur- 
chase of the Chelsea Company's undertaking, which was 
taken first, being rejected on the second reading by a 


withdrawn. 
The great scheme for supplying London with water 


Council to apply to Parliament without delay for power 
to proceed with the Usk and Llangorse section, which 
alone is estimated to cost 17} millions. 
has been engaged in completing the surveys. 

During the past year all the London companies have 
been engaged in improving their works and increasing 
their storage room. The East London, the Grand Junc- 
tion, and the Southwark and Vauxhall are now in a 
position to afford a constant supply, and it is expected 
that early in the New Year the New River, the Chelsea, 
and the West Middlesex will be in the same position. 
The Southwark and Vauxhall also have been engaged in 
remedying the continual complaints arising from the 
constant leakage from their 42in. main running from 
their works at Hampton towards Kingston, and thence 
into their district supply. These pipes had been laid 
with sockets of insufficient length, and the leakage was 
so great, and the constant opening of the streets so 
frequent, that the nuisance formed the basis of a petition 
to Parliament by the Local District Councils, and the 
consequent insertion of a clause in the Act obtained last 
year for the immediate remedying of the defective work. 
The most important feature of the year in connection 
with the London water supply is the acceptance of a 
tender for a sum approaching a million for the construc- 
tion of the first of the great storage reservoirs to be 
constructed at Staines, for a joint committee of the West 
Middlesex, the Grand Junction, and New River Com- 


A staff, however, | 


less than 46 instances of outbreaks of enteric fever due | 


inhabitants, for whom they act as guardians, poisoned | 
rather than spend the necessary money for either ascer- | 


and will indicate whether the same is being subjected to | 


Frankland, Messrs. Crookes and Dewar, and at the labora- | 


tory of the London County Council, varied from 653 to | 
22 in a cubic centimetre ; and in the East London Water 


the London water supply, and to report as to whether it | 
is desirable that the water undertakings should be pur- | 


_— 


| requiring notice is that for the Compensation Works of 
| the Bradford supply, under the power of their last Act 
The Gauthwaite compensation reservoir is being formed 
by the construction of a masonry dam, 110ft. high, acrogs 
the valley of the river Nidd, which will make a lake two 
and a-half miles long by half a mile wide. From this 
reservoir a conduit is being carried down the Nidd Valley 
involving the construction of three tunnels, one of which 
and the dam for the reservoir have been completed during 
the past year. 

The large works for the better supply of Birmingham, 
which are being constructed under the power of an Act 
obtained in 1892, have also been making progress during 
the past year, but it will be some years yet before Bir. 
mingham will be able to avail itself of the Welsh supply, 
The works involve the impounding of a supply froin the 
river Elan, in Radnorshire, and conveying 67} 1illion 
gallons a day to the town by a conduit seventy-three 
miles in length, the estimated cost of the works being 
£6,000,000, : 


GAS. 
| An expansion of unexampled magnitude has taken 


place in the use of gas during the past year. The 
growth of consumption has been restricted neither 


to one district nor to this country ; it has been quite as 
marked in Midland towns and continental cities as in 
London. Therefore, the progress of the three metro. 
politan gas companies, whose make of gas is approxi- 
mately one-fourth of the total production in the United 
Kingdom, mirrors very faithfully the general advance, 
The accounts of these companies for the last six months 
of the year have not yet been published, and therefore 
the figures for twelve months ending on June 80th form 
ithe basis of the following references. The gas sold 
amounted to nearly 31,674 millions of cubie feet—an 
increase of 2484 millions, or 8°5 per cent. on the voluny 
sold in the preceding annual period. The prices charged 
for gas were unaltered throughout the two periods; and 
it gratifies our sense of the fitness of things to observe 
| that the South Metropolitan Gas Company, supplying 
gas at 2s. 3d. per 1000 cubic feet, secured the largest 
increase—10°08 per cent.; that the Commercial Gas 
Company, charging 2s. 6d., came next with an increase 
of 9°5 per cent.; and that the Gas Light and Coke Com. 
pany, by the relatively high price of 2s. 10d. to the 
majority of their customers, gained an increase of only 
777 per cent. It may not be irrelevant to add that the 
difference in prices is in part explained by the fact that 
for every 1000 cubic feet of gas sold, the Gas Light and 
Coke Company spent 0°55d. more on coal, 0°9d. more on 
carbonising wages, and received 1°04d. less for coke and 
breeze, than did the South Metropolitan Gas Company. 
The advance in gas consumption was due in no small 
measure to the increasing use of coin-freed meters, of which 
about 135,000 were in operation in London alone at the 





79 per cent. of the population supplied, and 87 per cent. | 


the works of the eight London companies, but Parliament | 


| ducts. 


end of June last. Gas undertakings have, however, not 
earned profits commensurate with the immense increase 
in the gas rentals during the year. In order to maintain 
the rates of dividend paid during the preceding twelve 
months, the two lesser London companies had to deplete 
their reserve funds to a slight extent in the year under 
review, while the Gas Light and Coke Company drew on 
its accumulated funds for no less than about £118,250, or 
more than one-seventh of the sum distributed to holders 
of the ordinary stock. The chief cause of the diminished 
earnings of gas undertakings ina year of greatly increased 
output was the very low return from the residual pro- 
The disastrous policy adopted by the premier 


| London company of accumulating huge stocks of coke 
| and sulphate of ammonia recoiled most heavily upon it; 


majority of 258 to 123, upon which the other Bills were | 


from Wales has been practically dormant during the past | 
year, notwithstanding the expressed intention of the | 


but everywhere low prices for these residuals prevailed. 
Notwithstanding an increase in production proportional 


| to the increase in the make of gas, the London gas com- 





panies, under the provisions of the Staines Reservoir 
Act. The reservoir now about to be constructed is to 
hold 2,000,000,000 of gallons, to be pumped from the 
Thames when water is abundant. The companies have 
power to take from the Thames 35 millions of gallons 
daily when the reservoir is completed, and, if required, to 
increase the storage capacity at intervals of ten years 
until 18,000,000,000 gallons can be stored. The total 
capital outlay is put at £4,125,000. 

Generally throughout the country a large number of 
works is now being carried on for fresh supplies, or 





by Dr. Poore before the Royal Medical Society, from which 





improving those in existence. The only one of magnitude 





panies received for residual products nearly £100,000 
less than in the preceding annual period. The decrease 
was 12 per cent. to the Gas Light and Coke Company, 
and about 3°6 per cent. to the two smaller companies, on 
the twelve months’ trading. The latter percentage pro- 
bably fairly represents the average diminution in the 
returns from residuals experienced during the year 
by well-administered gas undertakings throughout the 
country. During the last six months receipts improved 
through a considerable rise in the value of sulphate of 
ammonia, and prospects are now much better. A repre- 
sentative meeting of manufacturers of sulphate of 
ammonia was convened during the year, and a levy of 


| 6d. per ton produced was agreed to for the purpose of 


raising a fund to advertise its merits as a manure. The 
heavy impost of local rates, increased at each quin- 
quennial period, has long been resented by the directors 
and shareholders of the metropolitan gas companies, and 
strong measures were taken during the year to enlist the 
consumers’ aid in demands for a reduction. The South 
Metropolitan Gas Company was ultimately successful 
in securing a uniform basis of assessment throughout 
its district. The Gas Light and Coke Company decided 
to inform its customers on all accounts for gas supplied 
that 2}d. of the price charged per 1000 cubic feet ‘is 
paid by the company in the shape of rates to the local 
authorities, over whose expenditure the directors have no 
control.” 

Steady improvement in manufacturing plant and pro- 
cesses was to be observed during the year. Coal-convey- 
ing and elevating machinery gained ground, and mechanical 
stokers became more common in retort-houses. Inclined 
retorts, needing but the simplest charging devices, were, 
however, adopted in many new and several renovated 
retort-houses. The claim of the Automatic Coal-Gas 
Retort Company, which owns the English patent rights 
of M. Coze, to a monopoly of the right to carbonise coal 
in inclined retorts, was fully upheld by a judgment of Mr. 
Justice Romer in an action brought by the company in 
March against the Salford Corporation for alleged in- 
fringement. The case occupied the Court for several days, 
and was remarkable, even in these times, for the mass of 
expert evidence tendered. A slightly higher level of 
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general efficiency in the washing and scrubbing of gas 
was attained during the year, but the great demand felt 
for rotatory serubbers was chiefly in connection with the 
‘extraction of cyanogen compounds from gas. One firm 
alone supplied for cyanide extraction during the year 
plant capable of dealing with over 8000 millions of gas 
per annum ; and even at the prevalent low value of 
cyanides, their recovery from coal-gas appears to be re- 
munerative. No novel features in methods of purification 
were noticeable, though the use of Weldon mud in place 
of oxide of iron continued to extend. At the close of the 
year upwards of fifty gasworks, including the largest 
in London, employed it—some almost to the entire 
exclusion of oxide of iron. Carburetted water gas ex- 
tended in favour as an enriching agent, despite fears 
expressed in uninformed circles of danger on account of 
the toxic properties of carbonic oxide, which forms about 
30 per cent. of the bulk of the carburetted water gas. 
Representations of such danger were made to the Local 
Government Board when the Stockport Corporation applied 
for powers to borrow capital for the erection of carburetted 
water-gas plant, and were instrumental in persuading the 
Board to impose provisionally on the Corporation the con- 
dition that not more than one-fourth of the gas distributed 
should consist of water gas. During the year gas took a 
definite place as a practical tractive power for tramcars, 
twelve of which, each capable of carrying fifty-two 
persons, at a speed considerably in excess of the statutory 
eight miles per hour, were constructed and provided with 
gas motors, for a tramway 74 miles in length, at Black- 
pool. The incandescent system of lighting has spread toa 
marvellous extent, aided by anti-vibratory fittings, fire- 
proof glass chimneys, and the ‘ Holophane” diffusive 
globes. The Metropolitan Gas Referees this winter noti- 
fied the gas companies of their intention ‘*to make exten- 
sive changes in the mode of testing the illuminating 
power of gas;"’ and since the issue of the notification 
speculation has been rife as to the nature of the promised 
changes, which cannot fail to have far-reaching signi- 
ficance. The Incorporated Gas Institute held its thirty- 
fourth annual meeting in June, at Bath, while the junior 
body, the Incorporated Institution of Gas Engineers, 
held a meeting in London in May, under the presidency 
of Mr. Corbet Woodall, M. Inst. C.E., who during the 
year was elected to join the Court of the Gas Light and 
Coke Company. 


CHEMISTRY. 

Of advances in the science of chemistry to be recorded 
in the year now past, the liquefaction of fluorine must 
be accounted the most striking. The isolation of this 
exceedingly active and vigorous element, effected a few 
years ago by Moissan, was, of course, a more signal 
triumph; but the present feat is noteworthy, and serves 
to round off the descriptive chemistry of the halogens in 
a satisfactory manner. The work was performed by 
M. Moissan and Prof. Dewar, the former contributing the 
fluorine and the latter abstracting heat from it. Both 
the preparation of the gas and its liquefaction present 
considerable difficulties, and that these have been over- 
come is due in no small measure to the skill and resource 
of the modern instrument maker, who, at his best, must 
be regarded as an engineer in miniature. What he is at 
his mean level our Christmas cordiality forbids us to say; 
at his worst, opinion becomes mere profanity. 

Original research in pure chemistry, though fairly 
copious, has not resulted in any startling discovery or in 
the promulgation of any all-embracing theory. There 
has been a large expenditure of labour in the determina- 
tion of what are humorously termed “constants ’’—values 
varying as a rule with every particular case and with 
every phase of each case. Such work becomes impressive 
only when regarded in the mass. All possible chemical 
data should be collected and recorded—paper and printing 
being cheap—in order that out of the accumulation of 
crude material thus provided, some great mind, not 
perhaps yet extant among us, may select the essentials 
and make the world the richer by a vast and fruitful 
generalisation. It is to be hoped that the great mind 
when it comes will not be borne down and crushed by 
the load of superincumbent facts beneath which it must 
needs delve. But, apart from their multitude, many of 
the data now being diligently got together will eventually 
be difficult to handle, because they lack accuracy. Many 
have been obtained by methods originally rough and only 
very recently perfected; others by experimenters more 
concerned in collecting numerous figures to uphold an 
hypothesis which they have conceived or conveyed than 
in guarding against errors fortuitous or systematic. 
Drastic revision of many results which have been pub- 
lished, especially of those concerning the question of the 
condition of substances in solution, will be eventually 
requisite. Sound and valuable revisory work has been 
carried out in the United States on the determination of 
the atomic weights of the elements. Only those who 
have read the full published accounts of the details of 
such investigations can form an adequate conception of 
their laborious character. Similar labour will have to be 
bestowed in many other fields in order to attain a cor- 
respondingly high level of accuracy. 

Investigation as to the possibility of altering a given 
atomic weight—that is, of reducing what is now looked 
upon as an ultimate and indivisible substance to greater sim- 
plicity, of resolving it into hypo-atoms of that primordial 
simple substance dreamed of as the single stuff of which 
all elements are made—has not advanced appreciably. 
Professor J. J. Thomson has contributed a calculation of 
the rate of such a resolution with existing means, which 
does not encourage the idea that the hypothetical protyle 
will be made by the pound during 1898. While these 
sober and legitimate speculations are in progress, a stir 
among the ignorant has been created by the categorical 
announcement of the transmutation of silver into gold by 
& modern alchemist in the United States. Daily papers 
usually credited with sanity plunged into sensational 
descriptions of the great discovery, and printed cabled 
balderdash by the half-column. Samples of the converted 


silver were said to have been submitted to chemists here, 
and the result of their analysis was looked for with eager 
attention. It would appear from this credulous expect- 
ancy as if, assuming the material submitted to be genuine 
gold, the success of the process of manufacturing that 
metal from silver had been ascertained; the alleged pur- 
chase by the U.S.A. mint of gold said to have been pre- 
pared in this manner was also quoted as substantiating 
the transmutationist’s claim. Certainly it was not un- 
common in former times—and it is not uncommon now— 
for the adept in gold production to attain such a depth of 
impecuniosity as to make his exhibition of a sample of 
the metal verge on the miraculous, and it may be that a 
knowledge of this circumstance has compelled the belief 
that any sample of gold now submitted must be manu- 
factured, for the excellent reason that it can have been 
procured in no other manner. But granting that our 
adept can obtain possession by, let us say, honest toil, of 
half a sovereign, there appears no great difficulty in send- 
ing this in another form to the assayer and securing a certi- 
ficate of its genuine character. The whole episode is an edi- 
fying exhibition of the gross credulity of the uninstructed, 
and affords a searching sidelight on the abysmal ignorance 
in matters of physical science of the highly-cultivated 
literary persons who undertake the chronicling—and 
directing—of the world’s affairs through the medium of 
the daily newspaper. 

In technical and manufacturing chemistry fair progress 
has been made. A more or less peaceful revolution in 
the heavy chemical trade, concerned with the production 
of such materials as carbonate of soda, caustic soda, 
chloride of lime and chlorate of potash, is proceeding, to 
the increasing detriment of works using the old Leblane 
process. Electrolytic soda and bleach are at last on the 
market, and one company in this country is sufficiently 
well satisfied with its position and prospects to be about 
to double its works and output. Electrolytic chlorate of 
potash has now been made for some years, and in 1897 
its ultimate pre-eminence or even acquisition of a 
monopoly of production had become reasonably certain. 
While on this aspect of the industry, it may be said that 
the prospect of the successful working of electrolytic 
processes is now better than it has ever been before. The 
inventor who devised plant—wooden vats and all— out 
of his own head”’ is being slowly suppressed. Electro- 
lytic processes are recognised as needing nothing but 
sound chemistry and skilful engineering to give them 
every chance of succeeding which they may inherently 
possess, and the qualified consultant is crowding out the 
plausible empiric. Under these more healthy conditions 
the indispensable aid of the capitalist is less difficult to 
procure than once it was for electrolytic ventures, and 
the heaviest and most costly schemes for utilising any 
large source of energy, such as the water power of a big 
river, on the spot, instead of transmitting it to distant 
manufactories, secure a fair hearing, and, on cause shown, 
an adequate trial. 

Smaller chemical manufactures have jogged on without 
undergoing such alterations as to call for much comment. 
New colours have been prepared and new drugs 
synthesised in:about the customary profusion ; the world 
has probably benefited from these about as much as it did 
from those of any other year. Out of the ruck stands the 
commercial production of synthetic indigo at a price not 
more than about one-third greater than that of the best 
natural dye-stuff. It is credibly asserted, however, that 
the dyeing results are not so good as those obtained with 
the natural material. It must not be supposed that 
artificial indigo differs in esse from pure natural indigo; 
both are simply the chemical compound indigotin. But 
whereas artificial indigo is indigotin containing no sensible 
amount of impurity save a little moisture, the best grades 
of natural indigo contain appreciable quantities of such 
cognate substances as indigo-brown, indigluten, and indi- 
rubin or indigo-red. These, more particularly indirubin, 
which is an isomer of indigotin, play a useful part in the 
dye vat, though their precise functions are not accurately 
known. Thus the colour obtained from indigo containing 
indirubin is allowed to be faster and of better shade than 
that from pure indigo-blue, 7.e., indigotin. It follows 
that the action of these auxiliaries must be studied, and 
then those that are essential must be syntherised and 
added in regulated proportion to the pure indigotin. 
When this has been done, artificial indigo will be on an 
equal footing with the natural dye-stuff, and choice 
between them will be simply a question of price. At 
present, although the price of pure artificial indigo is 
higher than that of natural indigo, yet the difference is 
small when the percentage of true indigotin in each is 
taken into account, so that the provision of the valuable 
concomitant substances is the only factor lacking to bring 
the two materials within the limits of competition. 
Without wishing to act as alarmists, we may call the 
attention of planters and dealers to the urgent necessity 
of considering the situation, with the view of endeavour- 
ing so to cheapen the production or increase the yield of 
the natural material as to maintain a profitable trade in 
India, a country which certainly cannot afford to lose 
any considerable source of revenue. 

Synthetic sugar still tarrieth, but meanwhile the dreary 
old nonsense about the superiority of refined cane sugar 
over the product of the same grade from beet has been 
declaimed from many interested platforms. It is admit- 
tedly deplorable that a large colonial trade, employing, 
let us add, much chemical and engineering talent, should 
be threatened with extinction; but nothing is to be gained 
by blinking the facts and indulging in statements con- 
cerning the chemical individuality of sucrose, which it 
would be flattery to call untenable. In the publication 
of such calculated fairy-tales a portion of the lay press 
has performed its customary and congenial office of cats- 
paw, and has put forward the ancient prejudices of not- 
able housewives who made jam forty years ago as worthy 
the same attention as the clear and dispassionate pro- 
nouncements of modern chemistry. It will be curious to 
see the same battle raging round synthetic sugar when it 





comes, 





Metallurgical chemistry has nothing very novel to be 
noted in this chronicle. The development of processes 
for working complex sulphide ores, adverted to in our 
review for 1895, has been slow and not over-sure. The 
latest news concerning one of the best known of such 
processes—the Ashcroft—is not encouraging. Every 
part has been got into good working order except the 
electrolytic deposition of the zinc, which is the clow of 
the whole. The attempt to carry out the process in its 
entirety has not yet been abandoned, but trials hitherto 
made have proved expensive failures. Of the prospects 
of kindred methods little has been published, and we 
must wait a while before we know whether any of them 
is likely to achieve success. The aluminium industry 
has made steady progress, but on lines now well known, 
and therefore not needing comment; it would seem to be 
within sight of that tempting goal of much modern indus- 
trial endeavour—over-production. 

The chemical profession in the early part of the year 
passed through a period of intestine feud, which was as 
injurious as it was unnecessary. The presidentship of 
the Chemical Society was the subject of a contested 
election, an incident inconsistent alike with unity of pur- 
pose and professional decorum. The matter is settled 
now, and we have no intention of reviewing the contro- 
versy, which was bitter, and finally fought out by parties 
of nearly equal strength. But a lesson may be drawn 
from a very regrettable affair. It was perfectly well 
known when the time came for the Council to nominate 
a president for the coming year that there was a par- 
ticular possible candidate whose selection would meet 
with strenuous opposition. Knowing this fact, the obvious 
and wise course was to avoid a choice known to be dis- 
tasteful to a large and important section of the society. 
Had this moderate amount of prudence been exercised, 
a very virulent and unseemly contest would have been 
avoided. Remembering that quite recently a similar 
scandal was narrowly averted in another scientific and 
professional body more definitely associated with engi- 
neering than is the Chemical Society, it is not superfluous 
to comment on and condemn a policy which may seem 
to commend itself to any Council sufficiently invertebrate, 
and can only lead to discomfiture, and possibly to disaster. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Geared locomotives.—A modified type of geared locomotive has 
been introduced which presents several advantages over the other 
types of locomotives driven by gearing, which are extensively used. 
In the majority of these engines every axle is driven by gearing and 
the gearing is exposed, so that it gets clogged with dirt and dust, 
which adhere to the lubricating oil and cause excessive wear of the 
teeth. In the latest style, however, only one axle of each pair is 
driven by gearing, the second being driven by coupling rods, and 
the gearing is enclosed by a casing which forms an oil chamber, the 
gears thus running continuously in oil and having the teeth kept 
clean and free from abnormal wear. The object of using geared 
locomotives is to allow of using heavy and powerful engines on 
extremely rough lines, having sharp and irregular curves, steep 
gradients, and very light rails. For weights up to 45 or 50 tons, 
they are usually carried on two four-wheeled bogies or trucks, while 

eavier engines, up to 80 tons, have three such trucks. In one style, 
the wheels on one side of the engine have bevel gears bolted to 
their faces, driven by bevel pinions on a longitudinal shaft which is 
driven by vertical inverted cylinders at the side of the fire-box. In 
another style, bevel gears are secured to the axles, and driven by 
bevel pinions on a longitudinal shaft under the boiler, this shaft 
being driven by vertical or inclined cylinders. Gearing is some- 
times interposed between this main shaft and the shaft driven by 
the cylinders. In the latest engine the shaft is driven direct from 
the cylinders. Jn all these engines the shafts are made flexible by 
universal joints and telescopic couplings. Some of these engines 
traverse curves of 70ft. radius hauling heavy loads. 

Mouster riveting machines.—Two riveting machines of 100 tons 
capacity have recently been putin by the Schenectady Locomotive 
Works, one of which has a gap 17ft. deep in the clear, and wide 
enough to allow the fire-box to swing clear inside the gap. To 
effect this the riveting cylinder projects over the gap. With this 
arrangement a larger number of rivets can be put in—especially 
around the fire-box and its junction with the shell—than can be 
done with a narrow gap having the cylinder head flush with the 
side of the gap. The frame is in two pieces, meeting at a bolted 
joint at the bottom, and held together by a through bolt at the 
bottom of the gap, where the frames have lugs which meet when 
bolted up. The machine can be operated with three pressures— 
25 Ib., 75 lb., and 100 lb.—the change being made almost instan- 
taneously. This enables the lighter work to be done at higher 
speed, economises in the pumping power, and avoids the stretch- 
ing of the edges of light plates which results from putting too 
much pressure upon them. The automatic squaring device, which 
acts as a plate closer, consists of a sleeve which surrounds the die 
and moves automatically in advance of it, thus gripping the plate 
firmly and squaring up the work before the upsetting begins. 
The machine is operated by one lever, and the squaring device 
saves time by reducing the amount of care to be exercised by the 
workman in bringing the work truly inline. The device is of special 
value where the work handled is so heavy that the workman 
cannot readily control its motion. The other machine has a gap 
12ft. deep, and its frame is one great steel casting. 

Lengthening a ricer steamer.—The steamer New York, running 
between New York and Albany on the Hudson River, has recently 
been lengthened 30ft. by cutting herapart amidships, pulling the low 
section ahead, and then building in the intermediate frames and 
skin plating. This vessel was built in 1887, and was 301ft. long 
—now 331ft.—on the water-line, 31lft.—now 341ft.—over all ; 
beam, 40ft.; width over guards—deck—74ft.; depth, 12ft. 3in.; 
draught, 6ft.; net tonnage, 1092. The shallow hull carries a super- 
structure, with two rows of cabins, saloons, smoking-rooms, &c. 
The frames are 3in. by 4in. by 7gin., 2ft. apart, with reverse bars, 
2hin. by 2}in. by ;5;in.; stringers, 3in. by 4in. by Zin.; floor plates, 
in. by 16in.; and skin plating, gin. thick, with fin. and yin. for 
the sheer and garboard strakes. There are four water-tight com- 
partments, with no doors in the bulkheads. The vessel is driven 
by 39ft. paddle-wheels operated by a beam engine of 3850-horse 
power, with a cylinder 6ft. 3in. diameter, and 12ft. stroke. The 
vessel was placed on specially-designed ways in the dry dock at the 
shipbuilding yard, and the hull was cut abreast of the boilers. 
When this had been done, the wedges were driven home, lifting 
the bow section from its keel and bilge blocks, its weight being 
then supported by the ways, which were lubricated with a mixture 
of tallow and fish oil. Four chains of 13in. iron were attached to 
the bow section, which weighed 350 tons, and their ends made fast 
to a pair of five-fold blocks. At the shore end were four-fold 
blocks, anchored by 1gin. chains. The two sets of blocks were 
connected by a 5in. manila rope, the ends of which were led to two 
steam winches. The moving was done in 5} minutes, and only a 
very slight adjustment was required afterwards. The lengthening 
was done to increase the passenger capacity, which was originally 
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2500. The draught of the hull will now be 5ft. 64in. instead of 
6ft., but with the increased load it is probable that the speed will 


remain at 23 knots with forced draught, and 20 knots under 


natural draught. 








THE IRON, COAL, AND 
OF BIRMINGHAM, WOLVERHAMPTON, 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Business at the moment in this district is resting on its oars, 
quarterly meetings in Wolverhampton and | Wages Board took a great interest in the founding of the Scotch | 


waiting next week’s 
Birmingham. 


this trade quoted their prices for the new quarter at £6 
£6 5s. per ton. They reported themselves well-off for orders, and 
with numerous inquiries still coming to hand. 
department are good for 1898, The proceedings of the Unmarked 
Bar Association are in truth very significant, as this is the only 
combination of its kind which has ever existed among the common 
bar makers. Previous to three years ago what are known as 





Staffordshire “‘ marked” bars were regarded as chiefly regulating 


trade movements. 

As concerning the condition of the sheet iron market as the new 
quarter opens, it is very significant that even twelve months ago 
the makers were complaining of over-production, and of the impos- 
sibility of getting satisfactory prices. Sheets, singles, were 
£6 7s. 6d. to £6 10s. per ton ; doubles, £6 12s. 6d. to £6 15s.; and 
trebles, £7 7s. 6d. to £7 12s. 6d. Stamping sheets were quoted 
£9 singles, £10 doubles, and £11 lattens, of either iron or steel ; 
and tray sheets, £10 10s. per ton, but of Welsh manufacture they 
could be had at £9 delivered Staffordshire. Soft bucket-making 
sheets of local make were quoted in January, 1897, £7 for 24-gauge, 
£7 15s. for 27-gauge, and £8 5s. for 28-gauge, bought through 
brokers. This afternoon, black sheets, singles, were quoted 
£6 to £6 2s. 6d. for galvanising and merchant purposes ; doubles, 
£6 5s. to £6 7s. 6d.; and lattens, £7 to £7 2s. 6d. Thus, compared 





with the commencement of last year, sheet iron is easier to-day by | 


7s. 6d. per ton in respect to singles and doubles, and 7s. 6d. to 10s, 
per ton on lattens. Galvanised corrugated sheets twelve months 


ago were £10 5s. to £10 10s. for 24-gauge, f.o.b. Liverpool ; this | 


afternoon the price was £9 10s. to £9 12s. 6d., so that in this 
department there has been a drop of from 15s. to 17s. 6d. per ton. 

Pig iron was to-day again in excellent sale, and prices were 
strong, a result of a shortness in supplies, and a fact that consumers 
are in every direction pressing makers for deliveries. The quarterly 
meeting is likely to find this department in the market exceedingly 
firm. Current values are:—Cold blast pig, £4 10s.; all-mine 
Staffordshire forge, 55s. to 60s., and foundry, 64s. to 67s. 6d.; 


+ENERAL TRADES | 
AND | 1896. 


To-day—Thursday—in Birmingham the unmarked- 
bar trade was the strongest branch of any department of the | 
finished iron section, and the members of the Association governing | 
2s. 6d. to | 





an advance of 2s, 6d. per ton wa i 
change in ironworker’s wages. A further advance of 1s. 5d. was 
established at the end of February, when the average selling price 
was £5 16s. 8d. per ton. For the two months ending April there 
| was a reduction of 1s. 4d. per ton, and by the end of July the 
| average had dropped to £5 13s. 8d. For the two months ending 
August there was a slight recovery to £5 lds, 5d., and there was a 
further advance to £5 16s. 7d. for the two months ending October, 


To Staffordshire the year has been an unusually interesting one 
| ment of the Scotch Malleable Iron ‘Trade Wages Board, which 
wrevious to 1897 had no existence. The Staffordshire and Midland 


Board, and afforded it valuable information, At the very begin- 
| ning of 1897 a deputation representing the Scotch masters and 
ironworkers combined visited Staffordshire to investigate the 
working of the Staffordshire Board. It was explained to the 
| deputation that the Midland body is not only an arbitration and 


| to prevent excessive competition between ironmasters. ‘The undue 

| multiplying of wages scales was deprecated as likely to lead to 
increased competition between the several ironmaking districts of 
the kingdom. 


NOTES FROM LANCASHIRE, 
(From our own Corresponde nts.) 

| Manchester,—It canscarcely be said that so far the opening of the new 
year has been of a very encouraging character. The continuance 
of the engineering dispute, which seems now unlikely to come to 
any official settlement, still has a disturbing effect upon the 
immediate outlook, and there is a feeling of uncertainty with 
regard to the possible course of events that checks business of any 
moment just now being put through. The position, however, is 
| generally one of steadiness, and even speculative merchants are 
| cautious about how they commit themselves to forward engage- 
| ments, 
The Manchester Change meeting on Tuesday brought together 
| a tolerably good attendance for the first market after the holidays, 
but there was not much doing in the way of business, and only in 
exceptional cases were inquiries of any moment reported. A fair 
| weight of business is, however, in negotiation, and under ordinary 
conditions the outlook would not be unsatisfactory. Lancashire 
makers of pig iron are firm at their list rates, and quotations for 
both Lincolnshire and Derbyshire remain unchanged. Delivered 
Manchester, local brands are still quoted 45s, 6d. 
18s, 6d. for foundry, less 25; Lincolnshire, 43s, for forge and 
45s. 6d. for foundry ; and Derbyshire foundry, 47s. 6d. and 48s. 6d. 
!up to 50s. net cash, delivered Manchester. Where there is any 


part-mine, 44s. to 45s. for forge, 47s. 6d. to 50s. for foundry, and | change in the market it is chiefly in some of the outside brands, 
cinder pig 40s., and 2s. 6d. extra for foundry ; Northamptonshire | and _ this is not at all material, 48s, 6d. being about the minimum 
forge, 43s.; North Staffordshire forge, 44s. to 45s.; Derbyshire, | for Middlesbrough, with makers’ quotations averaging about 49s. 


rong 46s.; Lincolnshire gray forge, 47s. 6d.; and hematite, 58s. 
to 60s. 

The record of the steel trade in this district in the past twelve- 
month is one of the best which it has ever been possible to look 
back upon. The satisfaction derived from a survey relates, how- 
ever, more to the question of demand than price, since although 
the former has been excellent, the latter has not left much room 
for boasting owing to the severe competition of other districts. 
At the very beginning of the year orders were very brisk. It was 
announced that the production of steel in South Staffordshire, 
chietly from imported billets and blooms, was at that time rapidly 
approaching in bulk to the total production of finished iron. 
Bessemer blooms and billets were £4 15s. ; Siemens ditto, £5 to 
£5 5s.; bars, £6 10s.; hoops and sheets, £7; rods, £6 15s.; and 
plates, £7 to £7 10s. In the middle of April steel makers an- 
nounced the booking of orders sufficient to keep the works 
regularly employed till midsummer. Bridge and girder and 
structural engineering plates rolled in the North of England and 
Scotland were quoted £6 7s. 6d. to £6 8s. 9d., and £6 10s. delivered 
in the Staffordshire district, and boiler plates were quoted 
£6 12s, 6d. to £6 13s. 9d., and £6 15s. according to specifications. 
For steel at the July quarterly meeting of the year there was an 
active demand, and steel makers were asking more money. 
October steel was quoted £4 10s, to £4 15s. for Bessemer billets 
and £4 15s. to £5 for Siemens ditto; bars, £6 5s. to £6 10s.; 
sheets, £7 5s. and upwards ; cold rolled sheets, £1010s. Girders 
and angles were £6 for large and £6 15s, for small. The works 
were reported well employed at satisfactory prices, and with good 
prospects for the remainder of the year. On the quarter there 
appeared no alteration in values, but Siemens billets were about 
2s. 6d. changed on January or April rates. Bessemer billets were 
about 7s. 6d. and Siemens about 10s. per ton better than in 
October, 1896, when the first were £4 7s. 6d. and the latter £4 10s. 
per ton, Steel plates in October were quoted £5 15s. to £6 1is.; 















rounds and squares, £5 lds. to £6 5s; and flats, £5 10s. to £5 1is.; | 


angles, £5 7s. 6d.; tees and channels, £5 15s. Prospects for the 
first quarter of the new year are excellent, and the works at date 
are very fully engaged. 

The condition of the galvanised sheet iron trade throughout 
1897 has not been a favourable one—a matter of the more regret 
owing to the great importance which attaches to this branch of 
local trade. For the eleven months ending November, the total 
shipments were 207,388 tons, against 223,928 tons to the same 
date in 1896, or less by 16,540 tons, The leading markets have 
been Australia, which took 47,721 tons ; India, 36,000 tons ; South 
Africa, 27,543 tons; the Argentine, 19,426 tons; and “other 
countries,” 35,825 tons. It must be borne in mind, however, 
that this year’s shipments, when a comparison is made with 1896, 
have to compare with quite a phenomenal period, since the 
shipments of 1896 have never been exceeded in the history of 
the trade, and were accomplished during a twelvemonth of quite 
unusual prosperity in this important branch of trade. The 
total shipments in 1896 formed a record, and were 245,000 tons, 
against 204,000 tons in the year before, or an increase of 41,000 
tons. Set against 1894, there was an increase of nearly 76,000 
tons. Australia was the largest consumer in 1896, with 62,000 
tons, an advance of 21,000 tons over 1895, India was next with 
44,000 tons, South Africa third with 29,000 tons, and the Argen- 
tine Republic fourth with 24,000 tons. Such excellent figures 
clearly indicated that even a year ago the weakness which at 
that time was prevalent in the prices of galvanised sheets and 
black sheets for galvanising purposes did not arise from want of 
a good demand in itself, but from an excessive production. In 
not a little degree the low prices were also due to Welsh and 
Deeside and Lancashire competition. This competition has been 
even more marked throughout 1897, and whether the new asso- 
ciation which has just been formed in the Staffordshire iron 
trade will effect an improvement is a point upon which iron- 
masters in this district are now a good deal concerned. 

The wages of ironworkers have undergone but slight variation 


By | 


to 49s, 3d. net, delivered by rail, Manchester ; Glengarnock, about | 
| 49s, to 49s, 3d.; and Eglinton, 49s. 9d. to 50s.; with American pig | 


iron offering at about 45s. to 45s. 6d., Manchester docks. 
In the finished iron trade makers are mostly fairly well off as 


regards orders for bars, and although there is some underquoting | 


in the open market, £5 12s, 6d. is now only being taken for present 
specifications, with £5 15s. quoted generally for forward delivery, 
and North Staffordshire bars are firm at £5 17s. 6d. to £6. Sheets 
are quiet, and still average about £6 lis. to £7. The same remark 
also applies to hoops, and association list rates remain at £6 10s 
for random to £6 15s. for special cut lengths, delivered Manchester 
district, and 2s. 6d. less for shipment. 

I have previously referred to the effect which the United States’ 
prohibitive tariff, and the competition of American manufacturers, 
have had upon the hoop-making industry of this district, Lanca- 
shire manufacturers having not only lost practically the whole of 
the large export business in baling hoops to America, but having 
recently had to surrender to American competition the import 
orders they have hitherto secured for the South American markets, 
the shipping business in this branch of industry being now mostly 

| restricted to miscellaneous small foreign markets. A good deal of 
anxiety is now being expressed in some quarters as to the possible 
outcome of the recently-formed American syndicate in the wir 
| trade. Already the competition has been very keen, especially in 
| wire rods, and it is regarded as not at all improbable that American 
| manufacturers, having now secured themselves from local competi- 
| tion in the home trade, which is further efficiently protected from 
| outside competition by the tariff, will push any surplus stocks 
| upon the European markets at any prices that may for the time 
| being suit their purpose, which may frequently mean _consider- 
| ably under cost. They had already secured one or two important 
| markets which had hitherto been held by English manufacturers, 
and have even ousted German manufacturers out of positions from 
| which they had previously driven British productions. 
The position in the steel trade shows no material change, although 
| scarcely so strong, if anything. Hematites are rather weaker, with 
ordinary foundry qualities ranging from 55s. 6d. to 56s. 6d., le 
delivered here. Local steel billets average about £4 5s. to £4 6s, ¢ 
net cash. Bars are quoted £6 to £6 5s.; common plates, £5 15s. 
to £5 17s. 6d.; and boiler plates, £6 2s. 6d, to £6 5s., delivered 
| here, 
| Engineering works in this district generally re-started on Wednes- 
| day after the holidays, and in most cases have plenty of orders on 
| their books to carry them well over the year. In fact, in some 
| quarters further orders have, under present conditions, resulting 
| from the lock-out and strike, had to be refused, and I hear of one 
| Lancashire buyer being compelled to go abroad to place a very 
| 




















important order for machine tools, which could not be supplied to 
him in time by the firms in this district. 

Now that the truce mutually arranged between the federated 
employers and the allied trade unions during the continuance of 
the recent conference is at an end, the notices posted at a large 
number of works throughout Lancashire prior to the conference, 
and in the meantime held in abeyance, come into operation as they 
re-open after the holidays, the men as they return to the shops 
being faced by these notices, with the intimation that they will 
come into effect in due course. In addition to the suspended 
notices, there are further additions to the lock-out in various 
Lancashire engineering centres, chiefly Rochdale, Wigan, and 
Preston, and in the Manchester district there have also been 
further additions to the lock-out; whilst one important firm that 
has held aloof is spoken of as now likely to Join. Altogether 
it is expected that there will be about fifty additional firms 
joining in the lock-out, and that the total number of engi- 
| neering firms throughout Lancashire acting with the Employers’ 

Federation will be increased to about 200. This is the federated 
| employers’ prompt reply to the trade union rejection of the 
| terms of settlement, and any further course of action the Federa- 
| tion may take will in all probability be largely governed by cir- 
cumstances ; but it is not for a moment to be supposed that it will 











during the year. The ascertainment of selling prices under the | be lacking in any energetic measures that may be regarded as 
sliding scale showed continued advances each bi-monthly return | essential forthe protection of theemployers’ interests. Ifthestruggle 
from May, 1896, to June, 1897, the average for May and June | istobefoughtout tothe end, the Federation has very plainly intimated 
being £6 3s. 2d., as against £5 13s. 8d. for the corresponding | that it is quite prepared to accept this issue, and carry it on to the 
period of last year. The rate of puddling was fixed at 7s. 6d. in | final conclusion, no matter at what cost, or how long it may pro- 
January, and for July and August was advanced to 7s. 9d. The | tract the conflict. There are various rumours of possible defections 
average then fell to £6 0s, 9d. for October and November, and the | from the Employers’ Federation, but these have practically 
rate of wages was reduced to 7s, 6d. for December and January. | no foundation, and are emphatically denied by Colonel Dyer, the 
The reduction in the average is entirely attributed to the lower | president of the Federation, and also chairman of the Manchester 
prices of sheets, otherwise there would have been a substantial in- | branch, 

crease, It is interesting to compare these average selling prices The continuous heavy strain of the dispute is beginning to tell 
with the declarations of 1896, During the first half of 1896, prices | unmistakeably upon both the employers and the workmen’s leaders, 
however, showed practically no advance, the mills being engaged | It was very noticeable at the Federation meeting held in Man- 
presumably in working off low-priced contracts booked in the early | chester on Friday that Colonel Dyer was suffering from overwork, 
part of the year, For the two months ending December, 1895, | whilst in addition a severe cold had brought on an almost complete 








| in the matter of Wages Boards, since it has seen the establish- | 


Prospects in this | conciliation tribunal, with a wages sliding scale attached, but seeks | 


for forge to | 


——s 





s established, but it involved no | loss of voice, which rendered it quite impossible for the president 


to deliver his anticipated address to the members, the duty of 
explaining the present position devolving upon Mr, Samuel Dixon 
a well-known Manchester employer, who has taken a prominent 
part in connection with the negotiations that have so far passed 
between the employers and the workmen. It may be added 
that at this meeting, which was perhaps more numerously 
attended than any previous similar gathering of Lancashire 
engineering trade employers, the feeling throughout was 
thoroughly unanimous, and that not a single dissentient voice was 
raised with regard to the action the Federation representatives had 
taken at the conference. The opinion on all hands expressed was 
that the employers had gone as far in the way of concession as was 
possible, and that further proposals for a settlement had heen 
| rendered impracticable by the action of the trade unions. At the 
close of the proceedings it was unanimously resolved that ‘ This 
meeting unanimously endorses and approves the decision of the 
| Executive of the Federation come to at the meeting held at York, 
| and expresses its entire confidence in the action they recommend 
to the members.” 

In the coal trade all that can be reported is that the position 
remains nominally unchanged, pits in most cases only re-start. 
ing work on Wednesday. With the continued exceptional mild. 
ness of the season the better qualities of round coal suitable 
for house-fire purposes still meet with only a moderate 
demand, and even with the holiday stoppages of the pits 
supplies are ample for requirements with prices not more 
than maintained at previous quotations. The lower class 
round coals are moving off but moderately for steam, forge, and 
general manufacturing purposes, and with plentiful supplies of 
these, prices continue low, 6s, 6d. being about the full average 
figure for steam and forge coal at the pit mouth, As regards 
engine fuel some collieries are short of supplies, owing to the 
restricted demand for round coals; but they have no difficulty in 
buying in the open market to cover the requirements of their 
customers, which is evidence that there is no scarcity of slack 
generally, and prices remain at about 3s, to 3s. 6d. for common; 
3s. 9d. to ds. 3d. for medium; and 4s, 6d, to 5s, for best sorts at 
the pit mouth, 

Only a quiet business is reported for shipment, and with plenti- 
ful supplies offering at the ports owing to the restricted inland 
demand, low prices are in many cases being taken, but the general 
quotations remain at about 8s. to 8s, 3d. for good steam coal 
delivered Mersey ports, with about 7s. 6d. to 7s, 9d. quoted for 
delivery alongside at Manchester docks. 

Barrow.—The hematite pig iron trade is steady this week, 
although the holidays have somewhat checked the volume of 
| sales. Makers are very busy and very fully employed, and 
the make of the forty-one furnaces in blast, as compared 
with thirty-five in the corresponding week of last year, is 
all going into immediate consumption. Makers, in fact, are very 
fully sold forward, and delivery engagements have been and are 
still being largely entered into. On prompt account there is not 





| much doing, as holders of warrant iron are firm in their transac- 


| tions, and are looking forward to a fuller rate of prices. Mixed 
Bessemer numbers are still quoted at 48s, 6d. to 50s. 6d. per ton 
net f.o.b., and warrant iron is firm at 48s. 24d. net cash sellers, 
48s. 2d. buyers. Forge and foundry iron is in small request, and 
quotations are not given. 

very steady tone is reported in the iron ore trade, and the 
demand remains fuller than the supply, with the result that on the 
one hand prices are maintained at the high rate of 10s. 6d. to 11s, 
per ton net f.o.b., and, on the other hand, that smelters are still 
directing much attention to Spanish ore, which is in large con- 
| sumption in the north-west district, at prices varying from 14s. 6d, 
to lds. per ton net at West Coast ports. Irish ores are im- 
ported to a small extent, and spiegeleisen is also in good demand, 

Business in the steel trade is comparatively quiet, but makers 
are very fully employed, and are not on the look-out for new trade 
that will require early attention. Orders are so well held that 
makers can weather the temporary weakness in steel products of 
all descriptions. Indeed, it is already known that the demand for 
heavy rails on new delivery arrangements on foreign and colonial 
account are large, irrespective of the home demand, and although 
the ship-plate business is at the moment quiet, in consequence of 
the engineers’ dispute, it is well known that so soon as this difficulty 
is patched up, there will be a marked improvement in the steel 
material trade. In the meantime makers are very well supplied 
with orders. In billets and hoops the demand is very satisfactory, 
and merchant steel, as well as heavy steel castings, are in brisk 
demand, 

Shipbuilders are working short time in consequence of the en- 
gineers’ dispute, and it is probable before long the works will have 
to be closed altogether, if the strike continued. Marine 
engineers are well off for orders, but cannot get along with them, 

Coal quiet, and at cheap rates. Coke steady at firm prices, 

Shipping moderately employed, and freights are good, 
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THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

IT was with considerable difficulty that colliery managers in the 
South Yorkshire district got their men back to work as soon as 
they desired. Although several pits were re-opened on Tuesday 
morning, there was very little done until Thursday. Now work 
has been fairly well resumed, and the weight of coal being brought 
to bank shows the demand is considerably beyond the average at 
a season when mild weather prevails, The call for best house coal 
has been strongly maintained. Although the London markets 
closed in the early part of last week, there were still adequate 
orders from other districts to take all that was forthcoming. Thus 
late values have been easily obtainable. Best Silkstones are quoted 
from 9s, 6d. to 10s. 6d. per ton ; ordinary from 7s, 6d, per ton. 
Barnsley house from 8s, 6d. to 9s. 6d. per ton ; seconds from 7s. 
per ton; thin seam coal making very close upon the latter rates. 
In hard steam coal business is exceedingly good, the inland trade 
being steady and demand above the average, the iron trade 
promising also to increase the call for this class of coal in the im- 
mediate future, Considering the season, a heavy weight is being 
sent to the Humber ports, and previous figures are still ruling. 
Barnsley hards are from 7s, 3d. to 7s. 9d. per ton ; seconds from 
6s. 6d. per ton. One hears a good deal of grumbling at the prices 
at which railway companies have been able to make their contracts. 
Although the larger supplies are to be delivered at about 3d. per 
ton advance upon last year, in not a few instances there will be a 
considerable advance upon that figure. Gas coal is still in brisk 
request, but the holidays have slowed down the demand for 
engine fuel. Supplies, however, have not diminished, Values 
remain steady. Nuts are 6s, to 7s. per ton ; screened slack from 
5s. per ton; pit slack from 2s. 6d. per ton. In coke there is 
difficulty felt in disposing of inferior qualities, although more 
money is asked for deliveries to be made at later dates. Ordinary 
qualities make from 9s, to 10s, per ton ; washed coke, 11s, to 12s. 
per ton. 

The new year has opened somewhat gloomily, so far as the 
larger works are concerned, There is abundance of work to be 
had, and employment for everybody, if some arrangment could be 
come to in engineering circles. Manufacturers, of course, hesitate 
about accepting further responsibilities for delivery of finished 
goods in the present uncertain state of the labour market. Acute 
disappointment is expressed that the close of the year has not, as 
was anticipated, seen the close of the difficulty. 

Orders continue to be placed for various ships, and these, of 
course, bring work to the marine material departments of the 
Sheffield establishments in shafting, eastings, propeller blades, 
brackets, and similar specialities. A good deal of work in the 
armour-plate department has not been delivered so rapidly as 








would have been done had peace prevailed in the engineering 
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This must be affecting very seriously the completion of war- 
ships in the Government and eos dockyards, In railway 
material the year has commenced with abundance of work, which 
would be easily increased were it not for the difficulty of getting 
deliveries of wheels, tires, axles, springs and similar fittings for 
rolling stock. In the steel trade the prospects for the new year 
are very hopeful, particularly in Siemen and Bes qualities, 
In the best informed circles the opinion prevails that when the 
engineering troubles come to an end there will be a decided im- 
provement in these qualities, with an upward tendency in prices. 
4 similar view pervades the circles interested in Swedish and 
crucible steels. Very little was done in the steel houses last week, 
advantage being taken of the holidays for stock-taking and 
repairs. Business has now been practically resumed in all depart- 


shops. 





= the lighter trades manufacturers state that the Christmas 
and new year demand was a great deal better than they antici- 
pated, particularly in the higher and more costly grades of silver- 
plated wares. The extraordinary trade done in forks and spoons 
* to which attention has previously been directed—is still being 
maintained, In the higher classes of cutlery there is nothing to 
complain about, the falling off having been entirely confined to 
the secondary qualities, which are shut out of the American market 
py the Dingley Tariff, and in other markets mainly taken by the 
cheaper German and French work. In the file, edge-tool, saw and 
similar trades the outlook for 1898 is exceedingly promising, and 
there is little fear of good workmen being out of employment. 








NORTH OF ENGLAND. 
(From our Own Correspondent.) 

THE year has opened very favourably for those engaged in the 
jron and steel industries of this district, and the general consensus 
of opinion is that trade during the first half of 1898 will be satis- 
factory —as satisfactory, in fact, as it was last year. The stability of 
the trade is clearly demonstrated by the small extent to which it 
has been detrimentally influenced by the prolonged stoppage in the 
engineering industry. This, coupled with the disturbed state of 
political matters of late, should have afforded the buyers an 
opportunity for. forcing down the prices; but makers and other 
holders of pig iron have proved themselves too strong for them, 
and it is now believed that we have seen the worst in prices, as 
before long shippers will have to buy iron for spring delivery. The 
upward tendency in prices will rather hurry on these transactions. 
The outlook, moreover, is so encouraging that the production of 
pig iron in this district is being increased, not only by the blowing 
in of more furnaces, but also by the quicker driving of others now 
in operation, Cleveland makers, in fact, have taken a leaf out of 
the book of their American competitors, and whereas it has in 
former years been the custom to have only a 5lb. pressure of blast, 
some of the firms are now employing a pressure of from 6b, to 
7 |b., with the result that their output is increased, though, of 
course, it may be expected that the life of the furnace will be 
reduc ed, 
pany blew in a third furnace at the Acklam Ironworks, Middles- 
brough, to make basic iron, and Sir B, Samuelson and Co, at the 


Newport Works will shortly relight a furnace for the production of | 


ordinary Cleveland iron, 

The price of No, 3 Cleveland pig iron is now 40s. 6d. per ton for 
prompt f.o.b, delivery ; nothing below that will be taken, and it is 
paid with little hesitation, for merchants are not now doing any- 
thing in the way of underselling the makers, For deliveries to be 





At the end of last week the North-Eastern Steel Com- | 


made over the first quarter 40s, 9d. is readily given, which affords | 


an indication of the views of buyers in respect to the future. 
is at 42s.; No. 4 foundry, 40s.; No, 4 forge, 39s. 3d.; and mottled 
and white, 39s, Producers of hematite pig iron have put up their 
prices, as they do not see much chance of the cost of manufacture 
being reduced, for Rubio ore is as dear as ever, and the Spanish 
mine owners have the whip hand. Mixed numbers of East Coast 
hematite pig iron are now at 49s, 3d., that is the least that will be 
taken, but the leading firms are unprepared to sell under 49s, 6d. 
prompt, and 50s, forward. 
delivered Tees or Tyne has to be paid, but it is very little that 
will be bought at this figure. 

No statistics for 1897 will be issued by the Cleveland Ironmasters’ 
Association, i 


to the stocks in the public stores. These were as follow on 
December 31st:—In Connal’s store 77,702 tons of Cleveland iron 
were held—83,682 tons decrease for the year; also 50,571 tons of 
hematite pig iron — decrease 80,088 tons; and in the North- 
Eastern Railway Company's store 7969 tons—decrease 9109 tons. 
The total stock at December 3lst was therefore 136,242 tons, and 
the total decrease in the stores for the year was 172,879 tons. 

A very absurd report emanated from the New York correspon- 
dent of a London daily contemporary, and was reproduced in a 
considerable number of provincial newspapers. It was to the 
effect that Sir Lowthian Bell had bought in America between three 
and four million tons of Mesaba iron ore to be delivered at Cardiff. 
The information is absolutely baseless, and no one is more sur- 
prised to hear of the deal than the alleged chief actor himself, 
seeing that if he had bought the ore it was hardly likely that he 
would have had it delivered at Cardiff, as the works of the firm of 
which he is the head are situate on the banks of the Tees, and 
besides this they own several very extensive ironstone mines in 
Cleveland, 

The shipments of iron and steel from the Cleveland district 
during 1897 have proved to be the largest on record, amounting 
in all to no less than 1,808,497 tons, or 72,776 tons—4 per cent. 
less than in 1896. Of this over 1,690,000 tons went from Middles- 
brough alone, Taking pig iron alone, the shipments over sea were 
the ‘best on record,” as also were the deliveries coastwise. They 
do not show much increase on 1896, but it must be borne in mind 
that that was a year which was far in advance of previous years, as 
the following will show :— an 





Coastwise, Foreign, Total. 
Tons. Tons. 
1807 20 se oe eo 694,161 4. oe ‘ 5 
a oe ee 684,968 .. oe 
a re iene re 
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. 
There has been a remarkable extension of trade during the past 
three years, and as compared with ten years ago the increase is 
fully 50 per cent. With nearly all foreign countries business has 
been greatly enlarged, and the following will give a comparison 
between the exports last year and ten years ago :— 

1897. 1896, 1887, 

Tons. Tons. Tons. 


CORRE co os. co SAREE wc cs SRS. wc co 145,730 
Norway and Sweden 60,745 .. .. 46,018 .. .. 24,005 
Belgium .. oc vc GOAE .. 36 ts 24,263 
Italy 4. ce cc wo SOOM .. os rae 81,157 
France ot ec ee “GU ka: a ee 20,953 
Russia en ee 82,967 .. oe ee 80,572 





Scotland <. 2. os 422,972 0. 05 427,610 c. ce 854,231 
There have been decreases to the United States and Spain and 
Portugal. Germany now takes more than half of all the iron sent 
over sea from this district, or one-third of all the iron shipped. Of 
manufactured iron 242,225 tons were exported last year, against 
217,423 tons in 1896 ; and of steel, 316,496 tons, against 279,366 
tons ; the total being 558,721 tons, against 496,789 tons, 

The establishment of the three-shift day at the blast furnaces 
has not proved an unmixed blessing to some of the ironmasters, 
who complain a good deal about the conduct of the men during 
the past holiday period. It has always been a time of difficulty, 
because the men could not be got to work steadily, but at several 
works the difficulty has been increased by there being three shifts 
instead of two, though it was understood when the new arrange- 
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ment was made that the men would do their best to attend 
regularly to their work, and induce others to do so, Owing to the 
irregular attendance of the men, however, during the past fort- 
night some furnaces have been put on slack blast for several days 
together, and at nearly all establishments the output has been 
reduced, at one by as much as 500 tons for the week. The 
irregular feeding of the furnaces has considerably affected pro- 
duction, both as regards quantity and quality, and loss and incon- 
venience has been caused to the masters in consequence, for the 
output of the higher qualities will be greatly curtailed, while forge 
qualities, which are not so valuable, and are already not so scarce, 
will be made in greater quantities, The experience of the eight 
hours’ day has at some works not been encouraging for the em- 
ployers, who expected better treatment from their men for the 
concession they have made. 

The death is announced this week of Mr. Edward Bell Hamilton, 
who has been managing director of the Clay-lane Iron Company, 
Limited, pig ironmakers, Southbank, and owners of ironstone 
mines near Boosbeck, in Cleveland. 

Mr. Thos. D. Ridley, of Middlesbrough, is retiring from active 
work, and his business as contractor for public works will be 
carried on by his sons, Mr. John Hindmarsh Ridley, Thomas 
William Ridley, and Charles Alfred Ridley, under the style of 
Thomas D, Ridley and Sons, Mr. Ridley, sen., it may be stated, was 
assistant engineer to Sir J. W. Bazalgette in the construction of 
the Thames Embankment. He has executed some very large 
undertakings, including dock extensions, the construction of rail- 
ways, piers, industrial works, &c. 

There is nothing new in this district in regard to the difficulty 
with the engineers. No further notices have been given on the 
termination of the truce, because all the engineering establish- 
ments were already stopped so far as the employment of society 
men was concerned. There was a rumour that some of the Sunder- 
land employers were negotiating with a view to a resumption of 
work on the basis of the last offer of the men’s delegates, but such 
a report had no foundation—in fact, the employers in this district 
are as firm as ever, and not at all disposed to break away from 
the Federation. It is reported that the firm of Easton and 
Anderson, Limited, engineers, &c., Thames Ironworks, Erith, Kent, 
and London, have amalgamated with Sir W. G. Armstrong, Whit- 
worth, and Co., Limited. The latter firm have contracted for the 
construction of another large ice breaker for Russia. The engines 
are to be of 10,000-horse power, and the vessel is designed by 
risen Makaroff. It is for keeping open the Gulf of Finland at 
Constradt. 

The finished iron and steel industries are satisfactorily situated ; 
indeed, the majority have more.orders on their books than they 
have had at one time in their experience, and specifications do not 
come in at all badly. They have thus kept their mills more fully 
occupied than is usual at this season of the year, most being stopped 
from Friday night last to Tuesday only. The position of plate and 





| angle manufacturers is excellent, taking into account the stoppage 


of so many shipyards. Steel ship plates are steady at £5 10s.; 
steel ship angles, £5 5s.; steel boiler plates, £6 10s.; iron ship 
plates, £5 2s. 6d.; iron ship angles, £5; and common iron bars, 
£5 5s., all less 25 per cent. f.o.t. 

The collieries, which were mostly stopped last week, are running 
very fully again, and a good demand is reported for all classes of 
coal at prices which show an upward tendency. The spring season 
is expected to be an unusually brisk one, and higher prices are 
looked for. Best steam coal is about 8s. 6d. per ton f.o.b. Average 
Durham coke is at 13s, 6d. per ton at the Middlesbrough furnaces. 
The quarterly ascertainment shows that the net average selling 
price of Northumberland coal during the three months ended 
November 30th was 5s, 4°33d. per ton, as compared with ds, 5°08d. 
in the previous quarter. A higher price was expected. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been extremely little doing in the Scottish iron 
The iron, steel, and engineering and shipbuild- 
ing works, as well as the numerous allied industries on the Clyde 
and elsewhere, have been at a standstill almost the whole of the 
week. In some cases, indeed, another week will be allowed to pass 
Employers in the engi- 





the date on which labour shall be resumed. They are disgusted 
with the action of the leaders of the engineers, and will make 


| every effort to free themselves from the harassments they have so 








long suffered from union dictation. The Fairfield Shipbuilding 


| and Engineering Company and Messrs. Drury, of Dumbarton, are 


now in harmony with the employers who are federated to defend 
the liberty of the shops; and the very fact that these two firms 
have at length practically thrown in their lot with the other 
masters shows the utter hopelessness of the issues for which the 
men are contending, 

The Glasgow iron market closed at noon on Friday of last week, 
and did not open till Tuesday morning. Since that time business 
has been very flat, there being very little consumptive demand, 
while the speculative element has been almost entirely absent. A 
limited business took place in Scotch warrants at 45s. 34d. and 
45s. 4d. cash, and 45s, 64d. and 45s. 7d. one month. For Cleve- 
land iron the demand was quite lifeless, and the quotations were 
40s, 24d. to 40s. 3d. cash, and 40s, 5d. and 40s. 55d. one month. 
Hematite was inactive at 48s. 2d. cash, and 48s. 5d. one month 
for Cumberland warrants, Scotch hematite pigs are quoted 
52s. 3d. per ton delivered at the steel works. 

Stocks of pig iron in Glasgow warrant stores were reduced 738 
tons in the course of the past week, and now amount to 337,489, 
being 25,583 less than at this time last year. 

The number of furnaces making ordinary pig iron has been 
considerably increased in the last few weeks, and those_ producing 
hematite have been almost correspondingly reduced ; but it is 
thought the reduction of the latter is only temporary. There are 
39 furnaces making ordinary, 36 hematite, and 6 basic iron, the 
total of 81 thus in operation in Scotland comparing with 80 at this 
time last year. 

The prices of Scotch makers’ iron are steady as follows :—Monk- 
land and Govan, f.o.b, at Glasgow, Nos. 1, 46s.; Nos. 3, 45s. 74d.; 
Wishaw and Carnbroe, Nos, 1, 46s. 3d., Nos, 3, 45s. 9d.; Clyde, 
No. 1, 50s. 3d.; No. 3, 47s. 3d.; Gartsherrie, Summerlee and 
Calder, Nos, 1, 51s.; Nos. 3, 47s. 6d.; Coltness, No. 1, 52s.; No. 3, 
48s.; Glengarnock, at Ardrossan, No. 1, 51s.; No. 3, 46s.; Eglinton, 
at Ardrossan or Troon, No, 1, 48s.; No, 3, 46s. 6d.; Dalmellington, 
at Ayr, No. 1, 48s.; No. 3, 46s. 6d.; Shotts, at Leith, No. 1, 
52s. 6d.; No. 3, 50s.; Carron, at Grangemouth, No, 1, 51s. 6d.; 
No. 3, 48s. 

The following is the report of the Scottish Ironmasters’ Associa- 
tion :— 





Furnaces, 1897 1896 
Number of furnaces in blast on 81st December .. 81 .. 80 
Average number of furnaces in blast forthe year.. 79°73 .. 8 
Summary. 
Total stock at 81st December, 1896 .. 2. +. oe o« _ 508,169 
Add production for 1897.. .. os es «+ «+ os eo» 1,187,687 
1,695,806 


Deduct total deliveries for 1897 .. .. «. 1. os «+ 1,281,458 


Total stock at 31st December, 1897 .. .. .. «e oe 464,358 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
THE coal trade can scarcely be said to have got back into its old 
channel, though every day indicates an improvement, and shows 
an increased demand, Shipments on contracts, and old orders, 





have been large, and this week has opened well, as far as Cardiff is 
concerned, with a number of notable cargoes ; 5200 tons going to 
Colombo, 4300 tons to Genoa, 4100 tons to Port Said, and large 
consignments to Barbadoes, Algiers, Batavia, and Sulina. 

Mid-week the attendance on ’Change, Cardiff, was decidedly 
better, and more animation was apparent. The steam coal market 
was buoyant, and it was noticeable that inquiries were in excess of 
supplies, in consequence of which prompt shipments were not up 
to late averages. The leading features were a good demand for 
best, for smalls, and for Monmouthshire coals. House coal has not 
yet touched a marked degree of vigour, on account of the mild 
weather prevailing. Prices are firm all round. 

The Swansea coal trade last week was not so brisk as that of the 
preceding week, the total being limited to 32,000 tons, and Newport, 
Mon., to 39,625 tons foreign, and 10,995 tons coastwise. This 
week’s business is expected to show better results at all ports. 
Swansea last week shipped 12,593 tons to France, 3200 tons to 
Sweden, 3150 tons to Italy, and 2850 tons to Turkey. Eight large 
steamers also were bunkered for various ports in the United States. 

The patent fuel trade of Swansea is still below its old standard. 
Last week’s shipments were only 3310 tons, and the chief noticeable 
items were 550 tons and 955 tons to France. 

In the Swansea district I must note a more vigorous coal develop- 
ment, an augury of a stronger position being taken by the port in 
the coal trade. 1896 was a record year in the trade of the port ; 
but last year has shown an increase of 340,000 tons, and as 
£400,000 is being expended upon the three docks, prospects may 
be noted as very promising. 

The first grant under the Light Railway Act has been made of 
£18,000 in aid of the line in the Tanat Valley, from Oswestry to 
Llangynog. This line will open up a fertile agricultural country 
and tap a rich mineral district. 

In connection with this grant, and its association with the 
Cambrian Railway, I have to note with much regret the death of 
Mr. Edward Davies, one of the directors of the Cambrian Railway, 
son of Mr. David Davies—the pioneer of the Ocean Collieries—and 
one of the founders of the Barry Docks. Mr. E. Davies was 
chairman of the Barry Docks, in which he had invested over half 
a million sterling, and he was also one of the principal members of 
the Ocean Coal Company, which employs upwards of 6000 men. 
Mr. David Davies, the founder, was a brusque man of the old 
school, who had ‘‘ worked up from the saw-pit.” Mr. E. Davies 
was the only son, inheriting considerable wealth, a good deal of 
which was employed in the development of the Barry scheme. 

The Brecon Railway is about making a vigorous effort to get 
into closer touch with Cardiff. A Bill has been put in for powers 
to grant a railway three miles three furlongs in length, connecting 
the Brecon main line to Newport, Mon., with the Rhymney 
Railway, at a point near the northern end of Caerphilly Tunnel. 
Running powers are also sought to Walnut Tree Junction. It is 
also proposed to connect the new railway with the Brecon Com- 
pany’s Caerphilly Branch Railway, and further to raise additional 
capital to the extent of £90,000, and £30,000 by the creation of 
debenture stock. The Brecon Railway with its connection with 
the Midland, with North Wales, with Newport and Cardiff, and 
its links with a great coal district that is virgin in many places, is 
evidently about taking up a more important position than hitherto 
shown. 

Welsh railways will certainly be to the fore next session, A 
Bill for incorporating the Usk Valley Railway has just been 
deposited. This is to be seventeen miles in length, commencing 
in the parish of Llandilo, Pertholey, Mon., by a junction with the 
Newport, Abergavenny and Hereford branch of the Great Western 
Railway, and terminating in the parish of Llanfihangel Tal-llyn, 
Breconshire, by a junction with the Mid-Wales Railway. A 
short line, two furlongs, is to connect it with the Brecon Railway. 
The capital of the company is proposed to be fixed at £132,000, 
divided into 13,200 shares of £10 each, and upon this capital power 
is sought to raise a further sum of £44,000 by debenture stock. 

Upon the completion of the railway, the Bill proposes to confer 
running powers over the Great Western into Pontypool-road 
station and Hereford station, over the Brecon line into Brecon, 
and over the Mid-Wales into the Three Cocks station. The pro- 
portions of the scheme will be evident when I add that working 
arrangements are also sought with the Great Western, the London 
and North-Western, the Midland, Mid-Wales, the Cambrian, and 
Brecon Railway. It is to be hoped that railway expansion, in the 
detail, of which Sir W. G. Lewis, Bart., passed an active autumn, 
will be associated with a vigorous coal and iron trade. Some out- 
looks are not assuring ; the Abernant men remainout. On Saturday 
a month’s notice was issued to the Coedcae men employed in the 
4ft. and 9ft. seam. This will affect 1000 men. The idea is to sink 
to the lower seams. 

I regret to record the death of Mr. E. Plummer, the pioneer of 
the Garw Valley ; also of Mr. W. Pritchard, one of the oldest 
officials of the Rhymney, Mon., Company. 

A disastrous fire in the winding engine-house of the Clydach 
Vale Colliery took place last week, by which damage to the extent 
of £5000 was caused, and 1200 men were temporarily thrown out 
of work, 

In the iron and steel trade prospects are satisfactory, and an 
impression begins to prevail that the worst has been seen of the 
engineers’ dispute. If the men will not accept conditions which 
are regarded by disinterested lookers-on as honourable, it is very 
clear that they prefer idleness with ‘‘ union” allowance to fairly- 
paid work, The artisans of the old days of Cobbett and Peel, of 
Hume and John Bright, were of a manlier school than our present 
day strikers. The old English method, in the event of not accept- 
ing conditions, would be to stand aside, and put their hands to 
other honest labour, and let new men in. ; 

There was a meeting of the Iron and Steel Sliding Scale Com- 
mittee at Abergavenny on the 31st, when it was shown that the 
audit justified the declaration of ‘“‘no change of wages.” This 
affects iron and steel workers and mechanics. 

Iron ore is coming in largely from Bilbao to Blaenavon, Cyfarthfa, 
Dowlais, Ebbw Vale, and La Société Commerciale. I see also that 
the Anthracite Iron and Steel Co., Swansea district, is importing 
Whitehaven ore, which used to figure a good deal in the days of 
Anthony Hill, Amongst the leading imports of the week have been 
pig iron from Millom and Barrow to Swansea, and one cargo of 
315 tons steel rails from Harrington to the Barry Port and Gwen- 
draeth Railway. Newport has been sending 115 tons of rails to 
Highbridge, and 100 tons steel rails to Rio. Cyfarthfa has been 
turning out rails for the Great Western, and at all the leading 
works there is a moderate degree of business being done in rails, 
light and heavy, steel bars, &e. 

‘In the Swansea disirict the holiday influence has lingered. On 
’Change, mid-week, it was stated that a slight decline had taken 
place in warrant quotations, but that makers of local iron are firm 
in their prices, and not anxious to sell, as the raw materials 
show a strong upward tendency, particularly in Spanish ores, A 
new maker of Siemens steel is reported in the market with lower 

rices. 

, In the Swansea Valley the production of steel ingots was the 
lowest for the quarter, some 500 tons below the preceding week. 
The bar mills have all been going since Tuesday week. There is 
a good demand for tin bars. It was reported that although two 
more mills were at work last week than there were three months 
ago, the quantity of tin-plates turned out was much less, and at 
least two thousand boxes below the previous week. Floods on the 
Tawe, and unforeseen causes at the Foxhole and other works, 
account for reduced make, with, of course, holiday influences. 
Shipments of tin-plates last week were only 7914 boxes, receipts 
from works 33,150 boxes, present stocks 134,085 boxes. Steamers 
are in or due to load for New York, Batoum, Mediterranean ports, 
Reval, Rotterdam, Copenhagen, and- Danube, and a good total is 
likely. Closing prices this week were as follows: Glasgow 
warrants, 45s, 34d.; Middlesbrough, No. 3, 40s. 24d.; hematite, 
48s, 104d.; Welsh bars, £5 7s. 6d. to £5 10s.; sheet iron and steel, 
£6 7s. 6d. to £6 10s.; steel rails, heavy, £4 10s, to £4 12s, 6d.; 
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light, £5 10s, to £5 12s.; Bessemer bars, £4 1. 6d. to £4 2s. 6d.; 
Siemens best, £4 2s. 6d. Tin-plates: Bessemer steel cokes, 9s. 9d. 


to 10s.; Siemens, 10s. to 10s. 64d.; ternes, per double box, 28 by 20, | 


17s. 3d. to 21s. ; best charcoal 10s, 6d. to 12s, 6d. 
On 'Change, Cardiff, mid-week the following were the closing 


| 


quotations in coal :—Best steam, 10s. 9d. to 1ls.; best seconds, | 
10s. to 10s. 3d.; ordinary seconds, 9s, 6d. to 9s. 9d.; best dries, | 
9s. 9d. to 10s.; seconds, 9s. 6d. to 9s, 74d.; best Monmouthshire, | 


9s, 3d. to 9s. 6d.; seconds, 8s. 9d. to 9s, 1}d.; best steam smalls, | 


5s. 6d. to 5s. 9d.; seconds, 5s. to 5s. 3d.; inferior sorts, from 4s. 6d. 
Best house coal, 10s. 9d. to 11s.; No. 3 Rhondda, 10s. 9d.; brush, 


9s, 3d.; small, 8s. to 8s. 6d.; No. 2 Rhondda, 8s. 6d. to 8s. 9d.; | 


through, 7s. to 7s. 3d.; small, 5s, to 5s. 3d. Swansea prices , 
Best anthracite, 11s. to 11s. 6d.; seconds, 10s. to 10s. 6d.; ordinary, 
9s. to 9s. 6d.; rubbly culm, 4s. to 4s. 3d. Steam, 9s. 6d. to 10s. 6d.; 
seconds, 8s. 6d. to 9s, 3d.; bunkers, 7s, to 7s. 9d.; small, 4s. 6d. 
to 5s. House coal, No. 3 Rhondda, 10s. 6d. to 11s.; through, 
8s. 6d. to 9s. 6d.; small, 7s. 9d. to 8s.; No. 2 Rhondda, 8s. 6d. to 9s. ; 
through, 7s. 3d. to 7s. 9d.; smalls, 5s. to 5s. 3d. Patent fuel, 
9s. 6d. to 10s. Iron ores: Tafna, 14s.; Rubio, 15s, 

In Cardiff patent fuel was in good request at last prices. For 
pitwood an average demand exists without change of price. Coke 
Is steady at lds. to 24s., according to quality. Iron ores firm ; 
Rubio, 14s, 3d. to 14s. 6d.; Tafna, 13s. 6d. to 13s. 9d. ¢.i.f. 

A well-known contractor, Mr. Parker, died this week. His first 
work of importance in Wales was the Cyfarthfa Railway, followed 
by the Prince of Wales Dock, Swansea ; next the Windsor Ship- 
way at Penarth, and one of the latest, the Rhondda sewerage. 

The Junior Engineers will hear with regret of the death of 
Captain Pengelley, Dock Master of Penarth, and one of the genial 
hosts on the occasion of their visit to South Wales. 

My omission of any lengthy reference to coal discussions must 
not be taken as indicating a settlement. 
from evidences given forth by the coalowners, and the men, the 
antagonism is solidifying, so to state, and I fully expect that while 
the leaders of the men will get their following, which is only too 
docile for their own interests, into aggressive form, the coalowners 
will be prepared for an uncompromising attitude. Every indica- 
tion points to a severe struggle ; but another week or two must 
pass before the policy of each is manifested. At present the local 
Press abounds in anonymous writing, given as ‘opinions of 
employers” and “intentions of the men.” 











NOTES FROM GERMANY. 
(From our own Correspondent.) 

Tus week and that which is now past are always remarkable for 
their quietness, and this is specially keenly felt in the departments 
that have already been without animation before the holidays. 
There is, consequently, nothing of particular interest to be noted, 
either as regards the Silesian or the Rhenish-Westphalian iron 
market, the tendency being, on the whole, as firm as can be 
desired, while the outlook is generally considered fairly good. The 
sheet trade and the wire business continue in an unfavourable 
position ; bars, too, are showing considerable dulness. The sheet 
mills of the Siegerland have resolved not to sell sheets below the 


basis quotation of M, 120 p.t., and have asked the Rhenish-West- | 
The larger German iron and steel | 


phalian works to do the same. 


On the contrary, judging | 


| 


finish, 10s. Pitwood: 16s, 3d. 
Copper, £48 7s. 6d. ; Straits tin, £62 13s. 9d. 
easier, 


Freights : 





AMERICAN NOTES. 
(From our own correspondent.) 
New York, December 31st, 1897. 
of greater activity in railroads freights is retlected 
in a degree on our Stock Exchanges. Many roads that have paid 
nothing for five years will soon pay dividends. _ For tive years rail- 
road building has been practically at a standstill, only 10,000 miles 
having been built, which is less than one year’s building in busy 
times. Grain is now being carried for two cents per ton per mile, | 


THE evidences 


yet we have wild-eyed statesmen who shout ‘‘monopoly and | 


Just now there is very little business being done in 


oppression.” 
Big financial interests are figuring on 


this city in iron or steel. 


new consolidations. There are schemes looking to the construction | 
| next year of at least double mileage constructed this year. 


Large 


transactions are promised for January. December has been dis- 
appointing. Consumers have decided it was safe to wait. A very 


large amount of business is now in sight. Prices are somewhat 
firmer in steel and weaker in iron. Billets have hardened a trifle 
and southern pig iron has weakened, Plate and_ structural 
material will naturally follow billets. Merchant steel makers 
expect to close six months’ orders with agricultural implement 
interests in January. There has been a general holding back 
during November and December. Manufacturers think it is 
conservatism run to an extreme. The car builders are booking 
orders every day, and locomotive builders have good reports from 
railroad companies. The shipbuilders have been trying the patience 
of iron and steel makers for several weeks, but will soon drop a few 
plums in the shape of orders for not much under twenty thousand 
tons material. There is no fault to b found with the way things 
are going. There will be, as stated, no radical congressional 
legislation, The people are in good humour, and as industrial 
activity is general there is no disposition to disturb anything. 


AUSTRALIAN NOTES. 





| 
| 
| 
| 





(From our own Correspondent.) 
THE report of the New South Wales Railway Commissioners | 


—. 


London Exchange Telegram : | the outer harbour, and the extension of the breakwater, ft is 
rather | proposed to convert the present quarry into a basin, 


| i in, to increase 
the graving dock accommodation, and to remove Knuckle Norah 
Quay, At East London, and Durban also, there are big schemes of 
harbour improvement in hand, The most remarkable event in this 
connection, however, is the determination of the Portuguese 
Government really to undertake the proper development of Delagoa 
Bay. A sum of one million sterling is to be spent in Opening yp 
the capabilities of this splendid port, and the first section, cole 
£300,000, is already in hand. Caissons have been sunk, and jt . 
proposed to throw out a breakwater, and build quays on a project. 
ing point. Private enterprise is co-operating with the Government 
in trying to give Delagoa Bay its proper position asa coaling station, 


| Some of the large capitalists interested in the Transvaal gai 


mines have formed a company to build iron piers, and carry on a 
wharfage business, It is asserted that coal can be delivered to 
steamers at 20s, per ton, Altogether, despite the depression jp 
Transvaal gold mining, South Africa offers just now many oppor. 
tunities for manufacturers of machinery and engineering materia] 
and it is as well that those of them in this country should keep 
a keen look-out upon the market. 








NEW ZEALAND RAILWAYS. 


THE railway statement on the working of the New Zealand 
railways for the year ending March last has been submitted ty 
Parliament by the Minister for Railways, the Hon, A. J, Cadman, 
The net return during the year shows a net increase of £65,431 
over the previous year, equal to £3 3s. 10d. per cent. on the 
capital cost as against £2 16s. per cent. last year. Additions to 
rolling stock, and additions and improvements to the lines and 
structures at a cost of £92,624 have been made during the year, 
of which £15,907 has been charged to working expenses. he jn. 
crease in traffic has been very general, 276,961 more passengers 
than last year have travelled, the revenue of the coaching branch 
showing an increase of £24,275. 

The goods department shows an increase of 285,184 tons carried 
over and above last year, at an increased revenue of £78,843. The 
expenditure amounted to 61°35 per cent. of the revenue as com- 
pared with 63°51 for last year. In the division of expenditure of 
the various branches, a proper comparison of any branch cannot be 
made in consequence of the cost of the departmental offices, and 
credit recoveries being charged separately instead of against each 


| for the quarter ending 30th September last shows that there | branch. The following statement shows the principal particulars 


| has been a decrease of £37,704 in the revenue. 


works are reported to contemplate the forming of an export con- | 


vention. Orders for 100,000 t. rails have recently been given out 
by the German State Railway administration. 
The Austro-Hungarian iron business, which has been quiet, or 


rather depressed, for many weeks past, has come to a standstill | 


almost during the holiday weeks. Only in structural iron a few 


orders of comparatively small weight have been effected lately. | 


Bars are specially languid, and may be had, in spite of all the syndi- 
cate rules, at a price much lower than what is officially quoted. 

The French iron industry is fairly well employed, and increasing 
occupation is being looked forward to. 

The position in the iron and steel trades of Belgium remains un- 
altered. There is a fairly healthy tone perceptible in most branches 
and a regular, though in some instances moderate demand comes 
in for most sorts of iron and steel. During the first eleven months 
of 1897, 78,698 t. steel rails have been exported from Belgium, 
2687 t. less than in the year before. 

The Russian Industrial Company, Hecta Bankowa, has acquired a 
territory in Neuradomsk for 200,000 roubles, for the purpose of 
building a wagon factory. 

Regarding competition of the English and German coal 
industry, the Dewtsche Volksirirtschaftliche correspondent says : 
English imports of coal to Germany have been increasing for 
some years past. In 1894 it amounted to 3,705,697 t.; 
1895, 3,972,664 t.; 1896, 4,329,608 t.; and, during the first ten 
months of the past year 3,891,910t. English coal have been im- 
ported to Germany, against 3,638,971t. for the corresponding 
period of 1896. For the four years together, the value of English 





import of coal to Germany may be estimated as nearly 200 million | 


marks. Jn order to assist the Silesian coal industry in their endea- 
vours to raise their trade in coal to the Baltic provinces, where 
English imports in coal have been continually increasing of late 
years, reductions in tariff for coals from Silesian to the Baltic pro- 
vinces are to come into force from January lst of present year. 
According to what has been officially stated, the tariff applies to 
deliveries of coal from Upper Silesia to the districts of Bromberg, 
and Konigsberg, as well as to the East Prussian private 
s. Acodicil'to the Berlin-Stettin Upper Silesian coal tariff. 
1e time gives reductions in tariffs to the stations of 
the districts Berlin, Stettin, Altdamm-Kolberg, and Stargard- 
Ciistrin. . 
German general import during the first eleven months of last 
year was 36,760,736 t., against 33,425,786 t. and 29,744,470 t. for 
the two preceding years. A specially strong increase is noticeable 
in the import of coal, 830,700 t.; wood, 738,100 t.; earths, ore, &c., 








732,008 t.; groceries, 377,820 t.; scraps, 130,444 t.; iron and iron 
articles, 123,416 t.; oils, 104,656 t. Export in November was 








2,677,676 t., against 2,370,305 t. and 2,217,136 t. for November in 
the two preceding years. Import in November amounted to 
3,574,105 t., against 3,424,442 t. and 3,079,718 t. for the same 
month in the two preceding years. Total export during the first 
eleven months of 1897 was 25,404,445, against 23,446,612 t. and 
21,569,572 t. during the corresponding period of the two years 
before, an increase being specially noted in ore and _ earths, 
1,078,398 t.; corn and other agricultural products, 117,380 t.; 
groceries, 486,857 t.; coal, 619,959 t. Export in iron and iron 
articles, 155,041 t.; in stone and stone ware, 72,628 t.; earthen- 
ware, 37,784 t., has decreased, and there is, likewise, a falling off, 
though but a slight one, to be noticed in the products of the 
textile industry. 

















THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

STEAM coal in very good demand: tonnages plentiful. Stems 
long: prices firm. House coal is quiet, owing to mildness of 
weather, and tonnage scarce. No change is reported in tin-plates. 
Steel and iron works fairly well off for orders. 

Coal: Best steam, 9s. 6d. to 9s, 9d. ; seconds, 9s. ; house coal, 
best, 11s. ; dock screenings, 6s. ; colliery small, 5s. to 5s, 3d. ; | 
smiths’ coal, 6s. 6d. Patent fuel 10s. Pig iron: Scotch warrants, 
45s. 5d.; Hematite warrants, 48s. 4d., f.o.b. Cumberland ; Middles- | 
brough No. 3, 40s. 4d., prompt ; Middlesbrough hematite, 42s, 3d. 
Iron ore: Rubio, 14s. 3d. to 14s, 6d. ; Tafna, 13s. 3d. to 13s. 6d. 
Steel: Rails, heavy sections, £4 7s. 6d. to £4 10s.; light ditto, 
£5 7s. 6d. to £510s. f.0.b. ; Bessemer steel tin-plate bars, £4 1s. 6d.; 
= steel tin-plate bars, £4 2s. 6d., all delivered in the district, | 
cash, 











destructor—a modern municipal equipment which has already been 
an offer has been made to the Johannesburg Town Council to 
supply steam for electric lighting purposes, generated from refuse 
appreciated. 

South Africa promises to provide as much activity as in railway 


construction and municipal undertakings. 
engineer at the Capetown docks, has just brought out a scheme 


Tin-plates: Bessemer steel, coke, 9s, 9d. ; Siemens, coke | from Messrs, Coode, Son, and Matthews, for the continuance of 


| and material for the Capetwn electric tramway. 


Live stock shows | 


a decrease of £21,100 and wool traffic £33,443. The loss is almost 
wholly consequent upon the drought which was so seriously felt in 
many parts of the colony a few months back. 

The coaching traffic increased by £8142 ; general merchandise, 
£7177 ; coal and other minerals, £1520. The working expenses 
were reduced by £5480; the larger outlay on renewals of rolling 
stock and the charges on account of the renewing and improving | 
of the Wagga Wagga Viaduct prevented the working expenses | 
being kept more in harmony with the reduced receipts. 
State of the Traffic. 

Quarter ending 
30th Sept., 1806. 
» 


| 
| 








Quarter ending 
30th Sept., 1897. | 
: 2, 6394 
£699,481 
£400,276 
1,000,554 

7s. O}d. 


Railways. 
Miles open 
Revenue .. .. 
Expenditure .. 
Train miles run ‘ 
Earnings per train mile 








Expenditure per train mile 4s. 04d. | 
Percentage, expenditure to earnings 57°22 
Number of passengers... .. .. 639,635 
Tonnage of live stock traffic 34,083 


Tonnage of goods traffic 1,129,304 | 


Quarter ending Quarter ending 


Tramways. 


30th Sept., 1896. 30th Sept., 1897. | 
Miles open ne 61 me 624 | 
Revenue .. £70,606 ? 


£58,833 
745,170 
Is. 103d. 


1s. 7d. 


Expenditure .. 
Tram miles run oe 
Earnings per tram mile 
Expenditure per tram mile 
Expenditure to earnings, per cent. . 
Number of fares collected efi 
It is still intended to continue the negotiations for the formation 
of a company to undertake the erection of an ironworks in New 
South Wales, which the late Mr. Mitchell had in hand. | 
The total movement of shipping entered and cleared in each of | 
the Australasian Colonies for the years 1891 and 1896 is given by | 


3,775 





Coghlan as follows :— 
, 1891. 1886. | 
Tons. Tons. 

ee 5 6,189,760 | 





New South Wales. . 
Victoria ae 
Queensland 

South Australia 
West Australia 
Tasmania vi 
New Zealand.. 


4,515,230 
1,094,048 
8,494,966 
2,136,375 

800,861 
1,241,756 


. 19,613,999 











Australasia 








ENGINEERING WORKS IN SOUTH AFRICA. 
(From our own Correspondent.) 


BRITISH engineers and contractors have at present an opportu- 
nity for their enterprise in South Africa which they certainly 
should not neglect. In the past they have allowed some of the 
extensive contracts provided by the rapid development of the 
country to fall into the hands of foreign firms. The electric light- 
ing plants for both Capetown and Johannesburg were obtained 
from Germany, and an American firm supplied the rolling stock 
It is eminently 
cheering, as a counterblast to these and other foreign triumphs, to 
read the report of the Director-General of the Orange Free State 
Railways. According to this statement, contracts have been 
entered into for the supply of eighty miles of permanent way 
material. Manufacturers in Germany, the United States, and | 
England were invited to tender, and the contract was given to an 
English firm, whose price was the lowest and whose time for deli- | 
very was the shortest. The extension of the railway from Bulu- | 
wayo will also bring large orders to this country. 

In respect of other public works, British firms may be equally | 
successful, if they will realise how large is the field opening up to | 
them in South Africa. New waterwork schemes are at present | 
being carried out in Bloemfontein and Johannesburg, and improve- 
ment in water supply is more or less urgent at nearly every centre 
of population. In Johannesburg a loan of no less than two millions 
sterling is proposed to be raised by the Town Council, in order to 
deal with the making of proper roads and the construction of a 
drainage system. £600,000 will be required for the first section of 
a proper sewerage scheme. The town engineer has at present in 
hand the arrangement of the estimates for this large expenditure. 
Johannesburg oa also decided .to spend £21,000 upon a refuse 








provided at Durban. It isinteresting, by the way, to note that 


fuel at 14d. per horse-power per hour. This is indicative of 
how widely the lesson of the Shoreditch installation has been 
In another important branch of engineering, harbour works, 


Mr. Thwaites, the 





of the year’s working :— 
Miles open 
Gross revenue .. . 
Working expenses.. 
Net earnings ee eae 
Expenditure to revenue, perce 
Revenue per train mile .. 
Expenditure per train mile 
2 SE De i ie A ee 
Parcels, horses, and dogs, number .. 
Cattle, sheep, and pigs, . 
Passengers, number... 
Revenue, per mile of line 
Expenditure 
ee ee 
Locomotives, number'?., 
Carriages, 
Wagons, 


ntage 
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IMPORT OF PIG IRON AND UNWROUGHT STEEL 
INTO THE UNITED KINGDOM FROM THE 
UNITED STATES. 





| ACCORDING to a return received by the Board of Trade from the 


Secretary of her Majesty’s Customs, the amount of pig iron and 
unwrought steel registered as imported into the United Kingdom 


| from the United States of America during each month from 
| January to November, 1897, inclusive, was as follows :— 





Pig iron. Steel unwrought. 











Quantity. Value. Quantity. Value. 

1897. £ Tons. 

| January 21,152 j 3,193 
February 18,009 | 6,868 
March .. 10,555 2,032 

| April 18,076 5,302 
May 2,821 
June | 2,609 
July 1,186 
August 326 





September .. 





October... 6 530 
November . 15,347 97 
| 
Mr. CHARLES Busk, of the Continental Department of 


the Great Eastern Railway Company, has been appointed by the 
directors of that company continental traffic manager in place of 
Mr. Gooday, who retires to take up the position of general 
manager of the London, Brighton, and South Coast Railway. Mr. 
Busk will assume office on the 10th inst. 

TRADE AND BusINEsS ANNOUNCEMENTS.—After a very search- 
ing inquiry, and four days’ personal inspection by Government 
surveyors of Boulton’s wheels, at work hauling heavy loads, 30 tons, 
the local Government Board have issued their approval of Boulton’s 
patent wood block wheel.—The business of the Smokeless Fire 
Company, recently acquired by E. E. Pither and Co,, has been 
transferred for the time being from 100, Shaftesbury-avenue, to 
the central depdt of the ‘‘ Radiant” stove, 36, Mortimer-street, W. 
—Messrs. Handley and Shanks, electrical and general engineers, 
have opened new offices at 12, Dawson-street, Dublin. They under- 
take all classes of electrical work, including town lighting, private 
lighting, and transmission of power. — Mr. G. Maxwell Lawford 
informs us that he has entered into partnership with Mr. E. Bailey 
Denton, M. Inst. C.E., and that his address will in future be 
Palace-chambers, 9, Bridge-street, Westminster, 8. W.— Mr. Sidney 


| Straker has removed his offices from 139, to 110, Cannon-street, 


E.C., and where the same telegraphic address and telephone 
number as used heretofore are retained. — Owing to 19, Great 


| George-street having been acquired by Government for the erection 


of their new offices, Messrs. Trier Brothers have removed to 1, 
Great George-street, Westminster.— We are requested to state that 
Mr. Charles H. Akroyd-Stuart, whose address is G.P.O., Kalgoorlie, 
wishes for information concerning refuse destructors, and will be 
glad to receive catalogues, &c., from firms making the plant re- 
quired for the production of electric light from town refuse.— 
Owing to the death of Mr. Alfred Sacré, Messrs. Gresham and Craven, 
Ltd., have opened an office in London at 110, Cannon-street, E.C. 
—Mr. Thos, Miller, Edinburgh, intimates that to give his two 
sons—who haye been trained with him in his business—a direct 
interest along with the other principal members:of the staff, he 
has converted the firm of Miller and Co. into a private limited 
company, of which he remains during his lifetime chairman and 
managing director.—The Urban District Council of Eton have 
instructed Mr. E. Bailey Denton, M. Inst. C.E., to prepare plans 
for the erection of a new pumping station and pumping machinery, 
&c. &c., together with an 18in. cast iron outfall sewer and cast iron 
cylinder screening tanks; and are about to apply to the Local 
Government Board for the necessary loan. The new works will be 
situated at a distance from the town, alongside the Great Western 
Railway ; and by the selection of this site the present outfall sewer 
and pumping station will be removed from the vicinity of, the 
college playing fields. This removal, it is considered by Etonians, 
will be a great advantage to the college. 
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| 80,189. Motion MecHanisM for Stone Breakers, C. J. | 30,291. Covourtne-matrers, I. Levinstein and Levin- | 30,392. Frap Venritators, 8. 8. Robson, Sunderland 
THE PATENT JOURNAL. | W. Hanson, London. stein, Ltd., Manchester. Soe, ape HANICAL Ficure, J. G. Knight, 
- ,| 80,190. PNeumatic Tires, F. H. Greenaway and C, | 30,292. Carpinc Macuines, W. G. Heys.—{Z. Koch Jublin. 
Condensed from “ The Mtuatrated Oficial Journal of | Whiteman, London. ' | France.) j ” | 30,394. VeLocrrepes, A. Loewenstein and H. Land, 
vatents, 80,191. TILLAGE Macuings, F. H. P. P. Oram, London. | 30,293. Brake Mecuanism for Cycies, I. Davis, ; London, ‘ : % we 
tion for Letters Patent. 30,192. Books for Makina Dupiicate Entries, R. London. 30,395. Smaci Arms Support, J. H. akesley 
Applica Haddan.—(P. Hano, United States.) ; | 80,294. Hames, A. J. Overton, ager yg London. ae \ 
** When inventions have 9 been “communicated ” the | 30,193. VENETIAN Burns, C. A. Shrives, London. 30,295. Lockine Lever, C. E. B. Holt, Bradford. 30,306. Nut-Locks, M. White, Canada, 
me and address of the communicating party are 30,194. CLosinc Hoves in the HULLS of VessELs, A. M. | 30,206. CycLe Tires, 8. ‘and :. ene and J, A. Bonds, 30,3 . REVERSING WiNnDow SASHES, R. Cotton and H 
scat ted in italics. Gallet and A. J. Curtis, London. London. Todd, Newcastle-under-Ly 1c, Staffs. : 
pave 30,195. Tyrewrirers, L. Simons, London. 30,297. TuveRE for Furnaces, J. L. Stevenson and J. | 30,398. Door Knos, H. David, jun., Skewen, near 


20th December, 1897. 


30,102. WinDows for Ratpway Carriaces, E, Bian, 
ondon. 

50,108. BurNinc Liquip Furr, H. H. Lake.—(P. E 
Thu: ‘ow, Germany.) 

30,104. Propuction of CoLour Prints, H. J. Burger, 
London. 

30,105, Musicat INSTRUME 

30,106, COMBUSTION ENG 
London. 

30,107. TIRES, H. Heaton, jun., London 

30,108. SMALL ARMS, H. W. Holland an 'T. Woodw: urd, 
London. 

30,100. BorrLe HoLpERs, 

30,110. Winpow Sasi Fa 
London. ‘ 

30,111, CLOTHES-LINE Prop Heaps, W. H. 
‘7 mdon. 

$0, 112. INCANDESCENT Boptgs, G, L, Albert and Count 
de H. de Manin, London. 

30,113. Supe Rattway, R. Landaner and O, Haber- 
mehl, London. 

39.114. Or. Morors, A. Boudeville, London, 

30, APPLYING CoLou rs, V. L Feeny.—{F. von 
Benti vani, United States.) 

30,116. Fitting MrpIcaL Capsu.es, A. J. 


1s, H. E. Green, London, 
ks, G. V. L. Chauveau, 






G 


W. MecCollom, London, 
ers, G. C. Nicholson, 





B. Miller, 


Palethorpe, 

80,117. CLEANING C1GAR Howpers, E. G. Nisbet.—(2. 
C. Rainsbus ‘y, Natal.) 

90,118. BENZALDEHYDE, ©. Tmray, — (The Farbirerke 
vormeals Meister, Luctus, aad Briining, Germany.) 

30,119. AvromaTic ALARM Apparatus, C. Wolff, 
London. ny 

30,120. OrreR-BOARDS for TRAWLING, ( 
London. 

30,121. CONTROLLING the Suppty of Gas, G.C, 
London ; 

30,122. CompineD Sash Lirts and Locks, G, R. Hill, 

mdon. 

Tornacco Pipes, J. M. Jacobs.—(W Rosambert, 

“.) 

4. Drivine Gioves, T. B. Trotter, London. 

DistRIRUTING Stones, R. F. Robson, London. 

Winpow Sash FasteEninG Devices, J. Unett, 


W. Brompton, 


Fricker, 





97. Suc ans, M. A. Oldridge, London. 
28, HOUSEHOLD LAUNDRY APPLIANCES, C, 
mdon. 
$0,129. ee for Wixspow Sasues, T. N. Slater, 
Londo 
80,130. Deve for PERFORATING Paper, W. 
Londor 


Ideson, 


Cullum, 





$0,131. WINDOW - LOWERING Appakatus, T. Trotter, 
London. 

‘ GAS-BURNER Construction, C. E. Billing, 
I jon. 
80,183. Hotpinc BicycLe Fittinas, T. Groves, 
London. 
30,184. HANDLE-BARS of Bicycies, J. C. Peache, 
London. 


$0,135. Moror Venticues, A. L. Fyfe, London. 

30,136. VELOCIPEDE RoLLer Brakes, W. 
London. 

$0,137. Drivine A. Zobel, London. 

30,138. Worp F 4 ¥o Ferguson, D, O'Donovan, 
and G, Jackson, L ondon, 

30,189. Harts, T. H. Dobson, Liverpool. 

$0,140. CuTLERY Cask MANUFACTURE, G. 


Bashall, 





Hiiussler, 


$0,141. AXLE Boxes, A. Weickmann, nd geno 

80,142. Fiprous Materias, W. E., W. H., and H. E. 
Aykroyd, Bradford. 

$0,143. ConstructTiION of Joists, F. Hennebique, Liver- 
wool, 

sons. Concrete, F. Hennebique, Liverpool. 

$0,145. INCANDESCENT Bop J. Boult.( Cheimische 
Fabrik von Mas Jasper, Germany.) 

80,146. Excavation of Mup, G, F. W. 





Hope, London. 


$0,147. BeerLinc Macninery, A. Strain, Kells, Co. 
Antrim. 

80,148. FastENiInG Devices, A. Adams, New York, 
U.S. 


80,149. FASTENING Devices, A. Adams, New York, 
U.S.A. 


Qlst December, 1897. 





$0,150. Macuines for PLanrna Stone, J. Mann, 
London. 

80,151. ANIMATED PuHoTocrapH Apparatus, W. F. 
Butcher, London. 

80,152. = AnD Camera, W. F. Butcher and G. Harrop, 
amdor 

$0,153 Rouuxn Brake for Bieyerks, H. Hodgson, 





Carlisle. 
90,14. Winpow, R. Flint, Rhyl. 
90,155. Mounpinc Fiasks, G. M. 

Suffolk. 
80,155. Trunks, E. St. J. Theobald, Norwich. 

30,157, CaBLEs, A. Musker and F. J. P. Cheesbrough, 

Liverpool, 

30,158. Evastie Fiuip Pressure Enoings, J. 
bhi eg ae 
$0,159. Morors, W. 
30,160. PICTURE 
mingham, 
30,161. Lawn Tennis Racquets, W. F. 

Smethwick. 

30,162. CycLe Frames, H. Harford, London. 

30,163. GyrRaTING Steves, A. Wolf, London. 

ga Lever Compensator for Points, H. Bruxby, 
de rby. 


Riches, Beccles, 








Evans, 





. Ms wil 4 London. 
30 SPENDERS, A. W. Heath, Bir- 





’ 


Fletcher, 


30,165, ‘Cycies, J. A. Crane and J. Whitehead, Bir- 





PANNERS and Wrencues, J. Foxall and W. 
Pearce, Birmingham. 

30,167. SLipinc Winpow Sasues, A. Watson, Bradford. 

80,168, STEA) ERATORS, J. Blake, Middlesbrough. 








30,169, SUPERFLUOUS SoLpER from SHEET 
Merat J. Entwisle.—(0. S. Fellows, United 
States, 


~. 70. Pitt Boxss, J. F. and D. H. Lewin, Notting- 


"DRIVING Betts, J. K. Tullis, Glasgow. 
172, Corron Scurcuinc Macuines, T. Taylor and 
Sons, Ltd., J. Haworth, G. E. Lowe, and J. E. 
Hamer, Manc hester, 
30,173. Bicycetes, A. Leutner, Manchester. 
80,174. Cork Tire for Cycies, Y. B. Watson, Calder- 
rg Cumberland. 
Driving Gear for Cycies, W. Devoll and W. 
. Broadway, Erdington, Co. Warwick. 
80, 176, Pencis, A. Barr, Glasgow. 
80,17. FIGURED PiLe Faprics, A. Morton, Glasgow. 
30,178. Pit Faprics, A. Morton, G 
30,179, EXPLOSIVE CARTRIDGE, L. Da 
30,180, Two-CoLOUR LITHOGRAPHIC PRE 
(J. McLoughlin, United States.) 
30,181. PORTABLE POLLING Boorns, 8. Reid, Neweastle- 
on-Tyne. 
















S. Watkins. 


30,182, BALANCING Devices for Enorves, R. Conrad, 


Berlin. 

30,183. Button Sewinc Macnines, W. H. Inslee.— 
(The Singer Manufacturing Company, United States.) 

30,184. Soprorr for TaiLors’ PRESSING B Locks, J. 
Dvorak, London. 

380,185. Warp Stop Motion for Looms, 8. Watkins.— 
(FP. B. Kip, United States.) 


30,186. TURBINE PRoPELLER for Suips, D. Roozski, 
Glasgow. 
30,187, Door Bouts, R. Althoff, London. 


30,188. ExpanpING ‘the Mourns of Trawt Nets, L. 
Levi and G. Cartwright, London, 


80,196. CONVERTIBLE BED Support and Cuair, C. B. | 
| | 30,298. CircuLaR Saws, J. F. Jackson and J. R. Sutton, 
Hammond, | 


| Beynon, London. 
80,197. Driving GEAR of Cycie, A. 8. 
London, 
30,198. SLeEvE Links, F. Schubeler, London. 
30,199. SuprorTING Device for VELOC IPEDES, G, Scopes, 
London. 
30,200. VAPORISING 
Chambers, London. 
$0,201. PNeumMatic TRANSMISSION of Packacxs, B. C. 
Batcheller, London. 
80,202. Macnines for Srrippinc FearHers, F. Andree, 
London. 
80,203. CIGAR-MAKING 
London. 
30,204. Buncs for Casks, 8. Schlangen, London. 
30,205. Coin-CONTROLLED MECHANISM, W. F. Browne, 
London. 
—— ALarRMs for VELocipEDEs, G. F. Hall, London. 
30,2 FLusHING Tanks, V. Frangois, London. 
208. Non-ALCoHOLic Beer, V, Lapp, London. 
. CycLes, C. G. y Perez, London. 
),210. Suirt Curr ArracuMeEnt, H. C. Cressy, London. 
30,211. INsuLaTiING BLocks for ELEctRic Conpuctors, 
W. P. Thompson.—{J. Junghluth, Ge rmany.) 
30,212. MecHanicaL Stoxers, W. P. Thompson.—(J. 
C. Keough, United States.) 
30,213. CircuLaR KyirrinG Macuines, W. P. Thomp- 
son.—{/J. B. Parton and EB. I. 0 Niell, United States.) 
30,214. MANUFACTURE Of ARTIFICIAL Strong, G, Vogerl, 
Liverpool. 
30,215. Ticket Cases for Book1nG Orrices, W. Krauss, 
Liverpool. 
30,216. Drivinc Gear for Cycies, W. Williams, Liver- 
wool, 
30,217. Macuine for SEPARATING 
Liverpool. 
30,218. Ba Jot, F. Richter, Liverpool, 
7 Carryinc Device for FLEXIBLE SuHarts, A. 
Strieme r, Liverpool. 
gaps, J. Talbot, Birmingham. 
1. Evecrric FUSE-MAKING MACHINE, N. Schmitt, 


MEpIcINAL Compounps, A. M. 


Macuines, J. R. Williams, 











Gop, R. Taylor, 













2, COIN-CONTROLLING MECHANISM for SPIROMETERS, 

. A. Buck, London, 

. Hoppers for Ferpinc Cray, A. E. Nicholl, 

30,224. Clockwork for AuDIBLY INDICATING the SPEED 
of Cycies, M, Bleton and J. Stockhammer, London. 

30,225. F gNER for Winpow SasuHes, J. Gowland, 
preg 

$0,226. JuGGLING and BENDING Sup Frames, G. Black, 
London. 

30,227. VentTILaTinGe Device, J. Howson, London. 

228. Skirt Howper, H. R. and C. H. Woolhouse, 

London. 

. Larcu Keys, G. E. on a. 

. Suarr Tues for ee z Hill, London. 

. Pen-Hovpers, H. J : Et my 

SuUSPENDING DEVICE A. Walters, London. 

Tires, J. Atkinson, London. 

. Wixpow Fastrentincs, J. Oliver, London. 

DisueEs, J. Charley, London. 

j. CARRIAGE Lamp, W. H. Jewell and J. Hambly, 

mdon. 

. CyeLte Cuatns, H. C. Taylor, London. 

. Bepsrraps, P. L. Bogaerts, London. 

. SEAMLESS GARMENTS, A. J. Boult.—(J. Pugliese, 

ance.) 

30,240. Drivinc Gear for Venic.ies, H. J. Lawson and 
The British Motor Syndicate, Ltd., London. 

30,241. Pipe Joints, R. Ewing, London. 

30,242. CARBONATE Of Leap, A. H. Eyles, H. S. Rape- 

and A. Applegate, London. 

PackinG for Piston-Rops, L. 

‘pie 

244. BALL-GRINDING 
London. 

30,245. CycLe Brakes, F. N. Mackay, London. 

Arc Lamps, J. Stuart and J. H. 
London. 

30,247. CENTREING Motion for Lamps, J. Stuart and J. 
H. Barton, London. 

30,248. Rait Joints, R. Price-Williams, London. 

30,249. Fiyers for Rovinc Frames, T. F. Dunn, 
London. 

30,250. Vices, H. Koenemann, London. 

30,251. Jornine CycLte Tupes, N. W. H. Sharpe and J. 
Aitken, London. 

ALconoLs, B. J. Atterbury 
ate, Ltd., London. 
XPLOSIVE DEVICE, 


> 












va 












Katzenstein, 


Apparatus, H. N. Gauthier, 





Barton, 








and The Alcohol 







30,253. E. 
Italy.) 

30,: = TRANSMITTING Motion, ee Birkbeck, London. 

. TRAWLER FISHING A. Jeffs, London. 

30,25 1). ELECTRICAL RESISTAN( oy A. J. Marquand and 
F. G. Treharne, London. 

30,257. StorRaAGE Recerracies, E. T. C. 
A. W. Brown, London. 

258. Dust Bins, P. Dames, London. 

. CONTROLLING MECHANISMS, E, Wilson and C. J. 
, London. 

22nd December, 1897. 
30,260. INrusING Tea, M. Baker, London. 

261. CycLe Tires, W. B. Day, Dublin. 

262. Stop Motion for Flyer Frames, H. Patchett 
and T. Haddock, Bury, Lanes. 

30,263. Briar Pipe, W. J. Pritchard, Cheltenham. 

2 Winpincs for PoLYPHASE Macuines, The 
British Thomson-Houston Company, Ltd., and H. 
M. Hobart, London. 

30,265. Tites, R. Lesch and B. Polte, Manchester. 

| 30,266. Moror Car, C. M. Johnson, London. 

. Drivine by WueExs, W. Smith, Coventry. 

268. SECURING Lines to WINDOW Sasues, J. Browne, 

London. 

30,269. StorinG Cyc es, F. J. Ball, Dublin. 

30,270. ENve.Lorpr, F. H. Parsons, Brighton. 

30,271. WeL_L Spaces in STEAMERS, G. M. Harroway, 

East Middlesbrough. 

30,272. GENERATING ACETYLENE Gas, W. H. Baughan, 
Charlbury, Oxfordshire. 

30,273. Fitter, G. R. Barclay, London. 

30, 274. FURNACE for Boers, W. H. and R. W. Allen, 
Bedford. 

30,275. DyYNAMO-ELECTRIC 
Wolverhampton. 

30,276. MANUFACTURING BREAD, T. Sugden and Son, 
Ltd., and R. Sugden, Halifax. 

80,277. PoRCELAIN INSULATOR Disc . We 
Birmingham. 

30,278. CycLe SappLE, W. Cook, Redditch. 

30,279. Boor FastENINGs, T. Willett, Manchester. 

30,280. Fustian CuttinG Knire, W. Jackson, Man- 
chester. 


H. H. Lake.(G. Coraara, 





Weihers and 



























Macuines, T. E. Weaver, 





Hassall, 








30,281. Rotter Covuriincs, H. F. Swindlehurst, 
| Preston, Lancs. 
30, CircuLaR Saws, C. Billington, sen., and J. 





Newton, Stoke-on- Trent. 

A. Williams and T. Piggott 
and Co, umpton. 

| 80,284. Hor and Cotp Taps, M. J. Adams, Leeds, 
30,28. MILATORS, J. Cousland, Glasgow. 

| 30, 286. c YCLE AXLEs, W. T. Smith, W. Slingsby, and 

| Wow alker, Keighley. 

30,287. 

30,288. STORING ACETYLE) 
Haworth, Burnle 

30,289. ELrvators, T, 
Leicester. 

30,290. COIN-FREED APPARATUS, T. G. 
Thorp, Manchester, 
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Hypravu Lic Rams, J. M. Blair, Bristol. 
E Gas, T. Foulds and W. | 








M., J. H., and A. Mason, 
Marsh and T. 





Evans, Redcar, Yorks. 


Sheffield. 


80,299. ELecrric Connections for Trans, J, E. Duck- 


| worth, Manchester. 

30,300. MountINnG FLAGs on Starrs, A. Cole, London. 
30,301. OvaL Gear, L. Ranford, Birmingham. 
30,302. MouLDING MACHINERY, R. Middleton, Leeds. 
30,808. PLATE- BENDING Macuines, H. W. 

Glasgow. 

30,304. Stop Va.ves, G. H. Richmond and J. Crowther, 

Moss Side, Manchester. 
30,305. SAND-MOULDING MACHINE, J.J. and A. Balm- 





forth, Ormskirk, Lancs. 

30,306. DETACHABLE Joints for CycLes, P. J. Dasey, 
London. 

30,307. DeTracHaBLE Joints for Cycies, P. J. Dasey, 


London. 
30,308. Heexs of Boots, A. Kirk, London. 
30,309. MusicaL INstrUMENTS, J. Jurmanovits and R. 
Gast, Halifax. 
30,310. CLassiFyING and Sortinc Gran, &c., J. Ancel, 
London. 
30,311. Pneumatic Boor, A. C. Fraser, Glasgow. 
30,312. CanpLeE Houpers, J. E. Mather, Leeds. 
30,313. Hotpinc Open Doors, F. Hughes, London. 
30,314. SCREW-RECEIVING PL J. Lumsden, London. 
30,315. T'ype-wkiITING Macutnes, E. W. Hearn, London. 
30,316. Jars with Taps, W. 8. Hogg and J. C. P 
Broughton, London. 
317 






F. E. Wright, Birmingham. 
Morison, London. 
SITRATE uf Sopa, G. de Bechi, 





. Orn Lamps, W. C. 

. MANUFACTURE of N 

London. 

320. New Game, A. C. Dent, London. 

. Swircuinc Apparatus, E. Egger, London. 

SprRAL Nal, E. a London. 

§ . FINISHING Fasrics, C. Delharpe, London. 

30,324. ENRICHING GENERATOR cos J.C. H. Kramers 

and A. E. Kiderlen, London. 

Har Fastener, W. Fletcher, London. 

. Coatine the INrerior of C asks, C. H. Meyer, 
London. 

30,327. Coverrnas for WaLLs, H. Buyten, London. 

i . CARRIAGE Door Locks, H. Def. sondon. 













L ondon. 


Doman, London. 

30,331. SLEEPING Bertus, E. Law, Liverpool. 

30,332. Macuines for Winp1NnG Corton, C. R. Daniels, 
Manchester. 

30,333. Dryinc Apparatus for EARTHENWARE Goops 





Lochmann, Germ: any. 

20, 335, MiLK-cans, A. P. “Meredith, London. 

30,336. Boxes, Ma irdon, Son, and Hali, Ltd., 
Pearce, London. 

30,337. ImiTaTion LEATHER, T. Conn and Mardon, Son, 
L. d Hall, Ltd., London. 

= DRAWING -oFF Liquips from Borrt.es, C. F. F. 
. Uhlmann, London. 

. KEEPING Coot the Barres of Guns, W. H. 
FitzGerald, London. 

30,340. THE SimpLEx Ear Trovecn, W. M. 
London. 

30,341. ELecrrRic SMELTING 
Dukinfield, Cheshire. 

. Crcars, F. H. Hancocks, London. 

E. J. B. Fouré and H. Thuile, 





50, 





Noott, 


Furnace, W. Antrobus, 

30,: 

30, a8. Locomoriyv 
London. 

30,344. Construction of Fire-proor Fioors, F. H. 

Willis, London. 

5. DIFFERENTIAL TACKLE, J. A. Gustin, London. 

),346. Licut Ray Bitts, N. Lloyd, London. 

30,847. ELecrricaL Arc Lamps, E. P. L. Mors and L. 
C. A. Pottier, London. 

30,348. Steam Encines, H. H. Lake.—{/J. B. Opsakl, 
Canada.) 

30,349. CRANK AXLEs for VELocIPEDEs, R. J. Hutchin- 
son, London. 

30,350. TABLE Forks, G. Poll, London. 

30,351. Srkam GeNeERATORS, A. J. Boult.—(J. M. M. 
Truffault, France.) 

CHAIN-MAKING MacuINEs, E. F. Giraud, London. 

30,353. OxipiIsinc Propvuct, C. Maiche, London. 

30,354. AUTOMATICALLY CUTTING OFF Gas SupPLy, E. 
Kemp, London. 

30,355. Door Latcn, A. W. Berry, London. 

30,356. Sranps for SToracE of CyYcues, 
London. 

30,357. CoaTING ARTICLES With CELLULOID, H. Lamoisse, 

ndon. 

INGOT-PIERCING MetHops, E. L. Cooper, London. 

PNEUMATICALLY CUSHIONING the FRAmEs of 

SHICLES, H. Bartz, London. 

30,360. StkaM FrrE Encines, J. C. Hudson, London. 

30,361. FirE-proor Composition, H. Boyd and T. / 
Bs ayliss, London. 

Removine Dust, L. Staffel, London. 

TICKET PUNCE . 8. Comrie, London. 

4. PHASE TRANSFORMERS for ELEcTRIC CURRENTS, 
E. B. Wedmore, London. 

30,365. Drivinc MecHANIsM for AuTO-caRs, G Doré 
and H. I. Bouissou, London. 

30,366. Construction of RoTaRy 
Calder, London. 

30,367. Dinner Puates, J. E. Daniel, London. 

30,368. Wrepow SasH Fasteners, A. McPherson, 

1 ondon. 

Locks for Doors, W. Morrell, London. 

80,37 0. SELF-DRYING WritInc Paper, A. I. 

London. 

30,371. Cuatrs, W. T. Newcombe, London. 

| 30,372. Wavine Device for Harr Dressrnc, A. Thorn- 
borough, London. 


















E. Payart, 


















Encines, W. J. 











Wilson, 
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30,373. LABELLING of MeTALLIc Trunks, W. H. Parry, 
Lower Hagley, Worcs. 

30,374. Music TurNeR, F. Albon and J. R. 
London. 

| 30,875. WHEEL-MAKING MacCHINE, G. Gibson and J. B. 

| Hainsworth, Kenilworth. 
30,3 


Young, 


Cycies, A. Crawley, Wigan. 








30,2 
J. Ball and N. R. Martin, West Hooe, near Ply- 
mi i 
| 30,378. ApusustiInG TonevEs to SprnDLes, E. Taylor, 
| Birmingham. 
30,379. HaNnDLE-BARS, H. E. Berry, Manchester. 
| 30,380. Siros, W. Hutchinson, W. Garner, and R. 
| Telford, Manchester. 
30,381. Bott, G. Nock, Birmingham. 
Wire, J. 





| 32,382. Press for LUBRICATING Thomas, 

| Liversedge. 

= 883. Traps, E. Ward and C. Toms, Southampton. 

0,884. PropuctnG Spray, The Sts andish Co. , Ltd., and 

" E. Dutch, Manchester. 

30,385. = ATERIAL for Dresses, T. E. Perkins, Man- 
woes 
0,386. yom, Ww. 
a) anchester. 

30,387. CoNCRETE-MIXING Apparatus, G. C. Kenyon, 
Liverpool. 

— Pipers, T. H. Downward, Liverpool. 
389. Trap, J. Lanyon, Belfast. 

30°300. PowEr- TRANSMITTING Cualys, J. T. Williamson, 
North Shields. 

— Fo.pinG Suirs’ Bertus, C, Johnson, Birming- 
nam, 


and J. C. Hancock, and E. Scholes, 








Smith, 


eC! 
. Locks for Rarpway Carriaces, T. W. Wilkes, | 


30,330. CHANGE TILLs, F. E. Coe, T. M. Rooke, and W. | 


.|  Wilson-Browne, Birminghan 





and T. | 


PuncruRE SEALING Compounps for TrrEs, A. E. | 





30,399. BraceLets, B, R. Simmons and H. E. Venour, 
Birminghan 
30,400. SADDL 
80,401. BREECH 
30,402. UNLocKIN' 
| Kent. 
30,403. Gaucr GuLass Sentiner, H. McLachlan, Ilford, 
ssex. 
30,404. Removinc Mup Accumu.ations, J. M. B. Baker, 
London. 





W. Brampton, Birmingham. 
J. Elliott, Birmingham. 
Carts, E. G. Sage, Sittingbourne, 








30,405. UvTiLisinc Froop Tipe, J. Meuli-Hilty, 

| London. 

| 30,406. PAPER-FEEDING Macuines, T. C. Dexter 

| London. 

30,407. Urinistnc Exuaust ENGINE Stream, A. Wilde, 
London. 

30,408. CycLE Sprines, W. T. Steddy and H. Wood, 
London. 

30,409. CaBLE Tramway Mecuanism, T. J. Smith, 
London. 


| 30,410. Bicycie Sranp, H. W. Williams, London. 

30,411. Cicar Currers, W. F. Steggall, jun., London, 

30,412. Roap-saNpING Apparatus, H. Y. Wood, 
London. 

30,413. Fork Guarps, L. O. Fuller, London. 

30,414. Stove, A. Gill, London. 

80,415. SappLE, H. C. Goode, London. 

30,416. RANGE Finper, J. J. Garrard, Zululand, South 
Africa. 

30,417. 1. G. A. Schmidt, London. 

30,418. Guains, A. Anthony, London. 

30,419. PorTaABLE FuRNITURE, A. M. 
London. 

30,420. Tires, W. Wood, London. 

30,421. Tape MeasuREs, E. G. Brewer, London. 

30,422. ACETYLENE LAMPS, S. Forbes, London. 

30,423. Ce Cc. Forbes, London. 

30,424. GENERATING ACETYLENE Gas, C. 
London. 

30,425. CONDEN: 








E. Houghton 









S. Forbes, 


ERS, C. S. Forbes, London. 








30,426. CastTING MeraL ArtTicLes, The re mi-num 
Manufacturing Company, Ltd., and J. McKay, 
London. 





Howell, London. 
Allano 


30,427. MreTALLic Rippon, J. C. 
30,428. OpENING Oysters, P. M. Justice.—(2. 
aad Co, and Morena and Novaretto, Italy.) 
30,429. Swines for Use at Fairs, &c., J. W. Maggar, 
| London. 
30,430. Ipentiry1nG Cycies, F. G. Wignall, London. 
30,431. Covers for Borries, G. Caldwell, Liverpool. 
| 30,432. Packinc and Protectinc Bats, E. Haworth, 
‘i Manchester. 

30,433. CARRIER for the Transport of Om, A. E. 











),434. HANDLE-BARsS for CycLes, B. Green, London. 

),435. Bicycies, J. A. Anderson, London. 

30,436. TiInNING METALS, C. . Bertou, London. 

30,437. Gas Cocks having io sale Tubes, J. F. C. 
Jiirgens, London. 

30,438. WasHING CaLico PRINTERS’ BLANKETS, C. 
burn and J. Ashcroft, London. 

30,439. MouTtH-piEcEes for Cornets, &c., F. 
London. 

30,440. Prixtinc in Cotours, G. R. — London. 

30,441. GaLtvanic Batrerigs, C. Menges, 
London. 

30,442. Exptosives, H. Boyd, London. 

30,443. Fastentnc for Brace ers, B. R. Simmons and 
H. E. Venour, Birmingham. 

30,444. RECOVERING ACETATE Liquor from WHITE LEAD, 
G. Bischof, London. 

30,445. CoNNECTING ELEcTRIC ConpucTors, Siemens 
Bros. and Co., Ltd., and E. Holmes, London. 

30,446. Propuction of Fast Brown Tinvrs, O. Imray. 
“The Farbwerke vormals Meister, Lucius, and 
Briining, Germany.) 

30,447. SuppLyrnc EnerGy, Siemens Bros. and Co., 
Ltd.—{Siemens and Halske, Actien-Gesellschast, Ger 
many.) 

30,448. MANUFACTURE of SuGaAR, A. Verley, London. 


Chat- 


J. Smith, 








— Manvuracrurinc Merat Tupgs, R. C. Stiefel, 
London. 

30,450. Expansion of MeraL Tupes, R. C. Stiefel, 
London. 

30,451. MANUFACTURING Meta Tubes R. C. Stiefel, 


London. 
30,452. Canpesticks, T. Lindfield, London. 
30.453. SOLDERING Irons, W. Sanders, London. 
30,454. Devices for Ho_pinc Currs, T. Eyre, London. 
30,455. Winpow Fastener, H. and F. Shuttleworth, 


London. 

30,456. Tappinc Device for Barrets, A. Becker, 
London. 

30,457. DentaL INstRUMENTS, A. J. Boult.—(4. Bush, 


United States.) 


30,458. SrRaIninG WHEELS, A. J. Boult.—(C. S. Wheel- 
wright, United States.) 
30,459. INFLATION of Pneumatic Tires, E. B. Pym, 


London. 

30,460. Tires, P. T. McKay, London. 

30,461. Arr Vatves, J. H. K. McCollum, R. Elmsley, 
and W. H. Brouse, London. 

30,462. Pneumatic TirE Pumpinc ATTACHMENT, J. 
H. K, McCollum, R. Elmsley, and W. H. Brouse, 
London. 

30,463. ARMOUR PLaTE, 
U 


J. T. Wainwright, Illinois, 





24th December, 1897. 


30,464. Auromatic Water Lirrer, W. Ford, Liver- 
woL, 
30,465. ORNAMENTAL PLASTER PLATES, 


Burnley. 


J. Harrison, 


30,466. BEER-PIPE CLEANING APPARATUS, W. White, 
Glasgow. 
30,467. RatLway SIGNALLING APPARATUS, J. Dunlop, 


Manchester. 


30,468. Device for Bixpinc BunpLEs, M. Bachtold, 
Brussels. 
30,469. Metat Incrustation, C. Vallot and E. A. 


Pauze, Brussels. 

30,470. MAIN-cONNECTION Boarp, F. W. E. 
Leamington. 

30,471. CycLe Sappies, J. Clarke and W. H. Booth, 
Leeds. 

30,472. VenTILator, T. Thorburn, Kilmarnock. 


Jones, 





30,473. GATHERING Sections of Books, J. Hess, 
London. 

30,474. GEAR-WHEEL for Bicycies, H. L. Galloway, 
Glasgow. 

30,475. GENERATORS, J. St. C. Legge and A. S. Cooper, 
Dublin. 


30,476. ELecrric Traction, H. W. Handcock and A. 
H. Dykes, London. 

30,477. Traps for Pipes, T. S. Green and 8. Wragg, 
Derby. 

30,478. BorLER Makino, L. 
Halifax. 

30,479. FURNACE STokING, E. B. L. Morris, Hounslow, 
Middlesex. 

80,480. WaTER Meters, H. Reisert, London. 

30,481. Sprnntinc Frame Rouvers, J. Pickles, 


Marshall and 8. Naylor, 


Brad- 
rd. 
30,482. Wrxpow Jornt, C. Tomlinson and W. Phillips, 


Ss. 
MIRRORS. 

»e, Lancs 

30,484. SreaM Borers, J. and W. Evans, and A. Hop- 
wood. 

30,485. PREVENTING MoIstuRE ConDENSATION, L, Wise 
London. 

30,486, EXERCISERS, E, Sandow, 


G. Sowerbutts, Chaigeley, near 








Manchester, 
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30,487. 
Manchester. 

30,488. Suarr Hotprr, J. Carr, Bradford. 

30,489. Snap-sHors, J. C. W. Rofe, Leytonstone, Essex. 

30,490. MuLripLE PLy VENEER MAKING, P. 8. Brown, 
Glasgow, 

30,401. Wooprn and Compostrz Boxes, P. 8. Brown, 
Glasgow. 

2. Banp for Tires, J. Rae, Heck, near Lockerbie, 





N.B. 
30,493. Borries, M, Rosenstock, Liverpool. 


30,494. ARmatuREs, W. L. Wise.—(The Maschinenfabrik 
Ovrlikon, Switzerland.) 

30,495. Veuicie for PuBLic AMUSEMENT, W. J. Waldron, 
London. 

30,496. Rorary Furnaces, P, Dunn.—(P. Navs, United 
States.) 





30,497. Hoops for Mai. Carrs, E. Harris, Birming- | 


nan. 
30,498. CoRKING VaLves, G. T. Watts, North Claines, 
Worcester. 


30,499. Brakes for Huns, J. Marriott, Birmingham. 


30,500. Foops, W. J. MeConnell and W. A. B. Mae- 
Kinlay, Glasgow. 

30,501. Hotpinc Tickers, W. Whitehead, Bury, | 
Lanes. 

30,502. Pressinc Rouvers, J. Barbour and S. Moody, 
Belfast. 

80,503. ParLour FoorsaLt Game, F, W. Knight, Bir- 
mingham. 

30,504. Gasatiers, J. S. Edge and J. Hall-Wright, 
Birmingham. 

30,505. ErcHinc Macuings, R. P. Link and G. Smith, 





Birmingham. 

30,506. BepstEaps, W. Pallett, Birmingham. 

30,507. BorRInG ARresIAN WELLS, M. J 
Brussels, 

30,508. Means for PLayinc a Game, H. G. 
brook, London. 

30,509. SLUGGING Macuines, W. B. 
Brookes, United States.) 

30,510. RecoRDING OrpERs, C. C. Cochrane, Glasgow. 

30,511. Buinp Roiiers, H. B. Couchman and T. A. 
Hope, Birmingham. 

30,512. Cyceces, F. Strumpen and J. 
London. 


Badon, 
T. Glaze- 


Maxfield. (J. WW. 


and T. Slickers, 


s, E. H. Jones, London. 

UFACTURE of Foop, I. A. Timmiis, London. 
Tires, A. F. Scott, Bradford. 
NSIBLE METALLIC SacktNcs, W. Water- 
W. Blantern, and W. M. Spriggs, Bir- 





house, T. 
mingham. 

30,517. MANUFACTURING SHEET and Bak 
Greenway, Birmingham. 

30,518. Tires, C. Honey, London. 

30,519. EaG Bearer, F. Ferris, London. 

30,520. Propucine Socks and Srockrnes, B. Winkler, 
London. 

.521. Propuctinc Fast Suapes on Corroy, H. E. 
Newton.—{The Farbentabriken corimals FP. Bauer 
€o., Germany.) ; ; 

30,522. Apparatus for OBTAINING Motive Power from 
the Tipr, J. F. Green, London. 

30,523. PRESERVING Eas, F. B. Clive, London. 

,524. WIRE SpoKE WHEELS, SN. Pitt.—(A. J. Jacobs, 
United States.) 

— Automatic Ienttinc Device for CycLe Lamps, 


Iron, J. L. 

















and 









a Société Th. Dupuy et Fils, London. 

80,527. Heat TRANSMITTING Apparatus, W. 
London. 

30,528. ADJUSTABLE Stanps for Bicyc es, J. H. Auf- 
derheide, London. 

30,529. INFLATING 
Ewald, Liverpool. 

30,530. SprinninG Frames, H. and G. H. Kirkpatrick, 
Manchester. 

31. Larue Cuvucks, J. C. Harrison, Manchester. 

2. Bust Support, O. Hassler, Liverpool. 

30,533. FisHinc Tacks, G. J. Kirby, London. 

30,534. Drivine 

 D. Swith, United States.) 

5, CIRCULAR Spirit Leveis, W. Taylor, London. 

30,536. Propucinc Woven PiLe Fasrics, L. Fish, 
London. 

30,537. DEvIcEs 





Pirrie, 


Tires, M. Friedlaender 










for DiscHaRGING PRED 





ERMINED 


Kemper, Belgiuin.) 

. Propuction of Cyanocen Compounps, W. C. 

ar, London. 

30, FILE - cuttinc Macutines, L. R. 
London. 

30,540. AXLE Caps of VEHICLEs, J. Wagstaff, London. 

30,541. CHAIN-CLEANING APPLIANCE for CycLes, A. C. 
Grafton, London. 

30,542. PoLisHine Discs, H. H. Lake.{(@. H. P. Flagg, 
'aited States. : 

80,543. COLOUR-PRINTING MacutNes, G. E. Bouvet and 
E. A. Fix, London. 

30,544. Execrric WELDING 
London, 

30,545. Lip Supports for Boxes, G. Welsh, London. 


(C. 
30, 






Winterhoff, 








of Tuprs, O. 


30,546. MANUFACTURE of Matcues, C. Kastnir and A. | 


Swoboda, London. 

30,547. FrerRMENTABLE Composition for 
Goodfellow and T. E. Forman, London. 

30,548. CycLe Pepats, B.J. B. Mills. —(R. H. Wolff and 

Co., Li., United States.) 7 

80,549. CYCLE Stanps, B. J. B. Mills. —(R. H. Wolf and 
(o., Ld., United States.) KS 

30,550. CARGO-CARRYING STEAMERS, E. H.O. R. Ropner, 
London. ; 

80,551. PNeumatic TrrEs, H. Loog, London. 

30,552. PNeumatic Winp Cuests for ORGANS, A. Hick- 
mann, London. 

30,553. VELOCIPEDE Tires, E. 
London, ‘ 


Bakers, J. 








Box and A. Pringle, 
2th Deecwber 


80,554. Drivinc Gear for Boats, J. J. Apsey, W. J. 
Norminton, and G, Hodges, London. : 

30,555, WaGcon Brake, J. K. Ewart, Glasgow. 

556. Spove Powisu, J. McKillop, Glasgow. 

Arm Pap for Crutcues, H. 8. Basnett and J. 

rbairn, Glasgow. 

Cameras, R. and M. Ballantine, Glasgow. 

259. LockinG STEERING GEAR of Cy LES, J. D. 

Amendabar, Wolverhampton. 

80,560. Supports for Gas Burners, J. 
Oxford, 

30,561. CycLEs, J. Fitzgerald, Glasgow. 

30,562. Lrnines for Boxes, R. Livingston and D. Air. 
Glasgow. : 

80,563. LEE-RAILS for Suips, A. N. Chamberlain and 
_W. L. B. Hall, Birmingham. 

80,564. MANIPULATING PNEUMATIC TirEs, H. Swanton 
London. , 

80,565. Srraw Harts, E. 

Essex. 

30,566. IRONING Macuines, E. Hesketh and A. Marcet 

London. : 


1897, 


’ 
















Eldridge, 


F. Lever, South Woodford, 





30,567. PREssuRE GAUGE for Motor Cars, H. W. Payne, | 


London. 

30,568. Furnaces, J. H. Walker, London. 

30,569. DirEct-actinc Encines, E. Howl and W. W. 
Attwood, London. 

30,570. Opatine, A. J. Loftus, London. 

571. CHINA ARTICLES, W. P. Kelly, Dublin. 

72. Joint for Etectric Conpucrors, C. C. Fowler 

and The Mutual Electric Trust, Ltd., Brighton. 

30, 573. PENCIL SHARPENER, T. S. Harrison, Bradford. 

30,574. RECOVERING CHEMICALS, 8. Jaques, Neweastle- 
on-Tyne. : 

,575, Linotype Macurngs, T. P. Ritzema, Halifax. 

Looms for WeavinG, K. Fulton and L. Buleock, 













ix. 

- Pianos, G. F, Lyon, London. 

. TUNING Pras, G. F. Lyon, London. 

579. Paper, S. Jaques, Newcastle-on-Tyne. 

30,580. CHAin WHEEL for Cycies, E. Wilson and H. H. 
Moore, Birmingham. 

30,581, LEVER FutcruMs for Cycies, E, Wilson and 
Hi. H. Moore, Birmingham, 


| 
Cyete Wukets, W. Cunliffe and D. W. Holt, | 


OVEL MANUFACTURE of PuorocRapHic Paper, 


and A. | 


MECHANISM for CycLzs, O. Imray.— | 3 


Quantities of Liquip from Borr.es, A. J. Boult.— | 
| 


Parpart, | 


80,582. Miners’ Lamps, J. Stewart, Glasgow. 
583. LapLe Carriages, J. H. Dewhurst, Sheffield. 
. Rovers for Spi , A. Bennie, London. 
. PRopucinG ACETYLENE Gas, J. McConechy, 
sgow. 
3. PREVENTION of Earwias, H. T. Wyse, Glasgow. 
SprRinG Marrressks, 0. Ransford, Glasgow. 
Supporting Cycies, J. Y. Johnson.—(&. J. 
Stirling, South African Republic.) 
30,589. Anima Traps, W. T. Keefer, London. 
30,590. SHor Horn and PuLiine Strap, W. H. Lewis, 

















London. 
| 30,591. WHEELBARROWS, R. A. Kneeland, London. 
30,592. Gas ENGINE STARTING GEAR, F, W. Lanchester, 





am. 

30,593. SrronG Rooms, J. 8S. Elder, Glasgow. 

30,504. Apparatus for PREVENTING Fires, A. G. Bell, 

Nottingham. 

30,5 DISTILLING 
wick. 

30,593, VeLocipEprs, J. S. Edge and J. Hall-Wright, 

| Birmingham. 

| 30,597. CycLte Cuarn Apsusrers, J. E. Meredith, Bir- 

| mingham. 

! 





Apparatus, W. F. Hogg, Smeth- 








30,598. HoLLow Guass ArtIcLEs, W. B. Johnson.—(@. 
W. Blaiv and H. I. Hays, United States.) 

| 30,599. CycLe Prepats, H. P. Trueman, Birmingham. 

30,600, Toys, M. T. Gedney, London. 

30,601. WeiGHine and WEIGHT-PRINTING MACHINES, A. 
J. Boult.—{( E. Chamevou, France.) 

30,602. ACETYLENE Gas Lamp, J. Ritchie, Smethwick. 

,403, CycLeE Support, R. Summer and H. Donnelly, 
Keighley. 

30,604. AERATED WaTeER Borr._e Sroppsers, J. Connor, 
Manchester. 





30,605. Avromatic ContRoL of Gas Suppty, J. Wynn, 
Caraiff. 

30,606. Exastic Tires, W., A., C., and A. Bailey, 
London. 

30,607. Tar for RecuLation of Gas Suppty, J. Wynn, 
Cardiff. 

30,608. Pipe-rack, H. W. Mobbs and A. Lewis, 


London. 
30,609, CovERING for TIREs, 





T. Chappell, London. 


London. 

30,611. Boor-Laces, J. C. 
bury. 

30,612. DeracHABLE Mup-cvarp, C. J. H. 
Manchester. 

30,613. Fire ScREENs, J. Burch, London. 

30,614. DouBLE-ENTRANCE SWING 
worth, London. 

30,615. Carpets, J. Crabtree, Halifax. 

30,616. EVAPORATING Apparatus, J. McNeil 
Lewkowitsch, Glasgow. 

30,617. Winpow SHapes, A. Ekman, London. 

30,618. Reeriryvinc Factat IRREGULARITIES, H, Junge, 
London. 

30,619. Primary Gatvantc Bartreries, J. W. Bullock, 


Browne, Bredon, Tewkes- 


Gradishy, 


Wigan. 





YMBINED MANvaL and Automatic Swircu, R. 
ailey, Manchester. 
. Ficurep Braip TRIMMINGS, 





A. Nicholson and 


30,62 
J. Hall, Manchester. 
30,624. Construction of Steam Bor.ers, J. H. Irwin, 
| Neweastle-on-Tyne. 
30,625, MepicINAL PREPARATIONS, S. T. H. K. Ende- 
mann, London. 





30,626. REGULATING PHAsE RELATION, The 
| Thomson-Houston Company, Ltd.—{C. P. Stedaict: 

aad EB. W. Rie, juan., United States.) 
30,627. Evecrric Raitways, The British Thomson- 

Houston Company, Ltd.—(W. B, Potter, United 

States.) 
30,628. INpuction Wart Meters, The British Thomson- 
Houston Company, Ltd.—(#. Thomson and W. H. 
Pratt, Uaited States.) 

; PRE: : Sewace, J. Grossmann, Manchester. 
zL Tires, R. Crittall, London. 
3, A. Pringle, Belfast. 
aps, S. Henderson, Glasgow. 
ACETYLENE Gas GENERATOR, J. 
. Smith, Aberdeen. 

COMBINED ACETYL 








S. Robb and 









E Gas GENERATOR, J. S. 


30,634. 
Robb and W. M. Smith, Aberdeen. 


| 30,635. ACETYLENE Gas GENERATORS, W. Ireland, 





30,636. SIGHT-FEED LuBRicators, J. L. Grandison, 
Manchester. 

30,637, ACETYLENE Gas GENERATORS, J. and J. Mticke, 
London. 

30,638. AUTOMATICALLY Ratstnc Liquips, J. C. Gelly, 
London. 

30,639. ProsecTiLeE for High Exp.osives, T. R. R. 
Ashton, London. 

30,640. TyPE-COMPOSING 
Cupresa Maechina Com positiie 
aad Co., Italy.) 


Apparatus, ©, Imray. — 
Lamonica Garlanda 


| 30,641. Brakes for VeLocipepes, W. B. Marling, 
London. 
30,642. HorsesHors, L. M. Serban, London. 





| 30,643. Boots, G. Hayes and W. 8, Emden, London. 
30,644. Steam [NJvectors, R. Pattison, London. 
30,645. Beps, J. Kaschenbach, London. 
30,646. Burrons, W. A. Ingalls and A. 8. 
London. 
30,647. CompuTING ScaLes, A, Armstrong and W. F. 
Weaver, London. 
30,648. Sarety Mecuanism for Ervarors, D. I. 
| Prudden, London. 
30,649. Hose Hyprants, H. M. Kunz, London. 
0. Fiver Frames, J. Fossel, London. 
| 30,651. Cootinc Wort, W. H. Wheatley.—(H. E. Decke- 
bach, United States.) 
352. Gas LicutinG Device, R. Laudauer, London. 
3. Rartway Coacues, E. J. B. Fouré and H. 
Thuile, London. 
30,654. Lamp Burners, A. Wood, London. 
. TEXTILE Fasrics, W. P. Thompson. — (4. 
Corbion, jun., United States.) 
30,656. TYPE-BAR CasTING MACHINES, W. P. Thompson. 
—({C, Sears, United States.) 
30,657. Cravat, L. Uechting, Liverpool. 
30,658. AGEING Liquors, R. M. de Tangry, Liverpool. 
30,659. WILLowine Macuines, J. Liebhold, London. 
30,660. E. Leytens, London. 
30,661, BALL-BEARINGS, J, P. Thomas, London. 
30,662. RerininG O11, W. A. Smith, London. 
30,663. Stamp CANCELLING MacuIne, A. E. Whitehead, 
London. 
30,664. Horsesuor, H. D. Shaiffer, London. 





Davis, 

































30,665. Wire Fire-proor Suutrers, F. J. Smart, 
London. 

30,666. Foc Licuts, F. J. Howorth.—(F. A. L. J. Thiry, 
Belgium.) 

| 30,667. Pneumatic Tires, A. J. Boult.—(4. Dyouet, 
| France.) 


| 30,668, Scoops, J. Moses, London. 

30,669, BorrLe Stoppers, 8. Crocker, J. M. Housel, 
{| and W. Miller, London. 

| 30,670. Macuines for Sewinc Sores, J. W. Snell, 


| London. 
| 30,671. HAND - DRILLING Macuines, J. Murchie, 
| London. 
| 30,672. Hyprautic Motors, R. M. de Tangry, 


| London. 

| 30,673. Coke Ovens, A. M. Chambers and J. H. Worrall, 
London. 

| 30,674. INpIcaTING SprEeD, E. Edwards.{C. Octling, 

| many.) 

Borrt.es, H. B. FitzSimon, London. 

SHEEP Suears, J. Heck, London. 











30,677. WHEELS, G. A. ROmer, London. 

30,678. RE-TRANSMITTING MessaGeEs, J. Rymer-Jones, 
London. 

30,679. Suirs for Cuitpren, C. M. N. Lester, 
London. 


30,680. CaroussELs, T. B. Tinney, London. 
30,681. EvApoRATING ALE Spent Lees, C. C. . Doig, 
London, 


30,610. FIRE-EXTINGUISHING APPLIANCES, W. R. Pether, | 


Doors, J. 8S. Hains- | 


and J. | 


British 


| s0,680. Houpinc Rouis of Parer, H. A. Péraut, 
| London. : 

— DistRIBUTING MANURE, A. Hébert and G. 
| 

| 


iffaut, London. 





| 80,08 Fat-rREATING Apparatus, C. G. Hepburn, 
London. 

30,685. NETHER GARMENTS or StockiNos, 8S. A. Winter, 
London. 


30,686. Barrerigs, C. J. and H. G. Hubbell, W. de W. 
Boyer, and E. P. Mucklow, London. 
30,987. Braces, P. Jensen.—H. Schmiz, Geramany.) 
| 30,688. HorsksHors, W. H. Orr, London, 
30,689. Gas, G. W. Lee, F. Elliott, and G. Tatham, 





| London. 
| 30,690, ACETYLENE Gas, J, St. C. Legge and A. S. Cooper, 
| London. 
| 30,691. Prrumatic Tires, C. H. Gray and T. Sloper, 
| London. 


30,692. Boorus, J. W. Earnest, New York, 





| 30,698. Bieyenk Rests, H. D. Rushton, Calcutta, 
Bengal, India. 

| 30,694, Docks, A. Duwoos, Brussels. 

30,695, VINE - SULPHATING Macuinrs, J. Lafargue, 


Bru 


Brussels. 
30,097. Tires, T. McKinnon, Glasgow. 


20th December, 1897. 


Northamptonshire. 





| Manchester. 


Mitchell, Dobeross, Yorks. 
30,703. TEXTILE PRINTING, F 
and E. C. Ks 






yser, Hyde, Cheshire. 








Loughborough. 

30,705. GLazED Bricks, A. Shelinerdine, Liverpool. 

| 30,706. Batt Bearing CHAtn, 
hampton, 

30,707. Bospin, T. Whittaker, Preston. 

30,708. Cycies, T. H. Collingbourne, T. 
Ryden, Halifax. 

30,709. Driving Mecuanism for Cycies, F. M, Evans, 
Keighley. 

| 30,710. Meruop of Apverrisina, W. 
Shettield. 

30,711. Textite Printine, F. 
and E. C. Kayser, Hyde, Cheshire. 


London. 
20,713. Cors, J. T. Petford, Manchester. 
4. Sarery Vatves, G. Cockburn, Glasgow. 










| 3 5. Hor Arm Enaine Construction, T. Griffiths, 

t tourbridge. 

| 30,716. CLEANSER for Fives of Boiters, J. Davie, Glas- 

| row. 

| 30,717. MatnrarninG Lever of Beps, T. Christic, Glas- 

| gow. 

| 3¢ sinc Dry Marertats, C. Lucke, London. 
{ rric Moror, K. Breitenbach and the 

| m G. Breitenbach, Brussels. 

30,720. CycLr Forks, A. Grossot, London, 

| 30,721. INCANDESCENT Mantes, J. H. Noad and F. 


| Hutchins, London. 
20.722 
30,722. 


henge, Tasmania. 





sondon. 
30,724. Firers for SPINNING Macutnes, W. H,. Ashley, 
London. 
5, Cyeies, M. R. Zechlin, Coventry. 
2RATED MECHANISM, J. Schottenfels. 


viuetny.) 










T. Hiirter, Ge 

. SHEARING Macutines, H. 8. Thomas, London. 

Ss. Lirrs, H. Baum, London, 

30,729. Door Locks, W. Essex, London. 

30,730. BorrLe REGISTERING Device, W. Hoffmann, 
London. 

30,731. SparK ARReEsTER, W. Rufus and S. H. 
chauff, Liverpool. 











3t SPA} , J. G. Falk, Liverpool. 
30,733. AFFIXING HanpLEs of Cycies, W. A. Murray, 
London. 


30,734. Driving Gear for Cycies, A. H. Edwards, 

sondon. 

30,735. CaRTRIDGE LoapiInGc Macutnes, L, Silverman, 
London. 

30,736. Locks, L. Silverman, London. 

30,737. INcREAsING Heat of BoILeER FuRNACES, H. See, 

London. 

30,738. WuHeets for Venicues, Sir E. F. Piers, London. 

30,739. Macuines for Makinc Wepces, R. Rainsford. 











30,740. VELocipeDE Lamps, S. Brunner, London. 

30,741. Rorary Encrine, A. 8S. Gumoelius, London. 

30,742. Cases for Packine Cycies, G. Bylandt-Rheydt, 
London. 

30,743. LirHoGRAPHIC Stones, J. 8. 
Herbert, London. 

30,744. Coatinc TuBEes by 
Greenwood, London. 

30,745. Sypuon Taps, S. Broadhurst and N. Swan, 
London. 


Curwen and A. 


ELECTRO-DEPOSITION, J. 


heiimer and. Co., Germany. 


L. Watson, London. 
30,748. Harr-wavine Pin, W. L. B. Hinde, London. 


geon, and J. Smith, London. 
80,750. RoTaRY FLUID-PRESSURE Enornes, A. Findenigg, 
G. Silvestri, and J. Schwarz, London, 
30,751. Compressep Arr Motor Cans, J. 
London. 
30,752. Automatic Grippinc Apparatvs, J. Frigard, 
sondon. 


Molas, 





LISIONS on RaiLways, J. Vermehren, London, 
30,754. Lawn Mower, L. H. and E, E. Slaght, London. 
30,755. Compinep Tap and Faucet, G, Champoux, 

London. 

30,756. ImpLemMENTS for Removinc INDENTATIONS in 

Tvupine, J. R. Barker and C. 8. Adams, London, 
30,757. Mixinc Macuines, J. Frazier, London. 

30,758. EyroLass Hook, M. M. Hughes, London. 














SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette, 





585,997. CoLp Tire rinc MacHINE, E. N. Zeller, 
Portland, Oveg.—Filed November Oth, 1896. 

Clain.—(Q1) A cold tire-setting machine, comprising 

a bed-plate, a series of radially-movable presser blocks, 





585,997 








an annular rim movable on the bed-plate, a series of 
| toggle arms connecting the rim and the presser mem- 
bers, and a fluid-pressure mechanism for imparting a 
| direct partial rotation to the rim, substantially in the 
manner shown and for the purposes deseribed. (2) 
The combination with the hed-frame, the presser 


Ss. 
30,696. Lamps for BURNING ACETYLENE Gas, W. Sdhns, 


30,698. Removine Lime, J. A. Bragg, Irthlingborough, 


30,699, ConsrrucTION of Bicycies, G. Gibson, Kenil- 
worth. 

30,700. Breyer G. Stevenson, Glasgow. 

30,701. PNeumatic Tires, T. Marsden and J. B. Scott, 


30,702. Spinninc Macuines, E. Hollingworth and W. 
*, W. Ashton and Co., Ltd., 


30,704. Caarn Gear, A. Felstead, Rempstone, near 
W. Gwinnett, Wolver- 


Shutt, and R. 


Buckley, jun., 
W. Ashton and Co., Ltd., 


80,712. PNeumatic [NpiA-RUBBER TIRE, C. H, Harrison, 


Cusuions for CycLe Seats, F. W. Roe, Stone- 


3. SurGicaL Dressing, T. Y. Kinne and D. Smith, 


Kri- 


+B. H. Oustevrhoudt and L, Saunders, United States.) 


30,746. Emprompery Frames, G. F, Redfern.—(Kvaut- 


30,747. Hyprautic Encine, A. A. Watkins and J, de 


30,749. Scurcutnc Macuines, G. G. Parr, J. W. Gud- 


30,753. Auromatic Apparatus for PREVENTING COoL- 


| 


blocks, the toggles, and the movable rim, of the cylin. 
ders H, and H’ the piston, said piston being flattened 


at the side adjacent’ the rim, and the fluid-pressure 
mechanism for operating the piston, all substantially 


as shown and for the purposes described. (3) The 
combination with the frame, having radial grooves 
the main presser blocks mounted therein, and mean, 
for forcing such blocks inward, of the supplemental 
guides M, and the supplemental presser blocks L, sub. 
stantially as set forth. 
586,006, Macneric CLurcn, A. de 
France.—Filed Novewber 18th, 1898, 
Claim.—An_ electro-magnetic clutch, consisting of 
a dise 3 having an annular channel 8a formed in jts 
vertical face, said channel having two faces converging 
toward an opening da, a coil of wire 5 lying in q 
cireular chamber 4 just beyond the opening 4a, coy. 


586 008] ; 


Bovet, Pavia, 












ducting rings 8 and 9, a non-conducting annulus 10 
supporting said rings, which are connected to the 
terminals of the coil 5, brushes 11 and 12, a dise 13 
having a side face adapted to fit the channel 3a, 
shaft 2 on which said disc is splined and adjustable, 
and elastic plates 17 lying between the inner face of 
the dise 13, and a collar 18 fast on the end of the shaft 
2, the metal being distributed upon beth sides of the 
channel 8a and oppositely polarised on the respective 
sides, substantially as described. 

586,085. Gas Burner, L. Henkle, Rochester, N.Y. 

Filed May Sth, 18%. 

Claim.—The combination in an incandescent yas 
burner of a mixing chamber, a gas connection thereto, 
air inlets throuvh a wall of said mixing chamber, a 
perforated valve centred and rotating on said wall aud 


[586085] 





controlling said air inlets, an eduction tube carried hy 
said valve, an enlarged head on said tube, and a 
plurality of gas and air delivery tubes on said head, 
substantially as described. 
586,105, Fire-exrincuisuine Apparatus, C, Nehring, 
Cincinnati, Ohio. —Filed May 27th, V3 
Clain.—{1) In a hose rack, the combination of two 
side pieces, each having a longitudinal slot, with pins 
or rungs adapted to engage and move in the slots of 
the side pieces, substantially as set forth. (2) The 
combination of a pivoted hose rack, a swivel yoke 
adapted to move with the rack, a pin carried remo- 



























































vably by the yoke and connected to the last fold of the 

hose, a weight supported by a chain from a pin at an 

intermediate point in the chain, and a water plug 
whose operating handle is connected terminally with 
the chain, substantially as set forth, 

586,176, Universat Joint ror Courtine Pipes, //. 
H. Gorter, San Francisco, Cal.—Filed Deceuher th, 
1895, 

Claim.—In & universal joint, the combination of a 

















socket section, a hollow ball section within the socket 
section, and an intermediate section between the ball 
and socket sections, and having a universal connection 
with the ball section, 
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THE PRESERVATION OF IRON FROM RUST. 


In the course of an article on the protection of iron by 
paint, recently published in these columns—THE ENGINEER, 
(Qetober 22nd, 1897, page 889—the phenomena accom- 
anving the oxidation of iron and steel were briefly 
sketched, the obvious necessity for covering either metal 
with a preservative composition was insisted on, and the 
principal qualities to be sought for in the material em- 
loved were mentioned and discussed. But on that 
occasion the whole subject was only treated within 
certain narrow limits ; since, in deference to the usual 
practice, it was assumed that the iron would be coated 
with some substance possessing the nature of an ordinary 
oi] paint; that is to say, with a pigment suspended in 
linseed oil. As, however, several other preparations, 
such as tar and asphaltum, have at one time or another 
been strongly recommended as preservative agents, it 
may be worth while reopening the question in order to 
consider whether there is any need for the use of mixtures 
containing pigments or, indeed, linseed oil at all. 

Before the field of inquiry can be safely widened in 
this manner, it is advisable to come to some distinct 
understanding about general principles ; and, accordingly, 
it will be laid down as an axiom that the paint of the 
artist has to exercise totally different functions from that 
of the engineer. From a comparison of these different 
functions also, it can be easily demonstrated that to a 
certain extent the relative importance of the two chief 
ingredients—pigment and oil—is reversed in the two 
classes of material. The artist desires to be able 
reproduce with great fidelity the colours he sees before 
him, and he is anxious that his pictures shall preserve 
their several tints unchanged. In choosing his paints, 
therefore, he will be mainly guided by their actual shade ; 
but, at the same time, if well advised, he will employ 
only such ‘selected and restricted palettes" as are 
recommended by authorities like Professor Church, in his 
standard book on ‘* The Chemistry of Paints and Paint- 
ing.” The artist will, of course, equally insist on having 
a very pale medium, so that the appearance of his lighter 
colours may not be altered; and he will want one that 
neither perishes on exposure to light and air nor chemi- 
cally affects the composition of his pigments. But the 
more permanent any particular colour is, the less even an 
inferior varnish will injure it; so that the greater atten- 
tion the artist bestows on his pigments, the less he need 
trouble about his oils. 

The engineer seeks primarily a material that shall 


afford the maximum of protection to the metal beneath | 


it, and his first requirement generally is to have some 
perfectly air and water-proof covering. 
similar reasons, it is necessary that the iron shall be 
given a special colour, the use of a vehicle consisting of 
linseed oil cannot well be avoided; and if again a layer 


of paint of such thickness as may be applied in two or | 


three coats will effectually protect iron from oxidation, 
there can be little or no advantage in employing anything 
else. In either of these cases the problem may be con- 
sidered to have been finally solved in our previous article, 
and it only remains to have the paint examined and used 
strictly on the lines already laid down. But whenever, 
on the contrary, artistic decoration of the metal work is | 
not the chief object of ambition, all the care of the! 
manufacturer can be concentrated on the improvement 
of the vehicle. The engineer probably thinks but little 
about the shade of his paint, the maker bases his choice 
principally on the cost of the colour; and were they not 
both influenced by a sort of superstition that pigments in 
general, and certain pigments in particular, enhance the 
resisting power of dry linseed oil, it is not unlikely that 
they would be willing to abandon the use of colouring 
matters altogether. Now it by no means follows because | 
agood varnish will materially increase the permanence | 
of a second-rate pigment that the opposite action must | 
take place; that is to say, that a colour which is abso- | 
lutely unchanged in air must add to the stability of the 
varnish into which it is ground—in fact, as will immedi- 
ately be shown, its presence can but be regarded as 
detrimental thereto. 

It is well known to the paint maker that a few pig- | 
ments actually retard the desiccation of linseed oil ; but 
in the total absence of all such definitely pernicious 
bodies, it is often noticed that paints of different colours | 
prepared from one and the same sample of varnish dry 
at very different rates; and this peculiarity is usually 
explained by the manufacturer on the supposition that 
some colours when ground into linseed act as specific | 
driers, while others are inert. But it has already been 
stated that even a true drier can only behave as such 
when it is completely dissolved in the oil; whereas under | 
the conditions obtaining in an ordinary paint mill no real 
solution ever oceurs,* and the sole result of grinding a | 
colour in oil is to suspend it, or, in other words, to dis- | 
tribute it uniformly throughout the mass. If, then, | 
certain pigments do hasten the drying of the paint, this | 
must be due to indirect causes; and a little consideration 
will show that it has nothing whatever to do with the | 
chemical constitution of the colouring matter, but | 
depends entirely on the introduction of a solid powder | 
Into the oil, whereby the material is changed from a 
simple liquid into a kind of gritty paste, and so spreads 
less evenly and exposes a larger surface to the oxidising 
action of the atmosphere than would otherwise be the case. 
It must not for a moment be imagined that this grittiness 
1s of such magnitude as to enable the elevations and 
depressions in a layer of paint to be detected by the un- 
assisted vision ; it is—if the expression may be allowed— 
grittiness of a physical rather than a mechanical nature 
to which reference is now being made; and the whole 
argument must therefore be conducted accord?ng to 
physical laws. Taking, for example, white lead, whose 


“From the purely chemical point of view, perhaps it would be better 
to qualify this generalisation. Two or three pigments do appear to dis- | 
solve slightly; but the amount taken up is so small that it may safely be | 
heglected ; and moreover in the most conspicuous examples of solubility 
known to us the substances are not driers, P | 





to |! 


If, for wzsthetie or | 


| was deemed necessary, it appeared only just to grind it in 


| appreciable degradation of tint. 


particles are among the smallest to be found in any com- 
mercial pigment, it may be urged as an objection that no 


simple varnish can possibly “‘ work ”’ better and distribute | 


| more evenly than this substance when well ground in oil. 
| Undoubtedly the harmful effect of any particular powder 
| will depend very largely on its degree of -subdivision ; 
but inasmuch as white lead is only in a state of suspen- 
sion, and not solution, in a paint, it still retains the 
characteristics and limitations of a solid body. 
the most striking features exhibited by a solid being that 
| the relative position of its molecules is fixed, it is clear 
that neither by an ideal method of manufacture nor by 
| an infinite number of passages between the hardest steel 
|or granite rollers can the particles of such a body be 
| given the mobility, and therefore almost absolute con- 
tinuity of a film of liquid whose molecules are free to 
move in every direction. Again, seeing that most of the 
solids used as pigments are highly porous bodies, it may 


retain some air in their cavities, more especially when- 
ever, as may frequently happen to the material now under 
review, owing to the low price obtained for it, the amount 


lowest possible point. Liquids, on the other hand, 
possess no sensible pores, but only “ intramolecular 
spaces’ of far smaller dimensions; whence they must 
obviously present more resistance to the passage of air 
and moisture than mixtures of liquids and solids which 
already contain some air entangled among their particles. 


varnish not only causes it to expose a larger surface to 
the atmosphere, but also renders it more porous in 
structure. 

Now, as the proportion of pigment which must be 


power or opacity when regarded from the artistic stand- 
point, increases with the specific gravity of the solid 
| matter, it is manifest that, broadly speaking, the heavier 
| the pigment, the quicker the paint will dry, and the more 
| porous it will be. But the greater the porosity, the less 





the protective power ; wherefore the smaller the propor- | 
tion of pigment, the more efficient the coating will prove. | 
Although springing from purely theoretical and different | 
data, this line of argument evidently leads to the same | 


| result as that which followed from the experiments de- 
scribed at the close of the former article; and if it be 
carried to its logical conclusion, it simply implies that a 
paint without any colouring matter—that is, a varnish—is 
the best material for the protection of iron and steel. 





anticipate the latter portion of this article in order to 
make some reference to the opinions expressed by Mr. 
Toltz in a paper read before the Civil Engineers’ Society 
| of St. Paul about a year ago. While evidently prepared 
| to admit that the peculiar virtue commonly ascribed to 
an iron oxide paint is nothing but a myth, he shows a 
marked predilection for a good grade of graphite paint, 


| which he states, used as a second or third coat, and 


One of | 


be submitted that even when ground in oil they will | 


of grinding it receives is liable to be cut down to the | 


Thus it may be said that the addition of a pigment to a | 


added to a paint in order to give it sufficient covering | 


As they may possibly be thought to undermine the sta- | 
bility of this proposition, it will be convenient here to | 


properly applied, resists the action of moisture much | 


better. When in paste form, the graphite paint should 


| contain 30 per cent. of boiled oil and 70 per cent. of pig- 
| . s oe 
| ment, composed, in its turn, of 33 per cent. of pure 


graphite and 67 per cent. of natural rock; and it is to be 
diluted to suitable strength with boiled oil only. As 
actually paid on to the surface of the metal, therefore, 
the two rival materials must contain approximately the 
same proportion of solid matter; and the superior pro- 
perties credited to the graphite must be due to the 
greater inertness, or perhaps softness of the pigment. 
But it is not by any means shown that the graphite paint 
itself would not be even more resistant without the 
graphite; and, indeed, Toltz recommends for his first or 
priming coat boiled oil alone, or boiled oil with only 
10 per cent. of lampblack; while for the second he 
advises an asphaltic varnish paint, to which reference 
will be made hereafter. Seeing that the efficiency of 
the whole superstructure depends on the adhesion of the 
first coat to the metal, it is manifest that this first coat 
is the most important of all; and accordingly Toltz’s 


| experiments may be claimed fairly to bear out the previous 


contention. 

Recapitulating briefly. It has been shown that a pig- 
ment possesses no protective value of itself and that de- 
pendence can be placed on the liquid matter alone. As the 


| specific gravity of the pigment rises, naturally the specific 
| gravity of the paint made from it rises too, and conversely 
| the relative bulk falls. 


Therefore, with every increase in. 
density of the colour, a greater weight of paint must be 
applied per unit of surface to yield a film of equal thick- 
ness. But as the proportion of pigment in the paint also 
rises with the gravity, the film must contain a larger 
proportion of pigment—that is, a smaller proportion of 
protective material. And assuming that the extra weight 
of the film when the colour is heavy corresponds only 
to the extra proportion of solid matter, so that the 
amount of oil per square foot remains constant, it is 
evident that the engineer is simply paying more money 
for a substance which is not merely of no service to him, 
but which is positively deleterious to the rest of the 
material. 

Having thus to all intents and purposes excluded any 





vidually, it may be well perhaps to make a digression 
for a moment, and, as there is apt to be some slight 
confusion in the matter, to define what is meant by a 
| spirit” and an “oil” varnish respectively, and to 
explain their different behaviour on exposure to the air. 
Properly speaking all varnishes consist of a solid body 
dissolved in some liquid. The solid portion is composed 
of one or more of the well-known substances called resins 
—copal, dammar, mastic, amber, shellac, rosin (colophony), 
| &c. The solvent is either a volatile liquid which com- 
pletely evaporates, or an oil—suitably thinned down with a 
volatile spirit such as turpentine—which does not evapo- 
rate but dries (i.e., oxidises) of itself. Varnishes of the 
former class are called “ spirit” varnishes, those of the 
latter class are denominated ‘oil’ varnishes. When 
linseed oil has been heated with some compound of lead 
or manganese, so as to make it dry more quickly than it 
otherwise would, the product is often referred to for con- 
venience as “linseed oil varnish,” instead of being given 
|the commoner appellation of “ boiled oil” ; but in this 
particular instance the term does not imply the presence 
| of a solid resin. 
| Since linseed oil expands on drying, the resulting film is 
| apt to be rugose, and, if the adhesion of the oil to the 
| 


metallic surface is not perfect, it may lend itself to the 
production of blisters. But as the drying of a spirit 
varnish is not accompanied by any chemical action, the 
film does not expand but rather contracts, and, the resins 
being mostly brittle bodies, sooner or later it is sure to 
crack. Oil varnishes, containing both the expansive oil 
| and the contractile resin, will, if the proportions are well 
| chosen, do neither the one thing nor the other; and the 
| elasticity of the dried oil will prevent the brittleness of 
| the resin from becoming too marked, while the hardness 
of the resin will add to the strength of the linseed oil. 
| Another disadvantage attaching to the use of linseed oil, 
either alone or as the sole constituent of a paint vehicle, 
depends on the want of stability exhibited by ‘“ linoxyn,” 
which is the name given by chemists to the solid body 
resulting from the oxidation of the oil, in order to mask 
their ignorance of the exact mechanism of the process of 
drying. This linoxyn, though at first a tough, leathery 
sort of substance, after a time begins to suffer further 
alteration in character. Generally it cracks and falls to 
pieces ; sometimes it liquefies again. In either case the 
paint perishes, and its protective capacity therefore 
vanishes entirely. 

It has already been mentioned that linseed oil alone is 
too porous to form an efficient protection against rust ; 
and Laurie has shown, in a paper contributed to the 
Society of Chemical Industry in 1890, that this un- 
fortunate property cannot be removed even by the 
addition of resins; so that, although oil varnishes are 
eminently adapted for artists’ work, they are not suitable 
for the engineer. Price also militates against their em- 
ployment, for the resins themselves—except rosin—are 
expensive, and the process of manufacture is laborious 
and dangerous. Spirit varnishes, on the other hand, 
Laurie discovered to be far less porous; but their prone- 
ness to the formation of cracks and holes puts them out 
of court. One such product, consisting of amber dis- 
solved in turpentine, he found to be practically perfeet— 
free from porosity and cracks—but it is manifestly ex- 
cluded from common use by its cost. Curiously enough, 
he noticed that a layer of a resin in turpentine will not 
protect a film of linseed oil beneath it; but his explana- 
tion of this phenomenon is probably correct, viz., that it 
is due to the contraction of the spirit varnish, which not 
only exposes the surface of the oil, but may even pull it 
into holes. Looked on, then, simply as waterproofing 
compositions, linseed oil—raw or boiled—and varnishes 
—in spirit or in oil—are comparative failures; and if 
some other material can be found which, either by 
evaporation or chemical action, shall in a reasonable 
time dry to a moisture and acid-proof film, adhering 
strongly to the metal, free from any tendency to chip off 
when dry, capable of withstanding an indefinite period 
of exposure to the atmosphere, not liable to crack as the 
iron changes in temperature—whether it be black, white, 
or coloured—such material will have even more advan- 
tages over a linseed varnish than the linseed varnish 
itself has over a common paint. 

Of course this is a description of the ideal paint; and 
possibly, like many other ideals, it may never be attained 
in practice. Still it is surely expedient to picture it, for, 
unless perfection be plainly set before him, how shall a 
man be expected ever to attain thereunto ? 

The other substances available for the preparation of a 
rust preventer which now claim attention are tar or pitch 
and asphaltum; and although they may not altogether 
respond to the demands of the ideal specification, yet 
they will be found to possess many very serviceable 
qualities of their own. Coal tar itself on exposure dries 
by a process of evaporation, leaving behind a residue 
which is essentially pitch. In its raw state, however, 
it is hardly suitable for application, partly because it con- 
tains a number of ingredients which pay for extraction, 
and which do not add to its value as a “ paint,” and 
partly because it tends to corrode ironwork. This matter 
has been referred to more than once, both in Germany 
and in this country, and the action has been variously 
ascribed to the ammonium salts of the gas liquor and to 








and every solid pigment from the ‘‘ mechanic’s paint,” | 
and having also hinted that the occasions when iron or | 
steel work has to be finished in a special colour are very 
few in number, one of the fundamental advantages of | 
linseed oil and its derivatives entirely disappears, and the | 
field from which protective materials can be selected is | 
considerably enlarged. So long as the use of a pigment | 


something through which its colour could be seen without 
Hitherto only spirit and 
oil varnishes and boiled or raw linseed oil have been | 
found to answer this requirement, for they all possess a 
fairly pale colour and a translucency which is not to be 
met with equally in any other substances of a waterproof 
character. But before dealing with these products indi- 





the carbolic acid in the tar. It has been stated also that 
after heating with 2 or 3 per cent. of lime ordinary tar 
can be used without injury to the metal, and will form a 
sound coating, efficient even in chemical works, where it 
is subjected to abnormally destructive influences. What- 
ever may be the constituent that actually gives coal tar 
its corrosive properties, it is certain that they do not 
reside in the pitch ; and if this latter material, which is 
now-a-days made extremely hard in order to economise 
the anthracene, be carefully softened by the addition of a 
small proportion of creosote oil, so that it may not become 
brittle on exposure, and then be dissolved in one of the 
cheaper light oils recovered during the distillation, or in 
some corresponding product derived from petroleum, a 
varnish can be prepared which will be found eminently 
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satisfactory in almost every respect. Regarded chemi- 
cally, moreover, such a mixture is far simpler in consti- 
tution than anything that can be obtained from linseed 
oil and resins; and it is composed of bodies whose pro- 
perties and reactions are more thoroughly understood, 
and which are known to be extremely difficult to attack, 
oxidise, or decompose. 

During the manufacture of rosin oil—a substance that 
finds its largest and most legitimate application as the 
vehicle in cheap letterpress inks such as are used for 
printing newspapers—a small quantity of rosin pitch is 
left behind in the stills, for which it is often difficult to 
secure a market. At the present time this variety of pitch 
seems to be generally mixed up with several other things 
of kindred nature, and to be employed by shipbuilders ; 
but if it were suitably dissolved it would probably be 
found also to make a very good composition for protecting 
iron, since it is quite stable, and possesses a warmer and 
pleasanter shade than coal pitch. 

The last material to which reference has to be made is 
mineral pitch or asphaltum. As is well known, asphaltum 
is met with in many different parts of the world, and 
varies considerably in the relative proportions existing 
between its several ingredients. It consists essentially 
of a dark-brown or black solid substance, sometimes 
called asphaltene, dissolved in a volatile oil termed petro- 
lene, and frequently mixed with more or less water and 
earthy matter as well. Some of the deposits are almost 
entirely organic in their nature; while others—Val de 
Travers asphalte, for instance—are principally inorganic. 
For paving purposes the presence of the sand, &c., is 
rather an advantage; but before it is fit for use as a paint 


| claimed for the Corporation. 


| *« . . . . . 
municipal organisation is very clear, and incidents have 


the water and the mineral matter must be removed by 


heat. So purified it is very permanent in the air, in- 
soluble in water and acids, but it is dissolved by alkalies, 
alkaline carbonates, and ammonia. 
objected that asphaltum is one of the substances included 
by Prof. Church among his second class of pigments— 


bodies which, ‘though liable to a variable measure of | 
| and bye-laws under which the municipal executive works | 


change, may yet generally be allowed ""—while Decaux 
places it in his third or least stable category. 


It is also | 


|If the municipal system of operations is compared 
It may possibly be | 


referred to as “treacherous,” but nevertheless superior | 
to the imitations made from coal tar. It must be remem- | 


bered, however, that these criticisms are applied to the 
mineral regarded simply as an artist's pigment. 
are accordingly based on its low melting point and its 
ready solubility in oil or varnish, whereby in oil paint- 
ings it occasionally moves on the canvas, and so tends 
to stain adjacent colours. Even for artists’ work it may 
be improved by removing some of the more volatile 


hydrocarbons it contains; but the properties of ‘‘moving”’ | 


and of discolouring neighbouring paints do not lower its 
value to the engineer. Toltz recommends that it should 
be used as a “ varnish paint,”’ being made up with linseed 


They | 


oil and “gum,” 7.e., a resin; but there seems little | 


reason why it should not be dissolved in some spirit | 
| professional man, with only the Government to be looked | 
| to and dealt with. 
| the advantage must lie. 


solvent pure and simple. 

There is perhaps a practical difficulty in laying an even 
film of a colourless varnish on a surface which is already 
glossy, or in putting on a second layer of paint or varnish 
precisely the same in colour as the preceding one. This 
may be overcome in the former case by staining the 


material used for the second coat with a minute amount | 


of some cheap dye, or by tinting it lightly with any 
favourite pigment. On the whole, however, the best 
method of procedure appears to be, first to clean the iron 
from all scale or rust, then to ensure its absolute freedom 
from moisture, next to give it a fairly thick priming coat 
of pure boiled linseed oil alone, carefully laid on and 
thoroughly worked into all cracks and crevices; and 
finally, when this has become perfectly dry and hard— 
not a moment before—to apply a second coat of black 
varnish in which the chiefest ingredient is either pitch 
or asphaltum. 








THE RENOVATION OF BOMBAY. 


Ovr last article on this subject left the proposals of 
the Government of Bombay in the matter of creating the 
new Trust under reference to the Bombay Corporation. 
The late mail from India brings us the report of a Com- 
mittee of this body which had been appointed to consider 
the Government propositions. The interference proposed 
by the Government with the commonly understood 
functions of the Corporation was naturally an unpopular 
measure with that body, and, as might be expected, the 
Committee have failed to arrive at an unanimous opinion 
on the Government conception that in this case the im- 
provement of the city was not to be a municipal work, 
although in parallel instances on previous occasions its 
authority and fitness in such matters had been recognised ; 
and, indeed, as some put it, it would seem that, if the 
impolicy of entrusting the proposed work to the Corpora- 
tion be now admitted, the logical inference would be 
against ever again entrusting any work at all to 
the body. This view is, of course, absurd, but it 
shows the strong feeling existing on the subject. It 
is, however, but too clear from the tone of the report that 
rhe Committee feel uncommonly sore at the thinly-veiled 
slight conveyed in the decision of the Government to set 
aside the Corporation, and they proceed to advance their 
opinion that, as the proposed new Trust is to be created 
for the purpose of improving the city, and as its obliga- 
tions will be part and parcel of the functions which are 
properly acknowledged to belong to local self-government, 
and which so advanced and public-spirited a Corporation 
as that of Bombay are fully capable of discharging, it 
would be preferable that the renovation of the city should 
be entrusted to a Standing Committee of its Corporation. 
It is well known to be the desire of the Imperial Govern- 
ment, as well as that of Bombay, to stimulate local self- 
government; and it is contended that in consequence, 
these authorities should take this opportunity of 
advancing the principle by testing it under the favourable 
practical conditions presented in Bombay. The Com- 
mittee hold that to do so would save expense, and avoid 


| should be impossible for Government to endow it as pro- 


| the possible clashing of interests and consequent friction 
| which may arise between the Corporation and the new | 
| Trust, and that therefore it is expedient that the execution | 
| of the scheme should be left with the Corporation. On 

' the other hand, some members of the Committee are of 
| opinion that, in the best interests of the city it is better 
to have the new Trust, so as to secure the interests of the 
Government and the Corporation, and get the work carried 
out speedily and economically. 

The works proposed by Government for the improve- | 
ment of the city may be classed under three main heads 
—-(1) Construction of new streets; (2) sanitary improve- | 
ments; and (8) reclamations of the foreshore. To us at 
a distance it appears not unreasonable that the first two 
items of the scheme should be considered as strictly | 
within the legitimate functions of a self-governing Cor- 
poration, and considering the many works hitherto so 
successfully brought to termination—for example, the 
water supplies from Vehar and Tansa, and the drainage 
'of the city—it would be difficult to disprove the right | 
We cannot see that the | 
work is of so gigantic a proportion as to be beyond the grasp 
of a Corporation such as that of Bombay, with a proper 
increase of its executive machinery; nor is it clear why, 
if the Corporation lacks sufficient funds for the work, it 


posed in the case of the Trust; or, what would answer 
equally well, extend its borrowing powers as might be 
required by circumstances. 

That there is with Government a want of confidence in 
the energy, promptitude, and executive power of the 


recently occurred to favour this feeling; but the inquirer 
need go a very short way to discover the reason for it. 





with that of the Port Trust, which has been markedly | 
successful in its results, it will be seen that the trouble | 
lies in the very mixed control which exists in the former | 
body as compared with the latter. Not only are the Act | 


more complicated and unpractical, but the Commissioner 
at its head is unnecessarily burdened with matters of 
petty detail; and in all his acts, and those of his sub- 
ordinate officers, there is no finality, for they have to run | 
| the gauntlet of a Standing Committee of twelve, to be | 

again reviewed and possibly reversed by the body of the | 
| Corporation of seventy-two members, as unpractical and | 

self-opinionated a collection of men as may be, who often | 


endeavour to prove to their constituents their value by 
fussing over every petty matter of detail which is likely | 
to offer them the opportunity of making a speech, to be | 
read in the native bazaar; while at the back of all this | 
stands the Government, which also must be considered | 
and pleased. On the other hand, the Port Trust consists | 
of a small body of business men specially selected for | 
| the work, and the executive at its head is a practical 


It is therefore clear on which side 








THE BRITISH FIRE PREVENTION COMMITTEE. 


As originally intended the British Fire Prevention Committee 
commences active work with the new year, all preliminaries having 
now been completed. The number of members with which the 
Committee starts nearly reaches three hundred, and comprises the 
leaders of the different professions interested together with a par- 
ticularly large general representation of architects, surveyors, and 
civil engineers. The general organisation has been in the hands of 
the chairman of the executive, Mr. Edwin 0. Sachs, with whom 
the idea of the Committee originated, and among the three hun- 
dred members who are supporting the scheme may be named 
Professor Aitchison, A.R.A., Pres. R.1.B.A.; Sir Arthur Blomfield, 
A.R.A.; Mr. Blashill, the superintending architect; Mr. Arthur 
Cates, the Crown Surveyor; Mr. Darbyshire, Manchester; Mr. 
Douglas, Glasgow ; Messrs. Mountford, Aston Webb, &c., and 
practically the whole of the London district surveyors, and the 
city surveyors or engineers of the large provincial centres like 
Glasgow, Dublin, Manchester, Birmingham, Newcastle, Leicester, 
Wolverhampton, &c., the engineers to county councils, as for 
instance, Sir Alexander Binnie, of the London County Council, &c. 
Of other professions, the various branches of engineering are 
represented, for instance, by Sir Douglas Fox and Mr. Preece, 
C.B., F.R.S., vice-presidents of the Inst. C.E. ; Sir William Bailey, 
Manchester Ship Canal ; and Mr. Alexander Siemens ; the Univer- 
sities by Professors Barr, Glasgow, and Ewing, F.R.S., Cambridge ; 
the Science and Art Department by Major-General Festing, F.R.S., 
and Sir Norman Lockyer, F.R.S. ; the House of Lords by the Earls of 
Stradbroke and De La Warr ; the House of Commons by Major- 
General Russell and Colonel Tomlinson ; and our civic authorities, 
by Alderman H. Treloar. The theatre has Sir Henry Irving and 
Mr. Tree on the Committee, as well as, among others, Messrs. 
Terry, Hollingshead, Penley, &c., and the lighter form of public 
entertainments are represented by Sir Arthur Sullivan, Messrs. 
Kiralfy, Moul, and Morland, &c. 

Great care has been taken, we understand, as to the representa- 
tion of the different interests, and though architects and engineers 
are naturally in the majority, none of the sections affected have 
been neglected. 

As to the general policy of the Committee regarding fire preven- 
tion, this will be decided at the meetings shortly to be held. The 
question of independent tests for ‘ fire-proof” materials, &c., on 
the lines adopted in New York and on the Continent, will, we are 
told, have immediate consideration, and Mr. Sachs is collecting 
particulars from the States and the Continent. Similarly questions 
of general construction, Building Act, &c., will be immediately 
dealt with. 

The issue of publications on the subject has already commenced, 
and a library has been formed. Among the papers already in pre- 
paration are contributions on the Cripplegate fire, on construction, 
safety of electrical installations, theatre safety, regulations, &c., 
and a number of abstracts from continental and American literature 
will also be issued. Among the contributors of promised papers 
are Messrs. Bridgman, Max Clarke, Darbyshire, Farrow, Goad, 
Sachs, Wordingham, &c., and the executive will also undertake a 
certain amount of literary work. The offices are at No. 1, Waterloo- 
place, and all inquiries should be addressed to the assistant 
secretary. 








Tue torpedo destroyer Dasher, after having new boilers 
put in, had a trial of her machinery at Portsmouth on the 6th inst. 
‘She was reyuired to develope 3800-horse power ; but the mean of 
the three hours was 3718, against 3619, which she averaged at her 
previous unsuccessful trial. During half an hour of the run she 








exceeded her requirements by 30 indicated horse-power, 





AN HYDRAULIC ENGINE, 
By Mr. Artuur Rica, 


ALL users of hydraulic power are aware that its cost is greatly 
enhanced by the wasteful manner in which pressure Water 
applied. Indeed, the hydraulic engine has been in much the 
same condition as regards its economical working as the 
steam engine was before expansion was introduced, Water 
pressure obtained artificially from steam power by pumping 

o 


| and then distributed through many miles of high-pressure 


mains, must necessarily be more costly than steam useq 
direct. This would be the case were it applied in an 
economical manner, and its duty performance maintained at 
a proportion of, say, 80 per cent. Such, however, is very fay 
from being the case, not that hydraulic engines working under 
their full load are in themselves extravagant motors, but 
because they are handicapped through having to use the ful} 


| quantity that their cylinders contain, whether working at 


full power, at half power, or driving themselves alone. 

The diameters of their cylinders, like their stroke and reyo. 
lution, are constants; and such governing as exists simply 
means throttling the supply, that is, reducing the working 
head and wasting all such balance of power as cannot be 
employed in performing useful work. 

Such exaggerated extravagance cannot be found in even the 
worst steam engine, with steam entering during an entire stroke 
—for steam, after passing a throttle valve, does retain some 
force, owing to incompleted expansion—but nothing of this 


| kind favours an incompressible fluid such as water. 


The cost of pumping water to a pressure of 7001b. per 
square inch varies but little, while the charge by hydraulic 
supply companies varies from 1s. per 1000 gallons to 2s. per 
1000 gallons for hydraulic motors, under a sliding scale of 
rates. Indeed, the cost of working such hydraulic engines as 
are now in the market very much restricts the use of this 
convenient and serviceable source of power. 

One thousand gallons of water per hour, falling 1600ft., 
or having its equivalent pressure of 700 lb. per square inch, 
may be taken as giving 8-horse power gross; and this, ata 
duty of 75 per cent., gives 6-horse power net. Taking the 
cost of pressure water at 1s. per 1000 gallons, the cost of 
1-horse power per hour is 2d., a figure which agrees with that 


| given by Mr. Ellington in his paper on ‘ Hydraulic Supply,” 


read before the Institution of Civil Engineers in 1888, 


and he continues, “In no case would it be profitable in 
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London to supply power at less than 2d. per horse- 
power hour. . . . . . At current rates .....- 
the cost of working is too high for continuous driving, 
and the hydraulic engine is itself not a_ sufficiently 
economical machine to induce a large use. What is 
required is a good durable engine, with an automatic regula- 
tion of the consumption of power water, at a constant speed 
according to the varying demands on the engine.” If, there- 
fore, 20-horse power be obtained at this rate by a hydraulic 
engine working always at full power for 1800 hours, the cost 
of pressure water becomes £300. But as very few hydraulic 
engines are required to give out their full power continuously, 
although always consuming the full value of an equivalent 
water expenditure, this eondition of things further exagger- 
ates the cost of power obtained through water at high 
pressure artificially produced. 

Assuming an engine that is required to give out 20-horse 
power at starting its load, but working, as many do, for the 
remainder of their time at an average of 10-horse power. 
This at once doubles the rated cost of 10-horse power by 
making it equal to the expenditure for 20-horse power ; oF 
taking a continuous value for 1800 hours, and 20-horse power 
at £300 = the cost of 10-horse power, comes out the same, 
£300, which would be reduced to £150 in a properly governed 
engine. 

it can be no wonder, then, that ever since 1848—fifty years 
ago—when Lord Armstrong first introduced his hydraulic 
rotative engine, attempts innumerable have been made to 
invent one that shall alter its piston displacement in propor- 
tion to variations in the demand for power. : 

In the whole range of commercial enterprise connected with 
engineering it would be hard to find anything to beat the 
record for extravagance now held by ungoverned hydraulic 
engines. This is not due so much to any defect in the 
principles of their construction, as to the want of proper 
governing, aggravated by the way in which such engines are 
expected to run without any kind of lubrication for their 
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internal parts. Nobody ever expects a steam engine to work 
well under such adverse conditions, and the engine-driver who 
neglected to use his sight-feed lubricators would soon 
be dismissed his post. Yet the same kind of neglect 
attracts no attention with hydraulic engines now in general 
use. Such engines when working at full power, and capable 
of performing a duty of, say, 80 per cent., are worked under 
conditions so barbarous that 60 per cent. becomes a good 
average, and the engines themselves receive no more attention 
than sailors bestow upon steam capstans. Considering, too, 
that such engines frequently draw their supply from un- 
filtered river water, or from the impure contents of a dock, it 








and pistons 4in. diameter, then by admitting pressure under 
the 4in. pistons, while the opposing annulus is open to the 
atmosphere, the engine works to its full power. Again, if a 
constant pressure be upon the annulus, and the 4in. pistons 
are working as before, then only half power is given out. 

In 1874 Mr. Andrew Brown, of Edinburgh, described his 
three-cylinder hydraulic engine, which was regulated in a 
somewhat intermittent manner, by moving the ‘crank pin 
into holes of different radii; but this arrangement was quite 
unsuitable for automatic governing. 

Mr. Hoppé, of Berlin, governs his hydraulic engines on a 
different system, whereby low-pressure water in varying 
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i Fig. 


is almost surprising that so good a duty as 60 per cent. can be 
obtained under any circumstances. The proper system for 
working any hydraulic installation is to return all exhaust 
water to a tank, where it can be warmed if necessary, and 
supplied with a lubricant; also enough fresh water to com- 
pensate for leakages and evaporation. This can readily be 


arranged for all new systems, but is not so easy with those | 


already at work, and filtration of the water remains about all 
that can be done under most circumstances. 

Experiments made to ascertain the haulage necessary to 
start a load, and then to keep such load moving, seem to 
show that for such examples as capstans, cranes, draw- 
bridges, grain elevators, &c., about double the strain is needed 


to start such loads moving as afterward suffices to keep them | 


going. Judging from this rough rule, it becomes necessary 
to provide an engine twice as powerful as would otherwise be 
necessary in order that there be no failure in starting. This 
proportion would mean no loss in the case of an engine 
governed so as to reduce the stroke by one half after the load 
begins to move; but it leads to incomparable extravagance 
with such engines as are now in general use, not governed 
at all. 

This extravagance means a very great deal in connection 
with capital expenditure upon boilers, engines, and accu- 
mulators, for all of which covered space has to be found and 
interest earned. As the ordinary type of hydraulic crane 
possesses the same kind of defect that accompanies the rota- 
tive engines, and as the first opening of lock gates absorbs 
more power than their future movement, it may very well be 
taken that half the power now supplied is absolutely thrown 
away. This, in a large dock, means the loss of many thou- 
sands a year from preventable causes, and means a pitch of 
wasteful extravagance of which makers of the very cheapest 
type of steam engines would be thoroughly ashamed. 

In the good old times, when income was plentiful, matters 
of economy received only scant attention, but such neglect 
can now no longer be tolerated in these days of competition. 
No accountant is needed to prove that a saving of 50 per cent. 
annual expenditure would justify the entire renewal of any 
plant, just as they would certainly do in America for consider- 
ably less gain. The adoption of compound pumping engines 
has cheapened the cost of pressure water, to the advantage of 
shareholders in any hydraulic supply company, but what con- 
cerns the consumer most is the economical production of 
power from water delivered to him. 

It will be interesting at this stage to trace the progress of 
several inventions that have had for their object the 
economical regulation of power by hydraulic motors. The 
carliest idea seems to have been that patented by Messrs. 
Knowlden and Edwards in 1858. Three cylinders, set at 
120 deg. apart, were all arranged to driye the same crank, 
which was on a stroke that could be altered as to radius by 
two hydraulic rams. These were moved by pressure con- 
veyed through pipes in the middle of the engine shaft, and 
thus the stroke could be regulated while the engine was 
running. The same idea has occured to other inventors, but 
the system does not seem to have made any headway. 

Another type of variable power engine was that patented 
by Mr. Percy S. B. Westmacott, a member of the Elswick 
firm, in 1863. In this, a somewhat complex valve arrange- 
ment was adopted for using a selection from three rams and: 
pistons, If, for example, an engine have rams 23in. diameter 





1—RiGG’'S HYDRAULIC CAPSTAN 


quantity, as determined by a governor, is admitted to the 
cylinder, and all remaining space becomes filled with water 
of the higher working pressure. 
In all these cases, except the last, regulation is intended to 
, be done by hand, and therefore it is unreliable, or practically 
| useless. 
One of the earliest engines possessing an automatic governor 
to regulate the quantity of water used in relation to load was 
| that of the late Mr. Hastie, of Greenock. It was specially 
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described, for none of them come up to the ideal of perfect 
governing; that is, maintaining an approximately uniform 
number of revolutions, however much the load may change. 
Of all methods for regulating the quantity of water expended 
none is simpler than altering the radius of one crank, around 
which are fixed any convenient number of cylinders. Varying 
the radius of an ordinary crank while the engine is running, 
although it can be done by means of hydraulic rams, accord- 
ing to the system of Messrs. Knowlden and Edwards, is so 
uncertain and cumbersome as to be practically unworkable 
with engines of the usual type. 

There is, however, an inversion of the ordinary type of 
engine, where the crank does not turn round, and the 
cylinders revolve around it. Thus the crank radius can be 
altered as desired while the engine is running, and up to the 
present it is only engines of this type which can be governed 
to use pressure water in due proportion to work done, and to 
make approximately the same number of revolutions, however 
much the load may change. Two examples of this class of en- 
gine, the invention of the writer, are shown by the illustrations, 
Figs. 1 and 2. Fig. 2 shows the front elevation, with cover 
removed, of an engine driving a large grain elevator, which 
requires considerably more power to start than to keep going. 
This elevator can be driven by its original motor, an Arm- 
strong engine of the usual three-cylinder type, or by Rigg’s 
engine, so the performances of both can easily be compared. 
At starting either engine provides about 20-horse power, and 
the older type uses pressure water up to this value all the 
time that it is running. 

Very different, however, is the result obtained by the newer 
type, for, as speed increases, the governor begins to act, and 
reduces the stroke to such an extent that while raising oats 
8-horse power only is required, thus effecting a saving of 60 
per cent. in the amount of pressure water that would be 
required to drive any ungoverned engine. In the event of an 


| insufficient feed to the elevator, then the governor balls 


extend and shorten the stroke, so reducing the expenditure 
of pressure water to 4-horse power, while the attenuated 
exhaust water emphasises the value of the mechanical con- 


| trivances that can and do effect a clear saving of 60 per cent. 
| to 80 per cent. of the water-power. 


This hydraulic motor actually comprises two separate and 


| distinct engines ; one of these drives the load, while the other 
| engine serves as a “relay,”’ having its valves worked by the 


governor through rods and levers, not shown in the figure, 
having also its valves carried upon the moving head, like the 
valves of a steering gear are carried. This simple arrange- 
ment gets rid of any tendency towards hunting; because as 


| the governor balls extend or contract so does the stroke 


diminish or increase, just as if they caused the movement 
directly. The main driving engine consists of three cylinders, 


| revolving round a stud, which is carried by the relay, and of 


three rams which are carried by three crank pins projecting 


| from the face of the fly-wheel, and always therefore turning 
| round upon its centre; which is that of the main shaft. As 


| these engines 


therefore the relay engine answers all movements of the 
governor ball, so does the stud, which carries the cylinders, 
approach or recede from the main centre, and so this dis- 
tance, which corresponds with the crank of an ordinary 
engine, alters accordingly. An oil pump is supplied with all 
to lubricate the stud around which the 
cylinders revolve, and there are many minor details which go 


| to perfect this construction, and to enable it to endure the 





hardships of ordinary work. 

In reference to the amount of power required to start a 
load, and thenceforth to keep it moving, a very interesting 
experiment was made with a drawbridge, which is now moved 
over and back from a dock entrance 72ft. wide, by one of 
these engines similar to Fig. 1. But it has no governor, and 
is arranged to reverse, varying the power in either direction, 
according to the control of the attendant. It was found that 
a pull upon the steel rope of three tons was required to start 
this bridge, but that a pull of from 30 to 35 cwt. sufficed to 
keep it moving; so this case would indicate that an engine with 
variable stroke would be in a 
position to economise half the 
water required for any hy- 
draulic engine with a fixed 
stroke doing this work. It is 
not easy to ascertain such data 
as this very often, but a pro- 
portion of 50 per cent. seems 
generally applicable to cap- 
stans and hydraulic power gene- 
rally, wherever an automati- 
cally-governed engine is used, 
instead of one that consumes 
the full value of water always. 

Figs. 1 and 3 illustrate by a 
plan and photograph one of 
Rigg’s governed hydraulic en- 
gines driving a three-ton cap- 
stan recently erected in London. 
The bollard, of cast steel, has 
been designed after examining 
many and noting their defects 
and good features. Gearing 
permits the use of an engine of 
comparatively small size, and 
allows the main shaft to take 
its bearing in a strong bed- 
plate, while the engine becomes 
open, and most easily accessi- 
ble. The governor is carried 
lower down upon the crank 
shaft, and it acts through 
levers and rods upon the relay 
engine valves, which are clearly 
seen in the plan. Whenever 
water pressure is admitted to 
the engine—which stands at 
full stroke — movement in- 
creases until the governor balls 





designed for hoists—to run light loads up quickly, with a 
shortened stroke, and to move heavier loads more slowly. 
His crank pin, set in a slide, could be moved radially by cams 
attached to the winding drum, which turned round in rela- 
tion to the engine shaft as the resistance varied. The drum 
was held forward by springs, like those of a dynamometer 
pulley, and it was arranged for the crank pin to move in its 
slide and give an increased stroke whenever resistance became 
greater. This engine, however, possessed no timing arrange- 





ment, and can hardly be considered complete as a governed 
engine. The same remark applies to all the other systems 


Fig. 2—RIGG’S HYDRAULIC ENGINE 





extend, and act upon one of 
the two valves of the relay, 
which at once responds to 
this direction, and shortens the stroke, perhaps to about one- 
eighth of the full amount, thus saving about 85 per cent. 
The bollard, moreover, can never “run away,” and directly 
that it feels the rope the governor balls close together, and 
subsequently keep altering the stroke all the time that 
haulage proceeds, using just so much pressure water as may 
be required for the present load, and saving, on an average, 
at least one-half of the pressure water demanded for similar 
work by any ungoverned hydraulic engine. The handle along- 
side the Bollard is only intended for occasional use, reversing 
the engine, if, for example, a new rope developes a kink, and 
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cannot be cleared without a reversal. Some engineers 


prefer to avoid the use of gearing, and in such case there | 


is no difficulty whatever in the application of larger- 
sized engines, working direct upon the main shaft. One 
of these variable stroke hydraulic engines has been at work 


for seven years working wagons up inclines, another nine years 
ee gl 5 * ae va | 
driving chain pumps, &c., without requiring any renewals, ex- | 


cept packing rings, and although to anyone unfamiliar with the 
arrangement it may appear complex by comparison with an 
ordinary hydraulic engine, yet nobody can expect to effect a 
saving of 50 per cent. without some extra machinery to do it 


with, and, it must be recollected, that every detail of this | 


mechanism serves a very definite purpose. 

As with all other machines, it is only necessary to be sure 
that each part has been properly proportioned to guarantee 
that the whole shall fulfil the purposes of the inventor, who 
designed all these machines, and of Messrs. Hughes and 
Lancaster, who made them. 








REFRIGERATION AND _ ICE- 


MAKING. 
In our review of the past year last week, when noticing the 
progress of mechanical refrigeration and ice-making in this 
country, we omitted to mention the name of L. Sterne 
and Co., Limited, of the Crown Ironworks, Glasgow, and 
Victoria Mansions, Westminster, who have had quite a 
record output and order sheet of this class of work during 
1897. The installations they manufacture and supply are 
the well-known De la Vergne machines, favourably re- 


MECHANICAL 


garded because of their recognised economy and efficiency, and | 


on account of being fitted with double-acting vertical com- 
pressors. This firm restrict themselves to the ammonia 
compression type of machines, and a description was recently 


given by us of two 35-ton plants supplied for the Brighton | 


Skating Rink, which were combined with an ice plant on 
somewhat similar lines to those furnished by them for the 
new Niagara Rink. They have also just completed a large 
cold storage installation for the North-Eastern Railway 
Company at Hull Docks, which is capable of dealing with 


600,000 cubic feet of store space, and is worked by one of | 
their 40-ton refrigerating machines, with a second machine | 


as areserve. The Manchester Fish and Meat Salesmen’s 
Ice Company has had such a measure of success with the 


ice plant completed about two years ago by Messrs. Sterne | 


and Co., that orders have been given to them to add a second 
machine, the combined output of which will be about 70 
tons of ice daily. Messrs. Eastman’s, Limited, have con- 
tracted with them for refrigerating machinery on the brine- 
circulation method for the new stores in course of erection 
at Newcastle. The Union Cold Storage Company (Messrs. 
Vestey Bros.) was supplied with a 40-ton plant for its 
stores at Blackfriars, and has requisitioned two machines of 
each of the same capacity for its Liverpool establishments. 
ments. Large extensions are in progress at Liverpool for the 
Compania Sansivera de Carnes Congeladas, which has in all 
seven Sterne plants. 

The Southport Ice and Cold Storage Company, Limited, has 
also given its order to Messrs. L. Sterne and Co., who carried 
through the contract in about three months from date of 
order. In Scotland, several co-operative societies, including 
the Scottish Wholesale Co-operative and the St. George’s, 
both of Glasgow, have fixed upon the De la Vergne machines, 
and orders have been received from large importers, such as 
Messrs. R. D. Waddell, Glasgow; Aitken and Wright, and 
Henderson, Sons, and Co., of Leith, for machines for cold 
storage, the two latter being now completed. In the brewing 
trade machinery has been supplied for Messrs. Guinness’ 
Stores ; and the Captain Cook Brewery Company, New Zea- 
land ; and smaller plants have been finished during the year 
for Cranston’s tea-rooms, and the Western Infirmary, in 
Glasgow. Several other contracts have been carried through 
at home, and still the foreign orders have not fallen off, as the 


firm have shipped refrigerating and ice-making machines for | 


Bartram and Son, Melbourne; Blandy, Bros., and Co., 
Madeira; and the De Beers Consolidated Mines, and are 
now building a 75-ton plant to the order of the Machine 
Joint Stock Ice Company for work in Japan. The De la 
Vergne system is now in operation wherever machines of 
refrigeration have been adopted, there being 920 machines of 
this type at work, representing 50,000 tons of refrigerating 
efficiency, and a steadily increasing demand is being encoun- 
tered by Messrs. Sterne and Co., as vigorously as their re- 
sources of manufacture will admit. 








LANCASHIRE, DERBYSHIRE, AND EAST COAST 
RAILWAY. 


THE heads of the arrangement recently come to between the 
Lancashire, Derbyshire, and East Coast Railway Company and the 
Great Northern Railway Company have been scheduled to the 
Lancashire, Derbyshire, and East Coast Railway Bill for confirmation 
by Parliament next session. Under thisagreement the Lancashire, 
Derbyshire, and East Coast Company ‘grant and confirm” to the 
Great Northern Company running powers over its system 
between its junction with that company’s line near Tuxford and 
its terminus at Chesterfield, and to the Langwith Colliery. On 
the other hand, the Great Northern Company ‘‘so far as they have 
power grant and confirm to the Lancashire, Derbyshire, and East 
Coast Company running powers as follows” :— 

(1) Over the Leen Valley extension, when completed, from Lang- 
with Junction to Kirkby Colliery or Station. 

(2) Over the railway of the Great Northern and Great Eastern 
Joint Committee from Pye Wipe to Greetwell Junction, and also 
over the Great Northern Railway from Greetwell Junction to 
the authorised Washingbro’ Junction, near Longwood, with the 
Lancashire, Derbyshire, and East Coast Railway. 

(3) Over the Louth and East Coast Railway between Mablethorpe 
and Louth Station. 

(4) Over the Sutton-on-Sea and Willoughby Railway and the 
Sutton-on-Sea—Mablethorpe extension—Railway. 

(5) Over the Great Northern Railway from the commencement 
near Longwood of the Washingbro’ Junction Railway above men- 
tioned and Boston Station, including the use of that station and 
access to the Corporation Dock at Boston. 

With reference to the above running powers, the agreement pro- 
vides that the power in each case shall include the use of all stations, 
and, as far as the parties can grant the same, to all works, collieries, 
factories, and other premises connected with the railways run over. 
Each company is to have the right to provide its own separate 
goods station at any place on the railways of the other company, 
within the limits of their running powers, and to provide its own 
servants at any station of the other company, within the same 
limits. The Great Northern Company undertakes to complete the 


Leem Valley line to Langwith ‘‘ with all reasonable despatch and 
open the same for traffic,” and ‘‘the two companies will at all times 
afford to each other all reasonable facilities as between friendly 
railway companies for the forwarding and passage of traffic of 
every description over their respective railways, and will accommo- 
date, manage, and forward such traffic as effectually, regularly, 
and expeditiously as if it were their own traffic.” 
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|Conctupina Notice. ] 

THE second volume is less interesting—we had almost 
| said less amusing—than the first.. Indeed, the latter 
portion is very tough reading, dealing far more with 
general questions of political economy than with trades 
unionism in particular. 
| it is by no means to be passed over lightly, because in it 
| we find a solution of a tremendous problem, suggested 
as the only solution possible in the minds of Mr. and 
Mrs. Webb, two individuals whose qualifications for 
pronouncing an opinion may be gathered from the book 
which they have written. The second volume opens with 
the continuation of Part II., Trade Union Function con- 
tinued. Then comes Part III., Trade Union Theory; and 
the whole concludes with four appendices. We cannot 
give a better idea of the complexity of the questions 
dealt with than by citing here the sub-heads of a single 
chapter, namely, the third. These are as follows:—The 
Economic Characteristics of Trade Unionism. (a) The 
Device of Restriction of Numbers. (b) The Device of 
the Common Rule. (c) The Effect of the Sectional Applica- 
tion of the Common Rule on the Distribution of Industry. 
(d) Parasitic Trades. (¢) The National Minimum. (/) 
|The Unemployable. (g) Summary of the Economic 
Characteristics of the Device of the Common Rule. We 
need only add here, by way of explanation, that by the 
common rule our authors simply mean what other people 
eall A Living Wage. It is the enforcement of a “ mini- 
mum below which no employer may descend; never a 
maximum, beyond which he may not, if he chooses, offer 
better terms.” Before going further we must quote a 





tion of which a good deal has been recently heard, namely, 


ment of elderly men at some rate. This is precisely what 
Mr. and Mrs. Webb wish to prevent. ‘It is clear,” they 
say, ‘that the efficiency of industry is promoted by every 
situation being filled by the best available candidate. If 
the old man is engaged instead of the man in the prime 
of life, the man of irregular habits rather than the steady 
worker, there is a clear loss all round.” The fallacy of 
this argument will no doubt be seen by many of our 
readers. 
in the work to be done, and that only the best trained and 


strongest men are needed ; whereas it is obvious that in | 


every establishment there must be grades of work requir- 
ing different degrees of skill and strength ; and that when 
}@ man is exceptionally infirm, but still able to do some 
work, it is better for the State on the whole—though not 
necessarily better for the trade union—that he should 


| than live the life of an idle pauper. 

The more carefully we examine the statements of fact 
put before us by Mr. and Mrs. Webb, the more clearly 
does it appear that trades unionism must at no distant 
day either cease to exist or else undergo a complete 
change in its form, its methods, and its principles. The 


or chapters may each be regarded as almost complete in 
itself. Naturally, one of the first questions which the 
reader will ask is, what is trades unionism intended to 
do, what is the work it performs, what are the ends it 
secures? We turn then to two chapters in the second 
volume for an answer. The first is entitled ‘‘ The Right 
to a Trade,” and the second the “‘ Assumption of Trade 
Unionism.”” We find in these chapters not only a great 
deal of information, but information of, in many respects, 
a puzzling description. In theory a trade union is a com- 
bination of workers whose objects are, in the first place, 
benevolent, and in the second militant. Just as certain 
wild animals are gregarious, congregating together 
for the purpose of mutual aid against various 
so do the workers combine to strengthen 


their 


of capital. But this is not all, nor nearly all. The trade 
union is not a defensive institution alone, it has become 
distinctly aggressive. The most powerful incentive to 
action is, we gather, the inherent belief that when a man 
has learned a trade his knowledge has become personal 
property as much as the clothes he wears or the money 
in his pocket. This is what our authors term ‘“ the right 
to a trade,”’ by which they mean property in a trade. To 
explain what this involves we cannot do better than cite 
the following passage from a manifesto issued by the 
United Patternmakers’ Association in 1889 :—‘‘ We are 
fighting the battle on the principle that every trade shall 
have the right to earn its bread without the interference 
of outsiders; a principle jealously guarded by every 
skilled trade, and one which we are fully determined shall 
likewise apply to us.”’ ‘It is our duty,” say the rules of | 
the Amalgamated Society of Engineers, ‘ to exercise the | 
same care and watchfulness over that in which we have a | 
vested interest as the physician does who holds a diploma.” | 
One of their delegates said last year, ‘‘ The machine, | 
no doubt, is part of the employers’ invested capital; | 
but so is the Journeyman’s skilled labour.” The radical | 
defect of this theory is that it is quite impossible to | 
define what is the meaning of the word ‘ Trade,” and | 
the difficulty becomes greater and greater every day. 
| Unfortunately Mr. and Mrs. Webb are by no means in- | 
| structive on this point; they leave their readers to puzzle | 
| the truth out for themselves. If we compare the avoca- 
| tions of a carpenter with those of a tailor, or these last 
| with the work of a shoemaker, we find that the lines of | 
demarcation are broad; they are, indeed, unmistakeable. 
It is easy enough for the tailor to say that he will not 
work in the same shop as a carpenter who is making 
coats. But this difference in trade does not exist beyond 
| certain narrow limits; and so within each trade, using the 
word in its widest sense, are subdivisions or groups, 
whose work is so similar that it is practically impossible 
to draw a line. Our authors paint a deplorable picture | 











But as we shall see presently, | 


passage which shows how our authors regard the conten- | 


that the fixing of a minimum wage prevents the employ- | 


It lies in the assumption that there is no variety | 


contribute what he can to the general production, rather | 


book is so written and classified that the various sections | 


foes, | 


position against old age, sickness, and the encroachments | 


of the consequences of the operation of this theory of 
right to a trade, and we quote a whole passage, which 
| is very suggestive. It refers to the dispute which took 
place on the Tyne in 1891, 2 and 3:— 

Within the spore of thirty-five months there were no fewer than 
thirty-five weeks in.which one or other of the four most important 
| sections of workmen in the staple industry of the district abso. 
| lutely refused to work. This meant the stoppage of huge 

establishments, the compulsory idleness of tens of thousands of 
| artisans and labourers, the selling-up of households, and the semj- 
starvation of thousands of families, totally unconcerned with the 
dispute. Nor was the effect confined, as far as the trade unionists 
were concerned, to these sensational but temporary results. The 
men were, in fact, playing into the hands of those employers who 
wished to see trade unionism destroyed. The internecine warfare 
on the Tyne has left all the unions concerned ina state of local 
weakness, from which they have by no means yet recovered, and 
under which they will probably suffer for many years. The loss 
of members and of money is the least part of the evil. When one 
society is fighting another, the whole efficacy of trade unionism, as 
a means of improving the conditions of employment, is for the 
moment paralysed. Even if the angry strife between two sets of 
workmen does not lead actually to mutual ‘ black-legging,” it 
effectually destroys their power of resisting any capital encroach. 
ment, 

It will not escape our readers that Mr. and Mrs. Webb 
have not a word to say about the evil results of this 
suicidal policy on the remainder of the community. It 
is worth notice that in this dispute arbitration proved a 
total failure, the unions refusing to be bound over by the 
decision of Mr. Thomas Burt, M.P. Here we are brought 
face to face with a problem which requires very careful 
consideration. 

The great defect of the science of political economy is 
that it is not only mainly theoretical and deductive, but 
that facts constantly turn up to disprove the theory or 
the deductions. Thus, for example, it has been stated by 
many authorities that adverse tariffs raise the price of 
goods to the consumer by an amount equal to at least 
the duty paid by the importer. That has been the free 
| trader’s stock argument. But in the present day it is 
matter of common knowledge that the proposition has 
only the most limited application, and that the producer 
constantly pays the whole or a large part of the duty. If we 
examine the statements of various writers, and get down to 
the bed rock on which they are based, we shall find that their 
foundation is the theory that under all circumstances the 
individual will do the best that he can for himself. He will 
always buy in the cheapest market and sell in the dearest ; 
he will make all the money he can, and get all the good 
possible out of trading. Now, in point of fact, this theory 
| is wildly erroneous ; it does not take account, to anything 
like the proper extent, of what, for want of a better name, 
we must term human nature. In other words, we fina 
both individuals and nations quite willing to sacrifice their 
interests at any time to secure what they believe are their 
rights. Not long since we had something to say about the 
“Influence of being Put Upon.” It is impossible to read 
the chapter which we are considering without seeing that 
there was something behind and beneath this quarrel on the 
| Tyne more than is satisfied by the words, “ right to a 
| trade.” It seems to be an insult to the intelligence of the 
| union leaders to say that the central point of dispute, on 
| the Tyne for two years “may in fact be said to have 
| resolved itself into whether the limit of size of the iron 

pipes to be fitted by the engineers and the plumbers 
| respectively should be 2}in. or 3in., and whether the 
| joiners should or should not be confined to woodwork 
| of lin. thickness.” The real cause of complaint was 
| that the plumbers were “ putting upon” the engineers, 
land vice versd. At the root of trade unionism lies 
| unqualified selfishness, and this, combined with jealousy, 
|is accountable for the disputes which Mr. and Mrs. 
| Webb deplore. All attempts to state the nature and cause 
| of a trades union dispute in a dry legal way must be mis- 
leading. So long as we attempt to deal with disputes 
|like this in question on the Tyne, on the lines of politi- 
| cal economy, we must fail to understand its nature and 
| bearings. And this is the reason why arbitration is so 
| seldom successful in arranging disputes which have been 
| permitted to acquire magnitude and importance. In 
other words, arbitration is only useful in the prevention 
| of disputes. Its utility in making arrangements after 
angry passions have arisen and gathered strength is more 

than doubtful. 

We may now turn back for a moment, and consider 
what this right to a trade implies. It is very fully dealt 
with by our authors in Chapter X., ‘‘ The Entrance to a 

Trade.” In it will be found a mass of valuable informa- 
'tion. We gather that the right to be taught at all is, in 
| some instances, regarded as a privilege, and we find that 
| when the trade has been learned the workman looks on 
| his knowledge as something in which he possesses a 
vested right as against.all the world. Our authors, be it 
| observed, deal with all this part of their subject from the 
| trade union point of! view only. They take no account 
at all of the fact that the minority of workers, not the 
majority, belong to a union. But in these latter days the 
difficulty has arisen, as we -have said, that no sharp 
definition of a trade is possible, and that in certain 
classes of work the need for any “trade” knowledge at 
all is fast disappearing. It should be evident that unless 
what is taught or acquired is saleable it is of very little 
use. That happens to be the position in which the 
Amalgamated Engineers find themselves just now. 
The trade by which they set such store is rapidly 
becoming obsolete knowledge. That is really the 
meaning of the automatic tool dispute; but whether 
the engineers or the joiners or any other trade is or is 
not right in either theory or practice, is a matter 
of very small importance. The question above all others 
is, how can disputes which are based not so much on 
economics as on the weakness of human nature be 
prevented? We believe that up to this moment nothing 
like sufficient attention has been given to this phase of 
the question. We look round us, and find that in certain 
works the utmost harmony prevails. We have in our mind 
shops where work goes on from year’s end to year’s end, 
unionist and non-unionist side by side, in perfect peace, 
while not a hundred yards off discord reigns supreme. 


| 
| 
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There must be a reason for this, and it is in finding and 
utilising this reason that hope for the future lies. 

The astonishing difficulties which the unions have 
experienced in limiting “trades,” and trying to settle 
what that word means, are very fully brought out in the 
tenth chapter. Mr. and Mrs. Webb regard the appren- 
ticeship system as an utter failure. ‘* Undemocratic in 
its scope, unscientific in its educational methods, and 
fundamentally unsound in its financial aspects, the 
apprenticeship system, in spite of all the practical argu- 
ments in its favour, is not likely tobe deliberately 
revived by a modern democracy.” How, then, is the 
trade to be acquired? Let us quote once more :— 

The abandonment of the old period of educational servitude has 
in some instances created a new problem. When the employer 
finds himself freed from all obligation to teach his boys, and is, on 
the other hand, obliged to pay them the full market value of their 
time, he naturally prefers to keep them continually employed on 
such routine work as they can best perform; the manufacturing 


process is, therefore, subdivided, so that as large a portion as | 


possible shall fall within the competence of boys kept exclusively 
to one particular task. From the point of the trade union this 
constitutes a new grievance ; it is no longer a case of objecting to 
an undue multiplication of apprentices, leading in course of time 
to an unnecessary increase in the number of competent workmen 
seeking employment. What the men complain of is that the 
employers are endeavouring by an alteration of the manufacturing 
process to dispense with skilled labour, or, indeed, with adult 
labour altogether. So far, this complaint may appear only another 


instance of ‘‘ new processes and machinery,” a subject sufficiently | 


dealt with in a preceding chapter. If the employer, by any 
change of process, can bring his work within the capacity of a lower 


grade of strength or skill, it is useless, as we have seen, for the | 


superior workmen who were formerly employed to resist the change. 
When, however, the innovation involves not the substitution of one 
class of adults for another, but of boys for men, a new argument 
has to be considered. To the grown-up workmen in a trade it 
seems preposterous that they should be thrown out of employment 
by their youthful sons being taken on in their places. eir aggra- 

vation is increased when they see these sons not taught any skilled 

craft, but kept year after year at the simplest routine work, and 

discharged in favour of their younger brothers as soon as they 

begin to ask the ordinary wage of an adult labourer. 

We may readily admit the hardship, but it is impossible 
to escape it. The course of invention and the daily sub- 
stitution of machine work for hand labour, all fight 
against the skilled adult workman. The father who has 
learned by long practice to chip and file, say, a set of 
guide bars beautifully true, is of no more use in a modern 
engine works than the manager of a travelling circus; 
and there is no conceivable agency that he can use that 
will prevent his son working a milling machine from 
superseding him. This substitution has been in progress 
in every trade touched by machinery for more than half 
acentury. The unionists are dashing themselves against 
a stone wall when they try to maintain the old conditions 
of labour. To attempt to instil knowledge of this truth 
into the ears of the trades unionist is, of course, mere waste 
of time. But we are surprised to find that Mr. and Mrs. 
Webb do not appear to recognise the truth. 

We venture to hope that we have now said enough | 

about the book to stimulate curiosity. It is impossible | 
to do much more within reasonable limits. We cannot | 
take leave of the authors, however, without saying what | 
is the impression a perusal of the book has left on our | 
minds. It is that trades unionism, kept within certain 
limits, could play a very useful if not indispensable part | 
in the national life. Its functions should be limited to 
providing for the sick, out of work, and aged, and 
fixing wages. It should in no way attempt to interfere | 
with the amount of work to be done or the way in which ! 
itis done. By leaving the masters free in other respects | 
it would be possible to get the best possible terms in | 
wages. That is the practice in the United States, where | 
engineers are paid at higher rates than in any other 
country under the sun. The limitation of overtime | 
should be effected by augmenting its cost. The civil war | 
that now rages between the unions is not brought about | 
by the subdivision of work, as Mr. and Mrs. Webb appear | 
to think, but by the wholly unnecessary multiplication of | 
trade unions. Our authors hold that such quarrels as | 
that which distracted the Tyne could be avoided if a 
standard rate for the particular work was maintained and | 
defended against possible encroachment. Thus the joiners | 
would not object to ship carpenters doing their work pro- 
vided they did not take less pay. We believe this proposi- 
tion to be entirely wrong. The jealousy is kept alive by 
causes which have nothing to do with pay. One of these | 
we have often stated ; it is the desire of each and every | 
union to keep all the work possible in its own hands. 
In every shipwright working on boards less than lin. 
thick the joiners see one of their union keptidle. The true 
remedy, of course, lies in reducing the number of unions. 
Why, for example, should there be not only the Amalga- 
mated Engineers’ Society, but the Steam Engine Makers’ 
Society as well? The great advantage secured would be 
the suppression in large part, at least, of the stupid 
wrangles between the various groups of workmen which 
now do such mischief. 

If we use the facts put before us properly, we learn 
that the trade unions, as now worked, is, on the whole, a 
most unsatisfactory expedient. We are disposed to think, 
indeed, that even from the workman’s point of view it 
does him more harm than good. The work which unionism 
attempts to do it is apparently quite unable to accomplish. 
The puzzles to be solved, the difficulties to be overcome, 
are endless, and not more various than the attempts 
made to solve them. That which seems right to one 
trade is wholly wrong in the eyes of another. It is not 
remarkable that Mr. and Mrs. Webb at the last arrived at 
the conclusion that some power outside of and greater 
than the unions must come in and do their work for them. 
They want a Democracy ; and they sketch a Dream. If 
they do not advocate pure Socialism, like Mr. Bellamy, 
that which they propose is not far from it. They ignore 


human nature-when they say, “It is an even more unique 


| of data bearing upon—what appears to me—an equally important 








attribute of Democracy that it is always taking the mind 
of the individual off his own narrow interests and imme- 
jiate concerns, and forcing him to give his thought and | 
eisure, not to satisfying his own desires, but to consider- 
ing the needs and desires of his fellows.” 


Many demo: | 





——. 








| cracies have been called into existence. History is unani- 
/mous in saying that they have failed because of the 
| conspicuous absence of these admirable qualities. 
;and Mrs. Webb fail to see that the Democracy which 
| they sketch must be the result of charity and unselfish- 
| ness, not the cause. We have had these doctrines preached 
for nineteen hundred years, and yet human nature re- 
/mains as it was. The most unsatisfactory feature of the 


| whole work is the absence of evidence that the authors | 


have realised that the trades unions of Great Britain do 
not represent even a large. part of the population of the 
country. The environment of the trades unions, and the 
| mutual action and reaction of that environment, are 
ignored. For the authors, indeed, the population of the 
world is composed of trade unionists and capitalists. 
There is no one else. 


SHORT NOTICE. 

Tables of Parabolic Curves, for the Use of Railway Engineers and 
others. By George T, Allen, Assoc. M. Inst. C.E. London: E. 
and F. N. Spon, Ltd. 1898.—The object of this little book is to 
encourage the use of parabolic curves in place of circular curves 
for railways, canals, watercourses, &c., as the gradual augmenta- 
tion of a curve brings less shock upon a travelling body than a 
sudden change of direction. It is written in English and French, 


an extensive table of parabolic curves, with which it concludes, 








LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
correspondents.) 


| ( 





THE PROPORTIONS OF GIRDERS. 

Si1z,—In reply to the letter of ‘‘ Retired Engineer” in your last 
issue, I should like, with your permission, to offer a few words of 
explanation. 

Inertia is a quality inherent to matter whereby it has no power 

| in itself to change its own state of rest or motion. This 1s ex- 
pressed in the first law of motion, which is sometimes called the 
law of inertia, and is stated as follows :—‘‘ Every body continues in 
a state of rest or of uniform motion in a straight line, except in so 
far as it is compelled to change that state by external forces acting 
upon it.” 


| The inertia of a body may be measured by its moment asout any | 


given axis, which is taken as the one about which the body revolves 
| or tends to revolve. With respect to the body itself, the axis is 
assumed to pass through the centre of gravity of the body. Thus, 
let the several rigidly connected particles of the body whose 
masses are respectively m, m , g..., &c., rotate about an axis from 
which their distances are r, 7), *2..., &c. Their common angular 
velocity being 6, their several velocities are r @, 1" 4), 72 @...,&c., and 


s f@.. 
consequently the energy of the whole system is $ (mr? + m, ry? + 
My Vo? +... &c.) @ The quantity between the brackets is called the 
moment of inertia of the system of particles with respect to the 
assumed axis of rotation. 

Let (M) be the sum of the masses of the particles, that is to say, 


Mr. | 


and gives full directions for the laying out of curves by the use of | 


the mass of the whole body, then if (1) is the moment of inertia, | 


| l= M2 


= Mw 


y2 + my ri? + my r.? + &e. 


Where (4) is the radius of gyration, with respect to the assumed 


axis from which +, 7}, “2, &c., are measured. And from what pre- 
cedes, it is evident that the energy of the system equals 5 M 4? @, 
It will also be evident that in determining the value of (1) for homo- 
geneous bodies, we may take the element of volume for the element 
of mass, and the total volume of the body for that of its mass. 
Also, that in calculating the value of (I) for a lamina, since its 
radius of gyration is independent of the thickness of the lamina, 
we may take the element of area for the element of mass, and the 
total area for that of the total mass. This, of course, is assumed 
for the convenience of calculation only, and is applied to the case 
of a girder as follows :— 

Let z¢ and z- be the moduli of section, y and ye, the distance 
of the extreme fibres, in tension and compression respectively, as 


often than not, drawn upon very considerably, when the girders 
are under full load ; and that in reality the intended factor of 
safety is considerably reduced. Such examples might constitute 
the ‘* experience” which ‘“‘ Ad Rem” suggests as a partial basis for 
proportion. They would be misleading if failing to maintain the 
intended factor of safety. J.C. Rome 
Bristol, January 11th. : 





Sitr,—Before this most useful discussion closes 1 hope some of 
your correspondents will enlighten us on a matter about which it 


is next to impossible to get any definite 
II information of practical value. I refer to 


single web girders, loaded on the inside 
of the bottom flange only—as sketch. | 
is clear that the girder is exposed to 
twisting stress. Such bridges are common 
enough of small span, and the system js 
in daily use in architecture. What js 
the best way of dealing with this twisting 
stress ¢ STUDENT, 
January 12th. 





Sir,—I regret to notice 1 made a clerical error in my letter in 
last week’s issue. In the sentence, ‘‘ the sectional area would 
have to be increased, and doubtless, to get a symmetrical girder, 
this would be done wholly or partly by increasing the width of 
span,” the last word should have been flange. Ap Rem, 

January 10th. 





THEORETICAL DYNAMICS. 


Sir,—From the date of the conundrum as to the kicking rifle 
first being propounded no correspondent on the subject has yet 
spotted the catch involved in the original question, so that we 
have had, as not infrequently happens, several intelligent gentle- 
men each thinking the other to be very stupid, while all 
the time each of them was, in fact, perfectly right. The fact is Old 
| Rifleman,” with the propounder of the question, are both quite 

right in saying that a dirty rifle kicks worse than a clean one, 

while **W. A.S. B,” isalso perfectly correct in saying that the recoil 
of a dirty rifle is, if anything, rather less than that from a clean one, 

The catch consists in what is meant by *‘ kick ” and * recoil.” The 

letters up to now have treated them as synonymous terms, they 

are not so. Kick is a physiological fact, the effect produced on a 
sentient organism ; recoil is a mechanical effect which can be ex- 
pressed in foot-pounds. The same result in foot-pounds may pro- 
duce a very different effect on a man’s shoulder according as it 
| assumes the form of a push ora blow. The effect of fouling in the 
rifle barrel is to create more friction; this tends to minimise the 
amount of recoil which takes place while the projectile is in the 
barrel, and increase the amount which takes of ws during the in- 
finitesimal instant of time when the projectile has left the barrel 
and the pull of friction no longer holds the barrel forward— but yet 
is so close that the pressure of gas on base of projectile and barre! 
is but very slightly diminished, thereby creating the sudden and 
unpleasant effect on the shoulder which it is convenient to call 
kick. Kick, in fact, is a quality of recoil, and is not so directly 
| dependent on its quantity as on the time during which it occurs. 
There are other causes besides friction which tend to modify 
both recoil and kick, but the whole subject is much too long to go 
into in a letter. Evrts. 
5a, Shepherd-street, Mayfair, W., January 7th. 








RAILWAY SPEEDS, 


Sir,—It seems to be taken for granted that one American mile 
equals one English mile ; but, although I do not remember where, 

have seen this denied, and a value of 5000ft. given to the 
American mile, this being partly borne out by the behaviour of 
certain American-made cyclometers. Mine registers nearly one- 
sixteenth too much, and two more that I have checked show about 
one-seventeenth to one-eighteenth too much. Of course, | know 


| that pneumatic tires vary in size, which might possibly account 


for these errors ‘x foto ; yet. if an American mile be but 5000ft., 


| then theoretically an American cyclometer would exaggerate by 


measured from the given axis for determining the value of (I) for | 
the cross section of the girder, which in such a case is usually | 


termed the “ neutral axis.” 
Then the moment of resistance of the section of the girder 
will be 


° Le . Be 
t(hm—f= fom —Se 
ue Ye 


respectively for tension and compression. These values, of course, 
should correspond to the bending moment produced by the 
load on the girder at the point where the particular section indi- 
cated above is taken. *% and f¢ are the tensional and compressive 
stresses respectively. ‘ 

It follows from the preceding that, as we assume an area in 
place of a lamina, for any cross section of a girder, in determining 


the value of (I), and consequently (-), (since Z 
values would be expressed in terms of area, instead of mass, 
multiplied by some quantity or linear dimensions giving the 
moments, so that we have 

T= Aland c+ = 72 d, or ce = tte d, 


' that these | 
Us 


| resistances, 


where (A) is the area of cross section, (u¢ and a_ ) the, equivalent or | 
resistance areas, and (¢) the distance between the centres of gravity | 


of the two equivalent areas—viz., one on each side of the neutral 


axis—so that we may express the moment of inertia. (I) as square | 


units into units squared, or, as sometimes given, units to the fourth | 
power ; the modulus of section (2) would|be expressed as square | 
units into units ; or, as is frequently given, as units to the third 
power. 
I consider the former way of expressing the above quantities far 
more rational than the latter, for reasons\contained not only in 
this letter, but also in a previous one contained in your issue for | 
May 2lst of last year, and to which I would refer your corre- 
spondent. Enpwarp J. M. Davies, 
24, Harrington-square, London, N.W., January 8th. 





Car 


S1r,—I am obliged for your correspondent ‘‘ Ad Rem’s” letter, 
dated December 30th. He, however, rs to base his reply 
mainly on the assumption that my letter mmplied that long struts 
and compression members of girders were, im my opinion, analogous, 
This is not so, I merely drew attention to the numerous formule 
for calculating the strength of columns and strats, and the absence 


point. It is, of course, clear that the compression in a girder, in- 
duced by a central load, gathers from nil at the abutments to a 
maximum at the point of application of the load ; and that there- 
fore the formule for struts cannot apply. 

Disregarding all outside influences, such as vibration, &c., I 
should like your correspondent’s opinion upon the comparative 
strengths of examples given in my letter of December 13th, assum- 
ing that the flange in each instance is the usual flat plate and pair 
of angles, in a single-webbed girder, and not a flange specially 
designed for exceptional lateral stiffness. I take it. your correspon- 
dent considers, where there are no exceptional circumstances, that 
the best proportions of width to length in unbraced girders lie 
between 30 and 40 to 1, presumably nearer to the first-named 
figure ? 

My impression is, in the case of narrow unbraced girders, designed, 


| 
| 





say, with an intended factor of safety of 4, that the factor is, more 





| inaccuracy. 


about one-eighteenth distance on an English road. 

My remarks here may be stale, and the deductions valueless ; but 
in this case I should be much obliged if any reader can account for 
the variations shown in American cyclometers—of two makes, be 
it said—when my English one used to register less than al in 70 

ke 2. A, J. 
London, January 7th. 
[The United States otticial mile is 5280ft.—-Ep, E.] 


TRAIN RESISTANCES, 


Sir,—I am greatly obliged for your further reply to my last 
request ; the information has been of use to me. I must say, how- 
ever, that the argument does not appear to me as conclusive as | 
would wish. 

Supposing the resistance from friction to remain constant, 
theory points distinctly to just such a diminution in the tractive 
force as you mention, and with a margin large enough to admit of 
a somewhat similar sequence, even after a considerable allowance 
has been made for increase of air resistance. The tractive force 
necessary at the highest velocity will, of course, be equal to the 
Eight pounds per ton has been assumed as about the 
amount due to friction. It might be more, it might be less, Any- 
how, if it could be shown that at the highest velocity the tractive 
force approximated to the above figure, 1 think a question would 
be well raised. But I am not sure that this is certainly the 
case, 

I am afraid the matter would require some careful experiment 
and comparison beyond ordinary opportunities, and I think it 
would be interesting to a good many if you could see your way to 
again bring the subject forward. CHARLES L, SMITH. 

Southsea, January 10th. 





FUEL ON SUGAR ESTATES. 

Sir,—If your correspondent ‘Colonial Engineer” will refer to 
Sugar Cane for 1884, 1887, 1893, and 1896, he will find some account 
of what has been done in various places in the burning of megass. 
It is now understood that megass alone will serve to raise all the 
steam required in a well-equipped modern sugar factory. 

In some Australian factories, where very thorough saturation is 
practised, the megass is burned right away when passed over a 
megass drier between the last mill and the furnaces, 


Glasgow, January 6th. COL@NIAL. 





CHRIST’S HOSPITAL. 


Sir,—At the Founder's Day dinner of 1897, two days after the 
laying of the foundation stone at Horsham by H.R.H., the Prince 
of Wales, a suggestion was made by the treasurer, Mr. Alderman 
Vaughan Morgan, that many ‘Old Blues” would value the 
opportunity of making, according to their ability, a thank-offering 
for benefits received at Christ's Hospital, and that these offerings 
might be devoted to the furnishing and decorating of the school 
chapel at Horsham. 

Accordingly, a few representative ‘‘ Blues” met in the Court- 
room on January 5th, 1898, when it.was resolved to call a general 
meeting of former scholars of the’House to further this project, and 
by the kind permission of the treasurer this will be held in the 
Court-room, Christ’s Hospital, on Monday, January 31st, at 5 p.m. 

K. H. Pearce, Hon, See. (pio tem.) 

The Vicarage, Christ Church, Newgate-street, 

January 13th, 
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RAILWAY MATTERS. 


Tux Northern Railway Company of France has decided 
t all its carriages electrically. A note in /’Klectricten 
hat secondary batteries will be used, these being carried in 
ith the carriage body. The cells will be charged at the 
he time taken for a complete charge or discharge being 
five hours. The first-class carriages will be lit by 10-candle power 
Jamps, second-class carriages will have 8-candle power lamps, and 
third-class 6-candle power. 
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NOTES AND MEMORANDA. 
Tue shipments of black plates from this country during | 


MISCELLANEA. 


Tue Caledonian Railway Company has, like ~the 


| last year, finished for tinning abroad, increased to most countries, | Glasgow and South-Western Company, decided to reduce passenger 
but dwindled to under 1000 tons to the United States. The 


peruaps the best that has yet been achieved in railway | 


gas lig 


the Metropolitan Railway Company. In this first-class compart- 


ments are illuminated with four jets arranged in two groups, while | 
\ir of burners is allowed to each second and third-class com- | 


hting may be seen in a train that has just been put on by | 


one P p : 
aot ooh A more copious supply of gas appears to be provided 
I is usually the case, and the lights, which are worked on the 


than 7 
Pints h system, are stated to be of 16-candle power each, 


Ir is reported that the doubling of the railway 


| consumption the increased supply was absorbed and stocks reduced 


between Rennes and Brest, a distance of about 155 miles, which | 


has been for a long time under consideration, has now been 
‘as 


commenced, The contracts have been made, and the work will 


be commenced forthwith and carried on simultaneously in six | 


sections, and it is hoped that the whole will be completed before 
the close of 1899. At present, with the exception of two short 
sections of about 24 miles between St. Brieue and Guingamp, and 
Brest and Kerhuon, there is but a single line. 


Tur Charing Cross, Euston, and Hampstead Railway 
Company has deposited a Bill for powers to extend its authorised 
line from a point under Charing Cross-road, near the Garrick 
Theatre, to a point under No, 23, Craven-street, Strand. This ex- 
tension is to be in substitution for the authorised Charing Cross 
terminus, which it is proposed to abandon, The Bill also seeks an 
extension of time until August, 1902, within which to construct 
the line as authorised in 1893, subject to the new terminus now 
proposed, Power is also sought to enter into agreements with the 
South-Eastern Railway Company and the London and North- 
Western Railway Company as to the working, management, and 
maintenance of the railway when completed. 


Tue Birminghain, North Warwickshire, and Stratford- 
upon-Avon Railway Company, which was incorporated in 1894, 
and authorised to construct a railway from Birmingham to Strat- 
ford-upon-Avon, has deposited a Bill to extend the time granted 
by Parliament in 1895 for the compulsory purchase of the lands 
required for certain deviations then authorised, and for the com- 
pletion of the deviation railways, The extension required for 
purchasing the lands is for two years from next July, and three 
years from the same period for the construction of the deviation 
railways. It may be remembered that last session an extension 
of time was granted within which to construct the original railway 
of 1894 subject to the deviations which were sanctioned in 1895. 


| in thirty-two other great towns, issued by authority of the Registrar- 


Reports from all the contracting locomotive shops | 


in the United States show that in the year 1897, 125] locomotives 
were built. This is a gain, although a small one, says the Railroad 
(iacette, over the preceding year, when 1175 were built. In 1895 
the engines built by these shops amounted to 1101 in number, and 
in 1894 to only 695. That was the lowest output recorded for a 
considerable number of years, and even in 1897 the number of 
locomotives built has not got back by a good deal to what it was 
before the panic of 1893. In that year 201] locomotives were 
built, the year before 2012, and in 189], 2165, Of course it will be 
understood that these are the engines built by the contracting 
shops, and not by the railroad shops, 


Tur following statistics relate to the railways in the 

United States during the last three years :— 
1894. 1895, 1894. 

Miles of railroad completed .. 182,777 180,657 

Increase in twelve months 2,120 .. 1,949. 

Miles of track <a 240,129 236,804 .. 283,534 
It will be observed that the operated mileage of railroads differs 
from the total length of railroads, says the Ra:/road (Gazette. This 
is due to the use of sections of road by the trains of two or more 
companies and, apparently, to the failure of some roads to report. 
The operated mileage for 1896 is 181,983; the number of miles 
operated under trackage rights is 4718, which, deducted from the 
total, leaves the net mileage operated 177,265, which is 5512 miles 


less than the total length of road reported—182,777. 





On the North British Railway there are numerous long 
and steep banks. According to the Rai/iray Magazine, the steepest 
used for passenger traffic is at Glasgow, between Queen-street and 
Cowlairs, being 1 in 45 for a length of 1} miles. Many other severe 
gradients exist on the company’s system, among them being the 
following, viz.: Waverley Station and St. Margaret’s, lin 78 for 
one mile 3388 yards; on the line from Edinburgh to Carlisle, 
between Hardengreen and Tynehead, 1 in 70 for seven miles 
1486 yards ; between Hardengreen and Hawthornden, 1 in 53fortwo 
miles 1688 yards ; between Bowling and Kilpatrick 1 in 90 for 1200 
yards. On the West Highland Railway, between Garelochhead 
and Arrochar, 1 in 53 for one mile ; between Rannoch and Carrour, 
lin 53 for one mile 880 yards ; between North Queensferry and 
Inverkeithing, 1 in 70 for one mile 1342 yards; on the Montrose 
and Bervie line, between North Water Bridge and St. Cyrus, 1 in 
50 for one mile 1545 yards ; Glenfarg to Bridge of Earn, 1 in 744 
for two miles 1500 yards, 


| of the United Kingdom during 1897 has just been issued. The 


| the deaths resulting therefrom rose from 40 to 49. 


| deaths resulting were 124 and 123 respectively. 


By the Bill deposited by the Isle of Wight Railway | 


Company, Parliament is asked to sanction the acquisition by it 
of the undertaking of the Brading Harbour and Railway Com- 
any, which is one of the assets of the Liberator group of companies. 
he price to be paid has been agreed at £16,500, and upon the 
transfer being effected the Brading Company is to be dissolved. 
The Bill also proposes to enable the Isle of Wight Company, with 
the consent of the London, Brighton, and South-Coast Railway 
and the London and South-Western Railway Companies, to widen 
the pier at Ryde on the eastern side, and, with the assent of its 
shareholders, power is sought to subscribe any sum, not exceeding 
£10,000, ‘‘ towards the construction of any tramways, light rail- 
ways, and lifts at Ventnor and elsewhere, capable of being used in 
connection with or so as to develope the traffic upon their railway.” 
For the purposes of this Bill additional share and loan capital is 
sought to be raised to the extent of £40,000. According to the 
Times, the cost of passing this Bill through Parliament is to be borne 
equally by the Isle of Wight Company and the Brading Harbour 
and Railway Company. 


A Brut to incorporate a company for the purpose of 
constructing a railway from Windsor to Ascot has been deposited 
at the Private Bill-office. The proposed railway, which will be just 
over ten miles in length, is intended to commence by a junction 
with the Windsor branch of the Great Western Railway, and to 
terminate at Sunninghill by a junction with the Ascot and Alder- 
shot branch of the South-Western Railway Company. In connee- 
tion with this railway it is proposed to construct a road leading 


to the entrance to the Ascot grand stand. The capital proposed | nished with apparatus for measuring heat, with peep-holes, and 
to be raised by the company is £549,000, and power is sought to | with a water jet. On an average a load of 3°2 tons per square 
raise £183,000 by the creation of debenture stock. The Bill also | inch, with a heat of 1400 deg. Fah., produced deformation in 
proposes to confer on the company running powers into the | thirty-five minutes in a centrally-loaded column without casing. 
Windsor Station of the Great Western Railway Company and into | This showed itself by bulging all round in the middle of the heated 
the Aldershot station of the South-Western Railway. The time | part, especially where the metal happened to be thinner ; fracture 


sought for the completion of this railway is five years, during which 
it is proposed to pay interest out of capital, A scheme not un- 
1 


ke this one was put forward some years ago, and was twice | of water had no effect until deformation heat was reached. The 
rejected by Parliament upon the opposition of the London | casings had the effect of increasing the time before deformation 
and South-Western Railway Company. 


approximate total shipment of tin-plates was 275,000 tons—a slight | 
increase over 1896, | 

Tue total number of bankruptcies in the iron and steel 
trades in the United Kingdom during 1897 was 156, compared with | 
137 during 1896. We are indebted for these figures to Aemp’s | 
Mercantile Gazette, from which source we also gather that among 
all public companies there has been an increase of “ wind-ups” of 
328 over 1896, the total for England and Wales being 1594 as 
against 1266 in 1896, 

THE production of copper in all countries, except Chili, 
was larger in 1897 than in 1896, the additional quantity imported 
into Europe being approximately 25,000 tons, but with a large 
3000 tons. 
requirements, as the latter show a falling off. 
exceeded the exceptionally small figures of 1896, 
a good deal less. 

Tue weekly return of births and deaths in London and 


This result was more owing to home trade than export 
India barely 
China also took 


General, states that the deaths registered last week in thirty-three 
great towns of England and Wales corresponded to an annual rate 
of 21°4 per 1000 of their aggregate population, which is estimated 
at 11,218,378 persons in the middle of last year. The town claim- 
ing the lowest mortality is Cardiff with 12°6 per 1000, while 
Norwich holds the unenviable rate of 27°5 per 1000. 


An excellent illustration of the activity which our 
Teutonic neighbours are displaying in commercial affairs is afforded 
by a message from the Berlin correspondent of the Times, who 
says that the Hamburg-American line announces, in view of the 
development of affairs in East Asia, a regular monthly service of 
steamships between Hamburg and Penang, Singapore, Hong-kong, 
Shanghai, Yokohama, Hiogo, and other East Asiatic ports. The 
sailings will take place from Hamburg on the 25th of every month, 
the first departure being on January 25th. The class of steamers 
to be employed on this service for the present will be vessels of 
about 8000_tons burden, with a speed of twelve knots. 


CuLp labour is very little employed in the factories 
of New South Wales. This is what might be expected, seeing | 
that by the law regulating primary education children are required 
to attend school until they reach their fourteenth year. It was 
found at the census of 1891 that in all occupations only 8612 
males and 3825 females under fifteen years of age were employed ; 
in 1895 the total number working in factories was 678, viz., 573 
males and 105 females. These last figures may, however, be taken 
as only approximate, according to Mr. Plummer, and it is not 
improbable that, owing to the remarkable reluctance of female 
apprentices and improvers to state their ages, the number is under 
the truth, 


AN advance proof—subject to correction—of the tables | 
of fatal accidents and deaths in and about the mines and quarries 





corrected figures will form part of the general report and statistics 
of mines and quarries for the year. The figures now published 
give the following totals:—In coal mines there were 861 separate 
fatal accidents and 923 deaths caused by these accidents, as com- 
pared with 849 and 1025 respectively in 1896. In metalliferous 
mines the separate fatal accidents fell from 37 in 1896 to 29, while 
In quarries the 
separate fatal accidents were 117 in 1896 and 118 in 1897, while the | 


THE consumption of pig iron in this country last year was | 
enormous, and it is estimated at 5,250,000 tons; and notwith- | 
standing the big output, the decrease in the public stocks amounted 
to 310,000 tons, nearly two-thirds of which was in hematites, most | 
of which goes into the manufacture of steel. The shipments to 
various parts of the world from Hamburg did not increase in 1896, 
but those from Antwerp showed that the Belgian output continued | 
to expand ; their increased trade was notall at our expense, as our 
shipments of pig iron to the Continent were never so large as in 
1897. The following are shipments to Germany, Belgium, and 
Holland for the past seven years:—1891, 393,882 ; 1892, 331,397 ; 
1893, 359,909 ; 1894, 372,686; 1895, 367,176 ; 1896, 595,064; 1897, 
715,000 tons. 


ALTHOUGH New South Wales cannot be considered an 
important manufacturing country, this source of national wealth 
has by no means been neglected. During the year 1895 there were 
2409 manufactories or works of various descriptions, employing 
altogether a total of 43,833 hands, of whom 39,987 were males, and 
3846 females. 1852 of these works had machinery in operation of | 
a total capacity of 42,849-horse power, of which 31,802-horse power | 
was actually used during the year, the plant being valued at about 
£5,855,129. The average value of plant per establishment was | 
£2431 ; and the average horse-power 23°1, of which 17°2 was actually | 
used. The hands per factory averaged 18, the average in the | 
metropolis being 28, and in the country about 12. Compared with | 
the scale on which manufactories are worked in the older countries 
of the world, these figures appear small, but they should evoke no 
surprise when the nature of the works and the sperseness of the | 
population throughout a large portion of the Colony are taken into 
consideration. 


Every natural advantage possessed by the great iron 


| and machinery-producing countries of the world—such as England | 








and Belgium—is said to be present in the Colony of New South | 
Wales. Not only are iron and coal deposited in abundance, and | 
in positions easily accessible and readily worked, but the local iron 
ore is exceedingly rich. Scarcely any progress, however, has been 
made in iron smelting, and nearly the whole stock of pig and 
wrought iron required for the local manufactories is imported. 
The other descriptions of metal works, both for smelting and 
manufacturing, are in a more forward state. In 1885—86 the 
works for the treatment of metals numbered 270, employing 6891 
persons ; in 1895 the number of works was less, but the hands 
employed had increased to 7745. In 1885—86 there were 783 hands 
employed in twenty-five smelting works ; the works now number 
twenty-two, and the hands engaged 1626. There has been a large 
increase in the hands employed in making or repairing railway 
motors, carriages, and other appliances, the employés in 1885—86 
numbering 822, and in 1895, 2737. Of the latter 2320 were em- 
ployed in the workshops connected with the State railways, 


Fire tests of cast iron columns, made by order of the 
city authorities of Hamburg, are described in recent issues of the 
Deutsche Banzeitung. The columns were 10ft. Sin. long, 10°5in. in 
diameter, and of sin. or 0'5in. metal. They were loaded cen- 
trally and excentrically, and some were cased with a fire-proof 
covering. A hydraulic press was placed below the column and its 
crosshead above it, and then a hinged oven containing twelve large | 
gas burners was clamped about tiie column. The oven was fur- 


occurred finally in the middle of the thickest point of the bulge. 
If the load was less this occurred at a higher temperature. Jets 





began from half an hour to four or five hours, 





fares by 20 per cent., the change to come into operation with the 
commencement of February. 


Tue Russian Admiralty has decided to replace the 
‘** Du Temple” boilers of torpedo boats Nos. 125 and 126 by Yarrow 
straight-tube boilers, owing, it is said, to the rapid deterioration 
of the tubes of the former boilers—due, we are told, to their curved 
shape, and also because the Yarrow boilers allow of a larger heat- 
ing surface. 

THE torpedo boat destroyer Wolf, built by Messrs. 
Laird Brothers, Birkenhead, went out on Thursday last on the 


| Clyde for her official full-power coal-consumption trial with satis- 


factory results, the mean speed obtained on six runs over the 
measured mile being 30°3 knots with 370 revolutions, and the speed 
for three hours’ run 30°11 knots. 


THE five torpedo boat destroyers recently ordered to be 
built by contract are to be named Lee, Leven, Orwell, Spiteful, and 
Stag. The Lee will be built by Doxford and Son, Sunderland ; 
the Leven by the Fairfield Shipbuilding Company, Glasgow ; the 
Orwell by Laird Brothers, of Birkenhead ; the Spiteful by Palmer’s 
Shipbuilding Company, Jarrow ; and the Stag by Thornycroft and 
Co., of Chiswick. 

A new rolling mill for universal plates is about to be 
erected at Homestead, Pa., bythe Carnegie Steel Company, accord- 
ing to a Pittsburg despatch in the Jron Aye, of December 23rd. 
It will have the largest capacity for universal plates of any mill in 
the world. It may be well to explain that a ‘‘ universal” plate 
mill is one having adjustable vertical as well as horizontal rolls, so 


| that plates of any width up to the capacity of the horizontal rolls 


may be made, with edges made true by the vertical rolls, thus dis- 
pensing with the necessity of shearing the edges. 


In New South Wales the new Factories and Workshops 
Act, which came into force at the commencement of 1897, provides 
that every employer affected by the Act shall, if required, furnish 
the fixed rate of wages, or remuneration for piecework, payable 
to every person in his employ, either inside or outside the factory. 
The Act also compels the employer to keep a record of the names 
and ages of his employés, distinguishing those under eighteen 
years from older workers. At present its operations are confined 
to certain proclaimed districts, but its provisions will ultimately be 
extended to the whole Colony. The principal object of the Act is 
the protection of females and children, excessive hours of labour 
and employment under insanitary conditions being prohibited. 


TuE Sheffield Corporation, at their meeting, on Wed- 
nesday, the 12th inst., unanimously agreed to the recommendation 
of the Parliamentary Committee to purchase the undertaking of 
the Sheffield Electric Light and Power Company, Limited, the 
company to receive £220 for every £100 of capital properly ex- 
pended, the arrangement to date from September 29th last, 
instead of December 31st, as suggested by the company. In con- 
sequence of that decision, a resolution to acquire a site at Kelham 
Island for the erection by the Corporation of the power station for 
electric traction on the tramways was withdrawn for the 
present. It is expected that the Corporation’s offer will bh 
accepted. 


As a wool - growing country New South Wales is 
apparently specially adapted for the manufacture of woollen 


; goods, and accordingly that industry was one of the earliest 


organised in the Colony. The endeavour to promote the local 
manufacture of woollen goods, however, has so far met with little 
success. Several factories have struggled along for some time, 
but have made no headway, the largest establishments finding it 


| needful to add to their business the making of slop clothing, by 


which means they have been enabled to carry on at a profit. The 
machinery in most of the mills is not of the best kind, and al- 
together the industry is disappointing. In 1895 there were in the 


| Colony five woollen mills, employing 242 hands of both sexes; the 


quantity of woollen cloth manufactured during that year being 
613,500 yards. The great difficulty experienced by those engaged 
in the trade is the scarcity of skilled labour; to which may be 
added the unwillingness of capitalists to embark in industrial 
undertakings which do not offer a prospect of immediate profit. 


At the late meeting of the Liverpool Engineering 
Society, Mr. J. Walwyn White read a paper on “ Aérial Rope 
Railways, with Special Reference to Traffic between Liverpool and 
Manchester.” The system of carrying the loads in the air. by 
means of aérial ropeways seemed to meet certain of the conditions. 
It did not interfere with ordinary street traffic, while it avoided 
all questions of compensation for severances, purchase of costly 
land, or building costly bridges. Only a small foundation was 
needed about every 300ft., where supporting standards were 
placed, and he would use a separate rope fer each span of road- 
way, thus evading some difficulties, and no rope was called to bear 
a greater strain than was due to the maximum load ever upon one 
span at a time. There were special advantages in the case of 
electric haulage. An automatic and effective absolute block 
system was provided, the passing load making its own electrical 
connections, and no load getting within a clear span of the load 
in front or behind it. The goods were to be loaded on a loose top 
on the horse lorry, and this with its load would be lifted and 
hooked on to the ropeway carrier. The ropeway could transport 
6000 tons per day at a working speed of five miles an hour. 
Branches could be taken off to supply intermediate towns. He 
would place a high signal tower every five miles and in telephonic 
communication with each other. He estimated the cost of thirty- 
five miles of double lines between the two cities, with complete 





| outfit, at £450,000, and calculated a net profit of £60,000 a year, 


or sufficient to pay a dividend of 13 1-3 per cent. on the cost, 
without reckoning some of the probable sources of profit he men- 
tioned. 


Mr. JonatHan Lonepotuam, who has been the general 


| manager of the Barrow Hematite Steel Company’s collieries at 
| Worsboro’ Dale, near Barnsley, is giving up the management, 


but will still retain a connection with them as consulting engineer. 
Trained in Durham, he practised in Lancashire, and spent many 
years in Yorkshire. Mr. Longbotham has been connected with 
the trade thirty years as engineer and manager. He is a member 
of the committee of the South Yorkshire Coalowners’ Association, 
a member of the Joint Committee and of the Board of Examina- 
tion for Colliery Managers’ Cerificates, and one of the examiners 
for the district of Yorkshire and Lancashire. He is a director 
of the Ruabon Colliery Company, Limited, North Wales, and other 
companies, agent for several colliery lessees, and a prominent figure 
in the parliamentary work of a mining expert. He was the 
recipient on Saturday night of a handsome and almost unique 
testimonial from the workmen and friends, who had subscribed 
£160, obtaining therewith a quantity of silver-plate, a diamond 
and pearl necklace for Mrs, Longbotham, and a magnificent 
album of portraits and views of the district, 24in. by 18in. 
Amongst the portraits were those of Mr. and Mrs. Longbotham, 
the family and friends ; the officials of the colliery, the directors, 
including the Duke of Devonshire, K.G., chairman, Sir Dayid . 
Dale, Bart., Mr. Victor Cavendish, M.P., Sir H. Massey Thompson, « 
Bart., Mr. Fell, Mr. Petch, Mr. Egerton, Mr. Schneider, and: Mr: 
Donaldson ; the miners’ leaders, Mr. B. Pickard, M.P., Mr. Frith, 
Mr. Parrott, Mr. Cowey, and the late Mr. S. Broadbent, &e. A 
brilliantly-illuminated address, expressing esteem, regret, and 
good wishes, was signed by C. J, Munton, Wm. Peet. F. H. Frost, 
H. Woodhead, C. Dyson, G, Roebuck, W. Dutson, W. Byers, and 
F, &, Barham. 
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ELECTRIC TRANSMISSION IN UTAH. 


THE recent consolidation of all the electric lighting power 
and power transmission interests of Salt Lake City, Utah, 
U.S.A., into one company—The Union Light and Power 
Company—of Salt Lake City, brings into one concern two of 
the most interesting electric power transmissions that have, 


within the past eighteen months,§ been carried out in the | 


United States. The companies entering into this scheme of 


provided between the tunnel and the receiver, and one 4in. in 
diameter at the western end of the tunnel. 

The generating station, Fig. 3, of brick and iron, on a concrete 
| foundation, is erected in a picturesque gorge on the north 
| side of the Big Cottonwood, some distance below “ the Stairs.” 
It has two storeys, and is fireproof. The first or ground 


| 
| 
| 


floor contains the water-wheels and the dynamos, the second 
floor 


regulating*switchboards. 


being devoted to the raising transformers and the 
The tail race on the south side of 








Fig. 1—SIG COTTONWOOD RESERVOIR FROM NE. END 


consolidation are the Pioncer Electric Power Company, the 
Salt Lake and Ogden Gas and Electric Company, the Big 
Cottonwood Power Company, the Little Cottonwood Power 
Company, the Citizens’ Electric Light Company, and certain 
other smaller properties. The capital of the new company 
is £910,000 (4,550,000 dols.) in £20 (100 dols.) shares, and the 
principal stockholders being high in the Mormon Church, 
and consequently close to the Utah State Government, the 
privileges of the new company are very broad. 

The two power transmissions are the Big Cottonwood and 
Pioneer installations, the first utilising water drawn from a 
series of lakes in the imposing mountains of the Wahsatch | 
Range, under the shadows of which the Mormon leaders 
founded Salt Lake City; the second, utilising the difference | 
in level of the Ogden River. The Wahsatch Mountains are 
prolific in elevated lakes and streams, and those feeding the 
Big Cottonwood Creek lie at altitudes of from 9000ft. to 
13,000ft. From the level of the lowest, 9000ft. above the sea, 
to the mouth of the cajion, the fall is about 4000ft. The 
water is derived chiefly from the melting snows, and, for a 
large part of the year, the stream is comparatively important. 
Three miles above the mouth of the caiion is a steep ascent 
called “ The Stairs,” with a rise of 200ft. in a little over 440ft. 
At the head of ‘‘ The Stairs” is a natural reservoir site where 
the caiion widens out into a broad basin. By throwing an 
earth dam across the southern end of this, a storage reservoir 
was created. The dam is 535ft. long, 92ft. to 135ft. wide at | 
the base, 24ft. at the crest, and 19ft. to 31ft. high. The 
minimum flow of the stream at the reservoir during the dry 
season is 3400 cubic feet per minute, which, with a minimum 
available head of 380ft. gives 2447-horse power continuously. 
During the months of greatest flow—nine months in the year 
—the estimated flow is about 4000-horse-power. 

The reservoir, Figs. 1 and 2, covers about 8} acres, and has a | 
working depth of about 12ft. It has a capacity equal to twenty- | 
four hours’ continuous flow of the stream, and furnishes a sup- 
ply of 55 cubic feet per second during that time, independent of | 
the stream. During the hours of maximum load an excess 
is utilised; during the hours of minimum load the water 
accumulates in the reservoir. It is estimated that 58,800- 
horse power hours per day of twenty-four hours can be 
counted on from this source, of which about 68 per cent. is 
deliverable from the sub-station in Salt Lake City. 

The level of the water in the reservoir is regulated by a 
penstock connected with a tunnel, which runs into the Big 
Cottonwood stream. } 

The pipe line, instead of beginning at the side of the dam, 
begins at the extreme eastern end of the reservoir where the 

3ig Cottonwood water flows into it. The intake is set in 
concrete so low that no lesser dam is needed to divert the 
water of the stream into it. The pipe runs along the bottom of 
the reservoir partly on loose rock and partly on trestles, and is 
anchored by steel bands. It is 1420ft. long and 50in. diameter, 
built of fir stays banded with steel bands. At the western end of 
the reservoir is a steel receiver. Beneath what is known as the 
‘ divide,” separating the reservoir from the sudden descent of 
‘“‘The Stairs,” is a tunnel 430ft. long, 7ft. wide, and THit. 
high. Through this, from the receiver, runs a steel pipe, 
passing down the western declivity to the power house. This | 
pipe is 2300ft. long, of double riveted steel, with flange con- | 
nections and copper gaskets, built in sections each 32ft. long. 
The use of the copper gaskets at the joints has resulted in 
making the pipe absolutely water-tight. At certain points of 


its descent the pipe is covered with earth, and it is held in 
position by means of stay braces. 


Four 24in. air valves are 


the building is a pit with heavy concrete walls and floor. 
Supported on cast iron columns in this pit is the receiver, 
connected to the steel pipe of the pipe line. This receiver is 
100ft. long, and 50in.indiameter. It is built up of din. riveted 
steel plates. After passing to the wheels from the receiver, 
the discharge water is*carried along the pit back into the Big 
Cottonwood. 
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The upper nozzle is horizontal, and the lower curved upwards 
The straight nozzle is provided with a gate valve, and the 
lower one with a hood regulator. Wheel and generator are 
on a single base frame, and the wheel is set in a cast 
housing. 

The electric equipment, Fig. 4, consists of four three-phase 24 
pole 500 kilowatt general electric revolving armature genera. 
tors, delivering 500 volt current at 60cyclesfrequency. The four 
are set along one side of the generator room, with all the 
armatures parallel to each other. They are excited from two 
25 kilowatt bi-polar direct-current generators, each with 
capacity enough to excite any one or more, or all, the 
three-phase machines. These exciters are driven by two 
13in. Pelton wheels, running at 1300 revolutions. The gene. 
rators are operated in parallel, and the conductors from the 
bus bars are carried beneath the floor on porcelain insulators 
to a white marble switchboard standing on the north side of 
the room. This is built up in five panels, one for each of the 
generators, the fifth the totalising panel, on which are 
mounted the volt meter, the station output recording watt 
meter, &c. From this board the conductors are carried up 
the wall to the second storey, where they are connected to a 
three-panel switchboard connecting them to the increasing 
transformers. 

The increasing transformers are six in number, each with 
a capacity of 265 kilowatts. They are of the air-blast type, 
that is, they are cooled by a continuous blast of air blown 
through the core and windings by a blower fan driven by 
a 5-horse power induction motor. The pressure is increased 
in the transformers from 550 volts to 10,500 volts, at which 
potential it is delivered to the wires of the transmission line 
through the high potential switchboard, on which are also 
mounted lightning arresters of the short-gap type. 

The transmission line consists of twelve No.2 B. and 
S. gauge bare copper wires in four circuits of three 
wires each. It is carried on cedar poles from the power 
house to Salt Lake City, a distance of fourteen miles. Each 
pole carries two cross arms, each side of each cross arm 
carrying one of the circuits on special porcelain insulators 
tested before acceptance under a pressure of 40,000 volts, 
The circuits form a continuous spiral, and the telephorn 
line, carried on the same poles, is transposed every sec rd 
pole. 

The sub-station containing the decreasing transform 
is in the heart of Salt Lake City. It contains nine trans- 
formers, each of 160 kilowatt capacity, all similar in con 
struction to those at the generating station, reducing the 
pressure from 10,000 to 2200 volts. The high potential panel 
switchboard in the transformer room of the main station is 
duplicated here, and it is similarly equipped with short-gap 
lightning arresters. Other sub-stations have been erected 
without the city limits, receiving the high voltage current 
and feeding into the general network at 2200 volts. The 
efficiency of the entire system is set down at 68 per cent., 
made up as follows :—80 per cent. in the wheels, 94 per cent. 
in the generators, 974 per cent. in the increasing transformers, 
95 per cent. in the transmission, and 974 per cent. in the 
reducing transformers. 

Previous to the consolidation of the various interests men- 
tioned, the power transmitted over the Big Cottonwood li: 
was purchased by the Salt Lake and Ogden Gas and Electri: 
Light Company, for all lighting and power in units of 10 
horse power and under, the transmission company reserving 
to itself the right to treat with the purchasers of power in 
units above that limit. The current was measured to the 
Light Company at 2200 volts three-phase, at a fixed price per 
kilowatt hour, the minimum limit being set at '2,000,000 
units annually. To secure the best results the distributing 


iron 











Fig. 2—BIG COTTONWOOD RESERVOIR FROM BELOW THE DAM 


The water-wheels are of the Pelton bucket impulse double- 
nozzle type, cach 61lin. in diameter. Fach has twenty 
buckets, and at 300 revolutions, under the head of 370ft., 
developes 700-horse power. Each wheel is keyed to the arma- 
ture shaft of one of the dynamos, and receives water through a 


system of the Light Company was changed from that usual 
with a single-phase system with individual transformers, to a 
system of three-wire primary mains, terminating in large 
capacity transformers connected to a four-wire network of 
low-tension secondaries running through the city blocks. 


20in. pipe tapped into the receiver, and two 34in. nozzles. | The primary mains carry the current at 2200 volts, and run 
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along 


running at intervals north and south. The transformers are 
{ 5 ps ° ° ° > 

laced at the intersection of the streets, in the business dis- 
at each street intersection, in the residence district at 


rict § 
x intersection of every other street. 


ach of three wires, 


consist © : : 
wires and a neutral wire. By this means the voltage between 
the neutral and any one of the three other wires is 115 volts 


for incandescent lighting, and 200 volts between any two of | pressure. 
ther wires for induction motor service, the large motors, | 


the « 


every street cast and west, equalising cross mains 


The primary mains | 
the secondary mains of three | Marchent, and Morley, to their designs, for Messrs. W. and J. 
| Whitehead 


=z 





INDICATED HORSE-POWER TRIPLE- 
EXPANSION MILL ENGINE. 
We give as a supplement this week an illustration of a fine 
example of a modern mill engine, made by Messrs. Cole, 


1600 


, Laisterdyke. The engine has four cylinders, 
one high pressure, one intermediate pressure, and two low 
The high-pressure and one of the low-pressure 
cylinders act on the left-hand crank, whilst the intermediate 











Fig. 4—BIG COTTONWOOD 


however, being connected directly to the primaries through 
their own individual transformers. 

The current from the water power of the Big Cottonwood 
is used very extensively in different industries in and around 
Salt Lake City. A line known as the Murray line runs to a 
point 34 miles from the sub-station. This line has its own 
sub-station, with three 160 kilowatt transformers, and sends 
cut a heavy secondary 2200 volt line to Murray. 

(To be contin ved.) 





__THE production of pig iron of all kinds in the United 
Kingdom last year slightly exceeded the record of the previous 
year, and probably reached 8,675,000 tons, against 8,563,239 tons 
in 1896, 
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| evlinder and the other low pressure act on the right-hand 
| crank, the cranks being arranged at right angles to each 
other. This arrangement of cylinders is now very widely 
adopted for large mill engines, as not only is the low- 
pressure cylinder diameter kept down, thus greatly facilitating 
handling, but the turning effort on the two crank pins is 
equalised. Some engineers advocate vertical engines in 
preference to horizontals, but it is a striking fact that almost 


| engines of the horizontal type, notwithstanding the fact that 
| verticals have been fairly well tried. 

A brief consideration of the design of the engine illus- 
| trated will reveal a few of the points in favour of the 
| horizontal engine. 
| two bearings, and these work under exactly similar condi- 


all the builders of large mill engines continue to advocate | 


For instance, the crank shaft has only | 


| tions, hence, any wear which occurs will, under ordinary 
conditions, be alike on the two bearings, and ne trouble will 
| be experienced. In a three-crank vertical engine this is not 
| the case, as there would probably be five bearings which 
| must be kept in exact line if excessive friction is to be 
| avoided, and some of the bearings would be subject to 
| alternating pressures, while those adjacent to the fly-wheel 
are constantly pressed downwards. Again, the crank shaft, 
| instead of being built up of a number of parts, is a simple 
plain shaft. In the engine under notice the shaft is 16}in. 
diameter in the necks and swelled to 22in. in the middle, 
and there are nowhere any sudden changes of sections. A 
hole 3in. diameter has been bored through the centre in such 
a manner as to cut out a shaft of 2}in. diameter from the 
centre. By this means the character of the material at the 
centre of the shaft was ascertained. No signs of any defect 
whatever could be found. Tensile and bending tests were 
made of strips cut from this bar. In the bending tests, 
strips were doubled up cold without any signs of fracture. 
Some of the bending tests were made with the material just 
as it was cut from the shaft, and some after the strips had 
been heated to redness and slaked in water. 

The shaft was forged by Messrs. Thomas Firth and Sons, 
Sheffield, as were also the piston-rods. The cranks are shrunk 
on and keyed. The crank pins are 10in. diameter and 10in. 
long. The piston-rods are made of a slightly harder quality 
of mild steel than the crank shaft, so as to take a very fine 
finish and reduce wear to a minimum, but care was taken to 
ascertain that the steel was still thoroughly mild. The piston- 
rods are 6in. diameter at the front ends, and 5in. diameter 
between the cylinders. Each piston is secured in position 
by a nut. 

The main bearing Fig. 1,is30in.long. Itwill benoted that the 
bottom brass can be withdrawn without taking the shaft out. 
No top brass is supplied, but the cap is left clear with a large 
hole through. The shaft will never rise, as the angularity 
of the connecting-rod is not sufficient to overcome the dead 
weight on the bearing. It will also be noted that the bolts 
assist to hold the whole bearing rigid after the necessary 
adjustments have been made. Both bearings are alike. The 
front part of the frame which carries the bearing weighs 
| about 74 tons. The average thickness is 1gin. The connect- 
| ing-rods are 6}in. diameter in the smallest part, and 16ft. 
| long between the centres. The crank pin end is machined 
| out of the solid, and provided with a wedge adjustment; the 
| crosshead end is provided with a strap securely held by 
| bolts and two keys. The adjustment at this end is also 
on the wedge principle. 

Passing to the cylinders, these are 25in., 39in., 42in., and 
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Fiz. 1—MAIN BEARING 


42in. diameter respectively, and the piston stroke is 6ft. 
The low-pressure cylinder casting weighed 1354 cwt. All the 
cylinders are fitted with Corliss valves, which are designed so 
as to minimise clearance surface as well as clearance space. In 
the illustration, Fig. 2, the-lagging has not been shown round 
| the cylinder, so that the manner in which these are ribbed may 

be seen. All the flat surfaces are strongly ribbed, both 

externally and internally. The front cylinders are connected 
| to the ends of the bed frames by very stout bolts, and the rear 
| cylindersare connected to the front cylinders by massive frames, 
U-shaped in cross section. It will be noted that the ribs on 
the front cylinders extend from the rear bracket to the front 
brackets. These rods are strong enough to take the pull of 
the rear cylinders so as to avoid passing the stress through 
the bodies of the front cylinders. The intermediate frames 
are also arranged to carry the adjoining ends of the 
cylinders, and by this means all the joints under the 
cylinders are very accessible, and can be made without diffi- 
culty. Those who have engines under their care will fully 
appreciate this point. The engines are supplied with steam 
ata boiler pressure of 160 1b. ; they make fifty-two revolutions 
per minute. Thelubrication for each cylinder is of the sight- 
feed type, delivering oil on the top of each Corliss valve, the 
oil being pumped up by means of plungers. 

There are two air pumps, one on each side; and these are 
fixed behind the cylinders, so as to avoid breaking the con- 
| tinuity of the foundations, and so that the pumps may be 
more effectively lighted, and be very accessible for examina- 
tion. The air pump buckets, 30in. diameter, 24in. stroke, 
are driven from the piston-rods by bell-crank levers, links, 
&e., each bell-crank lever being formed of two plates, thus 
| avoiding overhung pins. It will be noted from the illustra- 
tion that the air pumps rest on massive girders, and that they 
are also braced at the top to similar girders. When bolted 
on to stones the severe upward forces which occur in air 
| pumps sometimes cause the stones to crack, especially when 
| the latter are very large. Hence it was considered wise to 
brace the air pump between stout girders, as shown. The 
boiler feed pumps are worked from the air pump rocking- 
shaft, and these pumps are so arranged that the water sup- 
ply to them falls on to the pump valves. Arrangements also 
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are made for the free escape of air entrained in the water, 
thus giving the »v~> ss<. * supply of solid water. 

The ste 48°" Caen cylinder are actuated by Messrs. 
Cole, Maicnes .a Morley’s improved form of the Spencer- 
Inglis gear. The trip gears on the high-pressure and inter- 
mediate cylinders are connected with the governor, whilst 
those on the low-pressure cylinder are so arranged that the | 

int of cut-off in these cylinders can be easily adjusted by 
hand. The exhaust valves, like the steam valves, on each 
cylinder are driven by separate excentrics, consequently the 
distribution of steam in 


| 
| 
| 


risk of accident or trouble occurring in consequence of water 
being carried into the cylinders. 

In Fig. 4 we give averaged indicator diagrams from these 
splendid engines. They speak for themselves. The effect of extra 


| clearance at the back end, which was necessitated by certain 


restrictions of the purchasers, is clearly noticeable in them. 
Ashort time ago we examined these engines very thoroughly, 
and were pleased with the excellent design and workmanship 
of them. As a speaking illustration of the care which has 
been devoted to their construction and erection, we noticed 





any cylinder can be ar- 
ranged as desired without 
affecting the distribution 
in the other cylinders. 
The fly-wheel is 28ft. dia., 
and is grooved for forty 
ropes 1?in. diameter. The 
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wheel is composed of two 
separate and distinct wheels, 





each of which is built up in 
the usual manner, and keyed 
to the shaft by eight steel 
keys. Each wheel has twelve 
arms—Fig. 3—and twelve 
separate segments, so that 
in the two wheels, exclusive 
of bolts and cotters, there 
are fifty parts. The total 
width of the wheel is Sft. 
The complete wheel weighs 
about 70 tons, of which each 
boss weighs about 110cwt. It will be noted that the method | 
of securing the arms into the boss, and, again, of securing the | 
segments on to the arms in which the flat on which the arm | 
fits, assists in the driving, and the arm bolts assist to hold 
the segments together; the segment bolts, by nipping all 
round, also increase the grip on the arms. 

The cylinders are made of carefully selected cast iron, and 
test pieces were cast from each ladle. 





in the testing machine at the Bradford Technical College. 


<4 
SS SOT 
a SS eN 
SX SS NOD) 
= Vir 
< 


| bearing sloped inward a sufficient amount to cause an equal | 
These test pieces were | 


36in. long, 2in. deep, by lin. wide, and were tested by bending | ardls L th: : 
| deflection is very slight, but it is only by paying due atten- 


The mean of the results of these tests was as follows :—Break- 
































Fig. 3—-FLY WHEEL ARM 


ing weight, 28 cwt. to 31 cwt.; twelve pieces tested inall. The 
high and intermediate cylinders are steam jacketed, the 
jackets being so arranged that the steam sweeps round them 
on its way to the cylinders, thus securing a positive circula- 
tion of steam in the jackets, and avoiding the possibility of 
an air-logged and stagnant jacket. 

The steam, at a boiler pressure of 160 lb. per square inch, 
passing from the high pressure to the low-pressure cylinder, 
and from the intermediate pressure to the low-pressure 
cylinder, passes en route through large separators and heaters. 
In these the steam is first deflected downwards, and then 
rises, thus precipitating all water to the bottom of the 
receivers; after this separation the steam passes over coils of 
pipe heated by live steam. It is thus thoroughly dried and 
then slightly superheated, and apart from any considerations 
of economy this will certainly greatly tend to reduce the 
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2—CROSS SECTION OF CYLINDER 


that the crank shaft carrying the fly-wheel, a total weight of 
approximately 75 tons, floated gently backwards and forwards 
in its bearings as it revolved. The greatest care has been 


| taken to ensure a regular and even bearing throughout the 
length of the journals, and to ensure this the sag of the shaft | 


due to the mass of the fly-wheel has been allowed for and the 


downward thrust along the whole length of the lower brass. 
It is hardly necessary to say that with such a stout shaft the 


tion to these apparently insignificant factors that the highest 


High pressure cylinder 


Revas 52 
4.E.P.40 
LAP 364 








intermediate cylinder 


MEP. 16-4 
4AP 362 





Left hand /ow pressure cylinder 


MEP.7-0- 
LHP 180 








Right hand low pressure cylinder 


MEP. 7:1 
LHP. 183 
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INDICATOR DIAGRAMS 





Fig. 4-AVERAGED 


class of engineering is attained. The same delicacy of 
manufacture which is here exemplified has been, we are told, 
followed throughout, and from the close examination we 
made of the engines we feel persuaded that such is the fact. 








Mr. David SELLAR’s PictvRES.—The entire collection of pictures 
formed by Mr. David Sellar will be on exhibition at the Grafton 
Galleries on and after Saturday next, the 15th inst. Mr. Sellar 


states that his objects in exhibiting this remarkable collection are | 


twofold :—First, so much interest has been excited by reason of his 


proposed gift of the collection to the Guildhall having been refused | 


on the recommendation of Sir Edward Poynter, P.R.A., that he 
thinks the public ought to have an opportunity of seeing the 
pictures ; and, secondly, it was suggested to him that it might be 


made the means of aiding an admirable philanthropic work, the | 


Children’s Salon Benevolent Fund. 


AUTOMATIC CYLINDER DRAIN VALVE, 

| A TRUSTWORTHY and simple draining attachment for the 
| regular escape of water from steam cylinders is shown jy 

the accompanying engraving. It is constructed so as to allow 
| of an uninterrupted discharge of all condensed steam, and the 
| valves do not close until the live steam attempts to pass. They 
will automatically open to allow even the smallest quantity ¢¢ 
water to pass under any pressure of steam. The principle of 








| its construction will be readily understood from the annexed 
engraving, in which A A are the valve caps to receive the 
drain pipes from the steam cylinders ; B is the top valve cap 
| to give access to the internal working parts; D the valves 
with seats E E; F E the water passages, and GG the yalye 
adjusting brackets for carrying the spring H. The apparatus 
can be made for working up to practically any pressure. As 
will be seen, it is neat and compact, and being automatic 
| obviates the necessity of opening and closing by hand on 
starting and stopping the engine. It is the invention of Mr, 
A. H. E. Berchem, Hopton-road, Streatham, London, 








CATALOGUES, 


Hilles and Jones Company, Wilmington, Del., U.S.A. Catalogue 
OQ. Machine tools for boilermakers, bridge-builders, car, locomotive 
and shipbuilders. 
B. and 8. Massey, Manchester, Catalogue of steam hammers, 
No, 700 H.—This publication has been carefully re-arranged and 
| brought up to date. It contains the most recent and complete 
| information on the subject of steam and power hammers and stamps, 
and comprises several new ideas in the way of a general thun!) 
index on page 1, and the illustrated indexes to each section. The 
illustrations are carefully printed and tinted, giving a very effective 
result. We congratulate Messrs, Massey on the production of 
excellent a book. 








OPENINGS IN HUNGARY.—Upper and Southern Hungary appear to 
hold out many inducements to the manufacturer and capitalist. 
| There, there may be found coal cheek by jowl with iron, so that 
particular advantages exist for the production of hardware good 
| which are at present imported in large quantities into Hungary. 
| Sheet iron goods; for example, are imported to the value of 
| 1,000,000 gulden, and exported only to the amount of 60,000 
gulden ; and the case is similar with economic stoves, implement: 
and productions of forges, axles, hardware, watches, tubes, cable 
insulating wires, and other copper articles, nickelware, enamelled 
iron, and leaden and cast brass goods. When it is borne in mind 
that the Hungarian Government offers great facilities for the 
development of national industries by giving exemption under 
certain conditions from rates and taxes, and in other ways, it wil 
be understood that openings of some importance for engineeriny 

onterprises present themselves. 
NAVAL ENGINEER APPOINTMENTS. 
have been made at the Admiralty:—Staff engineer: John 

Michell, to the Pembroke, additional. Fleet engineers: William 
| H. Riley, to the Pembroke, additional, as engineer overseer at th 
| works of the Fairfield Shipbuilding and Engineering Company 
and John F. Ryder, to the Repulse. Chief engineers: Edwin W. 
Cudlip, to the Bruizer ; George Pascoe, to the Hebe ; Charles A 
Harding, to the Pembroke, additional, for duty in the Vernon : 
George A. Haggarty, to the Arrogant ; and George R. Taylor, to 
the Cambrian. Engineers: Albert E. Travis, to the Diadem : 
Thomas Shattock, to the Blenheim ; George P. Webster, to the 
Fervent ; Charles B. Lecky, to the Gleaner ; Charles E. Eldred, to 
the Antelope; Fra“ Thomsett, to the Racoon ; and Edwin I, 
Kestell, to the Arro, .. Assistant engineers: George H. Elgar. 
temporary, to the Diadem ; Alfred Evans, to the Speedy ; Perc) 
Stocker, to the Racoon ; and Hugh H. Ricketts and Henry G. 

tadford, temporary, to the Arrogant. Probationary assistant 
engineer: Arthur Gavey, to the Charybdis, 

THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS. 
The president, Mr. J, Cox, of the Birmingham Association of 
Mechanical Engineers, delivered his inaugural address to a largely 
attended meeting of members at the Grand Hotel, Colmore-row, on 
Saturday evening. He remarked that in the past year forty 
additional members had been enrolled, bringing the total member- 
ship to 213. From the balance-sheet presented that evening, they 
would observe that the association had a credit balance of 
| £207 10s. 114d., another item proving their continued prosperity. 

He briefly referred to the engineering dispute, and said they would 

be heartily glad when it terminated. They further hoped that the 
| day was not far distant when, with the mutual consent of «i! 
classes, trade disputes would be settled by the appointment of an 
| independent Board of Arbitration, or Conciliation, or under any 
other name, so long as it would be possible to prevent these in 
dustrial wars, the effect of which would probably be felt for many 
years to come, They were thankful that so far the kindly relation 


The following appointment 





| existing between the engineering employers and their workpeople 


| in this city and district had been maintained. He called attention 
to the importance of the Employers’ Liability Amendment Ac. 
which came into operation next July, and which not only affected 
the employer as to his pecuniary responsibility for any accident 
that might occur to the workman, but the employers’ agent. 
manager, foreman, or other representative also became morally. 
if not legally, responsible for such accidents. It would be nece- 
sary for all of them who were in responsible positions to see that 
only efficient and skilled workmen were engaged upon those dutie- 
in their manufactories and workshops, and upon their publi 
works, where great care and judgment was required, both in the 
manipulation and handling of heavy machinery, and in the selection 
and use of proper tools, machines, and appliances placed in their 
hands for that purpose. Mr. Cox next referred to the great pro- 
gress which had taken place of late years in practical science and 
art, and said he was told their electrical engineers were convinced 
that there would yet be discovered some simple and less wasteful 
method than that of burning coal under a boiler to make steam, and 
then passing it through cylinders to obtain the power to be derived 
from its pressure, and again transmitted to the dynamo for sending 
the current through the wires. For these developments they 
waited, and looked forward to, without alarm for the safety and 
continued prosperity of their engineering industries, and for th 
benefit of the nation at large. The usual vote of thanks terminated 
| the proceedings. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. | 


USTRIA.—GEROLD anp Co., Vienna. , : | 
CHINA. KELLY AND WALSH, Lrp., Shanghai and Hong Kong. 
PRANCE.— BoyveEAU and CHEVILLET, Rue de la Banque, Paris. 
GERMAN Y.—ASHER ann Co., 4, Unter den Linden, Berlin, 

A. TWEITMEYER, Leipzic. 


A 


NDIA. 
' stalls, Bombay. 


ITALY.— LOESCHER AND Co., 307, Covao, Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY anp Wa1sH, Lrp., Yokohaua, 
vi y%. P. MARUYA AND Co., 14, Wihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C, RickER, 14, Nevsky Prospect, St. Petersburg. 
<5 AFRICA.—GoRDON AND Goren, Long-strect, Capetown, 
~ R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Elizabeth, & Johannesburg. 
AUSTRALIA.—GorDON AND Goren, Queen-atrect, Melbourne ; George- 
street, Sydney; Queen-atreet, Brisbane, 
R. A. THompson anp Co., 180, Pitt-atreet, Sydney; 362, 
Little Collins-atreet, Melbourne ; King William. 
street, Adelaide; Edward-atreet, Brisbane. 
TURNER AND HENDERSON, Hu nf-strcet, Sydney. 
NEW ZEALAND.—Upton anp Co., Auckland, 
Crate, J. W., Napier. 
CANADA.—~MonTREAL News Co., 486 and 388, St. James-atveet, Montreal. 
Toronto News Co., 42, Yoage-street, Toronto, 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co.,, 83 & 85, 
Ducane-styreet, New York. 
SusscriptioN News Co., Chicago. 
@TRAITS SETTLEMENTS.—Ketty anp WALsH, Lrp., Singapore. 
CEYLON.—W1IJAYARTNA AND Co., Colombo, 
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SUBSCRIPTIONS, 


Tar ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :-- 

Half-yearly (including double number) 
Yearly (including two double numbers) .. 





6d. 
Od. 


£0 14s. 

£1 9s, 

If credit oceur, an extra charge of two shillings and sixpence per annum 
will be made. THe ENGINEER is registered for transmission abroad. 


A complete set of Tuk ENG1nkrER can be had on application. 


In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- | 
scriptions will, until further notice, be received at the rates given | 
below. Foreign Subscribers paying in advance at these rates will 
receive THE ENGINEER weekly and post free. Subscriptions sent by | 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 


Tus Paper Copres— 
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ADVERTISEMENTS. 
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shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by | 

Post-office Order in payment. Alternate advertisements will be 
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teed in any such case. All except weekly advertisements are taken 
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Advertisements cannot be inserted unless delivered before 
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edition, ALTERATIONS to standing advertisements should | 
arrive not later than Three o’clock on Wednesday afternoon | 
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With this week's number is issued as a Supple ment a Two-page 
Kagraving of 1600-Lorse Triple-e rpansion Corliss Eugine. heey 
copy asx issued by the Publisher ineludes a copy of this Supple- | 
ment, and subacribers are requested to notify the fact should they } 
not veceive it, Price 6d. 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letlers of inquiry addressed to the public, and intended 
for insertion in this column, must in all eases be accompanied by a large 
envelope legibly directed by the writer to himsel/, and stamped, in order 
that answers received by us may be forwarded to their destination. Ne 
notice can be taken of communications which do not comply with these 
instructions, 

* All letters intended jor insertion in THE ENGINEER, 07 containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

,* We cannot undertake to vetura drawings ov manuscripts ; 
therefore, vequest correspondents to keep copies. 


REPLIES. 


J. Y. (Thame).—The price of ‘‘ Mile-a-minute Express Trains” is 6d. 

A. H. B. (Stockton-on-Tees).—Corrugated fire-boxes were used on the 
Austrian State Railways by the late John Haswell as far back as 1868, 
Portable engines have been fitted with such boxes for many years by 
Messrs. Richard Garrett and Sons, of Leiston, 

STRAIGHTEDGE.—We fail to see that your letter has advanced matters in 
any way. Indeed, we confess that we fail to understand it. It re- 
minds us to somo extent of certain definitions in an old-time school- 
book :—‘* Stones grow ; plants grow and live ; animals grow, live, and 
feel, 





we must, 


INQUIRIES. 
STONE WORKING MACHINERY. 

Sir,—I shall be obliged to any reader who will give me the address of 
makers of machinery for working marble and stone. 

Brussels, January 11th. H. B. 

WOODEN GEARING, 

Sir,—Can any reader kindly inform me where I can obtain small 
wooden cog wheels for model-making work? I shall be much obliged if 
any one can do this, 











Grimsby, January 11th. W. W. 
MEETINGS NEXT WEEK. 
Roya Metrroroiocicat Society. — Wednesday, January 19th, at 


7.45 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster. Paper, ‘‘ Weather Influences on Farm and Garden Crops,” 
by the President, Mr. E. Mawley, F.R.H.S. 

CLEVELAND InstiToTION OF ENGINEERS.—Monday, January 17th, at 
7.45 p.m., in the Friends’ School-room, Mill-lane, Stockton-on-Tees. 
Paper, ‘‘ Pumping Engines, with Descriptions of those used by the 
Stockton and Middlesbrough Corporations’ Water Board,” by Mr. R. J. 
Worth, Stockton-on-Tees. And discussion. 

Tue Institution or Civil. ENGINeERS.—Tuesday, January 18th, at 
8 p.m., Ordinary Meeting. Paper to be discussed, “‘The Machinery 
used in the Manufacture of Cordite,”’ by E. W. Anderson, Assoc. M. 
Inst. C.E.—Thursday, January 20th, at 2.30 p.m., ‘Students’ Visit to 


| the Central London Railway Works, Assemble at Notting Hill Gate 


Station. 


THE Junior ENGIneeRsS.—Friday, January 2ist, at 
Lecture, *‘ Laboratory Testing 
Machines, and the Latest Example,” by Prof. A. C. Elliott, M. Inst. C.E., 
Hon. M. Inst. J.E., of Cardiff.—Saturday, January 22nd, at 3 p.m. Visit 
to the Engineering Laboratory of the Central Technical College, South 
Kensington. Demonstrations by Prof. W. C. Unwin, F.R.S., Past- 
president Inst. J.E. 


THe IxstiteTe OF MINING AND METALLURGY, Lonpox.--Wednesday, 


INSTITUTION OF 


January 19th, at 8 p.m., in the Lecture Theatre of the Geological 
|} Museum, Jermyn-street, S.W. Papers, ‘“‘Notes on the Action of 
Cyanogen on Gold,” by Mr. James Park, M. Inst. M.¥ “ Mexican 





Methods of Mining,” by Mr. 8. B. Newall, M. Inst. M.M.; 
cessful Treatment of Tailings by the Direct Filling Process on the Wit- 
watersrand,” by Mr. F. Cardell Pengilly, Assoc. Inst. M.M. 

or Great Britarn.—Friday, January 21st, at 
9pm. Discourse on ‘ Buds and Stipules,” by the Right Hon. Sir John 
Lubbock, Bart., M.P., D.C.L., LL.D., F.R.S., M.R.I.—Afternoon Lec- 
tures at 3 p.m.: Tuesday, January 18th, ‘‘ The Simplest Living Things,” 
by Prof. E. Ray Lankester, M.A., LL.D., F.R.S.; Thursday, January 20th, 
‘The Halogen Group of Elements,” by Prof. Dewar, M.A., LL.D., hs 
M.R.L; Saturday, January 22nd, “Cyprus,” by Prof. Patrick Geddes, 
F.R.S.E. 

Socrery or Arrs.—Tuesday, January 18th, at 4.30 p.m. Foreign and 
Colonial Section : Paper, ‘‘ My Recent Journey from the Nile to Souakim,” 
by Frederic Villiers._-Wednesday, January 19th, at 8 p.m., Ordinary 
Meeting. Paper, ‘*The Projection of Luminous Objects in Space,” by 
Eric Stuart Bruce, M.A.—Thursday, January 20th, at 4.30 p.m. Indian 


Roya INstirvrion 





| Section : Paper, ‘* Recreations of an Indian Official,” by the Right Hon. 


Sir Mountstuart Elphinstone Grant Duff, G.C.S.L, C.LE., F.R.S. This 
Meeting will be held in the East Conference Hall of the Imperial Insti- 


| tute, South Kensington. 








DEATHS. 
On the 10th inst., at 3, Duchess-street, Portland-place, W., Sir 
CuarRLes Hutton Grecory, K.C.M.G., Past-president of the Institution 
of Civil Engineers, aged 80. 


On the 9th inst., after a long illness, Ropert Wiison, F.R.S.E., 
M. Inst. C.E., 20, Hanover-square, W., eldest son of the late Robert 


Wilson, F.R.S.E., F.R.S.8.A., Ellesmere House, Patricroft, aged 46. 
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CHEAP ELECTRICITY. 


Ir Mr. J. S. Raworth’s presidential address to the 


| Northern Society of Electrical Engineers, delivered on the 


10th inst., lacks scientific validity, it must be admitted 
that it is very amusing. If it is not really instructive it 
is none the less cheering. Mr. Raworth drew for his 
hearers a picture of the golden—or shall we say copper 
—age, when electricity can do everything and everything 
will be done by electricity. 
dreams and the immediate future, even ham and eggs 
will be supplied by telephone. ‘The subscriber would 
put the fork in his mouth, and having attached the wire 
and touched the button, the young lady at the other end 
would connect him to the ham and eggs battery, and in 
ten minutes he would be anew man.” Shall we be deemed 
conservative if we say that we prefer the old method 
of breakfasting, and are even doubtful of the merits of 
the passage we have quoted as a seemly jest? But this 
passage is not isolated, and we rise from the perusal of 
Mr. Raworth’s address uncertain whether he spoke 
seriously throughout or made quiet fun of his audience 
now and then. 

Mr. Raworth supplied no definite facts or figures. 
They were out of place, no doubt, in an address such as 
his. He explained that but one thing is necessary to 
what we may term an electrical revolution, namely, Faith. 
“The one thing we want isfaith. It is quite as important 
in mechanics as in religion; for as by faith the walls of 
Jericho fell down, so will the walls of prejudice and 
incredulity, which at present bar your path to the 
promised land of fame and fortune, collapse at the first 
brush with the dynamics of faith.” Something more 


No | 


‘On the Suc- | 





In the electrical city of his | 


| was needed to bring down Jericho’s walls than faith. 
| There was a great blowing of trumpets. Faith may be 
lacking among electrical engineers, but it is certain that 
the trumpets are not wanting, nor the men to blow them 
|—each his own. We are not quite clear, however, as to 
| what part faith is to play in bringing about the electrical 
millennium. Possibly the explanation is to be found in the 
statement that ‘ the time for hesitation and halfheartedness 
is past, money is plentiful, and the investor has full con- 
fidence in ‘ Electrics.’” If he has, then it is needless to 
exhort him further to have faith. Yet, indeed, a faith that 
could move mountains is indispensable in the man who 
shuts his eyes to the history of electric undertakings in 
| this country, and possesses full confidence in the future. 
| We find, as we proceed, that Mr. Raworth would not have 
his hearers think that it is from the electric light alone 
that money is now made. Electricity is practically to do 
| everything, as we have said; and the marvel is that its 
work is to be done much more cheaply than any other 
work has ever been done before. When we have got thus 
far we are on comparatively solid ground. While it is 
impossible to estimate the cost of transmitting ham and 
eggs by telephone, it is comparatively easy to arrive at 
some pecuniary conclusion concerning the cost of 
electricity as a lighting agent, a motive power, and so on. 
Mr. Raworth told his audience that some ten years ago 
he was responsible for the electric lighting of the town of 
Temesvar,in Hungary. The electric light was found there 
to be cheaper than gas. The gasworks were shut up, and 
electricity holds the field, or rather the city. It is im- 
possible to draw a moral directly from this statement 
because we do not know what the gas cost. But 
we are told further on that the true reason why we 
have gone so slowly “is the low price of gas in this 
country, whereas on the Continent gas is usually so high 
in price that the investor did not feel any hesitation in 
backing the electric light to beat it.’ From the elec- 
trician’s point of view this is no doubt deplorable. 

Mr. Raworth holds that there is now impending over 
the electricians a demand for electric light and power 
machinery which they will be quite unable to supply. 
This means, of course, that enormous sums of money are 
about to be invested in electrical enterprises. Power 
plant is to be put down in the colliery districts, and 
current is to be sent thence all over the country. Mr. 
Raworth’s impression is, that when the profitable nature 
of the investment comes to be understood, there will be no 
difficulty in raising a million to put down a pioneer plant 
| of 50,000-horse power, with an earning capacity of close 
| on £200,000 per annum. Here at last we have a few 
| figures. We see that an electrical horse-power is to be 

had by the consumer for £4 per annum, delivered where 
|is not stated, but inasmuch as the British Isles are not 
| very large, it is likely that the distance will not be great. 
The whole receipts, of course, will not be profit. Let us see 
| how much of it must be spent. Coal cannot be delivered 
| into the furnaces of the boilers at less than 5s. a ton on 
the most optimistic calculation. To judge by the cost 
of locomotive coal, it will be considerably more. It would 
not be safe to assume that an electrical horse-power can 
| be had for much less than 3 lb. of coal per hour; at all 
| events, we have no experience of a less consumption. A 
ton of coal would give us, say, 750-horse power hours. 
Taking the day at 20 hours, and the number of working days 
in a year at 365, we have 7300 hours. Thus we arrive at 
an annual consumption of 9°73 tons of coal per horse- 
power. Allowing for a little waste inseparable from its 
| use, as, for example, in lighting up, we do not think we 
| shall be far wrong if we say that 10 tons of coal must. be 
| bought every year for every electrical horse-power sold. 
This represents £2 10s. for coalalone. At the price paid in 
recent locomotive contracts it stands for £4. When we bear 
;} in mind all the other sources of outlay, we fail to see that a 
return of £200,000 on a million invested would leave a 
margin of, say, £40,000, to pay 4 per cent. to the share- 
holders. 

For ourselves, we have not the smallest doubt that 
| electricity will by degrees become more and more largely 
/used. We venture to doubt, however, that there will be 
| any enormous rush for machinery this year, and we are 
happy to say that, outside Mr. Raworth’s address, there 
is no evidence that the public are going to invest in 
electrical shares in headlong haste to repent later on at 
leisure. There is too much good sense extant. Of course, 
| it is possible that Mr. Raworth has exclusive sources of 
information which justify the sanguine expectations that 
he has formed. We quite agree with him when he says, 
‘“* The whole question of external supply of power turns 
on this question of economics. Your manufacturer will 
not care two straws for your electrical development, or 
for the annihilation of the smoke-cloud which he inter- 
poses between the sun—the source of all our joys—and 
the dismal streets of Manchester; but his eyes will 
gleam with rapture if you can prove that you can save 











| him a thousand a year. 
| In dealing with the question of economy the electrician 

has placed himself in a somewhat curious position. It 
jis known very well that as matters stand electricity is 
costly. It is only under very peculiar circumstances, 
with which the general public have little to do, that it can 
be obtained for less than 5d. per unit; a higher price is 
the rule. Mr. Raworth’s anticipations are based on a 
rate very much less than this. We have heard similar 
; arguments before. They all come to the same thing in 
the long run. Electricity can, we are told, be generated 
much more cheaply than it is at present produced. Now 
the electricians never cease to tell us that their dynamos 
have an efficiency already of over 90 per cent., some- 
times we hear of 98 per cent. How is further economy to 
be effected when such machines are in use? As to engines 
we know exactly what can be saved by them, and itis very 
small. Asa matter of fact, electricity can be generated 
confining ourselves to the engine and dynamo alone, 
at about 14d. per unit. But there are a dozen charges to be 
added on, which much enhance its cost. How are these to 
| be got rid of? Mr. Raworth placed before his hearers a 
' very pretty picture indeed of what cities are to be in future ; 
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not be quite sosatisfactory perhapsas he wished his hearers 
to think. 
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but even ifall that he spoke of were possible, the result would | a depth double that of the deepest pit yet sunk. But 


whether the Welsh steam coal measures will endure for 


We may, however, put his fancies and fore- | 400 years or 4000 years is more of an academic question 


casts on one side, and confine our attention to facts. | than the point both Professor Galloway and Mr. Forster 


They are very few and simple. The use of electricity is 
spreading daily. There is more and better lighting being 
done, and electricity will in time clear our tunnels of foul 
air, and will do something to cleanse the atmosphere of 
our manufacturing towns. In all this we believe. Our 
faith gives way when we are told that all these and many 
other blessings will be had for a small price. How this 
is to be brought about neither Mr. Raworth nor any one 
else has been able to explain in a way that carries con- 
viction. Electricity is an admirable servant, and is 
popular accordingly ; but like most other good servants 
it is very expensive. For about twenty years we have 
been told that its cost is to be reduced next year. The 
reduction has not come yet ; and the worst of the matter 
is that all the large preducing companies, who ought to 
know—and who are for the most part keenly competitive 
—tell us that they see no prospect of being able to reduce 
the price. Mr. Raworth will do well to supplement his 
paper by demonstrating that the existing price of electri- 
city, say, in the metropolis, is much too high, and we 
venture to suggest that for this purpose he should select 
the Wandsworth electricity station as an example. We 
gather that it has been proved there that load does not 
affect economical steam consumption—a fact which in 
itself ought to represent a substantial saving in the cost 
of production. If it does not, where, indeed, does the 
benefit come in ? 


THE FATE OF THE WELSH SLIDING SCALE, 


BeroreE the end of the month the South Wales coal- 
owners and their workmen ought to be in conference to 
determine the future of the Sliding Scale Agreement, 
which has kept the erstwhile troubled district in peace 
for close on twenty years. Except for the miners’ meetings 
at the beginning of the week, there is no obvious sign that 
the grave issue is being seriously considered on either side, 
and the purport of the colliers’ conferences was mainly to 
devise measures for their better organisation, and for 


strengthening their funds, in the event of a collision in | more expeditious machinery. 
On | perfect of colliery equipments, and all the labour-saving 


March next between the forces of capital and labour. 





Brown emphasise in their contributions to the local Press 


|—the point, namely, that there is a great waste in 


winning the coal by the current methods; and that in 
every coalfield, and in that of Glamorganshire particularly, 


| the cost of production is unnecessarily high—higher 


than it ought to be, much higher than the amount per 
ton involved in coal-raising in Pennsylvania or Ohio, or 
places further afield in the United States. 

It is not to be denied that Pennsylvanian and 
Ohio coalowners can bring their commodity to the pit 
bank at a lower cost per ton than it can possibly be hewn 
and raised in a steam coal colliery in South Wales. For 
one thing, the mines are not so deep as ours ; for another 
thing the miners work with greater constancy, regardless 
of a monthly holiday like ‘“ Mabon’s Day,” with its 
resultant disturbances of work for one or more days 
afterwards. The American parallel appears to have been 
cited, by the gentlemen engaged in the South Wales 
controversy, rather in an admonitory than a mina- 
tory manner. Professor Galloway, the less optimistic of 
the two authorities we have quoted, does not credit the 
story that the United States can compete with Great 
Britain in the supply of coal, except in contiguous 
markets, and still less that America can supply the 
smokeless steam coal at an equal, or at any, price to the 
customers all over the world who want steam coal and 
none other. The one proposition on which Professor 
Galloway and Mr. Forster Brown are agreed—and we have 
the best reason to believe that Sir William Lewis is 
thoroughly in accord with their views—is that, irrespec- 
tive of the question whether we are unduly exhausting 
our coal resources, we are at present developing them in 
a very extravagant manner. It was remarked in THE 
ENGINEER the other day that in a large number of the 
older collieries there was an obsolete or decrepit plant. 
Information which has subsequently reached us confirms 
the opinion that the Welsh collieries which do not pay 
are crippled in their operations for want of modern and 
But if there be the most 


the employers’ side there is no evidence of organised | appliances yet invented, can you make the workman, 
action; but it would be absurd to infer that they are in- | especially the Welsh workman, bend his back to the task 


different or supine. 


On their part they have already a | of redoubling his labour ? 


That is the question which is 


strong and wealthy defensive society in the Monmouth- | vexing the mind of the Welsh coalowners and many 


shire and South Wales Coalowners’ Association, well able 
to hold its own against any rash action originating in the 
recklessness of the disintegrated groups into which the 
Welsh colliers are at present divided. 
that the coalowners, with few exceptions, form a united 
body, and that the men are all at sixes and sevens, and 
notoriously weak in the matter of financial resources, is 
of good augury for the assumption that there will be no 
strike, nor a consequent ‘lock-out.’’ The confidence of 
the coalowners that there will be no disturbance of trade 
in March is well warranted by a multitude of cireum- 
stances, not the least significant being the straightforward 
statement of ‘“ Mabon,” that his constituents and 
colleagues behaved with censurable haste and heedless- 
ness in giving notice to denounce the Sliding Scale 
Agreement. The condition of things has changed very 
materially since the South Wales colliers came to what 
‘** Mabon ”’ called their precipitate decision three months 
ago. It seems more likely that if there is to be a change 
in the basis of the Sliding Scale it will be dictated by the 
Coalowners’ Association, and not created at the behest of 
the miners. It is not to be presumed that the wage 
standard of 1879 will be departed from; but among a 
large number of colliery proprietors—coal companies as 
well as individual owners—there is an unmistakeable and 
growing tendency to insist that in any renewal of the old 
agreement it shall be made less elastic ; that it shall not 
be subject to capricious interruptions every six months, 
whenever a handful of a majority captures a vote to say 
that the Sliding Scale is inequitable in its operation; that 


the new adjustment, while adhering to the wage rate of | 


1879 as a stable basis, shall be of a more binding charac- | 
ter on all persons subscribing to it, with at least an 
extension of the present two-monthly method of audit, 
say, a four-month period, or three times a year, which 
would seem to be fairer for the men, and unquestionably 
more convenient for the forecasts of the shippers, upon 
whom, in truth, the prosperity of the steam coal industry 
mainly depends. 

But if the coalowners collectively are making no sign, 
and the colliers are doing no more than making incipient 
preparations for a possible fray, there is no lack of counsel 
addressed to both parties from sources more or less sympa- 


thetic and altogether interested in the welfare of the | 


staple industry of South Wales. Mr. David Thomas, M.P., 
who poses as a miners’ member when it suits him, recom- 


| 
| 


The mere fact | 





mends the colliers to demand a restriction of the output, | 


or the appointment of a minimum selling price per ton, 
as a condition precedent of a revision or renewal of the 
Agreement which governs the wage rate of the workmen 
at the present date. Call it fatuity, or call it spite, the 
member for Merthyr has chosen to run counter to ex- 
perienced miners’ leaders like ‘“‘ Mabon,” and further 
complicates a complicated situation by suggesting to the 
colliers that they haveit in their power to control coal prices 
by an arbitrary interference with the law of demand and 
supply. There are other counsellors, not quite so unwise, 
and yeta little lacking in ordinary sagacity, who declare to 
the world that the steam coal resources of South Wales are 
of acaleulable extent and of a terminable quantity ; where- 


| boiler to permit all the heat to be taken up. 





fore, so runs the argument, they are being exhaustively and 
wastefully drawn upon by the increasing colliery develop- | 
ments of to-day. 
find Professor Galloway or Mr. Forster Brown among | 
the alarmists on this score. Mr. Forster Brown used to | 


thousands of investors in colliery companies. It is one 
of the questions that is bound to confront the coalowners 
and colliers in any attempt to settle the Sliding Scale 
Agreement on altered terms. The initial cost of produc- 
tion is really of more moment than all the discordant 
theories about restricting the output, or Mr. David 
Thomas’s pet hobby of ‘the Limitation of the Vend.” 
The colliers, as well as some of their masters, need to have 
the lesson drilled or bored into them, and there could not 
be a better opportunity for a little scholastic work of this 
kind than in the course of the negotiations between 
masters and men, which must be pending—though, as 
we said at the outset, of any negotiation there is as yet 
no sign. 


WASTE HEAT AT SEA, 


Any boiler is worked to the best advantage when the 
coldest portion of it is exposed to the coldest portion of 
the waste products of combustion. Rankine was, 
perhaps, the first to present this proposition, but Lord 
Dundonald was probably the first to put it in practice, 
and by special arrangements he is said to have succeeded 
in evaporating 13 lb. of water per pound of coal burned 
in the boiler of H.M.S. Janus. In our last impression 
we stated that the five-cylinder engines of the Inchmona 
use but 1°15 lb. of coal per horse per hour. If the boilers 
convert 10 lb. of water into steam per pound of coal, this 
means that the engines get along with only 11°5 lb. of 
steam per horse per hour. If the boilers of the Inchmona 
were as economical as that of the Janus, then the con- 
sumption of fuel would be less than ‘9 lb. per horse per 
hour. In all steamships a great deal of heat goes away 
up the chimney, in comparatively few ships is any 
attempt made to utilise it. 
to ‘do something,” they very commonly reply either that 
the saving to be effected is not worth the cost incurred in 
getting it, or that, in point of fact, any apparatus would 
interfere with the draught, or would be dangerous, and, 
finally, that if a boiler is properly proportioned and pro- 
perly worked, no more heat goes up the chimney than is 
necessary. A somewhat extended experience with 
marine boilers leads us to state that the great majority 
of them are not so designed or worked that no heat is 
wasted. Red-hot uptakes are not as rare as they ought 
to be; and we see the paint burned off even the outside 
casing of chimneys now and then. The tubes are too 
large in diameter, and too short in the ordinary Scotch 
Even 
the moderate use of fans in the base of a funnel is 
attended with the difficulty that the blades are apt to 
become overheated and warped, and it has been found 
advisable before now to make the fan shaft hollow, and 
pass a stream of water through it. It is, however, waste 
of time to insist on a condition which is patent to every 
engineer with any sea experience. 

There are three well-known schemes for utilising waste 
heat, and we are about to suggest a fourth. The first is 
to heat the feed-water; the second is to superheat the 
steam; the third to raise the temperature of the air 
wanted for combustion. Examples of the latter plan are 
supplied by the Howden and the Eaves and Ellis 


systems. Superheating promises fine results, which have | 
One would scarcely have expected to | been partially realised in practice ; but there are difficulties. 


The principal one is the rapid destruction of the super- 
heater. As this need not be an expensive appurtenance, 


believe, and probably is still of the belief, that it is | the cost entailed by its destruction is a secondary matter. 
possible, with the improved machinery at command | The danger, however, incurred by the failure of a tube 


When shipowners are advised | 
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thought of patenting and putting on the market a super 

heater which will be as self-contained and marketable vee 
article as an evaporator or a feed pump. It must be go 
contrived that it can be placed, say, in the root of the 
chimney, and coupled up to the boiler on the one hang 

and the main steam pipe on the other. It is not by any 
means essential that all the steam should pass through 
it. Wetherhed, it will be remembered, was very success. 
ful, and he only mixed about 10 per cent. of very hot 
steam with the main supply. In order to avoid risk a 
self-closing valve of the kind now pretty well known 
may be fitted, to prevent any dangerous rush of steam 
should a tube burst. In this way, we think, superheating 
has a far greater chance of success than in any other. 
Shipowners are naturally somewhat reluctant to make 
superheater an integral part of a large marine boiler, 

Various schemes have been proposed and tried foy 
heating feed-water at the root of the funnel, or in the 
uptake ; some of these have been successful. The most 
radical departure from existing practice in this direction 
is being made by Mr. Thompson, of Dundee, who hag 
fitted a Green’s economiser, with its tubes and scrapers 
over the boilers. This, of course, involves weight, com. 
plication, and cost ; but the saving effected is probably a 
sufficient return. So considerable an authority as My, 
Mudd holds that if space on board ship were of small 
account, it is not improbable that all the three methods 
we have named could be utilised at once. The waste 
| gases being hotter than the boiler steam, could be first 
| used to superheat it; then they might be employed to 
| heat the feed-water, and they would still after that be hot 
| enough to raise the temperature of the air on its way to 
the furnace. Of course in this case fans would be neces. 
sary to assist the draught. In small ships this plan could 
not be carried out, but in such huge craft as the Oceanic 
almost anything is possible. 

We have said that we are about to propose a fourth 

scheme; it was, we may add, suggested several years 
ago in our pages, but only for land engines. It is, how- 
ever, quite applicable to marine engines. Itis to circulate 
hot water instead of steam in the jackets of the cylinders, 
The practical details do not present any difficulty of 
design. Coils of suitable copper piping could be fitted 
in the chimney root, and led thence to the cylinder 
jackets. The temperature of the water might be maintained 
not many degrees below that of the waste gas, if desired, and 
| circulation would probably be kept up automatically; 
if not, a very simple pumping arrangement could do 
what was wanted. The direct advantage would be that 
all that jacketing can now effect, and probably something 
more, could be had, while the loss represented by the con- 
densation in the jackets, amounting to 2} lb. to 3 lb. per 
horse-power per hour, in really efficient jackets, could be 
saved, as all the heat would be got out of the waste 
gases. If the surface available for heating the water was 
not sufficient to keep up the temperature in all the 
jackets, then only one or two cylinders might be water 
jacketted, leaving but two or one to be jacketted with 
steam. 

If any of our readers who have practical acquaintance 
with the Scotch boiler will take the trouble to work this 
suggestion out even roughly, he will see how little diffi- 
culty there is in carrying it into practice. The whole 
apparatus would be extremely simple, and as it would 
have no direct communication with the main boiler, the 
bursting of a pipe, which would probably occur, if at all, 
in the uptake, would do very little harm, and would not 
risk life. It is likely that the water would, for well- 
known reasons, prove a better heating agent than steam. 
If it was feared that danger might result from the use of 
water under a high pressure at a high temperature, it 
would be easy to substitute an oil with a high ebullition 
point, and then there need be little or no pressure in the 
jackets. 





MR. PICKARD ON THE WAR PATH—AND AFTER. 


Tue annual conference of the Miners’ Federation of 
Great Britain, which closed its sittings at Bristol last 
Friday night, found Mr. Benjamin Pickard once more 
in the mood militant. We learn at once that the mem- 
ber for the Normanton Division is troubled about many 
things, and in his capacity as president he informed his 
| colleagues at the Grand Hotel of a few of them. One of 
the things which distresses the presidential soul is the 
fear that Colonel Dyer and other wicked people of the 
Masters’ Federation may import from the States what is 
known as the “ Pinkerton System.’’ There has been a 
proposal to picket the pickets, and somebody has pointed 
to Pinkerton’s detective police as affording a suggestion 
for solving the problem of how most effectively to pro- 
tect free labour in its freedom. But Mr. Pickard will have 
none of it. ‘‘ The people of thiscountry,” he says, “ will not 
stand it.’ They will not stand it, he thinks, because 
“So long as they kept on right and proper lines, and 
agitated fairly and earnestly, and within the present law, 
no man should seek to make them afraid of doing their 
| duty.”’ Ay, there’s the rub, ‘On right and proper lines,” 
but does Mr. Pickard consider the engineers are keeping 
‘on right and proper lines’? when men arriving in a 
town are met at the station by people whose business it 
is to see that they shall not get near a place of work, 
have a reception so rough that they need to seek shelter 
in the station-master’s office, are molested in the public 
street, and once they get inside the premises they want 
| work at, have to be fed and housed in what are ironically 
called ‘‘the masters’ hotels,” and remain practically 





| 
| 


prisoners there because they dare not leave them? Why 
should not these men have right of free labour? Mr. 
Pickard is sorely exercised over another matter. The 


eminent lady novelist, Mrs. Humphry Ward, opened a 
| bazaar in a Derbyshire district the other day. T'ind- 
| ing herself in a coal country, she ventured to say some- 
thing about colliers and their calling. That is a grievous 
offence in Mr. Pickard’s eyes. Then he has further heard 
that the man who wrote “ The Christian””—Mr. Hall 





—winding machinery and ventilating processes—to work | in these days of high-pressure steam is -not inconsider- | Caine, to wit—has committed the unspeakable crime of 
and handle the lower seams in the South Wales basin to | able. 


As a matter of fact, however, no one has as yet 





making £20,000 out of his “ venture.”” And he, too, had 
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em ! 
the audacity to criticise the miner. But retribution has | 
awiftly followed both for their iniquity. Nemesis, in the 
form of Mr. Benjamin Pickard, treads hard upon their 
heels. “If these fellows "—the fellows” being Mrs. 
Humphry Ward and Mr. Hall Caine—“ went out of their | 
way to criticise the miners, and tell them what they 
should do, he ”’— Mr. Pickard, M.P. —“was not going to 
leave them alone, but meant to criticise them.” And 
mark with what dainty grace and ineffable sweetness he 
does it! ‘* These people were anti-trade unionist, anti- | 
humanitarian They did not care who went to the devil 
so long as they stopped at the top of the sea.” Having 
thus disposed of ** these fellows,” and crunched up the 
« ynillionaire critics” in passing, Mr. Pickard takes still 
loftier flight, and declares, first, that trades unionism can 
never be ‘knocked out;” and second, that ‘if the | 
occasion arose '’—the ‘ knocking out,” it is to be sup- 
posed, is meant here—‘‘and they had to die, they 
would all die in a heap.” Again, ‘If the workers had 
to go to the workhouses, and the owners to the peni- 
tentiaries, then, he said, let it be done gloriously.”’ Once 
more, * It was murder to kill one man, but the bishops 
taught them it was glorious to kill numbers of men.” 
After such a display of a presidential pyrotechnics, in 
would be unkind to inquire ‘“* What bishops?” Our 
Benjamin from Barnsley has a soul above petty details, 
and would scorn to answer. But let not the country be 
overwhelmed. There is always a crumb of comfort when 
Mr. Pickard plays the scold. He is a man with a plan. 
When he wants to let the miners know they are to have 
no advance just at present, he, like the poet, ‘‘in a fine 
frenzy rolling,” goes for ‘ millionaires,” ‘ bishops,” 
« these fellows,”’ and all others who may be represented 
to his following as the enemies of their order; the more 
warlike his words, the greater certainty of peace in the 
coalfield. It is not surprising, therefore, to find Mr. 
Pickard explaining at the end that the duty of the 
miners is to stand by the union—-which being inter- 
preted, ineans that they are to pay their ‘natty 
money” regularly, and keep the war chest comfortably 
plenished, and that they must not do anything in the 
way of agitating for more wages just at present. 
But ‘the time will come,” and if they “ put on their 
armour’ they would be ready for it. Thus we are not 
to have a miners’ strike this spring. One strike at a 
time is enough for any miners’ leader, even if he is Presi- 
dent of the entire Federation; and thus in the early sea- 
son of the year upon which we have entered we are not 
likely to be troubled with any of those terrible evils of 
which such dreadful portent is given; but, among other 
blessings, shall be spared the painful spectacle of Mr. 
Pickard and all his host ‘“‘dying in a heap.” Indeed, 
Mr. Pickard has been considerate enough to supply, with 
commendable promptitude, what we may term as his 
own assurance on that score. On the evening of the 
very day he got back to Barnsley—last Saturday—he 
attended an interesting gathering at Worsborough Dale, 
where a handsome presentation was made to Mr. Long- 
botham, the manager of the Barrow Collieries. Mr. 
Pickard was called upon to speak, and in his opening 
sentence he said, ‘the had just been taken ‘ at 
shorts,’ but,” he significantly added, ‘ not much 
more so than he was last Tuesday at the annual 
conference of the Miners’ Federation of Great Britain, 
because five minutes before he delivered that speech, 
which had been so much criticised, he had just to make | 
it.” Ah! The world breathes again! Though Mr. 
Pickard, going by the published reports, made no further | 
explanation, we may take it that at Bristol he spoke | 
without premeditation, for he could not possibly have | 
formulated, even to himself, all the fearsome things with 
which he filled his speech, in—five minutes. ‘ Raw- 
haste, half-sister to delay,” as the late Poet Laureate | 
phrased it, was thus responsible for the terror which set | 
the teeth on edge on a Tuesday, and in the calmer | 
moments which followed Mr. Pickard was good enough to | 
tell the world that it was so—* because five minutes before | 
he delivered the speech he had just to make it.” And | 
thus Mr. Pickard, instead of joining his brethren in the 
self-suggested pile—the “dying in a heap’’—will be 
spared *‘ to live to fight another day "—in a column and 
a-half presidential address as per usual. 
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AN EIGHT HOURS DAY. 


Stir FrepertcK Torre Mapptn has recently been 
making pronouncement on the eight hours question. Reply- 
ing to a vote of thanks at the opening of a bazaar at Hoyland 
Nether, which is in his division of Hallamshire, Sir Frederick 
stated that he had never had any doubt as to the desirability 
of an eight hours day for miners. There, however, he drew 
the line. He had not merely doubt, but considerable doubt, | 
in regard to a day's labour being réstricted to eight hours in | 
other trades, his reasons being because of the industrial difti- 
culties which had to be faced, and of the severe competition 
Which was in store for this country in the future. He asked 
his hearers to consider what would happen if a day of eight 
hours became compulsory all over thekingdom. ‘If we,” he 
said, “tied ourselves by limiting the hours of one trade, other | 
trades would follow, and how could we compete with our | 
opponents who work ten hours and who get paid less wages?” | 
Sir Frederick, of course, is quite aware that the coalowners | 
regard the limitation of work to eight hours in mines as affect- | 
ing their industry as gravely as an eight hours day affects any 
other. It is calculated that in the South Yorkshire district 
such restriction of work underground would mean practically | 
an Increase of 2d. to 3d. per ton in the price of coal. This at | 
first sight does not look an abnormal advance, but the coal | 
trade has been so depressed for several years that 2d. or 3d. a 
ton represents in many instances the entire profit obtained in | 
working. In fact, without the proposed limitation of output, , 
there are very few collieries under existing conditions which 
make a profit unless they have the means of bringing an 
enormous weight to bank every day. A large number of the 
small collieries have already gone to the wall; others are 
being worked without any profit, and some at a positive loss, | 
in the hope that a favourable turn may take place in the coal 
trade and let the owners make a gain on their properties. | 
Whatever may be said about Sir Frederick’s opinion in regard | 








to the mining industry, there is no doubt of its absolute 
soundness in respect of other industries. There is no shrewder 
man of business in Yorkshire or its vicinity than Sir Frederick, 
and he has the rare virtue of exhibiting the courage of his 
convictions when necessary. The working men have no 
better friend than the member for Hallamshire, and when he 


| told them, as he did the other day, some plain truths about | 
| the engineers’ strike, his words had more weight than any 


others addressed to them in that district. There is conse- 
quently more reason to entertain the hope that what he has 
been saying to the people of Hoyland Nether, and through | 
them to the people of Hallamshire—which includes all Shef- 
field and the region round about—may have due influence in 


| modifying the counsels of the over-sanguine and the extreme | 
| in the industrial world. 


LOCOMOTIVE FUEL. 
THouGH the advance in the price of locomotive coal has | 
not been rapid of late, it has been continuous, and it must 
affect considerably the cost of working on the great railways. | 
If we take the example of the North-Eastern Railway we | 
shall find that for the coal that it used for locomotive power 
purposes in the year 1896 it paid 7s. 6d. per ton at the 
collieries, or rather at their junction with its own lines. In 
a few instances a higher as well as a lower price was paid, 
but that given is about the medium. For the year 1897 
there was an advance in the medium price to 8s. per ton; 
aud now for the current year the rate to be fixed is 8s. 3d. 
per ton, with the few exceptional rates below that for certain 
kinds of coal. The advance is thus approximately 10 per 
cent., and that on a line which taps two great coalfields at 
least, and draws close to supplies from another. Its fuel 
consumption is put as about 300,000 tons, so that the increase 
of the cost is seen at once to be an important factor in that 
of the working expenses. It should be noted, in passing, that | 
the increase is in part due to that improved demand for fuel | 
which means so much to a mineral line, and to one that | 
serves a populous mineral district. On the Midland Railway, | 
to take another illustration, and to put it in another method, | 
the cost of coal was for the first half of 1897 not less than | 
£184,812—coal and coke, that is, for locomotive power. In 
the first half of the year 1896 the cost of that fuel had been | 
£170,012, so that there was an increase in the one year of 
£14,800 in the fuel bill for locomotive power, though there 
was an increase of some 800,000 miles in the train miles run 
partly to cause the increase. Still, the price of coal has 
advanced in the last eighteen months, and is apparently still 
advancing, so that there will be an increase in the coal | 
bills in the next two series of railway accounts—an increase, | 
that is, both actual and comparative. It is the result of a | 
better demand for fuel for many purposes, both at home and 
abroad; and as it is accompanied by an increase of the traffic 
and of the traftic receipts of the companies, it is not a matter 
for regret. It may be supposed also that there will be the 
accompaniment of a more careful use, as well as of the 
fostering of the attempts to obtain a fuller use of the power 
in the coal that is so largely consumed by the locomotive. 





THE CRIPPLEGATE FIRE, 

Tue verdict of the jury on the Cripplegate fire must be | 
considered as on the whole satisfactory. That the Fire Brigade 
has been acquitted of the severe charges that were brought 
against it is a matter for congratulation to all citizens of 
London. The question on which interest will now centre is 
the remodelling and rebuilding of the block of buildings 
destroyed. There can be little doubt that pressure will be put 
on the lessees of the site to oblige them to follow the advice 
of competent authorities; and it is already known that a 
council of experts will shortly sit to consider what are the 
best means to adopt to prevent the recurrence of such a 
catastrophe. It is not a little probable that the construction 
of a road or cross roads through the block will be advocated, 
but the cost of such an undertaking would be so considerable 
that the lessees may naturally be expected to oppose it. A 
way out of the difficulty would be for the London County 
Council to purchase the site; but again the question of 
expense, which in this case would be enormous, would have | 
to be considered with the greatest care. Suggestions for the | 
re-designing of the buildings on fire-preventive principles, the 
use of ironshutters and non-flammable lagging, and the mini- 
misation of the use of wood, are freely made. There can, 
however, be no two opinions on the matter. The right thing 
to do is to reconstruct the block in a better manner, and to 
adopt at the same time such preventive methods as seem 
advisable. The whole problem now resolves itself into a 
question of pounds, shillings, and pence. 








SIR CHARLES HUTTON GREGORY. 


By the death of Sir Charles Hutton Gregory, which 
occurred last Monday, January 10th, another of the links 
which connect the famous past of civil engineering with the 
present is removed. Sir Charles Gregory was in his eighty-first 
year, and had consequently seen the whole rise and progress of 
railway engineering, and had helped largely in its development 
in this country and in foreign lands. He was a son of Dr. 
Olinthus Gilbert Gregory, the eminent mathematical pro- | 
fessor of the Royal Military Academy, Woolwich, and was | 
born on October 14th, 1817. He received a private education, | 
and was apprenticed as engineer and millwright under Mr. 
Timothy Bramah. As assistant engineer to Robert Stephen- 
son, on the Manchester and Birmingham Railway, he made 
his first important connection with railway engineering. | 
He was then for a time engaged with Mr. James Walker in | 
the construction of a graving dock at Woolwich, but in | 
1840 he was made resident engineer of the London and 
Croydon Railway, which had been opened in the pre- 
vious year. Under his direction some important work in 
the widening of the line and alteration of the bridges 
was done. In the next year he designed and erected at New 
Cross the first railway semaphore signal. In the New Cross 
cutting of the London and Croydon line, some extensive and 
disastrous slips in the London clay had occurred, and the 
bold and successful measures which he took to repair the 
damage attracted considerable attention. It is of interest to | 
notice also that about this period he wrote probably the 
earliest work of its kind, the “‘ Practical Rules for the 
Management of a Locomotive.” - Under his management the 
Croydon and Epsom Railway was constructed, and in 1846 
he succeeded Brunel as chief engineer of the Exeter and 
3ristol Railway, and in this capacity did much towards the | 
opening up of the West of England by railways. In 1855 he | 
Was appointed a member of the Ordnance Select Committce, 
and held that ofiice until the reconstruction of the committee. | 











He was engineer of the Somerset Central and Dorset Central 
Railways, and consulting engineer to the Ceylon, Cape of 
Good Hope, Trinidad, Straits Settlements, and other colonial 
Government railways from their inception, and for many years 
past, as senior partner in the firm of Messrs. Gregory and Eyles, 
has maintained that office. He laid out and constructed many 
important works abroad. The drainage of Lake Fucino in 
Italy, and the construction of the Beziers and Graissessar 
Railway in France were commenced under his direction. 
For many years he was connected with the General Post- 
office, it being his principal duty to settle the rates of pay- 
ments for mail trains. 

For his services to the Colonies he was made a Companion 
of the Order of SS. Michael and George in 1876, and a 
Knight Commander of the same order in May, 1883. He 
was also a Knight of the Order of the Rose of Brazil. In 
1894 he married Mrs. Fanny Stirling, the well-known and 
talented actress, widow of Mr. Edward Stirling. At the age 
of twenty-one he was elected a graduate of the Institution of 
Civil Engineers. Seven years later he was made a full 
member. In 1849 he was made a member of Council of 
the Institution, and was annually re-elected until he became 
President in 1867—68. 








THE STRIKE AND LOCK-OUT. 





Ir is desirable to place on record in our pages, for future 
reference, the conditions of settlement proposed and accepted 
at the final meeting of the conference in December. When 
the conference resumed on December 17th, the joint com- 
mittee, who had been appointed to go over the proposals, 
submitted the draft as amended by them. Some discussion 
took place on the phraseology of the first clause on general 
principle until an understanding was effected. 

Colonel Dyer: The clause is as follows :--‘‘ The federated 
employers, while disavowing any intention of interfering 
with the proper functions of trade unions, will admit no 
interference with the management of their business, and 
reserve to themselves the right to introduce into any fede- 
rated workshop, at the option of the employer concerned, any 
condition of labour under which any members of the trade 
unions here represented were working at the commencement 
of the dispute in any of the workshops of the federated 


; employers; but in the event of any trade union desiring to 


raise any question arising therefrom, a meeting can be 
arranged by application to the secretary of the local Associa- 
tion of Employers to discuss the matter. Nothing in the 
foregoing shall be construed as applying to the normal hours 
of work, or to general rises and falls of wages, or to rates of 
remuneration.” That is exactly how it is settled. 

Mr. Sellicks: Yes. 

Colonel Dyer: We are agreed upon that point. Then we 
come to the freedom of employment :—‘‘ Every workman 
shall be free to belong to a trade union or not as he may 
think fit. Every employer shall be free to employ any man, 
whether he belong or not to a trade union.” 

Discussion followed on this clause, both in conference 
and privately, by the union delegates in their own room, 
then :— 

Mr. Sellicks: We think, Colonel, that those first two 
clauses really meet all that we want after all, and it gives 
to the employer as much freedom as he ought in all con- 
science to desire, and it leaves freedom to the workman to 
belong, or not to belong, toa trade union. We think that 
the two clauses cover all that is necessary, and we respect- 
fully ask you to eliminate the remainder of them. 

Colonel Dyer: We must have a provision that those 
workmen who elect to work in any federated shop shall agree 
to work peaceably with those that are there. They need not 
go to the shop if they do not like it. They are perfectly 
within their liberty to remain outside the shop; but if they 
do elect to come inside they must conform to the rules and 


| regulations which provide for the working of that shop. 


Mr. Sellicks: Yes; but we agree with that. We agree 
that men should do that, and as far as we are able to induce 
them to do it we are willing; but you do not, on your side, 
bind your members to undertake to employ union men, and 
we do not ask it. 

Colonel Dyer: This does not apply to the employment, but 
only when he has elected to go to a shop, he will conform to 
the regulations in that particular shop. That is all we ask. 

Finally the remainder of this clause was thus adjusted and 
agreed to. 

Colonel Dyer: Then we agree upon that, and it is as 
follows :—‘‘ Every workman who elects to work in any 
federated workshop shall work peaceably and harmoniously 
with all fellow-employés, whether he or they belong to a 
trade union or not. He shall also be free to leave. such 
employment provided no collective action be taken until 
the matter has been dealt with under the provisions for 
avoiding disputes.” 

Mr. Sellicks: Then the whole of it is approved of now, and 
Clause 4 remains. 

The next question dealt with was disposed of in a short 


| discussion. 


OVERTIME. 

This was thus introduced and disposed of :— 

Colonel Dyer: Then, overtime. When overtime is neees- 
sary, the federated employers recommend the following as a 
basis and guide :—‘‘ That no man shall be required to work 
more than forty hours’ overtime in any four weeks after full 
shop hours have been worked, allowance being made for time 
lost through sickness or absence with leave. In the following 
cases overtime is not to be restricted, viz. :—Breakdowns in 
plant, general repairs, including ships, repair or replace work, 
whether for the employer or his customer, trial trips. It is 
mutually agreed that in cases of urgency and emergency 
restrictions shall not apply. This basis is to apply only to 
members of the trade unions who are represented at this 
conference. All other existing restrictions as regards over- 
time are to be removed. It is understood that, if mutually 
satisfactory to the local Association of Employers and the 
workmen concerned, existing practices regarding overtime 
may be continued.” 

Mr. Sellicks: Now, with the exception of the number of 
hours, I think we might agree to that. We feel strongly, 
Colonel Dyer, upon the question of the forty hours. We 
think it is excessive, and if you could see your way to limit 
that still further, it would meet our views, and we should be 
very much more pleased. 

Colonel Dyer: You see, the forty hours is put in there 
because, in a great many cases, there is no restriction what- 








40 





THE ENGINEER 





JAN. 14, 1898 








ever of overtime. In some large districts like the North- 
Kast, including the Tyne, the Tees, and the Wear, there is no 
restriction whatever. In many other places there is no 
restriction, and in getting the employers to agree to the forty 
hours, we think that we are taking a step in what we think is 
the right direction, and we don’t want to jump into a 
number of things, or to leap before we look. 

Mr. Sellicks: Then we may rely upon your co-operation to 
reduce overtime as much as possible ? 

Colonel Dyer: Yes, there is not the slightest doubt about 
that ; and I believe that when the thing is thoroughly dis- 
cussed, in that one particular district where overtime is 
rampant it will gradually come down to our views. 

Mr. Sellicks: Very well. 

The questions of rating of workmen, apprentices, and the 
selection, training, and employment of operatives led to very 
little discussion. 

AVOIDANCE OF DISPUTES. 

Colonel Dyer: With a view to avoiding disputes in future, 
deputations of workmen will be received by their employers 
by appointment, for mutual discussion of questions, in the 
settlement of which both parties are directly concerned. In 
case of disagreement the local Association of Employers will 
negotiate with the local officials of the trade unions. In the 
event of any trade union desiring to raise any question with 
an Employers’ Association, a meeting can be arranged by 
application to the secretary of the local Employers’ Associa- 
tion to discuss the question. Failing settlement by the local 
Association and the trade union of any question brought 
before them, the matter shall be forthwith referred to the 
Executive Board of the Federation and the central authority 
of the trade union; and pending the question being dealt 
with, there shall be no stoppage of work either of a partial or 
a general character, but work shall proceed under the current 
conditions. Is that agreed to? 

Mr. Sellicks: Yes. 

Colonel Dyer: I think it is satisfactory now. 

Mr. Sellicks: I think so. There is just one other matter 
that I brought before your notice, that I should very much 
like to deal with, if we can. That was the suggestion with 
reference to demarcation of work. We feel that it is likely 
to be productive of disputes, and we should like, if you could 
help us in the matter, to avoid being drawn into a dispute 
in a question of this matter, which we are, honestly speak- 
ing, afraid is likely to arise. You have our proposal, I think ? 

Colonel Dyer: As I was away last night when the proposal 
was submitted, I shall ask Mr. Henderson to speak to that. 

Mr. Henderson: This was considered by us, and we are at 
one with regard to the advisability of stopping these stupid dis- 
putes about demarcation, and we would be very glad to enter 
into any scheme that could bring forth good; but we think 
that it would be better not to carry it into the present con- 
ference now, and to start on it as soon as we get settled up 
again. Weare willing to do anything we can, and we would 
go in with other unions and see if we could not make some 
endeavour in putting an entire stop to these disputes. They 
are costing us money and costing you money, and we suffer 
although we are not to blame in any way, so that we are very 
anxious to join with you must heartily in any endeavour to 
put a stop to these demarcation disputes; but we think it 
would be inadvisable to delay the completion of the work that 
is before us by talking about this question at the present 
t'me. 


* * * * * * 


Mr. Sellicks : I think Mr. Henderson’s reply is satisfactory. 

From the above it will be seen that the trade union 
delegates agreed to all the conditions which have since been 
erroneously stated to be such as no trade union could accept. 

After the conditions as revised had been adopted, Mr. 
Barnes renewed the demand for the eight hours day, and a 
long discussion followed, leading up to this :— 


Hours or Lasowr. 

Colonel Dyer: I feel quite confident that if we try on both 
sides to get a large volume of production that the employ- 
ment for skilled and unskilled will be there, and the larger is 
the volume increased; and if we want to get shorter hours 
of labour the only thing is to run the former out of competi- 
tion and then come and ask for that, and I do not think it 
will be refused ; but, till that time comes, I think it hopeless 
to hope to compete with America and the Continent if we 
reduce the hours of labour below what they are at present. 

Mr. Sellicks: Then your reply, I presume, is that no 
reluction of hours at the present time is possible ? 

Colonel Dyer: I think that is our feeling very strongly. 
It is not that we have thought about this matter. In fact, I 
want to correct an impression that appears to have gone 
abroad that when we handed you that written statement the 
last time we met that that was a prepared statement. I can 
assure you that there was not one single line of it even 
thought of, for every line of that was written and thought 
out after we had seen you and had received your arguments 
in favour of the eight hours. It was entirely composed after 
you had spoken. 

Later on the following passed :— 

Mr. Barnes: Will you be willing to consider this matter in 
three months’ time ? 

Colonel Dyer: In three months we shall hardly have got 
to work. 

Mr. Barnes: It is exceedingly doubtful, unless you make 
some concession on the hours. 

Colonel Dyer: I do not think there is any prospect of any 
concession on the hours. 

Then after some desultory discussion :— 

Mr. Sellicks: What I gather is that you have fully made 
up your minds, and I do not feel disposed to discuss the 
question any further, but I think we ought to understand 
where we are. For instance, our terms of reference from the 
Board of Trade were that we were to do so and so. We have 


side on the question of the hours, we certainly could not 
| undertake to order the men back again to work without con- 
sulting them. Now, then, in the event of the men accept- 
| ing these terms, what is your idea about the resumption 
| of work ? 

Colonel Dyer: I think—-I am speaking entirely for my own 


opinion—I should say that they should resume work at once. | 


I should like to consult my colleagues before I actually say 
so, but that is my opinion, and I cannot conceive why we go 
on quarrelling in this way. 


men ? 

Colonel Dyer: All the men that we can find employment 
| for, and as quickly as they can be found employment for. 
| In the first three or four weeks they would be all absorbed, 
because there is a large amount of work put aside, which 
could be caught hold of, and there is a large amount of work 
which can be got, provided the dispute was at an end. 

And still later : 

Mr. Sellicks: We have asked you for the forty-eight hours, 
and your reply is, ‘‘ No reduction,”’ and I think you have not 
done yourselves justice in this matter. Isuggest that we com- 
promise the matter. Give us fifty-one all round. It is only 





| a reduction in a part of the area covered by your Federation, | 


and it only means three hours in London—not a great deal. 
You have given rises of wages equal to it when trade has 


to work on Monday. 

Colonel Dyer: Yes, a rise of wages. 
would be very much difficulty before this dispute, but when 
you come to hours it is a thing altering the whole condition 
of labour, and you are not only asking for the wages you get 
yourselves, but asking us to pay out a large sum of money for 
which we get no return whatever. Wages have been easily 
adjusted by consultation, but when you come to the question 
of hours we are taking a leap in the dark of which we know 
nothing, and we do not like taking that leap. 

Mr. Sellicks: Our proposal to the employers is that they 
should give us the fifty-one hours, and I say, on my own 
responsibility—and if our fellows do not agree there shall bea 
| row—that they will start work on Monday morning. 

Colonel Dyer: Well, Mr. Sellicks, we have considered your 
proposal and given it every possible consideration, but, in 
view of the very strong expressions of opinion which we have 
| received from every one of our districts, we feel assured that 
| our members would never entertain any shortening of the 
| hours of labour. 





| Federation, “‘ that the only reason for the representatives of 
| the Allied Trades Unions not proclaiming the end of the 


week. They had, as trade unionists, accepted all the con- 
ditions of working which have been so falsely described as 
antagonistic to trade unionism.” 





A “ posTER™ has been issued by the Employers’ Federa- 


principal firms affected by the strike. It runs as follows :- 


THE FEDERATED ENGINEERING EMPLOYERS, 





TO ENGINEERS. 

As considerable misunderstanding seems to exist concerning the 
‘conditions of management” mutually adjusted between the 
representatives of the federated employers and the representa- 
tives of the allied trade unions at the London Conference, and 
which were provisionally agreed to, you will do well to read and 
judge of them for yourselves as explained below, 


THE MANAGEMENT OF THEIR WORKS. 
“The federated employers, while disavowing any intention of 
interfering with the proper functions of trade unions, will admit 
no interference with the management of their business, and reserve 


at the option of the employer concerned, any condition of labour 
under which any members of the trade unions here represented 
were working at the commencement of the dispute in any of the 
workshops of the federated employers ; 


employers’ local association to discuss the matter.” 

‘Nothing in the foregoing shall be construed as applying to 
the normal hours of work, or to general rises and falls of wages, 
or to rates of remuneration.” 

[NoTe.—No new condition of labour is introduced or covered 
by this clause. It simply provides for equality of treatment 
between the Unions and the Federation by reserving for all the 


employers, the same liberty which many trade unionists and many 
employers have always had. i 
clause and in the subsequent ‘‘ provisions for avoiding future dis- 
putes,” to securing to workmen, or their representatives, the right 
of bringing forward for discussion any grievance, or supposed 
grievance. | 

1. Freedom of employment, 

‘“* Every workman shall be free to belong to a trade union or not, 
as he may think fit. 

‘* Every employer shall be free to employ any man, whether he | 
belong or not to a trade union. 

‘* Every workman who elects to work in a federated workshop 
shall work peaceably and harmoniously with all fellow employés, 
whether he or they belong to a trade union or not. He shall also 
be free to leave such employment, but no collective action shall be 
taken until the matter has been dealt with under the provisions 
for avoiding disputes. 

‘The Federation do not advise their members to object to union 
workmen or give preference to non-union workmen.” 

[NorEe.—The right of a man to join a trade union if he pleases | 
involves the right of a man to abstain from joining a trade union | 
if he pleases. This clause merely protects both rights. The | 
Federation sincerely hope that a better understanding will prevent | 
any question of preference arising in the future, and advise the | 
members not to object to union workmen. | 

2, Piecework. | 


, 





not arrived at an agreement, although we have agreed as far 

as we have gone; but now you have given us a blank refusal | 
on the hours question, and we ought to know our postion now. | 
The terms were laid down by the Board of Trade, and then a | 
resumption of work. was to take place. Now, we had better | 
talk about that if we are not coming to an agreement. It | 
seems to me that we are a long way off it by the attitude you | 
have adopted—such an uncompromising one that I did not | 


expect it. I expected that you would be a little more 
reasonable. What is our real position when we leave here 
to-night ? 


Colonel Dyer: What is your position? Are you prepared 
to settle or not with the men ? | 
Mr. Sellicks; In the absence of any advance’ from your ! 


| by piecework. 


‘‘The right to work piecework at present exercised by many of | 
the federated employers shall be extended to all members of the | 
Federation, and to all their union workmen. | 

‘The prices to be paid for piecework shall be fixed by mutual | 
arrangement between the employer and-the-workman or workmen | 
who perform the work. - 

“The Federation. will not countenance. any. piecework conditions 
which will not allow a workman of average éfficiency to.earn at | 
least the wage at which he is rated. | 

‘The Federation recommend that all wages and balances shall 
be paid through the office.” 

[Notre.—These are just the conditions that have been for long in 
force in various shops. Individual workmen are much benefited | 
» A mutual arrangement as to piecework ‘rates | 
between employer and workman in no way interferes with the ! 





Mr. Shellicks: Does that mean part of the men, or all the | 


been good, and if you will give us that the men will return | 


I did not think there | 


“It is evident,’ says the memorandum of the Employers’ | 


strike was their failure to obtain a reduction in the working | 


tion, and is to be seen on hoardings and the gates of all the | 


| 
GENERAL PRINCIPLE AGREED TO OF FREEDOM TO EMPLOYERS IN 


to themselves the right to introduce into any federated workshop, | 


members of all the trade unions, as well as for all the federated , 


Special provision is made in the | 


functions of the unions in arranging with their own members the 
rates and conditions under which they shall work. | 

3. Overtime. 
employers. 

‘‘When overtime is necessary the federated employers 
mend the following as a basis and guide: A 

‘That no man shall be required to work more than forty hours 
overtime in any four weeks after full shop hours have been worked 
allowance being made for time lost through sickness or absened 
with leave. 

“In the following cases overtime is not to be restricted, viz, ; 

‘* Breakdowns in plant. 

** General repairs, including ships. 

‘Repairs or replace work, whether for employer or his 
tomers. 

** Trial trips, 

“It is mutually agreed that in cases of urgency and emergency 
restrictions shall not apply. : 

** This basis is to apply only to members of the trade unions who 
are represented at this conference, 

‘* All other existing restrictions as regards overtime are to be 
removed, 

‘It is understood that if mutually satisfactory to the local 
association of employers and the workmen concerned existing 
practices regarding overtime may be continued.” 

[Nore,—These overtime conditions are precisely the conditions 
now in operation in various places, though in many federated 
workshops no limitation whatever exists at the present time. |) 
many cases this will be the first attempt to regulate, or prevent 
excess of overtime. | 


Terms of recommendation agreed to be ina ly 


recom. 


hee 


4. Rating of workmen, 

** Employers shall be free to employ workmen at rates of wages 
mutually satisfactory. They do not object to the unions or any 
other body of workmen in their collective capacity arranging 
amongst themselves rates of wages at which they will accept work, 
| but while admitting this position they decline to enforce a rule 
of any society or an agreement between any society and its 
members, 

“The unions will not interfere in any way with the wages of 
workmen outside their own unions. 

“*General alterations in the rate of wages in any district or 
districts will be negotiated between the employers’ local association 
and the local representatives of the trade unions or other bodies of 
workmen concerned.” 

[NotrE. — Collective bargaining between the unions and the 
| employers’ associations is here made the subject of distinct agree- 
ment. The other clauses simply mean that as regards the wages 
to be paid there shall be (1) freedom to the employer ; (2) freedom 
| to the union workmen both individually and in their collective 
capacity— that is to say, collective bargaining in its true sense is 
| fully preserved ; and (3) freedom to non-unionists. These con- 
ditions are precisely those in operation at present on the North- 

East Coast, the Clyde, and elsewhere, where for years past altera- 
| tions in wages have been amicably arranged at joint meetings 
of employers and representatives of the trade unions. } 


5. Apprentices. 

‘There shall be no limitation of the number of apprentices, 

[Note.—This merely puts on record the existing practice, and 
is to prevent a repetition of misunderstandings which have arisen 
in some cases, 

6. Selection, train ing, and employment of ope valtvea, 

‘*Employers are responsible for the work turned out by their 
| machine tools, and shall have full discretion to appoint the men 
| they consider suitable to work them, and determine the conditions 
| under which such machine tools shall be worked. The employers 
consider it their duty to encourage ability wherever they find it, 


| 
} and shall have the right to select, train, and employ those whom 
} 


they consider best adapted to the various operations carried on in 
their workshops, and will pay them according to their ability as 
workmen.” 


[Nore.—There is no desire on the part of the Federation to 


| create a specially favoured class of workmen. } 


PROVISIONS FOR AVOIDING DISPUTES, 

** With a view to avoid disputes in future, deputations of work- 
men will be received by their employers, by appointment, for 
mutual discussion of questions in the settlement of which both 
parties are directly concerned. In case of disagreement, the local 


| associations of employers will negotiate with the local officials of 


the trade unions, 
‘**In the event of any trade union desiring to raise any question 
with an employers’ association, a meeting can be arranged by 


| application to the secretary of the employers’ local association to 
: | discuss the question, 

but, in the event of any | 
trade union desiring to raise any question arising therefrom, a | 
meeting can be arranged by application to the secretary of the | 


** Failing settlement by the local association and the trade union 
of any question brought before them, the matter shall be forth- 
with referred to the executive board of the Federation and the 
central authority of the trade union ; and pending the question 
being dealt with, there shall be no stoppage of work, either of a 
partial or a general character, but work shall proceed under the 


| current conditions,” 


[Note.—A grievance may be brought forward for discussion 


| either by the workmen individually concerned, or by him and his 


fellow-workmen, or by the representatives of the union. | 

In no instance do the federated employers propose condition 
which are not at present being worked under by large numbers of 
the members of the allied trade unions. 

The federated employers do not want to introduce any new or 
untried conditions of work, and they have no intention of reducing 
the rates of wages of skilled men. 





The following article appears in the Chronicle. It is 
suggestive as showing the new line taken by the organ of 
the workmen. Having given the text of the notices posted 
by the employers, which will be found above, our conteme 
porary goes on :— 

“To this declaration we have to add a statement which, 
while it is couched in our own language, represents, with one 
qualification which we will presently define, what we under- 
stand to be the present view of the governing minds of the 
Federation. This statement is as follows : 

1. The employers accept in the fullest sense the principle 
of collective bargaining. 

2. In case of grievance they give the individual workman, 
his fellow-workmen, and the representatives of the union au 
equal right of approach to them—the employers—or their 
representatives. 

3. They make no preference as between unionists and non- 
unionists, and would give no moral or material support to 
any employer making such preference. 

4. They are disposed, after the men have returned to work 
and the new conditions have. had a fait trial, to open the 
question of hours at a conference between the Federation 


‘and the unions, and they affirm that the opportunity for such 


action is provided for under paragraph 2 of the Provisions for 
Avoiding Disputes. 

“‘ Now we come to the qualification referred to above. With 
regard to No. 4, we understand that some employers feel 
hesitation chiefly on the ground that the definite promise of 
a conference on the hours question beforehand might seem to 
pledge them to a reduction. We believe, however, that some 
of the more powerful employers are disposed to the fifty-one 
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rs wee 
boty morning work is not of great value. ; 
oa. What, therefore, is the position? It has, we think, con- | 
iderably changed for the better. Supposing that No. 4 be 
. ,epted, the above terms approach nearly to those stated in | 
= Shipping World, and in these columns. Practically, 
indeed, we are approaching the status quo plus certain stipu- | 
lations as to piecework and the management of machines as 
ty) which the unions have never offered opposition on 
rinciple. The employers have now formally admitted in 
their official interpretation of the terms :— 

1, Collective bargaining in principle. . : 

9, In practice the right of the union to intervene in any | 
dispute or alleged grievance. There is no limitation to this 
right, for it is affirmed by the words “or their representa- 
tives” in the General Principle which governs the following 
stipulations. It would naturally, therefore, apply to difficul- 
ties arising out of the establishment of piecework. 

3, They promise not to create a specially favoured class of 
workmen trained up by themselves and presumably outside 


| 
the union. ; ; ‘ | 
4, They lay emphasis on their general desire to preserve | 


the 


place | 
e venture to suggest that in them does lie the basis of a 
settlement which, with the consent of the executive, the local | 
branches might, without further delay, discuss with local 
employers. We will not say that one side is more anxious 
for a settlement than the other. 
sides desire it, and for our part we shall not spare any effort 
to bring it about. 

«“Qne word more. The parties are approaching each other. 
Will not Mr. Ritchie make one more effort to smoothe away 
the remaining difficulties ? 
bring peace to the engineering world.” 


Since the termination of the conference some sixty addi- 
tional firms have joined the Federation. It is stated that 
considerable numbers of men are returning to work on the 
Clyde. Messrs. Denny and Co. and some other firms have 
consequent! y been able to go on three-quarter time. There 


js a rumour that Mr. Barnes and Mr. Sellicks are not in | 
Mr. Walter | 


agreement as to the course to be now pursued. 
H. Maudslay has addressed a long letter to the Times, giving 
form to a suggestion which we made several months ago 
namely, that the employers should take steps to provide the 
men with a really efficient benefit institution. Mr. Maudslay 
says :— 

“The main causes of these labour troubles are not hard to 
find, and are more the results of the abuse of the trade union 
system than the use of the same. 

’«“ Men without that wide experience which can alone give 
them a true grasp of the economic principles of trade, and 
whose lack of knowledge, excepting in those matters which 
come under their immediate notice, and whose opportunities 
of forming a judgment are of necessity confined to a very 
limited field, are, as leaders of the various trades unions, 


placed in more or less supreme command not only of the | 


resources of the unions, but of the liberty of action of the 
workmen themselves who subscribe to the said unions. 

“ These leaders are often singled out not so much for their 
sound judgment, but because they have command of lan- 
guage, and are of a more pushing character than some of 
their more modest, and, possibly, wiser, companions. Once 
having tasted the sweets of a comparatively idle life and high 
remuneration for their services, they naturally are anxious 
to justify their existence. 

“T do not suggest for one moment that the workmen of this 
country have not often grievances to redress, neither would I 


hamper their movements in any way to advance with the times | 
or to better their condition of existence so long as it is so wisely | 


ordered as to be compatible not only with their real welfare, 
but with the general welfare of the country. But, unfor- 
tunately, it so often happens that these labour troubles are 
solely the offspring of the fertile mind of the paid agitator, 
who, after carefully sowing the seeds of discord, takes some 
step which plunges the trade he represents in a disastrous 
and often perfectly senseless dispute. The scheme I have 
tried to formulate would, I believe, if carried out, do more 


than anything else to bring contentment between employer | 


and employed, namely, one which would entirely depend 
upon the good judgment of the men themselves. 

“TI propose that an organisation conferring somewhat 
similar benefits to those granted by the trade unions should 
be created, or, in other words, a benefit society with super- 
annuation and an out-of-work fund attached to it; but with 
this all-important and marked difference, that cach man 
shall to a limited extent be master of his own funds. 

“ This organisation would collect, or cause to be collected 
and placed in safe keeping, the necessary funds, and the same 
should be protected, not only by carefully drawn articles 
of association, but be placed in the hands of trustees, whose 
position should be second to none in the country, and who 
would command the entire confidence of the workmen. 

“The funds so accumulated would be dealt with, so far as 
out-of-work payments and their authorised equable distribu- 


tion goes, entirely by committees of bond fide workmen in the | 


various districts. 


_ “In this scheme each man's subscriptions would be paid | 
in @ similar manner, whether collected or paid direct, as a | 
sum paid into a bank, and certain of these subscriptions could 


be withdrawn at the depositor’s wish, subject, of course, to 
specified rules and regulations which must be observed to 
enable him to derive the benefits for which purpose the 
money is put to his account; in other words, if the money 
stands to his credit, he reaps the benefit, or his widow or his 
children do so; whereas, if he withdraws it, he has to begin 
again. 

“The aim of the scheme is that the workman should 
become his own master. 
be delivered from the fangs of an agitator who draws him 


into a conflict, and then week by week bleeds him of his | 


hard-earned gains, or who uses the money subscribed after 


years of patient toil for the purposes of a strike. There is | 


nothing in the scheme which would prevent him from striking 
if he felt justified in doing so; but if he does, and he desires 
to use his money for that purpose,it must be after mature 
judgment—he must draw it out of his account before handing 
it over to anyone. Now, the safeguard upon which the suc- 
cess of the scheme is based is this—that if a workman has 
funds saved, which give him certain specified benefits of a 
very valuable kind, I have far too much faith in his good 
sense but to know that nothing will induce him to with- 


It is most desirable that he should | 





in the hands of other parties for the purpose of a strike, 
without thinking the matter over most seriously, and with- 
out having exhausted all means of amicable settlement. Last, 
and not by any means least, I believe in the advice of his 
good wife, who, without doubt, would have a good deal to 
say in the matter. 

‘Failing a better scheme, I would venture to hope that 
this should secure the support of the numerous employers 
of labour of all classes throughout the kingdom. There is a 


strong feeling that financially and actuarily the Amalgamated | 
| Society of Engineers is unsound ; in other words, the benefits | 
granted by that body are not justified by the subscriptions | 


raised. I would suggest that the employers shall give proof 


| of their friendly co-operation by subscribing annually such a 


percentage on the amount of wages paid as will not only 


| form a nucleus to the fund, but will enable the workmen to 
| draw benefits that would not otherwise be due to them from | 


their individual subscriptions. 
‘‘T should have hesitated in suggesting an organisation 


capable of carrying out a scheme of such magnitude had I | 


not been able to secure the co-operation, if so desired, of an 


” 


being paid the working expenses of the undertaking. 





A Clyde correspondent writes :—A fairly good start has 


We believe that both | been made in the Clyde shipyards after the new year holidays 


-and, in the restricted sense, in the engine works as well- 
| but there has been, as a matter of course, the usual reluctance 
| 


| precisely at the time appointed. In those yards where work 


A stroke or two of the pen might | should have been resumed on Monday, it was Tuesday, and 


in some cases Wednesday, before anything like the number of 


| 


| of its establishment closed against everyone for the rest of 
| the week, unless a good start were made on Tuesday, the 
resumption was satisfactory. Almost all the non-society 
engineers previously employed, and the apprentices, offered 
| themselves duly. Work should have been resumed all over at 
the Fairfield Works on Tuesday, but, as in the case of most 
other yards, Clydebank included, the resumption was only 
partial. On the whole, however, the engineers as well as 
others made an averagely good after-holiday start. The 
decision of the Fairfield engineers to resume work, even 
under the knowledge that 25 per cent. will be paid off on 
Friday (to-day) and the remaining 75 per cent. a week 
later, is taken as evidence that the consideration of helping 
the funds of the society by however little takes precedence 
now of every other form of fighting. There would seem, too, 
| to have been a feeling amongst the men that there was some 
| chance of a settlement of some sort being come to between 
the Fairfield Company and the Society before Friday, which 
would obviate the pay off, but there is not the slightest doubt 
| that the 25 per cent. will be paid off as announced unless 
a general settlement of the whole dispute is come to before- 
|hand. Recently, the Glasgow district committee of the 
men’s society have issued a manifesto to the public, in which 
| it is asserted that the employers are endeavouring to sweep 
away the barriers between skilled and unskilled trades, so as 
to reduce the skilled to the level of the unskilled, and that 
the employers are selecting, training, and employing those 
whom they think fit, irrespective as to whether they have 
| ‘a right to the trade” or not. The whole is a very clumsy 
and transparent attempt to scare parents from allowing their 
sons to swell the ranks of the apprentices, who have in great 
numbers been taken on by Clyde firms, in common with 
those elsewhere, since the struggle began. The manifesto 
pictures the poor innocent lads as the victims of the em- 
ployers’ cupidity, and ruined and sacrificed by being put to 
| work machines for which they are physically unfit, and 
having to work alongside unskilled men. As a matter of 
fact, many of the apprentices, since the strike and lock-out 
began, have had opportunities of working machines, doing 
sundry jobs, and becoming expert workmen, which they 
would not have had during all their apprenticeship term had 
the shops been in possession of the society men as usual. 
Intelligent young fellows previously employed as handy-men 
or labourers have, with careful training by foremen or under 
managers, since the strike began, been found able to turn out 
more work in their respective departments, and to give 
greater satisfaction, than the society-bred *‘ skilled ” workmen 
formerly thought indispensable—by themselves at any rate. 
Some managers are of opinion that should the conflict con- 
tinue very much longer there will be in existence a new army 
of energetic working engineers, altogether independent of the 
old hands, many of whom will, when too late, regret having 
so slavishly followed the dictates of their irresponsible 
leaders. According to the district vfficial, Mr. George 
Ferguson, “the silly charges of restriction and interference 
in the workshops which have been circulated broadcast by 
| the Federation are too absurd to require a serious thought.” 
And yet it is just this sort of bold assertion, in face of the 
facts of which employers have now,themselves been convinced, 
| that the misguided members of the Amalgamated Society of 
| Engineers consider so clever and so unanswerable. 
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Tue Isle of Man Electric Tramway Company last 
week entered into possession of all the land required for the 
extension of their line from Laxey to Ramsey, 





on the part of all branches of artisans to resume operations | 


hands employed prior to the stoppage had started again. On | 
| account of a threat made by the London and Glasgow Ship- | 
| building and Engineering Company, Govan, to keep the gates | 





k, believing that experience has shown that the | draw golden sovereigns over the counter, and to place them | THE SOUTHWARK AND VAUXHALL WATER 


COMPANY'S MAINS. 

WE last week stated that trouble had been caused by 
leakage in the company’s new 42in. main between Hampton 
and Streatham. The leakage has been commonly attri- 
buted to shallowness of the joints; the facts are, ho vever, 
that depth of joint has nothing to do with the matte-:, the 
leakage being due to a different cause. The length of the 
main is about sixteen miles, working under a head of 280fi , 
and in its course the subsoil varies considerably, consisting 
of stiff yellow clay, gravel, sand, and in some places, especially 
near Merton, a fine running sand. The depth of the sockets 
is the same throughout. For long lengths, since the main 
was first laid, not a single leakage has occurred. In other 
places a considerable number of repairs has had to be effected, 
but this is owing, no doubt, not to the depth of the socket, 
which is practically the same as that most successfully used 
for many miles over the Thirlmere and other aqueducts, but 
owing to the shifting nature of the ground, together with the 
size and great weight of the pipes when filled. At certain times 
| of the year, there are many miles along the route of this main 


| 


old relations which existed before the strike and lock-out. organisation capable of dealing with this matter in a most | on which the subsoil is charged with water up to and above 
« For these reasons we think it in the interests of peace to | economical manner, which offers advantages that could not | the surface, and it is no doubt largely owing to the effect 
these considerations prominently before our readers. | be obtained elsewhere, and which would be content with | that this has on the shifting sands and clay, that the recent 


| difficulties have been occasioned. 

With reference to the joints themselves, no yarn is used in 
them, but they are run with lead the full depth of the joint, 
the molten lead being prevented from running into the main 
during the time of pouring by an expansion band placed 
| temporarily for the purpose inside the pipe. No joints have 
ever been moved or blown out by the pressure, and weeping, 
where it has occurred, has been only on a small portion of 
the circumference. The trouble has been got over by clamp- 
ing the defective joints. We may add that the movement of 
the clay in Streatham is very peculiar. A few years ago, in 
certain districts, numerous houses looked as though an earth- 
quake had occurred, owing not only to the sinking but to the 
lateral shifting of foundations. Trouble with sewers and 
| water and gas mains is certain to occur under such conditions. 





Fire As \ Dyer.—Elberfeld, Germany, was recently the scene 
of a fire which will probably result in a crop of lawsuits against 
the Elberfeld Aniline Colour Works for damages caused to goods, 
furniture, clothing, &c., by flying particles of colour borne far and 
wide by the wind during the progress of the blaze, says Fire and 
Water. Within a radius of ten kilometres from the place of the 
fire serious damage was done to wash on the line, household furni- 
ture, newly-painted houses, and open stock of merchandise by 
those flying particles of aniline of all colours and shades which 
were deposited on the injured articles from the burning factory. 
In the Roman Catholic church of St. Laurentius, at Elberfeld, the 
vestments have been stained to such an extent that they more 
nearly resemble the dresses worn by a harlequin in a pantomime. 
Fire underwriters, to whom innumerable claims for damage have 
been presented, deny liability, and the opinion prevails in legal 
circles that the colour works can be made responsible, if it can be 
shown that the fire occurred through some negligence on the part 
of the company or its employés. Other lawyers claim that the 
value of any insured furniture, clothing, or other goods injured in 
the way above mentioned can be recovered from the insurance 
offices direct, as the loss was as clearly traceable to fire as any 
from water or smoke only in cases where the goods are not hurt by 
the fire—leaving it to the insurance offices to recover from the 
Aniline Colour Works. 


TRADE AND BusINess ANNOUNCEMENTS.—The offices of the 
Croydon Rural District Council have been removed from 49, 
London-road, to the Town Hall, Croydon, to which all communica- 
tions should in future be addressed.—Mr. James Swinburne will 
commence a course of lectures upon ‘‘ Dynamo and Transformer 
Construction ” at the Electrical Standardising, Testing, and Train- 
ing Institution, Faraday House, on Thursday, January 13th.—Mr. 
W. H. Severn has dissolved his partnership with Mr. J. C. Anson, 
and will carry on business as usual at Palace-chambers, 9, Bridge- 
street, Westminster, 8.W.—Mr. David Balfour, M. Inst. C.E., 
F.G.S8., 3, St. Nicholas-buildings, Newcastle-on-Tyne, has taken 
into partnership his son, Mr. David Balfour, jun., Assoc. M. Inst. 
C.E., and the business in future will be carried on under the name 
of D. Balfour and Son.—The International Trading Co., 35, Queen 
Victoria-street, has been appointed sole representative in the 
United Kingdom of the Maschinenfabrik fiir Kabelfabrikation, of 
Berlin, O.—We are informed that the Stanton Ironworks Company, 
Limited, near Nottingham, have secured a contract for upwards 
of 25,000 tons of 42in. cast iron pipes for the Birmingham Corpora- 
tion Waterworks.—The business, so long carried on under the name 
of Henry Sykes, at 66, Bankside, has, for family reasons, been con- 
verted into a limited liability company. The name of the company 
is Henry Sykes, Limited, and the management is in the same 
hands as heretofore.—The shareholders of Andrew Barclay, Sons 
and Company, Limited, locomotive and general engineers, Kilmar- 
nock, have confirmed the special resolution of the directors autho- 
rising the increase of capital to the extent of £40,000, chiefly by 
preference shares. The company is making additions to the 
already extensive works at Kilmarnock 

Motor Car TrarFric iN Lonpon.—A motor carman, employed 
by the London Motor Van and Wagon Company, appeared on a 
summons at the City Summons Court this week, for driving a 
motor car to the common danger of the public. The evidence was 
to the effect that at 10.50 a.m. on the 3rd inst. Mr. Douglas 
Graham, merchant, of Copthall-buildings, City, was passing through 
King William-street, with Mr. Chadick, railroad builder, New 
York. He was telling his friend how admirably the City Police 
regulated the traffic, and pointed to Police-constable 688, who was 
regulating traffic opposite St. Swithin’s-lane. Suddenly Jefferies 
made for the pavement, but the motor car was too quick for him, 
struck him, and sent him heavily to the ground, Defendant 
pulled the car up in the space of about ten yards, and said he 
sounded his horn for the policeman to get out of the way. The 
pace of the car was about ten miles an hour; the horn was not 
sounded till about six or eight yards from the officer, who could 
have been easily avoided, but the car was kept in the centre of 
the road. The officer was not seriously injured. The defence was 
that the pace was five miles an hour, the horn was sounded 
twenty yards from the policeman, and the car would have been 
pulled up sooner but the asphalt was greasy. The works manager 
to the company employing defendant stated that the car in 
question was used for the carriage of merchandise, and weighed 
under one ton unloaded. It was geared to three speeds, four, 
eight, and twelve miles an hour under favourable conditions. 
Asphalt, if at all greasy, rendered the car liable to slip round, and 
formed a great danger. Bad conditions reduced the twelve-mile 
speed to about ten, and the eight-mile to nearly six. By sudden 
stoppages the machinery was sent out of gear, so they were often 
allowed to run by theirown impetus. Under favourable conditions 
one could be pulled up dead. The- magistrate said that this car 
was going at a pace that was too rapid for the traffic of the 
street. lt was not sufficient to blow a horn, and offer that as an 
excuse for running down any one. It had been held over and 
over again that pedestrians had as much right to the road as 
vehicles. If the conditions of travelling were unfavourable, it 
was one of the points a driver should bear in mind, and drive 
j accordingly. He must hold the case proved, but thought the 
justice of the case would be met by a fine of 10s, and costs, 
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YORKSHIRE COAL TRADE AND ENGINEERING 
APPLIANCES IN 1897. 

One of the most important features of the Yorkshire coal 
trade during the past year has been the marked development 
of engineering appliances now to be found at work at many 
of the leading collieries, not only on the surface, but under- 
ground as well. The opening out of the southern portion of 
the coalfield has of late years been conducted on a large 
scale. The collieries have been laid out in accordance with 
the requirements of the times. The primary object has been 
the saving of labour and the production of coal at lowest pos- 
sible cost. The vast tonnage which is drawn each working 
day forms a marked contrast with the production during the 
last century, and this is in a great measure due to improved 
underground haulage, larger winding gear, greater motive 
power, and the latest hydraulic lifting appliances in the 
raising of the water. Although at times business has been 
somewhat quiet, the volume of the trade done has been on 
the whole fairly satisfactory. The business done with the 
metropolis, which formerly was looked upon as of vital im- 
portance to the welfare of the coalfield, has on the whole 
been an average ; but the extra cost of transit compared with 
the rates from Derbyshire and Nottinghamshire has un- 
doubtedly something to dowith the not over rapid development 
of trade. It is worthy of note that whilst the imports of 
Yorkshire coal to Hull last year were the largest ever known 
in the history of the port, and the exports showed a fair 
increase, the business done coastwise exhibits a decline 
caused for the most part by the reduced tonnage forwarded to 
London. Amongst the other important 
markets which draw largely on the district 
collieries, the Eastern Counties have on the 
whole taken a fair average tonnage. Prices 
of both Silkstone and Barnsley thick seam 
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Tur new Chief Commissioner for New South Wales Rail- 
ways and Tramways, whose portrait we give, has been in 
the public service since 1866, when he entered the Lands 
Department. After a few years’ service he was appointed 
Inspector in the department, and subsequently occupied the 
post of Acting Under-Secretary for Lands, being ultimately 
permanently appointed to that position in November, 1880. 
This very responsible position he filled until the appointment 
of the present Railway Commission under the Railway Act 
of 1888, when he became associated as a Railway Commis- 
sioner with the late Chief Commissioner (Mr. Eddy) and Mr. 
Fehon, taking up the position nine years ago. His adminis- 
trative abilities have long been recognised by the Govern- 
ment; a short time ago Mr. Oliver was chosen to act under 
a Royal Commission to investigate into the condition of the 
Norfolk Islanders. Satisfaction has been expressed through- 
out the service by the appointment of Mr. Oliver as Chief 
Commissioner for Railways, the men knowing they will 
receive true Australian treatment by an Australian. 





PULLMAN PALACE CARS FOR THE PRESIDENT 
OF MEXICO. 

GENERAL D1az, the President of the Republic of Mexico, 

is one of the most successful rulers that country has had, 

and that his services are appreciated by the country is shown 





doors from the corridor, and beyond them is a toilet-roon, 
and a regular Pullman sleeping car section for an attendant, 
these being finished in oak. There is alsoa room for the 
heating apparatus and a cupboard for luggage. . 
Passing through the vestibuled connection between the 
cars, and entering the leading car, the first room is the ante. 
room, with oak finish and brown upholstering. Then Comes 
the state room, containing a folding bed, sideboard, bookcas, 
and writing desk. This is finished in mahogany, and uphol- 
stered in Spanish brown, and the decorations include leaded 
glass work and marquetry. From this room double doors 
with glass panels open into the dining room, the extensible 
table of which will seat twelve persons. It is finished jy 
vermilion wood, with upholstery of dark blue, and has q 
vaulted ceiling with carved ribs. Beyond this is a double 
sleeping car section for the attendants, and then comes the 
kitchen, a corridor finished in oak extending along the side of 
the car from the dining room to the front platform. ‘The 
windows have green silk curtains and all the rooms hay; 
Wilton carpets. The cars are heated by the Frumyelley 
system, with connections for taking steam from the locompo. 
tive, the steam pipes being encased in bronze grille work along 
the side, as shown in Figs. 3and 4. The cars are lighted by oil 
lamps in ornamental bronze chandeliers in the clearstory oy 
monitor roof. Bracket lamps are also provided. Electric 
buttons and bells, with communicators, serve to call the 
attendants. The cars have 600 square feet of gin. window 
glass, and 125 square feet of mirrors. 
The framing is of the style shown by a recent supplement 
of Tur ENGINEER, reinforced by steel trusses. Between th: 
members of the side frames, blocking jx 
filled in and planed smooth to receive th 
exterior sheathing, which consists of narrow 
vertical strips of white wood, tongued and 
grooved. A single layer of planking is placed 





house coal have ruled low; but there has E 
boon some improvement on the previous | 
year. The year has been a difficult one for 
the thin seam collieries throughout the 
county. Fora long time it has been appa- 
rent to the most casual observer that very 
few of the existing thin seam pits can be 
worked to a profit all the year round. The 
primitive mode of winning and raising the 
coal does not enable them to compete with 
the more extensive concerns which are fitted 
in accordance with modern requirements : 
necessary for working seams fully 9ft. in 
thickness. The production of steam coal is 
undoubtedly a branch of the trade which is 
becoming of great importance. The placing 
of the railway and other large contracts year 
by year becomes more important, securing 
as they doa certain sale of a large portion 
of what is raised, without any risk. The 
past year has been an active one in regard 
t» the steam coal trade. A very large ton- 
nage was sent to Hull, where the imports 
exceeded those of 1896 by 235,328 tons ; the 
excess of 1891, which up to last year was the 
record period, being no less than 269,720 
tons. The South Yorkshire collieries sent a 
tonnage during the year to Grimsby, where 
the shipments were unusually large. There 
has been a good business done in gas coal, 
but the demand for small coal and slack has 
varied much. The consumption of slack 
and smudge for coke-producing purposes has 
been unusually great. Some of the firms in 
South Yorkshire have had a large number 
of ovens at work, and in some instances the 
whole of the small fuel produced has been 
converted into coke. Although the great 
engineering dispute has been of such long 
duration, the demand for coke has been 
very considerable; the tonnage sent to 
Derbyshire and North Lincolnshire for 
smelting purposes has been over the aver- 
age. An important feature in regard to the 
year’s coal trade has been the activity which 
has prevailed at the leading ironworks and 
foundries, caused by the development of the 
district collieries, and the marked changes 
which have been made in respect to the 
winding of coal and the vastly increased 
output at the collieries. The owners of the 
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under the floor beams, and a double layer 
above, mineral wool being packed between 
these floors to deaden thesound. Air brakes 
| and avtomatic couplers are fitted. Each car 
| is mounted on two six-wheeled trucks or 
‘‘ bogies,” with 33in. wheels, each truck 
having a wheel base of 10ft. The brakes are 
applied to all the wheels. 

Fig. 1 is a view of the end of the 
President's private room, showing the 
character of the large polished panels of 
wood and the elaborate decorative work, 
including the eagle and serpent of the 
Mexican arms carved above the mirror. 
Fig. 2 shows the boudoir for Madame Diaz. 
Fig. 3 gives a view of the suite of rooms of 
the President’s apartments, including toilet 
and bath-room, ante-room and private or 
sitting-room. Fig. 4 is a view of the dining 
room, and shows the corridor opening out at 
the right-hand side of the sideboard. 

The exterior of the cars is painted dark 
green below the windows, and cream colour 
and buff between and above the windows, 
with a deep red band just below the edge of 
the roof. The arms of the Republic are 
emblazoned on the middle of each side. 


A YEAR’S MACHINERY EXPORTS, 





CONSIDERING the enormous difficulties 
which, on account of the engineering strike 
at home, and of foreign complications 
abroad, our engineering trades have had to 
face, it is not any wonder that the total 
value of the machinery and steam engine 
shipments should be below those of last 
year; but the marvel rather is that they are 
so good. For instance, the total value of 
the steam engines of all kinds shipped to 
all markets in 1897, which is £3,040,073, is 
by no means far behind the £3,286,353 of 
1896. Locomotives have scarcely altered, 
being £1,012,587, as compared with 
£1,077,823, and it is satisfactory to find that 
| although South American requirements have 
| receded on the year, those of India have 
advanced from £186,009 to £233,521. — Agri- 
cultural machinery shipments for 1897 have 








Railway Foundry, who have some good 
orders on hand for colliery specialities, have 
during the year supplied and fitted hydraulic 
lifting power at the Carlton Main Colliery, 
which has enabled the firm materially to 
increase its output with little extra cost. Some extensive 
orders have been executed by Messrs. Needham Brothers and 
Brown, of the Railway Foundry, Barnsley, for haulage 
appliances, head gear pulleys, and various kinds of colliery 
plant. The firm are constructing three 20ft. drawing pulleys 
for the principal drawing shaft at the new Grimethorpe 
Colliery, near Barnsley, where the Barnsley seam was 
reached a few months ago. The pulleys, which will weigh 
94 tons each, will be the strongest in the county. Three 
1sft. diameter pulleys are being made by the same firm for 
the Grimethorpe Colliery upcast shaft. The hydraulic work 
for the cages at the new Cadeby Colliery has been made by 
the same firm during the year. Coal-cutting machinery has 
made fair progress during the year, the most important 
advances being in connection with the Derbyshire and 


Nottinghamshire coalfield. Messrs. Gillott and Copley, of the | 
Lancaster Works, Barnsley, makers of coal-cutting machinery, | 


have donea progressive business, while the orders on the books 
give every promise of a successful trade during the present 
year. Their machines are at work at the New Hucknall 
Colliery, Derbyshire, Shireoaks Colliery, Fitzwilliam Colliery, 
Ilemsworth, near Pontefract, Hodroyd, Waterloo Main, and 
other Yorkshire collieries. There has been an active business 
done during the year in boiler making and repairing. At 
Arnold Boiler Works, Barnsley, a good deal of activity hes | 
been apparent. Large new boilers have been constructed ard | 
sant to Capetown, Northern Japan, Madras ; whilst a number 
have been made for new collieries in Nottinghamshire, | 
Derbyshire, and Leicestershire. A couple of fine boileis | 
_hds been supplied to the Shipley Colliery, near Derby. 
Seven boilers of fair dimensions have been supplied to the 
Stainton Colliery, Burton-on-Trent. A large boiler has also 
been supplied to the Whitwick Colliery, Leicestershire ; 
whilst two have been turned out during the present year for | 
a new colliery near Worksop for the Wigan Coal and Iron 
Company, which is about to sink three shafts to a coalfield. 


'sde of the car to the vestibule entrance. 


Cc. N. J. OLIVER 


by the fact that he is now serving his fifth term as President. 
As a token of its appreciation of his public services the 
Mexican Government has had made for him, by the Pullman 
Palace Car Company a private train of two magnificent cars, 
which are probably the most elaborate and luxurious ever 
built. Many of our readers will remember the beautifully- 
finished carriages exhibited at the Chicago Exhibition by 
the same company, which represented the style of cars in 
regular service on many of the “limited”’ express trains of 
the United States, but in this private train the decorative 
finish is even more elaborate. 

The cars are coupled together to form a train, and are con- 
nected by a Pullman vestibule the full width of the car, the 
side doors of the vestibule being flush with the sides of the 
cars. The first car is 67ft. long, and contains the dining- 
room and kitchen. The second car is 68ft. long, and contains 
the private apartments and reception-room. The cars ale 
10ft. wide and 13ft. 10in. high over all. At the rear end of 
the second car is an observation platform, 10ft. wide and 7ft. 
long, protected by an ornamental bronze railing, and having 
in the overhanging hood of the roof a dome, 7ft. diameter, 
with an ornamental lamp in the centre. A reception-room 
opens upon this platform, the room being finished in ver- 
milion wood, upholstered in green plush, and decorated with 
the carved insignia of the Republic. From this recepticn- 
room a corridor, finished in oak, 27ft. long, extends along cne 
Next to the 
raception-room are the President’s apartments, including 
state-room, bath-room, and toilet-room, all finished in 
St. Jago mahogany, and upholstered in red embossed plush, 
with portiéres between the rooms. Next, again, are the 
private apartments for Madame Diaz, which are finished in | 
prima-vera or white mahogany, and upholstered in cream 
colour and blue. The ceiling is painted in wreaths of flowers, 
and the decoration and upholstering is in the “ Louis 
Quinze” style. These private apartments are entered by 


er been £524,672, against. £541,437 the previous 
year. South America, South Africa, and 
India, have been the chief defaulters, but 
Kurope has progressed from £381,009 to 
£402,036, and Australia from £13,789 to 
| £24,017. Other descriptions of machinery, also, are 
only a little behind last year, being of the walue of 


£1,502,814, as compared with £1,667,093, and under this 
head we have done an increased business with the lesser 
European markets by the difference between £131,189 and 
£151,115; and with the group of miscellaneous markets which 
always brings up the rear at the foot of the returns, under 
the collective title of ‘other countries,” by the difference 
between £280,742 and £297,463. With respect to general 
machinery, we are still doing an annual trade of considerably 
over thirteen millions sterling, the 1897 total being 
£13,242,012, as compared with £13,727,897 in 1896. Agricul- 
' tural machinery was sent abroad to almost exactly the same 
extent as a year ago, namely, to the value of £663,099, 
against £663,785; Europe improving from £461,107 to 
£474,208; and Australasia from £42,888 to £74,962 ; and 
| although the mining machinery total to all markets was 
£874,627, against 4£1,048,485, yet HKurope developed from 
£32,107 to £33,646; and India from £67,647 to £86,933. In 
our great textile machinery trade the aggregate value of the 
1897 shipments was £5,702,878, contrasted with £6,745,720 
for 1896. Japan is still an increasingly valuable customer. 
With other descriptions of machinery we are glad to see an 
advance in the total exports from £4,314,487 to £4,925,479. 








EXHIBITIONS AT Earu’s Court.—The directors of the London 
Exhibitions, Limited, have already made the preliminary arrange- 
m nts for holding at Earl’s Court, from May to October, in 1899, 
an Exhibition of the products and manufactures of Greater Britain, 
and, so far, they have met with an enthusiastic response from the 
Colonies—Australia, New Zealand, and Canada having entered inte 
the scheme with particular warmth, The preliminary honorary 
committee of advice includes the Marquis of Lorne and the Earl 
of -Kintore. ‘The secretary to the committee is Mr, G, Collins 
Levey, C.M.G. The Universal Exhibition of Modern Inventions 
will be opened at Earl's Court early in May nest, 
































































































































‘TOOom 
dant, 
r the 


L the 
ante. 
‘OMes 
(Case 
phol. 
added 
doors 
sible 
ed in 
as 4 
uble 
S the 
de of 
The 
havi 
eller 
IM0- 
long 
¥ oil 
‘Vv or 
ctric 
the 
dow 


nent 
th 
ys 
the 
TOW 
and 
weed 
Ler 
een 
kes 
car 
. or 
uck 
are 


the 
the 

of 
rk, 
the 


or. 


ur 


of 


re 








Jan. 14, 1898 





THE ENGINEER 


43 











gpEED TRIALS AND EXPERIENCE IN COMMIS- 
sION OF NEW BATTLESHIPS OF THE UNITED 
STATES NAVY.* 
4s the Society has had laid before it very full descriptions of all of 
; - battleships, built or building to date, a few additional remarks 
oncernig the four new battleships of over 10,000 tons displace- 
en which are now in commission, would be not without interest. 
mn should explain at once, however, that, owing to various 




















Battleship Iowa.—Displacement: Calculated and Returned Weights. 






final trial,” which represents the speed and power on a trial of the | speed and power, compare very favourably with those of large 
Indiana, made in April, 1896, it is evident that the curve joining battleships abroad, and indicate also that our battleships now 
the thrée spots would not near that representing the Indiana | building will give results, as regards speed, agreeing most satis- 
on final trial. It should be remembered, by the way, that in the | factorily with the estimates. Figs. 1 and 2 show the wave profiles 
final trial the Indiana was not pushed to her maximum speed | against the sides of the Indiana, Massachusetts, and Iowa at 
under forced draught, the trial being one required by the contract | various speeds. 

to determine the satisfactory behaviour of the ship and machinery | The Iowa is of somewhat different type from the Indiana class. 
for forty-eight hours at sea, after she had been in the hands of the | It will appear from descriptions of the vessels given at former 
Government for a certain length of time. As a matter of fact, the | meetings of the Society that the Iowa, while about 1000 tons 


peculiar nature of the curve joining the three spots for the three | larger than the Indiana class, was designed to have slightly less 






























































| estimated weight calcu- -” P | Estims veig! sale 
r | lated by the Bureau of! Massa ym ys ead | are et a. Finished weights re- 
Groups and items. Construction and Re | bod Dy the Huperine : ee ? fy sided ,., turned by the Superin- 
| pairs | tending Constructor. Groups and items. en and Re- tending Constructor. 
| Tons. Tons. | Tons. Tons. 
oe al oS" - armiceacne — 
jroup A - | | | Group F— 
ar structural steel in hull, including rivets for same | 3,508°23 | 3,559°23 | : Ordnance weights— 
Thick plating on berth and protective decks employed| | Guns and mounts for main battery Bee atcha! 470°30 464-11 
for protective purposes, including bolts (16 tou-) for Powe B a : secondary battery : 18°50 17°00 
securing SAMC.. .. .. .. os oe aes 54 “58 586°S1 a ei oe auxiliary (tertiary) battery 4°20 | 1°10 
Oils, paint, putty, and cement for hull .. | 104°78 : 163°00 Sinall arms Pe LI eee as ge ee Ee 3°40 | 
7 a —————-| 55-08 UR oe car ees, nae) R03 17°20 | 4°65 
jroupB- : s Ammuniti ain be DN eee ea cote cay ee | 
ar wood in hull, except wood backing for armour and] | ac porerent er | ; 
such portable fittings and furniture of wood as arc} | s penne battery Sees oe SOT oe 368°92 
included in Group H ge Sai POR oy a ee = 244°50 | — 208° 56 ‘a pas oe ee J | 
: | } Stores and magazine equipments be as ‘ 54°90 | 18°90 
Group C— . ees ; cn ee eat ts 4°82 | \ 
Hull fittings, including ventilating, pumping, and drain | Engines for rotating turrets and for working guns it | L  28-G2 
age systems, plumbing, steering and anchor gears, Hydraulic turning machinery EE os ean oi 
warping and towing gears, boat handling apparatus, = i aN a eer ee Duin 1,025°68 a 903°3 
and all such metal fittings for hull as are not in Group G— aa , 
cluded in Group H, or in armour, ordnance, engi | Equipment weights— 
necrs’, or equipment weights .. .. .. .. .. “ 470° S6 — 52891 | Gani. kw A 74°64 81°45 
D | Electrical outfit, includes telegraphs and indicators 44°55 63°30 
Group D— . 7 Rigging, hawsers, sails, awnings, flags, < ennants 8°15 a 
Armour protection for hull and batteries, includes all | Fos netscape nega cegiranenuan a a 
armour-plates on ship except those on protective a : ~ Say ee es Ate $ 158°07 i od 168°S5 
deck, wood backing for armour-plates, and cellulos: - a } *5°10 |Group H— pod . 
Armour-plates—side and diagonal belts Bat a ‘ | | Ship's outfit— 
- casemate .. ..  .. vee ae MaMa M Oe. Bo kes wen ss -_ 15°88 
os : barbettes for 12in. and sin. guns | | Fresh water tanks. 3°32 
’ Sarress for tags and sin. guns... | | Ladders, gratings, furniture, cooperage, and blocks 44°85 
” conning tower se ee . | Provisions and clothing .. .. .. .. .. .. ae 114°96 
ne sponsons .. .. .. 24°12 | Construction, medical and marine stores .. .. .. . 35°20 
a i splinter bulkheads | 14°60 | Officers’ mess stores .... tie oe 15°00 
Armour tubes... 6. ne eee ee ae ewe | 50°16 Fresh water, normal supply .. .. .. .. -. +. =: 32°00 
Wood backing for armour, including fastenings for same} 100-03 | Boats 4 718 
Bolts for securing armour, including all appurtenances 58°87 Equipment stores > ay 52 a Spa Mak eas ; Cas eos 
Cellulose in coffer dams Ae er Set ae, oe ee oat 64°04 Ene eesice Engineers’ SS ees “ 
A cite ie i ee ———| 2.912°90 —-———_ 2,787°75 Officers, men, and their effects 70°00 
Grup E ; , : 7 ———_—_—— 358 °39 352°53 
Steam engineering weights : Propeller shafting, bearing: | creas t-— 
for same ; stern tubes and stuffing-boxes for same ; | | Cock 
, bai engine, and plates and gratings Allowance of coal at normal draught .. .. .. .. . — 625-00 _ 625-00 
*rope ers... ee oe +s ee oe os ee oe .s Set i ae Sees sical 
Main engines, including condensers and_ circulating} ) Total calculated and returned weights ia 11,.108°50 Se 11,202°49 
pumps, and all fittings and pipes connected with) | ei iis : ¥ 
these and with — engines -. we AlN go gegs | 406° 12 Per report of Superintending Constructor, the finished| 
Main and auxiliary boilers, including smokestacks, up-| | | weights show an excess of 67°35 tons over displacement! 
takes, -_ ot a and pipes for boilers in fire | ba: 7 of ship, finished and carrying load, stores, ammunition, | 
_ Yooms And Im DUDKEMS.. .. .- -. ee oe ve |} BAT | | and coal, indicated by return weights. Deduct said| | 
Water in main and auxiliary boilers, and pipes connected | | 67°35 tons - : | «2 = i 67°35 
__ therewith... we ewe ee we ee oN 5-9 18700 | \\Net finished weight of ship, carrying load indicated in — 
Water in engine condensers, in pipes and tanks in | | report of finished weights x ie = pa 11,135°14 
engine-room, and in sterntube .. .. .. .. .. | | 23°00 | ; : Ee Aig Ree ee es ’ 
Stores, duplicate and spare parts, radiators, and engi- | || Note.—The report of finished weights allows for 7°62 tons 
neers’ tools (24°16 tons including tools), (10°10 tons | | more ammunition than the calculated estimate for 
includes steam heating) err ae 42°93 34°26 | | normal draught. 
j | ee of returned “ammunition on board” over estimated) 
| | | ; . sag — ns 7°62 
Nore.—Stores were not returned as engineers’ weights ; i emeare Se ee  .. «- -- -- - d- ca ob. 
were given as 18°56 tons and included as stores in Group H. | Net weight of ship with normal ammunition, coal, and 
| | i pee cetigp ade. Li Oa eae - _ — 11,127°52 
Steam engine and gears, also hand gears, for rotating = oO (sea water) at calculated normal mean draught e a _ ae 
Ref ons be end PE CR a = 24°10 | |Excess of displacement at normal mean draught over weight} 
elrigerating plan Se SY Oh tat a | of ship finished, and with normal ammunition, coal, and) 
Distilling plant, including fittings pertaining to same .. cm | | stores on board a iocle — 212°48 
Hydrawic pumping plant, including fittings pertaining | | ; , eee tora oe 
ett as de aay 60 cine ude ee.. dia se — | 32°70 | \||— — 
Miscellaneous weights belonging to engines and boilers, | | | 
distributed throughout engine and fire-rooms; in- | | | pe vane ee ein? . = ee ee a ee 
cludes boiler saddles, additional wrecking pumps, } | I 
fire-room tanks, ladders in engine and fire-rooms, | | | | - Load that can be 
miscellaneous copper pipes and flanges, hose and | | |Calculated estimate. carried per 
racks, indicators and locks, sea valves and strainers, | H returned weights. 
Kingston valve castings, and various small items | ‘. 
belonging to engineers’ weights .. .. .. .. .. — 8°93 | Load carried by ship at 24ft. mean dranght, as follows :— Tons. Tons. 
Steam and exhaust piping, with valves and fittings con- i Consumable stores, including potable water > 267°00 267-00 
nected therewith, for various machines throughout fl “RM xo) ss. oo ae wee ee 361-00 510°00 
the ship: includes piping for steering engine, wind- | i| Coal in bunkers egy 625°00 688°00 
lass, winches, boat crane, engine, ship's supply | | —-- ao 
blowers, dynamos, workshop, and s‘eam fire ex- | | | | 1,465°00 
tinguishers ea ee er _ | 10°55 | The gain of 212 tons may also be disposed of as follows :— us 
en ae eee 1,318°25 Consumable stores, including potable water eS 267°00 
| | ee eae =) a Bee 361°00 
= f Eee ——- — || Coal in bunkers 837°00 
* Miscellaneous fittings connected with armour. | nena 
t Returned and classed as stores in Group H. | 1,253°00 1,465°00 


circumstances, the trials to which these vessels have been sub- 
jected, while amply sufficient to demonstrate their compliance 
with contract requirements and their value as vessels of war, have 
not been so extended or in such detailas would be desirable from 


the point of view of the naval architect ; and hence what I have | 


. say can only be regarded asnotes, owing to the absence of full 
data, 


The four battleships referred to are the Indiana, Massachusetts, 


Oregon, and Iowa. he first three named are of the same class, 
and the first two, being by the same builder, are practically 
identical. The Oregon has various minor differences and depar- 


tures from her sisters which are the natural result of her construc- | 


tion by a different firm, the most marked difference being the use 
of hydraulic power for turning the heavy turrets and steering the 
ship, while steam is used directly for these purposes on the Indiana 
and Massachusetts. 

The table below gives the dates of trial of the battleships, and 
the corresponding indicated horse-power, speed, mean draught, 
and displacement :— 





Displace- Mean 
Vessel. Date of trial. ment. draught. LH.P. = 
i tons. ft. in. nots. 
Indiana .. Oct. 18, 1895 .. 10,2 .. Bl 9,788 .. 15°55 


Massachusetts.. Ap. 25, 1896 .. 10 


4265 1. 23 11h .. 10,408 .. 16 20 
Oregon .. May 14, 1996... 10,250 .. 2811 .. 11,111 .. 16 79 
lowa.. .. .. Ap. 7, 1896... 11,340 2400 .. 12,105 17-09 


The trials were all made over a long course, the four-hour run 
being made half in one direction and half in the other. Vessels 
anchored along the course observed the direction and force of the 
tidal currents, the effect of which was already partially eliminated 
owing to the fact that two runs were made—one with and one 
against the current. The indicated horse-power was observed 
with great accuracy, and, altogether, it may be said that the 
results are as accurate as it is possible to make them. 

The appended curve, Fig. 3, shows the speed and power of these 
vessels, reduced by Froude’s law of comparison to a common dis- 
placement, namely, that of the Massachusetts, 10,265 tons. It 
will be seen that the spots corresponding to the Indiana, Massa- 
chusetts, and Oregon have been joined by a curve; and if the 
circumstances were not fully known, this curve might be regarded 
88 representing very closely the usual speed curve for any one of 
the three ships. As a matter of fact, it would be wrong to so 
Tegard it, and from the position of the spot marked ‘Indiana, 





vain otract of a paper read by Chief Constructor Philip Hichborn, 
hited States Navy, at the annual meeting of the Society of Naval 
Architects and Marine Engineers in New York. 





gun power, slightly less thickness of protection, somewhat greater 
speed, greater freeboard forward, and a greater coal supply under 
normal conditions. As I shall explain later, the promises of her 
design have been fulfilled, with a good margin to spare, so that she 
can carry even more coal than originally contemplated without 
increased displacement. 


ships is due to the difference in the condition of their bottoms at 
the time of trial. When tried, the Oregon had been less than one 
month out of dock, the Massachusetts five months, and the 
| Indiana nineteen months. The Indiana was tolerably foul, the 
Massachusetts somewhat less so, and the Oregon clean, The 
results show clearly the effects upon speed of but a moderate 
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Fig. 1—U.8.8. INDIANA AND MASSACHUSETTS—WAVE PROFILE 


Speed, about 16 knots ; mean draught, 24ft.; average revolutions, 131. Observed on official trial, April 25th, 1896. 
Sea fairly smooth. 
Broken Line.—Massachusetts : Speed, about 13°75 knots; mean draught, 24ft. 5in.; average revolutions, 106. 
April 21st, 1896. Sea smooth. 
Dot anp Dasu.—Indiana : Speed, about 13°75 knots ; mean draught, 24ft. 5in.; average revolutions, 


Fuu. Lixe.—Massachusetts : 


Observed on run to Boston, 
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Fig. 2—U.S.S. IOWA—WAVE PROFILE 
Preliminary run over trial course, April 4th, 1897. 
Still-water draught :; Forward, 22ft. 3in.; aft, 23ft. 10in. Mean draught, 23ft. O4in. 
Displacement, 10,705 tons. Revolutions of engines, about 112. Speed, about 17 knots. 


Both types of vessel have given good satisfaction in service, and 
experience with their strong or weak points will be very valuable 
in case of future battleships. It may be remarked, in passing, 
that our battleships now under construction are, in many of their 
features, a compromise between the Iowa and Indiana types, 
which are themselves not- very widely dissimilar, so that our 
battleship fleet to date, built and building, while its members differ 


amount of fouling; for though the Indiana had been nineteen 
months in the water when tried, she had been all the time in fresh 
water, and was so little foul that her contractors decided to offer 
her for trial as she was, instead of going to the expense and risk 
of sending her to Halifax to be docked. On final trial, in April, 
1896, the Indiana was clean, having just come out of dock. It 
may be said that the results of the trials of these vessels, as regards 
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from one another, will have to a marked degree, except as to their 
batteries, that feature of homogeneity which all authorities 
recommend as desirable. 

I believe that the predominant opinion among our naval officers 
who have had experience with these vessels is that a trial speed of 
16 knots is sufficient for our battleships under present conditions, 
and will not need to be materially increased until foreign battle- 
ships promise materially greater speeds than they now reach, and 
that the policy which the Navy Department has followed from the 
first with these battleships—namely, to give them offensive and 
defensive power sufficient to enable them to cope with those of any 
foreign country, without insisting on giving them the speed or 
carrying the amount of coal and supplies which the circumstances 
of various foreign navies render desirable, thus making our ships 
materially smaller and less costly than they would otherwise 
require to be—is correct. 

I do not wish to be understood as stating that our battleships 
are searapt: or that in our experience with them so far there have 
not been troubles and difficulties and minor accidents of various 
kinds. It should be remembered, however, that these were the 
first battleships designed or built for our Navy, and I do not 
hesitate to state that they are vessels concerning which no one who 
has any connection with them has cause to be ashamed. I may 
mention as perhaps the most serious accident which has occurred 
on any of these vessels, the breaking adrift of the unbalanced 
forward turret of the Indiana in a very heavy gale about a year 
ago. The revolving weight of this turret is about 489 tons, and its 
centre of gravity is about 34ft. from the axis of rotation. The 
conditions and circumstances were such as to call for the display, 
in the highest degree, of what the builder of the Indiana has 
characterised as “battleship seamanship,” and I believe the ditti- 
culties on that occasion were grappled with and overcome } romptly 
and fearlessly. 

The behaviour at sea of the Indiana class has been all that could 
be expected from vessels of that type. Owing to their compara- 
tively low freeboard, they are wet in heavy weather, but they have 
rarely encountered weather conditions sufficient to interfere with 
the manipulation of their guns. As a general rule, they have been 
remarkably steady, but, as was to be expected, there are possible 
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conditions of sea which make them roll heavily. They were 
originally designed to have bilge keels, the value of bilge keels to 
check heavy rolling being well known; but when it became 
evident that docks adequate to take in the vessels with bilge keels 
would not be completed as soon as the vessels, it became necessary 
to leave the bilge keels off. Experience at sea demonstrated, as 
was to be expected, the desirability of these appliances. They 
have already been fitted on the Massachusetts, and will be fitted on 
the other vessels of the class at the earliest opportunity. The 
Indiana would have had them before this date but for the unfortu- 
nate breaking down of Dry Dock No. 3 at New York. 

As illustrating the behaviour of the Massachusetts at sea, I 
may quote from the report of her commanding officer, on a trip 
from Boston to St. John’s. During this trip the Massachusetts 
passed within 250 miles of the centre of a cyclone, encountering a 
wind which reached the force of 10 on the Beaufort scale, and was 
accompanied by a very heavy sea, The vessel slowed down during 
the height of the storm, and her commanding officer reports as 
follows :—“ During this time the ship behaved beautifully, never 
making less than six knots per hour, nearly on her course, and 
never rolling over 5 deg. Her steadiness was so remarkable during 
the whole passage that it must be, in a great measure, attributed 
to the bilge keels.” 

One feature of the Indiana class, as regards which they have 
been markedly successful, is their steering. Turning trials of the 
Indiana, made February 24th, 1896, showed a tactical diameter of 
but three times the length of the ship—an exceptionally small 
value. Her manceuvring qualities and steadiness on a course are 
all that could be expected from a short, broad, comparatively 
shallow vessel. 

In concluding my few remarks, I should like to invite attention 
to the appended table, giving a comparison between the weights 
of the battleship Iowa, as estimated at the time of her design in 
1892, and the actual finished weights obtained by weighing every 
object which went into the ship. It will be seen that the net 








| having attained the satisfactory level of £24,639,643. 


finished weight of the ship, with her designed coal, at normal dis- 
placement, was within 20 tons of the original estimate—the total 
finished weight being 11,1274 tons, the estimate on the same 
quantity being 11,108 tons. It is somewhat difficult to compare 
exactly the details of the estimated with the finished weight, 
owing to the fact that many changes were made during the pro- 
gress of the vessel, too numerous to describe here, and the group- 
ing and classification of the finished weights differ slightly in 
some cases from the grouping adopted in the estimate. It will be 
noted that the record of finished weights kept by the superintend- 
ing constructor shows a total of 67 tons greater than that corre- 
sponding to the actual displacement of the ship, This is accounted 
for by small scrap cut out from time to time, by material removed 
in trimming decks and wood backing, by loss of paint, by drying 
out of water contained in cement—which was weighed wet—&c. 
It will be noted, too, that the weights of Group B is materially less 
than estimated. This is because, during the construction of the 
vessel, changes were made with a view to eliminating as much 
woodwork as possible and replacing much of it with metal, in- 
volving a corresponding increase in Group A. In Group D it will 
be observed that the finished weight of armour plate in the 
barbettes of the 12in. and Sin, gun turrets is materially greater 
than the estimate, while that for the turrets is materially less, 
This resulted from the fact that radical changes were made in the 
design of the turrets during construction, resulting in increasing 
the weight of barbettes, and decreasing the revolving weight of 
turrets, Similarly certain weights originally allowed for in Group F 
were finally placed largely in Group E. 

At the time the Iowa was designed the vessels of the Indiana 
class had not progressed sufficiently to make their reported weights 
of much value in estimating the weights of the Iowa. But in the 
more recent ships a large number of the reported weights for the 
Indiana class and the lowa have been available in making estimates, 
so that it is believed that the battleships now being constructed, 
unless changes are made in them which will largely increase their 
weight—which are not now anticipated—will fulfil the promises of 
their design as well as or better than the Iowa, 
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(From our own Correspondent.) 

THIs has been the week of the quarterly meetings, and they 

have passed off, on the whole, exceedingly well. There have been 

the drawbacks of the continued existence of the engineers’ strike 
and the unrest in political matters, as affairs in Chinese waters. 

But apart from these incidents there has been little to disturb. 

Strength has been ient to the markets by the satisfactory 

character of the Government returns regarding the exports of iron 

and steel over the past year. 

The total of the iron and steel exports for the year, namely, 
3,691,065 tons, shows an increase of 140,667 tons on the total for 
1896; whilst the value shows an improvement of £837,943, it 
Pig and 


| puddled iron for the year improved in value from £2,533,883 to 


| £2,892,373, and railroad from £3,560,410 to £3,858,734; telegraphic 
| wire from £857,174, to £896,674; unwrought steel from £2,517, 








we 
to £2,606,779; and tin-plates from £3,036,015 to £3,037,279. The 


|} only declines for the year are bar, angle, bolt, and rod from 
| £1,094,289 to £1,084,373, and old iron from £338,907 to £239,185. 


In further reference to railroad material, the value of which, as 


| above shown, was an improvement, it may be added that the 


quantity also rose from 747,662 tons to 783,448 tons. India con- 
tinues to be our chief market, the exports of rails to that part of 
the world having risen from 142,887 tons in 1895, to 247,739 tons 
in 1896; and to 264,643 tons in 1897; whilst the corresponding 
value grew from £573,935 to £1,138,844, and then to £1,239,157. 
Our second best market has been Australia, and here also the 
past three years’ trade has shown a steady increase, the advance 
having been from 34,469 tons, valued at £156,208, in 1895, to 63,059 
tons, valued at £323,663 for 1896, and to 81,238 tons, valued at 
£446,551 for 1897. Third place, our readers will notice with 
special interest, is occupied by that important and growing 
country, Japan. Our rail exports to the land of the Mikado in 
1895 amounted to 27,768 tons, valued at £118,563 ; they improved 
in 1896 to 48,252 tons, worth £235,279 ; and in 1897 to 52,115 tons, 
worth £250,973. 

The galvanised sheet iron makers express some disappointment 
that the total shipments for last year are below those of 1896 by 
some 17,000 tons, the gig! figures for the two periods being, 
1896, 244,437 tons, and 1897, 227,676 tons. It can, however, be 
shown that on two years ago the shipments are more by 23,000 
tons, the aggregate for 1895 having been only 204,200 tons. 
Little real cause for complaint, therefore, exists, since even the 1895 
figure was considered above the average. The best markets last 
year were Australia, who took 53,437 tons ; India, 41,000 tons ; 
the Cape, 37,600 tons; and the Argentine, 21,000. Australia 





| and India have fallen off on the year, the former by 9000 tons 


| and the latter by 5000, but the Cape has slightly increased. 





At yesterday’s quarterly meeting in Wolverhampton and 
to-day’s — Thursday — meeting in Birmingham, the marked 
bar makers led off by re-declaring their last quarter's price of 
£7 10s. for best bars, with £8 2s, 6d. as the figure for Lord Ward’s 
brand, and £7 for the second qualities of the branded houses. 
These figures are, of course, a recapitulation of the prices which 
came into force in December, 1896, when an advance of 10s. per ton 
occurred, and since which date there has been no alteration. 
Demand by the marked bar makers was reportedjsteady, but without 
any great show of vigour, and a good addition to the current order 
books would be very welcome. Still, marked bars in this district 
occupy a much less important place than formerly, and even to the 
‘* list” iron houses the condition of the best bar business is much 
less a matter of concern than is the demand for second, and in 
some cases even third-grade iron, The output of these latter 
qualities—at any rate, the second-class qualities—evenat the best- 
class works, now considerably exceeds the ‘‘make” of best iron, 

The strongest side of the manufactured iron trade was the 
common and merchant bar business, to which may be added 
hoops, strips, and angles, and similar small sections. In all these 
departments prices were steadied by the strong prices which 
characterised pig iron, and which indeed are likely to continue. 
Merchant bars were quoted this—Thursday—afternoon at Bir- 
mingham at £6 10s. to £6 12s. 6d., and common bars £5 15s. to 
£6, as the figure for firms outside the Unmarked Bar Association, 
and £6 to £6 2s. 6d., and in some cases £6 5s, for firms inside the 
Association. The report given on Change by the Unmarked Bar 
Association of the current state of demand was very satisfactory, 
and it was declared the high price of pigs leaves common bar 
makers no alternative but to adhere to the prices just quoted. 
Compared with the quarterly meeting of three months ago, viz., 
October of last year, the price of unmarked iron showed little or 
no alteration except as to common bars, in which an advance of 5s. 
per ton was observable. On the prices of the January meeting of 
1897, however, merchant bars were up to-day 2s. 6d. per ton, the 
figure at the former date being £6 7s. 6d. to £610s. Gas strip on 
three months ago was unchanged at £5 15s., but on twelve months 
back there was a drop on the maximum of 5s., the quotation at 
that earlier date having been £5 15s. to £6. Hoops to-day were 
quoted £6 5s, to £6 7s. 6d., which was little, if any, change on 
last October, but a fall of 2s. 6d. to 5s. per tonon the meetings of 
the trade which opened last year. Angles to-day were priced at 
£6, nailrods £6 10s. to £6 15s., and stamping sheets, £9 10s. 
to £10. 

Sheets were the only branch of the malleable iron trade that 
gave any reasonable cause for complaint. In this department, 
however, there was no cessation in the severe competition that has 
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long prevailed from other parts of the kingdom, ar 

prices were down and the market gloomy. Sorters rare 
that they are hoping for better things when the new makers a 
ciation which has been established in this branch gets into hep 
working order ; but at present very little improvement fal 
noted, production, taking the kingdom through, being pl be 
and demand, although large, sensibly within the rate of 1" 
duction. The newest district to enter the field of con Pro. 
tion—South Wales—was announced as making further pr ae 
tions for robbing Staffordshire and Birmingham district 
orders for sheets which have previously come to it, and litte 
that can in any shape be regarded as satisfactory is observabl, tle 
the outlook for either 1898 as a whole or the first quarter de 
Sheets, singles, were this afternoon £6 to £6 2s, 6d.; deli 
£6 5s, to £6 7s. 6d.; and lattens, £7. Galvanised corra re 
sheets were £9 10s, to £9 12s, 6d., f.o.b, Liverpool, for stag 
Compared with the prices of the October quarterly meetings, these 
rates were scarcely at all changed, but on the January gathe es 


of 1897 they show a reduction in black sheets of 5s, on singles f° 
to 12s, 6d. on doubles, and 10s, to 12s, 6d. on lattens, Galvanised 


sheets are also down in the same proportion, 

It has been some time since pig iron was so conspicuously in thy 
ascendant as now, and prices to-day were excellent, and stiffer 
than at the October meetings in last year. At these gathering, 
quoted rates were :—-Northamptonshire forge metal, 40s, averg e 
and in good supply ; Derbyshire scarcer, at 42s, 6d. to 44s Ape 
Lincolnshire grey forge, 47s, 6d. Staffordshire cold blast’ oo 
was 88s, 6d.; hot-air all-mine Staffordshire pigs, 52s, bi. 
to 57s. 6d.; part-mine, 47s. to 47s. 6d.; and cinder forge, 
38s, This afternoon Northampton forge metal was an aver. 
age of 42s, 6d., and plenty of sellers quoted 43s, and 43s, 6d. 
while the good supply of three months ago had become cop, 
verted into almost a dearth of deliveries, Derbyshire forge pigs 
are 44s, to 46s., with a conspicuously additional accentuation of 
the small supply noted on October quarter-day. Lincoln grey 
forge pigs remain at 47s, 6d. at stations. The price of this metal 
shows very little variation at any time, one set rate at furnaces 
being maintained by the Smelters’ Association. Thus, Northamy. 
ton and Derbyshire pigs may be said to have strengthened from 
2s, to 2s. 6d. per ton on the price of three months ago. Staffordshire 
pigs are also dearer, particularly as regards common and part. 
mine sorts, Common have advanced 2s, on the quarter, being 
now quoted at 40s.; and part-mines 2s, to 2s. 6d., being to-day 
44s, to 45s, for forge, and 47s. 6d. to 50s, for foundry. All-mine 
native forge pigs were this afternoon 55s, to 60s., and cold-blast 
pigs, 90s. 

The prevailing strength in pig iron prices is certain to continue: 
it was reported this afternoon, so i as deliveries from the 
furnaces are within the requirements of the market, and although 
preparations are in hand for increasing the make by the blowing in 
of more furnaces, there is no immediate prospect of much more 
iron finding its way into this district just yet. Prices this 
afternoon were also assisted by the strong tone reported from 
Scotland and Cleveland, the result of the decrease in stocks, 

Steel was in capital demand, all the works being full of orders, 
and prospects for this year are declared all that could be desired, 
This remark scarcely, however, carries prices with it, since these, 
though steady, are open to plenty of improvement. Bessemer 
billets are £4 10s, to £4 15s.; Siemens ditto, £4 lis. to £5: 
finished bars, £6 5s. to £6 10s.; girders and angles, £6 for large and 
£6 15s. for small; and sheets, £7 and upwards for 24 gauge, 
Once the engineers’ dispute has seen its termination, and opera. 
tions are again resumed in their usual course at the engineering 
shops, demand for steel and all its allied requisites is certain to 
go up with a boom, and everyone will benefit. This, at least, was 
the conviction at the quarterly meeting to-day, and, as a result, 
sellers were firm, 

This week the strike has extended to Wolverhampton. With 
the object of strengthening the hands of the Employers’ Federation 
certain of the Wolverhampton firms who are members of that 
body have this week for the first time since the dispute broke 
out posted lock-out notices. |The chief firm who have so far taken 
this step are Messrs. Joseph Evans and Sons, of the Colwell Works, 
who employ something over 500 workpeople. The notice posted, 
however, of course only affects 25 per cent. of this number, and 
then only so far as the union hands are concerned, At date of 
writing no notices have been posted at the works of Messrs, T, 
Parker, Limited, electrical engineers, notwithstanding that they 
are understood to be, at least in part, allied with the Federation, 
The works of the Electrical Construction Company, Bushbury, 
Wolverhampton, where over 700 hands are employed, are under- 
stood to be practically a non-union shop; therefore no action is 
likely to be taken at this establishment, Further developments 
are awaited with unusual interest, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Muauchester.—A more or less general feeling of uncertainty as to 
the future still operates against the development of any improve- 
ment in the iron trade of this district. A definite and permanent 
settlement of the engineering dispute would no doubt remove one 
serious obstacle which at present stands in the way of new business 
coming forward ; but even apart from this, no great confidence is 
entertained in some quarters as to immediate prospects. There are 
indications that the ‘‘ boom” in Germany, which during the past 
year necessitated very considerable buying, both in raw and manu- 
factured material in this district, is approaching an end ; whilst 
the foreign outlook, taking it all through, is not so satisfactory as 
might be wished. Altogether it may be said that anticipations as 
to the future are at present vague, and for the most part not very 
hopeful. 

A quiet tone continues throughout the iron market here, and 
although there was a fairly good attendance on Tuesday's ‘Change 
meeting at Manchester, the report generally was again that no 
business of any moment was offering. For pig iron there was 4 
tolerable inquiry, and here and there moderate transactions were 
put through, but buying of any weight was apparently held in 
abeyance pending the course of events in connection with the 
engineering dispute. A noticeable feature, however, was that 
underselling was not nearly so prevalent as a short time back, 
and where any orders were placed with makers, full rates 
had to be paid. Local and district brands are all very firm 
at the list rates, averaging 45s. 6d. for forge to 48s, 6d. for 
foundry Lancashire, less 24 ; 43s. for forge to 45s. 6d. for foundry 
Lincolnshire, and 47s, 6d. to 48s. 6d. up to 50s. for Derbyshire 
foundry, net cash, delivered Manchester, the recent underselling 
in Lincolnshire not having at all affected the position of makers. 
For Middlesbrough the recent maximum figures, which were 
scarcely more than nominal, have perhaps not been held to, makers 
now taking about 49s. to 49s, 3d. for named brands, with open 
brands obtainable at about 3d. to 6d. less, delivered by rail here. 
For Scotch iron quotations are also getting near to what have been 
the actual selling prices for some time past, and Glengarnock now 
averages 46s, 9d., with Eglinton 47s. 6d. to 47s. $d. at the ports, 
and 2s, 3d. more at the docks, whilst American pig iron is quoted 
about 46s, at the docks. J 

Finished iron makers only in exceptional cases report business 
coming forward at all freely, but they are for the most. part wel 
sold for the present, and firm in their quotations. Lancashire 
might still be bought at £5 2s. 6d. on actual specification, but 
makers decline to book contracts at under £5 15s.; the same 
remark applies to North Staffordshire bars, £5 17s. 6d. being taken 
on actual specification, with 2s, 6d. more quoted for contracts, 
delivered here. Sheets remain at £6 15s, to £7, and the associa- 
tion list rates for hoops are unchanged at £6 10s. for random te 
£6 15s, for special cut lengths, delivered Manchester district, and 
2s, 6d, less for shipment 
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In the steel trade activity is reported as regards some descrip- 
tions of manufactured material, but, generally, the position is one 
of quietude, with no really quotable change in prices, ordinary 
foundry hematites averaging 56s. to 56s. 6d., less 24 ; local billets, 
£4 3s. to £4 5s.; bars, £6 to £6 5s,; common plates, £5 15s, to 
£5 17s. 6d.; and boiler plates, £6 2s, 6d, to £6 5s., delivered in 
this district, . 

Since the commencement of the year, there has been a consider- 
able extension of the engineering trade lock-out and strike in this 
district. Some half-dozen additional Manchester firms have joined 
the Federation, and further developments are talked of. In other 
Lancashire districts a large number of additional notices have either 
been posted or carried into effect, and probably the engineering 
firms throughout the county who have now joined in the lock-out 
will not fall far short of two hundred, whilst the latest estimate at 
the Federation offices is that quite seven hundred engineering firms 
in various parts of the country have now joined in the movement. 
An important step has also been taken by the Federation during 
the past week, in posting at the various federated establishments 
the conference terms of settlement provisionally agreed to by the 
trade union representatives, these being accompanied by explana- 
tory notes showing their actual bearing upon both employers and 
employed, which the Federation consider have been altogether 
misrepresented in the statements put forward by some of the 
trade union leaders. In addition to posting these notices there is 
ageneral arrangement amongst the federated employers, sanctioned 
by the Federation, in accordance with which the shops are now 
practically open to non-unionist workmen who may seek re- 
employment in compliance with the conference terms of settle- 
ment, The federated employers are also at liberty to re-engage 
on the above conditions workmen who have belonged to the unions, 
but who can satisfy them that they have definitely left their 
respective societies ; but it is understood that in no case are 
workmen who remain members of the trade unions to be re- 
engaged, even if they express their willingness to accept 
employment in accordance with the conference terms of settle- 
ment, the Federation evidently being determined that the 
shops are not to be re-opened to the trade union members until 
the conference terms of settlement have been officially accepted by 
the respective trade union societies. How long the dispute will 
still drag on can only at present be a matter of speculation. The 
Employers’ Federation is not only maintaining as firm an attitude as 
ever, but steadily increasing in strength. On the other hand, the 
trade unions show no signs of giving way, but there are unmistake- 
able indications that their financial resources are being very 
severely tried, and that unless considerably increased outside 
support is received their ability to carry on the struggle very 
much longer would seem more than doubtful. In_ their 
present critical position the Amalgamated Society of Engi- 
neers is considering the necessity of a substantial increase 
upon the already heavy strike levy, or a reduction in the 
allowance that has hitherto been paid to the members on 
strike, but so far nothing definite has been decided. From a trade 
point of view the regrettable feature of this protracted dispute is 
that engineering establishments have abundance of work either 
partially completed or held back, waiting the return of the skilled 
classes of workmen to the shops, and in the meantime important 
further orders are being lost owing to the inability of local firms 
toenter into engagements respecting any specified date of delivery. 
In fact, several cases of this description have come within my 
knowledge quite recently, and the longer a termination of the 
dispute is delayed, it is obvious that the more serious will this 
loss of trade become, the effects of which will in the immediate 
future be felt not only by the employers but also by the workmen. 

The Ardwick Engineering Company, Manchester, is introducing 
one or two new designs in steam and gas engines, One of these is 
an improved compound condensing yacht engine, in which the 
condenser forming the base of the back columns is cast with them, 
the cylinder being supported in front by wrought iron columns. 
All the forgings are of mild steel, and the whole of the parts are 
adjustable and easy of access. I may add that the firm is very 
busy in completing orders for marine requirements, and has re- 
cently supphed two improved triple-expansion engines, with 2}in. 
high, 34in, intermediate, and 5in. low-pressure cylinders, with din. 
stroke, to colonial users ; and also four compound engines, of similar 
type to the one described, with Sin. high and 8}in. low-pressure 
cylinders, and 6in, stroke, for marine purposes, The company is also 
making an improved form of gas engine, on the Otto principle, 
specially designed for users of small power. In this engine the old 
rotary or piston valve mechanism has been discarded, and in its 
place is substituted a tappet arrangement, by the introduction of 
which it is claimed the valves are rendered easier of access and 
can be more quickly repaired in the event of this being necessary, 
whilst there is less risk of the valves “‘ galling.” Inthe machinery 
department the firm is introducing a special form of drilling machine 
to meet the requirements of amateurs, and in which a variable self- 
acting feed motion is adoyited to give increased facility of operation. 

Although what may be termed full operations have during the 
past week been resumed at the pits, no appreciable improvement 
can be reported in the general trade position, The better qualities 
of round coal suitable for house-fire purposes still meet with only a 
very slow demand for the time of the year, and collieries have 
difficulty in moving away their present production ; whilst, notwith- 
standing the recent stoppage of the pits, very little has been taken 
out of stock to meet requirements during the cessation of the 
ordinary output. Quoted prices remain unchanged, and any up- 
ward move upon these would now seem to be altogether 
improbable, the question being whether a spell of severe weather 
during the next couple of months may enable colliery owners to 
maintain present rates on into the summer. The lower qualities of 
round coal are moving off fairly well for steam and forge purposes, 
supplies of these being not at all over-plentiful in the market, and 
prices are firm at 6s, 6d. at the pit mouth. For engine fuel there 
is also a fairly good demand, and owing to the present exception- 
ally small inquiry for house coals, which necessarily lessens the 
production of slack, some collieries are short of supplies. In the 
open market, however, there is no scarcity, buyers having no 
difficulty in covering any requirements, and prices are not more 
than maintained at recent rates of 3s. to 3s. 6d. for common ; 
3s, 9d. to 4s, 3d. for medium ; and 4s, 6d, to 5s, for best qualities 
at the pit mouth. 

In the shipping trade there is a fairly active inquiry for steam 
coals, with prices steady at about 8s. to 8s. 3d. per ton for ordinary 
qualities delivered Mersey ports. House-fire qualities, however, are 
only in very moderate request, and there are plentiful supplies of 
these offering. 

Burrow,—The hematite trade has assumed a firmer and stronger 
position since the holidays, and makers are still kept very busy 
with forty-one furnaces in blast, as compared with thirty-five in the 
corresponding week of last year. The make can be roughly esti- 
mated at about 700 tons per furnace per week, and this is almost 
all going into consumption, The tendency, however, since the 
improvement in the tone of the market, has been in the direction 
of an increase in the stocks of warrant iron. Last week’s increase 
was 5530 tons, and the stocks now held aggregate at 187,980 tons. 
Makers have now quoted mixed Bessemer numbers at 48s. 6d. to 
50s. 6d. per ton net, f.o.b., since September, and these prices still 
rule the business that is being done in the market. Makers are 
fully sold forward for at least four months ahead. Warrant iron 
is quoted at 48s, 64d. net cash sellers, buyers halfpenny less. 
Stocks are very firmly held, as it is thought the market, good at 
present, will show much improvement when the engineers’ dispute 
is settled, and the men return to work again, 

Raisers of native iron ore are experiencing a very brisk demand, 
and the yield of the mines is still inadequate to meet the demand. 
Orders from smelters in the district are supplemented by business 
coming to hand from other sources, and although a large tonnage 
of Spanish ore is being used in West Coast furnaces, there is a 
large exportation of native ores by rail and by sea, Prices are 





very firm and a shade higher at 10s, 6d, to 11s. per ton net at 
mines, 

Steel makers report a very steady industrial position, and the 
outlook is in every sense bright and cheerful, as, although new 
business in the heavy rail trade is not coming to hand as freely as 
was the case in the closing months of last year, it is known that 
very big specifications are coming out, and makers in the mean- 
time have as many orders on hand as will keep them employed for 
some months to come. Prices are very steady. An order is 
reported for blooms for the American market, the first booked in 
this district for a considerable time past. Shipbuilding descriptions 
of steel are in good demand, and billets, hoops, merchant steel, 
and heavy steel castings are all in good demand, 

Shipbuilders are doing a quiet trade, and rumours are current 
that the works will probably close soon if the engineers do not 
return to work, 

Coal remains quiet, and coke is firm and brisk, 

Shipbuilding for the first week in the year shows exports of pig 
iron from West Coast ports at 9235 tons and of steel at 8535 tons, 
as compared with 2737 tons of pig iron and 6904 tons of steel in 
the corresponding week of last year, showing an increase of 
6498 tons of pig iron and a decrease of 1631 tons of steel, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

In the South Yorkshire district several minor disputes are now 
waiting settlement, which, it is expected, will be arranged 
amicably, except perhaps in one instance, where it is feared the 
men will come out, At present there is a slackening in the local 
demand for house coal, both on metropolitan and local account. 
The extremely mild weather which generally prevails is not 
affected by a day or two’s frost ; and as the pits are all working 
well and sending heavy supplies to bank, prices show signs of 
weakening. A week or a fortnight of winter weather would soon, 
however, tend to stiffen the coal trade. As it is, sales have been 
made at lower figures to clear stocks, although, as a whole, values 
are maintained. Best Silkstones make 9s, 6d. to 10s, per ton; 
ordinary from 7s. 6d. per ton. Barnsley house from 8s, 6d. to 
9s, 6d. per ton ; seconds, from 7s. per ton. For steam coal there 
is demand sufficient to take all that is raised, the home market 
being very steady, while the export trade is wonderfully well main- 
tained. The railway companies are now receiving deliveries on 
account of the new contracts, Barnsley hards being firm at 7s. 3d. 
to 7s. 9d. per ton ; seconds from 6s, 6d. per ton, Gas coal, owing 
to the season, keeps in brisk request. Although the slackness in 
coke throws a heavy weight of small fuel upon the market, manu- 
facturing sorts find a ready sale at former prices, nuts fetching 
from 6s, to 7s. per ton ; screened slack from 5s. per ton ; pit slack 
from 2s, 6d. per ton, In coke there is less active employment, the 
commoner qualities making less money for immediate delivery. 
For forward delivery ordinary qualities are at 9s. to 10s. per ton, 
and washed coke 11s, to 12s. per ton, 

The Yorkshire trade with Hull in 1897 shows a steadily main- 
tained advance in business. The weight taken to that port, which 
is the great export depdt for Yorkshire and a portion of Derby- 
shire, showed 2,655,744 tons, as compared with 2,420,416 tons in 
1896, or practically an increase of 10 per cent. Since 1885 the 
coal trade with Hull has doubled, and as railway developments are 
being pushed forward most vigorously, South Yorkshire collieries 
are certain to have a still larger trade with the great Yorkshire 
port in the future. The weight sent during the closing month of 
the year exhibits a decrease of 3400 tons. This practically means 
nothing. Of our foreign customers Sweden and Norway head the 
list with 371,264 tons in 1897, against 314,263 tons in 1896; an 
increase of 57,000 tons. North Russia comes next with 252,786 
tons, against 234,513 tons ; an increase of 18,255 tons. Holland, 
141,876 tons; increase 27,434 tons. Germany, 159,315 tons ; 
increase 23,493 tons, Denmark, 44,593 tons; increase 9251 tons, 
Belgium, 35,371 tons; increase 6142 tons. Other countries 
generally show a diminished business. From Denaby and Cadeby 
Main no less a weight than 427,808 tons was sent to Hull during 
the year, being an increase of 33,436 tons on 1896, Hickleton, 
Manvers Main, and other collieries also exhibit improved business, 
twelve of the largest South Yorkshire collieries sending 1,445,976 
tons, or 36,336 tons more than in 1896. Twelve principal West 
Yorkshire collieries show even a larger rate of increase—515,672 
tons, which is 136,032 tons more than in 1896. 

The year has opened very favourably both in the light and 
heavy trades of Sheffield. 

The Sheffield firms associated with the Masters’ Federation have 
held a meeting since last report, and unanimously endorsed the 
decision come to at the general meeting at York. Fresh notices 
have been posted at several works. It is expected that the levy 
upon the men will be increased from 5s, to 7s. per week. Men, 
chiefly non-unionists, are in some instances dribbling back to 
their employment. 

The Board of Trade returns for December enable us to see the 
year’s business with foreign and colonial markets in hardware and 
cutlery and in steel. In hardware and cutlery the closing month 
of the year represents a value of £171,367, which is a drop of about 
£23,000, as compared with December of 1896. On the month the 
increasing markets were Russia, Sweden and Norway, Germany, 
Holland, Belgium, Spain and Canaries, Chili, and British North 
America. The decreasing markets were France, United States, 
Foreign West Indies, Brazil, Argentine Republic, British Posses- 
sions in South Africa and East Indies, and Australasia, Business 
in South Africa has been very bad during the month, the value 
being only about one-half of what it was in December of 1896. 
For the whole of the year the export trade in hardware and 
cutlery represented a value of £2,107,264, as compared with 
£2,122,404 in 1896. The principal decreases were shown by British 
Possessions in South Africa, Brazil, United States, British Posses- 
sions in East Indies and Australasia. The chief increasing markets 
were Russia, Germany, Holland, Belgium, Spain and Canaries, 
and British North America. In steel, unwrought, the value for 
the month was £235,794, as compared with £209,800 in December 
of last year. Increases were shown by all markets, except 
Denmark, United States, and Australasia. The value for the year of 
exports was £2,606,778, against £2,517,555 5 





) for 1896. Germany was 
our best customer, taking a value of £476,797, while Russia came 
next with £359,399, and the United States third with £265,184. 
Russia’s figures show an advance of £66,000 as compared with 
1896, but Germany and United States both exhibit a considerable 
falling off. Sweden and Norway continue to be increasing 
markets, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE business of the year has opened very satisfactorily, a good 
trade is being done, prices generally show an upward tendency, 
and in some cases have been advanced. It is surprising how 
small an effect the continuance of the dispute in the 
engineering industry, and the unfavourable reports that are 
given with respect to its early termination, is having on 
our general trade, and all expectations of lower prices as 
a result of it are disappearing, though more lock-out notices 
have been given this week. It was predicted when the 
stoppage began that it would not be long before trade would be 
paralysed at the shipyards and iron and steel works, but we have 
got into the seventh month, and still nearly all the shipyards and all 
the finished iron and steel works are in operation ; indeed, manu- 
facturers of finished iron and steel have more orders booked 
than probably at any previous time, and have been able to raise 
their prices, 

The opinion now is, that having got over the holidays, and what 
is usually the dullest period of the year, we shall not see lower 





arp for if the ‘‘ bears” could not force down the value of iron 
ast month, when things were as favourable to them as they are 
likely to be, they have not much chance of “smashing” the 
market now, for we must look for the demand setting in for 
spring delivery. It is pretty clear that the makers of Cleveland 

ig iron have proved too strong for the ‘‘bears,” for the latter 
ave been busy “‘ covering,” and further than this, second hands 
are not underselling the makers, as they prefer to hold the iron 
for the better prices that are generally expected. The opinions as 
to the future in all branches of the iron and allied trades are 
decidedly on the optimist side, and it must be acknowledged that 
there are good grounds for such views. 

The price of No. 3 Cleveland G,M.B. pig iron has advanced another 
3d. this week, and a considerable quantity has been sold at 40s. 9d. 
per ton for prompt f.o.b. delivery. Nothing below 40s. 74d. has 
been taken this week, but now that would not be looked at. The 
price for spring delivery is 41s., and buyers are more anxious than 
sellers to operate ; they would buy for delivery a good deal further 
ahead than the spring at 41s. if they could get that price accepted. 
Some, in fact, have offered to buy for delivery over the whole of 
1898 at that figure. This may be taken to indicate the hopeful 
views that are entertained. No. 1 is at 42s., No. 4 foundry at 40s., 
grey forge at 39s, 3d., and mottled and white 39s., these being 
practically the same as last week ; but it must be remembered, 
that they did not fall in sympathy with No. 3. For mixed 
numbers of East Coast hematite pig iron there has been an 
improvement in price, which was much needed, and 49s. 6d. 
has been generally paid. This has bettered the situation 
for producers, who also will profit by the lower price that 
is taken for Rubio ore, the latter on account of the reduced 
freights. Average Rubio ore has this week been sold at 14s. 9d. 
per ton, delivered Tees or Tyne. Hematite makers in this district 
are doing a stronger business with what outside the district is their 
best market—Sheffield—as they are not asking so much above 
West Coast prices as they have for several months, and shipments 
have been better. It has for along time been thought that the 
stocks held by the producers of hematite iron were very large, but 
such does not actually appear to be the case. 

The stock of ordinary Cleveland pig iron in Connal’s warrant 
stores on Wednesday night was 78,217 tons, an increase of 515 tons 
this month. Of hematite pig iron the stock was 50,405 tons, a 
decrease of 156 tons for the month. Shipments of pig iron from 
the Cleveland district are poor this month ; up to the 12th they 
were 25,759 tons, as compared with 28,851 tons last month and 
28,184 tons in January last. 

The official accountants, having completed their examination of 
the makers’ books, have certified that the net average realised 
price of Cleveland No. 3 pig iron during the quarter ended 
December 31st was 40s. 9°93d. per ton, that being 10°84d. per ton 
higher than the previous quarter, and in accordance with the 
sliding scale the blast furnacemen will for the current quarter have 
their wages advanced 2} per cent. During 1897 the quarterly 
ascertainments were as under:—First quarter, 39s. 4°35d.; second 
quarter, 40s, 0°12d.; third quarter, 39s. 11°09d.; and fourth quarter, 
40s, 9°93d.; and the average for the whole year comes out at 
40s. 0°37d., as compared with 37s. 6°39d. in 1896—increase 
2s. 5°98d.; and 35s, 2'94d. in 1895—increase 4s. 9°43d. The past 
year’s average has been better than that of any year since 1890. 
The average quoted rate for No. 3 last year was 40s. 10d. Railway 
rates for iron-making materials in this district, are regulated by a 
sliding scale based on the above-named average realised price of 
No. 3 pig iron, and the rates for the current quarter will be 
advanced 1 per cent. The rates are advanced or reduced 1 per 
cent. for each completed shilling of average price between 35s. and 
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From the statistical report of the Middlesbrough Chamber of 
Commerce for 1897 it appears that the imports of foreign ore into 
that port last year reached 1,287,523 tons against 1,462,442 tons 
in 1896, last year’s quantity being the smallest recorded since 1893. 
The decrease is borne out by the smaller production of hematite 
iron. There are 87 blast furnaces within the limits of the port of 
Middlesbrough, and of these 66 were in operation at December 
31st, of which 44 were on ordinary Cleveland iron, and 22 on 
hematite. The output of pig iron was, Cleveland, 1,345,000 tons— 
the largest since 1885 ; and hematite, spiegel, and basic pig iron, 
892,000 tons—a decrease of 60,000 tons on 1896; the total being 
2,237,000 tons, or 45,000 tons less than in 1896, when the best on 
record figures were reported. The total shipments of iron and 
steel from Middlesbrough reached 1,691,642 tons, the largest ever 
reported, 51,000 tons more than in 1896, and 325,000 tons more 
than in 1895. The improvement on ten years ago was 26 per cent. 
Of pig iron, the quantity exported was 1,132,921 tons, of finished 
iron 242,225 tons, and of steel 316,496 tons. The value of the ship- 
ments—except that of coal and coke—was £4,763,280, or £1,153,225 
more than in 1896, which was the previous best year. Salt was ex- 
ported to the extent of 183,803 tons, and the production on Tees- 
side is about 400,000 tons per annum. Shipments of slag for 
manurial purposes chiefly amounted to 58,301 tons, against 36,762 
tons in 1896, and of chemicals 16,508 tons, against 8715 tons. 

The demand for finished iron and steel continues generally 
satisfactory, and neither in the matter of prices nor demand are 
the manufacturers suffering by reason of the engineers’ strike. 
Their works are in full operation, and they have been able to 
advance their prices, which are features just the opposite of what 
was generally expected. Steel ship plates are a little easier, 
£5 7s. 6d. being asked, the manufacturers having found that 
consumers were not prepared to give £5 10s., to which the 
quotation was recently advanced. Iron ship plates are .at £5 5s.; 
steel ship angles, £5 5s.; iron ship angles, £5; common iron bars, 
£5 5s.; steel sheets (singles), £6 17s. 6d.; all less 25 per cent. f.o.t. 
Heavy steel rails are firm at £410s. So great is the export and 
import trade of Messrs. Bolekow, Vaughan, and Co., that they are 
extending their wharf accommodation at Eston to double the 
present capacity. 

The failure of the Engineers’ Federation and the representatives 
of the Amalgamated Society of Engineers, &c., to come to terms, 
has been followed in this district by the firm of Messrs, Ashmore, 
Benson, Pease, and Co., Stockton, paying off their engineers. At 
Sir Raylton Dixon and Co.’s shipyard, at Middlesbrough, between 
200 and 250 hands had to be paid off on Monday. The riveters, it 
appears, demanded an advance of wages, which the firm could not 
see their way to grant. As a matter of fact, they have five 
steamers launched and waiting for engines, and they are keeping 
the yard running for the benefit of their men, as it would pay them 
better under present circumstances to close the yard altogether. 
To afford work they have commenced operations on the largest 
vessel ever built on the Tees. This they are building entirely on 
speculation, but the riveters were not content to be paid the usual 
rates for piecework. Through the intervention of Mr. Robert 
Knight, secretary of the Boilermakers’ Society, Newcastle, it had 
been arranged that the discontented men should be paid ordinary 
time wages, but the men have repudiated the agreement. It is 
satisfactory to hear that the Admiralty have placed orders for 
five new torpedo boat destroyers for the Royal Navy, and of 
these the Lee will be built by Messrs, Doxford and Son, of 
Sunderland, and the Spiteful by Palmer’s Shipbuilding and Iron 
Company, Ltd. 

The coal trade is generally satisfactory ; in fact, it is several years 
since the production and the shipments were so heavy; the 
collieries are actively employed, and the tendency of prices is 
upwards. There is, indeed, the same sanguine tone as in the iron 
trade. Compared with January last year there is a considerable 
increase in shipments, and a higher range of prices rules. Last 
year’s exports of coal from north-east ports, as compared with 1896, 
were :— 





1897. 1896. 

Tons. Tons. 

Oversea... «2 «© «+ eo 10,587,616 9,853,620 
Coastwise .. «2 ec ee 8,955,999 .. .. 8,663,684 
Total .. 19,498,615 18,517,304 
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Better prices have also been realised, and for the current year 
contracts are generally held at fully 6d. per ton above those of last 
year. Tyne Dock coal and coke shipments in 1879 reached 
6,476,545 tons, or one-third of the total shipments from the North- 
Kast Coast ports. This is three-quarters of a million tons more 
than in 1896, and is the largest quantity on record from this dock, 
which is the largest coal shipping dock in the world. The weekly 
export has been as high as 145,000 tons. Best steam coal is firm at 
8s. 6d. per ton ; gas coal, 8s. to 8s, 6d.; bunker (unscreened), 7s. 
to 7s. 6d. f.o.b. Coke is 13s. 6d. per ton delivered at Middles- 
brough furnaces, while foundry coke is at 15s, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE effects of the new year holidays are still with us in various 
forms. Work was not fully resumed in many engineering and 
shipbuilding works until Wednesday of this week. In some 
instances, indeed, it will be Monday next before the works are in 
full operation. Several firms of engineers arranged before the 
holidays that their works should be closed until January 17th, 
when only those asked to start by the foreman were to be engaged. 
The employers are resolutely holding together in connection with 
the engineering dispute. It is believed that they will soon have 
their shops fully equipped with men well able to do their work. 
Shop managers testify that young men who were set to the 
machines three months ago, without any previous experience of 
the work, are turning out material quite as well finished as it could 

2 done by journeymen engineers. 

It is reported that one of the additional torpedo boat destroyers 
to be constructed for the British Admiralty has been placed with 
the Fairfield Shipbuilding and Engineering Company. 

The prospects of good business in the iron trade are fairly en- 
couraging, although so far the markets have not evinced any special 
vigour. From the annual statistics of the Scotch pig iron trade, there 
was an increase of 7632 tons in the production compared with that 
of 1896, and the consumption in foundries and malleable works was 
no less than 107,577 tons ahead of that of the preceding year. 
There was a decrease of 28,584 tons in the shipments, but after 
making allowance for this, the consumption shows a net increase 
of 78,993 tons. Stocks decreased 25,583 tons in Connal and Co.'s 
Glasgow stores, and the makers’ private holdings are down 43,816 
tons, the total decrease in stocks being thus 43,816 tons. The 
average number of furnaces in blast during the year was 79°73 
against 80 in 1896, but the average weekly output per furnace 
reached 286 tons against 284 in the preceding year, showing that the 
capacity of the furnaces continues to increase. The range of 
fluctuation in price in 1897 was from 43s. 2d. to 48s. 11d., and the 
average price of G.M.B. warrants was 45s, 4d., compared with 
46s. 10d. in 1896. 

The imports of English pig iron into Scotland in 1897 was from 
the East Coast about 101,000 tons, against 83,000 tons in 1896, and 
from the West Coast 469 tons, compared with 477,000 tons. The 
total consumption of English and Scotch pig iron in Scotland in the 
past year reached 1,518,719 tons, compared with 1,401,142 tons in 
the preceding year. The Scotch pig used reached 948,719 tons, 
against 841,142 tons last year. English West Coast iron was 
101,000 tons, against 83,000 tons, and English East Coast 469,000 
tons, compared with 477,000 tons in 1896. The decrease of 8000 
tons in the quantity of English East Coast iron used in Scotland is 
due to the fact that the extremely heavy shipments from Middles- 
brough sent up the prices of Cleveland pigs to such an extent that 
it became more profitable for founders to use Scotch iron than the 
imported article. 

The Glasgow pig iron market has been inactive this week, but 
the tone has, on the whole, been firmer, with an upward tendency 
in prices. Scotch warrants were done at 45s. 6d. to 45s. 8d. cash, 
and 45s. 85d. to 45s. 1ld. one month. A smal] quantity of Cleve- 
land iron changed hands at 45s. 14d. and 45s. 104d. for delivery 
in one month. Cumberland hematite warrants sold in limited 
quantity at 48s. 64d. to 48s, 8d. cash, and 48s. 10d. and 48s. 10$d. 
one month, There was practically no business in Middlesbrough 
hematite warrants in our market. Scotch-made hematite is in 
fair demand at 52s, 3d., delivered at the steelworks. The prices 
of Scotch makers’ pig iron have been steady :—Govan and Monk- 
land, Nos. 1, are quoted f.o.b. at Glasgow, 46s.; Nos. 3, 45s. 74d.; 
Wishaw and Carnbroe, Nos. 1, 46s. 3d.; Nos, 3, 45s. 9d.; Clyde, 
No. 1, 50s. 3d.; No. 3, 47s. 3d.; Gartsherrie, Calder, and 
Summerlee, Nos. 1, 5ls.; Nos. 3, 47s. 6d.; Coltness, No. 1, 52s.; 
No. 3, 48s.; Glengarnock, at Ardrossan, No. 1, 51s.; No. 3, 46s.; 
Eglinton, at Ardrossan or Troon, No. 1, 48s.; No. 3, 46s, 6d.; Dal- 
mellington, at Ayr, No. 1, 48s.; No. 3, 46s. 6d.; Shotts, at Leith, 
No. 1, 52s. 6d.; No. 3, 50s.; Carron, at Grangemouth, No. 1, 
dls. 6d.; No, 3, 48s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
were 4063 tons, compared with 7270 in the corresponding week of 
last year. There was shipped to the United States 150 tons, 
Australia 225, France 40, Italy 536, Germany 200, Holland 145, 
Belgium 110, China 85, other countries 265, the coastwise ship- 
ments being 2307 against 5464 in the same week of last year. 

The coal trade has been quiet, the very mild weather reducing 
the home demand, while the shipments have been rather smaller 
than usual even at this season. Coal prices are nominally un- 
changed. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A WIDELY-circulated rumour was current in Cardiff last week, 
and formed the subject of discussion on ’Change and in trading 
circles generally, to the effect that a syndicate of Americans was 
in treaty toacquire Dowlais Steel Works and Collieries. It appears 
to have emanated in London amongst financial men, and was 
received in Cardiff by the leading daily from their London corre- 
spondent. This naturally caused a sensation in the district, and 
reasons against the likelihood of such a step and opinions in 
favour were to be heard on allsides. One strong argument against 
is the sum stated to be the price, namely, two millions sterling. 
Had it been five the rumour would have been strengthened. Con- 
sidering the enormous responsibility attached to the concern, I 
should not be surprised at Lord Wimborne being willing to 
negotiate at a price. 

So long as the engineering dispute exists there is no knowing 
what complications may not arise, and the attitude of the colliers 
is not assuring. An ironmaster, on the eve of a further investment 
of a large amount of capital, told me personally that he had doubts 
of the wisdom of the step ; whether, considering labour difficulties 
in particular, it would not be wiser to ‘‘ keep it in the stocking.” 
tad well that the working man should note, and cogitate upon 
this fact. 

Authorities in the steel trade of Wales say that a transfer of a 
great ironworks like Dowlais to a syndicate, no matter the nation- 
ality, is not to be regarded as visionary. Americans having shown 
that they can be self-supplying in steel, naturally would like to 
find outlets for over-production, and by acquiring old-established 
works they would secure the old customers, It is but right to add, 
that the officials of the company maintain a rigid silence. As one 
stated to me, “I will not affirm or deny ;” and hence the matter 
remains awaiting later news. Mr. E. P. Martin, the general 
manager, and Sir Lothian Bell, are in America. 

Small matters in coal sometimes carry significance. There was a 
sale by auction this week of 1500 tons in Cardiff, ex ship Helena, 
when high prices were gained, part realised 6s, 8d., some 7s., and 
a part 8s, 3d. Last week, though a broken one, exhibited a large 
total at Cardiff; over 300,000 tons exports. Swansea exports came 


very near to 40,000 tons, and Newport totalled close upon 60,000 


I am now favoured with the iron and coal statistics of 1897. 
The total coal exports of South Wales and Monmouthshire 
amounted to 20,364,070 tons, as against 19,160,381 tons exported in 
1896. This shows an increased shipment of 1,203,689 tons, Under 
the head of fuel, the coke and patent fuel trades indicate progress, 
and another gratifying item in the statistical account is that 
December coal totals amounted to 1,662,851 tons, as compared with 
1,553,299 tons exported in November, 

During the year Cardiff shipped 14,359,281 tons of coal, 51,228 
tons of iron and steel, 57,876 tons of coke, and 352,380 tons of 
patent fuel. Newport, Mon., despatched 3,772,637 tons coal, 
67,284 tons iron and steel, 14,717 tons of coke, and 29,716 tons 
patent fuel. Swansea coal total was 2,000,740 tons, iron and steel 
9748 tons, coke 28,452, and patent fuel 326,252 tons. Llanelly coal 
total was 239,512 tons, and 130 tons iron and steel. Last month, 
Newport, Mon., scored heavily in iron and steel, sending away 7687 
tons, to 1884 tons from Cardiff, and 788 tons from Swansea. 

The new year’s staple trades have started well. At the begin- 
ning of the week the report on ’Change, Cardiff, was, ‘‘ that for 
prompt shipment best steam are difficult to obtain at any price, 
and that it will be some time before the pressure is removed, 
sellers having practically dis of their output over the present 
month.” The report adds that seconds are in large request, dries 
active, smalls in steady request, and prices of all large coal 
advancing. 

Mid-week reports are still more favourable. The attendance on 
‘Change, Cardiff, was large and animated. For prompt shipment 
best steam were ‘‘ unobtainable at any price,” and the result was a 
run on seconds and other descriptions, The latest prices are :— 
Best steam, 10s. 6d. to 1lls.; ordinary, 10s. to 10s. 3d.; best 
dries, firmly held, 10s. 9d. to 11s.; and inferior qualities from 
9s. 9d. to 10s. 3d.; Monmouthshire, quotations nominal, 9s, 9d. 
to 10s. 3d.; seconds, 9s, 6d. to 9s Small steam a distinct 
upward tendency and a strong demand. House coal is only just 
getting into anything like a spirited condition, the exceptional 
mildness of the weather having told against it. Owners are how- 
ever, firm in prices, Latest, Cardiff :—Best, lls. to 11s, 3d.; No. 3 
Rhondda, 10s. 9d. to 11s.; brush, 9s. 3d.; small, 8s. to 8s. 6d.; 
No. 2 Rhondda, 8s. 6d. to 8s. 9d.; small, 5s. 3d.; patent fuel, 
9s. 9d. to 10s. 6d. Patent fuel, I may state, is rapidly improving 
both at Cardiff and Swansea, Cardiff has been shipping heavily to 
Catania, Marseilles, and Barcelona this week, and despatched 3000 
tons to Rio. Swansea shipped 8000 tons, and, it is stated, has 
secured a large contract for Alexandria. Swansea coal prices this 
week are as follows :—Anthracite, 11s, to 11s, 6d.; seconds, 10s. to 
10s. 6d.; ordinary, 9s. to 9s. 6d.; rubbly culm, 4s. 6d. to 5s. 
Steam coal, 10s, to 11s. 6d.; seconds, 9s. to 9s. 6d.; bunkers, accord 
ing to quality, 7s. 6d. to 8s.; small, 4s, 6d. to 5s. House coals, 
No. 3 Rhondda, 10s. 6d. to 1ls.; through, 8s, 6d. to 9s. 6d.; 
small, 7s. 9d, to 8s.; No. 2 Rhondda, 8s. 6d. to 9s.; through, 7s. 3d. 
to 7s. 9d.; small, 5s. to 5s. 3d. Patent fuel, 9s. 6d. to 10s, 6d. 

An important meeting of colliers’ delegates was held this week, 
presided over by ‘‘ Mabon,” when the various a Sap gave 
full expression to their views with regard to the basis of an arrange- 
ment with the coalowners. The chairman was very temperate in 
his directions, inviting all to a calm and thoughtful discussion. 
Some expressed themselves in favour of a thorough abandonment 
of the scale, others for an addition of certain clauses. Finally, the 
following resolution was passed unanimously :—‘“‘ That this confer- 
ence instructs our representatives to open negotiations with the 
employers, with the view of improving the sliding scale in as many 
ways as circumstances may warrant between this and the end of 
March, but especially to endeavour to secure either the dovetailing 
of a scheme for the control of the output of coal on a minimum 
which will retain wages upon a fair and equitable basis ; and fur- 
ther that the whole of the clauses be re-drafted, so as both legally 
and otherwise to convey the meaning intended by the employers 
and workmen when the agreement was entered into.” 

Swansea imported 1250 tons of pig iron last week ; Newport also 
a large quantity, including 677 tons from Grimsby, and 500 tons 
from Whitehaven, and 1100 tons this week from Middlesbrough. 
One of the items of imports to Newport is a variation in the usual 
order of things. It was 1520 tons pig iron from Bilbao to Jones, 
Heard, and Co, Ore has been coming in freely, principally from 
Bilbao to Blaenavon, Cyfarthfa, Ebbw Vale, Dowlais, and La 
Société Commerciale. Pyle and Blaina Company received 2500 
tons from Carthagena. Dowlais Works are now again in full 
activity after the holidays. In the mills and forges the chief make 
was rails, merchant bars, and tin bars. In the mechanics’ depart- 
ment there has been a good deal of activity, overtime being worked 
every night except Saturday. This hopeful condition prevails 
generally over the district, and I hear still less of adverse in- 
fluences arising from the engineers’ strike. Employers, as I have 
stated, keep a watchful outlook, but men generally look upon the 
contest as played out, the men only anxious for some quiet way of 
getting back to their posts, 

On ‘Change, Swansea, mid-week, the following quotations 
ruled :—Pig iron, slight advance; no change in unfinished iron 
and steel, but higher prices are expected in bars, Glasgow pig 
warrants, 45s, 84d. cash ; Middlesbrough No. 3, 40s. 7$d. prompt ; 
hematite, 49s. 1jd.; Welsh bars, £4 7s. 6d. to £5 10s.; sheet iron, 
£6 7s. 6d. to £6 10s.; steel rails, heavy sections, £4 10s. to 
£4 12s, 6d.; light, £5 10s. to £5 12s, 6d.; steel sheets, £6 7s, 6d. 
to £6 10s.; Bessemer steel, tin-plate bars, £4 1s, 6d.; Siemens, 
£4 2s, 6d.; tin-plates, Bessemer steel coke, 9s. 9d. to 10s.; Siemens, 
10s. to 10s. 6d.; ternes, per double box, 28 by 20 c., 17s. 3d., 
18s, 6d., to 21s.; best charcoal, 10s, 6d, to 12s, 6d.; block tin, £63 
to £63 13s. 9d. 

Coke prices, Cardiff, firm, but unaltered, -Pitwood temporarily 
weaker, owing to large arrivals. Iron ore market steady, Best 
Rubio, 14s. 6d. to 14s, 9d.; Tafna, 13s, 6d. to 13s. 9d. 

In the Swansea Valley the steel trade is brisk, and the plate 
works are busy, though in some cases slackness has been caused by 
non-arrival of bars. At Briton Ferry all are in full operation— 
furnaces and mills. Tin-plate shipments from Swansea, 52,000 
boxes ; receipts from works, 53,671 boxes, Good deal of business 
is of a hand-to-mouth character. 

Shipments of tin-plates from Swansea in December, 1897, 
contrast on the whole favourably with those of December, 1896 ; 
but there are some cases of lessened business. Consignments to 
Russia were 2278 tons in December, 1897, as against 3267 tons in 
1896 ; Sweden, 194 tons against 26 tons ; Denmark, 89 tons against 
nil ; Germany, 1555 tons against 1375 tons ; Belgium, 21 tons to 
nil; France, 1164 tons to 674 tons; Portugal, 207 tons to nil; 
Italy, 908 tons to 1374 tons ; Austria, 123 tons to 165 tons ; Japan, 
nil to 54 tons ; United States, 4553 tons to 2148 tons. The total 
from December, 1897, was 11,182 tons, as against 9056 tons. The 
American total is encouraging, but that of Japan is somewhat of a 
disappointment. 

Lianelly is taking a vigorous initiative towards opening out fresh 
markets. As the Government has arranged to send a Commission 
to South America to inquire into the conditions and prospects of 
trade, the Llanelly Incorporated Chamber of Commerce has 
selected Mr. T. Worthington to be their representative, and it has 
been arranged that an interview between this gentleman, the 
representative of the chamber, and of the trade at Birmingham, 
will take place this week as a preliminary to active steps. 

Still another Welsh railway Bill. This is the North Pembroke 
and Fishguard Railway. The Bill has been deposited proposing 
the construction of 17 miles 17 furlongs of new line. About 155 
will form the main line, commencing in Llanarthney by a junction 
with the London and North-Western Railway—Central Wales and 
Carmarthen Junction Railway—and termimating in the parish of 
Llandilo Talybont by a junction with the London and North- 
Western Railway—Swansea section. From this line short spur 
railways are proposed, forming junction with the Llanelly and 


power is sought to create £250,000 additional capital, with pow 

to raise a further sum of £83,333 by debenture stock. ‘kx _ 
time is also sought for acquiring the land authorised in 1895, and 
for two years for completion from next July. One important iten 
comes last, to enable the company to enter into an agreement 
with the London and North-Western Railway for, amongst othe 
matters, the construction of the line authorised, " 

The working of the Glamorgan Railway has been interfered 
with at the Barry end by the subsidence of a part of the Porth. 
kerry Viaduct, necessitating the alighting of passengers at either 
end and walking across, A thorough examination of the founda. 
tions will be made, Periodical and rigid examinations were made 
of the work by the engineers at the time of building, and it js a 
well-known fact that the foundations put in were of an exception. 
ally deep and massive character. 

Sinkers of colliery shafts in Welsh valleys have learnt by bitter 
experience at times that the ancient river bed went from one base 
of the hills to the other, and a wide margin of now settled coast 
line from Cardiff west was at no remote time sea, and still later 
marshy. Geologists agree that the early Bristol Channel was 4 
narrow stream, gradually widening with time, hence the difficyl. 
ties in finding ‘‘ bottom.” In the building of Dowlais-on-Sea this 
was a long and costly labour. 

I have no doubt the engineering power will grapple successfully 
with the Porthkerry difficulty. ° 

A Bill for a proposed light railway from Jordanstown to St, 
David's has been placed, 17} miles in length, The capital will be 
£90,000, in shares of £10 each. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


NOTHING of interest can be told regarding the different iron 
markets over here, the position in the various iron-producing 
districts having in no wise altered against previous weeks. 

The Russian iron business has been remarkably good during the 
past year, having developed more rapidly and more favourably than 
could have been expected. 

The Russian Government last year for the first time made the 
demand, though indirectly, that the Russian ironworks ought to 
regulate their prices according to the prevailing condition of the 
general iron market. This occurred when a Government supply of 
steel rails was tendered for, and the Government declared that the 
prices fixed by the Russian works were too high, and threatened to 
grant the contracts to foreign firms ; thereupon the Russian works 
agreed to a reduction in their prices. Until then the Russian iron 
industry had felt pretty sure that the Government would in almost 
every instance protect and aid them, but now they have learned 
that the Government will place their orders with foreign houses 
rather than pay exorbitant prices. 

According to a Government statement concerning the output of 
platinum in Russia, that country takes the first place among the 
platinum-producing countries, yielding about forty times more of 
the above-named metal than all other countries put together. In 
1880 the quantity of platinum produced in Russia was 2946 kilos., 
in 1895 it amounted to 4413 kilos. This noble metal is found in the 
South Ural, but is prepared almost exclusively in German works, 
Owing to the scarcity of and the increasing demand for platinum, 
quotations have been continually increasing ; at present M, 900 per 
kilo. is the price quoted for raw platinum. 

At the end of 1896, 27,115 boilers existed in all the Austrian 
provinces, which shows an increase of 451 boilers against the year 
before. Bohemia comes first, with 11,285 boilers; then comes 
Lower Austria, 3738 ; Moravia, 3777 ; and Galicia with 2796 boilers. 

An acetylene gas exhibition, the first of its kind, is to take 
place during the month of March or April in Berlin, under the 
direction of the ‘‘German Union for Acetylene and Carbide.’ 
In connection with the exhibition, a congress of professional men 
of the acetylene and calcium-carbide department is proposed. 

It isreported that a nee ager) ironmastersin the Burbach district 
is contemplating the building of a large steel works. The capital 
is said to amount to nearly two million marks, There is talk of a 
similar establishment that is about to be built in Diisseldorf, 
with a stock of two and a-half million marks. In Saarbriicken a 
joint stock company has recently been formed under the name of 
Saarbriicker Cast Steel Works. 

The general meeting of the Society of German Ironmasters will 
take place in Diisseldorf on the 27th of February. 

In the Charleroi coal district several thousand colliers struck ; 
their demand is one of wages. Here and there disturbances have 
occurred, causing the armed police to interfere. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THE demand for steam coal is very good, Stems long and prices 
advancing, and very firm. House coal is in more demand than 
last week, owing to the arrival of tonnage. Prices are firm. 
Nothing new reported in tin-plates. Steel and iron works are 
fairly well employed. 

Coal: Best steam, 9s. 6d. to 10s. ; seconds, 9s, 6d. ; house coal, 
best, 11s. ; dock screenings, 6s. 6d. ; colliery small, 5s, 3d. to 5s. 6d.; 
smiths’ coal, 6s. 6d. Patent fuel 10s. Pig iron: Scotch warrants, 
45s. 84d.; Hematite warrants, 48s. 8d., f.0.b, Cumberland ; Middles- 
brough No. 3, 40s. 9d., prompt ; Middlesbrough hematite, 42s. 6d. 
Iron ore: Rubio, 14s. 3d. to 14s, 6d. ; Tafna, 13s. 3d. to 13s. 6d. 
Steel: Rails, heavy sections, £4 7s. 6d. to £4 10s. ; light ditto, 
£5 7s. 6d. to £510s. f.0.b. ; Bessemer steel tin-plate bars, £4 1s. 6d.; 
Siemens steel tin-plate bars, £4 2s. 6d., all delivered in the district, 
cash. Tin-plates: Bessemer steel, coke, 9s. 9d.; Siemens, coke 
finish, 10s. Pitwood, 16s, London Exchange telegram: Copper, 
£43 17s, 6d.; Straits tin, £63 1s, 6d. Freights: Freights remain 
about same as last week, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 7th, 1898, 

THE holidays have been days of activity in iron and steel circles. 
In most other channels of trade there have been evidences of im- 
provement, some of them most substantial. The year just closed 
was one of trial to most interests. Prices reached bed rock. 
Fortunately serious labour troubles were avoided. At present 
writing there are no signs of conflict. Iron and steel mills are 
governed by sliding scales. In engineering and mechanical trades 
trade unionism sings a gentle lullaby, The railroad employers are 
quiet, and for the most part satisfied. The miners will negotiate 
for the best wages they can get and accept them. Each of 
Carnegie’s workmen will sign an individual contract and go to 
work, The Federation of Labour is more disposed to take political 
action against the withdrawal of the greenbacks than to strike for 
more wages. The reason is that the condition of the great body 
of the people is endurable, and is improving. This is shown in 
various ways, such as increasing savings bank deposits, building 
and loan association accumulations, increase in houses of wage 
workers, and the general increase in personal comfort of the wage 
earners. The steel industry is entering a season of great activity. 
Steel rails are active in Western States. Plate and structural 
mills are booking large orders in the East. Pipe and tube mills 
are catching large orders. Bar mills are coming into a fair busi- 
ness. Pig iron production is not too great for prospective needs ; 
in fact, some makers are asking a slight advance, but it is not 





Mynydd Mawr Railway, and with the London and North-Western 
Railway at Llangathan. In connection with these lines, running 





tons foreign, and nearly 15,000 tons coastwise. 





powers are sought over the a and Mynydd Mawr, and | 
the London and North-Western, For the purposes of the Bill 








known they are getting it. The rod combination hopes to start 
housekeeping by March Ist. Other combinations are being worked 
up. A general hardening of prices is probable in steel products 
between now and spring. 
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THE PATENT JOURNAL. 


“ The Illustrated Oficial Journal of 
Patents, 


Application fee Letters Patent. 


Condensed Jrom 





+ * When inventions és been “communicated " the 
pame and address of the communicating party are 
printed in italics. 


80th December, 1897. 


90,759. SHIRTS, C, E. Corbitt, Manchester. 

30,700. Ac eTYLENE Lamps for Verocipepes, O. R. 
Hischer, Barmen, Germany. ange} 

" FASTENING for VELOCIPEDE BELLS, R. T. Gidden, 


30,762. LORRY AxLeE Lupricator, H. Clayton, Clay 


$0 708. W. ATER Supeiy Firtines for Barus, E. Rhind, 
Ms anchester. 

30,704. INDIA-RUBBER PNEUMATIC Tires, I. Franken- 
burg, Salford. 

30,769. INFLATOR CARRIER for Cycies, E. H. 

el s 

aun te »ACING MECHANISM Of Typewrirers, J. E, 
wo ooth, Bradford. 

30,767. PRODUCTION of PiGment of SHapes, T. Storer, 
Glasgow. 

30,768. SPRING aging 

a WoveN Fapric, 

), LITHOGRAPHIC 

“ne Manchester. 

. CycLE Brake Spoon, W. R. McTaggart, Dublin. 

i772. APPOINTMENT Post Carp, R. Abbay, Wickham 
"Market, Suffolk. 

99.773. TOBACCO PIPES, 

Manchester. 

‘UBE-EXPANDER, A. Matthew and A. 

Glasgow. 

30,775. Dress Guarp Cup for Cycies, F. H. W. Brein- 
inger and White and Pike, Ltd., London, 


Hill, 


: T. Mellor, Manchester. 
J. Porritt, Manchester. 
pnt Macuines, J. Kirk- 











R. R. Moore and H. Bancroft, 


Leith, 





90,776. Rack Games, F. Hutter, London. 
30 Construction of Carco Streamers, C. Bliault, 
> pea. 





against Puncrures to Tires, A. 
Breare, Burley-in-Wharfedale, 


778. PROTECTION 

A. Bell and W. sy 

Yorks. 

0,779. ATTACHING GLaAss STRAPS to Window FRAMES 
of VenicLes, F. Woodhead, Leeds. 

30,780. Sremt RaiLway CuHairs and SLEEPERS, 
Muirhead, Glasgow. 

30,781. TorprpING and TAaILine 
A. Burns, Ratho, N.B. 


30, 





A. E. 


IMPLEMENT for TURNIPS, 





90,782. BRAKE Me&cuanism for Cycies, J. M. Allan, 
Glasgow. 

90,783. SUPPORTING Device for Bicycies, E. B. Killen, 
Glasgow. 

90,784. ELastic WHEELS, A. 8. Farbrother, London. 

90,785. Dravinc Timber, &c., G. H. Eland, London. 





90,786. CHAIN Driving Gear, R. Mayne, London. 


30,787. Toot for Caastnc and Screwine, T. 8. Cox, 
Birmingham. 

90,788. Tires for Cycies, C. H. and G. Greaves, 
London. 

90,789. UPHOLSTERING Furniture, L. G.  Broel, 


London. 

90,790. Friction Cour.inas, J. Y. Johnson.—(La Societe 
anonune desancicns etatdissement Panhard et Levassor, 
France.) 

$0,791, SPEED-CHANGING TRANSMISSION GeaR, J. Y. 
Johnson —(La Société anonyme dex aacicas étatd izse- 
went Panhard et Lerassorv, France.) 

$0,792. TURNING OFF Supply of Gas, J. F. 
London. 

90,793. IncuBaToRs, C. E. Anderson, London. 

90,794. AMALGAMATION Of WaTER and Distnrectant, F. 

H. Scott, London. 

$0,795, AuTomaTIC Train Door Lock, 8. N. 
London. 

$0,705. Gas Burners, W. A. 


O'Brien, 





Dellagana and W. H. 


Hand, London. 

$0,797. Corsets, W. A. Dellagana and W. H. Hand, 
London. 

$0,798. Pavements, W. A. Dellagana and W. H. Hand, 


London. 

$0,700. Macutines for Curritna Stone, E. Stead and E. 
Rhodes, London, 

80,800. CaRRIER TRicycLE, F. Boon and E. A. 
London. 


Parsons, 


30,801. Usine Dry Disinrectants, L. Goelen, London. 
30,802. Manuracture of Wappine, C. Junge. —(R. 
Ziegler, Germany.) 


$0,803. Stowack of Bicyc_es during TRANsport, H. T. 
Sayer, London. 

$0,804, RoLLers for WINDING 
London. 

30,805. Compounp for CLEANSING 
Adkins, London. 

$0,806, Amusineo Puzz.es, J. 

30,807. Sropper for Borr.es, 
Germany.) 

30,808. MACHINERY for SHELLING 
Kernezs, P. ©. D, Castle, Liverpool. 

90,800. Foor-RULE, H. 8. Philippe, Liverpool. 

30,810. Cueck Titus, J. Pallweber, Liverpool. 


Paper, C. W. Robinson, 


of Giass, C. and J. 


A. Harvey, Canada. 
J.G, Lorrain. —(F. Clouth, 





the Locust Bran 


90,811. TREATING Roorinc MetaL, G. M. Campbell, 
London. 

$0,812. Tusk Currer, E. 8. Dixon, London. 

90,813. LeatHerR Baas, W. B. Holt and J. T. Murphy, 


London. 


$0,814. Gas Motors, W. J. H. Jones, London. 


80,815, ANIMATED PuotograpHs, W. J. H. Jones, 
London. 

30,816. Bepsreaps, T. Kirkland, London. 

30,817. Grain ELevators, E. V. Johnson, London. 


30,818, Tunes for Liguips, Betts and Co., Ltd., and W. 
Nimmy, London, 
30,819, BALL-BEARING 

London. 
30,820. Dumpina 
London, 
- Kyitrep Goons, G. Koch, London. 
POLE GE A. H. C. Carson, London. 
28, A. C. Taylor, London. 
s, T. Gander, London. 
J. Summerville and F. David- 


MeEcHANIsM, O. H. Collmer, 


Raitway Trucks, W. A. Smith, 





( 

25, GAUGE GLASSES, 
son, London. 

90,820, Skirt Houpers, A. E. Kelleway, London. 
27, CycLe Wuek xs, J. Hunt and W. H. McMullen, 

7a 

328. Cup Fasteners, G. C. McLean, London. 

. Saws, J. B. Hannaford, London. 

30, 30. OPENING Doors, E. le Maire, London. 

— a Gas Bu RNERS, J. Moeller.—(0. Kern, 
rance 

30,832, Arc Lamp Carrier, J. Brockie, London. 

30,833. Treatine Catcium Carpuret, C. E. Yvonneau, 
London. 

— — Tirgs, C. E. Squier and F. Windham, 
vondon 

30,835. Guass SLaBs with INLaip Wirg, P. T. Sievert, 
London, 
),836. Rixerne Betis, F. H. Kitchin, London. 

Burnett, 















3837. Rorary TIPPLERS, Ww. O. Wood, Cc. 
and C. Snow, London, 

30,838. ACCUMULATOR Prates, C. Marschner, London. 

30,839, SHoEING Horsss, C. J. F. oss, London. 

30.840. TRANSMITTING "APPARATUS, c. E. Cooper, 
London, 

30,541. ELECTROLYTIC APPARATUS, G. C. Marks. HH. dé 
Solages, France.) 

30,842, ALIMENTARY Propucts, C. Kobbe, London. 

30,843. Means for VENTILATING SEWERS, P, M. Beau- 
mont, London. 

30,844. New Damper, F. W. 
Belgium.) 

30,845, CHAINLESS Grr for Cycies, F. W. Golby.—(J/. 
Resch, Austria.) 

30,846, ‘ConTROLLING Mecuanisms, E. Wilson and C. 
J, Evans, London. 





Golby.{S. Demoulia, 











Slat December, 1897. 
Mupauarps, E. W. Timmis, London. 
Raitway Ports, L 


30,847. 

30,848. OPERATING 
London, 

30,849. Macuine for Pressinc Hay, J. E. 8. Perkins, 
Peterborough. 

30,850. Gamer, 8. A. Armitage, Bradford. 

30,851. RerLecrors, 8. O. Cowper-Coles, London, 

30,852. SreeRinG Locks for Cycies, J. 
Worcester. 

30,853. TRANSMITTING PowgR, W. Black, F. M. Groves, 
and D. Phillips, Shrewsbury. 

30,854. DisriLtinc Apparatus, J. Gallegos, Kingston- 
on-Thames, 


| 


| 


A. Timmis, 


4. Paper Putp Strraisinc Apparatus, W. W. Beans 


mont, London. 


| 


5. CLEANERS for Topacco Pipss, H. H. Thomas, Not- | 


tingham. 


| 6. Hay Surtz, H. Thomson, Glasgow. 


Hogarth, | 


30,855. RECOVERING AURIFEROUS GRAVELS, W. Douglas, | 


Glasgow. 

30,856. Apron for BicycLe Front, C. H. M. Wharton, 
Manchester. 

30,857. Tinks, 8S. J. Howells, London. 

30,858. Pumice, A. E. Pinfold, Bradford. 

30,859, DousLinc Macuings, W. G. Heys.—(C. Martinot 
and A. Galland, France.) 

30,860. Currina Tubes, F. R. Putzand J. Kenyon, 
Manchester. 

30,861. Kepucina Surrace Friction, R. C. Sayer, 
Bristol. 

30,862. Mup Guarp, A. L. Joynt, Dublin. 

30,863. Parinrina a CoLoursp Surrack, J. Joly, 
Dublin. 

30,864. Raittway C 
ampton. 

30,865. Pyeumatic Tings, F. H. Mingay, Bridge of 
Weir, N.B. 

30,866. Suurrte Cueckina Motions, 
Huddersfield 

30,867. Cocks, R. R. Lawson, Manchester. 

30,868. VeLocirepe Driving Gear, C. C. 
Coventry. 

30,869. VenTILATION of BuiLpincs, 8S. M. Rutnagur, 
Manchester. 

30,870. Toys, G. 


ATTLE Trucks, 8. Ford, North- 





A. Johnson, 


Broad, 


F. Liitticke, London. 


30,871. Mou.p for ForminG Bortrves, D. Oliver, Castle- 
ford, Yorks. 

30,872. Domestic ToastinG Apparatus, A. R. Foster, 
Bradford. 


30,873. Tites, A. Paternostre, Brussels. 
30,874. Batu Bearinas, A. Chiarelli, Brussels. 
30,875. Revo_vine Terrace, P. Luy, Brussels. 


30,876. BLocxs for Brazino, F. D. Nawell, Man- 
chester. 

$0,877. OprarninG Mick Preparations, A. Backhaus, 
London. 


30,878. Sprinc Matrresses, O. Ransford, Glasgow. 


30,879. LapeLs, F. M. Merridew, Boulogne-sur-Mer, 
France. 
30,880. Fincxn-protector for Knives, F. D. Sippel, 


Birmingham. 

30,881. SIGNALLING, 8S. J. Motton, Penzance. 

30,882. Cycixes, A. A. Tyler, W. March, and H. Penn, 
London. 

30,883. Brakk Mecuanism, T. H. Lewis and T. H. 
Smith, Barnes, Surrey. 

80,884. Sewino Seams, T. R. Shillito.—(The Fabrik fiir 
Spezialndhimaschinen A. G. [Patente Julius Gutmann), 
Switzerland.) 

80,885. Breecues, E. 8. Snell, London. 

80,886. LIGHT-EXTINGUISHING Apparatus, J. Gunning, 
London. 

30,887. ADVERTISING MepiuM, F. Maxwell and F. Law, 
London. 

30,888. Rats, A. C. Lee, London. 

30,889. BrusH Makino Macuings, The Clinch Broom 
Manufacturing Co., London. 

30,800. FLEXIBLE and ADJUSTABLE RuLER, G. P. Clark, 
London. 

30,891. ONE-CYLINDER Paper Macutngs, A. Schwarz, 
London. 

80,892. WirE Nass, J. Wetter. Tiinnerhoff and Géitter, 
Germany.) 


| 30,893. Packinc Negpixs, C. E. Waring and E. Liley, 
Turner, | 


Loudon. 


30,804. Tins, W. E. Higgs and H. Schumann, 
London. 

$0,895. FeED-RoLLERS for Macuinges, R. H. Lane, 
London. 

30,8%. Door Kyoss and Hanpies, A. C. Hyde, 
London. 

30,897. Counting Mecuanism, C. L. T. Griffith, 
Harrow. 

—, Propuctne Corgs, H. Quistorp and H. Spatz, 
aongaon. 

30,899. CrnTRIFUGAL Separators, J. J. Berrigan, 
London. 

30,900. Lamps, J. Lewis, London. 


30,901. CormLEeD 
1 andon. 

UMBRELLAS, 
i pada 

30,903. Garments, F. Moore, C. 
Moore, London. 

30,904. TaBLes, P. R. Schubert and A. L. Helzenmiiller, 
London. 

30,905. Cocks, H. T. E. Kirkpatrick, London. 


Wire Fasrics, 


Cc. W., 


J. W. Snedeker, 
E. A., and F. H. Bluemel, 
B. Carryer, and W. 


ag Po ihas Licutixc Device, H. Borchardt, 

sondon. 

30,907. Knitrinc Macuings, A. J. Boult.—(Société 
Générale de Boaneterie, France.) 

30,908. BaLL BEARINGS, "ER. B. Lake, —— 

$0,909. ExcavaTING or Drepcine, G. W. Hope, 
London. 

30,910. BaLances, R. H. Read, London. 

30,911. TRANSFER SuRFACES, J. Rottach, London. 

30,912. ELecTrricaL REsIsTANCK Apparatus, H. A. 


Mavor, and Mavor and Coulson, Ltd, London. 

30,913. InFLaTING Tinks, 8. Reuschel and W. Higgins, 
London. 

80,914. Stays, W. Willeringhaus.—(Seiler and Co., Ger- 
many.) 

30,915. TEACHING 
London. 

30,016. RENDERING TEXTILE MATERIALS WATERPROOF, 
W. P. Thompson.—{J. Rudolf, Germany.) 

80,917. ELECTRICALLY-OPERATED Ciocks, R. Biirk, 
Liverpool. 

80,918. Fire-Licuters, E. Lloyd, Liverpool. 

30,919. Foon, J. L. Grant, Liver 3 

30,920. DIFFERENTIAL Speep Grar, 8S. E. Bagshaw, 
Birmingham. 

30,921. CycLometers, H. H. Lake.—(The New Departure 
Bell Co., United States.) 

30,922. SecuRING SLEEPING Bunks, E. L. 
London. 

30,923. Exevators, H. 
United States.) 

30,824. Depositinc Loaps, J. R. and J. Temperley, 
London. 

— Optica InstruMENTs, H. L. Huet, London. 

. Rattway Fog SIGNALLING Apparatus, H. 
go and The Electric Fog Signal Syndicate, Ltd., 
London. 

30,927. Encines, T. J. Murray, London. 

30,928. FLoorine, E. Queitzsch, London. 

30,929. Coppers, W. Clements and H. 8. Daniels, 

London. 
30,930. WueE.s, G. Hayes, London. 


Bicycte Ripixc, P. Mathieu, 


Berthon, 
H. Leigh.-(F. J. Sprague, 









80,931. Macuing Guns, A. Vickers and L. Silverman, 
London. 

30,932. Proputsion of Torpepors, W. T. Carter, 
London. 


30,938. Printep Warps, A. Leven, Cologne, Germany. 

30,934. MANUFACTURING ARMOUR PLaTE, J. T. Wain- 
wright, Chicago, U.S.A. 

80,935. Cans, J. T. Harrison, Buckingham. 

30,936. CaATTLE-CONVEYANCE Apparatus, E. L. Berthon, 
London. 


lst January, 1898, 


1. PREVENTING OscILLATIONS of TABLES on Suips, E. 
L. Berthon, London. 


2. Tire Vatves, J. E. Thornton and J. P. Lea, 
Altrincham. 

8. OIL SAvER, C. Fosbery, Patricks Well, County 
Limerick, 





7. Cuars Gearino, O, Olsen, Newcastle-on-Tyne. 

8. Stnxs, M. J. Adams, Leeds. 

9. Lavatory Basins, M. J. Adams, Leeds. 

10. Bicycte Braxgs, 8. Reid, Newcastle-on-Tyne. 

11. PHorocrapuic Cameras, A. J. E. Hill and Photo, 
Ltd., Kew, Surrey. 

12. Lininas for Hats, J. F. Allison, Bristol. 

13. CirncuLaR Kwyittinc Macutings, H. Clarke, Not- 
tingham. 

14. Inxstanvs, F. J. Palmer, Scholing, Hants. 

15. Toot Hoiper for Merat-sLorrinc Macurnes, W. 
T. Smith and W. Slingsby, Keighley. 

* Prose = ae for E.ecrroxysis, J. W. 
Live: . 

17. Iuiration Marstie, G. T. Smith and T. W. James, 
Smethwick. 


Towers, 


18. DeLiverinG Goops Our of WarrHouses, E. Jen- 
nings, Liverpool. 
19. CHimngey Top and VentiLator, J. D. Wright, 


London. 

20. AppLiances for Wasninc Ciorues, E. Taylor, 
Blackburn. 

21. Castor Rixcs for Cuarrs, W. Nevill and R. W. 
Pearson, Birmingham. 

22. AppaRatus for HEATING 
Glasgow. 

23. Presses for Letrerine, R. C. Mackay, Bristol. 

24. CLurcnes, W. P. Theermann, Liverpool. 

25. VeLocipepes, F. Westwood, Birmingham. 

26. Layinc UnpERGROUND ELrEcrric Casizs, T. F. J. 
Truss, Liverpool. 

27. Steerinc Lock for Cycuies, G. Patterson and H. 
H. Moore, Birmingham. 

28. Burners for AceTYLeNE Gas, J. McConechy, 
Glasgow. 

29. RinGc Sprsnrnc and Dovusiinc Macuings, W. G. 
Heys.{(W. F. Suttill, France.) 


Water, W. Oliphant, 


30. PLaiTInGc or FoLpinc Macuiyes, W. Sutcliffe, 
Burnley. 
31. MecuHanicaL Movement, A. G. Brookes.—(The 


Tateraational Goodyear Shoe Machinery 
United States.) 

32. Propuctne Cavcium Carsipe, J. Leede, London. 

$3. AuTomaTic FLUSHING Apparatus, G., J., and 
Clarke, Burnley. 

34. FEED-REGULATING Motion of ScuTCHING MACHINES, 
J. Nasmith.—(J. W. Nasmith, Uaited States.) 

35. Frixinc Giazinc to Greennouses, E. Compton, 
Worthing. 

86. Cans for Fiprovus Materiazs, H. H. L. Fletcher, 
G. Manwood, and W. H. Manwood, Manchester. 

37. SeL_F-cLosinc Doors, H. Beech, Manchester. 

88. ILLUMINATING Buoys and Bracons, J. R. Wigham, 
Dublin, 

89. Ciips, J. D. Tomlinson, J. Chadwick, and J. Porter, 
Manchester. 

40. Macuines for Drying Wappine, J. D. Tomlinson, 
Manchester. 

41. Dust Exc iupers, A. 
Barnsley. 

42. Inner Sores for Boors and Suxoks, J. Hendrie, 
London. 

43. Suvtries of Looms, T. Burwin and J. Whittaker, 
Keighley. 

44. Preumatic VEHICLE Tires, W. and L. H. Swain, 
Pg ae 

Evectric Switcn Apparatus, W.T. Brain, Odessa, 

_o™ 

46. Grain Coo.tna, T. T. Vernon, Liverpool. 

47. Resitient Tings for CycLe WuekE s, J. L. 
om 1. 

. Hernia Truss, R. Richardson, Liverpool. 

2. Process of MANUFACTURING FLU 1p, B. Puchmiiller, 
Liverpool. 

50. Cots, E. Law, Liverpool. 

51. Skirt, 8. E. Francis, Liverpool. 

sar Saas Rops for Curtarss, W. Gibson, Birming- 

ani. 

58. Securtrnc Keys in RatLway 
Sheffield. 

54. Exrractios of Corks, R. Nicholson, jun., Birming- 


Company, 


C. Flanders ana J. Carter, 


Dumas, 


Cuatrs, E. Jones, 


ham. 

55. Rotiinc Meta, R. W. James.—{J. B. Alecaader, 
United States.) 

56. Dust Pans, E. Greenfield, Croydon, Surrey. 

57. Lamps for ACETYLENE, Sir C. 8. Forbes, Bart., 
London. 

58. Ratt Joint for ELtectric Raitways, M. Barschall, 
London. 

59. Reverstnc Gear, H. Meyer and K. 
London. 

60. Apparatus for Cookinc Purposes, H. Higgins, 
London. 

61. Desiccation, H. Higgins, London. 

62. Opraininc Extracts of CorFrEE, 
London. 

63. SuppLyrnGc Quantities of Disinrectant, T. F. 

Farrands, London. 
. TRENAILS, W. Clarke, London, 
. Tires, H. Huber, London, 
AppLiances for Movine Bricks, W. 

‘eo 

67. Lamp, H. C. Gover, C. F. Procter, and W. G. Pipkin, 
London. 

68. Apparatus for MakinGc Incuspators, J. Minie, 
London. 

69. Construction of Rac PuLtinc TrEetn, H. Moss, 
London. 

70. Spring WasHers and Nvts, H. Box and F. Hall, 


Voeste, 


J. F. Duke, 


oO 
- 


Ee 


W. Wardle, 


London. 
71. Openinc of Meta Canisters, G. W. Baker, 
London. 


72. CINEMATOGRAPHIC Apparatus, B. Acres, London. 

73. Tires, 8. H. Crocker, London. 

74. Gas Burners, 8. H. Crocker, London. 

75. Loawoop Exrract, J. Y. Johnson.—(F. E. Bucher, 
Jamaica.) 

76. CartripGe Case Extractors, C. 
London. 

77. Device for Acruatinc VaLves, M. H. C. Shann, 
London. 

78. SecurinGc Lock-sPINDLE HANDLE, W. 
London. 

79. Propu.sion of Suips, F. 8. D. Scott, London. 

80. ELECTRICAL ADVERTISING Devices, G. A. Lesieur, 
London. 

81. CLorus for Fitter Presses, J. C. Montgomerie, 


Francotte, 


E. Foster, 


ndon, 

82. CigarETrEs, G. B. Antram and T. A. Turner, 
Croydon, 

88. Inpicators for RatLway CarriacEs, E. Cros, 
London. 

84. ComBinepD GuarRD and Gavucg, M. Freshfield, 
London. 

85. Tires, A. M. Clarke.—{ Miteldeutishe Gummiwaaren- 
Jabrik L. Peter, Germany.) 

86. SxecuRING Pipxs to 
London. 

87. Nuts, W. Windham, London. 

88. Guns, A. Vickers, L. Silverman, and C. A. Larsson, 
London. 

89. A New Sream Economicat Moror, J. 8. Giffen, 
London. 

90. CenTRIFUGAL SEPARATING Macuines, D. Alficu, 
London. 


Covuptines, A. Spencer, 


8rd January, 1898. 
91. Toy Basy Incubator, W. Stenning, London. 
92. Jornts of Broacu Prns, F. W. Hilliar, Bristol. 
98. Vent AppLiances for Beer Casks, R. King, 
B 


94. Toy, H. Bassett, West Bromwich. 
95. TYPOGRAPHICAL PrintineG Frames, C. D. Harrison, 
Manchester. 
96. VaLves, W. Obee, Londen. 
97. Construction of CycLe Frames, C. G. y Perez, 
ndon. 
98. Hotpers for Dresses, L. M. Phillips, Birming- 
am, 


186. Exvevatep Cycie Raitways, W. 





99. Dryinc Carson, J. St. C. Legge and A. 8S. Cooper, 
Dublin. 

100. Cornice Fitrines, C. Showell and F. R. Baker, 
Birmingham. 

101. Stave Arrrxer, A. H. and 8. J. O'Brien, Market 
Harborough, Leicestershire. 

102. Fire-Pproor Doors, J. H. McGrouther, Glasgow. 

103. DETACHABLE PNEUMATIC TiREs, H. O. Gee, 
Leicester. 

104. Cvcie Hotpers, The Honourable R. W. H. Rod- 
ney, Bristol. 

105. - he MaGazinE Inpicators, B. Wardle, Leek, 
taffs. 

106. Borries, R. Macintyre, London. 

107. Gear, Pemberton and Co., Ltd., and H. Bewick, 
Newcastle-on-Tyne. 

108. Axuxs, H. Phillips, Bridgend, Glam. 

109. Drivinc Cuains of Cycies, W. Scott, Belfast. 

110. ANTI-CORROSIVE ComposiTion, W. Peel, Liver- 
pool. 

111. Dritiine, T. W. Meakin, Derby. 

- Rotary Moror, J. Mossop, Saint Bees, Cumber- 
and, 


113. Gavce Truss, T. J. Kelly, Enniscorthy, Co. 


Wexford. 

114. Mixinc Macutye Firrincs, W. Waddell, Lanark- 
shire. 

115. Ramway Switch Mecuanism, E. H. Bryant, 
London. 

116. Penciz, A. J. Miller, London. 

117. HaNDLE-BaRs, J. Paquet, London. 

118. Treaps, T. Firth, London. 

119. VARNISH, Blundell, Spence, and Co., Ltd., and 8. 


Hill, London. 
120. SEAT-FENDER, H. E. and C. J. Clark, London. 
121. Mrrers, E. Batault, London. 
12 


22. SEPARATING STABLE Sats, D. F. Sinclair, 
London. 

123. Pianorortes, J. Noble and F. R. Bennett, 
London. 


124. SupportinGc Evectrric AccumvuLatTors, K. Bowen, 
London. 

125. SPEED - RIGULATING 
London. 

126. WuHeexs, T. H. 
London. 

127. PercuLorates, J. C. Mewburn.—(The Chemische - 
Fabrik con Heyden Gesellschaft mit beseriiakter Hasteag, 
Germany.) 

128. Pin, J. R. Walters, London. 

129, SrRructUREs for CENTRIFUGAL VESSELS, O. Ohlsson, 
London. 

130. Tyrr, A. J. Kreitmayer, J. Vogl, L. Seidl, and J. 
Kolbinger, London. 

131. BaLLoons, G. F. von Zeppelin, London. 

132. Hus, J. Price, Maidstone. 

133. CompineD CoLLak and Tike Fastener, G. Wilson, 
London. 

134. Rests, G. M. Lunnon, London. 

135. Pipes, A. Jowett, London. 


Switcu, &c., K. Bowen, 


Frost and E. T. Wakefield, 





136. BurnisHinc Devices, J. Roe and A. Hills, 
London. 

187. Ceramic Ware, F. J. Shippey and D. Forbes, 
London. 

138. Banp for Fancy Emprorpery, 8S. Herrmanr, 
Liverpool. 


139. Crematorigs, F. L. Decarie, Liverpool. 

140. Cusprpors, G. E. Johnson, London. 

141. BicycLe Propuisicn, F. E. B. 
London. 

142. Ores, A. Pigott, London. 

143. Lamps, W. J. Davy and G. T. Thomas-Davie:, 


Beaumont, 


London. 
144. Pipe Courtine, C. M. Hoffman and I. N. Perley, 
London. 
145. InstrumENTs for KiLitinc Fow.s, J. Healy, 
London. 


146. LauncHiIne Boats, F. W. Zimer, London. 
147. Tupes, C. G. y Perez, London. 
148. TerminAL, L. Ridout, London. 


149. Treatinec, &c., Sewage Water, F. Eichen, 
London. 
5 Bucket Exvevators, B. C. T. E. Boyesen, 
London. 


151. Jomntinc Boxes, W. L. Wise.—{The Pateat Carton- 
nagenfabrik Gesellschayt wit leseriinkter Hajtuag, 
Germany.) 

152. CrusHinc Quartz, J. West and H. J. W. Raphael, 
London. 

153. AtracHinc Hee, J. West and H. J. W. Raphael, 
London. 

154. AspHALT Pavixe, J. West and H. J. W. Raphael, 


London. 

155. Reavutatinc Expiosion Encines, F. Alsina, 
London. 

156. Fixixnc Conpuctors, A. B. Blackburn and N 
White, London. 


157. TrEatMENT of OxipE Gasrs, A. C. Southwell, 
London, 

158. Butrons, E. Kempshall, London. 

159. Furnaces, P. Cornelius, London. 

160. Exastic Tires, M. Goldstein.—{P. Lamm, 
Germany.) 

161. Supportine Seats, T. K. Bellis and J. Westaway, 
London. 

162. EVAPORATING 
London. 


ResipuaL Propvcts, C. C. Doig, 
1898, 


Rolfe, Teddington, 


4th January, 
163. Power TRANSMITTER, S. 
Middlesex. 
164. Fioats, T. 8. Jones, London. 
165. WHEEL - MOULDING Macuines, W. 
Burnley. 
166. Dynamo Mac HINES, C. B. Crawshaw and C. W. 
Hill, Bradford. 


Medealf, 


167. Wixpow Frames and Sasnes, C. Strapps, 
Manchester. 

168. Makinc Brackets, 8S. Bott and C. E. Taylor, 
Birmingham. 


169. Rosgs, C. E. Taylor, Birmingham. 
170. Bott Piate, G. and H. G. Carter, Willenhall, 


Staffs. 

171. Ovex, H. W. Harker and R. Downham, Burnley. 

172. Jot, W. T. Kent, Swansea. 

178. FIBRE-DRESSING Macutnery, A. Mellor, Hudders- 
field. 

174. PerRMANENT Way Walker, 
Manchester. : 

175. Frrine Fasrics, R. P. Carse, J. Kershaw, and R. 8 
Todd, Manchester. 
176. Bu Tron, A. Wilde, Birmingham. 

177. Sewinc Macuinyes, J. Gattenby and J. Gattenby, 
jun., Manchester. 

178. Gas Propucers J. F. P. and H. 8S. 
Moorwood, Sheffield. 

179. Stop Motions for DovusLinc Macuings, J. Meeham, 
Mancl es‘er. 

180. APPLIANCES for SPREADING the Nets of TRAWLING 
VessE.s, W. H. Thickett, Grimsby. 

181. UmBreELLas, G. C. Kenyon, Liverpool. 

182. SHeEts of Postrace Stamps, F. G. and A. Farnham, 
Liverpool. 

188. Huss of CycLe WaeeEts, W. Devoll and W. L. 
Broadway, Erdington, Warwickshire. 

184, Pouttry Coops, K. A. Thring, Manchester. 

185. “Runs” for TurKEys, K. A. Thring, Manchester. 

H. Martin, 


of Raitways, J. 


Bennett, T. 


London. 

187. Macuinery for Cuttine O11, GRoovEs in BEARINGS, 
A. G. Brookes.—(B. Phillips and T. H. Anderson, 
United States.) 

188. DentTaL APPARATUS, J. Weiss, Manchester. 

189, CoupLinc WirE CaBLEs to Cars, A. Kaiser, Man- 
chester. 

190. FLuip Meters, W. B. Johnson.—({The Pittsburgh 
Supply Company, Ltd., United States.) 

191, SPECTACLE FRAMES, G. F. Barnes, London, 

192. Support for ELecrric Lamps, S. 8. Bromhead.— 
(0. C. White, United States.) 

193. MoISTURE-PROTECTED Enps for CiGaretres, T. E. 
Allen, London. 

194. CompineD Carpet Tack and Disk, C, G, Triesler, 
London, 
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195. Grain Dryinc Apparatus, W. E. Ellis, London. 

196. InFLaTors, Ross, Courtney, and Co., Ltd., C 
Courtney, and J..A. Ross, London. 

197. Tapprinc Macuines, Ross, Courtney, and Co., Ltd., 
and C, Courtney, London. 

198. Exrractine Om, I. Spencer, London. 

199. APPARATUS for EXTINGUISHING FiRE, F. B. Hill, 
London. 

200. Pumps, C. Heirons, East Twickenham, 

201. Game, J. H. Bowes, Elland, Yorkshire. 

202. Pressinc Feepinc Cakes, H. Lambert, London. 

203. Screw TuHreabs for Borries, T. W. Simpson and 
W. H. Bradshaw, London. 

264. OPERATING SEWING MACHINES, W. J. Stewart, 
London. 

205. Propucinc Meratuic Jornery, H. A. Vouriot, 
London. 

206. Fo.prnG Suep, F. Blab, London. 

207. Puzzues, W. C. and M. R. Latham, London. 

208. Tension Device for Gran Binpers, F, J. Dvorak, 
London. 

209. Seep Driits, T. J. King, London. 

210. Cut-orrs for Steam Enornes, M, O. Arnegaard, 
London. 

211. Ferp Barys, J. G. Busch, London. 
212. Crank Drivine Gear, J. W. Deans, W. D. Foster, 
A. F. Stray, and C. Deans, London. 
213. O1Ltnc System for Enarxgs, C. 
London. 

214. Taraets, J. W. Porter, London. 

215. Tires, B. Doyle, London. 

216. Wire Fences, C. E. Robinson, London. 

217. Grinpinc Macurygs, L. E. Harper and R. F. Dow, 
London. 

218. Guarp for Tramway VEHICLES, G. Hipwood, 
London. 

219. Steam Borzers, A. Don, London. 

220. Seam-RIpPING Device, H. H. Lake.—(F. 


+ 


F. Engman, 


A. 
Reynolds, S. H. Manning, and H. C. Parker, United 


States.) 


| 





221. Ratcuet Braces and Toots, H. H. Lake.—F. A. | 


Reynolds, S. H. Manning, and H.C. Parker, United 
States.) 

222. Buiipine Boats, 8S. E. Saunders, London. 

228. Acetic Actp, E. G. Scott, London, 

224. Uritistne Waste Propvucts, A. J. Boult.—(H. L. 
Hartenstein aad G. A. Weber, Uaited States.) 

225. OpraIntinGc Power from FLoatinG Boptrs, H. 
Brinkhaus, London. 

226. Time Recorpers, A. J. Boult.—(J. J. Buscabenz, 
United States.) 

227. Freeper for THrRasHING Macuines, A. Cuntze, 
London. 

228. Matcues, W. Salter, London. 

229, EXAMINING SUBMERGED Boptes, W. J. Hammond, 
London. 

230. Sprrr GeaR WHEELS and Putteys, J. P. Mullin, 
London. 

231. MerHop of OBTAINING INCREASED SaFety in SHoT 
Firing in Coat Mivgs, C. H. Curtis, D. J. Metcalfe, 
C. L. W. Smith, A. F. Hargreaves, and A. C. Pearcy, 
Lendon. 

232. Metuop of OprarntnG INCREASED SaFety in SHoT 
Frrine in Coat Mrygs, C. H. Curtis, D. J. Metcalfe, 
C. L. W. Smith, A. F. Hargreaves, and A. C. Pearcy, 
London. 

233. Propuction of Acetic Acrp, Count H. Plater- 
Syberg, London. 

234. TiLLace ImpLeMents, J. H. Howard and H. W. 
Gibbs, London. 

235. DYNAMO-ELECTRIC MACHINES, R. Belfield.—{ The 
Westinghouse Electric and Manufacturing Company, 
United States.) 

236. KNEADING and Mixinc Macuriyeg, J. Fey, Liver- 


pool. 
237. Fire Exrincuisuers, A. C. Rowe, London. 
238. Cement Kins, 8. Taylor and J. M. Frith, Liver- 


01. 

230, Pumptnec Apparatvs, J. Gjers, London. 

240. PropeLtinc and MancuvRinG VESSELs, J. Gjers, 
London. 

241. Joints for Frames of VELocipepEs, O. Collins, 
London. 

242. Ececrric Trwe-pieces, F. Richard and T. Leutz, 
London. 

243. Tarcets, W. D. Trick, London. 

244. HanpLE-Bars for Crcies, H. H. Lake.—(E. Thival 
and H. Goffaus, France.) 

245. AvuTomatic Sarety Stops for Horstinc ENGINEs, 
J. E. Richards, London. 

246. RuBBER-SOLED Boors, H. H. Lake.—{G, F. Buttev- 
Jield, United States.) 

247. Om Lamps, J. C. Mackey and W. H. Albach, 
London. 

248. SarETy = 
London. 

249. Canpesticks, E. J. Edwards, London. 

250. Sweaters for Cyciists, A. Merbs, London. 

251. BREECH - LOADING FrirRe-aRMs, C. Francotte, 
London. 

252. TRANSPORTABLE TABLES, J. Hendricks, London. 

253. Securtnc Hanoina of Curtarns, G, Pflaumer, 
London. 

254. Axtes and Bearino for Wueets, L. Créanche, 
London. 
5. Hyprants, J. C. Hudson, London. 

256. VARYING the Action of Explosion Enarngs, J. G. 
Lorrain.—(F. Alsina, Spain.) 

257. Licutinac Device, A. R. Winpenny and T. T. 
Hutchinson, London. 

258. Drip-catcHinc Device for Canpies, F. R. Lloyd, 
London, 

259. Hatr-prns, A. E. Taber, London. 


Lock, Brand and M. 


5th January, 1898. 


260. Outer Covers for Pneumatic TIREs, 
ompson, Birmingham. 

261. Hook Fastener to Atracu Buttons, C. E. Barber, 
Manchester. 

262. Stanp for Viewtnc Processions, A. Rust, Dun- 
stable. 

263. Pyeumatic Tires and Rims, 8. L. Taylor, Fal- 
mouth, 

264. ELecrric CiGaRETTE Licuter, F. W. Whittle, 
Manchester. 

265. Tire, H. Read, Manchester. 

266. Stewrnc Pot, E. W. Colthurst, Cork. 

267. ExtincuisHers for Fires, W. C. Daggatt, Man- 
chester. 

263. Lock Nuts and Botts, J. Ricketts, Wolverhamp- 
ton. 

269. SHootina Vest, R. N. Barron, Belfast. 

270. Mops for Cieaninc Bortries, H. J. Coombs, 
London. 

271. ARTIFICIAL Lecs, R. E. Daniels, Rochdale. 

272. Gate Cuan Netrina, H. W. Bayliss, Wolverhamp- 
ton. 

278. Gavces for Steam BoIrvers, T. 
Somerset. 

274. Pickers of Weavinc Looms, 8. Fielden, Man- 
chester. 

275. Apparatus for Consuminc Smoker, S. Knowles, 
Manchester. 

276. VARIABLE Sprep Gear and Putieys, J. J. H. 
Sturmey, Coventry. 

277. Autocars, J. J. H. Sturmey, Coventry. 

278. Cootrnc Water Devices, J. J. H. Sturmey, 
Coventry. 

279. VARIABLE SpeED Gears, J. J. 
Coventry. 

280. Avrocars, J. J. H. Sturmey, Coventry. 

281. CuHeckinc the SaLe of Tickets, J. 8S. Webster, 


H. W. 


Dyer, Yeovil, 


H. Sturmey, 


Derby. 
282. Knorgs for Furniture, A. Wilesmith, Birming- 


ham. 

283. Surrts, R. Y. Kilpatrick, Glasgow. 

284. 
Middlesex. 

285. TREATMENT of OrEs, G. de Bechl, London. 

286. SHutrLe Guarps, R. 8. Collinge and R. Halstead, 
Manchester. 

287. WHeets for Cycies and Vexicies, J, Gellatly, 

. Glasgow, 











288. Lirr, J. 8S. Stephens, C. G. Major, and E. C. Stevens, 
London. 

289. Pneumatic Tire Vatvss, C. T. B. Sangster, Bir- 
mingham. 

290. MecHanicaL CycLte Joints, C. T. B. Sangster, 
Birmingham. 

291. Brake, E. A. Keller, Glasgow. 


292. Hote Marker and Dritt Gavor, C. Bennett, | 


South Shields. 

293. Removine Fisre, T, 8. Wilson and G. H. Wise, 
Liverpool. 

294. Cycies, E. F. McCowen and W. J. Johnson, 
Tralee, Co. Kerry. 

295, HaNpLe-BaRs for Cycies, A. E. Long, Jarrow-on- 
Tyne. 


206. VEssEL Construction, A. E. Long, Jarrow-on- | 


Tyne. 
297. VesseLs, A. E. Long and W. Graham, Jarrow-on- 


ham. 


299. CoverinG for BicycLe Tires, J. Schott-Czeten, | 


Brussels, 


300. Woopen Tap, L. Gavignet and E. Mary, Brussels. | 


301. CONTROLLING Stopper, H. A. Desbois, Brussels, 

302. Rorary Morors, P. A. Mugnier, Brussels, 

303. Strut for PHoroGRAPHIC FRamgs, C, Walls and H. 
Boynett, London. 

304. AERIAL Suips, T. Hawkins and F, 8. 
London. 

305. PREVENTING the DisPLACEMENT of the ROLLER 
Receiving the CuRRENT from CaBLEs, P. Meyers- 
feld, London. ‘ 

305. DeTacHABLE Jornt for CycLE Frames, J. Goddard, 
London. 

307. Dockinc Devices for Bat Race Cups, I. White- 
house, London. 


D, Scott, 


| 308. VELocrIPEDEs, I. Whitehouse, London. 


309. Lamps for AceTYLENE Gas, J. B. Melhuish, M. 
Guthrie, and J. H. Hughes, Birmingham. 

310. TuBULAR Connections for CycEs, C. G. Harrison, 
Birmingham. 


| $11. Hotpatts, J. W. and J. H. Forrester, London. 


312. Currs, N. New 
Zealand.) 

313. Musica. Top, S. Selinger.—{————.) 

314. TrEaTinG Tra Lear, A. H. B. Sharpe and W. P. 
Hurst, London. 

315. Licnurine, &e., A. Z. Germains, London, 

316. OrntTmMENT, H. Gerbing, London. 

317. Warer Vatves, J. Jones, London. 

318. RuBBeR Tires for Venicies, W. P. Garnett.— 
(The Victor Rubber Tire Co., United States.) 

319. APPLYING SpEcKs to Paper, V. Renard, London. 

320. FasTENING Down Carpets, R. Rainsford.W’. 7. 
Danner, United States.) 

321. FIRE-EXTINGUISHING Apparatus, J. E. Head, 
London. 

322. CurrinGc Cueresg, A. Ball, London. 

323. Roap Skates, E. C. Moulton, London, 

324. Packina Corns, J. N. Crabb and W. T. Noble, 
London. 

325. CrcLe Sranps, W. and A. Hunnable, Braintree, 
Essex. 

326. FIRE-LIGHTERS, J. White, Seaforth. 

327. Watt Paper Trimmincs, J. E. Farrow, Clee- 
thorpes, Lincolnshire. 

328. CycLE Mecuanism, O. Zeland, London. 

329. DrivinGc Gear for Cycces, O. Zeland, London. 

330. Locks, W. Brett, London. 

331. PREVENTING SPARKING, A. Miiller and H. Tudor 
London. 

332. FrrepLaces, E. Wiltshire, London. 

333. SuspENDING Lamps, E. Wiltshire, London. 

334. STARTING GEAR for TRamcars,.G. Peart, London, 

335. Rotary Motor, P. R. de Lambilly, Liverpool. 

336. WasHinc Macutnes, Entwisle and Kenyon, Ltd., 
R. W. and W. H. Kenyon, and J. L. Shorrock, Man- 
chester. 

337. Cicar Ho.pers, J. W. Boardman, Liverpool. 


Browne. —(G. &. Kahlenterg, 


| 338. WasHine Macuiyes, Entwisle and Kenyon, Ltd., 


and R. W. and W. H. Kenyon, Manchester. 

33... Hats, W. D. Zertii and W. W. Collyer, London. 

340. DisiNrecTING APPLIANcEs, J. W. Tate, London. 

341. CoMBINED Boot Scrapine Device, J. T. Addison, 
London. 

342. Penpants, A. J. Clark, London. 

343. Corser Fastenincs, W. Robson, London. 

344. Apparatcs for CLEANING Boots, G. 
London. 

345. CAMERAS, and C. H. 
London. 


J. B. Lane Watson, 


| 346, SEcuriNG Tires, C. Radburn, London. 
| 347. ORE TreEatMEeNT, H. Wethered.—(J/. A. Gilmour 


Fehrmann, | 


ant H. 8. Young, Ceatral America.) 

348, LABELLING Packets, R. Dalton, H. H. Wills, J. 
P. Brazil, and J. Luke, London. 

349. AppaRaTus for VARYING the AcTION of EXPLOSIVE 
Enarygs, J, G. Lorrain.—(F. Alsina, Spain.) 

350, MacHINERY for Finisuinc CLoru, C. H. Behnisch, 
London. 

351, MANUFACTURE of CoRRUGATED TuBes, 8S. Frank, 
London. 

352. Curr Retarners, C. E. Shaw, London. 

353. Brinpinac Bacon Koutzs, C, W. Fields and J. W. 
Berry, London. 

354, ADVERTISING Devices, G, A, Stephens, London. 

355, Cycie Locks, A, E. Welbourne, London, 

356. FIRE-EXTINGUISHING Apparatus, L. de L. Wells, 
London, 

357. Liquip DiscHarRGE Nozzies, L. de L. Wells, 
London. 

6th January, 189s. 
E. Kosel and F. Frentzel, 


Ww. 


358, ACCUMULATORS, 
London. 
359. MAKING 
Coventry. 

360. Games, J. C. Hall, London. 

361. Truck, J. Rooth, Isle of Man. 

362. <AvuTomaTic TILTING TANKs, 
Burnley. 

363. HARNESS 
Burnley. 

364. Curtinc the Pitz of Werr PiLte Fasrics, H. 
Faulkner, and W. H. and W. H. Wiseman, Man- 
chester. 

365, FACILITATING ADVERTISING in Newspapers, G. H. 
Smith, Manchester. 

366. Tor CLip for RuBBER PEDALs, T, Cummings, Bir- 
mingham. 

367. SmoktnG Pipes, J. G. Anderson, Glasgow. 

368. CLEARING Snow from PERMANENT Way of RalL- 
ways, W. Douglas, Glasgow, 

369. MANUFACTURE Of STEEL, &c., TuBEs, W. Beasley, 
Birmingham. 

870. ATTACHING Bayonets to Rirtxs, J. de Ugarte, 
Manchester. 

371. MeraLiic Packine Boxes for Fisu, W. J. Harries, 
Liverpool. 

372. Cruet, T. E. Jenkinson, Longton, Staffs. 

873. INSULATED and ProtEecteD Conpuctors, G. Wil- 
kinson, London. 

374. BaLu Taps for Cisterns, O. H. Wagner, London. 

375. FLExisLe Tuspes, Betts and Co., Ltd., and W. 
Nimmy, London. 

376. RemovinG PiuGs from SMALL-aRMs, A. G. Parker, 
Birmingham. 

377. PAPER MACHINE Separator, G. McNeill, Glasgow. 

. Gas Enarnes, B. Helme, Manchester. 

379. Drivinc Gear for Cycies, A. W. Bevis, Acock’s 
Green, Warwickshire. 

380. VEHICLE and Boat, J. Williams, Manchester. 

381. Cartripces, J. R. F. Miickley and F. Lee, Man- 
chester. 


CycLte Frame JOINTS, Easom, 
Cc. 


Holt and C, C. Oliver, 


Armstrong, 


Srrap, H. 


| 382. Bospins, H. Southwell and J. Grandidge, Roch- 
Emery Wuee ts, C. M. Pielsticker, Wembley, | 


dale. 
383. Switcues, J. G. Statter and Chamberlain and 
Hookham, Ltd., London, 
384. Locks, W. 8. Johnson, Glasgow. 
385. Usine a Lever, J. Worthington, Blackpool. 
386. BuLL Rivas, G. H. Tyson, Dalton-in-Furness, 
387. Mera.tic Tuses, H, Perrins, Birmingham, 


! 
388. 


| 389. Ta - DRYING 


| 399, CEsspoots, J. Hutchison, ( 
'yne. | 400, 
298, STEAM CYLINDER VALVEs, J. Freeman, Birming- | 





for Compinc Woot, B. Shackleton, 


F. 


MACHINES 
Keighley. 
MACHINERY, N. Fosbrooke, 


London. 


| sata piston, and a driving device, arranged to ‘. 
| driven from a moving part of the engine, and arranged 


390. SHARPENING Razors, G. G. Scurfield and J. J. 8. | 


Heslop, Sunderland. 
391. MANUFACTURING 
London. 
392. Construction of Batus, F. 8S. Smith and J. 
Houldsworth, London. 
393, 
394. SupporTING BicycLes, H. H. Perkes, London. 
395. Rapsir Run, W. Baines, London. 
306. Rartway Ro.uine Stock, J. Dunlop, London, 
397. HoLLow Rius for WHEELS, P. Miiller, London, 
398. ELECTRICALLY- PROPELLED Bicycik, 58. 
London, 


Water Gas, A. 8. 


ilasgow., 
Gear for BicycLes, C. C, 


Gregory, London, 


Bower, | 


DrivinGc Gear for Cycues, A. Gorse, Birmingham. 


Prem, 


Walker and W. J. | 


401. FoLpING FRAME for an AWNING and Passaae, T. 


W. Styles, London. 


402. INDIcaTING CHANGES of TEMPERATURE, J, T, Szék, | 


(G@. A. Lyacker, Germany.) 


403, INFLaTING TirEs, H. L. Webster.—{7’, Goss, South | 


African Republic.) 
404. Incanpgscine Mepia, B. W. Levy, W. Hooker, and 
R. Morrell, London, 





SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette, 


586,193, Transmirrinc ELecrricat Sionars, G@. 
Marconi, London, Bagland.—Filed December Tth, 
1896, 

Claim.—(1) In a receiver for electrical oscillations, 

the combination of an imperfect electrical contact, a 

cireuit through the contact and means actuated by 


586193] 
; 


the circuit for shaking the contact. (2) In a receiver 
for electrical oscillations the combination of an imper- 
fect electrical contact, metallic plates connected to it, 
a circuit through the contact and means actuated by 
the circuit for shaking the contact. 














586,198. Hypravuuic Riverer, 7. R. Morgana, 
Alliance, Ohio.—Filed October Lat, i894. 
Claim.—Q1) The combination with a frame and 
magneto-electric devices connected thereto and 
adapted when energised and placed against a metal 
plate to adhere to said plate, of a metal-working tool 


wn, 


{and means for turning the tool to either side and 


locking it against movement after it has been adjusted, 
substantially as set forth. (2) The combination with 


| &@ frame and magneto-electric devices connected to 
| said frame and adapted when energised and placed 
| against a metal plate to adhere to said plate, of a 


| side of the frame. 


metal-working tool, means for moving said tool length- 
wise the frame, and means for turning it to either 
(3) The combination with a frame, 


| magneto-electric devices adjustably connected there- 


Allen, | 


} 


| 





with and adapted when energised and placed against 
a metal plate to adhere thereto, of a metal-working 
tool, means for moving said tool lengthwise the frame, 
and means for turning it to either side of the frame. 
(4) The combination with a frame, magneto-electric 
devices connected to said frame and adapted when 


(586198) 




















energised and placed against a metal plate to adhere 
thereto, a screw lengthwise the frame, a carrier carried 
on said frame and engaging the screw and a worm 
shaft carried by the carrier, of a frame mounted on the 
carrier and carrying a riveting tool and a worm wheel 
also on said latter frame and engaging the worm shaft 
on the carrier. (5) The combination with two main 
frames, each provided with magneto-electric devices 
adapted, energised and placed against a metal plate to 
adhere thereto, of a movable frame carried by each 
main frame, a riveting tool carried by one movable 
frame, a holding tool carried by the other movable 
frame, and means for moving said movable frames, 
and for locking them against movement after they 
have been adjusted, substantially as set forth. 
587,293. Work-REGISTERING InstRUMENT, W. 0. 
Awsler, Pittsburgh, Pa.—Filed August lat, 1896. 
Claim.—In a work - registering instrument for 
engines, the combination, with an integrating device 
comprising a revolubiy - mounted cylinder and a 
spherical segment in contact therewith and arranged 
to have two motions, one a rolling motion along the 
cylinder and parallel to the axis thereof, and the 
other a rotary motion about a radial axis which 
swings with the rolling of the segment, whereby the 
distauce from the point of contact between the seg- 
ment and cylinder to the said axis about which the 
segment rotates is varied, of a steam cylinder adapted 
to be connected to the engine cylinder and having a 
piston and a piston-rod arranged when the piston 
reciprocates to impart to the spherical segment one of 
its said motions, a spring opposing the movement of 


See ey 


when operated to impart to the spherical segment 
the other of its said motions, substantially as 
described. 


586,265, MecHaNicaL STOKER FOR FURNACES, N, §, 
Berle, Springfield, and A, A, Bourgeois, 
Meadow, Mass,—Filed November 8rd, 18%, 

Claim.—1) In_ a mechanical stoker, the swinging 
divisional partition centrally located within the en. 
larged end of a fuel delivering conduit, said partition 
being tapered from one end to the other, and the sides 
thereof at its larger end being outwardly tapering, and 


Long 


means for imparting a reciprocatory motion to said 
partition, substantially as described. (2) In a me- 
chanical stoker, the swinging divisional partition cen- 








trally located within the enlarged end of a fuel-deliver- 
ing conduit, said partition being tapered from one 
end to the other, and the sides thereof at its larger end 
being outwardly tapering, and buffer springs to 
receive the impact of the end of said swinging partition, 
and means for imparting motion to said swinging 
partition, substantially as described. 


587,330. Ammunition Horst ror Suips, W, Rhodes, 
Philadel phia, Pa,—Fided March 26th, 1897. 

Claim. —In an ammunition hoist for ships, the 
following elements in combination: —An endless 
earrier continuously operated in one direction and 
provided with carrying or hoisting plates fixedly 
applied to it and travelling continuously with it ; means 
for actuating the carrier and its applied plates to 


587330 














continuous travel in one direction; means located 
near the bottom of the carrier for supplying to its 
upwardly - moving carrying plates articles to be 
hoisted ; a hatchway at the upper end of said carrier; 
and a movable discharge plate applied to said hatch- 
way and operating when maintained in its raised 
position to receive the articles elevated by the 
carrier ; substantially as and for the purpose specified. 


587,362. Suears ror Curtinc Metal Bars WHILE 
IN Motion, V. &. Edwards, Worcester, Mass.—Filed 
July 13th, 1895. 

Claim.—In a shear for cutting metal bars while in 
motion, the combination of a rocking frame D pivoted 
at one end and provided with ways, of a sliding plate 
I, a cutting-blade attached to said rocking frame, a 


D 











cutting-blade attached to said sliding plate, a cylinder 
L attached to said rocking frame and open at its upper 
end, and a cylinder K attached to said sliding plate 
and open at its lower end, said cylinder K inclosing 
said cylinder L, and means for admitting fluid under 
pressure to said cylinder L, substantially as described, 
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THE CONSTRUCTION OF MODERN WIRE- 
WOUND ORDNANCE. 
No. IL 

We may turn now to the construction of the gun, and 
cannot do better than take for description the 12in. 
as made for the English Government—see THE 
\yGINEER for December 18th, 1896—at the Royal Gun 
aw and at Elswick, supplementing our description 
. ojher guns of various calibres, and particularly the 


we 
gun, 


1Qin. wire guns, pox + 
the Fuji Yama and Yashima, of the Japanese Navy, by 
sir William Armstrong and Co., and : which vary in 
ceveral important particulars from the 12in. English guns, 
made collaterally with them. 

The 12in. service gun, 1897, consists of a barrel com- 
sosed of two concentric tubes, known as the inner A tube or 
Jiner, and the outer A tube, over which is wound the wire in 
many layers, passing from one extremity of the gun to 
the other, and thus distinguishing it from all other guns, 
which are only reinforced on the breech portion. Outside 
this again are contracted two very long rather thin hoops 
and a short connecting collar. The great unstepped 
length of the chase hoop gives the 12in. gun a very 
remarkable appearance. The total length of the gun 
from breech to muzzle is 445}in. The weight is 46 tons, 
about one-quarter of this being taken by the wire, which 
therefore represents a length of about 100 miles. 

The Japanese 12in. gun is only strengthened with wire 
at the rear half, about five tons of wire being used. The 


eight of which have been constructed for | 





Every tube, therefore, on the 12in. gun 
has to be forged in this manner. The forgings are made 
from cast steel ingots of particular shape. The illustra- 
tion, Fig. 5, page 58, of a group of ingots in Messrs. Thomas 

| Firth and Sons’ yard, will give an idea of this shape. 
They are octagonal truncated cones, superposed on a 

| short abruptly-tapered circular base. The narrower part 
| of this ingot is the top, and as it in consequence contains 
| the light impurities, a great part of it, about one-third of 
| the whole ingot, has to be cut away. The circular base is 
| also removed. The machines used for cutting the ends 
| off at Elswick are admirably adapted to the work. 
| They were made by Messrs. Craven Brothers, Man- 
| chester. Each machine—Fig. 1—consists of a heavy 
| vertical circular face-plate, rotated by a powerful worm. 
On this face are two flat steel cheeks, from lin. to 1}in. 
| thick, capable of movement towards each other. Let 
into the edges of these cheeks are the cutting tools. 
The action is obvious. A simple automatic gear moves 
the cheeks nearer and nearer together, and so feeds the 
cut. Sometimes superposed above the first pair of steel 
plates is a second similar pair so arranged that a suitable 
slice from which to cut test piece is ripped off. One of 
these machines, as illustrated, to take an ingot 6ft. in 
diameter weighs 40 tons. The ingot either passes through 
a hollow head or is supported in front only. Three large 
V blocks carry it. The defective material having been 
removed, a test of the steel for the maker’s satisfac- 
tion is taken from the slice removed, which is, of 
course, adjacent, and practically the same as the corre- 
sponding face of the material to be used. This proving 


through them. 


ae “Frew. ‘cer 








Fig. 1—-MESSRS. CRAVEN BROTHERS’ 


arrangement of the chase hoops has, therefore, to be 
diferent to the English gun to give the necessary 
strength. The very long hoops cannot in consequence 
be conveniently used, and two shorter hoops with a step- 
down are therefore employed. A double barrel is not 
used in this gun. 

The English specification for gun steel is as follows, an 
alteration in one or two points having been made within 
the last eighteen months :— 

‘Tensile test pieces for gun forgings. 
Breaking strains, Elongation. 
Tons per square inch, Per cent. 
Not less than Not more than Not less than 
34, 44, 17. 
Tensile test pieces for breech screws, 
Breech-bushes and axial vents (obturators). 
38, 8. 5. 

“Each test piece before testing is to be provided with 
two gauge points accurately adjusted to 2in. apart, and is 
to be subjected in the testing machine, in the first 
instance, to a load of 21 tons per square inch; should 


INGOT RIPPING MACHINE 


satisfactory, the ingot is then trepanned. As every one 
knows, a trepanning machine has a hollow instead of a 

solid boring bar, and the cutting tools attached to the 
end face of the bar, so that a circular cut is made, and 
as the work advances a solid core of steel enters the bar, 
and is, of course, available for future use. It is very 
rarely necessary to trepan a large hole in an ingot. As 
the ingot is short, and the piece to be made from it is long, 
| the whole substance is as a rule required, so that only a 
| sufficiently large hole to insert a mandril powerful enough 
| to carry the ingot is pierced. An illustration of a fine 
| trepanning machine at Messrs. T. Firth and Sons’ works 
| is given in Fig. 2, page 53. 

Of late years hydraulic, or pressure forging, has almost 
entirely superseded hammer forging for gun work. Of 
course, where large hammers have been put down at 
great expense they are still used; but no new large 


| hammers are now built. 


steel is far superior to that of the hammer. With the 
latter the material is acted on superficially, the tendency 





work has a large triangular notch, which not only keeps 
the work truly in place as it is turned round and round, 
but distributes the pressure in the most effective manner. 
For revolving a large ingot or forging it is usual to attach 
to the end of it a great ratchet wheel with a lever and 
pawl worked by a chain from an hydraulic cylinder. This 
arrangement can be seen in the illustration, Fig. 3, page 53, 
of forging presses at Messrs. Firth and Sons’ works, and at 
the Elswick Steel Works, Fig. 6, page 60. The metal to be 
worked rapidly has to be intensely hot ; but, as in the earlier 
stages of working up from an ingot, the metal is collected 
into a short length, and is consequently very thick, 
it retains its heat for a long time. The forgings for the 
barrel of the 12in. English gun are about 43ft. long, 
and for the Japanese gun some 5ft. longer. Some sur- 
prise will, perhaps, be felt that such a great length of 
such small internal diameter, between Qin. and 10in., 
can be forged hollow satisfactorily; but it may be 
mentioned that failures are rare, and that much longer 
hollow forgings for steamship tail shafts are not infre- 
quently made. Fig. 4 illustrates a magnificent hollow 
forging made by “ Firths,” for a 110-ton gun. The 
total length of it is 46ft., and the weight 30} tons. 








PLATE-LATTICE GIRDERS. 





ALTHOUGH instances unquestionably arise in bridge 
practice in which, owing to unavoidable attendant con- 
ditions, the engineer has little or no choice in the selec- 
tion of a design, yet very frequently his powers in that 
respect are practically unlimited. Whence, then—as we 
have often heard outsiders observe— comes the remark- 
able discrepancy to be noticed by the most unobserv- 
ant in the designs and types of bridges which are 
erected under circumstances so exactly similar that they 
may be regarded as identical? Why is it, says the 
amateur, that each of the two bridges, separate and dis- 
tinct, although placed in such loving juxtaposition over 
the Thames at Blackfriars, should be constructed on prin- 
ciples so widely diverse as the arch and the horizontal 
girder? Are their merits respectively, in a professinal 
point of view, so evenly balanced that it is really a matter 
of indifference which principle is adopted? It will be 
admitted that the example put forward is a strong one. 
Both structures belong to the same company—the London, 





The effect of the press on the | 


the machine record any yielding point before this load | being, as anyone who has watched a large hammer at 
has been reached, the same is to be noted. The load is | work on a rectangular block will have noticed, to increase 


then to be entirely removed, and the test piece measured. | the area of the surface struck disproportionately to the | 


The permanent elongation under the load of 21 tons per 
Square inch is not to exceed 0°02in. The load on the 
test piece is then to be again applied until the breaking 
point is reached. The bending test pieces are to be 
pressed flatways with a semicircular-ended presser, 
through one or more suitable apertures or guides, 
furnished or not furnished with anti-friction rollers, at 
the option of the contractors or makers of the steel. 
That flat side of the test piece which was the nearer to 
the centre of the gun is to be, in each case, in contact 
with the presser. 

“This test is to be borne without the outer surface of 
the steel exhibiting an open crack across the whole of 
its width. Diameter of end of presser is to be 1-5in., 
and the width of aperture, or between the guides, 
2'375in.” Each tensile test piece is 4}in. long, having a 
cylindrical central part 2in. long by 0°533in. diameter. 
The bending test pieces are 4tin. long, by 0°75in. wide, 
and 0°375in. thick. 

_A clause is also included in the specification that all 
Pleces which are to be ultimately pierced with a hole 
greater than 6in. in diameter must be forged on a man- 
dril, leaving a hole reasonably near to the finished size 


body of the material. With the press a reverse effect 
obtains; a rectangular block bulging at the sides being 
produced, but at the same time, the disproportion between 
the action on the substance and the face is less than with 
a hammer. For heavy work a very great hammer 
pressure is, of course, required, presses acting at from 
2000 to 5000 tons being not uncommon, and they are 
usually fed at a very high pressure. The ingot is heated 
in an immense furnace, usually by producer gas, and 
when hot is lifted out on the mandril by hydraulic cranes. 
The mandril is slightly tapered and is hollow, a copious 
stream of water passing through it continuously. Near 
one end of it is attached a large head, and. between the 
head and the ingot a large block of metal slides on a 
parallel bar, or portion of the mandril. To remove the 
mandril, ropes or chains are attached to this block. A 
few men then draw it forwards towards the ingot, the 
ingot resting on the anvil at the time, and a great number 
of men draw it back smartly against the head of the 
mandril. The mandril is thus hammered out till the 
taper allows it to be removed freely. 

The hydraulic forging press is always vertical; the head 
is rectangular and flat-faced, but the anvil for circular 





Chatham, and Dover. The number and dimensions of 
| their spans are the same, and each has to carry the same 
| unit load, and is virtually subject to the same conditions 
| of traffic. As another illustration, the two bridges over 
| the same river belonging to the South-Eastern Railway 
| may be quoted. These are both designed on the principle 

of the horizontal girder, but differ in detail. The one at 

Charing Cross has an open web, and is a “through ” 
| bridge; that at Cannon-street a solid or plate web, and 
|isa‘*deck” bridge. They were both designed by the same 
engineer, which is not the case with the two former struc- 
tures. It may be pointed out that the “levels” of the 
two bridges at Blackfriars are exactly the same, whereas 
they may not be so with the two structures, one higher up 
the stream, and the other lower down, and if not, that 
circumstance might in itself partly account for the differ- 
ence in the types. 

Ever since the introduction of wrought iron as a 
material for the construction of railway bridges, the lattice 
and the plate, or the open and solid-sided girders, have 
had their respective advocates and opponents. Beyond a 
certain span, about a couple of hundred feet, the plate 
type is confessedly out of the running; but the relative 
merits of the two classes with respect to the debateable 
limits are still a subject of lively and warm discussion. 
It would appear now that there is an excellent oppor- 
tunity for the rival factions to terminate their feud, to 
shake hands with one another, and to accept—if they will 
—the compromise which now presents itself to them 
under the title of our present article. The plate-lattice 
| girder—for such is the form that the compromise assumes— 
| is, as its name implies, a combination of the two systems 
| of the open and the solid web. Even if its advantages 
| should ultimately prove to be neither so apparent nor so 
}real as some people might wish us to believe, yet 
| the subject is one of interest, and well worthy of profes- 
| sional consideration and attention. This new compound 
| girder may be divided into three parts, a central part and 
| twoend parts. The central length, which is about three- 
| fifths of the span, may consist of any description of trussed 
| girder, though the preference appears to be given to the 
open web, in which there is only one system of triangula- 
tion—a Warren girder, in fact. Each of the end lengths, 
so far as our information at present extends, measures one- 
fifth of the span, and constitutes a simple plate girder, 
which, in the case of both through and deck bridges, may 
decrease in depth from its attachment to the central part 
to the bearings on the supports. In the first place, the 
combination, although carried to a greater extent than has 
been previously adopted, is not completely novel in the 
strict sense of the term. It has always been the practice, 
as every draughtsman knows, in designing lattice girders, 
to strengthen them over the bearings by riveting vertical 
pillars of any section suitable to enable them to act as 
compression members, and to place similar pillars at the 
extremities of the girders. As the actual bearings of 
even girders of considerable spans are comparatively very 
short, the next step was to insert a piece of plate the full 
depth of the web, rivet it in between the two sets of 
pillars, and we have the inception of the plate-lattice 
girder. There are a few other;examples in which the 
same details have been carried ‘out; swing bridges, for 
instance, of the open-web type are always “plated” 
over the pivot-bearing pier, and the same or a very 
similar connection is made over any intermediate sup- 
ports, in the case of continuous girders of the same class 
of web. 

The object aimed at in the plate-lattice combination is 
to effect a reduction in the cost of the girder, regarding 








the realisation of which we at present entertain consider- 
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able doubts. It must, in the first place, be kept in view 
that the structural modification affects only the web of 
the girder, which bears but a comparatively small pro- 
portion to that of the two flanges or booms, rarely 
exceeding one-third. The idea is to provide for the 
maximum shearing stresses which occur at and near the 
supports, by using a plate web, and for those near and at 
the centre, where they reach their minimum, an open 
web. The value of this substitution, if it has any, must 
be considered in relation to two other very important 
data respecting the designing of bridges, namely, the dead 
and the live loads. When the former is uniformly dis- 
tributed over a bridge, the actual shearing stress at the 
centre of a girder or beam of any form or description is 
equal to zero. Under these circumstances there is no 
doubt that the sectional area of the plate web is in excess 
of what theory would prescribe, but so also is that of the 
lattice web, though the statement is only true for the 
latter system when the span is small, and when the bays 
or panels, or distance between the apices of any one series 
of triangulation, is likewise of limited dimensions. On 
the other hand, it is something in favour of the solid web 
that the shearing stress is accepted and allowed for, 
rightly or wrongly, for we do not know exactly how it 
behaves in its normal direction. But in the open web, 
which must possess at least one set of diagonal members, 
the shearing stress is no longer limited to its normal 
value, but is increased in direct proportion to the 
cosecant of the angle of the inclination of the diagonal 
members to the horizontal. Put this angle at 37 deg., 
which is its value in some examples of plate-lattice 
girders which have come under our notice, and the in- 
creased stress to be provided for will be found to be 
greatly augmented. On treating of a live or rolling load, 
such, for instance, as that of a train advancing on toa 
bridge, the conditions attending the stresses on the web 
are almost completely reversed. When the train reaches 
the centre of the span, the maximum shearing stress 
takes place there, and is always equal to one-eighth of the 
total rolling load. If we take, then, as our standard the 
heavy and powerful Mogul, Consolidation and Lehigh 
locomotives used in America, and weighing 120 tons when 
fully loaded, we can make some estimate of the quantity 
of metal required in the web at the centre of the girder 
and near it. There will not be so much loss of material 
there, and, besides, it is frequently erroneously estimated. 

It is not, however, so much with the relative merits or 
demerits of the two types we are concerned, although it 
is necessary to refer to them, as with the wisdom and 
utility of effecting their combination. How will the com- 
pound structure conduct itself with respect to rigidity, 
deflection, and a few other details which mark the peculiar 
features in which a plate girder differs from a lattice one. 
It is known that the net sectional, or what might be termed 
the theoretical weight of a solid web is but a little more 
than half that required for the open example, but in 
reality this advantage is practically nullified by the 
quantity of material demanded to stiffen the web and cover 
the joints. The amount of this extra metal, which adds 
nothing to the strength of the structure, notably augments 
with the depth of the girder, which is a function of the 
span, and ultimately puts a limit to the employment of 
that class of bridge. It is improbable that any real 
economy worth considering will result from the substitu- 
tion introduced. Again, it is recognised that the solid- 
sided girder is very much more rigid than the open type, 
and possesses a far greater power of resistance in pre- 
venting the flexure or curvature of the booms or chords. 
It remains to be seen how the three lengths—one open 
and two solid-sided—of the girders will adjust their joint 
behaviour with regard to this difference. In a plate 
girder, the web appreciably aids in resisting the deflection 
of it, whereas in a lattice girder, the resistance offered to 
deflection by the bars of the web may be considered quite 
a negligible quantity. After carefully considering the 
standard designs for plate-lattice girder bridges of spans 
of 100ft. and also of 85ft., adopted by the North Pacific 
Railway Company, we confess we fail to see where the 
superior economy comes in. For the limited spans in 
question, the difference between the cost of a plate or 
lattice girder would amount either way to but a trifling 
sum. In our opinion, a plate-girder bridge would have 
been preferable to either a simple lattice or the new com- 
bination. It should be mentioned here that the term 
lattice applied to the compound design is a misnomer. A 
lattice girder, in the usually accepted sense of the term, 
is an open-web girder, in which there must be at least 
one—and nearly always more—crossing of the diagonal 
members of the web, that is, there must be in the web 
two series of triangulation. There are no such crossings 
in the central length af the compound standard girder, 
which is properly a simple triangular girder, very much 
after the pattern of the old Warren, if the angle of the 
diagonal bars were 60 degrees instead of what it is, and 
the vertical bars omitted. A glance at the elevation of 
the standard girders cannot fail to show the vivid con- 
trast between the extreme neatness and simplicity in both 
appearance and workmanship of the plate, web, and 
panels, and those ‘of the central open-web length. In 
the former the only rivets used are those joining the 
web and flange plates and passing through the connect- 
ing angle irons. In the latter huge unsightly-looking 
gusset plates, with a correspondingly vast number of 
rivets, are introduced, and impart rather an unpleasing 
and patchy appearance to the structure. In one panel 
length of the open-web central part there are 50 per 
cent. more rivets than in the same length of the plate 
ends. In confirmation of our own views on this subject, 
and of our preference for the simple plate girder, we 
quote from a well-known American author.“  ‘ Plate 
girders are practically limited to lengths which do not 
require more than two ordinary flat cars, 33ft. long, for 
transport, 7.e., 65ft. span. The length is more rarely 
extended to three cars’ lengths, or about 100ft. maximum. 
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They are riveted at the shops, and are preferable to lattice | become somewhat securely established on the (] d 
girders, being cheaper, costing less for maintenance, and | other rivers, while also about that time the i b and 
having greater security, as faulty rivets produce less | began to ply across channel to Belfast. But at)? 
reduction of strength. They are also more free from | steamers as yet turned out were of wood, the fe ~ 
OY. 


corners, and are therefore cleaner and less exposed to | ment of the steam engine for propulsion apparently on.” 
oxidation.” The first part of the extract is particular, | stituting an innovation so all-engrossing as to preclude f. 
| for 


and refers simply to the limitation of span for plate | a time any interest or effort in bringing about th 


bridges in American practice. The concluding part is | stitution of iron for wood in the construction of ste Bub. 
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universal, and applicable to the same type of girder all} hulls. But the transition from wood to iron came ah 
over the world. We think also that, from a practical and | eventually more thoroughly and universally thes ar 
b ev ‘ q Ven 


constructive point of view, the close riveted-up connec- | the adoption of steam in place of sails. 








tion between two different systems of design—for they are| The first iron steamer of which we have record w. 

different systems—is open to some objection. | the Aaron Manby, built, not at Glasgow or Groans 
2 } as one’s sense of the natural fitness of things cia 
: aaa suggest should have been the case, but at Tipt n, Station, 


shire, at the Horsely Ironworks there, in 1820, She w 
named after her designer and constructor, and her 
was sent in pieces to the Thames and put together gt th 
Surrey Docks. Her service was not confined to then 
navigation, but she went a voyage to Paris, landing then 
a cargo of rape seed at the Port Royale, over the Seine 
She was followed by several other iron steamers a 
structed by Mr. Manby at the Horsely works and at hi, 
works at Charenton, near Paris. an 
It was not till 1827 that an iron steamer was brought 


THE EARLIEST IRON-BUILT SHIPS. 


Wuo was the builder of the first iron ship ever ushered 
into its ‘‘native element,’’ and when did iron ships begin 
to traverse the open sea? The answer to these interest- 
ing—though appearing to some probably rather belated | 
and needless—questions would seem, even at the present | 
time, to call for some clearness of statement. Glasgow | 
and the Clyde are so inseparably associated with the rise | 
and development of iron shipbuilding, that it perhaps | 

| 
| 


comes natural to residents in that head-centre of modern | into existence in the Clyde district, this being the Aplaia 
= ns ee . . - b R x i “Ap tala, 
shipbuilding and engineering to appropriate for one of | of 830 tons burthen, which plied on Loch Eck, Aroyle 
ov” 


shire. The first iron steamer to regularly ply on’ the 


themselves the distinction of being ‘‘ the pioneer of iron 
Clyde proper was the Fairy Queen, built in 1831 }, 


shipbuilding.” That honour, at all events, was claimed | 
not long ago, in quite a matter-of-fact way, by all the | Messrs. Neilson, of the Oakbank Foundry, then in Coy. 
writers—with one exception—taking part in a corre-|caddens. The hull was built by the side of the Garseyhe. 
spondence on the subject of early iron shipbuilding, which | road, on a site to which the public had free access, (np 
appeared in the columns of the Glasgow Herald, for | who, asa boy, watched her construction with intereg, 
Thomas Wilson, a carpenter of Faskine, near Airdrie, | thus describes her :—‘ The hull all over was riveted q. 
who, during the ‘teens’ of the present century, and | boilers were, the rivet heads projecting, not countersunk 
for a long period thereafter, was in the employ of the | as the practice now is. After the ironwork of the hylj 
Forth and Clyde Canal Company. The grounds for this! was finished it was taken on lorries, down by way of 
assumption consist in the building by him, assisted by |Coweaddens and Buchanan-street, and launched broad: 
his ‘‘ blacksmith,” of the iron passage boat Vulcan in | side-on into the Clyde at the west side of Glasgow Bridge, 
1817—18, at Farkine, on the banks of the Monkland Canal. | The engines were oscillating; the first made in Glasgoy 
The Vulcan was 61ft. long by 11ft. broad by 4ft. 6in.| andalso by Messrs. Neilson, the plans for which wer 
deep. She was built of plates and flat bar frames, the | obtained by one of the young Mr. Neilsons going up to 
framing and stanchions being forged wholly on the anvil | London and copying those made by John Penn on board 
by hand labour; suitable tools and appliances being then | the above-bridge steamers on the Thames.” 
of course unknown. While engaged in its construction! From the last-mentioned fact it will be seen that th, 
Wilson was frequently jeered at by sceptical fellow-work- | Clyde engineers of those days went afield to glean facts 
men and passing bargemen. He was asked derisively—or | for their guidance, and this forwardness of marine 
ironically rather—if he really imagined that iron would | engineering development elsewhere than on the Clyde 
“soom”! His answer merely was that if they would | also had its counterpart in the progress made in other 
cast their empty tea-flasks or cans into the canal they | districts by men of note with the substitution of iron for 
would see for themselves. Heedless for most part of | wood in shipbuilding. Thus, a large share of the credit 
those jeerers and scoffers, Wilson, like Noah of old, went , attaching to the introduction of iron for shipbuilding js 
steadily on with his shipbuilding, and the Vulcan was not | due to Mr. John Laird, founder, with his father, of th 
only safely floated but actually stood the test of between | renowned firm of shipbuilders of Birkenhead. In 1829 
fifty and sixty years service in the waters of the canal. | Mr. Laird built a lighter 60ft. long, 13ft. 4in. beam, and 
General intelligence’ of these days was not flashed | 6ft. depth of hold; and in 1833 a paddle steamer of 148 
across country and continents as at present, and the | tons, the Lady Lansdowne, 133ft. long, 17ft. broad, and 
battle against insular ignorance and incredulity had to be | 9}ft. deep, which was sent from Birkenhead in pieces, 
fought in different quarters. And, unfortunately for the | and put together on the banks of Loch Deig in Ireland, 
validity of the claim made on behalf of the enlightened | In the following year he constructed a second paddle 
and dauntless builder of the Vulcan as being ‘ the | steamer, the John Randolph by name, to the order of 
pioneer of iron shipbuilding,” it has to be pointed out— | Mr. G. B. Lamar, of Savannah, U.S., which was the first 
as, indeed, was briefly done by the correspondent who | iron vessel ever seen in American waters. She was 
last wrote to the Herald—that though Wilson’s name is | shipped in pieces at Liverpool, and riveted together on 
inseparably associated with the substitution of iron for | the Savannah River, where for several years thereafter 
wood in shipbuilding in the district which has been, if | she was used as a tug boat. Up to 1834 Mr. Laird had 
not the birth-place exactly, certainly the cradle and | constructed six iron vessels, the largest of which was the 
nursery of iron shipbuilding, he was not by any means | Garryowen of 300 tons, built for the City of Dublin 
the earliest shipbuilder in iron. The same ignorant | Steam Packet Company. 
scepticism displayed with regard to Wilson’s work had Sometime also during the year 1829, Mr.—afterwards, 
been called forth, and put to shame, over a quarter of aj Sir William—Fairbairn, who had already become exten- 
century earlier by the achievements of John Wilkinson, | sively known as a scientific mechanic, was asked by th: 
an ironfounder of Lancashire, who in July, 1787, built | Council of the Forth and Clyde Canal to conduct a series 
and launched the Trial, a barge of considerable size, con- | of experiments with barges to determine the law of traction, 
structed of iron, and the forerunner of many similar | and solve difficulties as to horse-power, which had been 
craft, which plied on the Severn and the canals in the | raised by Mr. Houston of Johnstone, who had experi- 
vicinity, carrying tubes, cylinders, and other ironwork | mented with a barge on the Ardrossan Canal. The first 
for the waterworks of Paris, for which undertaking | experiments were made with vessels of wood, but they 
Wilkinson was the contractor. Although not resulting | eventually led to the construction of iron vessels on a 
directly in anything practical, as in Wilkinson’s case, the | large scale. The results proved most valuable, and had 
idea of building vessels of iron was entertained and | the effect of directing special attention to the employment 
expressly advocated by various individuals in different | of iron in shipbuilding. Fairbairn himself fully appre- 
places simultaneously. Thus, in 1809, Richard Trevi- | ciated the importance of the use of iron for this purpose, 
thick and Robert Stephenson proposed iron vessels, and | and constructed an iron steamer at his works at Manches- 
even suggested masts, yards, and spars of iron plates, | ter, which went to sea in 1831. The success of this 
anticipating by very many years the almost universal | vessel was such as to induce him to begin iron shipbuild- 
practice at the present time as regards this feature in| ing on a large scale. In 1835 he established extensive 
shipbuilding. works at Millwall on the Thames—afterwards occupied by 
Those earlicr projects and achievements apart, how- | Scott Russell, in whose yard the renowned steamship 
ever, there appears good grounds for regarding Wilson’s | Great Eastern was constructed—where, in the course cf 
Vulcan as an epoch-making production. Built and | some fourteen years, he built upwards of a hundred-and- 
equipped as a ‘‘ passage boat’ she was probably the first | twenty iron ships, some of them above 2000 tons burthen. 
iron vessel regularly employed in passenger carrying. Most of the early productions of Laird, of Birkenhead; 
Wilson undertook her construction on behalf of the then | Fairbairn, of the Thames; and of others perhaps who 
Forth and Clyde Canal Company, and it appears that for | were almost contemporaneous, were for river or inland 
the design of her hull, Sir John Robertson, of Edinburgh, | navigation, the ocean-going iron ship being still a matter 
was in some way responsible. Built in 1817—18, she | of the future. To people of the present day, who regard 
commenced plying in the Forth and Clyde Canal as a| the ocean liner of 5000 and 6000 tons weight as quite ® 
passage boat in 1819, and was only broken up so lately | matter of course, the amount of distrust in and positive 
as somewhere in the seventies. According to Mr. D. M. | opposition to even those limited ventures can scarcely be 
Wilson, of Boness, the son of this early iron shipbuilder, | made to appear credible. The derision which Thomas 
he did not long remain in the trade. He was advised by | Wilson’s work evoked from the more opinionated and in- 
the superintendent of the Forth and Clyde Canal to| credulous of his fellow canal-workers in 1818 was echocd 
apply for, and he received, the appointment of overseer | and re-echoed in different localities while the evolution ci 
for the east district of the canal. While serving in this | the iron ship was proceeding. The idea was withering!y 
sapacity he superintended the repairing of vessels, and | scoffed at that our merchantmen, and even the ‘“ wooden 
also built several iron passenger boats for his company at | walls of old England,” would ever be supplanted ly 
their works at Tophill, Falkirk. In 1838 he was trans-| vessels built of a material that would naturally sink! 
ferred to Grangemouth, where he superintended, under | Even in comparatively late times the Chief Constructc? 
Sir John McNeill, civil engineer, the making of the first | of one of our Royal Dockyards declared to Mr. Scott 
wet dock at that port. After a service of over fifty years | Russell, with a feeling so strong and an indignation ‘0° 
with the canal company he retired in his eighty-seventh | genuine that the latter never forget it, ‘ Don’t talk to 2° 
year on a well-earned pension, and died at Grangemouth | about ships of iron; it is contrary to nature!” : 
in 1873 at the ripe old age of ninety-two. ° This disposition on the part of many to regard iron 
By the time the Vulcan had began to ply on the canal | shipbuilding as violating the laws of nature, and virtually 
—1818—19—the mode of progression, of course, being | suicidal, still lingered, when in 1837—388 it was proposed 
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horse-traction—the propulsion of boats by steam had|to build an iron steamer for regular deep-sea service. 
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This was actually done by Messrs. Tod and McGregor— | 
who, beginning iron shipbuilding in 1835, have been | 
designated ‘the fathers of iron shipbuilding on. the | 
Clyde ”- _and the result was the steamer Royal Sovereign, | 
Jaunched in 1839, and, thereafter engaged in the service 
between Glasgow and Liverpool. She was followed | 
shortly after by the Royal George and the Princess 
Royal, by the same builders, the latter being 1943ft. long | 
py 26ft. 3in. beam by 16ft. 2in. deep. These, and another 
yessel—the Rainbow, of 600 tons, built in 1838 by Mr. 
Laird for the General Steam Navigation Company, of 
London, for service between London and Ramsgate, after- 
wards extended from London to Antwerp—may be con- 


sidered the pioneer iron ocean steamers. 








LOCOMOTIVES SUPPLIED BY BRITISH FIRMS 
TO AMERICAN RAILROADS. 
Part I, 

Wirntn the last twelve months or so it has been realised 
by students of railway history and others interested in the 
origin and development of our present vast systems of steam 
locomotion, with an almost startling feeling of regret, that 

many of the old records and mementoes of what at its 
inception was practically a British institution, have disap- 
peared from this country for good. The system of locomo- 
tion originally due in a practical form to the inventive genius 
of Trevithick, and subsequently fostered and developed by 
Hedley, the Stephensons, and many other engineers, until at 
the present day it may in the retrospect be justly enough 
credited with a principal share in the commercial and social 
prosperity, not of this country alone but of the whole world, 
had undoubtedly its origin in Great Britain; and it would 
seem only fitting that the records of its birth and subseauent 
development should be securely housed under the roof of 
some State building immediately accessible to the inhabitants 
of the country of which it was a native. So far from this 
being the case, however, we are now face to face with the 
melancholy and irreparable fact that many of the most 
yaluable of those records are now in the hands of those whom 
without discourtesy we may term foreigners, and are 
deposited beyond recall in museums and other institutions 
which are, for all practical purposes, inaccessible to English- 
men. 

There is no intention, so far as this article is concerned, to 
seek to lay blame on those who may have contributed to this 
state of things by disposing of these records. Neither does it 
come within our province in this place to urge the 
necessity for the formation of a national museum for the 
preservation and storage of such records and other relics as 
are still held in this country. The absence of such an insti- 
tution, and—until quite recently—of any apparent general 
interest in the matter, successfully disposes once and for all, 
in our opinion, of the question of blame to be attri- 
buted to the possessors of relics who, finding no place of 
lodgment for their treasures here, disposed of them to 
American or other agencies for exhibition in foreign museums. 
It is better, indeed, that the relics should be on view even in 
the Field Museum at Chicago than that they should have been 
consigned to the fire or the paper maker in this country. 

With this brief preamble, then, we will proceed to our 
real purpose, which is the restoration, in a necessarily 
somewhat incomplete form, of some of those records which 
are now no longer accessible in this country. The subject 
chosen for this article-that of the locomotives supplied by 
British firms to American railroads—is one of considerable 
interest on one or two accounts. While American loco- 
motive practice has for upwards of half a century proceeded 
on lines widely divergent from those in force here, it should 
not be forgotten that that practice had its origin in the 
engines supplied by British firms, and that subsequent diver- 
gences were adopted in gradual sequence solely to meet 
special local requirements that called for special local modifi- 
cations. In fact, it may be 
urged with equal justice that 
the same general conditions 
have caused an almost equal 
process of evolution on this | 
side of the Atlantic, our exist- 
ing locomotives having pre- 
cisely the same parentage as 
their prototypes across the 
water, and being well nigh as 
dissimilar from their ancestral 
originals. 

Prior to the first shipment of 
a locomotive from England to 
the United States, the Ameri- 
cans had produced no railroad 
engine of a practical character. 
In 1804, Oliver Evans had 
invented a steam ‘“ motor-car”’ 
for use on ordinary roads, to 
which was given the awe-inspir- 
ing name of “ Eructor Am- 
phibolis,” to express the fact 
that it was to almost an equal 
degree a steamboat. This du- 
duplex, amphibious character 
gave to the machine little in 
common with a railroad loco- 














Seven locomotive steam engines will be employed, and, on the 
planes, five stationary engines and breakers.” The rails, as 
originally laid, were of flat iron, 2}in. wide and in. thick, 
spiked to longitudinal stringers, and were brought from 
England. John 8B. Jervis was the engineer. Early 
in the year 1828 Mr. Horatio Allen, who previously had 
been a civil engineer on the Carbondale line, was sent to 
England by the canal company for the purpose of studying 
English railroad practice, and to purchase rails and locomo- 
tives. Of the latter he ordered four at this time, three from 
Messrs. Foster and Rastrick, of Stourbridge, and the fourth 
from Stephenson, the latter being the engine already alluded 
to. Of those ordered from Messrs. Foster and Rastrick, the 


first to be delivered was the Stourbridge Lion, shown in the | 


accompanying illustration, and this, though it arrived after 
the delivery of the Stephenson engine, was actually the first 


| were never sent to the Company’s road, and ‘it is not 
known what became of them.” 

The engine ordered from Messrs. R. Stephenson and Co., to 
which allusion has already been made, was named America, 
and was No. 12 in the books of its makers. It was built in 
the year 1828, and was shipped to New York on board the 
ship Columbia, arriving in January, 1829, or several months 
before the Stourbridge Lion, so that, though the latter was 
actually the first practical locomotive which ran on metals 
in the United States, the America was the first to be seen. 
| From the accompanying illustration, which is an exact copy 
| of one of Stephenson’s working drawings, it may be noticed 
that the America was a four-wheeled coupled engine with 
outside cylinders and a bar frame. This latter point is 
worthy of special attention on account of the claims some- 
times made that the bar frame, almost invariably in use on 





‘* AMERICA,” No. 12, 


R. STEPHENSON AND CO.'S 


to turn a wheel on an American railroad. Built in 1828, it 
arrived in New York in May of the following year, and made 
its first trip at Honesdale, Pa., on August 9th, 1829. Mr. 
Allen thus describes this memorable occasion :—‘‘ When the 
time came, and the steam was of the right pressure and all 
was ready, I took my position on the platform of the locomo- 
tive alone, and, with my hand on the throttle valve handle, 
said, ‘If there is any danger in this ride, it is not necessary 
that the life and limbs of more than one should be subjected 
to that danger.’ The locomotive, having no train behind it, 
answered at once to the movement of the hand. Soon the 
straight line was run over, the curve was reached and_ passed 
before there was time to think as to its not being passed safely, 
and soon I was out of sight in the three miles’ ride alone in 
the woods of Pennsylvania. I had never run a locomotive or 
any other engine before. I have never run one since.” 























motive. For more than twenty 
years the “EructorAmphibolis” 
had no successor, until in 1825, 
Colonel John Stevens, of Ho- 
boken, N.J., designed and built a rack rail locomotive which may 
fairly enough have credit as being the first railroad engine 
which carried passengers in the United States. But, all the 
same, it can scarcely, even by a most liberal stretch of 
Imagination, be described as a practical locomotive. 

The first genuine railroad locomotive seen in the United 
States was imported from England, and was built by the firm | 
of R. Stephenson and Co., of Newcastle-on-Tyne. Oddly | 
enough, however, it was not the first to be put to actual work, 
and on that account it must be passed over for a brief space 
in favour of another English-built engine to which that im- 
portant distinction belongs, both engines being supplied to 
the same railroad, the second oldest in the United States, and | 
part of the Delaware and Hudson Canal Company’s system. 
This railroad, now known as the ‘Gravity Railroad,” is thus | 
described in a publication dated March 20th, 1828 :—‘ The 
railway commences at the termination of the canal, and runs 
over Moosic Mountain to the coal mines on the Lackawanna, 
in length 16 miles, and overcoming an elevation of S58ft. 





FOSTER & RASTRICK’S ‘‘STOURBRIDGE LION,” 1828, DELAWARE & HUDSON CANAL CO. 


But this heroic feat produced little direct result, in the 
sense that this particular engine had to rest content with a 
solitary distinction. Practically it was a failure. It weighed 
seven tons, too much for the light track on which it ran, and 
the position of its 36in. stroke cylinders, with their heavy 
beams, and the general faultiness of design and construction 


| did not tend to make its weight less destructive to the per- 


manent way. Apparently, it was abandoned then and there, 
and its subsequent career until it found a permanent resting 
place in the Washington State Museum cannot have been 
very interesting. With regard to the other engines ordered 
from the Stourbridge firm, and built in 1829, they wcr2 


named respectively Delaware, and Hudson, and wer? 
similar to the Stourbridge Lion. Whether they were 


more 
relate. There is, indeed, a tale of two locomotives, other- 
wise not accounted for, which were shipped to New York, 
and for a time were stored in a warehouse on the east side of 
the city, where they were exhibited to the public. They 


road-worthy than their predecessor history does not | 


1828, DELAWARE AND HUCSON CANAL CCMPANY 


; American locomotives, was a native invention. As a matter 
of fact, it was introduced into American practice by British 
| builders, some of whom—and notably the firm of E. Bury 
and Co.—adhered to the same system of framing for many 
years, dating prior to the introduction of locomotives into the 
United States. Stephenson’s America was interesting on 
other accounts than as being the first locomotive, and the 
first with a bar frame, on the American Continent. While it 
had a bar frame in its capacity as a vehicle, as an engine it 
occupied a transition stage, having a plate frame to carry the 
cylinders and motion, and it was, furthermore, one of the 
| earliest examples of a four-coupled engine directly driven from 
the cylinders by connecting-rods without the intervention of 
beams or other cumbrous gearing. The wheels were built of 
| wood, and were 4ft. in diameter, and were driven direct, as 
has been pointed out, by two cylinders, 9in. in diameter 
with a 24in. stroke, which were inclined at an angle of 38 
deg. to the horizontal. The boiler had a length of 9ft. 6in., 
and a diameter of 4ft. lin., and contained a fireplace 
measuring 4ft. by 3ft., and two flue tubes each 19in. in 
diameter, which led to a chimney of substantial proportions, 
lin. larger than the flue tubes. It is unfortunate that no 
very clear record seems to exist with regard to the work 
| performed by these early engines. The America was broken 
| up many years ago. 

Following on this engine Messrs. Stephenson and Co. 
received from Captain Whistler, on behalf of the Boston and 
Providence Railroad, an order for a six-coupled outside- 
cylinder locomotive of almost similar design. This engine— 
No. 17 in the makers’ books—was built in 1829, and was, like its 
forerunner, named America. It also had wheels 4ft. in 
| diameter, but six in number, and the cylinders were of 10in. 
| diameter, and 20in. stroke. The boiler was fitted with flue 
tubes. Its name was subsequently, in 1833, changed to 
Whistler. 

The third engine sent over by the Newcastle firm appears 
to have had the distinction of being the first single driver 
running in the United States. It was ordered by Captain 
Dixey for the Newcastle and Frenchtown Railroad, and 
| was built in 1831, being No. 23 in the makers’ books. The 
| name given to it was Delaware. Apparently it was of Messrs. 
| Stephenson’s standard pattern of four-wheeled, single-driving, 
| inside cylinder engine, having a pair of leading wheels 3ft. 


lin. in diameter, and a pair of 5ft. driving wheels driven by 
cylinders 1lin. in diameter by 16in. stroke. According to 
Wood, the boiler measured 6ft. Gin. in length by 3ft. diameter, 
| and contained 97 tubes, each of 1Zin. diameter. The accom- 
panying illustration will give an idea of the general charac- 
teristics of this and subsequent engines of the same class, to 
which notice will be drawn later on. 
Altogether, Messrs. R. Stephenson and Co. built four engines 
for the Newcastle and Frenchtown Road. Following the 
| Delaware came the Maryland in 1832, numbered No. 28 in the 
| builders’ list. This engine was ordered by Captain M. C. 
| Jenkins, and had four coupled wheels 4ft. 6in. in diameter, 
and inside cylinders measuring Yin. by 20in. The accompany- 
| ing illustration shows the external appearance of this engine, 
| the first of a series all practically identical, to which allusion 
will be made in due course. Pennsylvania and Virginia were 
the names given to the other engines built for the railroad at 
| Newcastle, while their numbers were 5 and 52 respectively in 
| the new set of books started by the firm. 
| It should perhaps be explained here, to account for 
| apparent anachronisms in the numbering of the engines, that 
| there were in all three sets of books kept by the Newcastle 
| firm. The first began with the Blucher, in 1814, when 
| George Stephenson was engine-wright to the Killingworth 











Colliery Company, and in this era he built nine locomotives 
for private owners at their own works. In 1823 he entered 
into the firm of Robert Stephenson and Co., at the present 
Forth-street Works, and the set of books then started showed 
a total of thirty-seven engines completed up to December, 
1830, of which one, America, No. 12, was built for an 
American road. A change of partnership took place at this 
date, and with the year 1831 a new set of books was opened, 
with all the engines turned out from January 1st onward 
dated in consecutive order up to the present day. At the 
time, however, there were twelve engines contracted for by 
the old firm, of which four were for American roads, still 
undergoing construction, the numbers of which would have | 
ranged from Nos. 38 to 49. In the new and present set of | 
books, however, they were allotted Nos. 14 to 25, the old 
numbers being cancelled, so that we have the apparent dis- 
crepanéy of engines dating from 1831 having later numbers 
than those of 1832. In the present article all the numbers 
except that of America, No. 17, are those contained in the | 
existing set of books of the firm. 

To resume, the Pennsylvania was a 4-wheeled single-driving | 
locomotive, having leading wheels 3ft. 6in., and driving wheels | 
5ft. in diameter, with inside cylinders llin. by 16in., and, | 
according to Wood, a boiler 6ft. 6in. long by 3ft. in diameter, 
containing 110 tubes of 1gin. diameter. The Virginia was of a | 
similar type, but with driving wheels jin. smaller, and Qin. | 
cylinders. The boiler seems also to have had Gin. less | 
diameter, and to have contained only sixty-six tubes, the 
heating surface being: fire-box, 30°8 square feet ; tubes, 190-7 | 
square feet ; total, 221-5 square feet; with a grate area of 
5°37 square feet. The weight in working order was about 
5 tons 1l ewt. 1 qr. These two engines were built in 1832 
and 1833 respectively. 

In 1831 Messrs. R. Stephenson and Co. completed No. 24, | 
one of the old series, for the Mohawk and Hudson Railroad, | 
to which the name of John Bull was given. This was an 





engine with inside cylinders measuring 10in. by 14in., and with 
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mineral matters suspended in water, and when these sodium 
salts are combined with a small proportion of tannin, as 
in “soluble tannate of soda,” a compound is produced 
which perfectly prevents deposits of mineral matters, 
while at the same time it dissolves and loosens existing in- 
crustation of calcareous and magnesic salts. No matter how 
hard or thick may be the incrustation, this compound will in 
time loosen it from the metal to which it has become attached. 
The process of making this soluble tannate of soda as 
carried out by a firm in the Midlands, is as follows :—A 
drum of solid caustic soda is broken up into pieces of 21b. or 
3 1b. each, these are put into an iron boiler in which a steam 
pipe is fitted, and steam is injected until the caustic soda is 
dissolved, and the fluid hydrate of soda thus produced registers 
about 25 per cent. Baume. This fluid hydrate of soda is then 
run off into an iron tank in which one or two iron wire 
baskets filled with leather scrap can be lowered. The object 
of using the leather scrap is to impart a quantity of tannin 
to the soda hydrate, and also to disguise its colour, which will 
become a deep blackish-brown. The soluble tannate of soda 
thus produced is ready for use, and is run off into iron drums 
whenever an order is received for same. It is very caustic, 
and should be of about 26 per cent. Baume. For use, a pint of 
the fluid per horse-power is put into the feed-water of the 
engine about once a fortnight, and, as occasion requires, the 
mud or slush that forms is blown off with the water. 

Now, it is not absolutely necessary to have the soda salt in 
the form of a tannate of soda, as a strong solution of carbonate 
of soda, sulphate of soda, or a caustic soda, will prevent the 
deposit of fur in steam boilers, but they are somewhat slower 
in their action than the above doscribed compound. That is, 
these last-mentioned sodic salts are not chemically energetic 
enough to react on the calcareous deposit in a sufficiently 
short time, therefore hydrated caustic soda, 

Na, O + H,O = 2Na + HO 
caustic soda plus water equals sodic hydrate 


| is used instead. 




















R. STEPHENSON AND CO.’S ‘*MARYLAND, No. 28, 1832 


four coupled wheels, each 4ft. in diameter. An early print, 
purporting to represent this engine drawing a train, in charge 
of an English driver named John Hampson, shows a design 
very similar to that of the West Point locomotive De Witt 
Clinton, having a small, low-pitched boiler with a huge steam 
dome, and the second pair of driving wheels behind the fire- 
box. In the absence of direct proof, however, we really see 
no reason to assume this to be a correct representation. 
Artists are notoriously at sea in dealing with locomotives, and 
it is quite possible that whoever drew this illustration took as 
his model the De Witt Clinton, and filled in details according | 
to his own fancy. At all events, there is no visible sign of 
the Stephenson imprint in any one detail of the reputed 
John Bull. This engine began service between Albany and 
Schenectady in October, 1831, and is generally credited with 
working the first fully-equipped passenger train hauled by 
steam power in the United States on a regular service. It is 
said to have carried a daily average of 387 passengers during 
the year 1832. 

A year or two later, in 1834, two more engines were built at 
Newcastle for the Mohawk and Hudson, numbered 60 and 61 
in the makers’ books, and named Brother Jonathan and 
Robert Fulton respectively. They each had inside cylinders 
measuring 10in. by 14in., driving a single pair of wheels, 
4ft. 3in. in diameter, placed behind the fire-box. As origin- | 
ally built, motion was communicated in the first instance, to 
a bell-crank arrangement in front of the fire-box, whence 
connecting-rods transmitted what must have been an oscil- 
lating motion and converted it into the necessary rotary 
motion at the crank pin. The fore part of the engine was 
carried on a bogie running on — in the case of No. 60 — 
four 2ft. 8in. wheels, and in the case of No. 61 four | 
wheels, fin. larger in diameter. The boilers appear to have 
been of small dimensions, containing seventy-four 13in. 
tubes, and the fire-box and grate areas in each engine were 
only 34°09 and 5-4 sauare feet respectively. Apparently the | 
bell-crank arrangement did not give satisfaction. At all | 
events, the American engineers substituted a direct action, 
with the cylinders placed outside. 








STEAM BOILER INCRUSTATION. 


| for the above-named service. 
| the Heron andthe Jackdaw, together with their propelling 





THE waste of fuel and of time which occurs in raising | 
water into steam through a thick layer of incrustated mineral | 
salts on the interior of the boiler tubes is a matter of serious | 
importance to all users of steam power. Many compounds 
are on the market for removing deposits that are already | 
existing, or for preventing further deposits from waters | 
already charged with mineral matters; each of thesecompounds | 
claims some special merit, such as being suited for chalybeate, 
ferruginous, or else marine waters, but there is none of them 
that equals soluble tannate of soda for its general adaptability. | 
Soda salts are the best anti-incrustator known, owing to the 
chemical reactions that occur with soda salts and the | 





The chemical reaction that takes place when this ‘ soluble 
tannate of soda” is mixed with the feed-water of the boiler 
is that the tannate of soda that is kept constantly present in 
the boiler water decomposes the carbonates of lime and 
magnesia as they enter the boiler when fresh water is fed into 
it, whereby the lime and magnesia salts are converted 
into tannates which are insoluble, and are precipitated 
in a light flocculent accumulation as mud or slush in the 
mud drum, from whence it should be blown off from time to 
time. 
sodium and displaces the carbon dioxide in the lime and 





|} and children as labourers. 


As the tannin in the sodium tannate forsakes the | 


magnesia salts, these two bodies unite to form carbonate of | 


soda; this remains in solution and becomes converted into 


bicarbonate by imbibing the free carbonic acid (i.e. carbon | 


dioxide, CO,) in the water, thus bicarbonate of soda reverts into | 
| health of the ships’ companies, when ready to proceed, was 


the insoluble calcic sulphite, converting into calcic carbonate 
and soda sulphate ; the calcic carbonate is reacted on by fresh 
portions of sodium tannate, and thus there is a constant 
chemical reaction occurring between the solid matters in the 
feed-water and the sodium tannate, whereby the iron is pro- 
tected from any injurious action of the tannic acid, and the 
constant alkalinity of the fluid will keep the iron from cor- 
rosion. If there is already an incrustation or scale on the 
interior of the boiler, the sodium tannate will slowly react 
on it, and convert it into mud, or loosen it so much as to 
cause it to fall away from the metal. The writer has seen 
scale over an inch in thickness removed by the use of this 
sodium tannate. Of course, the solvent action is longer on 
the hard scale than it is on the solid impurities in the 
feed-water, but it is nevertheless sure. 








BRITISH GUNBOATS ON THE NIGER. 





As public attention at the present time is being much 
directed to the state of affairs on the West Coast of Africa, 


| it may interest our readers to know how the action of our 
Admiralty in providing gunboats for service on the Niger is | 


progressing. 

It will be remembered that Messrs. Yarrow and Co., of 
Poplar, were commissioned some few months ago by the 
Naval Authorities to construct several light-draught gunboats 
In a short time two of them, 


machinery, &c., were completed at Poplar—they being built 
in sections—and subsequently delivered in Chatham dock- 
yard. Here the sections of their hulls, machinery, guns, 
ammunition, provisions, &c., were stowed in the hold of a 
vessel named the Frutera, which shortly afterwards left 
Chatham for Forcados at the mouth of the Niger. Arrived 
there the Frutera proceeded some fifty miles up the river to 
Warri, where the work of putting the gunboats together was 
effected. Some sixty men of all grades were engaged in their 
reconstruction, thirty of them being Kroomen. 

The vessels had to be put together in a 5-knot current, but 
all hands worked together with a will from the commence- 








——. 


ment, the first day being occupied in getting out provisions 
and ammunition. In thirty-four working days both vesso)s 
were completed, their machinery tried under steam, and gung 
mounted ready for action. 

This record work was not, however, got through without great 
risk to the health of those engaged in it, as fever very early ag. 
serted itself; the two officers—Lieuts. Melvill and Bellairs— 
appointed to command the vessels, being first attacked, tj) 
finally two-thirds of the white men were on the sick list 
all, officers and men, having occasional recurrences of the 
fever. The naval doctor and a local one—the latter a native 
—were, however, most assiduous in minimising the ravages of 
the attacks. 

Previous to the Frutera leaving Chatham, Engineer T, g, 
Guyer, R.N., and four engine-room artificers, had been 
detailed by the Admiralty to gather as much knowledge ag 
possible of the construction of the gunboats, which stood them 
in good stead when putting them together, it having enabled 
the Consul at Warri—who gave most valuable assistance— 
thoroughly to imbue the mind of the local native chief into 
the belief that Engineer Guyer was not like other men, as he 
had only io wave his umbrella over a case, when steel plates, 
rivets, and all other items of construction were evolved, 
Rumour also has it that the same local chief assisted in the 
development of the work of construction, by being allowed to 
set the syrens howling, thus gathering greater authority with 
his followers. 

The Kroomen worked remarkably well, there being a sort 
of self-assertiveness about them which is a source of strength 
to our Empire. When punishment is necessary to any of 
them, it is effected through the head Krooman, who generally 
administers what is known as “ fum-fum,” with a piece of 
2in. rope. The distinctive mark of the Krooman is the 
having a red arrow tattooed on his temple. It is worth 
recording that the Heron and Jackdaw have been built with. 
out the assistance of “ fum-fum,” and that there has been 
nothing but good humour, wet shirts, and grinning milk. 





R. STEPHENSON AND CO.'S SINGLE-DRIVER ‘‘DELAWARE,” No. 23, 1831 


on 


white teeth among the natives employed, contrasting 
strongly with the state of things in connection with the 
construction of a similar though smaller type of boat on 
the same continent, which has, we hear, necessitated shoot- 
ings, floggings, burning of huts, and impressment of women 
Our own thirty bluejackets at 
Warri would never have countenanced or allowed such scenes, 
as English officers and men generally start the “ pully- 
hauly,” and never let it flag for want of muscle. 

By advices of December 7th ult., the Heron and Jackdaw 
were coaled ready to proceed, and as they were tried in the 
Thames and easily attained their contract speed while 
burning wood, they will be practically independent of coal 
supply. They are probably now well up the Niger River, 
showing the white ensign, and “making for peace.” The 


as good as could be expected, but the fever not being a bird 
of passage, this little episode in Empire building<may yet be 
dearly paid for by the vessel’s crew. 


£ 


THe MaGNouia Meta Patent.—In the year 1893 Mr. Hoveler, 
the manager of the Tandem Smelting Syndicate, Limited, pre- 
sented a petition for the revocation of the British Patent, No. 8655 
of 1890, granted for the manufacture of this metal. The proceed- 
ings upon the petition were unusually protracted, so that it was not 
until the 13th inst. that Mr. Justice Romer delivered judg- 
ment. He has ordered the patent to be revoked, on the ground, 
first, that metal made according to the patented process was sold 
in the ordinary way of business in this country before the date of 
the patent, and, further, that a competent analyst using reasonable 
care could have ascertained the composition of the metal so sold, 
especially the presence of bismuth therein. We understand that 
the learned judge stayed the execution of the order for a few days 
to enable the respondents to consider their position. 

SouTH STAFFORDSHIRE INSTITUTE OF IRON AND STEEL WORKS. 
—Mr. H. W. Ravenshaw, Assoc. Mem. C.E.—Messrs. Booth and 
Ravenshaw, London—delivered an address before the Institute, at 
Dudley, on Saturday last, on ‘‘The Application of Electricity to 
the Transmission of Power.” Many engines took from 601b, to 
70 lb., or even more, of steam per horse-power hour. Steam pipes 
were a great source of loss, every hundred square feet of uncovered 
surface condensing at least 301b. of steam, and requiring 4b. of 
coal per hour, or seven tons of coal a year ; besides this loss, the 
wet steam supplied to the engine reduced its efficiency, and 
increased the consumption of steam. In order to reduce these losses 
as far as possible, electricity was being supplied in many cases with 
great success. Transmission of power by electricity was decidedly 
economical, the loss in a good dynamo being not more than 7 per 
cent., and another 5 per cent. need only be lost in the cables within 
a radius of half a mile; and the loss in the motor and gear for 
reducing the speed to about 100 revolutions per minute need “ 
be more than 12 per cent, These figures gave a total efficiency ° 
about 76 per cent., and with boilers evaporating about 8 Ib. ha 
water per lb. of coal, and engines using 241b. of steam per bra os 
horse-power hour, a consumption of less than 4 Ib. of coal ay 
brake horse-power delivered to the machine could be obtained. 
In the course of discussion it was stated that electricity was already 
applied to the driving of rolls in iron and steel works on the 
Continent, and that there was at least one firm where this was 
done also in England, though the name was not allowed to transpires 
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TRADE UNIONS IN 1896, 





THE ninth report by the chief labour correspondent of the 
Board of Trade appears in an unaccustomed guise. The 
large, unhandy folio volume in which previous issues were 


| must, however, quote the following, which answers two 


produced has been replaced by an octavo volume uniform | 


with the other publications of the Department. For this 
wise change not a little gratitude will be felt. Several new 
internal alterations have taken place, which have rendered it 
easier to arrive at interesting facts and figures than it was in 
previous years. One of the new important features is the 
statement for each trade union, of the date of formation, 
showing the number and membership of the trade 
unions still in existence at the end of 1896, which 
were formed in each decennial period since the repeal 
of the Combination Laws. It is to be understood 
that these tables do not show the actual number of 
societies which were formed during each period, but relate 
solely to the period of formation of such societies as have 
survived to the present time. A few of these we select. In 
mining and quarrying trades the Quarrymen’s Trade Associa- 
tion, Gateshead, was first in the field, being formed in 1842. 
Its membership, which never reached 300, is on the decline. 

The first coal miners’ union was the Yorkshire Miners’ 
Association, formed in 1858, and having at the end 
of 1896 a total of 50,000 members. Between 1880—89 
thirty-eight new miners’ unions were started. The 
membership of mining and quarrying unions was, at the end 


frequently asked questions, viz., the total number of trade 
unionists and the proportion borne by them to the industrial 
population of the United Kingdom. 


“The first question is practically answered for the first 


time in the present report. A few societies no doubt have 
not been traced, but it is unlikely that their addition would 
increase the total membership to more than a million and 
a-half, at which it may be safely stated. To the second 
question, however, no complete answer can be returned in 
the absence of accurate statistics of the number of the 
manual labour classes who could properly be included in the 
total for the purpose of comparison.” 

“So far as the department has been able to make an 
estimate from the sources available, the total for the United 
Kingdom would appear to be about 7,000,000, and if this 
figure be accepted in the absence of a better, it would appear 
that of the men in the United Kingdom belonging to the 
classes from which train unionists are drawn, roughly one in 
five actually belonged at the end of 1896 to a trade union. 


a 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible 


for the opinions of ow 
correspondents.) 





AMERICAN PERMANENT WAY AND LOCOMOTIVES, 


Sir,—In recent numbers of THE ENGINEER there are some 
references to American railways which need a little qualiticatioy 
Mr. Stretton, in a letter published December 3rd, states that 
*'The American ballast is large broken stone, and is, therefor 
perfectly dry,” thus implying that this is the general practice 
This, however, is far from being the case, for while stone and slag. 
which are equally good for drainage, are extensively used op 
many of the busiest divisions of the most important railways, yet 


| by far the greater proportion of ballast on lines of every degree of 
| importance is gravel. This material is of very varying quality 


In certain industries, e.g., shipbuilding, mining, building, | 


&c., of course the proportion is very much higher, the 
general proportion given being depressed by the inclusion of 


| agricultural labourers and other classes, who are practically 


| unorganised.” 


total | 


of 1896, 284,806, which is far ahead of any other trades, | 


building coming next with 196,000 odd, followed by cotton, 
and then by engineering with 139,482 members. 
latter the oldest union is the Steam Engine Makers’ Society, 
founded in 1824, and numbering at present over 8000 members. 
The Amalgamated Society was started in 1851; it had at the 
end of 1896 577 branches, and a total roll of 87,313 members. 
The total membership of the hundred principal metal, engi- 
neering, and shipbuilding trades is about 301,506. 


Of the | 


In this estimate women are not included. 





THE STRIKE AND LOCK-OUT. 


Tur demand for an eight hours day having been officially 


withdrawn, the representatives of the federated employers 
met on Wednesday, at the Westminster Palace Hotel, to 
consider the situation, Colonel Dyer being absent on the 
Continent. The chair was taken by Mr. Sinclair Scott. 
Communications were addressed to the Joint Committee of 


| the Allied Trades, as follows : 


Of these | 


139,482 belong to the engineering trades, and 67,500 to ship- | 


building industries. 
introductory chapter will be read with interest :—‘ Thus it 
appears that on the whole the average age of the trade 
unions now in existence is about eighteen years, and that the 
majority of the societies in existence have been formed since 
1880. If, however, due weight be given to membership, we 
find that the average age is over thirty years, the societies 
comprising the bulk of membership still in existence having 
been formed in the period from 1850 to 1889. The figures 
seem to indicate that large numbers of small local trade 
societies are formed every year, many of which have only 
a short existence, being frequently merged in the large 
amalgamated societies.” 

Turning now to another important point, namely, the 
finances, we find a “summary of accounts of 100 principal 
trade unions for 1892-1896.” From these we again take 
mining and quarrying and metal, engineering and shipbuild- 
ing. Fourteen unions are included in each. For the first, 
the fourteen unions represented in 1892 201,696 members ; 
the total income was £265,363, and the expenditure 
£225,799. In 1896 the membership of the same unions had 
fallen to 195,653, the income to £221,640, and the expenditure 
to £156,472. Of the expenditure of 1892 3°0 per cent. went 
in “unemployed, &c.,’”’ benefits, 51°5 per cent. on disputes. 
In 1896 27-0 per cent. of the expenditure went to the un- 
employed, and the same amount on disputes. The greatest ex- 
penditure on disputes was in 1893, when it reached 68-2 per 


The following paragraph from the | 


cent., by far the highest reached by any union. In the metal, | 


engineering, and shipbuilding unions in 1892, the total 
expenditure was £510,297, of which 42°5 per cent. was ex- 
pended in ‘unemployed, &c.,”’ benefits, only 5:1 per cent. on 


disputes, whilst 13-4 per cent. went on superannuation | 


benefit. In 1896, out of the £473,991 spent, 27-7 per cent. 
went toward “‘unemployed, &c.,”’ funds, 7°3 per cent. to 
dispute benefit, and 19-5 per cent. on superannuation. In 
1894 the largest percentage expenditure on unemployed 
benefit occurred, the figures being 46°2 per cent. out of a 
total of £577,251, the largest expenditure in the five years 
enumerated. In 1896 the largest dispute benefit is recorded, 
namely, 7°3 per cent. What will it be for ’97—’98 ? 

Thus at the time recorded the engineering trades showed 


the lowest expenditure on disputes and the highest unem- | 


ployed benefit. The total income of £1,675,645 produced by 
the one hundred selected unions has been raised mainly by 
the contributions of the 966,953 members at an average rate 
of £1 14s. 8d. per head. The trade groups which approach 
most nearly to this average are the building trades, 
£1 14s. 10d.; the textile trades, £1 11s. 10d.; the printing 
trades, £1 17s. 6d.; and the woodworking and furnishing 
trades, £1 18s. 107d. Those which fall below this average 
are the mining and quarrying group, £1 2s. 8d.; the clothing 
trades, £1 4s. 104d.; and unskilled labour and miscellaneous 
groups. The metal, engineering, and shipbuilding group 
stands, however, far above the general average with an in- 
come of £3 3s. 14d. per member. 

This is accounted for by the fact that the engineering unions 
were formed at a period when friendly benefits were con- 
sidered at least as important as trade benefits, and a liberal 
scale of contributions was laid down; most of the other 
skilled unions do not provide so many benefits, and conse- 
quently do not require so large an income per head. The 
balance of funds in hand of the 100 unions was £2,168,989, or 
£2 4s. 103d. per member. 


liabilities are taken into account, whether many of them are 
really so rich as the unions with fewer liabilities showing less 
funds. The engineering, &c., group held funds averaging 
£3 7s. 33d. per member, and the textile group £3 4s. 1d., 
while at the other end of the scale the miscellaneous trades 
only average 16s. 7?d. 


| 
| 
| 
| 


The older unions present the | 
highest average of funds in hand, though it is doubtful, if | 


The following table is of considerable interest when taken | 


in conjunction with data already given :— 


Exrpendit, re on various henefits, de. 


Percentage 
Amount of total 


per head. 


Total 


Benefits, &c. expenditure, 








: £ s. d. Per cent. 
Unemployed, &c., benefit 0 5103 .. 28°0 
Dispute benefit ee lal ate 0 8 2) .. 12°5 
Sick and accident benefits ob. .. 99 
Superannuation benefit .. 0 2114 115 
Funeral benefit os ol 6. 61 
Other benefits ihe areca 914 5°2 
Working and other expeuses 05 7 21°38 
Total .. 1,239,230 .. 1 5 Th 100°0 


expenditure. | 4 . 
| ; | compared with an average of 29,069 persons employed by_profit- 


| sharing firms at the end of June, 1896. 


| Employers’ Federation. 


“The Federation of Engineering Employers’ Associations 
Executive Committee. 
January 19th, 1898. 


| 





*To Mr. David Brown, Secretary of the Joint Committee | 
of the Allied Unions, Lord Nelson, Nelson-square, Blackfriars, | 


S.E. 

“Dear Sir,—Your letter of the 15th inst. has been sub- 
mitted to a meeting of the Executive Committee of the 
Federated Engineering Employers, held to-day. They are 
pleased to note the withdrawal of the demand for a forty- 
eight hour week. In reply, we are instructed to say that, 
subject to hearing from the Allied Trades Unions confirming 
the acceptance of the conditions of management mutually 
adjusted at the recent Westminster conference, and on the 
understanding that there will be a resumption of work 
simultaneously in all workshops of the Federated Employers, 
the employers are prepared to reopen their works to members 
of the allied unions on Monday morning next, the 24th inst., 
at the usual starting hour. In the first instance, the 
employers can only restart a portion of the men, but when- 
ever they are in a position to do so the remaining vacancies 
will be filled up as rapidly as possible. In order to enable us 
to make the necessary arrangements, it is necessary for us to 
hear not later than noon of Friday, the 21st current, at the 
Hotel Métropole, Northumberland-avenue.—We are, yours 
truly, 

* THomas BicGart, ) 
‘‘JaMES ROBINSON, ; 

In reply to Mr. Barnes’s letter the following was sent : 

“To Mr. Geo. N. Barnes, Gen. Sec., Amalgamated Society of 
Engineers, 89, Stamford-street, S.E. 

** Dear Sir, —In further reply to yours of the 17th, we have 
pleasure in handing you a copy of our reply which has to-day 
been addressed to Mr. David Brown, secretary of the joint 
committee of the allied trades._-We are, yours truly, 

“ THomas BIGGART, | 
** James ROBINSON, f 

Meetings were held yesterday—Thursday—of the executive 
committee of the Amalgamated Engineers’ Society and the 
Allied Trades to deal with these letters. Up to the moment 
at which we go to press nothing had been made public con- 
cerning -the results. 


Joint Secretaries.” 


Joint Secretaries.” 


A well-attended meeting of representatives of the engineer- 
ing firms in Barnsley and the district was held at Barnsley 
yesterday, when it was agreed to throw in their lot with the 
A deputation from Wakefield 
attended, and gave an encouraging report of the position in 
that town. The owners resolved to post lock-out notices at 
the various works on Saturday, giving notice to 25 per cent. 
of the union men, and like notices to 75 per cent. on the fol- 
lowing week. This is the first move the employers have 
made in Barnsley. 


In July last the membership of the unions affected was 


| as follows :— 





Amalgamated Society of Engineers. . 91,919 
Steam-engine Makers’ Society .. .. .. .. .. .. 8,400 
Amalgamated Society of Toolmakers. , 2,390 
United Machine Workers’ Association ~« » /aee 
United Society of Smiths and Hammermen oa 950 
London and Provincial Coppersmiths .. .. .. 415 
London and District Society of Drillers oe 350 
London United Society of Brassfinishers ; 379 
London and Provincial Hammermen . , 253 
Scientific Instrument Makers’ Society .. .. 641 

Total membership. . . 109,829 








AccoRDING to the fourth annual report of the Labour 
Department of the Board of Trade for the year ended June 30th, 
1897, information had been received of three new profit-sharing 
schemes of British firms, and also of the existence of two schemes 
of this nature started prior to the beginning of that year—one in 
1895, the other in the first half of 1896—but no particulars as to 
which had been known to the Department, while nine are reported 
to have ceased to be in operation. Exclusive of three schemes, 
particulars as to which could not be obtained, the number of profit- 
sharing schemes known to be in operation at the end of June, 1897, 
was ninety-four, compared with 101 at the end of June, 1896. 
These ninety-four firms employed an average of 47,075 persons, as 





Of the total, 23,579 were 
employed in the engineering and shipbuilding trades, 5082 in the 
food and tobacco trades, and 4531 in gas and tar distilling works. 
Out of seventy-two cases in which particulars on this point were 
supplied, relating to firms employing 20,039 persons, no bonus was 
paid during 1896 in twenty-three, with 3654 employés ; while in 
the remaining forty-nine, with 16,385 employés, a bonus was paid 
to 12,042 of the employés at the average rate of 10°3 per cent. on 
wages, as compared with 6°7 per cent. in 1895. The mean bonus 





We regret that space does not permit us to give further | in all cases was at the rate of 4°9 per cent. on wages, as compared 


tatracts from this most valuable and important report. We | with 4°7 per cent. in 1895, 





ranging from clean, coarse gravel, which is almost as good as stone 
to dirty gravel, which is little better than the earth and sand seq 
on many Western lines. In discussing the question of sleepers, jy 
your issue of November 26th, you give the cost of American 
sleepers as 1s, to 1s, 6d., but this is entirely too low for main ling 
work, as an average. 

In order not to make mere general statements, [ give sony 
actual prices for sleepers on certain roads, with the number of 
sleepers per 30ft. rail, taken from a table of permanent way 
standards of fifty railways, compiled from official information, and 
published in my recent book on ‘ Railway Track and Track 
Work” :— 

: ~ 


No. of 


Railway. ae + pe aa sleepers! Ballast, 
— Sleeper. {ner 30ft.| 
ie &. 2 | 
Atchison, Topeka, and Ouk, pine, | 3tol 4 Is Stone, slay, 
Santa Fe spruce } burnt clay, 
and gravel 
Chicago, Burlington, and Ouk 2 2 IS |Gravel and 
Quincy burnt clay 
Erie oA Oak 2 b6toz 10 16 ) Stone, slay 
Erie sk gis , Pine 2 Oto2 4 16 f ‘and cinders 
Illinois Central .. ..|Cypress and) 1 3to2 6 IS jStone and 
| ouk eravel 
Lake Shore and Michigan Oak 2 8 15 Gravel 
Southern | 
Lehigh Valley Oak 29 Is ) Slag, gravel 
Lehigh Valley . Pine 2 1 Iti f and cinders 
New York Central Oak, pine & 1 llto2 3 M6 Stone and 
chestnut gravel 
New York, New Haven! Oak and 1 8 Is Stone and 
and Hartford | chestnut gravel 
Philadelphia and Reading Oak 2 6 IG Stone, sh 
wd cinders 
Union Pacific Oak 24 oe 
Union Pacitic Pine 1 9 ST wernt aor 
yurnt clay 


Creosoted or treated sleepers would, of course, be more expensive, 
You also allude to the width of the sleepers in such a way as to 
imply that in this country they are wider than in England. As « 
matter of fact, while 10in. is the standard width in England, Sin. is 
the most common width in this country, some roads using Sin. and 
others 7in. Sleepers 10in. to 12in., and even 13in, wide are to be 
seen, but are rare, and are not recognised as good practice. The 
thickness, however, is rarely less than 6in., against the English 
standard of 5in.; and here, I think, the American practice is the 
better. No difficulty is experienced in tamping or ‘ packing’ 
sleepers Sin. wide, sixteen toa length of 30ft., which is the average. 
In the notes on English permanent way in my address before the 
Roadmasters’ Association of America, which you published in full 
on November 19th, some reference was made to this point. | 
showed that for a rail length of 30ft. twelve English sleepers 10in. 
by din. by 9ft., give a bearing area on the ballast of about 90 square 
feet, while sixteen American sleepers Sin, by 6in. by 84ft. give a bear- 
ing area of 905 square feet. This is about the same, but in the latter 
case the area is distributed to better advantage. 

In referring to high train speeds, in your issue of December 3rd 
you imply that all the phenomenal speeds have been made by 
compound locomotives, As a matter of fact, however, many of 
the record-breaking runs have been made by simple engines, 
including runs on the New York Central Railroad, the Lake Shor: 
and Michigan Southern Railway, the Union Pacitic Railway, and 
others, 

Again, there is a greater diversity of types of locomotives on 
American railways than might be imagined from the remarks in 
your issue of December 10th ; in fact, they are probably nearly or 
quite as numerous as in England, This may be seen from the 
diagrams of eight or nine standard types published with a letter 
from me in THE ENGINEER some weeks ago. The builders cer- 
tainly do not say that purchasers must take engines of certain 
types or go to other builders, and, in fact, the Columbia and 
Atlantic types were specially devised to meet special requirements. 
Then, again, various modifications of the standard types are made 
to suit such requirements. In some cases the truck or bogie is 
omitted, while in others—where a certain arrangement of driving 
wheel base is specified, or where a2 maximum axle load is specified for 
a heavy engine—an extra rear bogie or trailing axle is used to limit 
the axle load orsupport the overhanging load behind the rear-driving 
axle. All these changes involve special changes in the design and 
construction. A glance at the drawings of a number of modern 
American locomotives will show that hardly two are exactly alike in 
detail, and it is the details that require special design and construe- 
tion. Driving springs are over or under the axles, and connected in 
various ways to the boxes; exhaust nozzles are of varying diameter 
and height; various spark-arresting devices are required by 
different roads ; the dome may be on the barrel, throat or wagon- 
top of the boiler; the boiler may be of the straight, wagon-top, 
extended wagon-top, or combination Belpaire and wagon-top type; 
the fire-box may have an infinite variety of arrangements and 
dimensions ; the wheel base arrangement may vary considerably ; 
and innumerable special features of construction in frames, cabs, 
axle-boxes, boiler fittings, brake fittings, &c., may be and are 
required by individual roads, While locomotive makers can build 
to stock to a certain extent to meet the demand for smaller 
roads, nearly every road of any importance has its engines built to 
its own plans and specifications, the latter covering not only the 
design but the fittings and the quality of the materials to be used. 
In some cases the roads require that the engines must haul specified 
loads on specified gradients at a specified speed, which requires 
special modifications of design on the part of the builders. Then 
again, conditions of water and fuel will affect the size and shape of 
boiler, fire-box tube spacing, water spaces, &c, Every superin- 
tendent of motive power—or locomotive superintendent—has his 
own ideas and specialities, and I have some of the plans and 
specifications issued by locomotive superintendents of different 
railways, which bear out the above statements. 

In one of these several specifications for a particular class of 
engine, reference is made to eighteen special specifications, includ- 
ing boiler and fire-box steel, axles, springs, steel castings, piston- 
rods, wheels, tubes, &e. The general specifications are accom- 
panied by four drawings of the general arrangement of the engine 
and ninety-six drawings of detail parts, including fire door, 
smoke-box devices, metallic packing, engine and tender frames. 
pistons, guides, rods, ashpan, cab fittings, grates, &c. All of these 
drawings and specifications are referred to in the general] specifi- 
cations, and the concluding paragraph is as follows:— ; 

‘‘The drawings furnished are to form a part of the specifications, 
and strict conformity to them will be required. The company will 
have an inspector at’ the works during the construction of the 
engines, and he will require the rénewal of all parts not in accord- 
ance with the specifications and drawings.” 

Similar sets of specifications and_drawings are prepared for every 
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Jay. 21, 
cg of engine in use on this road, On another road the specifica- 
= describe the physical tests of materials to be used, and require 
iil renewable parts ‘to be “made from the railway company’s 
‘andar drawings, and accurately fitted to gauges and templates 
‘arnished by the company.” ies 

My object in writing the above | is not to criticise your remarks, 
nat to give a better understanding of American conditions and 
ractice. E. E. RvsseLn TRATMAN, CE. 
P63, Monadnock-block, Chicago, U.S.A. 


THE PROPORTIONS OF GIRDERS. 


From the last paragraph of your correspondent’s first 
letter | was quite justified in assuming that he had the analogy 
hetween long struts and the compression flanges of girders in his 
mind else why did he supply the illustration at all, and especially 
. when he laid stress in the first part of his letter on the *‘ width 
or, as | understood his meaning to be, stiffness against 


a quality necessary to the stability of both columns 
/ 


SIR, 


to length,” 
direct thrust— 
und compression flanges a ; i 
" Since he now, as it appears to me, shifts the point of his ques- 
tion, the whole matter 1s placed on a narrower and simpler basis ; 
put I cannot agree that there is any “absence of data” upon 
which it can be decided, because the whole theory of stiffness in 
hoth long columns and girders is founded on the same law of 
elastic deflection, the main point of difference in its application 
jeing that for the former the bending moments causing deflection 
or lateral flexure —could only, by reason of the application of 
loading being at the ends, be placed on a satisfactory basis by 
means of actual experiments ; whereas, for the latter, the bending 
moments upon which the calculations for deflection are partly 
hased can be found direct by means of the principle of the lever. 
In the three illustrative cases mentioned in your correspondent’s 
frst letter the working stresses due from the bending moments, 
“disregarding the lateral vibrations ’’—an incorrect view, by the 
way, of considering gantry girders—are the same ; but since the 
deflections, which decide the question of stiffness, increase with 
the span, it follows intuitively that the depth must be increased in 
proportion so as to give the same deflections in all cases, or the 
crippling loads would not be as stated. With equal working 
stresses and deflections, therefore, the strengths of the three 
girders would be equal, and the width and area of flange might be 





e same. 


came working stresses and deflections, and the depths made the | in brick furnaces of my own design, constructed and worked under | Haulage.’ 





Test 1. 
Duration of tests 2h. 35 m. 
| Patent 
escription of beiler ** Galloway 
\ 2sft. ift 
Total heating surface in square feet in boiler .. 
e area in square feet ae ee se 
perature of heated air supplied underneath fire-grate 
perature of Meyass fuel 





M sisture in fuel oe . 3 P 
f Meyass fuel burnt, total 
f Megass fuel burnt per hour 
f Megass fuel burnt per square grate 
ur o% <6 ° oe ce ee Oo tt 
iture of feed-water ... nr Lt 
umber of cubic feet evaporated 
r of cubic feet evaporated per hour 
mber of pounds of water evaporated 
ber of pounds evaporated per hour és 
is of water evaporated per hour per square foot of 
heating surface .. : ; ma. ae < » 3S00 
vaporated from and at 212 deg. Fah., at mean 
e pressure . oe . 12,032 
nds water evaperated at feed temperature per pound of 
fuel burnt os : 1 
nds water evaporated from and at 212 deg. Fah. per 
pound of fuel burnt é o% 16004 
er of boiler at 1 cubic foot water evaporated 
yur a , TST 

v cam pressure in boiler, pounds per square inch 62 
Strength of chimmey drau,ht, inches ae : 








arent 











me, but this latter arrangement would doubtless involve the use 
f more material, From the above it is evident the whole ques- 

tion of proportion is to be decided by the usual formule for 
deflection, and that the same process of reasoning would apply for 
working out the necessary proportions to give lateral stiffness. 

For the reasons given in my previous letter, | could not venture 
to give a positive opinion as to whether 30 or 40 to 1 is the best 
proportion for width, these being, as already stated, only rules for 
tentative guidance. I know of bridge girders loaded on the bottom 
flanges, unbraced at the top, doing their duty well, which are 
only proportioned at about 50 or 60 to 1, 

A confident decision as to the proper proportions both for 
depth and width can only be made by basing ail dimensions on 
calculations derived from a clear knowledge of the laws of inertia, 
resistance, and elastic deflection, and, when so based, there need 
he no fear as to the ‘* intended factor of safety being drawn upon 

d considerably reduced,” or of the proper ratio of width to 
ength being ‘ frequently overlooked.” 

The question raised by ‘‘student” is a side issue which might 
vonduce to alter the proportions of a girder, but is more usually 
dealt with by the provision of side gussets and stays, bracing 
inder the floor, or, if the girder be deep enough to give the neces- 
sary head room, by means of bracing to the top booms. It is, 
however, advisable wherever practicable to suspend the cross 
girders to the underside of the bottom boom of the main girder, 
or otherwise arrange the connection so that the resultant of the 
bearing shall coincide with the vertical axis of the main girder. 

January 17th. Ap Rem. 








Sik,~ Your correspondent ‘* Student” asks a question that has 
occurred, at one time or another, to most designers of girder and 
bridge work, and which, probably, is not so serious as it at first 
ippears, if the cross girder or flooring is well fitted up at the root 
of the angle, and there are sufficient rivets attaching angles to web 
to take the shearing load concentrated by the cross girder. The 


cross girder also acts as a tie, and so prevents, to some extent, | 


the twisting action in the main girder, together with the angle or 




















tee stiffeners in narrow girders, and with plated stiffeners in wide 
main girders. The best arrangement for conveying the load on 
th flooring of a bridge or warehouse, to a central position on the 
main girder, is that adopted in Strickland’s improved flooring, which 
conveys the load direct to the web of the main girder, and thus 
avoids any twisting—see accompanying sketch, showing sectional 
and longitudinal views. W. R. Evans. 
Sedgley-road, Woodsetton, Dudley, January 18th. 





; ‘IR,——I am much obliged to your correspondent Mr. Davies, who 
las taken the trouble to answer my question. 





Patent 


Unfortunately, | 





however, I have failed to make myself clear, or else he has quite | the same arguments apply, as Lilienthal’s experiments show that 
; i ; ’ | so long as the path of the bird is inclined at small angles to the 
With the laws of inertia and momentum—in a word, with the | direction of the wind, the latter gives very large sustaining power, 


missed the point of my inquiry. 


laws and phenomena of motion in general I am familiar. 
theless thank those who try to explain them to me. But what I 
want to know it, What has inertia to do with a girder under a 
static load ¢ If that girder is going to break, the resistance offered 
by its inertia to breaking will be too small to be worth considering. 

The neutral axis of a girder is said to lie in its centre of gravity. 


I never- | and yet only offers very small resistance to forward motion. 


When a bird is moving with the wind, it is not—when the angles 
are small—driven downwards and forwards, as is popularly supposed, 
but upwards and forwards, so that the wind in this case consider- 
ably helps the bird. To sum up, it may be said that the soaring 
bird is of such a form that, while it can always obtain lifting power 


This is only a pretty way of saying that there is as much metal | from the wind, the resistance to its forward motion is so small that 


in the cross section below the neutral axis as there is above it. The 
centre of gravity of the girder has nothing to do with the matter. 
It has no part or lot in what takes place. 
words ‘‘ moment of inertia,” as applied to a girder, mean some- 


If I am told that the | 


once it is set in motion, by running flight, jumping off a perch, &c., 
it can continue its flight for a very considerable time. 

It is interesting to note that Darwin, in ‘‘A Naturalist’s Voyage,” 
proposed what is practically the same theory. It would take up 





thing quite different from the same words as applied toa fly-wheel, | too much space to explain the various acts of soaring described by 
and are only intended to express the distance of an imaginary | different writers, but I believe they depend upon the general 


lamina from the centre of gravity, then all that I can say is that 
1 think it a very stupid method of statement, and one very likely 
to cause confusion. 


I think I could point to some splendid structures still standing | 
after years of service, and I am sure the designer never thought | 


of using anything about inertia in his calculations. 


principles given above. J. D. FULLERTON, Major R.E. 
The Brine Baths Hotel, Nantwich. 


MR. M‘CONNELL’S *‘ BLOOMER” ENGINES. 
Str,—In reply to the letter of Mr. Fletcher, page 10, upon 


But perhaps | 
the modern fashion of assuming that a girder standing a static | 


stress is on all fours with a revolving fly-wheel, or a railway train, | turning to one of my old_note-books, I find that at the Rugby 


or a projectile, is right, and I am wrong. 


January 16th. RETIRED ENGINEER, 


FUEL ON SUGAR ESTATES. 
Sir, —If 
neer 
them a few particulars of the drying and the use of megass as 
fuel. On a large estate in Egypt, and other places, steam is 
generated entirely from megass fuel, previously passed through an 
automatic cylindrical dryer. J. A. D. ROLFE. 
28, St. Martin’s-lane, Cannon-street, London, E.C., 
January 17th. 


your correspondents *‘ Colonial” and ‘ Colonial Engi- 


Str,—-Referring to the correspondence iv your columns on ‘ Fuel 


on Sugar Estates,” the accompanying figures may be of interest to 
‘*Colonial Engineer.” They give the results of boiler tests made 


Megass Fuel Tests, 


Test 2. Test 3. Test 4. Test 5. Test 6. Test 7. 


9h. 21m. 7h. 28m. 
Multitubular boiler, 
12ft. long x 7ft. Gin. 
diameter 


3h. 55 m. Sh. 48 m. 
Galloway boiler, 28ft. 
chamber full 


4h. 40m. 

* wood-burning ” 
ift., Galloway combustion 

length of boiler, 46 tubes 


Sh. 35 1m 
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my supervision. I trust ‘* Colonial Engineer” will send you the 
results of his trials and analyses for publication. 
London, January 17th. LLEWELLYN JONES, 


OIL ENGINES IN LIGHTHOUSES. 

I have just seen the correspondence on this subject, which 
appeared recently in your paper. 

To Messrs. Priestman Brothers undoubtedly is due the intro- 

duction of the oil engine for lighthouse purposes ; 


SIR, 


never have been overcome. 

Sir James Douglas, at Trinity House, became a strong advocate 
for their adoption, but the greatest bar to it was that no engine 
could be found that would work with the lighthouse oil having a 
fire test of 270 deg. Fah., or about 250 deg. Abel close test. In 1891 
Sir James Douglas encouraged me to produce such an engine, and 
in 1892 I experimented successfully in this direction, sending an 
engine up to the Trinity House Wharf, which ran upon the heavy 
oil day after day for two or three weeks, and this was said to be 


the first engine that had worked with it, the consumption being | 
1°01 lb. per brake horse-power per hour. Unfortunately Sir James | 


Douglas had a serious illness, and although the starting lamp was 


the only detail that did not find favour, no further encouragement | 
was given, and I believe only two oil engine installations have been | 
It was contem- ” 


set up by the Trinity Brethren since that date. 
plated to replace all the uncertain and unreliable hot-air engines 
with oil, but with Sir James Douglas’s illness and retirement the 
whole question was shelved. The oil engine is so pre-eminently 


suited for lighthouse work that it is a matter of surprise that it | 


| has not been universally adopted for the purpose. 

The engines referred to as fixed at Lundy Island no doubt work 
with the heavy vil alluded to, and therefore rank under a different 
category to those fixed for the Northern Lights, where oil having 
a flash point of 100 deg. or 110 deg. Fah. Abel close test is used. 

Manchester, January 8th. J. E, WEYMAN. 


SOARING BIRDs. 


Sik, 
pointed out that ‘‘no artificial force whatever, or, in other words, 
no power, is required for soaring flight, and provided the wind-——or 
air force—is suitable, and proper arrangements are made for com- 
bining it with the weight, there is nothing to prevent this class 
of flight being carried on indefinitely without any artificial aid 
whatever.” 

As this subject is a very interesting one, I propose, with your 
permission, to explain briefly how, in my opinion, this curious result 
is brought about. It is well known from the researches of Froude, 
Rankine, and others, that a certain form of body, if once started 
in a frictionless fluid, will theoretically move on for ever, because 
the body is in dynamic equilibrium. 

Now consider a bird trying tosoar in still air. Its body is of the 
fair-shaped form, and consequently meets with very small resistance 
from a frictionless fluid like air. The outstretched wings also, as 

| shown by Table V. of Lilienthal’s ‘‘Der Vogelflug,” offer an in- 
definitely small resistance to forward motion when inclined at 
| small angles with the bird’s path, while at the same time there is 
| considerable lifting powgr. Hence, provided that the bird moves 
| with sufficient velocity to generate the lifting force, there is no reason 
| why it should not continue its flight for long periods, as it has, 
| practically speaking, no resistance to overcome. 

Next take the case of a bird soaring against the wind, 


Exactly 





* will favour me with their addresses, I shall be happy to give | 


but for the | 
enormous amount of work they did, and the expense they went to, | 
the prejudices and conservative ways of the different bodies, would | 


Ina recent article on ‘‘Flight and Flying Machines,” I | 








| engine shed in 1864— 

| classes of ‘‘ Bloomers.” 

| (1) Built at the Vulean Foundry, 1854, original No. 310, having 

| driving wheels 6ft. 6in. diameter, and cylinders 16in. by 2lin. 

| (2) Built by Sharp Brothers 1851, original No. 247, having driv- 
ing wheels 7ft. diameter, and cylinders l6in. by 22in. 

(3) Built at Wolverton 1861, original No. 373, having driving 
wheels 7ft. 75in. diameter, and cylinders 18in. by 24in. 

I give the orginal numbers in the Southern Division list, in 
order that Mr. Fletcher can easily trace them, but at the time 
when I took the dimensions Wolverton was closed, and the engines 
renumbered in the Crewe list. CLEMENT E. STRETTON, C.E. 

Leicester, January 10th. 


, I took the leading dimensions of three 


FIRELESS LOCOMOTIVES. 
Sirk,—Some ten or twelve years ago there appeared in your 
columns an article dealing with the “‘ Honigmann Caustic Soda 


Conversely the width might be varied to produce the in the West Indies, very finely divided megass being used as fuel | System of Fireless Locomotives, as used in France for Tramcar 


In common, I should imagine, with many of your 
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| readers, I felt impressed with the ingenuity of the system, and its 
| general adaptability for such a purpose. Since then I have not 
| seen any further notice of it in your columns or elsewhere, so am 
| left to conclude that it failed to realise the hopes of its promoters, 
| and has fallen into desuetude. Possibly some of your numerous 
| subscribers may be in a position to enlighten me as to the reasons 
which have mainly contributed to its collapse. 

| London, January 18th. Assoc, Mem. Inst. CLE. 


AMERICAN CYCLOMETERS. 


Sir,—If “ L. T. A. J.” will sit on his bicycle in the position that 
| he usually rides in, and then get someone to measure the distance 
| from the ground to the centre of the front wheel, I think he will 

find the explanation of the over-registering of his cyclometer. In 
| the case of a 28in. wheel this distance should be, of course, 14in.; 
| but in all the wheels I have tried it is nearer 13$in. than 14in. 
| This is enough to account for the discrepancy ; but if the cyclo- 
| meter is arranged to register miles of 5000ft., all the data for 

detecting this are contained in the cyclometer itself. All that is 
| necessary is to spin the wheel, and see how many revolutions are 
necessary to run the dial up to one mile ; then by a simple calcula- 
tion the length of the mile can be deduced from the nominal 
diameter of the wheel, as printed on the cyclometer. 

Camborne, January 15th. J.S. V. BickrorD. 


RAILWAY SPEEDS. 


Sin,—Referring to the article on the Michigan and Lake Shore 
run of November 15th, 1895, printed in THE ENGINEER of March 
| 27th, 1896, it is stated that the fastest mile was run at a 

speed of 92°3 miles per hour. If that is correct it knocks on the 
| head the world’s record—as stated in THE ENGINEER of the 7th 
inst., under the title of ‘‘ Mechanical Engineering ”—cf 90 miles 
per hour by the new Midland single. 

If the 92 miles per hour be correct, I should like to know under 
what circumstances it was made. Ialsoagree with “H. P. N.,” and 
have every confidence that some British locomotive could beat the 
| American record if it was found necessary. A. E. S. 
Hermit Lodge, Stockbridge, January 13th. 


RAILWAY 
Sir,—If your correspondent “ H. P. N.”—THE ENGINEER, January 
| 7th, page 7—Wwill state specifically what ‘‘ fuller details” he desires 
to have, and for what purpose he wants them, I will see what I can 
do in the way of meeting his wishes. CHARLES Rovs-MARTEN. 
26, Chelsham-road, 8.W., Jan 13th. 


SPEEDS. 


WASTE HEAT AT SEA. 


Sir,—After reading your leader on the above subject it occurred 
to me that some simplification of your method was possible. 

Instead of warming water in the exhaust heat of the funnel, why 
not force some of the funnel gases through a filter to remove the 
solid matter in suspension, and then pass these gases themselves 
through the cylinder jackets? The scheme certainly has nothing 
to commend it to the amateur engineering artist, but I do not see 
that that is any reason why it should not be satisfactory in practice. 
It is certainly simple. J.S. V. Bickrorp. 
Camborne, Cornwall, January 15th. 
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‘ 
THE NEWFOUNDLAND AND NOVA SCOTIA 
PASSENGER STEAMER BRUCE. 


Messrs. A. AND J. InGuis, shipbuilders and engineers, of 
Pointhouse, Glasgow, have recently built a somewhat unique, 
and certainly interesting, steamer, for the conveyance of 
passengers between Port au Basque, in Newfoundland, and 
Sydney, Cape Breton, in connection with the Newfoundland 
and Canadian systems of railways. The distance from port 
to port is about 100 miles, and the vessel has been designed 
to make the run in six hours. Messrs. Reid, of Newfound- 
land, who have founded the line of steamers to perform 
this service, entrusted to Messrs. Inglis the task of producing 
a vessel in all respects suitable for the work to be accom- 
plished. The s.s, Bruce, the pioneer steamer, an illustration 
of which we are enabled to produce, is the result. The navi- 
gation of the waters in which this vessel will be employed is 
attended with some difficulties. Not only are storms of 
frequent occurrence, but in the months of winter and spring 
large quantities of drift ice are commonly encountered. 

To obtain the necessary speed and carry all that was re- 
quired on a suitable draught of water, it was essential that 
the Bruce should be built of steel, but in view of the severe 
structural and local stresses to which she must inevitably be 
subjected when at sea, it was necessary to afford adequate 
stiffening and means for preventing penetration or abrasion 
by ice. Hence the frames are more closely spaced than is 
usual in vessels of her size, numerous web frames associated 
with arched supports at the main deck and adjacent to the 
water-line are fitted throughout her entire length, and a belt 
of 3in. greenheart planking, with a steel sheathing over it at 
the fore part of the vessel, is further provided. Indeed, 
throughout the vessel, every precaution has been taken with 
a view to ensure her efficiency and safety when running 
swiftly from port to port, while, at the same time, the 
materials employed have been most wisely, judiciously, and 
economically distributed. 

The dimensions of the Bruce are 230ft. long, 32ft. Gin. 
broad, and 22ft. deep, her gross tonnage being 1250 tons. She 
has been built with very fine lines, a considerable rise of floor, 
and with a graceful outline, which gives her the appearance 
of a large yacht. Our illustration shows the Bruce when 
running at a speed of upwards of 15 knots on the measured 
mile at Wemyss Bay. Not only has the structure of the 
vessel been skilfully designed, but her internal fittings 
are admirably arranged. It is really most interesting to 
note with what ingenuity passenger accommodation of a 
somewhat extensive character has been provided in so small 
a vessel. The Bruce has berths for seventy first-class and 
one hundred second-class passengers, and the accommodation 
is of a very luxurious kind. The berths are between the 
awning and main decks, where there is also a special apart- 
ment set apart for ladies, and at the fore end for the officers’ 
quarters. Besides these a large and handsome dining saloon 
is situated on the main deck, richly upholstered and fitted 


with unique little window recesses, which, besides adding to | 


the appearance of the apartment, furnishes additional dining 
accommodation. It is done up in dark mahogany panels, 
fringed with gold. The chairs are upholstered in blue 
morocco, and the floor is laid with a Turkey carpet. All the 
other rooms are in dark polished oak. A large smoking-room 
is also provided on the main deck. 

The Bruce is further fitted with a complete installation of 


electric lighting, together with an electric search-light ; has | 
| Deviation of the Stockton and Darlington - Railway, and also | Cannon-street. 


Lord Kelvin’s deep sea sounding apparatus and compasses, 


| commenced his career with Mr. Henry Welch, M. Inst. C.E., 
| county surveyor of Northumberland. 


| proceeded in 1845 to the Whitehaven Junction Railway, then 
in course of construction, with Mr. John Dixon, of Darlington, 


also Caldwell’s steam steering gear and winches, Weir's 
evaporators and pumps, Alley and McLallan’s _ feed- 
water filters, and Howden’s forced draught. She is steam 
heated throughout, and in every detail of the sanitary 
arrangements the health and comfort of the passengers have 
been attended to. Six lifeboats, having accommodation for 
250 people, are hung in davits. When fully laden she carries 
350 tons of cargo in her holds and 250 tons of coal in her 
bunkers. 

The contract speed for the Bruce was 15knots—and to obtain 
this Messrs. Inglis fitted her with triple-expansion engines, 
which we shall illustrate in another impression, having 
cylinders 26in., 42in., and 65in. in diameter, with a 42in. 
stroke. Steam is supplied from four boilers loaded to a 
pressure of 160 lb. per square inch. When on the measured 
mile a mean speed of about 15} knots was obtained with an 
indicated horse-power of 2200, the engines running at 90 
revolutions per minute. 

The vessel has arrived safely at Newfoundland, having 
performed the voyage at a mean speed of very little under | 
15 knots, a most satisfactory performance. She has been | 
running some little time on her route and been giving most 
satisfactory results. 





THOMAS D. RIDLEY. 





WE regret to record the death of Mr. Thomas Dowson 
Ridley, A.M. Inst. C.E., of Middlesbrough and Redcar, a well- 
known engineer and contractor in the North of England. Mr. 
Ridley has been out of health for some time past, but it was 
only at the close of last month that he retired from active 
work, transferring his extensive business, as was announced 
in these columns, to his sons, Messrs. John Hindmarsh, 


| Thomas W., and Charles A. Ridley. 


| associated for generations—in 
| engineering from early life, his father having been associated 


The late Mr. 
Northumberland 


Ridley, who was born at Acklington, 
with which county his family have been 
1825, was connected with | 


with the construction of some of the earliest railways in 
England, among others, as assistant engineer in the laying | 
down of the Newcastle and Carlisle Railway, the Brandling 
Junction line, the Newcastle and North Shields, the Border 
Counties line, &c. His son, the subject of this obituary, 


Afterwards he was 
engaged in connection with the earliest works at Warkworth 
Harbour, designed by Sir John Rennie, and from there he 


one of George Stephenson’s assistants, as engineer. In 1846 | 


| and 1847 the late Mr. Ridley was engaged as one of the con- | 


tractors in the construction of the reservoirs at Harlow Hill 
for the Newcastle and Gateshead Water Company. Far sub- 
sequent to 1848 he conducted various engineering, &c., 
operations in the Newcastle district, among them being the 
erection of a portion of the engineering and shipbuilding 
works established by what is now Palmer’s Shipbuilding 
and Iron Company, Limited. Mr. Ridley was engineer and 
manager afterwards in the construction of the Swainson 
Dock at West Hartlepool, and subseauently he was connected | 
with the laying down of part of the Border Counties Rail- 
way, near Hexham. Then he constructed the Waskerley 


| of Movre’s pum 


for family reasons.—Mr. 8. Straker, 





the line from Neweastleton to Riccarton for the Border 
Union Railway, this last being a very difficult and anxious 
undertaking. In 1864 he became engineer and manager for 
the contractor for the construction of that portion of the 
Thames Embankment between Waterloo Bridge and the 
Temple Gardens. Mr. Ridley designed the cofferdams pro- 
vided for excluding the water, and these were adopted, though 
at first the engineer-in-chief, Sir J. W. Bazalgette, favoured 
the employment of caissons. Afterwards Mr. Ridley read a 
paper on these cofferdams at a meeting of the Institution 
of Civil Engineers, and the Council awarded to him a Telford 
Medal and Premium. 

From 1869 to 1874 Mr. Ridley carried out the various 
works in connection with the extension of agg 
ot the 


dock, and since then has constructed a section 
Whitby, Redcar, and Middlesbrough Union Railway—now 


amalgamated with the North-Eastern Railway; the railway 
works for the Great Eastern Railway, near Chingford ; the 
piling and excavations at Parkeston, Harwich, in connection 
with the continental traffic of the Great Eastern Railway ; 
a new branch railway in Durham for the North-Eastern 
Railway Company; the graving dock at Cargo Fleet for the 
Tees Conservancy Commissioners; the new ferry works at 
Middlesbrough for the Corporation; heavy works of piling, 
concrete, and masonry for the construction of the new 
Dowlais Iron and Steel Works, at Cardiff; filter ponds for 
the Cardiff Corporation ; the extension of the Union Dock at 
West Hartlepool ; large extensions of the Consett Iron and 
Steel Works; piling works for the Bute Dock Company; the 
erection of salt, chemical, and steel works at Port Clarence 
for Messrs. Bell Brothers, Limited ; besides numeréus other 
contracts for the extension of industrial works. 

The late Mr. Ridley was at one time chairman of thi 
Kirkleatham Local Board; a member of the Kirkleatham 
School Board ; a governor of the Coatham Grammar School ; 
a member of the Middlesbrough Free Library Committee; 
president of the Redcar and Coatham Literary Institute, «c. 
He will be much missed in business circles on Tees-side, 
where his geniality and high professional integrity gaint d 
him many friends. 





LauNncH.—Earle’s Shipbuilding and Engineering Company has 
this week launched from their yard at Hull the four steam trawlers 
Kitty, Lily, Plover, and Starling, two being for the Fleetwood 
Steam Fishing Company, and two for the Pioneer 8. F. Co., Ltd., 
of Grimsby. These are all sister ships, 105ft. long, 21ft. beam, 
and 12ft. 6in. depth of hold, and they are built with extra scant 
lings over Lloyds’ highest class to make them the better suited fer 
the rough work of North Sea fishing. They will be. fitted by the 
builders with triple-compound engines of their special design for 
this class of vessel. 

TRADE AND BusINess ANNOUNCEMENTS.—Messrs. Dickson and 
Mann, Ltd., Bathville Steel Works, Armadale Station, Linlith- 
gowshire, have made arrangements with Mr. Moore—the inventor 

—for the sole manufacture and supply of his new 
patent coal ae. Shei 8 William George Walker, of 47, V ictoria- 
street, Westminster, has been appointed consulting engineer Kg 
The Taylor Hydraulic Air Compressing Company, Ltd., of Montrea!, 
Canada, and British Columbia. The company. will shortly com: 
mence operations in this country with offices in London.—4+he 
business carried on by W. H. Wilcox and Co., engineers’ stores, 0} 
refiners, &c., has been converted into a limited liability company 
‘A.M.L.C.E., has become the 


London representative of the Vulcan Ironworks, Bristol, at 110, 
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Greenmount ranges, on which the precipitation from the 
yapour wind borne from the sea is unfailing and plentiful. 

Mr. O’Connor, in his report of the ‘‘ Proposed Water 
Supply by Pumping from Reservoirs in the Green Mount 
Ranges,” disposes of the alternative possibilities of local 
reservoirs, or artesian and other wells, which have been 
advanced as a means of meeting the wants of the district. 
He shows that the sites for local reservoirs, as far as 
known, in the Coolgardie district are ‘‘ few and small, and 
generally unsatisfactory.” 
constructed up to date, but which have a “capacity of 
only about a million gallons, there are many of them 
that have never filled, some of them into which hardly 
any water has come at all. and some of them leak very 
badly,” in consequence of the fissured kaolin formation 
which generally prevails in the district. Moreover, they 
have been very costly, being on the gold fields, and owing 
to the difficulty of getting plant and materials to them. 
He also states in one of the appendices as follows :— 


It would appear that the quantity of water impounded in these | 
reservoirs, as a Whole, during the twelve months ending November | 





30th, 189 
reservoirs as a whole, the quantity of water impounded being, in 
round figures, ten million gallons, while the total capacity of the 
reservoirs was, in round figures, twelve million gallons. A large 
portion of the water impounded was, however, lost by evaporation 
and absorption, say probably fowr million gallons, and that would 


bring the quantity actually used to, say, six million gallons, as | 


compared with the total capacity of the reservoirs, which is twelve 
million gallons. 


at the cost per thousand gallons of effective result. The cost of 
the reservoirs having been about £2 per thousand gallons of 
capacity, the cost per thousand gallons of effective result has, there- 
fore, amounted to, say, £4. On this basis, the interest—at, say, 5 per 
cent., to allow for a sinking fund—on cost per thousand gallons 
would be, say, 4s. Taking six million gallons as the quantity sold 
in a year, and assuming the number of caretakers to have been 


nine (9), at £150 per annum each, the cost of caretaking would | 


apparently amount to about 4s. 6d. per thousand gallons. The 
cost of supplying water from reservoirs of this description would, 
therefore, appear to amount in all, for interest on cost and care- 
taking only—without counting maintenance, concerning which I 
have at the moment no data—to 8s. 6d. per thousand gallons. If 
the cost of maintenance were included, the total cost would 
wrobably be shown to be at least 10s. per thousand gallons utilised. 
Tt would appear, therefore, that water can be supplied, by means 
of the proposed pumping scheme, at much less cost per thousand 


gallons, than by means of reservoirs of the description herein | 


described. 
With regard to artesian wells, in the proper acceptation 
of the term, in which water will be under such high 


pressure as to rise to the surface or higher, he says the | 


necessary conditions for such wells are absent, and that 


everyone who has studied the question, or can be looked | 


upon as in any way an authority on the subject, has 
given his opinion that it is in the very last degree 
improbable such a supply can be obtained. This source 
may, therefore, be dismissed from consideration. Some 
believe, however, in the possibility of there being large 
underground stores of water which might be tapped by 
boring and drawn by pumping, but Mr. O’Connor shows 
that these could only be utilised by pumping from great 
depths, and that the uncertainties would be great as to 
the quality of the water, while the quantity would be 
too insignificant to justify the cost, the delay, and the 
uncertainty. 

Mr. O’Connor’s scheme is to bring water in pipes to 
the Coolgardie district from the Greenmount range of 
mountains near the coast where a satisfactory precipita- 
tion of rain occurs, and where favourable sites for capa- 
cious reservoirs exist. We have thus a reversal of the 
usual conditions, where large reservoirs are mostly con- 
structed far inland, generally in a mountainous district, 
and the water brought by gravitation towards the coast. 
Here, the water supply has to be forced inland against 
the gradient of the country, and in this circumstance lies 


the great cost, and the only difficulty of the scheme. A | 


perfectly safe and satisfactory source of supply has been 
found in the Helena River, at an elevation of about 320ft. 
above the sea level. The site proposed and surveyed is 
almost anideal one. The foundations for the dam are 
bed rock, the valley at that point very narrow, and the 
sides precipitous. With a concrete dam 100ft. high, its 
length on top would only be 650ft. The advantages do 
not cease here. The river bed has a comparatively low 
inclination, and the sheet of water backed up by the dam 
would extend for about seven miles. The quantity of 
water impounded will be 4619 million gallons, and the 
net amount available annually, after allowing 20ft. in 
depth at the dam for the accumulation of silt, and 7ft. 
from the top water-level for evaporation and soakage, will 
be 3300 million gallons. 
area of 350,000 acres—547 square miles—most of it hilly 
and rocky, and the Helena and Durkin rivers traverse its 
length. 

The quality of the water would be excellent, as there 
is practically no settlement in the catchment basin, and 
consequently no danger of pollution. Although there 
are no actual records of rainfall and evaporation at the 


site of the proposed reservoirs, yet it is assumed that, | 


considering the character of the Green Mount Range, the 
annual rainfall will be at least 20in., and that if of this 
only 3 per cent. finds its way into the reservoir it will be 
tilled. This seems to be a safe assumption ; for the rain- 
fall on the Greenmount Ranges must at least equal that 


recorded in Perth, where during the last ten years the | 


average amount gauged annually amounted to 33°63in. 
There is little ground in all this for hostile criticism, for 
the lines are drawn on a more than essentially safe basis 
in the matters of estimated rainfall, run off, and evapora- 
tion. It is a question, indeed, whether the supply may 
not be overdone by a work designed on such liberal 
assumptions, and whether a saving might not be effected in 
the dimensions of the dam, but even in this direction little 
could be gained, as the work does not appear to be of great 
magnitude or expense, the whole cost of all the reservoirs, 
including those at the pumping stations and the service 
reservoirs at Coolgardie, being only £800,000, out of a total 
estimate for the whole project of £2,500,000; besides, if a 
fault it be, it is one iu the right direction. Nothing is 





From the experience of those | 


approximated very closely to the total capacity of the | 


The cost of the reservoirs per thousand gallons | 
of capacity must therefore be multiplied by two, in order to get | 


The watershed has a drainage | 








said of any special provision for overflow in the shape of 
a water weir or otherwise, but with the admirable con- 
ditions of the site, there is probably no difficulty in the 
matter, even if the waste has to be discharged over the 
whole crest of the dam. 

The service reservoir of Coolgardie, at a distance of 328 
miles inland, will have an altitude of 1653ft. above low- 
water sea level at Freemantle, and be 1818ft. above the 
off-take level of the Green Mount reservoir. The water 
will reach this in pipes by a series of rising and falling 
gradients, generally speaking, along the line of the Gold 
Fields Railway. It will be foreed by one set of pumps up 
each of the inclines, and will fall down the descents by 
gravitation to the reservoir for the next set of pumps, 
whence it will be again lifted, and so on, till after passing 
through nine pumping stations, it reaches the Coolgardie 
service reservoir. The project also 
| portion of the supply being afterwards raised by another 
| set of pumps to the summit of Mount Burges, 4} miles 
| distant from Coolgardie, whence at a greater elevation of 


The basis on which 
| the scheme has been worked out is the supply of 5,000,000 


| for further distribution as needed. 


contemplates a | * : 
I | increase altogether of £900,000 on last year’s estimate. The 


| docks has been provided for the small craft; provisi 





170ft. it will command every part of the whole district | 


| gallons per diem at Coolgardie, through a 8Oin. steel main | 
; by means of nine pumping stations; the lifts, including | 
| friction in main, as recommended by the commission, | 


varying from 420ft. to 185ft., with pump horse-power 
| respectively 464 to 205, in all 288l-pump horse-power. 
Mr. O’Connor writes :— 

As regards this scheme, I should first mention that, at the 
| primary stages of its inception, there were a number of calculations 
gone into with a view of ascertaining the probable cost of three 
several quantities per diem, viz., one million, tive million, and ten 
million gallons respectively. The result of these calculations went 
to show, as for steel pipes, that for one million gallons daily the 
cost would be from, say, £700,000 to £1,000,000, depending on 
the size of the pipe, and with cost of delivery varying from 5s, 6d. 
to 8s. 6d. per 1000 gallons ; while for five million gallons daily the 
cost varied from, say, £2,200,000 to £2,700,000, depending similarly 
on the size of the pipe, with cost of delivery varying from 
3s. Od. to 6s. 7d. per 1000 gallons; and that for ten million 
gallons daily the cost varied from, say, £3,500,000 to £4,600,000, 
depending similarly on the size of pipe, with a cost of delivery 
varying from 3s, to 5s. per 1000 gallons. From these figures it was 
apparent that the cost of delivery was not altogether dependent 
on the total capital cost, but was also dependent on the cost of 
pumping, which usually varied in an inverse ratio to the size of 
the pipe, and consequently to the capital cost. 





Thus, while one million gallons daily—including distri- 
bution mains—would cost a million pounds, a supply of 
| five million gallons daily would only cost two and a-half 
million pounds; the relative costs being 5s. 6d. and 
3s. 6d. per thousand gallons. But beyond this the smaller 
supply would be insutticient for the requirements of the 

country, and when the demands of the railway and of 
| the inhabitants of the towns en route had been met, very 
| little water of the million gallons would be left for mining 
| purposes, and it is to be remembered that the success of 
| the mines is the raison d'étre of the whole business. 
| For technical reasons also, Mr. O'Connor says that if the 
| smaller scheme had to be augmented the number and 
| situation of the pumping stations would be so very 
| different for the larger scheme that it would involve 
| future waste, whereas the larger scheme might be extended 
without change of number or situation. 

The estimated capital cost of the scheme is £2,500,000. 
This is made up as follows :—Pumping engines and sheds, 


of pipes from Freemantle—the Port—£140,000; laying and 
jointing, £220,000 ; reservoirs, including those at pump- 
ing stations, £300,000; 100 miles of 12in. distributing 
mains, £170,000. The annual working expenses will be 
£320,000, thus :—Interest on capital cost at 3 per cent., 
£75,000; sinking fund at 3 per cent., £75,000; main- 


daily—£109,000; general administration, £16,000. On 
| this basis, the supply of 1825 million gallons of water— 
five millions a day—will cost 3s. 6d. per 1000 gallons. 

In a future issue an extensive summary of the report 
of the committee, which is of considerable general interest 
; and value to the profession, will be given. 











HARBOURS AND WATERWAYS. 





Swansea.—The harbour trustees at this port have decided 
to proceed with the construction of the new deep-water 
entrance lock to the half-tide basin, and the other works 
authorised by their Act of 1896. 
tide basin, which covers an area of 6} acres, to be used as a 
; dock. The dimensions settled for the new lock are 403ft. 
long, 60ft. wide, with 5ft. on the sill at low water and 25ft. 
at high water neap tides and 32ft. at springs. 
the same depth as the lock of the Prince of Wales Dock. 
The estimated cost of the works is £90,000. Attention was 
| directed aiso to the cost of dredging in maintaining the depth 
| of the approach to the docks, which amounted last year to 
| £7500, and it was thought this might be obviated by an exten- 
| sion of the west pier a further distance of 1000ft. 

Barry Harbour.—Complaints having been made by the 
| owners of coasting vessels as to the condition of Barry 
| Harbour, and a petition having been sent to the Board of 
| Trade asking that the powers possessed by the Board of com- 
| pelling the Barry Railway Company to improve the condition 
|of the harbour and to remove the Yeo rocks, an inquiry 
was held by Captain Vereker, the successor to Sir George 
Nares at the Board of Trade. Captain Vereker, in his report, 
| points out that this harbour is entirely tidal and dry at low 
water, and that it is very little used, the advantages offered 
| by the breakwater and basins of the Barry Dock entrances 
far exceeding in value, both as regards shelter and con- 
| venience, any facilities that remain to the old harbour, and 
| advised that small craft should avail themselves of the better 
| shelter of the Barry Dock entrances. 
| Harbour and dock Bills—With the exception of the Bill of 
| the North-Eastern Railway Company for the improvement 
|of the Hull Docks, and the Windsor Dock, there are no 





£200,000 ; 90,000 tons of 30in. pipes, £1,470,000 ; carriage | 





Re 
——— 


also been made for the shelter and working of the bene 
the Sheftield and Lincolnshire traffic, the present dock _* 
quay being absorbed by the new works, and the com bs 
undertake to maintain the channel of the Humber for hy 
years after the completion of their works. The pring] ‘1 
opposition now is expected to centre over the proposal to a 
land adjoining the Hull and Barnsley Dock for the extensi 
of the Victoria timber dock, which did not form part of |, or 
year’s scheme. = 
The promoters of the Windsor Dock at Cardiff come for 
ward for the third time seeking powers to construct a dock 
at Penarth. The position of the dock is changed, necessitating 
a diversion of the river Ely, but not taking so much of the 
Penarth mud flats as proposed by the previous schemes. The 
dock is increased in size from 800ft. in length to 1000ft. the 
length of the lock being 800ft. by 80ft. The capital is fixed 
at £1,500,000, with borrowing powers up to £500,000 an 
Taff Vale Railway Company are empowered by the Bil] to 
subscribe to £400,000 and lend £500,000 of the money re. 
quired. 
After a strong but ineffective attempt to induce the Clydo 
Trustees to take up the construction of the proposed Kilpatrick 
Dock, or, failing that, to give an undertaking not to Oppose 
the Bill if promoted by a private company, the promoters 
of last year’s scheme, after having given the usual parliamen. 
tary notices of their intention to apply to Parliament for 
powers to construct their dock, have since intimated that it 
is not their intention fo proceed further with the matter this 


| session, the reason assigned being that certain concessions 
made by the Clyde Trustees have met the wants of the traders 


for the present. 

The Dover Harbour Board intend to ask for powers to make 
additions to the piers they are now constructing in Dover 
Harbour for the use of the cross Channel traffic. Experience 
having shown, as the pier now in course of construction has 
extended seawards, that the new works will not afford suff. 
cient shelter to allow steamers to lie quietly alongside of the 
new railway piers, but that the swell inside the Admiralty 
Pier is rather increased, it is proposed to vary and extend 
the east pier southwards, commencing 410ft. from the land. 
ward end of the docks, and continuing in a south-easterly 
direction for a distance of 1510ft.; and also to construct a 
spur breakwater about 150ft. in length, commencing 820ft, 
in an easterly direction from the fort at the outer end of the 
Admiralty pier. 

Electrical communication with light - ships. The final 
report of the Royal Commission on electrical communication 
with lighthouses and light vessels was issued a short time 
ago. The report states that although the system which has 
been in use for electrically connecting the sunk light vessel 
with the shore is the best that has been brought to their 
notice, they do not regard it in its present form as entirely 
satisfactory, and that it would not be possible to apply it at a 
reasonable cost to vessels exposed to heavy seas. Experiments 
have been carried out under the direction of the Commis. 
sioners for effecting communication by induction, but this 
system proved a failure, the electric energy being lost in the 
sea. They also turned their attention to the Marconi system 
of signalling through the ether without wires. The experi- 
ments proved satisfactory, communication being obtained by 
this means between two points on either side of the Bristol 
Channel, distant nine miles from one another, and the Com- 
missioners express the hope in their report that further experi 
ments which were to be made would solve the difticulty. Five 
light vessels, which are moored in comparatively shallow 


| water, and where the seas are not heavy and the bottom of 


the sea consists of soft mud, seven outlying and thirty-nine 


| shore lighthouses have been placed in communication with 


tenance £45,000; cost of pumping—five million gallons | 


| tain the lights. 


This will enable the half- | 


This will give | 


the general telegraphic system of the country. 

Light dues.—For some years past great complaint has 
been made by shipowners as to the unfair way in which the 
light dues are levied on vessels, and it is now said that owing 
to the frequent representations made to the Government 
there is some probability of the matter being dealt with. 
The dues levied on all vessels navigating the British coast 
were instituted for the purpose of maintaining the lights and 
beacons, but the funds annually raised are now also applied to 
the payment of other services. It is stated that the amount 
received by the Board of Trade has averaged during the past 
three years £152,000, more than the sum necessary to main- 
In all other countries except Turkey the 
maintenance of lighthouses is paid for out of the national 
taxation. In this country not only have vessels frequently 
to pay for lights they never use, but all yachts, fishing boats, 
and ships of the Navy are exempt from these charges. As 
an example of the unequal way in which this impost presses 
on shipowners as compared to benefits received, it has been 
shown that on a voyage from the Mersey to the East thirty- 
two lights are charged for, while the vessel only comes within 
the range of six of these lights; on a voyage *to North 
America twenty-eight lights are charged for, while the 
vessel only comes within the range of sixteen; while to 
Hamburg dues are levied for seventeen more lights than the 
number actually of service. 

Panama Canal.—At the annual meeting of the new com- 
pany, held at Paris recently, the report of the directors stated 
that the preliminary work which had been going on is now 


| nearing completion, and that before the end of this year the 


question of the completion of the canal will have to be 
decided. The directors consider that the experience they 
have gained, and the information they now possess, warrants 
them in reporting that they will be justified in asking for the 
necessary capital to complete the canal. It is proposed to 
send out a delegation composed of members of the Technical 
Commission to the isthmus very shortly ; and also in order 
to satisfy intending shareholders as to the probable earnings 
and cost of working the canal, a special committee of statisti- 
cians is to beappointed, composed of four members representing 
finance, shipping, and commerce, for the purpose of studying 
the economic facts which would result from the opening of 
the canal. Considering the number of commissions of 
eminent Frenchmen who have already been out to Panama, 
and reported favourably of the scheme, and also the very 
favourable report on the financial prospects of the Man- 
chester Ship Canal which was made by a somewhat similar 
commission that was appointed before the works were com- 


| menced, little reliance is to be placed on the steps now to be 


Harbour Bills likely to attract any great amount of attention. | 
The North-Eastern Company in their Bill of this year have | 


made several alterations in the scheme of last year, in order 
to meet the objections raised against it by the various in- 
terests affected. A tidal shelter and separate lock into the 


taken by the directors as to the financial prospects of the 
undertaking. 

Nicaragua Canal.—A commission has also been sent out 
at the expense of the United States Congress to study the 
problem of the feasibility of the construction and economic 
results likely to ensue from the construction of this caral; 


| and this technical commission is to make an inspection of 
the works of the Panama Canal, 
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Tus week the extension of the Port Talbot line to 
for goods and mineral traffic, passed lately by Colonel 


ontrhy!, 
Lig s successfully opened, 


York, wa 

Over contemporary the Locomotive Magazine gives 
ay with the January issue an excellent coloured plate of a Mid- 
— Railway single express passenger locomotive, reproduced 
pew a painting by Mr. F. Moore, 

Iy is announced that Mr. Middleburg, managing 
director of the Netherlands Railway, is busily engaged with the 

,ighbouring railway administrations in the Transvaal concerning 
- duction of tariffs, and is sanguine of obtaining satisfactory 
pen ra says the 7'/mes correspondent at Johannesburg. 


{y able French railway engineer in the person of 
M. Godin de Lépinay has just died at the age of seventy-six. _He 
hegan his career in Algeria, but, joining: the Mexican expedition, 
he laid down the difficult line from Vera Cruz to the capital. 
Afterwards he was in the service of the Orleans Railway. Owing 
to an affection of the eyes, M, LSpinay retired from active work 
some twelve years ago. 


Tur City and Waterloo Railway, which will give the 
London and South-Western Railway direct access from the Waterloo 
terminus to the heart of the City, will shortly be opened for 
traffic. v 
which could not be avoided has occurred both by reason of the 
dispute in the engineering trade, and also in connection with the 
enorl rs . 
taken by the Central London Railway Company at the new station 
opposite the Mansion House, 


Ir is worthy of note, says the American Engineer, that 
comparatively little is done to jacket locomotive cylinders, yet it 
may be effected with little trouble and expense, An arrangement for 
apply ing asbestos insulation to cylinders, cylinder heads, and steam 
chests has been devised in America. This is put on in such 
way as to permit of removing the cylinder heads and steam chest 
covers, insulation and all, The apparent 
practice are such as to cause wonder that it is so seldom followed, 
although steam pipes for stationary plants not exposed to the 


elements are generally encased in non-conducting cov erings. This 
directions in which locomotive efficiency may be | 
improved without change of design or any other expensive | 


jsone of the 


alteration, 


Ir appears that at last all the Native States concerned 


in the ownership of the metre-gauge railways of the Province of | 


Kathiawar, India, have been persuaded to agree to the con- 
tinuance of the present arrangement, under which the several 
lines are worked under one management. Several of the States 
had manifested an inclination to break off from the old arrange- 
ment, For each State to work separately its own small length of 
ine would be an arrangement which, says Jadian 





En qineering, 


uld be beneficial neither to the Proprietory States nor to the | 


public. Lord Sandhurst, during his recent tour in the Province, 
also hinted that it had been practically decided that the 2ft. 6in. 
yauge railway belonging to his Highness the Thakor Saheb of 
Morvi shall be shortly converted to the metre gauge, uniform with 
that of the rest of the railway system of Kathiawar. 


Tue Government Inspector inspected the alignment of | 


the Ootacamund extension of the Nilgiri Railway on October 18th. 
The distance from Coonoor to Ootacamund is about 114 miles. 
rhe country to be traversed is not nearly so precipitous as that 
from Kullar to Coonoor on the existing section of the Nilgiri 
Railway ; 
work. The chief feature of the proposed extension is that, instead 
of consisting of either a continuous adhesion line or a continuous 
rack, it has been designed so that there are about 35 miles of rack, 
most of it 8 per cent., and eight miles of adhesion line, from 1 in 
10 to level, The 34 miles of rack is not continuous ; it is in four 
ieves, respectively 1200ft., 4700ft., 8000ft., and 4500ft. long. 
There is a great deal of level, and there are considerable lengths 
of easy grades, The object of this design, says Jadian Engineering, 
is to keep the line, as far as possible, on cheap and easy ground, 








Tur long-projected South Hams branch of the Great 
Western Railway was opened on Saturday last, amid much local 
enthusiasm, This is a line 64 miles in length, from Plymstock to 
Yealmpton, a corner of South Devon hitherto peculiarly difficult 
Yealmpton is reached from Millbay, Plymouth, +4 
Mount Gold Junction, Pomphleet, Plymstock, Billacombe, Elburton, 
Steer Point, ‘and Brixton, at each of which places a station has 
heen provided, By the opening of this new route a suburban 
district of Plymouth hitherto greatly hampered for lack of adequate 
communications will be opened up, Brixton in especial is a very 
favourite suburb, covered thickly with villas of the better class ; 
while Yealmpton, the terminus of the line, is a picturesque little 
town on the broad waters of the river Yealm, from which it obtains 


of access, 


its hame, 
push the line on to Modbury. 

Tue Burma railways as at present sanctioned comprise 
the following lines:—-The Irrawaddy section, from Rangoon to 


Prome, with suburban line at Rangoon, 170 miles open; the 
Nittang section, from Rangoon to Tounghoo, 166 miles; the 
Mandalay section, Tounghoo to Mandalay shore of Irrawaddy, 


with branches from Myohoung to Amarapura shore of Irrawaddy, 
and from Thazi to Meiktila, 242 miles; Mu Valley Railway, ing 
to Mogoung, 294 miles; Mogoung to Myitkina—now under con- 
strrction —37 miles, and the branch to Katha, 14 miles; and the 
Mandala-Kunlon— under construction—224 miles, making a grand 
total of 1148 miles, of which 261 miles are either in progress or 
sanctioned for construction, and 887 are open for traffic. The 
progress on the Mandalay-Kunlon Railway is satisfactory, but the 
cowatry through which it passes is in parts very difficult, and its 
completion will probably occupy from two to three years, Surveys 
have heen completed, and estimates have been sanctioned by the 
Board amounting to Rs. 3,214,333 for the extension of . the 
Meiktila branch on the Mandalay section, westward to Myingyan 
on the Irrawaddy, a distance of 58 miles. 





THE report of Lieutenant-Colonel Addison to the Board of 
Trade upon the collision which occurred on the evening of Decem- 
ber 1th last near Globe-road Station on the Great Eastern Railway 
has been issued. The 5 p.m. passenger train from Liverpool- 
street to Norwich, after standing about three minutes at the down 
through line home signal of Canal signal-box, between Globe-road 
and Coborn-road stations, was, just as it started again, run into in 
the rear by the 5.3 p.m. passenger train from Liverpool-street to 
Chelmsford. There was a thick fog at the time, and both trains 
had left Liverpool-street about twenty-three minutes late. Several 
persons were injured. Lieutenant-Colonel Addison states that the 
accident was clearly due to the driver of the train to Chelmsford 
running in the fog past the starting signal at Globe-road Station 
when that signal was at danger, whereas in accordance with the 
regulations he should have brought the train to a stand at Devon- 
shire-street home signal. He bore an excellent character, *and 
three years ago received a reward for averting a collision, The 
Government inspector therefore greatly regrets having to record 
his opinion that in this instance the driver did not exercise proper 
¢wre In handling his train although he did not receive the warning 
Which ought to have been given to him at the home signal. The 
accident, however, points to the desirability of making the instruc- 
tions to the driver more precise as to how ha is to act on the 
explosion of a detonator in time of fog, ’ 





The line itself was completed some time ago, but delay | 


jous amount of underground work which has had to be under- | 


advantages of this | 


still it is fairly steep, and there is some pretty heavy | 


We believe it is in contemplation to, at no distant date, | 
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NOTES AND MEMORANDA. 


Onty 3 per cent. of the vessels built in the United 


Kingdom during 1897 were sailing ships. 


THE well-known French chemist M. Le. Chatelier has 
been nominated, by the Minister of Public Instruction, to the 
chair of Inorganic Chemistry in the College of France. 


Luioyp’s Register Wreck Returns show that the tonnage 
of all nationalities totally lost, broken up, &c., in the course of the 
last twelve months amounts to about 712,000 tons—316,000 steam 
and 396,000 tons, sail, 


Tue Watt memorial lecture, given at Greenock on the | 


anniversary of the great engineer’s birth, will this year be delivered 
by Prof. Thorpe. The subject will be ‘“‘ James Watt and the 
Discovery of the Composition of Water.” 


DurinG 1897, exclusive of warships, 591 vessels of | 


952,486 tons gross—viz., 545 steamers of 924,382 tons, and 46 
sailing vessels of 28,104 tons 
Kingdom. The warships launched at both Government and 
private yards amount to 48 of 95,465 tons displacement. 
output of the United Kingdom for the year has, therefore, been 
| 639 vessels of 1,047,951 tons, a decrease of 207,000 tons as com- 
| pared with 1896, 


Tue weekly return of births and deaths in London 
and in thirty-two other great towns, issued by authority of the 
tegistrar-General, shows that the deaths registered last week in 
thirty-three great towns of England and Wales corresponded to 
an annual rate of 20°6 per 1000 of their aggregate population, 


which is estimated at 11,218,378 persons in the middle of this year. | 


Wolverhampton had the highest rate, 29°6; while the three lowest 
rates were Huddersfield 12°2, Cardiff 12°6, and Birkenhead 12°9, 


An abstract of a report on the working of the coal 
mining industry in the province of Liége, Belgium, during 1896, 
by Mr. Vice-Consul Menzies, was given in a recent issue of the 
Consular Journal, Wt appears that the number of pits worked 
during that year was sixty-nine, the same as in 1895, but the pro- 
duction amounted to 5,241,220 tons, surpassing the output of 1895 
by 192,936 tons, and that of 1890 by 184,789 tons, the latter year 
having been one of unexampled prosperity, in which the output 
reached the maximum. Thus during last year the production 
more than regained the ground lost in 1891 and 1892, resulting 


| from the depression in the metallurgic industries which prevailed 
| during these periods. 
| 
| 


| Apovur 25 per cent. of the total shipbuilding output of 
| the United Kingdom during 1897 has been built to the order of 
foreign and colonial shipowners, as compared with 30 per cent. in 
1896 and 20 per cent. in 1895. Japan has this year provided the 


of 59,425 tons (over 6 per cent. of the total output) having been 
| built for that country. Germany follows with eight vessels of 
30,507 tons (over 3 per cent.), Next come the Colonies with 
23,000 tons (2°4 per cent.) ; Holland with 18,800 tons ; Russia with 
16,000 tons ; and Norway with 14,200 tons. Denmark and France 
have each taken between 13,000 and 14,000 tons, and Spain has 
taken 12,600 tons. According to Lloyd’s Register shipbuilding 
returns of the principal shipbuilding districts of the country 
| Glasgow takes the lead with an output of 186,178 tons. Then 
follow in order Sunderland (174,496 tons), Newcastle (169,585 
| tons), Belfast (106,605 tons), Greenock (103,073 tons), Middles- 
| brough (88,827 tons), and Hartlepool (65,686 tons). 


| A NEw method of constructing surface condensers has 
recently been introduced by the South Brooklyn Steam Engine 
| Works, D. McLeod Cobb, proprietor, Summit and Van Brunt- 
| streets, Brooklyn, N.Y. 
ing, and securing the tubes in the tube heads, within a reduced 
area of tube head and shell. By this means a condenser is made 
smaller in dimensions and of considerably less weight than can be 
effected by the usual method of construction. The tubes are 
securely expanded at one end, and packed at the other end with 
stay lacing and brass screw glands. They are not all packed in 
one tube head and expanded in the other, but are arranged in rows, 
alternately ‘packed and expanded, one row being packed, say, in 
the first head and expanded in the second head, and the adjacent 


rows expanded in the first and packed in the second head, and soon. | 


It is apparent that as the expanded holes are much smaller than the 
packing holes, and as half the number of holes in each tube head 
consists of the smaller holes, the tubes are brought much closer 
together, and the diameters of the heads, and also of the shell, are 
reduced, 


Tuer following official statistics with regard to Berlin 
incomes during the past year on the basis of the income-tax 
returns have just been published. The largest income in Berlin, 
says The Times, is close upon 3,000,000 marks, which is taken as 
corresponding to a capital of 75,000,000 marks. The second largest 
income amounts to 1,720,000 marks. Seven Berliners have an in- 
come of over 1,000,000 marks. Descending to more ordinary 
incomes, 1852 Berliners have an income of more than 40,000 
marks, 2623 have between 20,500 and 40,000 marks, and 8035 
range between 9000 and 20,500 marks. The number of Berliners 
who have an income of over 5200 marks is 12,559, of those who 
have over 3000 marks 17,680, so that in all 42,000 Berliners enjoy 
an income of over 3000 marks, or of £150 a year. The number of 
this last category has steadily declined during the past three 
years, since in 18942 it amounted to 43,819. On the other hand, 
the number of persons in the enjoyment of an income between 
900 and 1800 marks—£45 and £90—has increased by 21,107. The 
total income of individual persons in Berlin amounts to over 
1,206,000,000 marks, and that of aggregate bodies or corporations 
to 51,500,000 marks, The average income per head was 731 marks 
64 pfennigs, or about £36 Ils. 7d. The estimated income-tax for 
Berlin was over 20,000,000 marks, and for the whole of Prussia 
123,500,000 marks. Thus the population of Berlin, which only 
amounts to one-nineteenth part of the population of Prussia, 
pays one-sixth part of the whole income-tax of the kingdom, 








~) 
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THERE are certain Swedish iron ores which, owing to 
| their large apatite contents, have heretofore been entirely ignored 
in blast furnace practice. A method to utilise such ores, based 
upon magnetic preparation, has been invented by Professor 
Wiborg, of Stockholm, says Stak! und Kisen. 
ful magnetic separators he recovers the iron, while the apatite is 
worked up to phosphate. The method works successfully in case 
of all ores in which the magnetite and apatite are not too inti- 
mately combined. 
so distinctly separate that mechanical separation by magnetism can 
easily be accomplished, At Gellivara the ore is assorted by hand 


into the following grades :—No. A, 0°03—0°05 per cent. phosphorus ; | 


| No. B, 0°05—0°10 per cent. phosphorus; No, Cl, 0°1—0°5 per 
cent. phosphorus ; No, C2, 0°5—0°8 per cent. phosphorus ; No. D, 
| 1:°0—1°35 per cent. phosphorus ; No. E, 1°5—3-0 per cent. phos- 
phorus ; No, F, pure apatite, rare. Only the high grade ores with 
69 per cent. iron and up to 0°05 per cent. phosphorus are worked 
in Sweden, the low grade and high phosphorus ores are exported 
to Germany to be worked up there in Thomas steel. A large part 


of the latter ore, which cannot be exported owing to its crumbling | 


during transit, will henceforth be magnetically prepared by the 
| Norbottens Malmfoeraedlings Aktie Bolaget, at Svarton, the 
| island in front of the sm ore port of Lulea, where a large plant 
has been erected, with a capacity of 150,000 tons annually. Here 
| the ore will be separated by magnetism, and the apatite purified 
| and worked up into commercial phosphate, 


have been launched in the United | 


The total | 


largest amount of work for British shipbuilders, fourteen vessels | 


It consists in a method of aligning, pack- | 


By means of power- | 


In the Gellivara ore the two minerals are found | 


| cent.; 249 of these being in England, 30 in Scotland, and 18 in 





MISCELLANEA. 


Tue Technical Committee of the Russian Marine offer 
| a prize of 3000 roubles for the invention of a paint for the outside 
of the immersed part of vessels. The prize is not payable until 
the paint has been practically tested for two years. y 


THE twenty-fifth annual dinner of the Old Students 
| of the Royal School of Mines will be held at seven o'clock on 
| Wednesday, January 26th, 1898, at the Criterion Restaurant. The 
chair will be taken by Mr. H. W. Hughes, Assoc. R.S.M. Mr. 

H. G. Graves is hon. secretary of Dinner Committee. 


THE St. Helen’s (Jersey) Parish Assembly, on Tuesday 
last, adopted practically unanimously a petition to the States of 
the island, in favour of a Bill empowering the municipality of the 
town to borrow a sum not to exceed £30,000 for an installation of 
electric light, under the direction of parochial committees, 


Statistics obtained from the railway authorities show 
| that during the year just closed cycles despatched from Coventry 

totalled 142,000, compared with 216,000 in the previous year, and 
| 113,000 in 1895. During the first half of last year the average of 
the 1896 boom was maintained, but with the Jubilee celebration 
trade declined rapidly. 


THE record life for a tramway rope is believed to have 
been attained by a special crucible steel rope made by Messrs. 
George Craddock and Co. It worked for ninety weeks and two 
days, or 111,712 cable miles, on the Bourke-street line of the 
| Melbourne Tramway and Omnibus Company. The total length is 
18,000ft., and its circumference 38in. 


Asout 5086 tons of horseshoes were exported from 
Norway in 1896, as against 5319 tons in 1895, almost the entire 
quantity being from Christiania. Great Britainand France, where 
shoes are used not only for horses, but also for donkeys and 
oxen employed as beasts of burden, divided almost the whole 
exportation between them in about equal quantities. 


WE have received from the editor of South Africa an 
advance copy of a diagram showing the output from the Wit- 
| watersrand Gold Fields, from the beginning of 1887 to the end of 
1897. The diagram appears as a gratis supplement in this week’s 
South Africa, and shows, in addition to the output of gold, the 
— of the share market for the period between 1890 and 
Ole 


THE morning papers announce that the Brazilian 
Government has transferred the contracts for two ironclads and one 
cruiser now being built in Europe to some foreign Power, says 
the Rio Janeiro correspondent of the Times, thus relieving the 
Treasury of the burden of making sterling remittances at this 
critical juncture. The measure is generally approved, as show- 
ing the sincerity of the Government in the direction of reducing 
expenses, 


Tue pioneer of Portland cement manufacture on a 
commercial basis in India was General Morgan. His first attempt 
in the south was made in 1875, and in 1878 his effort, owing to the 
construction of the Madras harbour, developed to such an extent 
as to supply all the cement required at that time in that large 
undertaking. But the after-effects of so liberal a use of ‘‘ cockle- 
shell” cement were found detrimental, and its restriction on the 
score of safety became imperative, till local wants generally were 
supplied by foreign importations. An effort is, however, now 
| being made, under distinguished auspices, says an Indian contem- 
porary, to give the [ricum or Venaud shell lime cement another 
trial ; but a comparison should not be instituted between it and 
| foreign cement, but with Madras hydraulic cement. 


In a recent report from Persia, Consul-General Yate 

points out that there is an opening for the sale of cheap agricul- 
tural implements in Khorasan. A trial consignment, he suggests, 
| should be sent through some trustworthy agent at Karachi or 
| Bombay. A new, easy, and safe route between India and Eastern 
| Persia was opened about a year ago, and already British trade is 
| beginning to profit by it. It starts from Quetta and reaches 
Mested in fifty-three marches, the total length being about 1092 
miles, the average march or stage being about 205 miles. The 
road passes through British territory, is well looked after, cheap 
camel transport is obtainable at Quetta and Sistan and other places 
on the road, so that there are no important obstructions to prevent 
the experiment being tried. 
CARNARVONSHIRE is by far the most important quarrying 
| county in the North Wales &c., district, according to Mr. C. le 
| Neve Foster’s last annual report ; it employs 6709 persons inside 
the quarries and 5163 outside. Next in importance comes Kent 
with a total quarrying population of 6743 persons, of whom only 
| about one-fifth are employed inside the quarries, whilst nearly 
| four-fifths are working outside. This is due to the fact that many 
of the large Portland cement factories of the Thames and Medway 
| come under inspection from being attached to chalk quarries, 
and one sees by the returns that a comparatively small number of 
chalk-getters can supply the wants of a large factory. As a 
quarrying county, Kent is therefore far less important than 
Carnarvonshire, although it surpasses it in the number of outside 
workers. 


THE new breakwater, now under construction by the 
Government at Buffalo, N.Y., under the charge of Major Thos. W. 
Symonds, Engineer Corps, U.S.A., will be the largest in the world, 
says the Engineering News. The original breakwater was commenced 
in 1868, with a projected length of 4000ft.; this was increased to 
7600ft. by the project of 1874, and the work was finished in 1894. 
The enclosed outer harbour thus formed by the breakwater and the 
sand-catch pier, was 14 mileslong. The new breakwater now being 
built will be 12,500ft. long, making a total length of 20,100ft. 
from the lighthouse to Stoney Point. The nearest approach to 
this construction in length, said Major Symonds, in a late address 
before the Buffalo Real Estate Exchange, is the celebrated break- 
water at Cherbourg, France, which is 12,200ft. long, cost 10,000,000 
dols., and was 70 years in building. 


THe ten United States naval dry docks have the 
following general dimensions :— 





Depth of sill 


Length. at high water. 
-- 2 


Breadth. 
60 . 


Boston .. 
Brooklyn 
Brooklyn 
Brooklyn . 
League Island 
Norfolk 
Norfolk .. 
Port Royal 
| Port Orchard os, ie 8 a ear hae 
| Mare Island .. ae a weer Se eee 
In sailing to San Francisco, by way of Cape Horn, says Engineering 
| News, a United States war vessel might use one of the four dry 
| docks at Rio Janeiro, the largest of which is the Sande Point Dock, 
520ft. long, 70ft. wide, and 25ft. deep over the sill. At Montevideo 
the docks only provide for 17ft. draught ; and at Taleahuano, Chili, 
is a stone dock 545ft. long, 80ft. wide, and 28ft. deep. It is said 
that of the 748 dry docks in the world, England owns about 60 per 








oO 


Ireland. Europe has 302 docks divided among eighty cities ; Asia 


| has 76, in twenty-seven cities ; and there are 22 docks in Oceanica 
and Australasia. 
cover 1620 acres, with thirty-six miles of quay lines. 
docks cover 700 acres ; and at Southemetos is the la 
graving dock in the world, 751ft, long, 88 

| on the sill, 


The Liverpool docks, the largest in the world, 
The London 
est single 
ft, wide, and 28}ft. deep 
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WIRE WOUND ORDNANCE—HYDRAULIC FORGING PRESSES 
(Fe r de crip jon see prge 19) 


Fig. 6-HYDRAULIC FORGING PRESS, ELSWICK STEEL WORKS 


2 ogee 


Fig 7—4YBRAVLIG FORGING PRESS AT HERR KRUPP'G WORKS _ 
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REPLIES. 

| W. G. (Clarendon-place, Dover).—We do not illustrate inventions unless 

| they are actually at work. 

Vutcan.—To find the necessary strength for the different parts, see any 
good book on applied mechanics. A simple graphical method is given | 
in Molesworth. The details are too long to give here, 

Apianatic.—If you will turn again to the article you will see that we 
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of water. As the boiling points of oils are very much higher than the 
boiling point of water, the higher temperatures for which you ask 
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doubt, as they involve some risk of cracking the cylinders, to say 
nothing of trouble with the piston rings. 
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THE END. 

At last the end has come within sight, if not within 
touch. Before these pages are in our readers’ hands the 
great strike will possibly have ceased to exist. The demand 
for an eight hours day has been unconditionally withdrawn. 
An attempt has been made to hold out on the question 
of shop management, but it really means nothing. Mr. 
Sellicks and Mr. Barnes, giving up the eight hours day, 
speak as the leaders of the late Greek army spoke. They 
have retreated to take up a stronger position. After all, 
they never really wanted the eight hours day in the 
country. It is a question not worth fighting about. But 
shop management, that is quite another affair; they will 
never give in on that question, and so on. It is all sound 
and fury, signifying nothing. The usual interference of | 
soft-hearted, timorous busybodies takes place, and we 
are warned that unless some substantial concession is 
made to the men there can be no permanent peace. 
These well-meaning folk do not understand that the 
English working man does not bear malice. The fight 
over, he will shake hands and be friends. It is earnestly 
to be hoped that the masters will not be led away. 
Nothing can secure a lasting peace but the certainty that 
| there is no possibility of renewing war. Englishmen are 
very sensible. We have no apprehension for the future. 
The fight has been fought. Capital and labour will 
make up and be better friends than they have been for 
years. 

The cost of the war has been enormous. We shall be 
within the mark when we say that labour by enforced 
idleness has lost at least £80,000 per week in wages, or | 
for thirty weeks, the huge sum of £2,400,000. To this 
must be added about £30,000 per week withdrawn from | 
the capital of the unions or contributed in the form of | 
levies. This represents about £900,000. On the most 
favourable possible estimate the dispute has cost the men 
£3,000,000. Tortunate shall we be as a nationif we have 
anything in the shape of a valuable return for this 
gigantic waste of money and energy. Yet we think it 
will not all be dead loss. The relations between capital 
and labour will be put on a satisfactory footing ; and the | 
formation of the Employers’ Federation willrender impossi- 
ble the occurrence of the troublesome little district and local 
strikes which have in the past done so much mischief. 
The leaders of the men, nay, even the men themselves, 
will see that it is useless to knock their heads against 
stone walls, and that disputes must be settled in some 
other way than by having resort to the strike, or its 
corollary, the lock-out. Some fear is expressed that the 
engineers who are now out on strike will not get employ- 
ment, their places being filled by non- society men. We 
believe it will be found that there is plenty of work for 





all. 


| concerned, 
| wanted an eight hours day in London, and that that fact 


| Society of Engineers is financially a ruin. 
|last degree doubtful that it can retrieve its prestige. 


| formed with about 10,000 members. 


| What was the 


| mainstay of the 
| this. 
| but we have to take account of it. 
| on the part of the Amalgamated Engineers in “the past, 


| Sellicks, 


It is quite possible, however, that there will be con- 
siderable delay in filling up the shops. Some time must 
indeed elapse before work will be in full swing. But, 
after all, the number of Amalgamated Engineers who 
are out is small. As we have shown ina recent article, it 
does not represent more than an average of forty men 
each for the works in the Federation. 

It is much to be hoped that before the circumstances of 
the dispute have been forgotten some earnest and honest 
attempt will be made to ascertain its true cause. This is 
a matter of very great interest, not only for those actually 
but for statesmen. To say that the men 


explains everything, is nonsense. The cause of the out- 
break does not lie on the surface. For years the 
Amalgamated Engineers have pursued a policy of 
aggression. It began almost as soon as Mr. Barnes took 
the reins. It remains to be seen whether his was the sole 
initiative or not; if it was, his present position is not one 
to be envied, because it is certain that the Amalgamated 
It is to the 


Already we hear that on the Clyde a new society is to be 
The London offi- 
cials have given grave offence in the North. Mr. Barnes 
and Mr. Sellicks, come what may, are discredited. The 
re-election of the former in March is more than doubtful. 
3ut all this only accentuates the necessity for information 
as to the precise nature of the game which the Amalga- 
mated Engineers have played, “and why it was played. 
mental ssiitadle of Mr. Barnes and his 

ae ? Let us suppose for a moment that the 
eaders were permitted to have their own way with- 
ir let or hindrance. That no serious opposition 
could be offered to them. That the workshops of 
the country must be run as the workmen pleased. 
What would happen? Would any work at all be done, 
and if sohow much? At what prices would it be turned 
out? This is a matter on which we confess that we are 
densely ignorant; we have little or nothing to guide us 
to knowledge. Mr. John Burns, and two or three other 
stump orators, have told us that they would have a six- 
hours’ day; but these men do not count. Some positive 
authoritative utterance on this subject, setting forth the 
true views of the Amalgamated Engineers as a body, is 
desirable. We know for what they have ostensibly 
been fighting; but this of course, much less than 
they wanted. Too large a demand all at once would 
have ruined everything. It is most important that the 
wishes of such men as Mr. Barnes and Mr. Sellicks should 
be known. We assume, of course, that they take into 
account the fact that foreign workmen will go on as they 
have done. How, then, would the Amalgamated Engi- 
neers run the shops of this country, if they had their own 
way? Information on this point would enable us to form 
a better estimate than is now possible of the fitness of 
Mr. Barnes and Mr. Sellicks to lead a union. They have 


is, 


already, it is true, manifested total ignorance of the 
strength of the enemy whom they have attacked. But it 


would be satisfactory to know whether they have ever 
considered what they would do had the engineering shops 
throughout the kingdom been placed absolutely in their 
possession, and they had found the masters powerless to 
resist their demands. 

Leaving such speculations, let us return to facts. The last 
hope of the Amalgamated Society of E ngineers lay in the 
federated trade unions. The attempt to get a levy of even 
threepence per man per week failed. It was known, indeed, 
before the conference in Farringdon-street hall broke up 
that it would fail. The Amalgamated E ngineers are an ex- 
ceedingly unpopular body with other unions. We have 
heard it stated that the engineers must win in the end, be- 
cause the trade unions of Great Britain, as a whole, would 
readily supply all the money that was needed ; such state- 
ments, however, are nly made by those who ignore human 
nature. The Amalgamated Engineers, like the members of 
every other union, fight each for hisown hand. The quarrels 
between the boilermakers and the engineers are so recent 
and so severe, that no substantial aid was to be expected 
from Mr. Knight. Why should the bootmakers give 
assistance to men who would notcontribute a penny tothem, 
and refused to pay asixpence more for their boots than they 
could help? The unions in their corporate capacity 
denounce sweating. The individual members of the 
Amalgamated Engineers buy their “slops’’ in the 
cheapest possible market. It is said that they are a 
poor Jews. e do not blame them for 
It is simply a dry, hard fact in political economy ; - 
With more generosity 


they would have stood a better chance of help in their 
hour of need. As it happens, many have rejoiced in the 
downfall of an insolent and aggressive union. The 
dogged perseverance with which the men have remained 
loy: ‘al to their leaders extorts our admiration. W ellington 
once said of the British Army, ‘‘ That such men could go 
anywhere and do anything. * When we bear in mind 
what the strikers have recently gone through, we ask 
ourselves, why is it, how is it, that such determination, 
patience, and obedience are not exerted on the right 
instead of the wrong side—in promoting their own 
welfare instead of pursuing an ignis fatuus? Is it 
not for the employers to get the ears of these men? Are 
there among their ranks none sufficiently able to lead not 
only their own workmen, but the working men of Great 
Britain generally into the road that leads to peace and 
prosperity? Are there among the shipyards of the 
North, the mills of Manchester, the machine shops 
of Sheffield or Leeds, none who can speak in public; 
none who can speak; none who can get at the 
great mass of labour, and lead it as Mr. Barnes, or Mr. 
or Mr. Burns leads? We feel certain that the 
answer must be yes. And we dare to hope that one 
result of the war will be that the employers will in the 
future do more than has ever been done before to get 
into touch with their men, and teach them that the union 


: delegate is at his best an unnecessary individual, and at 
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his worst a pestilent rogue who should be kicked out of the | he cannot give an hour's leave to one of his subordinates, 
gates. | or that **he should be powerless to inflict the smallest 
The total loss of its funds has left the Amalgamated | punishment upon the humblest of them,” without the 
Society of Engineers in such a position that it is no longer | authority of a—possibly—junior officer, who has not seen 
worth while to remain a member. It is true that we are as many months’ service as the staff-engineer has years, 
told that some £60,000 is intact. If this is really the is, and must obviously be, embarrassing to the duties of 
case, it may be good policy for the older men to/| the branch, and preposterous to the views of anyone with 

remain members on the chance that they will save some- | common sense. 
thing out of the fire. But it must not be forgotten that We remarked that the condition of affairs on board 
large sums have been borrowed, and years must elapse | a commissioned trooper might throw additional light 
before any substantial addition can be made to the benefit |} upon this most important question. Here the 
funds of the union, while it is certain that very heavy | ridiculous character of the situation is further em- 
levies must be the rule for years to come. The facts con-| phasised. The captain, or his locum tenens, is disci- 
cerning the financial position of the union will only leak | plinary commanding officer over every person on board, 
out by degrees. But we have little doubt that the whole | including the military officers, however high their rank, 
structure of the Society will have to be remodelled, with, | as well as men. Endless trouble and friction have 
in all probability, a great reduction in the number of | arisen in consequence of this unsatisfactory arrangement, 
members, due either to simple desertion or the process of | althoughit is due to the forbearance and good taste of 
fissure, which we see now beginning on the Clyde, new the naval officers of troopers to state that, as a rule, the 
and small unions springing up. In all this lies the | captain delegates such duties to the officer immediately 
opportunity for the employers, who should take im- | concerned, viz., the senior combatant officer of the 
mediate steps to supply to their workmen all the | troops on board. We say as a rule—but not always— 
* benefit’ that a union can give, and something more. | and it may be imagined what the effect would be of the 
It is particularly desirable, we may add, that foremen | naval officer insisting upon his rights. That such con- 
should be wholly withdrawn from union influence, and we | tingencies have occurred is too well known, and their un- 
are happy to see that a determined effort in that direction | fortunate results. Much of the feeling against ¢»mmis- 
is being made. sioned troopers, which has within the past few yes led 
Races “t eee eee to their practical extinction as a class, and the adoption 
PEE RAE FOR NS aRe Se. of hired transports in lieu of them, was due to the dislike 
For many years thoughtful men have felt that the | of commanding officers of regiments, and of army 
existing system, under which a naval engineer has no | officers generally, to submit themselves to the rough-and- 
executive rank or powers, was anomalous, incongruous, | ready discipline of naval officers. We may, indeed, go 
and likely to be very mischievous under circumstances | much further. The most glorious instances denoting the 


which not only might arise, but would be certain to arise | success of military discipline in terrible emergencies at 
in time of war. An influential committee reported in | sea—such, for example, as the cases of the Sarah Sands, 
favour of a change a quarter of a century ago, and the | under the command of the fine old sailor Captain Castles, 
subject is constantly being brought up again for considera- | and the Birkenhead, which was commanded by Mr. 
tion. Once more it begins to attract the attention it| Salmond, a master in the Navy—appear to have 
really deserves. The Service journals are taking it up, | occurred when the master of the ship had no executive 
and we are glad to see that they advocate, not adherence | command whatever over the troops on board. We fail 
t> the existing arrangement, but the introduction of a | to find similar instances on record amongst the annals of 
system which would give the engineer officers of a ship | commissioned troopers or of war vessels conveying troops. 
aleqiate authority over the artisans and stokers, for The reason for this is evident. The captain of a vessel 
whose conduct they are really responsible. A very good | has quite sufficient work cut out for him in an emer- 
letter upon this subject appeared in the Army and Navy geney, in ordering his crew, without assuming the 
Gazette for the 8th instant, which has aroused consider- | command of men who have a discipline of their own, 
able comment in the Service papers, coming, as it does, | and who are best led by their own ofticers. 
at a time when the necessity for modifying the existing) To sum up, then, it seems sufficiently clear that the 
position of naval engineers, in regard to command and | placing of soldiers in a commissioned troopship under 
executive rank, appears urgent. Obviously ‘‘ Engineer” | the command of a sailor officer, has been a blunder 
writes from his own point of view. Nevertheless, it is! throughout, and that, in circumstances of grave 
impossible to read his letter without feeling that his argu- | emergency, disastrous consequences have thereby ensued, 
ment is most convincing; and we fully endorse his) which might have been mitigated, if not obviated, by the 
opinion that the naval engineer on board ship occupies action of such military men as Colonel Seton, in the 
‘**an anomalous position.” In point of fact, we are inclined | Birkenhead, and the officer commarding the 54th Regi- 
to believe that these words very inadequately express the | ment in the Sarah Sands, whose deeds are engraven upon 
existing condition of the naval engineer as regards his | the pages of history. In connection with this subject we 
relations with the men under his orders—we cannot say | may ask again, who was it on board the Warren Hastings 
command. The writer goes on to say that this position that remained at his post in the stokehold of the vessel, 
‘has been clearly recognised for many years, both by | whilst the plates beneath his feet were being rent asunder 
engineers and by executive officers... By the former, | by the jagged rocks upon which the ship had struck, 
certainly, for each class recognises its own grievances; cheering on his faithful complement of artificers and 
by the latter we fear not, at least to any appreciable | stokers to keep up steam, so that the electric light might 
extent, or the matter would have been taken in hand long | be maintained in all its brilliancy and the various steam 
ago. Here, we believe, is the main point of the difficulty. appliances of the ship rendered operative? Not the 
A considerable proportion of the advisers upon naval | captain, clearly, for all his duties were on deck. No, it 
questions are still officers who belong to the past as well was the chief engineer who was the master of the situa- 
as to the present; and, in respect to questions of disci- | tion then, and, without his self-devotion and the co-opera- 
pline and command, they are obstinately wedded to views | tion of the officers and men under him, doubtless a very 
which held good in the middle of the century, when steam large proportion of the souls on board would have 
was an auxiliary power and sails were the means of pro- | perished. 
pulsion. Moreover, the obsolete and exploded ideas of 
discipline which obtained amongst older captains and the reasons which exist for demanding that a radical 
admirals have been transmitted, unchanged, to the | change should be made in the status of the naval engi- 
executive branch of the present day, although modern! neer, in regard to rank and command. The existing 
teaching on all other heads, such as tactics, gunnery, &c.,| system may tumble along in a sort of happy-go-lucky 
has been entirely remodelled. Here and there a few | way in times of peace, but, as “* Engineer’ puts it, ‘ in | 
enlightened officers, such as the late Admiral C. Fellowes | time of action a lapse of discipline in the engine-room 
and Admiral Cooper Key, have endeavoured to introduce | department would entail far more serious consequences to 
reforms in the constitution of the naval engineer's branch | the ship than would a similar lapse in any other depart- 
as regards rank and discipline, but some of the executive ment. The conditions under which the engine-room 
otticers of the highest rank at the present day, including | staff has to carry out its duties would, in time of action, 
even a proportion of those at headquarters, are opposed test the disciplinary powers of the engineers to their 
to any change. utmost extent; anything approaching a scare or panic on 
Before we proceed to point out the reasons which exist the part of even a few of those shut in below in engine- 
for making such a change, let us dwell for a moment rooms and stokeholds, might easily cause the loss of the 
upon the system which now prevails upon a commis- | ship.” It is, however, for occasions such as these, that | 
sioned vessel, whether ship of war or trooper. We _ our naval engineers must be prepared. How, then, is it 
purposely introduce the “trooper” element into the possible for a strong and healthy chain of discipline 
question, because we believe it is possible, by showing | amongst the 300 officers and men forming the comple- 
the anomalies which are permitted to obtain on board a ment of a war-vessel’s engineering staff, to be formed in 
trooper, in respect to naval and military command, to time of peace, unless the officer in charge has command 
strengthen our contention as to the position of the naval | over his own men and executive power in dealing with | 
engineer. Indeed, the conflict which sometimes occurs them? It seems to us impossible, hence we unhesitatingly 
on board commissioned troopers is a very strong point in | advocate a radical change in the position of the corps of 
our argument, so we will not fail to lay stress upon it. naval engineers, giving them the same command over 
The captain himself deals with every matter of command, | their own men as is exercised by army departmental 
discipline, punishment, or leave, however trivial, upon a_ officers over the 10,000 odd officers and men of their own 
man-of-war or commissioned trooper. In his absence,! corps, and disciplinary powers to the same limited 
wuthority devolves upon the commander or first lieutenant, extent. But naval engineers must qualify themselves for 
or second lieutenant, down to the executive ofticer of such command, and this is a very important item in the | 
lowest grade, provided he is the senior executive officer proposed programme. Enormous difficulties were found | 
on board. Every other officer on board, whether of the as to this matter of “ qualification” when re-casting the | 
marines, naval engineers, paymasters, surgeons, or army departments. But they have been overcome. | 
| 
| 
| 


chaplain’s branch, must obtain leave from this authority | Would it be possible for naval executive officers and 
before leaving the ship, and must report himself to him | naval engineers to undergo a period of mutual training at | 
on coming on board. It is clear that this arrangement is | a neutral college, where they would be thrown together 
. wholesome one, so far as regards all the branches | and learn to respect one another’s aims, objects, and 
other than that of the naval engineers. Even the marines | acquirements—as, for example, military engineers, 
sure so—comparatively—few in number that all cases of | cavalry, artillery, and infantry are trained under one roof, 
discipline can readily be dealt with by the one command- | at some of the huge military schools abroad? We merely 
ing officer on board; just as, in a single barrack, the | put forward the idea for what it is worth. 

commanding ofticer deals with all detachments of troops | 

under his orders, irrespective of corps. But to place an | PATENTS AND INVENTIONS. 

officer as staff-engineer, at the head of over three; In round numbers thirty thousand inventions were 
hundred petty officers and men, as in the cases of the | patented or protected last year. That is not an un- 
Pcwerful and Terrible, and to so limit his authority that | usual number. We shall not attempt to deal with more 








Here we arrive, by a natural sequence of thoughts, at | 
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than a single year lest we should lose ourselves. The 
least sum that can have been spent by the applicants oy 
| these patents was £1 each; the maximum sum no man 
can fix. We suppose we shall not greatly err if we say 
that £300,000 was spent last year by inventors. It dig 
not all go to the Patent-office; probably it did not all fing 
its way to the Patent-office and the patent agent together. 
but it was none the less spent. There is something 
tremendous, overwhelming in these figures. Three 
hundred thousand pounds is a very large sum; and jt 
may be taken to represent the annual expenditure of, afte, 
all, a comparatively moderate number of individuals, ]j 
is not to be supposed that there were 30,000 inventors 
going to the Patent-office last year, or any year. We are 
glad to say that the number of those who, to put facts 
mildly, lack prudence, is not to be measured by the 
figures in the “Patent Journal.” What, the philosopher 
may well ask, does it all mean? The answers he yil] 
receive may vary, but the truth lies in a nutshell. The 
£300,000 represents subscriptions to a national lottery, 
For the great mass of inventors, taking out patents is neithey 
more nor less than a gambling transaction in its essence, 
They do not think so; the general public does not think 
so, because the truth is very far from being obvious. We 
propose to try, at least, to prove our proposition. 

In the first place, we must reject a certain small per. 
centage of patents, which are secured either with the 
certainty of direct or indirect profit. We may also 
exclude fresh patents, which simply protect develop. 
ments of inventions already lucrative. But these are jy 
no way numerous ; perhaps they represent 5 or 6 per cent, 
of the whole 30,000. The remainder are taken out on 
pure speculation; out of some of them the inventors 
hope to make fortunes ; out of all of them they trust a 
profit will be made—if not hundreds of pounds, then a 
few pounds. For asovereign aman may obtain a chance 
of drawing a prize in some of the foreign lotteries. In 
like manner for a sovereign he can obtain provisional 
protection for an invention. Prizes there are in this 
lottery, no doubt ; the smaller the invention, we are told, 
the greater the prize. The inventor of the now old. 
fashioned perambulator made, we have heard, £20,000 
out of his patent. Dozens of instances of this kind can 
be cited by any intelligent and competent patent agent. 
The invention always seems so good to the inventor, and 
the cost of a provisional issosmall. The majority of men 
refuse to have anything to do with State lotteries. Who 
can succeed in persuading the inventor to keep away from 
Southampton-buildings? The principle involved is the 
same. It is possible in both cases to draw a prize. The 
price of the chance is very small. That is the reason 
why 30,000 patents or protections were applied for last 
year. 

Far be it from us to say aught that might stifle inven. 
tion or seem to retard progress, yet we cannot resist the 
temptation to utter at the beginning of the year a word 
of counsel and caution. We ean, indeed, add nothing 
new to what has been said before on the subject. But 
repetition sometimes does a little good. In the words of 
a well-known politician dead not long since, ** You can do 
nothing with the British public without hammering it 
into them.’ When the same thing is said over and over 
again it begins to carry conviction with it. Therefore we 
repeat now that a patent in itself is worth nothing. 
Multitudes of people still believe that if only they can 
secure a patent they are at once put in possession of 
something valuable. Now, no patent standing alone is 
worth the paper it is printed on. A patent is nothing 
more than a legal instrument giving to the possessor the 
sole right to produce in the United Kingdom some par 
ticular article or to carry out some particular process. 
But the great mass of inventors are not in a position to 
make anything or to carry on any processes. Their 
object is to find some one who will * take up” the inven- 
tion, and they make the invention and secure their patent 
without even taking the trouble to find out, first, whether 
the thing is wanted at all ; and secondly, whether any one 
is ready to supply it if it is. Thus, for example, a man 


| patents, say, a machine for drawing corks. He constructs 
| a model and tries it. It works admirably. He goes to bed 


at night quite happy. He has made a very cleve: 
and successful invention. But, unfortunately for 
him, the invention is of very limited value in 
his own hands, so he tries to put it on the market, 
and finds that no one wants it. He may rage 
and fume and denounce the world for its folly; but 
the cork-drawing machine is, in a pecuniary sense. # 
failure. But this is not all nor nearly all. A considerable 
sum must be invested before any invention can be en- 
dowed with commercial value. This is the potent reason 
why so many really useful ideas fail to prove of service 
to those with whom they originated. The sums spent on 


|some great inventions before they began to return a 


profit have been enormous. On one continuous brake for 
example, £20,000 was spent in one country alone before 
a farthing, we shall not say of profit, but of return came 
in. Even on comparatively small inventions it is in no 
way unusual to spend some hundreds of pounds before @ 
profit can be made. It is to just such truths as this that 
the inventor insists on shutting his eyes. He chances his 
sovereign ; it is not much—he has a little excitement for 
his money. Perhaps, after all, it might have been worse 
spent. 

While it is possible to explain in this way the reason 
why such enormous sums are spent year by year on 
patent fees, the doing of certain other things by inventors 
remains an inscrutable mystery. One of these is the 
persistence with which men go on patenting inventions 
which are of no value. It is said there are now in exist- 
ence in the United States about six thousand patents for 
ear couplers, and car couplers are still being steadily 
patented at the rate of three or four a week. This has 
gone on for years, and there is not the least sign of abate- 
ment in the supply. Now, it so happens that long ago 
the American railway companies settled among them- 
selves on a standard coupling, which is in use all over 
the country to the exclusion of all others; and there is ne 
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hance that any new couplers will be adopted in a 
way to be of service to an inventor than there is that 
railways themselves will be superseded. One would 
;magine that a man who knew enough about the work- 
ing of railways to scheme a really useful coupler, would 
also be familiar with the fact that there is not now 
nor will be any demand for a coupler. Yet not a 
few of the inventions of this kind patented are very 
ood, and have even been the work of railway officials. 
‘Another curious phase is the pertinacity with which men 
will shut their eyes to the difficulties which they ought to 
attack, and go on inventing the same things over and 
over again. Wearenot now speaking of that great body of 
inventors who are not engineers, and, indeed, lack practical 
knowledge all round ; but of men who ought to know better 
and do better. Take, for example, the rotary engine. Itis 


more 


peyond all question that if a man could invent a satisfac- | 


tory engine of the kind, and had money enough to put it 
properls before the world, he would make his fortune. 
No such engine has ever been invented, perhaps it never 


will be invented ; yet patents are secured by scores, and } 


these one and all not only miss the difficulties to be 
overcome, but bear ample evidence that the inventor does 
not recognise that they have any existence. It is not at 
all improbable that some of our readers who read this 
will at once set about inventing a rotary engine ; is it too 
much to ask them before they do so, to ascertain why it 
is that no one has yet produced one, and to master 
thoroughly the nature of the problem which they under- 
take to solve? Onthe other hand, some inventors waste all 
their energies in the attempt to overcome difficulties 
which have no existence whatever. We can call to mind 
a case in which a man applied for a patent for preventing 
the chimneys of locomotives from coming into contact 
with the underside of overhead bridges. The American 
* Patent Journal” affords many examples of this kind of 
invention. It is an interesting fact that occasionally a 
real demand arises for some particular invention, and no 
one is able to supply it. We may name, for instance, the 
want of some means by which railway companies can 
carry cycles with ease and comfort. There is, beyond 
question, money in such an invention, but it is not forth- 
coming. One man in America has patented fitting the 
baggage cars with hooks all round outside, on which the 
cycles are to be hung, but we do not think this quite 


meets the difficulty. Another invention just now in 
much request in the United States is a ‘non-re- 
fillable’ bottle. Seores of bottles of the kind have 


been patented, but, apparently, a satisfactory solution 
of the difficulty has not been reached. Another 
curious phase of invention for which we have never seen 
any satisfactory explanation, is the run on some par- 
ticular thing. An envelope-folding machine is patented 
by some one, say, in Cornwall; the following week two or 
three others are patented at Liverpool, Newcastle, and 
Dundee. They are all different. The inventors have 
never heard of each other. There is no special demand 
for envelope-folding machines. These waves of inven- 
tion are quite common in the United States, and quite 
inexplicable. They are usually short-lived, running their 
course ina week or so, and do not bear any apparent 
relation to demand. 

Finally, it may be said that the enormous number of 
patents applied for each year nist not be accepted as 
proof that there is no limit to invention ; on the contrary, 
there is good reason to believe that in a special sense 
invention is very strictly limited indeed, but the con- 
sideration of this point we must reserve for another 
time. 
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STEAMERS AND BALLAST TANKS. 


\r the meeting of the North-East Coast Institution of 
Engineers and Shipbuilders at West Hartlepool a paper was 
read, a few days ago, by Mr. Archibald McGlashan on the 
subject of the ** Water Ballasting of Steamships.”’ It elicited 
an interesting discussion on a matter that is attracting some 
attention, The argument of the paper is that there is need 
for a more efficient system of water ballasting, which is 
becoming imperative with the cargo steamer. 
the vessel itself has been affected by the substitution of steel 


for iron, whilst the weight of the machinery does not advance | 


concurrently with the size of the vessel ; its greater efficiency 
ulso renders the coal consumption less for the work, and conse- 
quently the stock of coals does not increase with the ratio of 
the increased size. It is found, too, that some of the cargo 
steamers have to do more steaming light, and all these factors 
influence the need for water ballast. Mr. McGlashan pro- 
poses to introduce side tanks for that water ballasting, in 
addition to those in the bottom of the vessel. Already 
one steamer is being built at West Hartlepool with these 
side tanks for water ballast, whilst others are expected to 
follow. This system of fitting water-ballast tanks on the 
sides of steamers, it is claimed, fulfils the requirements of the 
large modern cargo steamers; it has several incidental advan- 
In the discussion that took place, there was a criticism 
more of the theory of the need than of the side tanks them- 
selves. It was contended that it was unwise to provide so 
much for the running of a steamer light when the duty to be 
umed at was rather that of running loaded, and when that 
provision for steaming light would of necessity limit the space 
that could be devoted for cargo purposes. Apart from this 
consideration, the expression of opinion of shipbuilders and 
of shipowners seemed to be in favour of the proposal to carry 
water ballast when needed in the side tanks, though details 
2s to the possibilities of corrosion and the effect of the intro- 
duction on the methods of ventilation were dwelt upon. 
The idea, however, is being submitted to a practical test of 
experience ; and thus another novelty in ship construction 
Will be initiated in the North-Fast. 


tages, 


FIREPROOF WOOD. 


\ SeRTES of experiments which have been conducted on | 


fireproof wood in the United States by the Assistant Secre- 
tary of the Navy seems to point very clearly to the unsuit- 
ability of the material as it is at present for use in the 
construction of ships of war, except under limited conditions. 
The objections to its use are as follows:—It corrodes metal 
unquestionably, although but slightly; it is difficult to 
Work; it is heavier and weaker than untreated wood, and 


The weight of | 


THE ENGINEER 
does not wear well; and last, but most important 
defect, it absorbs water to its own detriment and the 
injury of its surroundings. Its retention of water and 
the effect of alternate wetting and drying is _ very 
remarkable, and was made the subject of a series of 
special tests, which proved to the satisfaction of the chemist 
conducting them that the fireproofing chemical was either 
washed out or destroyed by the treatment, so that the wood 
became as combustible as ordinary timber, and in certain 
ways even more so, Of course, a very large portion of the 
woodwork of a vessel, and particularly the decks, would be 
subject to frequent wettings, and except in the case of the 
upper decks, which are exposed to the sun, the wood would 
retain its moisture ; whilst on the upper deck the frequent 
wetting and drying would, as has been shown, destroy its 
characteristics. On the whole, therefore, the Assistant Secre- 
tary has recommended that it be not used for the decking of 
any of the new battle ships, where its objectionable qualities 
would be most in evidence, and where, as appears from the 
test made, it might speedily lose the only good quality which 
it possesses. For lighter joinery work, and particularly in 
places where it can be painted—it apparently takes paint 
with difficulty—he considers it advisable to use it, and it is 
therefore to be employed in the new United States battle- 
ships * as provided for in the existing contracts.”’ 


STRIKES IN GERMANY. 

In a report presented to the meeting of the German Iron 
and Steel Trades, held at Berlin on the 9th of December last, 
we find it stated that in 1896 there were 483 strikes in Ger- 
many, causing an expenditure of £164,500, the largest part 


of this amount being attributable to the strike of the dock | 


labourers in Hamburg, which cost £80,650, including £3450 
contributed by foreign sympathisers. In the iron trade 
there were very few stoppages of work, the most considerable 
one being that of the moulders in Berlin, which ended by the 
masters consenting to take back the workmen. As a curio- 
sity in strikes, the report notices that of the juvenile workers 
in Elberfeld, who resented a compulsory stoppage of 5 per cent. 
of their weekly wages for deposit in the savings bank, made by 
order of the local magistrates. The increase of interruptions in 
regular work has gone hand in hand with the improvement 
in the general economic position, for while in the period 


1890 to 1895 the total number of strikes was 729, involving | 


72,000 persons, at a cost of £156,500, the number in 1896 was, 
as stated above, 483, in which 128,000 persons were concerned. 
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Fortschritte der Ingenieur Wissenschaften. Zweite Gruppe. 


Heft 5. Bewegliche Briicken. Von. W. Dietz. 132 pages 
Heft 7. Gewilbte Briicken. Von Karu von LEIBBRAND. 


99 pages, with three plates. Leipzig: W. Engelmann. 
1897. 
THESE publications form parts of a series supplementing 
the large handbook of civil engineering noticed in our 
issue of December 31st, 1897, which is intended to keep 
the information up to date by the issue of special mono- 
graphs, each dealing with the later developments in its 
particular subject. Up to the present time nine of these 
parts have appeared, the subjects treated including 
pneumatic and other methods of putting in foundations, 
maritime canals, sea and river harbours, iron dock gates, 
roads, and—in the parts under consideration—bridges. 
The tirst of these, by Professor Dietz, of the Technical 
High School of Munich, contains a series of notices of 
the more important movable or opening bridges of 
recent erection in Europe and America, including those 
on the North German and Manchester Ship Canals, the 
Hawarden and Tower bridges, the Harlem River bridges, 
New York, and many others in the Western States, and 
by a liberal construction of the term movable, steam 
ferries and pier landings are brought in. In a final 
section the newer theoretical investigations are noticed, 
and the author developes a series of practical solutions 


for many of the intricate problems arising in the calcula- | 
tion of the details of this class of work, based upon | 
Francke’s development of the equation of the elastic | 


|line. Each of the sections is provided with a good 
analytical list of the original literature consulted. These 
are exceedingly well arranged for reference. Some diffi- 
culty has been experienced in providing the necessary 
illustrations, owing to the complicated character of 
|many of the mechanical arrangements, but this has 
been solved by selecting the more important details 
of the turning and locking gears and reducing them by 
photography to the smallest visible size, and in this way 
a very large amount of illustration has been secured, 
although the figures are somewhat disagreeably crowded. 
The seventh part, by Carl von Leibbrand, President of 
the Roads and Waterways Department of the Ministry of 
Public, Works in Wurtemberg, is a review of the principal 
masonry and concrete bridges that have been built in 
Europe during the past twenty years ; Germany, France, 
and Austria having been most active in this particular 
field of engineering work. The most important of these 
is the Jaremezka railway viaduct over the Pruth, having 
a single arch over the river of 213}ft. span, with a rise of 
58ft. This is built of sandstone, with a thickness of 
10ft. at the opening and 7ft. at the crown, and is only 
exceeded in dimensions by the Cabin John Aqueduct in 
Virginia, of 220ft. span, the next largest being the 
Lavaur Bridge on the Limoges and Brives Railway of 
217°2ft. span and 96°4ft. rise. All these, however, are 
well behind the great stone arch over the Adda at Trezzo 
of 237ft. span, which was destroyed in the year 1416. 





| with metal joints at the opening and the crown—a class 
| of construction in which the author has been particularly 


| successful, the most considerable example being the | 
road bridge over the Danube at Minderkingen in Wiir- | 


| temberg, of 164ft. span and 16°5ft. rise, which has been 


| followed by many others, one of the most important | 


being the Port de la Coulouvreniére on the Rhone at 
Geneva, which was erected in 1895 to replace an older iron 
bridge of insufficient stability. This has two principal arches 
| of 131 ft. span, and is built to carry the heaviest class of road 


Of more general interest than these monumental works, | 
however, are the newer developments in concrete arches | 


| 

| traffic. In the final tests a tramcar train of 60 tons and 
the two heaviest locomotives of the St. Gothard and 
Jura-Simplon lines, weighing 150 tons, were drawn over 
it on their way to the Geneva Exhibition, without 
producing any deflection sensible to the registering instru- 
ments. Not the least remarkable feature about these 
bridges is the speed with which they are constructed, from 
four to seven months being sufficient for arches of 140ft. 
to 160ft. span. As in the former part, the literary 
references are well given, and there are three plates of 
| illustrations of most of the principal works referred to. 
These are considerably better than the illustrations in 
the companion part; but that no doubt is due to the 
greater simplicity and more pleasing appearance of tlie 
works illustrated. If the other parts of this series are 
sarried out with anything like the care evidenced in those 
before us, they cannot fail to be widely useful to all who 
may desire to keep up with the progress in engineering 
works, especially those on the Continent. Considering 
the amount of detail, the price—5s. per part—is exceed- 
ingly moderate. 








Preliminary Survey and Estimates. 3y J. T. GripsBrr. 
Second edition. 8vo., pp. 457, with 130 illustrations. 
London : Longmans, Green, and Co. 1897. 

In this handy little volume, the author has brought 

together the results of a wide and varied experience in 

; surveys for engineering works, both at home and in 

foreign countries, in order to supply the young engineer 

| going abroad with a useful vade mecum which, with the 
necessary tables, will enable him to carry out a survey in 
anew country rapidly, correctly, and according to the 
ideas and requirements of the people. With this aim in 
view, particular attention has been given to the methods 
required for the preliminary investigation of route lines 
in uninhabited countries, as well as in the subsequent 
planning of the works in a rapid and sufficiently accurate 
manner; a very typical piece of ground, the Nipissing 
division of the Canadian Pacific Railway, where the writer 
gained his first experience, being given as an example. 
This strikes us as being a fortunate selection, as any one 
who has mastered the problems arising in surveying in 
such a country, is certain to be perfectly at home in any 
moderately difficult ground elsewhere. The methods 
| most prominently dealt with are the use of the plane table 
| in reconnaissance work, and the tachymeter or tacheo- 
| meter in more exact operations. A particular form of 
the latter instrument of the author’s own design is 
described in detail; and, judging from the description, we 
should think that he has made several notable improve- 
ments upon former instruments of the same class, one 
feature, namely that of increasing the optical power of the 
telescope, being specially commendable. There is an 
excellent chapter on geodetic astronomy, and the experi- 
ence of the nautical surveyor, so far as his methods are 
applicable to harbour and river work, is also brought into 
requisition, and the more purely American methods find 
their exposition in the chapter on curve ranging. Chapter 
VIII., on * Graphic Calculations for Preliminary Esti- 
mates,” is specially interesting as containing methods of 
rapidly arriving at sufficiently accurate results by the use 
of quantity diagrams combined with the slide rule, examples 
of their use being given in estimating quantities in earth 
works, brick, stone, and iron bridges, and timber trestles. 
In the new edition, chapters on parliamentary work and 
the re-survey of railways have been added, which the 
author hopes will be useful, not only to those who may 
have to prepare plans in accordance with parliamentary 
regulations in England, but also to those who, in the 

Colonies, aim at an equal degree of precision. Altogether 

this is an excellent book, and well suited to maintain the 

high character of Messrs. Longmans’ series of technical 
text-books, of which it forms part. 


SHORT NOTICES. 


Sell’s Dictionary of the World’s Press, and Anunal of Useful 
Commercial Knowledge, 1898. By Henry Sell. London: 167, 
Fleet-street. Price 7s. 6d.—Mr. Sell’s big yearly volume, which ha~ 
now reached its eighteenth issue, has this year in addition to its 
| usual collection of press information a valuable list of commercial 
treaties between Great Britain and her Colonies and the leading 
Powers. In this are given the dates of duration of the treaties. 
| and a general very brief summary of their characteristics. We 
notice also that the list of principal foreign papers has been 
restored, 

Montaggio delle Macchine: A bordo delle Navi ad Elica versione 
dall Inglese (antorizzata) da wna serie di articalé publicati del 
periodico THE ENGINEER. Napoli: I] Maechinista Navale, 20, 
Rampe Brancaccio.—As a rule we prefer to make no remark on 
the reproduction of articles which have appeared in our columns. 
We cannot, however, refrain from complimenting the publishers 
of ‘‘I] Macchinista Navale” on the admirable production before 
us, and from thanking them for the care they have devoted to 
the production of this handsome translation of our articles on the 
fitting of machinery in screw steamers, vol, xxx. 
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| and Co,, Limited. 1898. Price 6s, 6d. 

Ninth Report by the Chief Labour Corre sponde nt of the Board of 
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Bergassessors. Dr. Karl Vogelsang zu St. Johann A.D. Saar. 
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‘omplete Perspective Conrse, comprising the Elementary and 
Advanced Stages of Perspective, the Projection of Shadows aad 
Reflections, with Exercises in Theory and Practice, also the Practical 
By J. Humphrey Spanton. London : 


Application of Perspective, 
1898, Price 8s. net. 


Maemillan and Co., Limited. 


Engineering and Architectural Juvisprude nee: A Presentation of 
| the Law of ‘onstruction for Engineers, Architets, Contractors. 
| Builders, Public Officers, and Atorneus at Law. By John Cassan 
Wait, M.C.E., LL.B, First edition, First thousand. New York: 
John Wiley and Sons, London; Chapman and Hall, Limited, 
| 1898, Price 6 dols, 
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BEVEL GEAR LOCOMOTIVE. 

Ix the United States geared locomotives, or locomotives 
driven by gearing, are in somewhat extensive use, mainly on 
lines built for timber or mineral traftic in forest or mining 
districts, and having very light rails with sharp curves and 
steep gradients. They are adopted under such conditions in 
order to have locomotives of considerable weight and power 
carried on such a number of wheels, and distributed over such 
2 length of wheel base, as to avoid heavy wheel loads, which 
would be injurious to the permanent way, while at the same 
time the wheel base is made extremely flexible to allow the 
engine to work easily on sharp and uneven curves. No direct- 
acting engine will meet the requirements of this combination 
of conditions, and the geared locomotives do very satisfactory 
work, though, of course, they have a lower range of speed, 
and lose some power in the flexible couplings of the longi- 
tudinal shaft which carries the bevel pinions. There is 
naturally some prejudice against the use of gearing on loco- 
motives; but it must be remembered that gearing is adopted 
with entire success on the thousands of electric motor cars 
now in daily service on city and country tramways, and ele- 
vated railways. 

The majority of the geared locomotives are carried by two 
bogie trucks, and have each axle driven by gearing, but for 
exceptionally large engines a third truck is used, this being 
usually weighted by carrying the tender, all the engines 
having a tank and coal bunker at the rear end of the main 
frame, behind the cab. In some makes of engines the gear 
wheels are mounted on the axles, and driven by pinions on a 
longitudinal shaft under the boiler, while in others the gear 
wheels are attached to the outside faces of the wheels, and 
have the pinions on an outside shaft, driven by vertical 
inverted cylinders at the side of the fire-box. 

One of the most recent and most improved designs of 
bevel gear locomotives is that of Mr. C. L. Heisler, M.E., and 
several of these engines are now in service. Two important 
features of this design which, are marked improvements over 
other designs, are, first, the use of only one set of gears to 
each bogie, the second axle being driven by coupling rods; 
second, the enclosing of the gears in a case partly filled with 
vil, so that the teeth do not get clogged and worn by dirt and 
sand, as in engines which have the gearing exposed. A 
30-ton engine of the Heisler design, with two bogies, is now 
working in California on a line 8} miles long, having 270 
curves of 70ft. and 75ft. radius, and gradients as steep as 1 in 
20and1in15. The heaviest engine yet made of this type 
weighs 60 tons, and is carried on three bogies, but geared 
locomotives of other designs have been built up to 70 and 80 
tons, 

The cylinders are placed at each side of the engine, inclined 
at an angle of 45 deg., and the motion works ina plane trans- 
verse to the engine, the connecting-rods driving a longi- 
tudinal crank shaft under the boiler. Short shafts, with 
universal joints at each end, connect the crank shaft with the 
shafts on the bogies, and in the three-truck engines a bevel 
gear on the crank shaft drives a shaft leading to the third 
truck. The larger engines have two cylinders on each side. 
The boiler is of the ordinary locomotive type, and the fire-box, 
smoke-box, and smokestack may be made suitable for either 
coal or wood fuel. 

A heavy boss is pressed upon the driving axle of each bogie 
truck, and to this are bolted two semicircular bevel gear | 
segments of cast steel, forming a bevel spur-wheel which can 
readily be replaced. Upon the same axle is a split sleeve 
with a bronze bushing, which supports and forms part of the 
frame which carries the cast steel pinion. In this way no 
irregularities of curves or of the permanent way can affect the 
proper meshing of the gears. The same frame forms part of 
the casing which encloses the gear wheels, forming a chamber 
in which the gears run in oil. The engines are very substan- 
tially built, with heavy steel bogie frames and main frames, 
the idea of the manufacturers being that, with protected gears 
and first-class construction, these engines will be suitable for 
railways in mountainous countries, and for logging railways 
of the better class. They are not intended to compete, how- 
ever, With the roughly and cheaply-built geared engines used 
on the roughest types of logging railways in the forests. 








THE NEW TRANS-SCANDINAVIAN RAILWAY 


THE last Swedish Riksdag having voted a sum of money for 
the survey of a railway from the Gellivara iron deposits in 
Swedish Lapland to the Norwegian frontier in the direction 
of the Ofoten Fjord, on the North Atlantic shore, to join 
eventually a line from the Norwegian side, in order to exploit | 
































| the enormous iron deposits at Luossavaara and Kirunavaara, 
of Sweden has now presented its 
This amounts to £935,000 for 
| the track, or £3900 per kilom., which with rolling stock 
To this; should 
be added £16,500 for central station to be erected [at the 


the Railway Board 
estimate for such a railway. 


| comes up to £1,809,000, or £5000 per kilom. 








Swam Sc 


cover the cost of expropriation and work connected there. 
with. Only one station is projected on the whole line, viz., 
at Luossajoure, whence connecting lines would be laid 
to the Luossavaara and Kirunavaara deposits, but there ar 
to be twenty-two stoppage platforms for passengers and 


goods. It was also decided that a survey should be made 
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BEVEL GEAR LOCOMOTIVE—DETAILS OF BOGIE 


, frontier, with £45,000 for branch lines, &c., for the transport 


of the ore from the Luossavaara mines to the station of that 
name, should the State undertake this work. The cost of 
supervision and direction of the work would be no less than 


| 18 per cent. of the total cost of construction and rolling 


stock, on account of the wildness and remoteness of the 
parts threugh which the line runs. The estimate does not 





| last summer of the two deposits, and the geological ecmmis- 
| sion appointed thereto has just delivered its report, of which 
the following is a résumé. These iron deposits are the 
largest in the whole of Scandinavia, and have but cne ol 
two equals in Europe and America. The ore is most!) 
“black” ore, and the rest black ore interspersed with 
‘“hlood’ stone, At Kirnnavaara the ore formed a solid 
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35 kiloms. in length, and ‘rising to a ridge cut up in | 18,000,000 tons of ore, making 233,060,000 tons, practically on | per cent. At Luossavaara most of the ore appeared to 
the surface ready to be broken out, which, of course, would | contain from 0-05 to 0°1 per cent. of phosphorus, but at 
greatly reduce the cost of output. There are unquestionably | Kirunavaara the contents were uniformly far greater, ranging 


also enormous deposits below. A great and profitable advan- | from 1 to 5 per cent. It must, indeed, be said that the ore 


sposit ¢ 
+ yarying from 178 metres to 249 metres in height. The 


mass inclines 50 deg. to 60 deg. east from the horizontal 
Diamond borings indicated that the ore decreased 
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downwards, but this may only be temporary. However, the | tage, too, is that both of the great deposits named are free | here is richer in phosphorus than any known ore in great 

quantities of ore exposed in the open, above the level of the | from rock. Everywhere the ore is close and hard, though so | deposits. Where the phosphorus is absent the ferrous rich- 

lake, are estimated at no less than 215,000,000 tons, irrespec- | brittle that it falls into small pieces when blasted, but into | ness is very great; in 60 per cent. of the spots where analyses 

tive of any ore underground, which must also be very consider- | dust ; on the whole, it is variable in nature. As regards the | were made it varied between 67 per cent. to 71 per cent., and in 

twenty-one between 60 per cent. and 67 per cent. At Luos- 

— savaara the contents of magnetic iron is in general between 

67 per cent. and 70°55 per cent. The general contents of 

sulphur range from 0:05 per cent. to 0°08 per cent., being 

i rarely over ; and the contents of titanium, between 0°32 per 

i —— cent. and 0°95 per cent.; at Kirunavaara, 0°94 per cent. ; 
= | 1-0 per cent. at Luossavaara. 5 

As the Governments of Sweden and Norway have just 

decided in principle upon the construction of a broad-gauge 

rail vay from these great deposits to the sea—a distance of 

| only about 150 miles, though the country is rugged and 

| difficult—it may safely be predicted that the heavy export 

from the same will have an enormous effect on the British 

| iron industry of the next century. 

| 
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HOT-AIR MOTOR. 





\ SMALL size hot-air motor, well adapted for purposes 
where not more than }3-horse power is required, can be seen 
in Mr. Max Jessing’s oftice at 61, 62, Chancery-lane. The 
differential action of this little engine is fairly well known, 
| but for the benefit of those who are not acquainted with it we 
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| give the annexed diagram, which is practically self-explana- 
tory ; the long-displacer piston is moved up and down by a 
| system of levers on a rocking shaft actuated from a pin on 
| the fly-wheel. The workmanship of this motor is excellent, 


; and even when running at a high speed is practically noise- 
less. It is of German manufacture. 
































GRAIN-DRYING MACHINERY.—In reply to a query of a corre- 
spondent we have to say that the address of the Paine-Ellis Grain 














| ss Drier Company is 28, Chamber vf Commerce, Milwaukee, Wis. 
Tae“ ” CwADY BurraLto Automatic INJEcTOoR.—Messrs. Green and Boulding, 
EAXGINGER: 21, Featherstone-street, City-road, have introduced an improve- 
BEVEL GEAR LOCOMOTIVE=END VIEWS ment of some importance into their injectors. By. certain 


abl : . : 2 OA ae SC Peek rearrangements the double tube or positive injector has been so 
able. There are also heré several independent deposits below | contents of phosphorus—a point so important in its value—~ greatly simplified that an unskilled person without special tools 
the surface, and by magnetic researches and digging the | they range from 0-03 per cent. to 0-1 per cent., from 0-1 | can easily remove the two wearing parts, viz., the combining tube 
biggest of these was found to be 1-5 kiloms. ‘in length, and | per cent. to 0-8 per cent., and from 0°8 per cent. to 1°5 per | and the overflow valve, and clean or grind without interfering with 
from 30 to 60 metres in thickness. It is estimated to yield | dent. In some places the contents’ rise even to 2, 3, 5, and-6 | other-parts. 34 : 
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power. A favourite illustration was the use of electricity in run- | 
ning, say, a special tool at night for a breakdown job, “and thus | 
avoiding running the line shafting of a shop. This was un- | 
doubtedly good ; but by it a boiler, steam engine, dynamo, | 
pets oe “ ; aes motor, and an attendant for the boiler and engine, were | 
chester Association of Engineors, delivered a very interesting in- | ,.oded, besides the man at the machine. In first aa and in 

vagural address before the members at their meeting on Saturday, | gost of working, would not a gas engine be better? No extra 

in which he contrasted English engineering and ironworks methods | attendant was required, and the gas would not be more costly than 

with the practice in the United States, and suggested various the steam. In conclusion, touching upon the labour question, Mr. 
directions in which economies might be introduced with advant: uge Webb offered some very pertinent remarks, which have speci: 
in this country, They might, he said, take it for granted that in | interest in connection with the present position of the English ongi- 

the near future they were not likely to have any great change | neering industry. In American practice, he said, there were no 
affecting their industries, such as that caused by the introduction | such restrictions on piecework as in England, They did not say 
f Bessemer and Siemens steel ; or later, of the basic process of | one shop in a town must have piecework and another shop in the 
making steel, which had enabled the poor ores of this and other | same town, or in a town a few miles away, might not. Each work- 
countries to — with steel made from richer and purer ores; or | man, as a rule, acted on his own initiative, and made his own 
the changes made by the introduction of hydraulic power, gas, com- | individual arrangements, So far from any attempt being made to 
pressed air, and electricity, or by the many labour-saving | limit the number of machines a mechanic could tend, as in 
tools that had been so much in evidence the last few years. | England, the American took as many as he could, knowing. that 
Changes, however, could and would be made in the future, in| the more he did the better would be his remuneration. — It 
better organisation, quicker handling of the materials used, | was consequently not an unusual thing to find an American 
and in many improvements which might not be much in themselves, | mechanic tending two, three, four, or even half a dozen tools, 
but which in the sum made successful shop management. His | whilst the Englishman was forced by his own organisation | 
subject was, therefore, ‘‘ Sundry Economies.” There was an im- | to attend only one. A uniform rate of wages, which was a desi- 
pression in the minds of a few employers of labour that the only | deratum with a number of British trade unions, would be scoffed 
hope of successful competition with foreign countries, where I: ibour | at by the American, who insisted on earning as much as he could, 
was comparatively cheap, and hours long, was to be found in the | Their maxim was to apply in every-day life the sound and healthy 
reduction of the wage scale, or increase of hours to approximate | principle of ‘* the race to the swift and the battle to the strong.” | 
to the low standard prevailing in those countries. Might not the | Surely, if this taught anything, it taught the lesson of maintaining 
true secret of success be in other directions! The majority of | individual liberty, which the British workmen had voluntarily 
employers preferred to pay high wages, if they could have free- | sacrificed for a **mess of pottage.” From the point of view of 
dom of action, so that they could use a combination of improved | international competition, at any rate, there could be no possible 
labour-saving machines, operated by intelligent mechanics, whose | doubts of the demerits and disadvantages of the British system, 
services would be worth a high price. Improvements could be | which was practically a premium on the freer ideas and habits of 
made by adopting certain fundamental principles in the | the American citizen. American engineers could purchase the 
methods of manufacture, such as interchangeability of parts, | materials of construction at a consider: ibly lower range of prices 
and the designing of special machines to perform specific | than was possible in thiscountry, This fact would alone place them 
operations only, whereby the output was increased, division of | in an impregnable position, even assuming that all other things 
labour systematised, the costly work of finishing and adjusting | were equal. So far, however, from all other things being equal, it 
minimised, and the highest development of skill, accuracy, and | was one of the most notorious facts, bearing upon the comparative 
dispatch acquired. This had been done in making wate hes and | industrial situation of the two countries, that American mechanics, 
cycles, and ina minor degree could be adopted in other manufac- | partly because of their mechanical equipment, partly because of 
tures. He would with their permission name a few things, trivial | their greater industry, and partly because of the greater 
in themselves, but which would materially improve their work- | inducements offered to superior capacity, and the absence of 
shops ; and in trying to say something about them, he should | restraints upon such industry common in this country, were 
compare English and American methods. Many of them were | able to produce, man for man, a cheaper product than 
aware that he had recently made a short trip to the United States, | we did in Great Britain. The qualitative superiority of 
and it would be interesting if he named some of the things he had | the American might be doubted, but his quantitative superiority 
seen, In handling large quantities of traffic, had they reached the | admitted of no doubt, and when this advantage was united to 
least possible expense! In the construction and management of | cheaper materials of construction, they might feel apprehensive as 
their blast furnaces and rolling mills there was great room for | to the future of the English engineering industries from the point 
improvement ; whilst in the arrangement, cleanliness, and sanitary | of view of international competition. The Americans were 
appliances of their workshops they had much to learn from the | executing orders which ought to have come to this country, in iron, 
Americans. Turning to the drawing-office, Mr. Webb asked why | steel, tools, electric and other machinery, and orders once lost 
should the draughtsmen work at a horizontal board? This} seldom returned. It was because of her resources and her enter- 
compressed the lungs and stomach, and it was no wonder many | prise, because of the capital they were embarking in the trade, 
of them were dyspeptic. The Germans used the vertical | but mainly because of freedom in employing the best machinery, 
drawing board, which obviated any stooping, and all unnatural | and the best and most economica! way of using it. Still, he 
positions of the draughtsman, who could either sit or stand | believed in the British working man, and the majority were right 
to his work. The board was balanced by a cast iron weight, so | good fellows, and could not be excelled. He believed, too, we 
that it could easily be raised and lowered by means of a handle | had a great advantage in the climate, but we were at pee un- 
fixed below, and thus any part of the drawing could be placed in | hinged, and the so-called working man was trying to act against 
any desired position for working. In a similar manner it was | fixed principles. He was trying to draw an illogical and impossible 
possible to shift the tee square, the parallel movement of which | line between capital and labour, The tendency to depreciate 
hy means of weighted cords was so simple and easy that after | improved machinery and to limit the output, and thus nullify its 
many years’ use no defect or irregularity in the working had | cheapening influence, was also illogical and irrational. Was it not 
vccurred, There was ample provision for supporting the drawing | true that the better and quicker the machinery, and the cheaper 
instruments, so that they were always at hand. Turning to engi- | the output, the greater was the demand and volume of trade / 
neering and other workshops, he said the tools must be of the best, Many rode bicycles now-a-days, and even boys wore watches ; 
and this entailed constant outlay for renewals, Had this been | almost every cottage had its piano, and we possessed all kinds of 
done? Did not this account for the want of success in many shops ! | things of which our grandfathers never dreamed, and the human 
No better tools could be made anywhere than in England, and no | appetite was whetted for such comforts and luxuries, and would 
hetter could be produced than in Manchester and district. | not easily be appeased. There need be no fear of glutting the 
Further, many of the so-called improvements in some of the | market if they each did their best to widen and improve it. They 
\merican tools were but reverting to English practice. Still, we | could nomore stop machinery than they could stop a man eating with 
had something to learn from American tool makers, A note- | a fork instead of with his fingers. They had best take to it as their 
worthy feature was the pains taken to provide means, so | American cousins had done. He considered the engineer the lead- 
that a man who operated the tool always stood as close as | ing craftsman of the world, and if they would only be true to them- 
possible to the cutting tool, and at the same time had at hand the | selves and their work, and throw off Socialism with its impossible 
necessary levers, hand wheels, &c., which controlled all the many | ideas, they might yet do well. Let each man think and act for 
motions of which the machine was capable without moving from | himself, and this great wind-swollen mass of ignorance which at 
his place. In English practice, generally speaking, not nearly so | present paralysed their position, would shrivel up and disappear 
much pains were taken to secure this quality of handiness and | like a burst bubble. 

convenience of operation. especially in heavy tools. Minor details 
were better thought out and attended to in America, even to 
utilising the framework of a tool for cupboards for storing the 
change wheels, spanners, even oil can and chalk, so that every- 
thing had a place and was readily accessible, whereas in England 
they could provide nothing better than putting the wheels on a 
spindle, and then often, when the bottom one was wanted first, 
there was a consequent loss of time. In particular adaptations 


ENGLISH AND AMERICAN METHODS IN THE 
ENGINEERING AND TRON TRADES 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Filtration of water supply.—Slow sand filtration has been adopted 
by the city of Rock Island, with settling basins and a new distribut- 
ing reservoir for the improvement of its water supply from the 
the Americans excelled us, as in the use of automatic screwing | Mississippi River. The reservoir site covers twenty-five acres, and 
machines and turret lathes, such as were used in cycle manufac- | is 140ft. above the business part of the city. The city now has a 
ture. Consequently the bulk of the tools in the cycle works at | pumping plant, consisting of a 3,000,000-g allon Holly engine and a 
Coventry came from America. Then again, tools were worked | 9,000,000-gallon Gaskell engine, pumping directly into the distribu- 
to their utmost capacity in America, the cutting speed being in | tion pipe system. It has also had in use for about five years four 
many cases greater than ours. ‘The finish of their tools was good, | Jewell gravity mechanical filters of a rated capacity of 1,000,000 
and in the heavier ones he had noticed a marked improvement. | gallons and necessary filter pumps, &c. The proposed plan con- 
They were being made more massive—more in accordance with | templates the abandonment of the Jewell filters and auxiliary 
English notions. With regard to the handling of materials, there | pumps and the delivery of the Mississippi River water, which is now 
were a few shops still in existence in this country that had no | used as the supply, to settling basins located upon this tract of 
better method of handling heavy materials used in engineering | land. The water will pass by gravity through the settling basins 
construction than rope blocks and hand labour, A few others had | to naturi ul sand filters and thence to the distributing reservoir. 
the old-fashioned, cumbersome, slow-moving jib cranes, which | The reservoir will hold 6,000,000 gallons, and the capacity of the 
formerly were necessary adjuncts in every machine shop. Others | filtering plant will be 3,000,000 gallons of filtered water a day, or 
had travelling cranes driven by a square shaft, costly in| there will be two settling basins of a capacity of about 2,500,000 
repairs; others had the comparatively modern rope crane; | gallons each, and a distributing reservoir of 6,000,000 gallons 
others were adopting electric cranes. In America the electric | capacity. The filters will consist of three beds of 0°4 acres each. 
crane was used in all the best works, including the erecting shop, | On account of the lateness of the season, and the desire to have the 
tool shop, and foundry. Again, there was no locomotive engine | work proceed, the council has ordered the committee to commence | 
equal to the British make, either for design, workmanship, | work on clearing the site and excavating for the basins at once, 

| 
| 
| 
j 





or materials ; yet we might learn something from America, | which will be done by day labour. It is the purpose to prepare | 
They did not’ put any finish on any but working parts, and | detailed plans and specifications and let the contract in the early 
there were many locomotives used here, in and about collieries, | spring. At Cincinnati, the Water Commissioners have authorised | 
ironworks, shipyards, &c., that would do quite as well a “black | the construction of an experimental plant of settling tanks and slow | 
job.” In America the use of electricity was far more general than | sand filters, the plant to have a capacity of 100,000 gallons per day 
with us, and for lighting it was universal. For tramcars the trolley | and to be operated for eight or nine months. The object of the | 
system was invariably used. Many works had adopted electric | experiment is to determine under what conditions and at what 
driving. Some had a motor for each room, others one for each line | expense the water of the Ohio River can be purified in a satisfactory 
shaft, whilst some drove the large tools only with a motor, and | manner under all the varying conditions arising during the winter 
others had a motor for almost every machine. At the Duquesnes | and spring. This information is considered necessary to distinguish 
furnaces there were several electric appliances, and at Duquesnes | intelligently between the methods of the ‘* English and “ mechani- 
and Homestead Steel Works enormous sums had been spent on the | cal” methods of purification, At Ashland the water from Lake 
application of electricity. For instance, at the open hearth | Superior is filtered by three filter beds about 70ft. by 104ft., 
furnaces they would not see any materials lying about; a loco | having an aggregate area of half an acre, with sand 4ft. deep. The 
brought up a train load of boxes ready filled with materials to beds are covered by groined elliptical arch vaulting of two courses 
be charged; an electric charger took hold of these boxes | of brick laid flat, The vaulting or arch work has aspan of 15ft. 9in. 
and put them in the furnace, turned them half round, brought | and a rise of 3ft. 6in., supported by brick piers about 28in. by 34in, 
them back and deposited them on the truck empty. | The sand is in three layers of varying degrees of fineness, and is | 
Every operation was electric, and there was only one man | laid on three lé ayers of clean gravel stone. The rate of filtration is | 
to attend to it ; besides him there was a man who superintended | from 2,000,000 to 3,000,000 gallons per day. 

and a labourer to give a hand if necessary, and a boy on the plat- Grain elevators.—A fire-proof grain elevator, built entirely of 
form who lifted the furnace door by moving the lever which regu- | brick, ay and steel, and having a total capacity of 2,500,000 | 
lated the hydraulic lift. A 50-ton furnace was charged in an | bushels, has recently been completed at Buffalo, on Lake Erie, for | 
almost incredibly short time. There were electric appliances for | the Northern Steamship Company, operated in connection with 
charging and drawing ingots and blooms, electric live rollers, | the Great Northern Railway. The grain is contained in forty- | 
cranes, and _ bogies, which dis spensed with human labour to a eight huge steel tanks, arranged in three rows of ten tanks each, 
remarkable degree. Some people, however, were under the mystic | with eighteen smaller tanks between the rows of the larger ones 
influences of the word electricity, and were applying it in many | The large steel tanks or bins are each 38ft. in diameter and 70ft. 
directions without sufficient thought being given to other means of | high, with an individual capacity of about 75,300 bushels ; the 


























; smaller shipping and storing bins, each 9ft. Yin. in diameter 


driven by a 100-horse power motor. 


| double spouts to convey g 
| and two spouts from the cleaners to the bins, 


| capable of delivering 10,000 bushels per hour, 


| the Mercantile Marine,” Mr. W. 


| 23rd (Wednesday), ** 
| (late Captain Turkish Army). March 3rd (Thursday), * 





smaller ones are 15ft. 6in, in diameter, and 70ft. high, ea¢ ho 
taining about 12,160 bushels, The total capacity of the forty lan 
bins is, therefore, about 2,478,000 bushels ; but eighteen ae 
60ft. high, bring the total capacity wp to more than 2.200 
bushels. The floor space of the elevator is 120ft. wide by 400¢ 
long. The building has a pile foundation, the piles being driy * 
down to solid rock, Stone piers were laid on top of this founda. 
tion Sft. high, with steel foundations on top of these piers, The 
steel in the bins is from jin. to fin, in thickness, and y . 
brought from the mills punched for riveting, The plates an 
put together in sections and swung to place by derricks then 
riveted up by riveting machines, The weight of metal in the bingy 
about 6000 tons. There are ten elevator legs in the building, and 
one leg in each of the three movable towers, constructed of steel 
throughout, each equipped with a marine leg capable of ele Vating 
from vessels 20,000 bushels of grain per hour, Each of then 
towers can be moved to connect with the hatches of a vessel by 
means of a wire cable run by an electric motor, The grip for 
moving the towers is constructed practically on the same Principles 
as that applied on cable lines. The mac -hinery in each tower is 
There are four store Vs above 
the tops of the bins. On the fourth are the elevator heads and 
gearing. On the third are twenty-seven steel storage bins of 1509 


| bushels capacity each, and on the second are ten stee! hopper 


scales of 1400 bushels capacity each, On the first floor are tey 
uin from the scales to the various bins, 
The geri in is con 
veyed by two belts on this floor, the belts being 5ft. wide, each 
Vertical ster | bulk 
heads divide each bin into three compartments. The delivery spouts 
at the bottom can load nine cars on each of two tracks on one side 
of the building, or eighteen cars at once. It can unload 600,009 
bushels from vessels in ten hours, and can deliver 400 car loads 











per day, and 300,000 bushels per day into canal boats, Thy 
elevators and machinery are all oper: ated by electric power, 
American p Ves Jor construction wo rk. The following prices of 


the lowest tenders for certain engineering works may be of interest 
to English engineers and contractors: 


Asphalt Paving at Omaha: 








Sheet asphalt, 2298 yards, five years’ guarantor 0 0 
Grading, per squi yard 0 010 
Conerete, per cubic vard 12 Oo 
Gravel, per cubic yard O10 6 
Broken stone, per cubic yard 0 0 
Sand, per cubic yard... 0 
Waterworks at Albany : 
48in. steel pipe, laid, 700 lineal feet 01 
Excavation, per cubie yard 0 
Rock excavation, per cubic yard a} 
Concrete, per cubic yard 1 0 0 
Gravel, per cubic yard “4 
Puddle, per cubic yard 0 
Road at Worcester : 
Excavation, per cubic yard 0 
Rubble masonry, dry, per cubic yard Ola | 
Rubble masonry in cement, per cubic yard j 4 
Telford paving, per square yard " 
Broken stone, per ton v 
Vitrified clay pipe, per foot 1 010 


Brick paving at Louisville : 
Brick paving, per 100 square f¢ 
Curbing, per lineal foot. 0 110 

Locks in the Ohio river : 
Cofferdam, per lineal foot 2 9 
Piling, per lineal foot 0] 
Excavation, per cubic yard ot 
Rock excavation, per cubic yard Ce 
Concrete masonry, per cubie yard a 
Ashlar masonry, per cubic yard 2 
Rubble masonry, per cubic yard Olt 
Coping masonry, per cubie yard 314 
Brick masonry, per cubie yard L 3 
Oak timber, per 1000ft. B.M. Ww 
Pine timber, per 1000ft. B.M. 7 10 
Hemlock timber, per 1000ft. B.M iu 
Filling, per cnbie yard 0 3 
Framing timber, per lineal fout 009 
Stone filling, per cubic yard 0 





Cast iron, per pound 0 0 ly 
Wrought iron, per pound 0 v0 ly 
Structural steel, per pound oO 0 Ty 
Bolt holes, per lineal foot . i 
Sewers in New York: 
Brick sewer, 2tin. 36in., per lineal foot L744 
Pipe sewer, Sin. diameter Ue 
Manholes, each “s mt ke oe =e 1 0 0 


American locomotices for China,—Among recent locomotives built 
for China are eight engines built by the Rogers Locomotive Works 
for the Lu-Han Railway—Imperial Chinese Railways. They ar 
of the Mogul type, having six coupled driving wheels and a two 
wheel leading truck or bogie. They have outside cylinders, copper 
Belpaire fire-boxes, sand-boxes in front of the leading pair cf 
driving wheels, and cabs of steel plate. The tenders are carried on 
six wheels, The leading dimensions are as follows: 








Gauge... 4ft. Shin 
Cylinders fin. x 24 
Driving wheels Saft. 
Truck wheels ft. 
Driving wheel base I3ft. Gin 
Total wheel base .. 22ft. vin 
Weight <a wheels 105,000 I) 
Weight, total 125,500 Ib 
Steam ports lgin. * 171 
Exhaust ports 2fin. « Win 
Connecting rod (H section), length Sft. Yin. 
Valve travel Shin. 
Boiler, diameter ft. , 
Dome, diameter 2ft. Gin. 
Boiler pressure 1801). 
Fire-box, length 7ft. 
Fire-box, width 3ft. Gin. 
Tubes, number (iron) ; 214 
diameter outside 2in. 
length... 13ft. Gin. 
Heating surface, tubes 1504 sq. ft. 
fire-box . 126 sq. ft. 
9 total .. 1630 sq. ft 
Grate surface .. é 24} sq. ft. 
o ee Soft coal 
Rail to centre of boiler 4 Sft. Sin. 
Rail to top of smokestack .. 14ft. 10in. 
Tender wheels Ae 3ft. Gin. 
Coal in tender. é 7 tons 
Water in tender ti mk . 4000 gallons 
Wheel base of engine and tender 46ft. Llin. 





RoyaL UNITED SERVICE INstTITUTION.—Arrangements have been 
made for the following lec tures to be delivered before Easter ot 
the following afternoons, at 3 p.m.:—January 13th, ‘The Federal 
Defence of Australia; What has been done: What remains to be 
done,” Colonel J. M. Gordon, Commandant of South Australian 
Forces ; Lieut.-General Sir J. Bevan Edwards, K.C.M.G., (.B.. 
M.P., in the chair. February 8th (Tuesday), ‘The Training of 
Allingham. February 9th 
(Wednesday), ‘* Army Organisation, with Special Reference to the 
Infantry of the Line and Militia,” Colonel J. D. Legard. February 
The Ethics of Warfare,” Mr. W. V. Herbert 
‘The Battle 
Training of Infantry,” Major A. W. A. Pollock, 2nd Battalion 
Somersetshire Light’ Infantry ; Major-General H. M. Bengough, 
C.B., in the chair. March 10th ( Thursday), ‘‘ The Nation and tho 
Army,” Captain W. H. James, late R.E. ‘‘The Inland Water- 
ways of Canada from a Military and Imperial Standpoint,” by Mr. 
McLeod Stewart, late Lord Mayor of Ottawa ; the date of this 
| lecture has not yet been fixed, Mare h 30th (W — ay), ** Wire 
less Telegraphy,” by Captain J, N, C. Kennedy, Ri. 


fu 








Con. 
eight 
ther 
and 
1,000 
DOF, 
iven 
nda 
The 

Was 
ere 
hen 
Ms iw 
‘ind 
tee} 
ng 
LU¢ 
by 
for 
les 


Is 








JAN. 


21, 1898 


\N EXPERIMENTAL STUDY OF THE 


OF SCREW PROPELLERS.* 
By Professor W. F. Duranp, Member of Council, 


INFLU- 
ENCE OF SURFACE ON THE PERFORMANCE 


(1) Lntroduetion. The performance of a screw propeller involves 
fundamentally the following features: —The work absorbed, the 
undé A 


thras 


t developed, and the useful work returned, together with 


the ratio of the last to the first as expressing the efficiency of the 


transformation of which the propeller is the immediate agent. | 


This performance, in turn, depends on the following chief items: 

(1) The dimension of the propeller, 
jae, The former includes diameter, pitch, and area or surface, 
resulting from them. 
the latter, the variation may be axial or radial, or both in any 








(2) The conditions of its 


The latter includes revolutions and speed of advance, and slip as 
Pitch may be uniform or variable, and if 
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cube of the speed. ‘This relation may be expressed in a variety of 
| forms, one of the most useful of which is as follows : 
U = d2 (pu) (athh), 

where U = useful work ; 
| o diameter ; 


/ = pitch ; 
w = revolutions ; 
(vith) = conjointly a coefficient or factor in which 
¢ = area factor, 
/ = shape factor, 
4 = pitch ratio factor, 
‘/ = slip factor combined with the necessary factor to 
provide for the units of measurement used, 
These factors are, of course, interdependent, and the chief 


purpose of writing the equation in this way is to emphasise the 
leading features upon which the performance as a whole must 



































, 

(2) saan and matériel,The experiments here reported 
were made on propellers of the following dimensions : 

Max. width 


Reference Diameter. Pitch. Area rativ. of blade + ah 
No, s blades. 
radius. 

2 ft. 1 '3ft. Is “2 $ 

a ee ton ay 86 zr 

a 15 *“S 

6 4 6 

7 = ; A 63 7 

8 a , v2 3 


The number of the propeller and its pitch ratio serve to identif; 
it, the number corresponding to maximum with ratio and to area 
ratio, as seen by comparing the first, fourth, and fifth columns, 
The elements directly to be measured in any given experiment on 
one of the propellers are as follows:—The power absorbed ; the 


Fig 2 
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egree or with any distribution, no matter how complex. Area 
includes two specifications:—(1) amount, and (2) distribution, or 
shape and number of blades. The performance depends also on a 


variety of minor variables, such as thickness of blade and _ its | 


distribution, or the form of the cross-sections of the blade; the 
material of the blade; the general shape of the blades as result- 
ing from variations in the mode of generation, such as blades bent 
or curved back from the plane of rotation, blades bent or curved 
ii the plane of rotation, &c. The effects of these variables we 
shall at present disregard. 

lhe performance of a propeller is also fundamentally dependent 
ou the ship in connection with which it works, or, to state the 
relation more exactly, the characteristics of the ship will, to a 
greater or less extent, affect the conditions under which the pro- 
peller works, and thus affect the performance through them. 
The investigation of propeller performance thus naturally divides 
itself into two fundamental parts:—(1) The performance of the 
propeller in still or undisturbed water ; (2) the modifications due 
to the interactions between the ship and the propeller in the 
actual case. In the present paper we are concerned wholly with 
the first subdivision, the performance of propellers in still or un- 
disturbed water. 

The essential feature of the present investigation is the relation 
of the amount of area to the performance as a whole. There 
seems to be reason for believing that the influence due to change 
of area includes that due to change in number of blades; or, in 
other words, that with given area and usual proportions the per- 
formance is but slightly dependent on the number of blades. This 
may require further examination at a later point, but in the mean- 
time no serious error will be made by accepting the above pro- 
position as substantially correct. 

We shall not here ‘enter into any detailed discussion of the 
utility or propriety of model experiments. It will be sufficient to 
hote that in the case of propellers of constant area ratio, shape 
and number of blades, slip, and pitch ratio, the assumption is 
made that the work involved in the performance may be considered 
4S varying directly with the square of the dimensions and with the 


Read at the fifth general mecting of the Society of Naval Architects 
“wd Marine Engineers, held in New York, November 11th and 12th, 1807. 








depend. The experiments of Mr. Froude furnished data from 
which values of the factors / and / may be derived for one given 
value of the area, and one given shape as employed. The present 
experiments are intended to furnish data from which values of the 
factors a, 4, and / may be derived for the constant elliptical shape 
of blade employed. 

The problem immediately before us is, therefore, the experi- 
mental determination of the data necessary to this end. As 
already seen, there are three modes of variation—pitch ratio, area 
ratio, and slip. Of these the first two belong to the propeller, and 
the third to the conditions of use. To cover the ground satis- 





thrust developed ; the revolutions ; the speed of advance in un- 
disturbed water. The facilities of an experimental tank not being 
available, it was decided to mount the necessary apparatus on the 
bow of a small steamboat, the propeller to be tested projecting 
forward into undisturbed water, and the boat serving as a 
carriage whereby any desired speed of advance may be obtained. 

Arrangement of propeller shaft and fittings.—The arrangement of 
the propeller and shaft is shown in Figs. 1 to 4. A Bis a pipe 
surrounding the shaft proper, and provided at its forward end 
with a ball bearing shown in detail in Fig. 4. This pipe, at the 
rear end, passes through the stem of the auxiliary box or false 
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factorily, there will presumably be required from four to six or 
more determinations for each mode of variation. Thus six or 
seven pitch ratios, each with five or six area ratios, making some 
forty propellers, each tried at five or six values of the shp. Of 
this work, only that relating to one pitch ratio has as yet been 
accomplished, and the present paper 1s written for the purpose of | 
placing before the members of the Society a brief description of | 
the experiments as projected and thus far carried out, with a 
preliminary statement of the results obtained. 


| aft as the forward end of the dynamometer C. 
| is coupled to the brass plunger-rod of the dynamometer as shown 





bow, as shown, and is connected with a water-tight joint to the 
forward end of the thrust dynamometer C. The water has free 
entrance to the pipe through the forward ball bearing, and as far 
The shaft proper 


in Fig. 4, and the fit between this rod and the dynamometer end 
is so perfect that no water can leak through. Under the conditicns 


| of use, in fact, the pressure is greater in the dynamometer than 


without, and the only leakage would necessarily be from within 











outward, The pipe is supported at the forward end by iron bands 
depending from the framework attached to the bow of the boat, 
These rods are very thin in transverse dimension, and are drawn 
down to sharp edges fore and aft, so as to give rise to the minimum 
disturbance in passing through the water. 

Thrust dynamometer.—This dynamometer consists of a plunger 
and oil cylinder, as shown in Fig. 4. They are accurately fitted 
by grinding and lapping, with a difference of somewhat less than 
‘OOlin. in diameter. This difference is sufficient to ensure perfect 
freedom of movement, and the presence of a definite layer of oil 
hetween the plunger and the walls of the cylinder. The plunger 
and rod are in one piece, and the forward end of the latter is 
coupled to the shaft, as noted above. The after end projects to 
the rear and carries the driving sheave, and is also fitted witha 
screw for attaching a counting device. This rod passes through a 
solid bearing at each end of the cylinder, and is fitted by grinding 
and lapping, as with the plunger. In the forward end of the 
cylinder is a pipe leading to the mercury gauge for measuring the 
pressure. In the after end is an opening giving free escape for 
such oil as may leak past the plunger. As indicated above, a small 
leakage was desired in order to ensure complete lubrication of all 
moving parts, and in use the cylinder thus becomes filled with oil 
on both sides of the plunger, the slight amount lost being made up 
by a pump connected with the pressure gauge. ‘The propellers are 
run at a number of revolutions somewhat greater than would 
correspond to the speed of the boat, thus giving a sternward 
acceleration to the water acted on, and a forward reaction. This 
wives rise to a pull on the shaft, and the oil on the forward side of 
the plunger then furnishes a ready means for the transmission of 
the pressure to the mercury column, where it is measured. The 


fundamentally important point of the dynamometer is, that when | 


the plunger is revolving, all longitudinal friction is eliminated, and 
the delicacy for the measure of the forces involved becomes very 
great. The cylinder is bedded in a cast iron seat attached to the 
bottom of the box, and the latter is securely stayed longitudinally 
to the boat, thus securing the necessary longitudinal rigidity. The 
measurement of the pressure is by means of an open mercury 
manometer, as shown in Fig. 1. The hand pump D for making up 
the loss due to leakage has been already referred to. No trouble 
whatever was experienced in running the course of 1000ft., or 
longer if desired, without replenishing the oil. The stop valve E 
is for the purpose of damping any tendency in the column towards 
vibration due to periodic fluctuations in the pressure measured, 
If the valve is wide open the column shows with great delicacy 
the fluctuating values of the pressure ; but, for purposes of regis- 
tration, a more accurate mean value may be determined by 
choking down the tiuctuations to a small range. Actually this 
may be accomplished with great nicety, and in no case under usual 
conditions was the momentary fluctuation more than a_ small 
fraction of the total quantity measured. The performance of the 
thrust dynamometer and pressure manometer was exceedingly 
satisfactory, and, I believe, leaves little to be desired as to 
delicacy, accuracy, steadiness, readiness of calibration, and general 
reliability. The manometer as used in these experiments was not 
self-registering, but was read by an observer at intervals of a few 
seconds throughout the run, This gave a very satisfactory value 
for the mean, but required, of course, the services of an extra 
observer. 


Trans 











For the transmission dynamometer 
the arrangement shown in Figs. 1 and 2 was used, constituting a 
special form of rope dynamometer. The ropes F and G lead from 
the driving sheave on the after end of the propeller shaft, the 
forne> being the tight and the latter the loose side. These pass 
cver sieaves H and I, and then around the sheave on the motor 
shaft. These sheaves are all of the same diameter, in the present 
case 15in. The sheaves H and I are mounted with ball bearings 
mashaft K, which is carried by a block L M, the latter being 
connected to the base by a pair of thin steel plates or springs. 
This is the well-known Emery support or substitute for a knife 
edge, and for slight movements is almost perfectly frictionless, at 
the same time affording rigidity in the directions desired. The 
sheaves H and 
system or lever pivoted in the middle, and therefore without de- 
flection so long as the tension on the two sides of the rope is the 
same. When running. however, the difference between the 
tensions on the tight and loose sides will determine a moment 
which will tend to throw this arm down. This motion is prevented 
by a strut connected with the arm N by a spherical Joint, and 
resting on the bottom of an inverted steam engine indicator piston. 
The compression of the indicator spring is then used to measure 
the moment, and thence, knowing the revolutions, the power trans- 
mitted is immediately known. The indicator drum was given con- 
tinuous and uniform motion in one direction only, by connecting 
it through a cord with the main drum of the Weaver recorder. 
The chief points of this dynamometer are the ball bearings and 
Emery support, and their influence in reducing friction to a 
minimum ts of great value in reducing the perturbing influences 
which may affect the operation of the instrument. In order to 
provide the same relative delicacy of reading for both thrust and 
work absorbed, a new form of oil cylinder, mercury column measur- 
ing device for the transmission dynamometer has been designed 
and built, and will presumably be used in the remainder of the 
experiments, 

Motor.—For driving the propellers a small rotary engine was 
used as indicated in the figures. This gave a nearly uniform turn- 
ing moment, and proved itself very satisfactory for the purpose in 
view, 


Records of recolutions, time, and distance. 


visston dynamometer. 








All records relating to 
revolutions, time, and speed were recorded on a Weaver time and 
speed recorder, which, it will be remembered, consists essentially 
of a modified Morse register with a number of pens under electrical 
control, 

The course,—For the course a distance of 1000ft. was measured 
off on a railroad tangent running close to the east shore of Cayuga 
Lake, where the beach is bluff and deep water extends close to the 
shore, 
and by a surveyor’s transit lines at right angles to the course were 
determined and marked by ranges, the front row near the water's 
edge, and the back row some distance in the rear. The confor- 
mation of the shore was such that, by going a little to the north 
of the course, it became possible to lay off by range marks on the 
distant hills a parallel course through deep water about 200ft. from 
the shore. The course to be followed became thus definitely 
determined in direction, location, and extent. A similar course 
ulso laid off on a straight reach of the *‘ Inlet,” a channel 
about 100ft. wide leading from the lake to the city. Most of the 
work was done on the outer course, the Inlet course being used 
only when the water on the lake was too rough for regular work 
outside. The observations relating to the ranges were made by 
an observer holding a circuit-breaker in his hand, which was closed 
opposite each range, thus furnishing ten series of distances of 
100ft. each. This subdivision of the entire course was found 
idvantageous for many reasons. If, due to disturbing influences. 
the conditions of speed or revolutions were not quite regular during 
any part of the run; or if, due to other causes, the data from a 
part of the run might be questioned, such part could be eliminated, 
and there would still remain a distance of several hundred feet 
over which the conditions were constant within the requirements 
of the work. In general, however, the conditions were substan- 
tially constant throughout, and the data taken related, with few 
exceptions, to the entire distance of 1000ft. 

The clock.—A clock with seconds break specially arranged for 
this work furnished a signal each second, thus giving, in conjunc- 
tion with the range signals, the speed per minute or per second. 

The revolutions.—By a reducing gear every tenth revolution of 
the propeller was recorded on the tape, the marks being at such 
distances that, by interpolation, the revolutions to a single unit 
readily be determined. ‘Thi- furnished the data for the 
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determination of the revolutions per minute or per 100ft. or per 


| tons, compared with 95,096 in the 


This distance was divided into ten parts of 100ft. each, | 


| 


I and their shaft thus form a balanced rocking | 


THE ENGINEER 


1000ft., and thence, knowing the pitch, for the determination of THE IRON, COAL, AND 


the slip. The revolutions of the motor direct were indicated by 
a tachometer, which was merely used as an indication, and not as 


a measure. By the aid of this indication the person in charge was 


able to control the speed of the motor sensibly constant at any | 


desired point. 

Speed of boat.—The speed of the boat through the water was 
controlled by the revolutions of the main engine, and also by a 
weighted rod or pendulum hung over the side and pivoted so that 
the motion of the boat would cause it to tend aft. A pointer 
extending from the axis upwards swept over an arc, and thus fur- 
nished a sensitive indication of variation in the speed through the 
water. This was, of course, an indication and not a measure, but 
was quite sufficient to enable the engineer to note instantly the 
condition of the boat relative to the desired speed. The actual 
speed itself was taken as the mean of four runs north and south 
over the course, measured as described above. 

(To he continued.) 
NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE withdrawal of the demand by the executive of the Engi- 
neers’ Society for an eight hours day has certainly been received 
in manufacturing circles in the West of Scotland with not a little 
satisfaction, being regarded as the beginning of the end of what 
has been a prolonged and altogether unfortunate struggle. When 
the news got into circulation at the end of last week it was 
perhaps too readily assumed that the men would rush back to 
their work at the first opportunity, and that the masters would 
receive them without any conditions. The men have been exhorted 
by their leaders to hold out until they obtain the other advantages 
besides the eight hours day for which they were contending. 
On the other hand, the employers appear quite prepared 
to adhere to the agreement drawn up at the London conference. 
They hold to their position that they must be allowed to manage 
their own businesses. They are also prepared to concede to the men 
the privilege or right of collective bargaining, but they at the same 
time claim an equal right of collective bargaining on the part of 
the employers. The collective bargaining is no longer to be the 
one-sided affair it was before the establishment of the Employers’ 
Federation. If the society is to have its say in the adjustment of 
differences, the masters argue quite justly that the Federation 
must exercise a similar function on behalf of the employers. 

The markets have been a little unsteady in consequence of the 
uncertainty that still prevails with reference to the engineering 
trouble. At the beginning of the week the Glasgow iron market 
exhibited an improving tendency, but it was subsequently irregular, 
with comparatively little inclination on the part of dealers to do 
business, Scotch warrants sold at 45s. 10$d. to 45s, 9d. and up to 
lld. cash. and at 46s. l}d. to 46s. Ofd. and up again to 
16s. 1§d. one month. In Cleveland warrants business has been 
dull at 40s, 94d. and 40s. 9d. cash, 40s. 10$d. six days, and 
Hs. Id. to 41s. O4d. one month. The demand for Cumberland 
hematite has been slow, notwithstanding rumours of trouble with 
the blast furnacemen. Transactions have occurred in this iron at 
i8s. Hd. and 48s. 105d. cash, and 48s. 11d. to 49s. 1d. one month. 
For Middlesbrough hematite there has been no demand, Seotch- 
made hematite is steady, with a moderate inquiry, at 52s, 6d., 
delivered at the steel works. 

There are eighty-two furnaces in blast in Scotland, compared 
with eighty-one in the preceding week, and eighty in the corre- 
sponding week of last year. Of the total forty are producing 
ordinary, thirty-six hematite, and six basic iron. The output of 
ordinary iron is at the moment comparatively large, but the stocks 
are small, and the circumstances of the trade are generally 
regarded as fully justifying the current production. 

Prices of makers’ pigs are steady to firm, indeed there was some 
improvement in the value of the common brands a few days ago: 

Govan and Monkland, Nos. 1, are quoted f.o.b. at Glasgow, 
46s. 3d.; Nos. 3, 45s. 10$d.; Wishaw and Carnbroe ; 
46s. 6d.; Nos. 3, 46s.; Clyde, No. 1, 50s. 3d.; No. 3, 
Calder, Gartsherrie, and Summerlee, Nos. 1, 51s.; Nos. 3, 47s. 6d.; 
Coltness, No. 1, 52s.; No. 3, 48s.; Glengarnock, at Ardrossan, 
No. 1, 51s.; No. 3, 46s.; Eglinton, at Ardrossan or Troon, No, 1, 
48s.; No. 3, 46s. 6d.; Dalmellington, at Ayr, No. 1, 48s.; No. 3, 
46s, 6d.; Shotts, at Leith, No. 1, 5 6d.; 3, 30s.; Carron, 
at Grangemouth, No. 1, 51s. td.; No. 3, 48s. 

While the demand for pig iron for home use is fairly good, the 
foreign trade has been disappointing. The shipments at Scottish 
ports only reach the small total of 3381 tons, compared with 6104 
in the same week of last year. There was despatched to Australia 


250 tons, Holland 180, South America 85, India 25, France 175, 


45s, 













| Germany 80, Belgium 70, Spain and Portugal 200, China and Japan 


50, other countries 160 ; the coastwise shipments being 2106, against 
$216in the same week of last year. 

In the finished iron and steel departments work is now general, 
but some hesitation is felt in giving out fresh contracts. 
same time, there is a general opinion that business is in a sound 
condition, and that, with the disturbance in the engineering 
branches at an end, an overflow of orders ought to be experienced 


The steel makers have advanced bars and plates 2s, 6d. 





ere long. 
per ton. 

The iron trade is busy in the manufacturing and export branches. 
Shipments in the past week were good, anmounting to 134,059 
preceding week, and 121,325 
in the corresponding week of last year. The best qualities of 
ell coal are in brisk demand, at firm prices, and it is reported that 
there are encouraging inquiries for this class of coal for future 
shipment. Much earlier shipments than usual are anticipated to 
Baltic ports in view of the continued mildness of the weather, and 
the usual course of business may probably be somewhat altered on 
this account. Main coal is quoted f.o.b. at Glasgow 6s. 6d. to 
6s, 9d.; ell, 7s, to7s. 3d.; splint, 7s. 6d.; steam, 8s, to 8s, 3d. per ton. 








MANCHESTER AssOCIATION OF CIVIL ENGINEERING STUDENTS. 
The eleventh annual dinner of the Manchester Association of Civil 
Engineering Students was held on Wednesday. Mr. W. B. Worth- 
ington, President, occupied the chair, and the invited guests 
included Dr. A. B. W. Kennedy, Dr. Hopkinson, the new principal of 
Owens College, Dr. Ward, Professor Boyd Dawkins, J. A. F. 
Aspinall, T, Ashbury, together with the Lord Mayor of Manchester 
and the mayors of surrounding districts. Mr. C, Winder proposed 
the ‘“‘ Institution of Civil Engineers,” to which Professor Kennedy 
responded, and dwelt upon the many advantages of the Assoc 
tion. On one point he laid special stress, that the young men in 
the profession should be brought in as students rather than wait 
until they could join as associates. Mr. Tudshery, the secretary 
of the Association, also responded, Professor Hopkinson proposed 
the ‘‘ Association of Manchester Students,” and said he was glad 
to know that engineering had, at Owens College become one of the 
most important branches in its special branch of study. Mr. W. 
B. Worthington responded, and remarked that in connection with 
the present engineering dispute, there was an impression that 
engineers were a class of men who endeavoured to do the minimum 
of work for the maximum of pay, but that was an imputation 
which feould not apply to the civil engineers. Professor Boyd 
Dawkins proposed the ‘* Manchester Association of Engineers and 
Kindred Societies,” which he said were doing a very important 
work in Manchester. Mr. Henry Webb, the President ofthe 
Manchester Association of Engineers, in responding. spoke of the 
important part mechanical engineers had played in the progress of 












| the present generation, and remarked that nothing had been more 





suicidal than the actions of the trades unions in attempting to 
limit the means of production. Mr. J. A. F. Aspinall proposed the 
toast of the “ Visitors,” and urged the advantages to be obtained 
in becoming early a member of the Institution of Civil Engineers, 








JAN. 21, 1898 


GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, yp 


OTHER DISTRICTS. 


(From our own Correspondent.) 


Business this week has seen little alteration in the state of affair 


| developed at the quarterly meetings. 


| tained, 


| the strike in the engineering trade. 


An additional ; 
orders has been given out as the result largely of Borner of 
commenced last week, but pricesare unchanged ; and the generale 
satisfactory tone manifested at the quarterly gatherings js mae 
In truth, it is even more conspicuous this week ‘th 
result of the happy dispatch which has been administereq te 
Some disappointment i 
expressed that at the quarterly meetings the unmarked fe 
makers made no change in quotations, this being contrary te 
the general anticipation, for an advance was expected. | is 
understood that at the statutory meeting of the Unmarked Bar 
Association a long discussion took place upon the increase jn the 
cost of production, consequent upon theadvance in pig iron and other 
raw material, and which, together with the new changes under the 
Compensation Act, would necessitate an advance in the price of 
iron In the near future. But it was eventually resolved that for 
the present the price of unmarked bars should remain at £4; 
delivered in the district. 

Some improvement is appearing in the black and galvanised 
sheet iron trade, but the improvement is not at present at all 
marked, Some firms assert that except with regard to prices the 
position of this industry is more gratifying now than has been the 
case for a twelvemonth, but there is considerable doubt about this 
The efforts to combine the sheet iron manufacturers are stil] pro. 
gressing, and prices certainly show a tendency towards recovery 
but it is only a tendency. Black sheets of 24 gauge were quoted 
to-day £6 5s. to £6 10s., and lattens 20s, extra, Galvanised sheets 
realised £9 12s, 6d, average f.o.b. Liverpool. 

Staffordshire all-mine pig realised to-day 57s. 6d. to 60s, for 
forge, and 60s, to 65s. for foundry ; part-mine, 43s. to 52s, 6d 
according to quality. Forge pig is now almost as scarce as foundry 
and consumers complain of the delays in deliveries. Smelter, 
have incurred heavy obligations at low prices, but they are now 
obtaining 2s, 6d. per ton to 3s. advance on the rates ruling three 
months ago, and they are trying to average prices by running 
old contracts with the new. Northamptonshire forge is 42s, 6d. 
to 43s, 6d.; and Derbyshire, 44s. to 45s, net at station. Denabhy 
and Stanton brands of Derbyshire forge pig rose to 47s, 6d, at 
stations, and could not be bought under 46s, 6d. net. For Nos, ] 
and 2 Derbyshire foundry pig makers asked 52s. 6d. to 55s., and 
for No, 3 about 50s, Several leading brands of Cumberland pig 
were entirely off the market. Business is also assisted by the 
reported improvement from Cleveland. : 

A good dea of steel continues to be imported from South Wales 
into this district, and the competition which has of late com 
menced in the sheet iron trade by Welsh makers with Midland 
producers does not get by any means less severe, though px ssibly 
the recovery which is setting in in the tin-plate trade may help 
matters by once again causing Welsh manufacturers to turn their 
attention into the old channels, Sheet bars were quoted to-day 
£6 2s, bd, to £6 5s, ; steel plates, £5 17s. 6d. to £6; steel angles 
£5 10s. to £5 14s.; and rl sn £6 5s. to £6 7s. 6d. 

An important step in connection with the Cannock Chase coal- 
tield is at present being carried out in the effort to continue the 
sinkings in connection with the proposed Cannock and Huntingdon 
colliery, situate at Huntingdon, in a locality which has not 
hitherto been opened up. Some years ago several thousands of 
pounds were spent in this undertaking, but eventually there was a 
great inrush of water, which stopped the further progress of the 
work, Through the instrumental ty principally, it is understood, 
of Lord Hatherton, the task of freeing the water-logged shaft has 
been undertaken, and the endeavour has up to the present been 
successful. Pumping operations have been carried out on an exten 
sive scale, and further sinking will be proceeded with «almost 











| immediately, 


At the | 











It is proposed to erect a large electric-power station in South 
Staffordshire, for the supply of motive-power to the various works. 
The scheme is regarded with a good deal of favour by the South 
Staffordshire iron and steel and general metallurgical industries. 
Indeed, the South Staffordshire Ironmasters’ Association have 
directly interested themselves in the matter. It is felt that 
thing of this sort might be achieved with satisfactory results tu 
local trade, 


sone 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester,-There is still no really appreciable returning 
animation in the iron market here so far as business is concerned 
There was about the usual average attendance on Tuesday's ‘Change 
meeting at Manchester, but it was only in exceptional cases wher 
any briskness of inquiry was reported. The tone, however, wa- 
decidedly stronger as regards prices, notwithstanding that 
merchants continue here and there to undersell and that i-olated 
very low-cut transactions are reported in the market. For im- 
mediate delivery prices do not show any real improvement, and 
the chief hardening tendency is on forward contracts, which 


buyers in some quarters are evidently anxious to place. For 
present delivery both makers and merchants are willing to 
accept orders at considerably lower prices than they are 


quoting for forward contracts, the general impression being 
that there will not be a recovery from the full effects of 
the engineers’ strike, now drawing to a close, for probably 
some months to come, when possibly there may be a considerabiy 
increased weight of buying. For local and district brands of pig 
iron makers’ quotations are unchanged at 45s, 6d. for forge to 
48s, 6d. for foundry, less 24 ; 43s. for forge to 45s, 6d. for foundry 
Lincolnshire ; and 47s, 6d. and 48s. 6d. up to 50s. foundry Derby- 
shire, net cash delivered Manchester. Here and there a fair weight 
of inquiry is reported, and a significant indication of the position 
is that some merchants are buyers at makers’ prices, which they 
have recently been underselling. Outside brands offering here 
show a continued steady upward tendency. ‘here has been 4 
further advance in Middlesbrough, makers quoting not less than 
49s, 10d. to 50s, 1d. net cash for named brands, with open brands 
offered by merchants at about 6d. under these figures, delivered 
by rail Manchester. Scotch iron is also steadily stiffening, Glen- 
garnock being now generally quoted 47s. 6d., and Eglinton 47s. 9d. 
delivered Mersey ports, with 2s. 3d. above these figures delivered 
Manchester Docks. A fair business has been done in American pig 
iron at low prices, 45s, 6d. to 46s. net being taken for ordinary 
foundry brands delivered Manchester Docks. 

Finished iron makers report inquiries improving, but they are 
chiefly for forward delivery. Prices are rather variable, Lan 
cashire makers quoting £5-12s. 6d. for bars as the minimum for 
prompt specification, but £5 10s. is reported in the market, whilst 
£5 15s. is asked on forward contracts. The same remark applies 
to Staffordshire bars, for which £5 15s. has been taken, although 
makers generally are not quoting under £5 17s. 6d. to £6, delivered 
Manchester district. Sheets remain at £6 15s. to £7, and hoops 
although in slow request, are unchanged at association list rates 0 
£6 10s. for random, to £6 15s. for special cut lengths, delivered 
Manchester district, and 2s. 6d. less for shipment. 

In the steel trade ordinary foundry hematites remain at about 
56s. 9d., less 24, delivered here, but manufactured material varies 
considerably. Steel bars have been bought as low as £5 lds., with 
£6 to ‘£6 2s, 6d. as the general quotation. Common plates are 
about £5 15s., and ‘the quotations for boiler plates are £6 3s. 2d. 
to £6 ds.; delivered in the Manchester district. 

There have been increasing indications during the past week 
of the rapidly approaching end of the engineering trade dispute. 
Simultaneously with the decision arrived at by the Amalgamated 
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were ae settlements as they could with the federated employers | 


effect such us districts. In this district the representatives of the 
in the sah ached the federated employers with proposals which, 
workmenaPPr from the executive, and represented the general 
had they S which the allied trade unions were prepared to effect a 
basis _ would have been accepted without hesitation by the 
ae erty and arrangements might have been forthwith come to 
ee eewin >the lock-out. I may state that these proposals, 
fener umed had indirectly the authority of the Amalga- 
whied ee ty of Engineers’ executive, were practically an accept- 
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rance by the Federation upon one or two points set 
pers in the explanatory notes which accompany these terms 
for posted at the various federated works. These 
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2 als were ¢ onsidered at a meeting of the Manchester branch 


Federation, and the employers were quite prepared to give 

v assurances required by the workmen’s representatives, but in 
ms dane’ with the Federation instructions, no separate settle- 
ea the dispute could be come to, and on this ground alone 
1's proposals had to be declined. The anticipation, 
however, is that the proposals which have been put forward by the 
i inchester branch of the Associated Society of _ Engineers will 
Be general endorsement not only by the executive of the above 
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upon which the dispute will very speedily be brought toa 
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ee sation in the energetic extension of the lock-out t 
Employers” Federation, and in Manchester and the surrounding 
districts quite a score of additional firms have posted notices 
during the past w eek, and the total number of engineering esta- 
plishments now embraced in the employers’ combination through- 
it the kingdom is very little short of 800. The most notable 
local accessions are the locomotive and general engineering con- 
cerns in the Hyde and Dukinfield districts, whilst important firms 
ike Messrs. Galloway Limited, and Messrs, Gresham and Craven, 
who have hitherto stood out from the combination, have now at 
the last moment joined in the movement, together with a number 
f other smaller, but still tolerably important engineering firms 
throughout Manchester and Salford. 

Atthe meeting of the Manchester Association of Engineers on 
Saturday, the forty-second annual report of the Council was 
prought forward for adoption, This report, which was read by 
the secretary—Mr. Frank Hazelton—stated that to the member- 
ship roll had been added six honorary annual and twelve ordinary 
members ; i after taking into account the loss by death, resigna- 
tion, and erasure, the total number of names of all classes on the 
rollamounted to 386, as against 381] the previous year, viz., twenty- 
life members, 129 honorary annual, and 231 ordinary 
financial statement showed a balance to the credit 
of the Association, after paying all accounts due up to December 
3)st, of £4025, as against £3849 at the close of the preceding year, 
representing a surplus of £176 on the year’s working. During the 
year the payment to the superannuated members had been at the 
rate of 10s, per week, according to rule, as against 8s. 6d. the 
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members. | 














previous year, 
the same as at the commencement of the year, viz., five. The 
report and balance-sheet were unanimously adopted, and the 
president afterwards delivered his inaugural address, an abstract 
of which appears in another column. 

Mr. D. H. F. Matthews, one of her Majesty's Inspectors of Mines, 
brought before the members of the Manchester al 
Society, at their Wigan meeting on Friday last, an improved 
sppliance for drawing timber in mines. This machine, which went 
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but also by the allied trade unions, and that they will form | 


je unions are concerned, is collapsing, there has been no | 
by the | 





The number of recipients of the above fund was | 


| making 9s, 6d. to 10s. per ton ; 


| per ton, 


| while 


inder the of the ‘‘ Silvester Pulling Jack,” was, he said, the 
best and sa apparatus he was acquainted with for withdrawing 
props in m The machine consisted of a steel bar 3ft. long, | 
ljin, deep, and Zin. thick, having specially shaped notches about 
lin, apart, and 7yin. deep, along one edge. A short chain was 


attached to the bar, for fastening it to a firm prop. 
the bar formed the fulernm for a 3ft. lever, which was made with 
i forked end, through which passed two jin. bolts, placed rather 
more than lin. apart. The bolt which turned in the notches 





allowed the lever to describe an arc sufficient to bring the 
sliding block te the next notch, The other bolt connected 
the lever by means of a link to a block which slided along 


the notched bar. This block served two important purposes. 
Firstly, it was fitted with a catch bolt which fell at right angles into 
the notches of the bar, holding the block while the lever reached 
forward into the next notch ; and secondly, the rear part of the 
block being formed into a jaw-shaped recess, it allowed any link of 
thechain used for attaching it to the prop to be withdrawn, con- 
nected, and securely held, largely preventing the loss of distance 
along the notched bar when taking hold of a fresh portion of the 
chain. 
jack, although only a 3ft. lever was used, whereas the old gablock 
had only a leverage of about three to one. The machine might 
appear at the first glance to. be slow in action, but when they con- 
sidered that probably one-third or more of the distance advanced 
by the old gablock was lost again through the springing 
back of the prop in consequence of having to take hold of a fresh 
length of chain after each movement, the improved machine would 
be seen to have really the advantage as regards speed as well as 
power. The appliance was attached toa firm prop which might be 
several feet away from the prop in the waste that was required to 
be withdrawn, He had seen the machine fixed nine yards away 
from the props to be withdrawn, and two men were able to get out 
seven 7ft. props in the one fixing of the machine in thirty-five 
minutes. The machine readily repaid its cost in the increased 
amount of timber it enabled to be re-used, besides securing greater 
safety for the men employed on the work. The weight of the 
machine was only 28 Ib., and it could easily be carried by one 
person, 

In conclusion, Mr. Matthews expressed the opinion that if a 
special rule were adopted at collieries that no timber should be 
withdrawn from the wastes or groves, or working faces or road- 
Ways, except by authorised prop drawers, and then only by means 
of a gablock and chain, or by patent “ pulling Jacks,” accidents 
cecurring from prop-drawing in mines would be considerably re- 
duced. He was glad to be able to say that one local colliery had 
recently adopted rules to that effect, and had sixteen Silvester 
machines in use, and did not allow timber to be knocked out on 
any account by their prop-drawers, 

In the coal trade there is still no improvement to report, and 
some of the collieries are scarcely able to keep on full time. This 
is, of course, largely due to the exceptional mildness of the season, 
Which is restricting requirements for domestic consumption ; and 
even w here pits are able to keep on their average output, the pro- 
duction is ample to meet present requirements, with the result 
that stocks are practically untouched, and this represents a some- 


The notches of | 


j ton. Coke is again more lively. 


| better. 


| coal 


THE ENGINEER 
Barrow.—There is a much better demand for hematite pig iron 


prospect of an early return of the engineers to work. But al- 
though the engineers have been idle for six months trade has been 
very well maintained throughout, and the consumption of hema- 
tites has shown expansion as well on home as on foreign and 
colonial account. The business doing in Bessemer qualities is on 
a large scale, and all the iron produced by the 41 furnaces in blast 
is going into consumption, In the corresponding week of last year 
36 furnaces were in blast. 
been decreased by 2777 tons, leaving stocks still in hand at 
187,390 tons, or an increase since the beginning of the year of 
2940 tons. Prices are very firm. Makers are quoting 48s. 6d. to 
50s. 6d. net f.o.b., the old rate, but in most cases it would be 
difficult to negotiate much business at these rates, as smelters are 








very fully sold forward, and even warrant iron is at 48s. 95d. net | 


cash sellers, 48s, 8d. buyers, and prospects of better prices are 
afforded, 

There is a very brisk tone in the iron ore trade, and raisers are not 
only very busy, but find it difficult to meet delivery engagements. 
Old prices are ruling at 10s, 6d. to 11s. per ton for good average 
sorts, and best descriptions find a market at 13s. to 14s. a ton. 
Spanish ores are firmer at 14s. 6d. to 15s. net, at West Coast 
ports, 


In the steel trade a very brisk business is being done industrially, | 


and the orders in hand are likely to be supplemented by others at 
an early date. There are, indeed, prospects of great activity in 
the heavy rail and the ship material trades, and the minor 
branches of the steel trade have also a very hopeful outlook. 

Business in shipbuilding circles is quiet, but the settlement of 
the engineers’ dispute will soon impart new life and vigour to it. 

Coal is quiet, and coke firm and steady. 

The shipping trade is opening well at West Coast ports this year. 
Last week 10,543 tons of pig iron and 14,712 tons of steel were ex- 
ported, as compared with 5404 tons of pig iron and 6653 tons of 
steel in the corresponding period of last year, showing an increase 
of 5139 tons of pig iron and 8059 tons of steel. The total for the 


year is 24,653 tons of pig iron and 34,909 tons of steel, as com- | 
| pared with 14,196 tons of pig iron and 18,720 tons of steel in the | 
| corresponding period of last year, showing an increase of 10,457 tons 


of pig iron and 16,189 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
THERE has been no perceptible change in the South Yorkshire 
trade last week. Now and then a touch of frost 
accentuates the demand for house fuel, but as the weather 
continues very variable, 
stimulus afforded is not sustained. 


since 


has been fully met, and there is now rather a lull, particularly 
in fuel for domestic purposes. On the whole, however, the pits 
are working very well, more especially the larger undertakings, 
which are giving their miners five or six days a week, and the 
weight brought to bank is pretty fairly taken by the market. 
Commoner qualities are rather more difficult of disposal. A fairly 
average tonnage has been sent to the capital, both by the Midland 
ind Great Northern routes. Although business there has not been 
quite so active, values remain as last quoted, best Silkstones 
ordinary, from 7s. 6s. 
3arnsley house, from §s. 6d. to 9s. 3d. per ton; seconds, from 7s. 


the export trade in steam coal is supposed to touch bottom, the 
Humber ports are still receiving more than an average weight, 
the inland trade continues steady. 





of the iron trade is such that, with an active resumption of business 
in engineering establishments and other places dependent upon 
the engineering crafts, the steam coal trade would at once be in a 
very healthy position, and it is not improbable that values would 
go higher. To-day Barnsley hards are making 7s. 3d. to 7s. 9d. 
per ton, seconds from 6s, 6d. per ton. The foggy days are causing 
gas coal to be in excellent request, while engine fuel of all sorts 
tinds a ready market. This remark applies to small, fuel which is 
supplied in excess of the demand, though not to such an extent as 
to affect prices. Nuts are fetching from 6s. to 7s. per ton ; screened 
slack from 4s. 6d. to 5s. 6d. per ton; pit slack from 2s. 6d. per 
For immediate delivery quota- 
tions are rather lower, but for forward delivery the rates are 
Ordinary coke makes from $s. 6d. to Ys. 6d. per ton; 


| washed coke, 11s. to 12s, per ton. 


A leverage of thirty to one was obtained by the pulling | 


| and increased employment. 


what serious outlook for the ensuing summer, as collieries may have | 
to restrict their working more than usual, as they will not be able 
to put any very largely increased quantities down on the ground. | 


Prices, however, except for special clearance lots, remain at recent 
list rates, Steam and forge coals are in moderate request, with 
ordinary descriptions averaging about 6s, 6d. per ton at the pit 
mouth, Engine classes of fuel maintain late prices, the better 
sorts averaging 4s. 6d. to 5s., medium 3s. 9d. to 4s. 3d., and 
common sorts 3s. to 3s 
Yorkshire and Derby: 
at under Lancashire prices, 

_For shipment there is a fair inquiry, but here also prices are 
difficult to maintain on account of competition from other districts, 
but steam coal still averages about 8s, to 8s, 3d. per ton, delivered 
at the ports on the Mersey. 





. 6d. at the pit mouth, but in some districts | 
ire slack is coming into active competition | 


| more active than at any time since October last. 


In iron and steel the firm tendency noted during the closing 
months of last year is still maintained. Works are being well em- 
ployed, and manufacturers anticipate that very soon there will be 
a heavy demand for both iron and steel, with a hardening of 
prices. This idea is encouraged by the fact that not only are 
most of the houses well booked forward, but the majority of the 
orders are neither for stocking nor for speculative purposes, but on 
account of definite contracts in hand. It is pretty certain that 
with the close of the engineering strike both the iron and the 
steel trades will take a very animated tone, with firmer quotations 
A similar remark applies to rolling 
mills, tilts, and forges, which are now running full time. 

The remarkable activity which has been shown now for many 
months in all kinds of heavy and light tools is still continued, and 
promises to become even greater. The home trade has not been 
so satisfactory, owing, of course, to the slackness in the ship- 
building yards and other engineering centres, but the business 
with foreign markets has been almost beyond precedent. For the 
East and the Far East, particularly for India, China, and Japan, 
several of our larger firms have sufficient work in hand to keep 
them busy over the summer. The orders for China, particularly 
in hammers, picks, shovels, and similar tools, have been exceed- 
ingly satisfactory during the last six weeks. Trade with South 
Africa, however, is not so gratifying, the orders for machinery, 
tools, and steel, which were suspended at the time of the strike, 
have not been followed by any re-ordering ; in fact, the paralysis 
of business then caused still prevails to a large extent. As many 
of the mines have not been re-opened, tools and material have, of 
course, not been needed, 3usiness men at present are looking 
more to Rhodesia, where the prospects of trade are believed 
to be good, although as yet the animation which it was 
expected would have followed on the opening of the railway 
is not perceptible. Unsatisfactory reports reach this district 
from the West Indies, and it is evident that business there is 
anything but good. Generally in the file trade, as well as in 
saws and the wide range of all sorts of edge tools, there is nothing 
to complain about, and with a good foreign business and increased 
continental demand—the latter so good, indeed, that several firms 
have their resources strained to meet it—there needs only the 
revival in the home trade to bring about a year of prosperity such 
as the Sheffield district has rarely seen. 

A meeting of the engineers on strike was held at Sheffield on 
Wednesday, 19th inst., when a resolution was passed deploring the 
abandonment of the demand for forty-eight hours a week, and 
deciding to remain firm for the objects aimed at by the men in 
Sheffield and throughout the country. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 





WITH the changed aspect of affairs in the engineering industry, 
business generally has this week shown more improvement, prices 
have had a more decided tendency upwards, and demand has been 
Good trade for 


This week stocks of warrant iron have | 


several days being mild as spring, the | 
At present the demand for | 
| house and other coal, which had accumulated during the holidays, | 


per ton ;| 
Although we have now reached a time of the year when | 
The stoppage of works | 


caused by the protracted trouble in engineering circles has not | 
had such adverse influence as people imagine, while the condition | 





| at any rate the first half of the year is believed to be assured, and 


ithdraw the forty-eight hours’ demand, instructions this week, and the market seems to have gained strength on the | those who will need iron and steel are making haste to buy it, for 
various branches throughout the organisation to | 


they cannot hope to buy on more favourable terms by waiting, 
seeing that in addition to the resumption of work at the engi- 
neering works and shipyards the quiet time of the year will also 
soon be over for ironmasters, and demand is expected to be very 
brisk for iron for spring delivery, indeed, the inquiry now from the 
Continent is much better than is usual in January. So encourag- 
ing are the views regarding the future that consumers are wanting 
to buy for delivery not only over the spring months, but also into 
the second half of the year, and there are consumers who would 
pay a premium on the present prices for delivery quite up to the 
end of the year, but makers do not see their way to commit them- 
selves so far forward in the face of a rising market. What is satis- 
factory in connection with pig iron is that the improvement is 
a perfectly legitimate one ; it is caused by actual consumers buying, 
and speculators have had no hand in bringing it about, so that 
there is all the more reason for the opinion that it will be main- 
tained. Continental consumers and merchants have already bought 
considerable quantities of Cleveland iron for spring delivery, but 
have had to pay more for it than the figures which ruled during 
the first half of January, or indeed more than has been given since 
November. 

Prospects are certainly favourable to producers of pig iron, who, 
though shipments are not above a January average, are not believed 
| to be putting much iron into stock ; at least, nothing more than 
they can conveniently hold, for very little is going into the public 
warrant stores. Thus on Wednesday night Messrs, Connal and Co. 
| held 80,413 tons of Cleveland pig iron, 2711 tons increase this 

month, while of hematite pig iron they held 49,759 tons, 812 tons 
decrease this month. It is believed that in the spring there will 
be as much difficulty in getting prompt iron as there was in the 
past autumn. The shipments of pig iron from the Cleveland 
district this month to last night reached 39,753 tons, as compared 
| with 52,162 tons last month, and 50,234 tons in January, 1897. 

The prices of Cleveland pig iron have been advanced 3d. per ton 
this week, and those of hematite pig iron 6d. For prompt f.o.b. 
deliveries of No. 3 Cleveland G.M.B. pigs, 41s. has been the lowest 
price, and the leading firms are quoting more than that. For 
February-March, 41s. 3d. has been readily paid, and for the second 
quarter of the year, 41s. 6d. No. 4 foundry, which is scarce, is 
raised to 40s. 6d.; grey forge to 39s. 6d.; and mottled and white 
to 39s, 3d., all early delivery. The position of the hematite iron 
makers has at last improved, for their prices have risen, while 
those of ore have declined, and there is thus a better chance of 
| making ends meet. The price of mixed numbers is 50s., while 
| Rubio ore is at 14s, 9d., delivered Tees or Tyne. The blast fur- 
| nacemen employed by the Normanby Ironworks Company, Limited, © 
| Middlesbrough, have joined the Blast Furnacemen’s Association, 
and a scheme for the adoption of the three-shift system at these 
works is now being prepared. 

Messrs. C. E. Muller and Co., of Middlesbrough, in their thirty- 
fifth annual report, give some important statistics relative to ore 
imports. The shipments of Gellivara iron ore last year were 
815,797 tons, against 614,262 tons in 1896, and 385,752 tons in 1895, 
| last year’s output being 604,966 tons. The exports of ore from the 
Bilbao district last year were 4,959,803 tons, against 5,047,000 
tons in 1896, and 4,483,000 tons in 1895. The imports of foreign 
iron and manganiferous ores into North-East Coast ports last year 
were 2,330,525 tons, against 2,239,005 tons in 1896, and details are 
given as to the ports from whence the ores are sent and where 
they are discharged. Last year at the Tees ports 39,886 tons of 
manganese ore were received, against 33,350 tons in 1896, and 
28,315 tons in 1895 ; while of purple and burnt ore the quantity 
received was 92,031 tons, against 100,675 tons in 189, 

The finished iron and steel manufacturers on the whole continue 
to do well, and report improved prospects. They cannot fail to 
profit considerably by the termination of the struggle with the 
engineers, and as they are at present generally well supplied with 
orders they are more than able to maintain their prices. The 
| Newport Rolling Mills of Messrs. John Hill and Co., at Middles- 
| brough, are standing for a few days in order that certain altera- 

tions may be made. The price of common iron bars is £5 5s.; 

best bars, £5 15s.; steel ship plates, £5 7s. 6d.; steel ship angles, 

25 5s.; iron ship plates, £5 5s.; iron ship angles, £5; iron sheets 
(singles), £6 7s. 6d.; steel sheets (singles), £6 17s. 6d.; heavy steel 
rails, £4 10s., all less 24 per cent. at works, except rails, which 
are net. 

Shipbuilders are well supplied with orders ; but it will be some 
time after the termination of the engineers’ difficulty before work 
at the closed yards, or full employment at those on short time, can 
| be resumed, Among late orders which have been given out in 
| this district is one to Messrs. Priestman and Co., of Sunderland, 
| fora patent self-trimming steamer of about 4000 tons deadweight, for 

Messrs. Reed, McNair and Co., of Glasgow. Two steamers, each 
| of 8500 tons, deadweight capacity, for the New Zealand frozen 
meat trade, are to be built by firms on the North-East Coast. 
Messrs. Swan and Hunter, at Wallsend, have commenced 
the construction of the largest pontoon in the world. It is 
for Stettin. It was intended that the order should be executed 
by a German firm, but they could not undertake to deliver it in 
the stipulated time. The dock is to be 550ft. in length, 110ft. 
broad, and 42ft. deep, and will take a vessel of 16,000 tons dis- 
placement. It is thus considerably larger than the Havana 
floating dock, constructed last year by the same firm. The Walls- 
end Slipway and Engineering Company will supply the pumping 
machinery. 

The engineers in this district do not in a considerable number of 
cases appear to have had enough of the stoppage, for at several 
places the men have met and passed resolutions that they will not 
resume operations until some definite arrangement is come to with 
respect to the management proposals which their Executive agreed 
to, but which the men afterwards rejected. They also want the 
masters to guarantee that the men who have been idle shall be 
reinstated in their old positions, which is hardly likely, as the 
employers cannot with justice remove the non-union men who have 
stood by them throughout the dispute. 

The members of the North-East Coast Institution of Engineers 
and Shipbuilders met at West Hartlepool on Saturday, and visited 
the large engineering establishment of Sir Thomas Richardson and 
Co., inspecting particularly the electrical installation there. This 
firm were among the first to adopt electrical driving, and speak 
highly of the advantage derived. It is on the ‘‘ multiphase” 
system. Mr. Archibald McGlashan read a paper on ‘* Water 
Ballasting of Steamers.” The author held that since the general 
adoption of steel the weight of the hulls had decreased, the fuller 
bottom and bilge now adopted reduced the draught of water in 
light steamers. Weight of machinery did not increase proportion- 
ately to deadweight capacity, and comparatively less bunker coal 
was required. It was questionable whether the new conditions 
were met by the provision for water ballasting. He therefore 
| proposed that in addition to the water ballast in the double 
| bottom and fore and after peaks, &c., there should be side tanks. 
This would allow of the fuller immersion of the propeller and in- 
crease the safety of the ship, while not reducing the deadweight 
capacity. A steamer of 6000 tons deadweight capacity with such 
side tanks is now being built by Messrs. W. Gray and Co., of West 
Hartlepool, 

The coal trade continues to improve, and now it may be said 
that it is several years since it was so active on the whole ; in fact, 
in some branches it is with difficulty that the requirements of con- 
sumers are satisfied. Not often at this time of the year is the 
steam coal trade so brisk, and best Northumberland is realising 
8s. 6d. per ton f.o.b.; more is naturally expected when the 
northern navigation season opens. Best gas coals are firm at 8s. 
| per ton f.o.b, The house coal trade, on account of the mild 
weather, is quiet, and this may to some extent be said of bunker 
coals, The Consett Iron Co, is at Dunston-on-Tyne erecting a 
wharf and coal station. It proposes, instead of having its im- 
ported iron ore discharged at Tyne Dock, to have it unloaded at 
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Dunston. It is-expected that it will be shipping the coal that it 
raises in excess of its own requirements. The average price of 
blast furnace coke delivered at the furnaces in the Middlesbrough 
district is 13s. 6d. per ton. The North Ditchburn Coal Company 
has removed its offices from Witton to Darlington. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE ‘‘ boom” in the steam coal trade continued throughout the 
whole of last week, and there are no signs of abating. The diffi- 
culty experienced by shippers last week was in getting a sufficient 
quantity of coal, but now colliers are working steadily, and an 
improvement of the output is certain. The exports of coal last 
week from Cardiff barely came up to 300,000 tons. Had there 
been better working at collieries this could have been largely 
increased. Newport, Mon., showed an active condition by 
despatching 70,340 tons foreign, and 19,230 tons coastwise. Swan- 
sea, too, surpassed the ordinary average by an export of 44,760 
tons. The chief shipments were to France, Sweden, Germany, 
Italy, and the United States. Some of the Cardiff shipments 
deserve record : Shanghai, 4700 tons; Rio, 4500 tons, 3400 tons, 
and 3000 tons ; Colombo, 3500 tons ; and others to Buenos Ayres, 
3600 tons ; River Plate, 3000 tons ; Port Said, 4150 tons. ; 

At one time last week for prompt shipment high prices were 
asked, and in some instances obtained for best steam at Cardiff. 
This was regarded as exceptional, and likely to be modified as the 
supply increased, Mid-week on Change the market for prompt 
shipment was a shade easier. The following were the closing 
prices :—Best steam coal, 1ls, 9d.; seconds, best, 10s. 9d. to lls.; 
ordinary, 10s. to 10s, 6d.; best dries, 10s. 6d.; seconds, 9s. 9d. to 
10s.; best smalls, 6s. 3d. to 6s. 6d.; seconds, 5s. 9d. to 6s. 6d.; 
inferior sorts, 5s, to 5s. 3d.; Best Monmouthshire semi-bituminous, 
10s. 3d. to 10s. 6d.; seconds, 9s. 9d. to 10s. 

It will be noticed that for all kinds prices are distinctly higher. 
For small coal there is a good demand, and the Monmouthshire 
coals are in strong request. In house coa] the bookings are getting 
heavy, and quotations for No, 2 Rhondda, and other coals that are 
usually chosen for bunkers, have advanced in a marked manner. 

Lowest quotations, mid-week, Cardiff, were as follows :—Best, 
lls. to 11s. 6d.; seconds, 10s, 3d. to 10s, 6d.; No. 3 Rhondda, 
10s, 9d.; brush, 9s. 6d.; small, 8s. 3d. to 8s. 6d.; No. 2 Rhondda, 
9s. 6d. to 10s,; through, 7s. 9d. to 8s.; small, 5s. 3d. to 5s. 6d. 
Swansea prices :—Anthracite, lls. to 11s. 6d.; seconds, 10s.; ordi- 
nary, 9s. to 9s. 6d.; rubbly culm, 4s. 9d. to 5s 
lls. 6d.; seconds, 9s. to 9s. 6d.; bunkers, according to quality, 
7s. 6d. to 8s.; small, 4s, 9d. to 5s. 6d. House coals: No. 3 
Rhondda, 10s. 6d. to lls. 6d.; through, 8s. 6d. to 9s. 6d.; small, 
7s. 9d. to 8s.; No. 2 Rhondda, 8s. to 8s, 6d.; through, 9s. to 
9s, 9d.; small, 5s. to 5s. 9d. Patent fuel, 9s. to 10s, 

A very good demand has set in for patent fuel, both at Swansea 
and Cardiff. Last week Swansea despatched 11,900 tons, and 
during this week shipments have been large, one cargo of 2000 
tons going to Marseilles. Cardiff prices 10s. to 10s. 9d. 

On ‘Change, Cardiff, this week it was considered that the ending 












of the engineers’ strike would have a good effect on the coke | 


trade, for which there has been throughout a brisk demand. 
Prices are fully expected to go up. Last Cardiff quotations are: 
furnace, 15s. to 17s.; foundry 17s, to 20s. Special foundry, 
6d. to 24s. Pitwood has been arriving in Cardiff freely of 
late, with the result that prices have not advanced, good wood being 
now obtainable at 15s. per ton ex ship. Iron ore, Cardiff, is ruling 
easier: Rubio, 14s. 3d. to 14s. 9d.; Tafna, 13s. 3d. to 13s. 6d. 

The longest train of Rhymney Railway trucks yet seen came in 
last week to Cyfarthfa with ore from Bilbao. But Cyfarthfa was 
not exceptional. Blaenavon, Ebbw Vale, and Dowlais have been 
of late in receipt of numerous consignments: Blaenavon, 1850 
tons; Ebbw Vale, 3800 tons, Supplies are also being received from 
Duddar, Santander, &c. 

Last week I noted the arrival of a cargo of pig iron to Newport, 
Mon., from Bilbao, This week a cargo was received at Briton 
Ferry. Consignments of pig from Darlington and Middlesbrough 
are on the increase. The total import of pig iron at Swansea last 
week from the North was 2228 tons; iron ore, 2350 tons ; scrap 
steel, 1777 tons; implying good business. Exports of rails to the 
Colonies last week were limited to 1030 tons from Newport, Mon., 
to the Cape, in an appropriately named steamer, the Africander. 
Newport also despatched a cargo of rails to Somersetshire, 
Cyfarthfa_a fine section to Maidenhead and Plymouth. The 
Dowlais Mills have been busy on light and heavy rails, and the 
output of fish-plates, merchant bars, and tin bars has been con- 
siderable. 

Nothing further has been stated respecting the rumoured forma- 
tion of a company to acquire New Dowlais and the colliery at 
Abercynon. It is not regarded as improbable, but as Mr. Edward P. 
Martin, the general manager, is still in America, his return must 
be awaited. The Welsh iron works are generally in a sound brisk 
condition, and increased demand in finished iron and steel may be 
anticipated now that one of the most injudicious strikes on record 
has been brought to a close. Welsh colliers, whose recollections of 
long strikes and suffering, followed by the acceptance of old con- 
ditions, is a lengthy one, smile grimly as they discuss the ending. 
It tallies with their own experience so closely. ' 

The hope is now earnestly expressed for an entente cordiale; bye- 
gones to be byegones, and every one work with a will to undo the 
mischief done. 

The history of tin-plate manufacture, from 1829 to the present, 
has been marked by a succession of inventions. In 1829 cast iron 
annealing pots were brought into use ; in 1849 black pickling by 
vitriol, instead of scaling; in 1866, patent rolling of tin-plates ; in 
1874, pickling machines instead of hand labour; in 1875, the 
introduction of Siemens’ soft steel instead of charcoal iron; in 
1880, the adaptation of Bessemer steel—I may here state that Sir 
Henry Bessemer claims priority ; in 1883, the introduction of basic 
steel blooms, and now another crucial change is coming into opera- 
tion, 
of a section of tin-house men is threatened, by the introduction of 
patents which are intended to do away with the washmen, and 
will displace a large amount of labour. This, too, will affect 
the ‘‘risers,” who work up to be washmen; but with the 
disuse of the latter, their future is a dark one. Unques- 
tionably labour troubles prompt the inventive faculties. Mechanical 
constructions are docile, and ‘‘ don’t strike.” 

I found at Llanelly that generally the future of tin-house men is 
a bad one. At the South Wales tin-house of Messrs. Morewood 
operations are almost entirely confined to black plate and the new 
galvanising department. 
number of men and the retention of others at half-time. 

At the Llanelly Chamber of Commerce this week Mr. Gwilym 


92 
23s. 





Evans, the president, reported satisfactory results from the Birming- | 


ham meeting, at the interview with the Government Commissioner, 
in the movement for opening out fresh markets. The re-start of 
the Morfa has given general satisfaction, and has a_ hopeful 
augury. 

In connection with tin-plate, I am glad to be enabled to place on 
record the extraordinary shipment from Swansea last week of 


107,827 boxes, and as only 48,717 boxes came from works, this has | 


brought stocks down to 101,874 boxes, The consignments were to 
no less than eight ports in Europe, Asia, and America. As remarked 
on ’Change, this export to varied destinations should tend to give 
tone to the market. 

On ’Change, Swansea, this week, it was reported that a further 
slight advance had taken place in pig iron, and that with every 
prospect of the engineering trouble ended, a higher value might be 


looked for in iron, which had been retarded solely owing to the 


strike. 
_Latest quotations are as follows :—Glasgow pig iron warrants, 
45s, 10d.; Middlesbrough No, 3, 40s, 1ld,; hematite, 48s, 





steam coal, 10s. to | 


At the Old Castle Works, Llanelly, I hear, the continuance | 


The result has been the discharge of a | 


$d.3 | 39 million pud, 


Welsh bars, £5 7s. 6d. upwards ; sheet iron and steel, £6 7s. 6d. 
to £6 10s.; steel rails, £4 10s. to £4 12s, 6d.; light, £5 10s, to 
£5 12s, 6d. Bessemer steel, tin-plate bars, £4 1s. 6d. Siemens 
same. Tin-plates, Bessemer steel coke, 9s. 9d. to 10s.; Siemens, 
10s. to 10s, 6d.; ternes, per double box, 28 by 20 C, 17s. 6d., 
18s, 6d. to 21s.; best charcoal, 10s. 6d. to 12s, 6d. Block tin, 
£63 to £63 13s. 9d. 

A good demand for tin bar exists, particularly in the Swansea 
Valley. At several of the mills last week stoppages were common, 
on account of a deficiency of bars to hand, Inability to obtain 
bars was the cause of three of the five mills of the Foxhole works 
| being at a standstill during the first two days of the week. A 
| great improvement has been brought about at these works by the 
| erection of a large shears, which enables them at one fall of the 

huge knife to cut sheets 90in, to 100in. in length. 
The output of steel in the valley was not quite up to the average, 
a couple of furnaces being out. Prospects at Briton Ferry continue 
| hopeful ; eighteen mills are in full operation, Landore Tin-plate 
Works, I regret to state, are still idle. Foundries of Landore and 
Morriston are bris 

Energetic work is being done to carry on the Glamorgan traffic by 
brake service at Porthkerry Viaduct, which is to be effectually 
repaired and strengthened. 

A large sewerage scheme is projected for the Rhymney and the 
Aber Valley, which, with a great and almost virgin coalfield, pro- 
mises to be a new Rhondda. At the Caerphilly Urban District 
Council on Tuesday, Mr. Harpur submitted a scheme for sewering 
the valley and converting Gwaen-y-Barra into a sewage farm. 
The scheme having been adopted, the Clerk was instructed to 
apply to the Public Works Loan Board for the loan of £36,000. 
The sewerage of Llanishen, an outlying district of Cardiff, has just 
been completed. The time occupied was twelve months, Messrs, 
Batchelor and Snowdon were the engineers and contractors, and 
Mr. Fraser, A.M.I.C.E., Llandaff, engineer. 

















NOTES FROM GERMANY. 
(From our own Correspondent.) 

In Rheinland-Westphalia, and in Silesia a regular business is 
done in pig iron, and in bars and structural iron as well as _in rails 
orders are reported to come in rather more freely than before the 
holidays. Plates, but more especially sheets, remain neglected, 
and of wire much the same can be told. At the monthly meeting 
of the Blast #urnace Syndicate a restriction of 25 per cent. in out- 
put was agreed upon in order to prevent an increase in stocks, It 
was stated, at the same meeting, that an inclination to purchase 
| more freely had been noticed lately, Current list quotations in 
} Rheinland-Westphalia are :—German foundry pig No. 1, M. 66 to 
| 67 ; No. 3, M. 59 to 60; white forge pig, M. 58 to 59; basic, M. 59 
| to 61; German Bessemer; M. 60 to 63; spiegeleisen, M. 65 to 
| 67°50; bars, M. 132 to 135; best sorts, M. 153; girders, M. 121 to 
128 ; sheets, M. 145 to 165; the same in basic, M. 135 to 150; 
| boiler plates, M. 175 to 185; the same in basic, M. 140 to 160; 
| Siemens Martin plates, M. 142 to 158; Bessemer rails, M. 116 ; 
| light section rails, M. 110 to 115; all per ton free at works, 
Shipments of coal and coke from the Ruhr district were for 
December of last year 3,700,890 t., against 3,260,430 t. for the 
| same month in 1896 ; in the Saar district shipments amounted to 

576,210 t., against 529,860 t.; in Silesia 1,414,740 t., against 

1,319,970 t.; and for the three districts together 5,691,840 t., 
| against 5,110,260 t. in the year before. Deliveries of coal from the 
| Ruhr district in December, 1897, were the highest hitherto attained, 
exceeding the figures for July, 3,635,800 t., which had been the 
highest till then by 64,630 t. Total output of coal in 1897 was for 
the Ruhr district 40,657,740 t., against 37,906,830 t.; for the Saar 
district 6,367,580 t., against 5,949,810t.; and for Silesia 14,600,510t., 
against 14,043,160 t.; in the three districts together last year’s 
output amounted to 61,634,830 t., against 57,899,800 t., or 6°6 
per cent. more than in 1896. 

Among the foreign orders which the German iron industry has 
been fortunate in obtaining, the following were the most im- 
portant for the year now past. An order for fish-plates for the 
Dutch Railways, that was granted to the steel works Haesch- 
Dortmund at 66°53 fi. p.t.; 800 wagons cast tubes for Roumania, 
given to the Donnermarks Hiitte in Silesia, at the basis price of 
M. 9p.t. In September the supply of plates for the Belgian State 
Railways was granted to the Hoerder Hiittenverein, at 166f. to 
181°50f. p.t. In October the Bochumer Cast Steel Company got a 
large order for locomotive tires for the Italian Mediterranean Railway, 
and the supply of all the iron bridges for the proposed railway line, 
Woosung-Shanghai, has, likewise, been granted to German con- 
struction shops. The Americans, on the other hand, have tried 
hard to find a market for their surplus pig iron in Germany ; they 
| offered to blow pig iron after the analysis dictated by their foreign 
| customers, and asked the German buyers to fix the prices, promis- 
ing to make satisfactory arrangements as regarded freights. 
| Alabama foundry pig was offered at M. 64°80 p.t., duty free, to 
| a foundry near Hanover ; later on M. 1 p.t. less was asked. Other 
| offers were, Alabama basic, M. 51 p.t., free Ruhrort ; American 
| charcoal pig iron, M. 63°75 p.t., free Duisburg Ruhrort. 

The scarcity of assistant workmen, which has not been so keenly 
felt for more than twenty years, and which is increasing, in spite 
of the comparatively high wages that are offered, may in some 
measure be accounted for by the fact that Krupp has within the 
last three years increased his working staff by 2000 men, the Dort- 
munder Union by 500 men, and the Hoerder Union by 600 men. 
At several other large ironworks, such as the Kénigs and Laura- 
Hiitte, Phoenix, Gute Hoffnungs Hiitte the number of workmen 
has likewise increased. 

An innovation of some importance has been introduced during 
the past year, viz., the granting of an export bounty. Three such 
have been granted last year, each on an order for 30,000 t. billets, 
a bounty of M. 10 p.t. having been allowed per ton. 
| Austro-Hungarian iron masters have still very little work on 
| hand, the dulness in the various departments having increased rather 
than otherwise. Towards the end of present month a revival in 
the building line is expected to take place. Hitherto a very poor 
trade only has been done in merchant bars and in structural iron ; 
plates are in a worse condition than before. The South Railway 
| Company has decided on the purchase of 100 passenger and 350 
freight cars, Official quotations have not changed lately. Import 
| in American pig iron to Austro-Hungary has remarkably increased 
during the past year, about 250,000 q. having been imported. 
Also in English and in German pig iron a rise in import can be 
noticed. 

On the Austro-Hungarian coal market the demand for engine 
classes of fuel is exceedingly active, and as offers are decreasing, a 
scarcity in supplies is very keenly felt. Especially Upyer Silesian 
coal is but with difficulty obtainable, and has been raised 0°60 to 
1°00 Pf. for house coal and 0°70 to 1°40 Pf. for engine coal. 

Just recently the Belgian iron business has been showing a ten- 
dency to quiet down. A good number of the Belgian blast-furnace 
works have united in order to be able to offer steady resistance to 
| the demands of the Coke Convention. Besides the proposed blow- 
| ing out of blast furnaces, the building of several coke ovens has 
| been resolved upon, and the coal required is to be imported from 
| England. Considerable dissatisfaction is caused by one condition 
in the agreement between the German and the Belgian Coke Con- 
| vention, according to which the Belgian Coke Convention is bound 
| to grant reductions in price to the pig iron producers of East 
France. 

Employment in the various branches of the French iron industry 
has been pretty regular, and prices are fairly well maintained for 
the present ; it is, however, somewhat doubtful whether this will 
continue, for just recently the news has been spread of a proposed 
reduction in the prices for bars, 

Since the establishment of the high protective duty, the South 
Russian iron production has, from J894 to 1896, risen from 1°8 on 
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At a conference held in Charkow by representatj 
mining and iron industry, it was resolved to bring a pe 
the Government, asking them to maintain the duty or 
iron imported into Russia. 

According to the Monitewr des Interets Matériels, the world’ 
production in pig iron is estimated to amount, for 1897 “ei 
10,000,000 t. for America, 8,650,000 t. for England, 6,250,949.” 
Germany,. 2,300,000 t. France, 1,250,000 t. Austria, 1,000,009 t 
Russia, 1,000,000 t. Belgium, 450,000 t. Sweden, 250,000 t, Re hy 
100,000 t. Canada, and 250,000 t. for other countries ; tonetae’ 
31,500,000 t. * 

During the year now past the hopes and expectations that wo 
entertained in the beginning of the year have only been partial 
realised. The German iron and steel trade has been, op th 
whole, satisfactory. Both import and export show a rise gaint 
previous years, the increase in import being specially strong ‘. 
scrap iron, bars, plates. Ruling prices in Rheinkind- Westphal, 
during the past year were as under :— - 


AVES Of tho 
tition before 
1 foreign big 


ally 


1897. 1896. 1895, 

Marks. Marks. Marks 
Foundry pig, No.1... 66 to 67 66 to 67 4. 63 to 6s 
Bars else sa ou Oe 128 to 131... 106 to 119 
Girders .. ee 121 t0 1238 1l4toll6 ..) Wto1MH 
Sheets +. 135 to 160 140 to 162), 128 to 145 


Steel rails ll6 to120. .. 115 tolls 108 to 116 
It may be added that these prices are inland quotations, 

The Austro-Hungarian iron trade has been but moderately ey. 
ployed during the past year. Pig iron was, on the whole, strongly 
inquired for and very firm in price, production being rather lower 
than consumption, In structural iron, as well as in rails, a fajp 
business has also been transacted, and the prices realised fo, 
these articles were rather better than those offered in othe; 
countries. The business in merchant iron, on the other han. 
was, it must be owned, decidedly dull, a bad harvest 
political troubles being the chief causes. Quotations for in| 
requirements have been in Austria-Hungary :— 









1897, 1806. 1805, 

Styrian pig iron— Florins, 

Free at works... .. 45to 47 .. 45 to 47 ee 46 to 47 

The same Ostrauer 42to 44... 42 to 44 oo & to 44 
Styrian bars— 

Free Vienna ., .. l12to122.. 115 ~~ to 120 105 = telp 
Bohemian bars— 

Free Vienna .. .. ll0to1l5 ., 110 to 112°50 .. 102°50 to 107-4 
Hungarian bars— 

Free Vienna .. .. ll0to1l5., 110 to 112°50 102°50 to 107° 
Girders— 

Free Vienna .. .. lll to 125... 111°50 to 125 . 106 to lo 


A large amount of business has been transacted on the | 
iron market last year, but the profit has been, on the whole, con 
paratively small, as extremely low rates had to be accept: 
many instances, Ruling quotations were :— 





Luxemburg— Franes, 

Foundry pig, No. 3 os to 61°50 b4to 66, 44 
Bars 

No. 2, forexport .. .. 131°20 to 132 ee 1984t0186 .. Il 
Girders 

For export és 00, 0 Aa oo we 8 e- 1323 to184 


The French iron industry has remained in a firm position through 
out the year 1897, and both iron and steel masters may, on the 
whole, be fairly content with the prices they have obtained, 
Merchant bars— Franes, free Paris. 
oe ee 160 to 165 165 to1l70 .. .. 135 toly 

Girders .. .. 170 to 175 170 to 175 145 to 14 

In 1896 imports in iron and steel, as well as in coal and various 
metals to Russia, are stated to have been in 1000 pud, as follows 

Foundry pig, 7514; bars, 8246; iron rails, 168; iron plat: 
to No. 25, 6632; the same over No. 25, 1411; steel bars 
steel rails, 540; steel plates up to No, 25, 473; the same ov 
No. 25, 34; copper, aluminium, 904; lead, 1887; zine, 416; cas 
ings, iron, and steel boilers, &c., 491; iron and steel manufactured 
goods, 758; tin ware, 138; iron and steel ware, 135; wire articles 
108; guns, 6; scythes and sickles, 306; tools, 365; pit coal 
120,825; railway carriages, 125; iron vessels, 70; machines and 
apparatuses, 7191; amongst them, dynamo-electric machines, 103; 
steam engines and motors of different descriptions, 436 ; petroleum 
and gas motors, 33; traction engines, 85; machines for the weay 
ing industry, 764; ditto for the manufacture of wood and stone 
370; lithographic machines, 39; sewing and knitting machines, 
188; apparatus for extinguishing fires, 4; other machines not 
specially designated, 2009; locomotives, 759; ploughs, 185; 
harrows, 7; corn mowing machines, 162; thrashing machines, |: 
fanning machines, 19; other sorts of agricultural machines, 313; 
traction engines with complete thrashing machines, 125, 
























NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

All shippers are fully 

House coal remains 

Steel and iron 


THE 


STEAM coal is still in good demand, 
employed ; stems long and prices advancing. 
same as last week. No change in tin-plates, 
works are well employed. 

Coal: Best steam, 10s. 3d. to 10s. 6s. ; seconds, 9s, 9d. ; house 
coal, best, 11s. ; dock screenings, 6s. 6d. ; colliery small, 6s. to 
6s. 3d.; smiths’ coal, 6s. 6d. Patent fuel 10s. Pig iron: Scotch 
warrants, 45s. 11d.; Hematite warrants, 48s. 10d., f.o.b. Cumber- 
land; Middlesbrough No, 3, 40s. 10d., prompt; Middlesbrough 
hematite, 49s. 9d. Iron ore: Rubio, 14s, 3d. to 14s, 6d. ; Tafna, 
13s, 3d. to 13s, 6d. Steel: Rails, heavy sections, £4 7s. 6d. to 
£4 10s.; light ditto, £5 7s. 6d. to £5 10s, f.o.b.; Bessemer steel 
tin-plate bars, £4 1s, 6d.; Siemens steel tin-plate bars, £4 2s. 6d., 
all delivered in the district, cash. Tin-plates: Bes&emer steel, 
coke, 9s. 9d,; Siemens, coke finish, 10s. Pitwood, 15s. 6d. to 16s. 
London Exchange telegram: Copper, £49 5s.; Straits tin, £63. 
Freights: Firm, 








AMERICAN NOTES, 
(From our own Correspondent.) 
New York, January 12th, 1595. 

THE sudden demand for bonds—municipal, railroad, and other 
bonds, has given the market a rise. If this should prove to he 
a genuine bond-selling movement, there will be a marked improve- 
ment in the industrial situation. All railroads show increased 
earnings. General business continues to improve. Banking 1n- 
terests are bringing a strong pressure on the administration to take 
steps to revise the currency system at once. The politicians are 
afraid. The mills and factories are gathering in work for spring 
and summer delivery. The iron trade is active, but prices are 
showing weakness just when strength was expected. The biggest 
orders for months have been placed within a few days, one being 
an order for 100,000 tons of steel rails by one railway company , the 
Pennsylvania, The bridge builders and builders of large buildings 
are purchasing liberally, their orders last week footing up ovet 
25,000 tons platesand shapes. Pig iron buyers outside of Bessemer 
did very little last week beyond fencing over prices, Alabama 
pig iron makers are trying this week to carry the war into Africa 
by offering large quantities in Pennsylvania, and Ohio, and IIlinols 
markets. Finished material is doing remarkably well outside of 
bars. Rods, sheets, pipe skilp, merchant steel, have all been asked 
for, and quotations have been made ata very low point in all cases. 
There are probabilities of a heavy demand now, because prices are 
certainly in favour of buyers, Coke production is gaining, and 
coal mining is active everywhere. Nothing but a liberal infusion 
of capital into securities will give the American iron trade the 
momentum it needs, The attitude of the Government on the 
currency is the only element of uncertainty, and the trimmer= 
would like to defer action until after the next Congressional 
election, The silver leaders had a war dance at Washington 








last week, and are filling up their paint pots for a lively campaign 
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ACETYLENE EXPLOSION, 


Tur works of the United States Liquefied Acety- | 


lene Distributing Company, 
street, Jersey City, were wrecked on Dec. 24th 
py a series of explosions, and destroyed by the 
fire which followed. Two men were killed and a 
number of persons were injured, and there were 
many narrow escapes. 

The United States Liquefied Acetylene Distri- 
buting Company is a comparatively new concern, 
which has been formed to supply liquefied acety- 
lene gas toa number of companies in various parts 
of the country which are endeavouring to intro- 
duce the gas for lighting purposes. 
panies are organised to work under the Willson 
calcium carbide patents and other patents which 
were taken out by Dr, Julius J. Suckert for the 
liquefying of the gas. At least one accident has 
happened before owing to the dangerous nature 
of the liquefied gas, 

In the factory the calcium carbide was taken 
to the generator house, where in proper recep- 
tacles it was decomposed by the introduction of 
water. Through pipes it was then transmitted 
to the main building, where compound com- 
pressors, like those used for compressing air, 
reduced its volume until it was under a_ high 
pressure, While this operation was going on the 
gas was cooled by refrigerated brine passing 
about the pipes which held it. Whatever water 
it held in suspension was extracted by passing it 
through suitable coils of pipe, and then it was 
led to the part of the room where it was to be 
turned into liquid and sealed up in the steel 
tubes. 


These com- 


that when the gas entered the tubes the low 
temperature and pressure upon the gas combined 
turned it into a liquid form. 

This was the work that was going on at the 
time—9.30 a.m.—of the accident. It was the 
custom before filling a tube which had come back, 
presumably empty, to first let into it a small 
charge of gas and then to open a valve and let 
this gas escape into the room. This was to make 


sure that no air should be in the tube when it was | 


finally charged. This operation was called 
“blowing off,” and no lights, no smoking, no 
fire of any kind was permitted about the build- 
ing except in the boiler-room, and that was as 
separate as if it were in another building. 

The cause of the accident has not been accurately 
determined ; it is known that while one of the 
workmen was blowing off a tube there was a puff 
and a sheet of flame spread through the room. 
A moment later came the first explosion. It was 


not nearly as heavy as a number which came | 


In this last process the steel tubes were | 
immersed in a refrigerated bath, kept so cold | 


on Montgomery- | 


THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


6th January, 1898. 


405. Inpicators, A. A. Watkins and J. de L. Watson, 
London. 

406. Arm Protector for Usx after Vaccination, G. L. 
Kemp, London. 

407. Ticker for Use in Pustic Veutcies, J. Purdy, 
London. 

408. CARBONACEOUS MATERIALS, C. D, Abel. 
Germany.) 

409. Burron MAanuractureg, J. A. and A. L. Thierry, 
London. 

410. Heatinc Apparatus, J. Ashford, London. 

411. Kerries, W. H. Witham, London. 

412. Sypnon Taps for Water Borrves, 8. Broadhurst, 
London, 
413. Lamp Extincutsuers, A. Weigle and 8. Moritz, 
Newcastle-on-Tyne. 
414. CHAINLEsSS GEAR 
London. 

415. TRANSMIssIon of 
London. 

416. Stirrups, E. Christy, London. 

417. Wrincinc Macuines, Entwisle and Kenyon, Ltd., 
and R. W. Kenyon, Manchester. 

418. Rotter Mitts, R. W. Welch and I. L. Myers, 
London. 

419. SEcuRING PNEuMATIC TIREs to WHEELS, G. F. Dew, 
London. 

420. Sream Enaines, T. W. Scott, London. 


{E. Theisen, 





for Bicycies, F. Knoeferl, 


Puorocrarns, L. Canesi, 


421. Gavuces for Stream Generators, P. Dufray, 
London. 
22. Device for Suprorrinc Prants, A. N. Lee, 


ondon. 








423. CLotHes Pras, A. N. Lee, London. 

RAILWAY SIGNALLING, J. Connor, London. 

Brake MecHanism, A. Lindley and H. Oliver, 
London. 

426. INFLATORS 
London. 

427. Excavators, C. Junge. 
son, Siam.) 

428. LIGHTHOUSE 
burgh. 








for PNeumatic Tires, H. Oliver, 


(E. Bock and L. N. Jack- 
Edin- 


Apparatus, J. A. Purves, 








} 
| 
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| 





later, but it blew a 20ft. square hole in the side | 


of the compressor-room next to the 
trestle. ‘There was no sign of fire when outsiders 
reached the works after the first explosion, and 
it was ten or twelve minutes before the next one 
came, Then there began a series of explosions, 
small compared with the first. Perhaps there 
were a dozen of these, and then there was a 
tremendous one, which tore the whole factory to 
pieces and filled the air for blocks around with 
missiles. Many of these missiles were the steel 
tubes in which the gas was stored. There were 
about seventy-five of these already filled in the 
works. Each one is about the size of a 6in. shell, 
and of much the same shape, being 3ft. or more 
long and weighing about 60 1b, One of these was 
shot across the street, where it tore a hole through 
the false front of the chain works, and landed far 
in the rear of that building. The doors and 
windows of this building were blown in, great 
strips of clapboarding were torn out of the front, 
and the office was wrecked. No one was at work 
there. 

Right next door to the west of the works Mr. 

Byrne recently erected a row of four-storey frame 
tenement houses. These buildings have been 
occupied for about two months. There were 
twenty-four families in them. When the big 
explosion came these houses rocked back and 
forth, plaster fell in great pieces from the walls 
and ceilings, and a moment later, when the air 
rushed back, the whole side of the building was 
torn loose from the floor beams and bulged out 
for more than a foot. On Fremont-street, just 
beyond the railroad trestle, were seven houses. 
These held thirty families. Windows, walls, and 
wainscoting were torn away in these houses as 
well. In a moment all was confusion in the 
neighbourhood. Women ran from the houses, 
leaving the babes and the aged behind, all 
screaming and crying out for help. They were 
no sooner on the street than they encountered 
new terrors. From the wreckage fire was spring- 
ing high, and every few moments there were 
other explosions, which sent great pieces of burn- 
ing wood and torn metal work flying about. 
Police and firemen came and did what they could. 
The police forced the remaining people out of 
their houses, while the firemen attacked the 
flames, With the first water that the firemen 
turned on they discovered that they were help- 
less against such a fire. The water found stores 
of calcium carbide in the ruins, decomposed it, 
set fire to the acetylene gas, and added to the 
fierceness of the fire. Acetylene burns with a 
flame many times hotter than that of ordinary 
gas, 
_ The railroad trestle was soon on fire, and the 
firemen devoted themselves to saving this and 
the adjoining row of houses, Over at the 
electric lighting plant a big door had been blown 
in, breaking a steam pipe, and the works were 
shut down for a short time until this could be 
repaired, Sixty telephone wires ran past the 
wrecked buildings on poles. These were de- 
stroyed and the trolley wires were carried away. 
It was two hours before the cars could be run 
again, says the New York Sun, 

At 12.20 o'clock there was another violent 
explosion, doing considerable damage. The loss 
to the acetylene works alone was 20,000 dols. 
The explosions of liquefied acetylene gas have 
been so numerous and serious that its manufac- 
ture should be prohibited until it can be made, 
stored, shipped, and consumed with greater 
safety than is seemingly possible to-day.— 
Scientific American, 


railroad 





429. Parntrers’ Brusnes, G. Lamotte, London. 





430. MusicaL Dos, W. Slight, London. 
431. Cop Tunys, J. B., G., and J. B. Swailes, Man- 
chester. 


432. SappLE Posts for VeELocirepEs, F. A. 
London. 

433. Construction of Macuine Sxops, P. W. Gates, 
London. 

434. Rearinc Macuings, R. C. Blakey, London. 

435. Batrrerigs, 8. W. Maquay, London. 

436. GEARING, J. Kamphues, London. 

437. Process for Curinc Tosacco, 8S. E. Haskin, 
London. 

438. PNEUMATIC 
London. 

439. SorTING JiaLus, C. R. 


Helmer, 





Tires for Wuerets, W. T. Wilson, 


Kappler and F. Schunk, 


London. 

440. HANDLE Bars for Cycies, A. A. C. Swinton, 
London. 

441. ANIMATED PHoroGrarH Macuines, H. H. Moon, 
London. 

442. ANIMATED PHoToGRAPH MACHINEs, W. J. H. Jones, 
London. 

443. BrusHes, M. Greenwell, London. 

444. PHENYLAMIDONAPHTOLSULPHO Acips, 8. Pitr.—(L. 


Cassella and Co., @ 
445. 


rmany.) 

PHLOROGLUCINE, 8S. Pitt.—(L. 
Germany.) 

446. Recerracies, H. G. 
London. 

447. NITRO-CELLULOSE MANUFACTURE, 8. J. Nicholson, 
London. 

448. Sprincs for Doors, W. Hargrove, Chicago, U.S.A. 


Casaclla and 


Co., 








Noakes and P. A. Cramer, 
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449. Toor for Macuines, H. 
London. 
450. Pirpk CLEANER, J. Kaufmann, London. 


451. Encines, J. B. Scammell and E. A. Muskett, 


HOLDER Stanbridge, 


London. 

452. Parce,. Ho.ipers for Bicycies, A. Breeze, 
London. 

453. GENERATING ACETYLENE Gas, W. H. Hillier, 


Southampton. 

454. Frames for Poros, T. George and F. Raupach, 
London. 

455. MupGvuarpb, G. H. Stevenson and A. Bell, North- 
ampton. 

456. Sutrts, and Currs, A. A. Lee and W. H. Smith, 
Nottingham. 


457. AcETYLENE Gas, E. Barnard, Christchurch, 
Hants. 

458. Sapp es, T., H. T. and J. Arrowsmith, Stoke-on- 
Trent 


459. Gas, J. F. McCormick, Dublin. 

. UMBRELLAs, J. Sim, Macduff, N.B. 

il. Fuss, P. J. Jackson, Northumberland. 

462. Evecrric Mains, G H. Nisbett, Liverpool. 

463, CoIN-FREED MeEcHANISM, J. H. Birch and J. 
Hughes, Birmingham. 

464. MOTOR-DRIVEN VELOCIPEDES, J. G. A. Kitchen, 
Manchester. 

465. Extension TaBLe, A. Cousen and J. W. Carr, 
Sheffield. 

= See Wurp Socket, W. Hampson, Wal- 
Saul. 

467. BuackinG Boxes, G. R. Marks, Oakworth, near 
Keighley. 

468. Motors, P. 
Bradford. 

469. Macutinery for Drawine Wire, W. H. 
W. W. Luty, and E. Blamires, Halifax. 

470. Wueris for Motor Cars, &c., W. H. Dunkley, 
Birmingham. 

471. Hoops for Motor Cars, &c., W. H. Dunkley, 
Birmingham. 

472. MANUFACTURE of CaLctum CarBIDE, F. H. Havi- 
land and J. Farmer, Glasgow. 

473. WHEELS and Tires for Cycies, H. 8. Stewart, 
London. 





Rosling and H. W. Appleby, 


Child, 








474. Heart Reoutator, E, Hutchinson, Guiesley, 
orks. 

475. MeasurtnGc Rops for Surveyine, M. Leithoff, 
Glasgow. 


476. Ianitinc Gas FLAmEs, E. H. C. OehImann, Man- 
chester. 

477. FUR-PLUCKING MACHINE, 

478. MANUFACTURE of MuD. 
London. 

479. Tox-cLips for Bicycies, H. Zimmermann, Berlin. 

480. STEEL Wire for P1aNorortEs, A. Squire, Twicken- 
ham, Middlesex. 

481. GATE-VALV J. Tolhurst, Ontario, Canada. 

482. DispLAYING ARTICLES in Winpows, J. M. Travers, 
London. 

483. CoIN-FREED DELIVERY Apparatus, W. T. James, 


R. Seligman, Glasgow. 
GUARDS, E. F. Clarke, 
















London. 

484. TREATMENT of Orxs, A. Philip, Bristol. 

485. UTEnsILs for BoILinc Purposes, C. F. England, 
London. 


486. TaBLE Gamez, A. G. Robinson, London. 

487. CarpinG Enoings, J. Nasmith.—(/J. W. Nasmith, 
United States.) 

488. ANTI-FRICTION BEARINGS, J. R. Coryell, London. 

489. Lactno of Boots and SHoxrs, E. H. Woodman, 
London. 

490. Liaut for Bicyc.es, E. Barnard Christchurch, 
Hants. 


491. Inkstanps, J. Davidson, London. 

492. SecurinG Cycvzs, B. O. Cochranc, D. E. Marvin, 
and J. Harrington, London. 

493. ANTI-VIBRATION WHEELS, W. G. Eddowes and 
A. F. Spencer, London. 

494. STarTING ELEctRomotToRS, A. Emrich, London. 

495. Rims, J. van den Brink, jun.,and J. K. van Arkel, 
London. 

496. PreTrroLteum GLow Licut Lamp, M. Bernstein, 
London. 

497. Pipe Connections, J. Jones and F. H. 
London. 

498. PETROLEUM 
London. 


Sprang, 


INCANDESENT Lamps, A. Poeffel, 


499. Cameras, W. P. Thomson.—(H. Stender and H. P. 


Ware United States.) 
500. SprcracLes, W. P. Thompson.—{S. G. Marshu(z, 
United State 








) ; 
501. MacuanisM for PpopeELLinG VEHICLES, G. Tjerneld, | 


London. 

502. Apparatus for Dryina GraIn, C. 
Liverpool. 

503 TUBE 

504. Join 
London. 

505. MAKING JoInTs in METALLIC Pipes, R. Felsche, 
London. 

506. Sarery Lamps, J. D. Whitehead, London. 

507. BREAD-MAKING MACHINERY, W. Watson, London. 

508. Rotary Expiosion Enoines, G. L. van Gink, 
London. 

509. InpiGo Printine, A. J. Boult.—(W. Ellers, Ger- 
many.) 

510. Pyeumatic and Hypravutic Enaines, L. 
London. 

511. Wueets, H. A. Levens, Bromley, Kent. 

512. Cricket Bats, W. Ruston, H. Sherras, 
Haile, London. 

513. TREATING Spirit, R. C. Scott, London. 

514. CarRIAGE Hoop-sornts, T. F. Simmons, London. 

515. Scarroips, G. D. Howard.—(W. 8. Bradley, United 
States.) 

516. Cases for CLINICAL THERMOMETERS, J. Kent, 
London. 





-»ANDERS, C. T. Crowden, London. 
3; Raitway Rais, J. N. 


Dove, 


and T. J. 


Mallinson, | 


Maskelyne, | 





517. Gear for Cycies, A. Weigle and H. Moritz, 
Edinburgh. 

518. Evastic WHEELS for Roap VEHICLEs, J. Latini, 
London. | 

519. Piston VatvEs of Steam Enaines, A. A. Rickaby, | 
London. 

520. Auromatic Water Revier Apparatus, A. A. 


Rickaby, London. 

521. ExpLosion Encines, J. B. Furneaux and E. But- 
ler, London. 

Appiiances for Rock Boriye, L. W. 
London. 

523. APPLIANCES for SECURING GARMENTS, J. Doust, 
London. 

524. REFLECTING Devices for Lamps, M. 
London. 

525. ELEcTRIC SIGNALLING, S. P. Thompson, London. 





Sterne, 


522. 


Sauvalle, 
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526. PropuctnG Sitky Gioss, F. Mommer, Germany. 

. Pive for Topacco Pipr, J. Lawrence, Leeds. 

. ACETY ias, A. Williamson, Greenock. 

. CoLiars, W. F. Carr-Hill, King’s Lynn. 

530. CoLtars and Currs, W. F. Carr-Hill, 
Lynn. 

581. Dininc Tastes, E. T. Eastwood, Rawtenstall, 
near Manchester. 

532. Corks for EFFERVESCING 
London. 

533. Evecrric Arc Lamps, A. J. Hills, Guildford. 

534. Nicut Latcues, R. Ling, Wolverhampton. 

535. Lamp CarRIER, J. W. Thorogood, Stalybridge. 

536. Tor Ciips, A. E. Levi, Manchester. 

537. Pneumatic Tires, W. and A. Jackson, 
chester. 

538. Purtryinc Gutra-percHa, F. T. Addyman and J. 
A. Gardner, London. 

530. DupLex PHoto Movnt, M. Pearlmann, Glasgow. 

, , F. Clarke, Liverpool. 








King’s 


Drinks, H. Power, 





Man- 










London. 
van, London. 


543. Gas Burner, R. Wood, Bolton. 

544. Bossrns, H. Southwell and J. Grandidge, Roch- 
dale. 

545. Spiit-up Motions of Looms, W., H., R., 


and J. 





Holden, and J. T. Sager, Halifax. 

546. ATTACHMENT of VELOCIPEDE Cranks, J. N. Birch, 
Coventry. 

547. SreaM GENERATORS, F. 
Phillips, Coventry. 

548. LueGaGe Carriers for Bicycies, J. Wakefield, 
Nottingham. 

549. Cyvcies, W. J. Butler, Derby. 

550. Dr Gvuarps for Lapies’ CycuEs, J. A. Reece, 
jun., Bristol. 

551. HAT-BRUSHING ARTICLE, E. A. Kenyon, Liverpool. 

552. Gravity Winpow Buinp Rack, W. H. Bray, 
Redruth. 

558. ACETYLENE Gas Lamps, H. Moreton, Birmingham. 

554. CONSTABLE’s INDIA-RUBBER Starr, E. Walker, 

Southport. 

. SOLDERING, &c., APPARATUS, A. Platt, Hyde. 

. Dratnace Traps, A. A. Grist, London. 

. Fan Action, W. C. Lindsay, Glasgow. 

. VentILaTION of Gas Lamp Lanterns, W. R. 
Herring, Glasgow. 

559. Nutritious Extract of Yrast, A. D. 
London. 

560. FoRK-END ADJUSTMENT PLATE, C. Webb and Son, 
Ltd., Birmingham. 

561. CycLe Lamps, T. J. Jenkins, London. 

562. Pepaus for Bicycies, J. W. Brooks and 8. Vale, 
Birmingham. 

563. Drivinc Mecuanism for VELocIPEDEs, J. and H. 
V. Wood, Birmingham. 

564. Braces for WEARING APPAREL, J. F. Craddock, 
Birmingham. 

565. MANUFACTURE of Corrins, A. H. Hunt, Seacombe. 

566. ComBINED Ice CueEst and FILTER, W. McWilliam, 
Glasgow. 

567. ENve.ores, G. Rydill, Dewsbury. 

568. ForK-ENDs for VELOCIPEDE FRaAMEs, T. Cadd, Bir- 
mingham. 

569. AuTomaATiC Brake for VELociPEDEs, V. L. M. 
Renard, London. 

570. SovarR RapiaTion Furnaces, A. Philip, Bristol. 

571. MakinG Evectricat Connections, W. Brierley 

and R. Foster, Manchester. 

. TRAPS and Dratn Pipes, W. J. Shaw, Manchester. 

. EMPLOYMENT of SOLAR RADIATION FURNACES, A. 
Philip, Bristol. 

574, CRANK and PEDAL-END ATTACHMENT, D. McCullum, 
Londonderry. 

575. Frnisuinc Cauicoss filled with Cua, &c., A. 
McElroy, Manchester. 

576. BamBoo CycLe Support, B. F. H. 
chester. 

577. MANUFACTURE of CorEs, A. J. Boult.—(S. Openheiin 
and Co., Germany.) 

578. Tue ‘“‘ CHronoscopr,” F. W. Levander, London. 

579. Drawing the Liquip from BaRRELs, G. Slim, Bir- 
mingham. 

580. Vent Pec for Barrets, T. A. Griffiths, London. 

FasTENER for Winpows, T. Criswick, Bridgend. 

SreaM Enoiyes, T. W. Scott, London. 

583. Lamps, W. P. Thompson.—( IV’. S. Dawson, India.) 

584. UNpERGROUND Conputrs, E. 8, Clark, London. 

585. Spike for Boots, W. H., A., and T. Whitehead, 
Manchester. 

586. Mountine of DyNAMO-ELECTRIC MACHINES, P. R. 
Jackson and Co., Ltd., and $. Lewis, London. 

587. Tins for PRESERVED Foops, W. Kyrieleis, Liver- 
pool, 

588. Propuction of ErHyLenrE Gas, B. J. Atterbury 
and The Alcohol Syndicate, Ltd., London. 

589. SasH Fastentnas, G. P. Davies, London. 

590. Boots, T. Richardson, London. 

591, TELEPHONE TRANSMITTERS, A. Graham, London, 


L. Martineau and E. 


va 


















Watson, 














Irwin, Col- 








592, Matcu-Box, &c., W. E. K. Shore, London, 











593. Dryine Bricks, Blackman Ventilating Company, 
Ltd., W. W. Wardle, and W. Tattersall, London. 

P. Dames, London. 

5. Miners’ Lamp, A. Weil, London. 

5! BREECH-LOADING FIRE-ARMS, C. 
London. 

597. Apparatus for Heatine, &c., H. Hargreaves, 
London. 

598. Preumatic Brake for Cycies, H. 8. Rexworthy 
and E. Girod, London. 
590, SreaAM GENERATORS, F. 

Guitton, London. 

600. Wer Sprnninc and Dyernc Direct on SPINNING 
Macuine, 8S. M. Silberstein, A. Bohme, and J. 
Margulies, London. 

601. ENHANCING the Sounp of Pianos, W. 8S. Simpson, 
London. 

602. PropucTion of ACETYLENE Gas, A. M. Clark.— 
(A. Heimann and Co., Germany. 

603. Macuines for Stopperinc Botries, H. H. Lake. 
—({Boldt and Vogel, Germany.) 

604. Drivinc Gear for Cycies, L. E. Cowey, London. 

605. Propuction of Stace Errecrs, H. Beau and M. 
Bertrand-Taillet, London. 

606. PRoviptInc TuBEs with Protective Coatines, H. 
H. Lake.{(The Harlurger Gummi-Kaum Company 
Germany.) 

607. Hatr-pins, F. Davidson, Manchester. 

608. PREVENTING NICOTINE GETTING into the Mourn, 
H. Maudsley and T. H. Smith, Accrington. 

609. Sprrir Levers, A. Callas and W. R. Belcher, 
London. 

610. Cuimney, A. Callas and W. R. Belcher, London. 

611. Tuses from Sotip BiLuets, J. G. Lorrain.—(K. C. 
Stiefel, United States. 

612. Expansion of Meta Tugs, J. G. Lorrain.—(R. C 
Stiefel, United States.) 








Francotte, 


I. Ricarde-Seaver and E. 
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613. SotaR ReveERBERATORY Furnaces, A. Philip, 
Bristol. 

614. Apparatus for WasHinc C.otues, -C. 
Derby. 

615. Motors, 8. J. Williamson, Liverpool. 

616. Tire, O: L. Kemter, Manchester. 

617. Exrraction of Iron from Orgs, 8. Cowper-Coles, 
London. 

. CLEANERS for ForK and Spoons, E. Crawshaw, 

Bury. 

NON-CONDUCTING 
chester. 

620. Pix, J. R. Tate, Bolton. 

621. CycLe Brake Fitrinas, C. 
mingham, 

622. RE-IRONING Stituy for CLoccers, J. Wood, Brad- 
ford. 

623. Brakes, T. Crowther, Bradford. 

624. Toys, A. Dorst, London. 

625. TREATMENT of AURIFEROUS ORES, E. 
Plymouth. 

626. Gas Enotes, E. Fleming and F. Smith, Keigh- 


Briggs, 


MaTeRIAL, S. Turner, Man- 


T. B. Sangster, Bir- 


J. Ball, 


ley. 

627. Measurinc Distances on Maps, J. H. Gray, 
London. 

628. PERAMBULATOR Hoop Firtines, H. C. le Grice, 
Birmingham. 

629. Devices for Markinc Cases, A. C. Thomson, 
Glasgow. 

630. BorLers, J. Gilmour, Glasgow. 

631. Cyciss, T. Eirikson, Glasgow. 

632. E_ecrric Lamps and Switcues, W. M. Walters, 

Liverpool. 

633. SPRING Matrresses, A. Lord and G. Astin, Roch- 

dale. 

634. Macuines for Dryinc Woot, F. W. Petrie, 

dale. 

635. Tires, J. P. Jackson, Liverpool. 

636. MakiInG Fisrovs Piasterine, H. 
London. 

ASTRAGALS for GLAzinGc, A. 8S. Douglas, jun., 

Glasgow. 








toch- 





P. Fletcher, 


637. 


638. Propucinc a Hanp Srtitcn, T. J. Roome, 
London. 
639. Lockinc up Printers’ Cuases, I. Hall, Black- 


burn. 

640. REELS for FisHinc Purposes, J. Jeffery, Epsom 
Surrey. 

641. DoLt-HEADs, C. Sommercisen, Berlin. 

642. Macuines for Cutrinc INpIARUBBER, J. Hall, 

Leeds. 

643. Serrinc Out Curvep TrENcHESs, W. Dunham 
London. 

644. Hampers, F. Hermant and H. Imhoff, Brussels. 

645. Macuines for Cutting LEATHER, E. van Osta, 
Brussels. 

646. VELocIPEDEs, J. W. 

647. MANUFACTURING COCOANUT 
Leeds. 

648. TRAWL Fisuinc, C. Willson and T. C. Robinson, 
Grimsby. 

649. Proputsion of VxssELs, F. C. Powell, Redcar, 
Yorks. 

650. LiGHT-WEIGHT EMBOSSING 

London. 

351. INCANDESCENT Gas LIGHT MANTLES, 
Watford. 

652. Key for Watcues, B. Draper and N. Rous, Liver- 
pool. 

353. Ciips, C. Lansdown, London. 

654. Tire for VEHICLE WHEELS, T. and W. Caldwell, 

London. 

655. Canpvesticks, A. Wilson, London. 

656. HackLinG MacuingEs, J. Carroll, Cork. 

657. Knire CLEANER, F. L. Picot.—(J. Picot, New 
Zealand.) 

658. MACHINERY 
London. 

659. REPAIRING TrRES, W. Deiselhorst, Old Charlton, 
Kent. 

660. STEAM 
Maidstone. 

661. Pumps, T. A. Hedley and The Hon. J. A. Wallace, 
London. 

662. Soap Tray, J. P. Barralet, London. 

663. Protection of PNeumatic Tires, M. Herluison, 
London. 

664. WATERPROOF CoaTING for WALLS, E. Toussaint, 
London. 

665. ELecrric Switcnes, J. L. Hinds and H. B. Crouse, 
London. 

666. Apparatus for CastinG METAL InNoots, F. A. Ellis, 
London. 

667. PREVENTING StippInc of WHEELS, J. Armstrong, 
London. 
668. Macuines for Composinc Typr, M. W. Smith, 
London. 
669. ToBacco 
London. 
670. New MATERIAL for Packine, F. W. M. Oesterheld, 
London. 

671. Crosstnc Gates for Rattway, J. P. Annett, 
London. 

672. Lamp for Bicycies, E. M. Turner, London. 

673. DrivING MEecHANISM of CycLEs, 8S. Burge, London. 

674, ADVERTISING, L. Fiore, London. 

675, Putters, Tangyes Machine Tool Company, Ltd., 
and W. H. Bailey, London, 

676. CoLtourinc Matrers, C. D. Abel.—(7he Acticn 
Gesellachaft fiir Anelin Fabrikation, Germany.) 

77. DECANTERS, P. W. Byrnes, London. 

8. CHLoRINE, C. A. Jensen.—(A. Linding-Larsen, 

Norway.) 

679. ALABASTER, H. F. Lamock, London. 

680. Coatinc MetaL Work, A. E. Bennett, London. 

681. Cameras for Kinetoscorpic Picturgs, W. C. Hughes, 
London. 

682. SEPARATION of CHINA-cLay, E. H. Hilton and 
J. B. Goodman, London. 

683. AtTracHING Tires to WuHeEeEts, A. Coles, jun., 
London. 

684. MANUFACTURING ARTIFICIAL STONE, W. A. Oakley, 





Shilcock, London, 


Fisre, J. Archer, 


Dies, R. J. Copas, 





A. Trewin, 








for Cuttinc Woop, J. McHardy, 


STERILISING APPLIANCES, G. Fowler, 





Pires, M. N. Ridley and T. Conley, 
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685. Hyprocarpon Motors, M. and E. Werner, 

London. 

. Gas Enornes, H. A. Bertheau, London. 

687. Pneumatic Bo.r-currers, R. Haddan. — (J. 
Whitelaw, United States.) 

GSS. Gear for CycLEs, F. Dillinger and O. Boekhard, 
London. 

689. SMOKING of Satmon, C. Waldemand, London. 

690. Bricks, G. Warburton, Birmingham. 

691. Gas PRessuRE Recutators, G. Tabard, London. 

692. Ort Invector, C. F. Botley and 8S. Cutler, jun., 
London. 

693. FLy-caTcHInG Devices, R. Allen, London. 

604. Lamps for the Use of AceTyLENE Gas, C. Jousset, 
London. 

695. ExpLosion Enctnes, J. N. Hochgesand, London. 

696. Steam, J. Grouvelle and H. Arquembourg, 

ondon. 

ig Sroprer for Botries, W. G. 
London. 

698. ILLUMINATION of Tratns, B. 
London. 

699, Propuction of TuBgs, J. C. Bull, London. 

700, VaLvgs, J. Montague, London. 

70l. Can WuHEELS, J. T. Wainwright, Chicago, U.S.A. 

i] 











McKinney, jun., 


de Szwantowski. 


702. Boox-covess, A. J. Boult.—(F. P. Hil’, United 
States.) 

703. Buisacninc of RuHea Fisre, J. Longmore, 
London. 


70% Rovine of Raga Fisre, J. Longmore, London. 

705. Spinninc and DyeinG of Yarns, J. Longmore, 
London. 

706. PReraRinc Rue Frere for SprnninG, J. Longmore, 

London. 

7. Sprnninc of Ruka Fisre, J. Longmore, London. 

708. Latcurs, O. Wilk, London. 

709. BLanks, A. H. and E. V. Pehrson London, 

710. RSFINING VEGETABLE Fats, 8S. G. Rosenblum and 
The Commercial Ozone Syndicate, Ltd., London. 
7ll. Rermstnc AniMAL Fats, S. G. Rosenblum and 
The Commercial Ozone Syndicate, Ltd., London. 

712. Brakes, M. H. Cliquet, London. 
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7138. Testinc Yarns, H. Skellard and F. Craven, 
Manchester. 

714. Rouiers, W. Caven, Idle, near Bradford. 

715. COIN-OPERATED Macuines, C, C. Christopher, 
London. 

716. Water CLosets, A. Laing, Newcastle-on-Tyne. 

717. Supe CarRIeER, P. J. Jackson, Whiteley, R.8.O., 
Northumberland. 

718. Tires, N. W. Lobb, Launceston. 

719. RirLe Sicut, B. H. Woodward, Ryde, Isle of 
Wight. 

720. Pavtocks, J. B. Minors, Wolverhampton. 

7 KINEMATOGRAPH PictuREs, J. Trotter, Glasgow. 

Drivinc Arparatvs, LD. Flanagan, Halifax. 
3. Looms, J. and J. Ward, Halifax. 

7 s, J. H. Toulmin, T. Coulthard, jun., and 

W. Norris, London. 

725. VaLves. W. Kershaw, London. 

726. DrivinG Gear for Bicyc.es, W J. Thompson, 
Manchester. 

DancinG Dot, T. Fryer, London. 

Brakes, J. Liddle.—(H. D. Coshy, United States.) 

’. Rotary Cutters, F. Gardner and D. J. Smith, 
Glasgow. 

730. ImprRovep Nose Bac 
London. 

731. RoLLeR Frame, J. Bousfield, York. 

$2. STEAM Enaine, T. 8S. Dawson, Liscard, Cheshire. 

733. WHEELS for CarriacEs, M. Breen, Dublin. 

734. SEALED PackaGeEs, J. Entwisle.—(0. S. Felloors, 
United States.) 

735. SwitcHeEs, H. Taffs and J. Hill, Manchester. 

736. SwiMMinG Suit, IL. Kajinsky and 8S. Soganson, 
London. 

737. Tires, J. Barnfather, Whitehaven. 

738. Gear, A. Ward, Leytonstone, Essex. 

739, Botr.es, 8. Wragg, Derby. 

740. Botries, E. R. Royston.—(£. Barrett, 
Siates.) 

T4i. WHEELS, J. Lapsley, Glasgow. 

742. Metat INriatinc VaLvE, W. Stevenson, East- 
bourne. 

743. Lamps, H. E. Newey, Birmingham. 















for Horses, B. Hibbert, 





United 


744. WeB-cUTTING MacHINEs, O. Tabberer, A. Lorrimer, | 


G. O. Tabberer, M. Lerrimer, and F. 8. Shipp, 
Leicester. 

745. BuRNER, J. St. C. Legge and A. S. Cooper, 
Dublin. 

746. SwivEL Watcu Bow, J. Davies, Newcastle-on- 
Tyne. 

747. ConnecTinc Tracks and Straps, R. Rowe, | 
Cardiff. | 


748. Beveracs, F. W. M. Jesse, Woodhall Spa, Lincoln- 
snire. 

749. Nose Baa, L. W. Broadwell, London. 

750. Latcu, T. B. Anderson, Belfast. 

751. RESILIENT TiRE, R. R. Foley, Stirchley, near 
Birmingham. 

752. Curtine Soues, J. Maude, London. 

753. Fioats, C. H. Dibb, London. 

754. Dog Mvuzzies, T. Procter and A. 

Rochdale. 








Ireland, 






ale. 


756. RatLway SIGNALLING during Focs, R. W. Gay, | 


Birmingham. 
757. ‘‘ Dainry” Harr Cur.ers, A. Souter, Southsea. 
58. Button Hovuprast, 8. Setter, Bristol. 
759. Crutcues, C. R. Skinner, London. 





760. Lapres’ Work Companion, F. Weintraud, 
London. 
761. GENERATORS, W. A. Koneman and W. H. Hartley, 


London. 
762. PortaB_e Seats, W. Tibbitts and A. E. Holyoak, 
London. * 


763. Toys, J. Johnson, G. A. Goodwin, and E. Akester, 


London. 
764. Nose Bac, W. T. Beach, London. 
TuBEs, W. H. Lewers, London. 
CaNDLEsTICcks, J. I. Thomas, London. 
DryinG Bricks, E. Gibson, London. 
Brooms, J. Weatherup, London. 





OpENER for TINNED Suspstances, T. Browne, 
London. 
770. WericHinc Up of Susstances, W. Lockett, 


London. 
771. Dies, G. Wheeler, London. 
DickeEys, E. Stern, London. 








773. VEHICLE ADVERTISEMENTS, H. J. Whitehouse, | 
London. 
74. Vent Peas, W. Entwistle, London. 


Cycuies, W. L. Duck, London. 





NON - REFILLABLE BotrLe, W. S. Bechtold, 
sondon 

Locks, J. Holverschied and H. Mentzen, 
London. 


778. Guiuies, J. H. Sutton, London. 

779. GENERATORS, H. Birkbeck.—(J. L. Rowe, United 
States.) 

780. ScREW Sroprers for Borrtes, H. M. Edwards, 
London. 






781. AvuromatTic Drain Vatvz, A. H. E. Berchem, 
London. 

782. Ciips, R. T. Giddens, London. | 

783. PortTasLe Evecrric ALARMS, J. Davidson, | 
London. 


784. Lappers, A. Inman, Birmingham. 
785. Hoists, W. H. Cranstone, London. 


786. Suoutrinc Orr Gas Suppty, W. T. Warne, 
London. 

787. Venicies, L. Brennan, London. 

788. AppLyInG Stamps, A. 8S. and H. J. Verrall, 
London. 

789. PURIFICATION of SPIEGELEISEN, W. Thorp, 
London. 

790. Decoratinc Woop, E. Milo and F. Weber, | 
London. 

791. PortaBLe Stoves, D. M. B. H. Cochrane, 


London. 


55. Bossins, H. Southwell and J. Grandidge, Roch- | 


792. Enaines, H. E. Worthington, 
United States.) 

793. Lamps, A. Keysser, London. 

794. Rattway Locomotives, N. de Gessler, London. 

VELOcIPEDE, F. Wuggening, Berlin. 

796. Couptinas, C. A. Higbee, London. 


Newton.{C. C. 





797. Cans, &c., B. W. Morfoot and A. J. Stepina, 
London. 

798. Macuines for Fitting Sacks, A. T. Timewell, 
London. 


799. PREVENTING the Sereap of Fire, J. H. Smith, 
London. 
800. Lastinc Macnines, A. J. 


dated Lasting 


Consol i- 


Loult.-4{Th 

and McKay Machine Companu, 

801. SewinG Macuines, A. 
France.) 

$02. LITHOGRAPHICSToONEs, J. 8. Curwenand A, Herbert, 
London. 

803. HanDLE Bars, E. Andrews, London. 

804. Winpow Sasu Lirr and Fastener, W_ K. Seward, 
London. 

805. Tire, E. Martin, London. 

806. CoLLars, E. Martin, London. 

807. Piano Prayers, W. P. Thompson. 
shire, United States.) 

808. Typewriters, W. P. 
United States.) 

809. AuTomaATIc CALLING Devicss, W. 
(The Strowger Automatic Telephone 
States.y} 





(H. G. Wil- 
Thompson.—(R. Turner, 


P. Thompson. 


shange, United 











Godina, 


Inc Lasts, W. P. Thompson.—{ 2. 
United States.) 


8ll. Tires, W. P. Thompson.—{T. H. Grigg, United 
States.) 

812. Dynamos, P. R. Jackson and Co., Ltd., and J. 8. 
Lewis, London. 

813. Apparatus for Lockinc Doors, J. C. Etchells, 
Manchester. 

S14. Extincuisutnc Evectrric Sicns, J. T. Gent, Bir- 
mingham. 

815. Apparatus for MANUFACTURING TILEs, W. Price, 
London. 

816. VEGETABLE-CUTTING MECHANISM, E. J. Miller, 


Liverpool. 

817. Conpvuir Systems, R. F. 
Sullivan, Liverpool. 

$18. SELF-SUPPLYING BrusHEs, W. R. Ormandy, Liver- 
00, 

$19. Pir— Connections, C. D. 
Sutton, Liverpool. 

820. EMBROIDERY FRAME 
London. 

821. Enarnes, C. Engberg, London. 


Thompson and E, J. 
Vaughan and J. R. 


MakinG, N. C. Leonard, 








| $22. SusstirutE for Woop, H. H. Lake.—(V. Micheli, 
Italy.) 

$23. SEaLrinc Sacks, 8S. Lipmann and C. Schénert, 
London. 


824. Stomacuer, B. Goldmann, London. 
Apparatus for StampinGc Cakes of Soap, The 











London. 
$26. Apparatus for WRAPPING up MATERIALS, The 
Wrapping Machine Syndicate, Ltd., and T, Dewhirst, 
| London. 
| 827. DELIVERING Water to Crhosets, A. E. Crawford, 
London. 


828. Macuive for GRINDING Batis, W.  Racke, 
London. 

829. Bringer, H. H. Lake.—{(J/. BE. Maynadicr, United 
States.) 

830. MAKING Pottery Bricks, H. H. Lake.—(¥. Micheli, 

| Italy.) 


831. ELECTRICITY-CONDUCTING System, H. W. Libbey, 


London. 


832. CyztinpeRs, W. McLaren and H. E. Brown, 
London. 
$33. METALLIC PackinG, Sir C. 8S. Forbes, Bart., 


London. 
834. SINGLE PHase INDucTION Motors, L. LB. Atkinson, 
London. 
835. SINGLE PHASE ALTERNATE Motors, L. 
| London. 
836. PUMPING 
Tag-rsoll-Serqeant Drill 


3. Atkinson, 


(The 


Arparatus, J. G. Lorrain. 
Company, United States.) 


$37. PLovuGcus, J. Dureux, London. 

838. PHoToGrRapHy R. Haddan.—{Z. £. Dugardin, 
France.) 

| 839. Preventina Sea Sickness, &c., C. Calliano, 


London. 

840. Winpow Sash Fasteners, W. Potter, London. 

841. Leccinc Stup, J. Hambly and J. Vivian, 
London. 

842. Castors, J. Ainsley, London. 

843. SUPPORTING INVALIDS on COUCHES, 
donald, London. 

| 844. SPEED - INDICATING 
London. 

$45. PORTABLE 
London. 

£46. WarprosE, F. Hoare, London. 

847. SrratsinG Paper Petr, W. W. 
London. 

S48. GALVANIC 
Manchester. 

849. OvaL TUBELEsS PNeuMATIC TIRE, C. 
London. 


J. M. Mac- 


Device, H. L. Hansen, 


BicycLE Support, A. Killick, 


Beaumont, 


Battery, J. von der Poppenburg, 


H. Harrison, 


12th Janvary, 1898. 

| $50. Tires, J. Reid, London. 

851. ATTACHING CLOTHES to 
London. 

852. HeatinGc BuiLpincs, R. M. Walmsley and J. Ash- 
ford, London. 

53. Pockets, 8S. Berman and A. Riley, Manchester. 

4. DETERMINING Lawsof FALLING Bopies, G, Cussons, 

Manchester. 


Lines, W. H. Orr, 





857. ATTACHING CycLE MupcGuarps, F. A. 
Gravesend. 

| 858. BicycLe Ciip ATTACHMENT, W. A. 
worth, Hants. 

859. Gamr, H. Carey, London. 

860. Driving Gear, W. Radford 
Coventry. 

861. CoMBINATION ANGLE GAUGE, J, Marshall, Berwick- 
on-T weed. 

| 862. Traps, R. E. Davies, London. 
863. AUTOMATICALLY-CLOSING PUNCTURES, 


Halifax. 


and W. Smith, 


H. du Cane, 





J. Boult.—(H. R. Tracy, | 


855. CIGARETTE and Cicar Howprer, A. J. Wake, 
London. 

856. Pneumatic CENTRAL WHEEL, F. Whaley, Don- | 
caster. 


Pearson, Ems- | 





| 
| 





$25. 
Wrapping Machine Syndicate, Ltd., and T. Dewhirst, | 


| 
| 
| 


| connected to the s 
riveter, the combination with two frames, one carry- | 
| ing a reciprocating electro-motor having a riveting 


} 


— See 
— 


881. CHEMICALLY - PREPARED Pxat Freres, C. Geige, | parts pressed into the same, subtantially as described 
| (3) In combination in a bicycle or like frame, the 
882. Matcu Boxgs, J. Carter and H. Bruntnell, Bir- | socket, the frame bar, the anvil having indentations 


London. 


mingham. 

883. GEARING, J. E. 
Altrincham. 

884. CUTTING SKINs, 
Salford. 

5 ELECTRO - PLATING 
London. 

886. Fire Grates, M. Mellor, Sheffield. 

S87. Brusues, A. F. Hardy and J. Vincent, Bourne- 
mouth. 

88s. DISPLAYING 
chester. 

889. Compositions for Steam Enaines, W. 


Thornton and J. P. Lea, 


ARTICLES, G. 





ADVERTISMENT, G. Smith, Man- 


Sinclair, 











Glasgow. 

890. Taps, F. H. Mingay, Glasgow. 

S91. ACETYLENE Gas, 8S. T. Richardson and R. Price, 
Birmingham. 


soz. “ Domoko,” G. Knaggs, Glenhgeary, Co, Dublin. 

803. ARTIFICIAL Barr, A. Hemsted, Daventry. 

894. MaANuFACTURE of WHEEL Tires, J. C. Quinn, 
Birmingham. 

895, ADVERTISING, J. B. Jowett, London. 

896. ImMpROVED GLove for GASWORKERs, G. 
London. 

S97. SuHietps for Hincrs, F. Woodhead, Leeds. 

ses. Currine Cuarr, 8S. Edwards, Manchester. 


Holmes, 


SELECTED AMERICAN PATENTS. 


From the United States Patent Opice Oficial Gazette. 

586,197. Riveter, 7. Rk. Morgan, xen., Allianec, Ohio, 
—Filed September Sth, W04. 

Claim. 
holder carried by said frame, and means for moving 
said tool-holder, of screws adjustably secured to said 
frame, and electro-magnets connected to the screws 
by universal joints. (2) The combination with a 
frame, a tool-holder carried thereby and devices con- 
structed and adapted to reciprocate said tool-holder, 
justably secured to said frame, and electro- 
frame in fixed 






magnetic es for retaining the 
relation to the work connected to the SCTCWS by 
universal joints. (3) The combination with two 


frames, one frame carrying a tool-holder and devices 


| for moving said tool-holder, and the other frame 




















carrying a holding-up tool, of screws adjustably 
secured to said frames, and electro-magnetic device: 
for retaining said frames in fixed relation to the work, 
rews by universal joints. (4) Ina 








| tool, and the other frame carrying a holding-up tool, 





Brown, | 


| 


| 
| 
| 


| 


864. CycLe Frame, T. Walton and R. Parkinson, 

| Blackburn. 

865. SECURING HipE on Hampers, T. Craven, Man- 
chester. 

866. SECURING CRANK PEDAL Pins, G. Redmond, Man- | 
chester. 

867. MakinG and Usinc Drawinas, O. 8. Follett, 

| Hanley, Staffs. 

868. Mcpcuarps for Cycies, N. Allan, Middles- 

| brough. 

869. OrtER Boarps, R. Ray and W. H. Johnson, 
Great Grimsby. 

870. CoLourk CompinaTions, A. Protheroe, Birming- | 


ham. 

871. SPROCKET WHEELS, 
Gloucestershire 

| 872. CompusTIon ENGINES 
Lea, Altrincham. 

873. Cuimnry Por, A. Hill, Halifax. 

874. Bicycie, H. Orley, Denmead, near Cosham, 

ints. 

875. MuscuLAR EXERCISES, 

876. MusicaL INsTR ENTS 
Gray, Manchester. 

877. Pir E. O. Mawson, Manchester. 

878. MetTHop of CurtinG Coat, G. Moir, Glasgow. 


E. R. Salwey, 





J. E. Thornton and J. P. 





E. Sandow, Manchester. 
J. Higham, Ltd., and A. 











879. Stor Motions for Sream Ewnaines, A. Clegg 
London. 

880. Fincers for Music Howvers, T. B. Jones, 
London. 


Stonehouse, | 


| 
| 
| 
| 


| 


i 


of screws adjustably secured to said frames, and 
electro-magnetic devices for retaining said frames in 
fixed relation to the work, connected to the screws by 
universal joints. (5) The combination with two 
frames, a reciprocating electric motor mounted in one 
frame and carrying a riveting tool, and a holding-up 
die carried by the other frame, of screws adjustably 
secured to each frame, and an electro-magnet for each 

screw, each magnet being connected to its screw by a 

universal joint. 

587,533. AceryLene Gas GENERATING APPARATUS, 
J. J. McGrane, Long Island City, N.Y.—Filed Auguat 
20th, 1896. 

Claim.—(1) In an apparatus for generating acetylene 
gas, and in combination with the water tank and 
gasometer therein, a carbide chamber or gas generator, 
and mechanism communicating between the said 


587533) n 























chamber and the tank whereby water is supplied from 
the tank to the chamber, and means for regulating 
the flow of water by the rise and fall of the gasometer. 





| (2) In combination with the water tank and gaso- 


meter therein, a carbide chamber or gas generator, 

a pipe—such as drip pipe K—connected with the walls 

of the tank and for conducting water from the tank 

to the generator, and means—such as pipe M— 

attached to said pipe and to the gasometer and opera- 

ting to control the flow of water from the tank to the 
generator in accordance with the rise and fall of the 
latter. 

587,695. Frame Joint, F. Billing and W. &. Part- 
ridge, Birmingham, England,—Filed December 11th, 
1896. 

Claim.—(1) In combination in a bicycle or like frame, 
the frame bar, the socket piece and the connection 
between them, comprising the anvil piece, having 


1) The combination with a frame, a tool- } 


J.B. Hossell and H. Hartley, | 


Langbein, | 





[S87695) 





and arranged within the frame bar and the socket 
receiving the end of the frame bar, the wall of the 
socket and frame bar being pressed into the indenta. 


tions of the anvil, substantially as described. 


587,704. VaLvE ror A1r or Gas Compressors, &c, 
J. Clayton, Brooklyn, N.Y.—Filed March sth, 1807" 
Clain.—(Q1) In a puppet valve the combination with 


|} a valve head and an attached guiding stem, of a facing 





dise fitted to the valve head and provided with q 
plurality of stems passing through holes in the said 
head outside of its guiding stem, an elastic cushion 
dise between said head and facing disc, and means for 
securing said plurality of stems loosely tothe valve head 
substantially as herei i 2) The combination 
with a puppet valve, of a metal facing dise provided 








with stems which pass loosely through the openings 
| 


[587704] 





in the head of said valve, a cushion ring interposed 

between the valve head and facing disc, a closing 

spring applied to the valve head, and another closing 

spring applied to press upon the stems of the facing 

disc, substantially as herein described, 

587,718. Porrasie Mevting Furnace, WW. W. Falk, 
Miliraukes, Wis.—Filed April 22ad, 18%. 


Claim,—A portable apparatus for melting metal, com- 


| prising a suitable truck, a melting furnace or cupola, 





having a universally-flexible suspension upon said 


587718 
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truck, an air blast appliance, and an extensible and 
universally-flexible connection between said air-blast 
appliance and the air passage of said furnace or cupola, 
substantially as described. 
587,921. AppaRaTUS FOR GENERATING ConsTANT 
Evectric Currents, C. N. Black, New Haven, Conn. 
Filed April 26th, 1897. 

Claim.—(Q1) In an apparatus for generating a con- 
stant electric current, the combination with a steam 
engine having a fixed point of cut-off ; of a constant 
current dynamo connected up on the multi-circuit 
plan, that is to say, with its working or distributing 
circuits connected in series with and between its 
independent armature circuits, translating devices 
located in the said working or distributing circuits and 
arranged in series, and an automatic steam cut-off con- 











587921) 





| structed and arranged to cut the steam off from the 


engine when the same exceeds its rated speed. (2) In 
an apparatus for generating a constant electric 
current, the combination with a steam engine having 
a fixed point of cut-off, of a constant current dynamo 
connected up on the multi-circuit plan, that is, with 
its working or distributing circuits connected in 
series with and between its independent armature 
circuits, and an automatic cut-off constructed and 


| arranged to cut the steam off from the engine when 


indentations, with parts of the socket piece and bar | 


pressed into the same. (2) In combination in a 
bicycle or like frame, the tubular frame parts and 





the same exceeds its rated speed, and consisting in a 
valve located in a passage which conveys steam to the 
engine, a trip lever, and a spring - controlled ball- 
regulator driven by the engine, and connected with 
the trip which it actuates to move and release the 


the connection between them, comprising the anvil, | valve, and allows the same to close when the engine 


having indentations, with the material of the frame | exceeds its rated speed. 
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M SCIENTIFIC. 


No, XIV.—THE PROJECTS OF ENGINEERING IN 
— FORMOSA. 


[From our Special Commissioner. ] 


Toxyo, 15th December. 

Tur Japanese Government do not seem to have made 
yp their mind as to whether Formosa is a Japanese 
aglony or & province of Japan proper. Under the eir- 
cumstances it would be presumptuous on the part of an 
to offer an opinion on the subject. Much of the 
maladministration has been due to the difference of opinion 
between authorities as to how Formosa was to be governed. 
The accounts of barbarities and outrages, and so forth, 
have been grossly exaggerated in the columns of your 
contemporaries, and to those who know anything of the 
Far East the surprise has been that the Japanese with 
their newly-acquired ideas of civilisation have been able 
to get along in such a wild country as well as they have 
wot along. I have had more than one opportunity of 
conversing with Baron Nogi, the Governor-General of 
Formosa, and with his staff, as also with many Japanese 
and foreign business men residing in the island, and I 
can only say that the consensus of opinion is, that while 
there have been many regrettable incidents, and many 
abuses, the accounts of atrocities, and so on, by the 
Japanese, propagated by missionaries and other irrespon- 
gible writers, are almost entirely without foundation on 
facts. ‘ . 

Professor Burton, who is well known in England, and 
who has on two occasions spent many months in 
Formosa as engineering adviser to the Japanese Govern- 


outsider 
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The east coast is mountainous and has cliffs—said 
to be the highest in the world—as much as 8000ft. sheer 
to the sea. These mountains are infested with savages, 
whose great passion is “ head hunting.” It would appear, 
however, that the only heads they covet are those with 
pigtails attached, that is to say, those of Chinamen. 

The land slopes towards the west, where there are large 
alluvial plains, and it is on these only that any except 
the savages just mentioned live, or where engineering 
works are being carried out, or are likely to be for many 
years to come. 

The engineering projects in the island may, apart 
from works of a minor nature, easily be put under a few 
heads thus:—(1) Harbours and docks; (2) railways; 
(3) waterworks ; (4) sewerage. 

These are works that are actually begun or projected. 
At some not very near future, river improvements and 
canal works are likely to have consideration, but when 
what is written a little further on, concerning the rivers 
of the island is considered, it will be seen that the 
difficulties in connection with these works—especially 
river improvements—will be very great. 

I write of ‘‘ harbours,” though, up to the present time, 
the necessary funds have been voted for the construction 
of one only, which is to be at Kilung—more often, but 
incorrectly, spelled Kelung, the first vowel being as in 
“key ’—the most northern town of the island. At this 
place there is a bay, which forms a natural harbour, 
safe at all times except those of typhoon, or when the 


The greatest length is about 250 statute 





N.E. monsoon is blowing with violence. It is intended to 


| construct two breakwaters, and to do a good deal of 
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PROJECTED RAILWAY IN FORMOSA 


ment, has just returned from that place after conduct- | dredging to render the anchorage safe at all times, and to 


ing lengthy investigations with regard to carrying out 
water supply and sanitary reforms. As he is in a far 
better position than any other European or American 
engineer to speak with authority on the prospects of 
engineering in Formosa, I have arranged with him to 
write an article for THe Ena@rneer on that subject. 
This article I give below, and enclose a map shnwing 
the existing and projected railways in Formosa, and the 
positions of the various towns, &c., mentioned by him. 


Itis not, says Professor Burton, much more than a 
couple of years since Formosa ceased to be Chinese terri- 
tory and became a part of the Empire of Japan. 

The Chinese, an indefinite number of centuries ago, 
were probably the greatest engineers of the world; but 
this state of affairs has materially changed since those 
remote times. 

_ The Japanese, on the other hand, have a continually 
nising and well-merited reputation in the matter of 
nearly all branches of engineering work, and though many 
call them ‘pure imitators,” an experience of more than 
ten years with them as teacher and adviser in connection 
with certain branches of engineering enables me emphati- 
cally to deny this allegation; yet I admit that, as is but 
natural, they do not show the boldness of originality that 
's to be foundinsome countries where engineering may be 
said to have become ingrained in the national mind 
through generations of practice, and of the contempla- 
tion of great engineering works. 

ormosa is an island about as large as Ireland, the 
topic of Cancer cutting it just in the middle, so that 





the southern half is within the tropical belt, the northern 





extend the available area, Dry docks form a part of the 
project. The design, if carried out efficiently, wil! result 
in one of the finest harbours, of moderate size, in any 
country. 

The work will be far from cheap, the greater part of 
the expense being due to the fact that the breakwaters 
will have to be run into very deep water to contract the 
entrance sufficiently. 

The estimated cost is about £700,000. Of goods to be 
imported, cement will form the largest item, but it is very 
uncertain whence this may come. In Japan cement is 
made, that is, at times, equal to any made in England or 
any other country, and the only objection to it has, up to 
the present time, been that the quality has been found to 
be variable—that, in fact, the cement has been untrust- 
worthy—but from year to year this objectionable feature is 
being eliminated. Then there is ‘“‘ Green Island cement,” 
from the neighbourhood of Hong Kong, which is being 
vigorously pushed by English agents in Formosa, and can, 
according to them, be landed in Kilung or Tamsui at a 
cheaper rate than can any other cement. 

Dredgers, and much of the usual machinery for pump- 
ing, lifting, &c., will be wanted, and a great part at least 
will be imported from Europe, though year by year the 
Japanese are making—and making well—such machinery. 
In the construction of pumping engines especially they 
are rapidly advancing, as witness the fact that the steam 
pumps for the Tokyo waterworks, which will constitute 
one of the largest instalments anywhere, are being made 
in Japan. 

A harbour is sadly wanted on the S.W. coast of For- 


purposes of refuge, this coast being particularly subject to 
the fury of typhoons. The engineering difficultied are, 
however, very great—or, to be more strictly correct, it 
seems impossible to find a site where a harbour could be 
constructed at less than a prohibitive cost. At present there 
is a natural harbour at the Pescadores, a group of small 
islands in the middle of the Formosa Channel, that is to 
say, half-way between China and Formosa, and also half- 
way between the northern and southern extremities of 
the latter-mentioned place, and it is no uncommon thing 
for a steamer in the middle of loading or unloading by 
the aid of boats or “‘ catamarans,”’ that can cross the sand 
bars which prevent a ship of any size from approaching 
the S.W. coast, to have to make for this harbour of refuge 
with all speed, on the occurrence of the ominous, steady, 
but rapid fall of the barometer, that proclaims the 
approach of a typhoon. 

As regards railways, it might perhaps be said, as of 
harbours, that the singular rather than the plural should 
be used, for, apart from short branches, only one has 
yet been projected. It is to be a continuation of the 
eighty miles or so constructed some years ago by the 
Chinese, under the supervision of English engineers. It 
is of 3ft. 6in. gauge, and when completed will run from 
one end of the island to the other. 

The already existing part of the railway affords, per- 
haps, one of the most comical illustrations of railway 
engineering that has ever been seen. I state that it was 
constructed ‘under the supervision of English engi- 
neers,”’ but this statement does not by any means imply 
that the instructions of the said engineers were carried 
out; and, indeed I am told, that one after another resigned, 








mosa, not only for purposes of commerce, but for 





finding it impossible to get the Chinese officials and con- 


tractors to carry out the work in accordance with their 
designs. The officials were bribed by the contractors, and 
became quite blind to short measure in the matter of 
embankments, cuttings, &e., and they were also bribed 
by landowners, who, as the case might be, wished that 
the railway should or should not pass through their 
grounds, and finally every official bribed the one a grade 
higher than himself to wink at the wholesale abuse. 

The consequence is that the railway may be said to 
resemble Mark Twain’s street called “ straight,”’ inasmuch 
as it is “‘ more crooked than a rainbow, but not so crooked 
as a corkscrew.” “It is the only railway I have known 
where the passengers have, not infrequently, to get 
out and push the train—consisting of a small con- 
tractor’s locomotive and two sorts of toy carriages— 
up an incline. 

The only bridge of any size on the line—one across 
the Tamsui River—designed by the engineers to be of 
iron or steel, but constructed by the Chinese of wood— 
was washed away during the past summer by a sudden 
rising of the river. 

This state of affairs is being altered by the Japanese, 
who are tunnelling, excavating, embanking, and building 
bridges. In fact ‘straightening out” the line. There 
has been great delay in carrying out this work, and 
many begin to despair of the line being pushed to the 
south. There is much excuse for this delay on account 
of the terrible and unexpected havoc wrought amongst 
the Japanese engineers, surveyors, and workmen by 
malaria. Much of the delay might, however, have been 
prevented by better management. 

It is satisfactory to be able to state that the work so 
far done has been thoroughly well done, 
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There are, indeed, other reasons than mere executive | to English engineers brought up in the orthodox school 
friction to see difficulties in the way of completing this | of sanitary engineering; but one who knows all the con- 


line. 

Observations have not been taken for a sutfliciently 
long time at any part of the island—and have not been 
taken at all in the most mountainous districts, because 
of obvious difficulties—to enable a positive statement to 
be made; but I think it is likely that when I hazard 
the opinion that the rainfall, for periods of a few hours 
or days, is greater in the mountain districts of Formosa 
than in any other part of the world, I am merely stating 
the truth. 


From a catchment area in these districts of only some | 


couple of hundred square miles or so a trickling stream 
on the gently slopiag alluvial plains of the south-east will 
become within a few hoursa veritable Mississippi—a deep 
and rapid-flowing river that may be over two miles wide. 
This width I know of from actual measurement in one 
case. 

The difficulties of establishing meteorological stations 
amongst the mountains—which rise to a height of over 
13,000ft.—seem to be almost unsurmountable, and it 
must at any rate be long before we know what the rain- 
fall there actually is; but incredible as it may seem, I 
have on the plains gauged a rainfall of 10in. in one hour. 
Yet the natives seemed to consider this downpour as 
being merely a kind of summer shower. I have known 
such a quantity to fall of a night, that in the morning 
the low-lying country was so completely under water 
that nothing could be seen except a house here and there 
—on a slight elevation—or some bamboos rising from 
what appeared to be one vast lake. 

Bridging and embanking will not be at all easy in such 
a country. Even in Japan proper the greatest trouble in 
connection with railway work has risen from floods, 
which have washed away bridges and embankments, and 
have even hurled the whole railway track to the bottom 
of ariver, leaving no trace of its original position. In 
one case a line by the coast was undermined, with the 
result that a whole railway train was precipitated at 
night into the sea. 

In Japan proper a rainfall of over 20in. is in twenty- 
four hours very unusual, the greatest I know of being 
50in. in forty-four hours. 

In spite of all the difficulties here indicated, the railway 
will doubtless be completed. The question of main- 
tenance is the one that will give the greatest trouble. 

In the matter of water supply, Formosa is, as may be 
imagined from what I have written, well enough off as 
regards quantity. It is not the same, however, as regards 
quality, for on the plains, where nearly all the towns and 
villages are situated, the rivers receive a great quantity 
of filth of many kinds, and the water is far from being 
fit for domestic purposes. There is often difficulty in 
getting a good supply of underground water, and the ex- 
pense of going to the high waters of the hills would in 
most cases be too great. 

This is not the case with all towns, however. For 
example, the capital Taihoku—formerly Taipei—has a 
supply of water that is almost unique. It is only neces- 
sary to sink a pipe to a depth of about 80ft. when water 
flows out freely above the level of the ground, and though 
I have recommended that some limit be put to the 
proximity of wells, the supply up to the present time 
has shown no indication of failing, however close 
to each other the wells have been bored, and in some 
cases they are only a few yards apart. 

The boring is done by Chinese labour, under Japanese 
superintendence, the old Chinese method, somewhat im- 
proved, being employed. The boring is done with 
astonishing cheapness. If I remember rightly, a sum 
about equivalent to £2 will secure a bore 80ft. deep, and 
the only additional expense is the cost of the lining. In 
many cases bamboos are used for this purpose, but more 
commonly wrought iron tubes of a diameter of from lin. 
to 2in. 

Kilung has been mentioned as the great harbour town 
of the island. It is also to be a naval station, and up to 
the present time the water supply has been miserable, 
as the bay is surrounded with mountains steep towards 
the sea, sloping comparatively gently in other directions, 
so that the catchment area naturally available for Kilung 
is but small. In fact, at the end of a long dry spell there 
is almost a water famine. This state of affairs will soon 
be remedied, as the town is to have a water supply from 
an upland stream, carried for about five miles in riveted 
steel pipes, fourteen inches in diameter, laid through a 
new tunnel that the Japanese have just finished, thus 
tapping the upper waters of a branch of the Tamsui 
River. 

The distribution system will be of cast iron pipes from 
4in. to 10in. in diameter. Combined pillar hydrants and 
draw-off ports will be fixed at short intervals in the 
streets for the convenience of the populace, and for the 
extinction of fire. There will be provision for house 
services, but these are not likely to be taken advantage 
of except in the case of a few Government offices and 
the residences of officials. 

Sewerage will be troublesome in the case of many of 
the towns, because they are nearly all some miles inland, 
are in many cases scarcely a foot above high water sea 
level, whilst the expense of pumping would be out of the 
question. 

These inland sites were, it may be mentioned, selected 
by the Chinese for their cities because the inhabitants 
were unable to protect themselves on the sea coast from 
pirates of their own nationality, and because no idea of 
health, or the reverse, as regards situation, seems ever to 
have troubled the minds of the Celestials. 

It would take too much space to give particulars as to 
probable sewerage works, the more especially as no plans 
have has yet been matured. It is sufficient to say that 


it is quite possible that open sewers, with semicircular 
inverts rendered in cement—not unlike, indeed, the lower 
half of an oval sewer—may be adopted in preference to 





underground conduits, either of stoneware, pipe, brick, or 
other material. 


This will probably sound very shocking ! 





ditions, and has seen how well open sewers of good form 
of cross section, carefully constructed, work in Singapore, 
may at least be allowed to have doubts. 

It is not a savoury subject to write of—presumably not 
to read of—yet I feel bound to say just a word about 
the sanitary, or rather insanitary, condition of the cities 
of Formosa, when the Japanese took over the island. It 
was something that could certainly not be completely 
described in words, but some idea of what it was may be 
conveyed when I say that, as a part of my professional 
duty, I have had to crawl on hands and knees through 
lengths of sewer in London, and that I doubt whether I 
should like less to do that again, or to walk a like distance 


| through some of the worst streets of Formosan towns as 


they were when I first visited the island. 

In spite of all that has been said to the contrary in the 
European Press, the Japanese have made many improve- 
ments in these matters, yet there remains much, very 
much, to be done. 

From what has been written above it will be seen that 
the materials most likely to be imported to Formosa 
from abroad for what may be called major engineering 
works are cement, dredgers, general machinery for har- 
bours and docks, rails, rolling stock of all kinds, with 
general railway machinery, riveted steel pipes, cast iron 
pipes, general waterworks fittings, Xe. 

A few minor works that are likely to lead to importa- 
tion may be worthy of mention. 

There is coal in the island of a quality that is good, 
but for a somewhat large percentage of sulphur. This 
coal is still worked—such of it as is worked at all—under 
the old Chinese method, the most primitive, probably, 
that ever was seen; but the Japanese will, undoubtedly, 
in time import suitable machinery for working mines on 
modern principles. 

Sugar machinery is sure to be wanted, the only crushers 
at present in use being of the most crude form and 
material, as used in China. They result in a large loss 
of the cane juice, and the whole system employed pro- 
duces a sugar of vile quality. This subject has been very 
fully treated by Dr. W. W. Myers. 

There is much sulphur, there is some gold even now 
being worked, and there is said to be more, though the 
secret of its whereabouts is lost. There is also petro- 
leum, which has been worked on a small scale, but the 
fact is that the extent of the mineral wealth of Formosa 
is still quite unknown, and that it is of very little use 
speculating on it at the present time—that is to say, as far 
as foreigners are concerned, as such are not yet permitted 
to engage in manufacturing or other enterprises. It is, 
moreover, premature to say what may be the state of 
affairs when the treaties are revised within less than two 
years, and foreigners will be free to engage in industries 
of all kinds throughout the whole of the interior. 

The present foreign commercial community in Formosa 
is very small, about a dozen or so of firms are represented, 
but the total number of men employed by them varies 
greatly. The reason is that by far the largest trade 
consists in the export of tea, which is carried on through 
Amoy; and the agents and employés of the various firms 
keep fluctuating between the two places, so that there 
may be at one time only as many men as firms repre- 
sented, then soon afterwards several times as many. 

It will be understood that far the greater part of the 
trade—apart from opium—consists in export, tea and 
camphor forming the bulk. The opium trade is a mono- 
poly, and is worked by a curious sort of partnership 
between the Formosan Administration Bureau and one 
single foreign firm. Although most of the trade is— 
so far as foreigners are concerned—export, there are at 
least two firms represented who devote themselves 
particularly to import business, one is a very well-known 
English firm, the other a German firm of high standing. 

Several Japanese firms of standing have their repre- 
sentatives in the island. The Japanese prefer to give the 
benefit of their import trade to their own country’s firms 
—and no one can blame them for this—but even in cases 
where Japanese get contracts for imported goods the 
foreign firms often profit, for the Japanese not unfre- 
quently acts merely as a middle man, subletting his 
contract to one of the European firms. 

The question of the advisability of sending special 
agents to Formosa is one on which it is somewhat diffi- 
cult to give advice. It would probably scarcely pay for 
a firm in England to send an expert agent all the way to 
Formosa, and it is to be understood that there can be 
little or no use in sending out agents who are not experts 
as concerns the goods they intend to push. Those firms, 
however, who already have such agents in Far East ports 
at no great distance from Formosa might probably with 
advantage let them pay a visit to the island. 

As regards dealing with the Japanese, it can never be 
out of place to emphasise what has often already been 
published, namely, that the people and the Government 
of this country are most exacting in insisting on the 
“pound of flesh” as regards contracts. These are not 
read in accordance with the spirit but with the letter. 
Thus, if a casting be specified to be “‘ without flaw, «&ec.,” 
it is liable to be rejected by an inspector who has not had 
sufficient practice in such work, if he can descry a mark 
by the aid of a powerful eye-piece. 

W. K. Burton, A.M.I.C.E., 
Sanitary Engineer to the Home Department, Japan ; 
Adviser in Sanitary Engineering to the Administrative 
Bureau, Formosa, Japan. 








DurinG the year 1897 there have been built abroad 
253 steamers of 278,443 tons, and 146 sailing vessels of 100,995 
tons, in addition to 42 war vessels of 133,435 tons displacement. 
Among foreign countries, the three leading places are held by 
Germany (140,000 tons), United States of America (87,000 tons), 
and France (49,000 tons). Included in the figures for Germany 
are three steamers of more than 12,000 tons each, viz.:—Kaiser 
Wilhelm der Grosse, 14,349 gross tons; Kaiser Friedrich 


| (approximate), 12,500 gross tons; Pretoria (approximate), 12,500 


gross tons, 


LITERATURE. 

| Electrical Installations. By F. J. Warpren Srevey 
| A.M.LE.E. London: P. A. Gilbert Wood, The Architer) 

1897. : 
| 
| Tus is a small book consisting of a reprint of 
which have appeared in The Architect, but with certaiy 
| alterations. The author believes there is still room for 
| another book dealing with electric lighting in a popular 


articles 


manner, suitable for the non-professional reader, After 
| giving a general description of types of engines, boiler. 
be} 


and dynamos, he treats the subject of batteries, and gives 
instruction as to maintenance. The second part of the 
book deals with the distribution of electricity, ang the 
author briefly describes the various systems of Wiring in 
use. There can be no doubt, we think, that for good 
work the tendency in future will be to discard wood casing 
altogether and to use either iron pipes into which the 
wires can easily be drawn, lead-covered twin wire, or g 
concentric system. With respect to the twin wire lead- 
covered cable there are now two separate kinds on the 
market; that with two insulated conductors laid side by 
side and covered with lead the complete cable being ¢f 
oval section, and the other in which each conductor is 
of D section. In the latter case the insulation is of jn. 
pregnated paper, and the whole is covered with lead, the 
complete cable having a round section; only the latter 
type is alluded to by the author. He gives tables of costs 
of installations, stating that an installation with gas o, 
oil engine and accumulator wiring, fittings, Xc., for 109 
16-candle power lamps would cost £637. The price, of 
course, depends largely upon the size of battery 
installed, and it is well to note that the capacity given 
upon makers’ lists cannot always be relied upon as obtain. 
able for any considerable length of time after installation, 
In his comparison of the annual cost of electric lighting 
in a private installation compared with gas lighting, the 
author leaves out of consideration in either case the cost 
of the generating plant, and takes the case of an installg- 
tion of 200 i6-candle power electric lamps in the one 
case, and 200 6ft. burners in the other, gas being supposed 
to cost 2s. 9d. per 1000 cubic feet, and he shows an 
annual saving of £40 14s. in the case of electric light, 
He has only allowed £78 for the cost of the gas installa- 
tion, which we consider too little, but in the other cage 
he has allowed £450 for the electric light, which should 
be ample. It is difficult, however, to compare such cases, 
as the cost of coal only is charged to the electric light 
plant. In considering the relative capital and annual 
costs of lighting for a country house, the gas-producing 
plant should be considered and compared with the electric 
light plant, and certainly some credit should be allowed 
to the latter system for lessening the cost of redecoration, 

The latter part of the book deals with the relative cost 
of obtaining light from a public supply and from a 
private installation, and we agree with the author that it 
is necessary to know the number of units per annum 
which will be consumed per lamp of given power, and 
also the usual maximum demand, before a satisfactory 
answer can be given to the question. 


Reform of Chemical and Physical Calculations. By C. J. T. 
Hanssen. London: E. & F. N. Spon, Limited. 1897. 
Crown 4to., xvi. and 72 pp. 

Tus volume, printed under the patronage and at the 

expense of the ‘ Carlsberg Foundation,” in Copenhagen, 

in English, Danish and German, has for its object the 
introduction to the notice of the public Herr Hanssen’s 
proposals ‘ that chemists and physicists of all nations 
should refer all observations and calculations on gravity 
to one common circle of latitude ’’—a proposal that if 
accepted would undoubtedly lead to more uniformity in 
the expression of physical data than frequently happens 
under the existing condition of things. 

The author finds that at a latitude of about 41 deg. a 





i... 
cubic metre of oxygen weighs exactly 7 kilograms, and 


suggest this latitude as the international circle of gravity. 
At this latitude the velocity of falling bodies during the 
first second is 4°90115 metres, the length of a second’s 
pendulum 0°993181 metre, the mean atmospheric pres- 
sure 759°72353 mm. of mercury, or 10°330442 metres of 
water, the boiling point of water 99°975 deg. Cent., 
the crith 0°089285 gramme; and these would become the 
international standards, the result of which fhe author 
proceeds to illustrate by a vast number of arithmetical 
calculations relating to absolute and relative weights cf 
different kinds of matter, and to heat values, such as 
specific and latent heat, atomic heat, production of heat, 
heat of combustion. The results are set forth in tables 
and in diagrams, and form an interesting record of & 
laborious and praiseworthy piece of work, which may in 
the future bear fruit, and is anyway worthy of the atten- 
tion of chemists and physicists and others dealing with 
problems affected by the numbers. The weakest point 1s 
that in order to fall in with the author's laudable scheme 
of expressing ‘“‘ with absolute exactness in units and vulgar 
fractions, instead of approximately by rows of decimals; 
he has had, in some cases, to accommodate facts to fit 
the scheme, which rather impairs the exactness, when 
judged by our present knowledge of matters; whilst in 
many instances it is found convenient to bring the 
despised decimal into requisition. 








The Klerksdorp Gold Fields. Being a Description of the 
Geologic and of the Economic Conditions obtaining in the 
Klerksdorp District, South African Republic. By G. 4. 
Denny. With illustrations and maps. London: Mac- 
millan & Co., Ld. 1897. Royal 8vo., xvi. and 251 pp» 
42s, net. 

Tue author informs us in the preface that he is provid- 

ing intellectual food of a wholesome nature which he has 

been storing up during a residence of some sixteen 
months in the Klerksdorp District, and being himself 
convinced of his own special qualifications, he recom: 
mends “ his views at least to the careful consideration of 
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————_— 
o have, or who contemplate, investments in this 


se wh 
sath and against all this we have nothing whatever 


district,” 


to say, 28 eg a fier ‘ " 
j account of the district in question. We are fur- 


oad with interesting notes on the history, a very brief 
iescription of the topography, and a more lengthy one of 
re ology ; With advice on prospecting and remarks on 
pe genesis of the ore, telling us much what others have 
caid, and what the author himself thinks ; with schedules 
and descriptive accounts of the reefs, and the companies 


In this latter portion we encounter an interest- 
ing and admonitory example of the use, or misuse, of 
dry crushing, which the author duly emphasises. Then 
follow remarks on sampling, sorting ore, grade of ore, 
methods of mining, cost of working, coal and water 
supply, drilling, hoisting, &c., which are very much of 
the ordinary type. : ; ; 

There is @ great number of sections, figures, &c., in- 
conveniently placed, on much-folded sheets, at the end 
of the book, and there are two very poor specimens of 
the art of mapping, of which the author is particularly 
proud, for he says of one of them, ‘the first, we flatter 
ourselves, is the most complete map yet published of the 
Klerksdorp District, and its accuracy is as nearly perfect 
as the circumstances would permit.” 


adopted : 


Taking it altogether, it seems to us that the main con- | 


tents of this volume would have furnished useful and 
interesting material for a paper before a technical institu- 
tion or society, and that both the subject matter and the 
author would have benefited by salutary criticism usually 
met with under such circumstances. 


Repertorium der Technischen Journal Literatur, 1896. F’ep. 

4to., pp. 282. Berlin: Carl Heymann. 1897. Price 18 marks. 
Tuts is a subject matter index to the principal technical 
and scientific periodicals published in the year 1896, com- 


piled in the imperial Patent-oftice at Berlin, and continues | 


aseries commenced and carried on for many years by 
Professor B. Kerl, and subsequently by other editors. 
The volume is distinguished from its predecessors, not 
merely by increased size, but also by the introduction of 
many new sub-headings, whereby the work of reference 
is rendered considerably easier. For those who are 
unacquainted with the character of the work we may 
state that it contains the titles of the original articles 
upon technical subjects that have appeared in more than 
250 journals published in Europe and America, nearly 


two-thirds of them being in German and the remainder in | 


English and French in about equal proportions, with a 
few in Italian, Spanish, and Swedish. The titles, given 
in all cases in the language of the original, are classified 
alphabetically under a system of subject matter headings, 
and sub-headings in all three languages, a very full 
alphabetical index to these headings being given at the 


end. Among other novelties we notice that a use has | 


been found for the letter X in the alphabetical series, it 


being devoted to a list several columns in length of titles | 


of papers upon X-ray photography, which, full as it is, 
does not, however, exhaust the subject, a reference being 
made by a foot-note to a more comprehensive list pub- 
lished elsewhere. The individual notices might, we think, 
be improved in those cases where many references are 
given to the same paper, if some method were adopted to 
show which of them refers to the original publication. 


The Tutorial Chemistry. Part 11.—Metals. By G. H. Battey, 
D.Sc., Ph.D. Edited by William Briggs, M.A., LL.B. 
“ay Ae Co, University Correspondence College Press. 
3s. 6d. 

Tuts little book is no doubt eminently suited for the 

purpose for which it is written. No one is better capable 

of forming an opinion as to its value than the editor, 
who, according to the slip enclosed within its pages, 
must be accorded a prominent rank in successes obtainec 
at the examinations held by the University of London. 
However much we may agree, or disagree, with the 
requirements of the London University syllabus for 
science degrees, for which this book is well suited, we 
can scarcely recommend it to young engineers, or technical 
chemists, who require above all a practical knowledge of 
chemistry, which, of course, can only be obtained in the 
laboratory. A good text-book is no doubt necessary, but 
there are several far better suited to his purpose than 
this little book, which have also the advantage of having 
been written by a master in the science of chemistry, 
and without any examination syllabus in view; an object 
which, in our opinion, generally destroys the value of 
any book for the purposes of genuine study. Dr. Bailey's 
work is well written and very concise, and contains a 
great deal of accurate information. The illustrations are 
faily good ; but the descriptions of the processes employed 
for the reduction of the metals from their ores are rather 
sketchy, and might almost have been left out. The 
prominence given to chemical physics is a good feature, 
as this portion of the science is of the highest educational 
value. The experiments in Appendix III. are good, and 
if carefully followed out should be very beneficial to the 
student. We fear, however, that the private students 
reading for examination will not trouble to do this, but 
will simply use the book to “get up” chemistry,” and 
perhaps scrape through an examination. Whether the 
superficial knowledge of a recondite subject thus obtained 

18 or is not worth the trouble must remain an open 

question. 
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the book appears to contain a full and un- | 


and their undertakings, and the systems of treatment | 


a. 





THE COOLGARDIE GOLD FIELDS WATER 
SUPPLY. 
| No. II. 


| THE aqueduct and pumping machinery being such an im- 
| portant element in the project, it was arranged to obtain 
| the opinion of a Committee of experts in England on the 
| practicability of this part of the project. The preliminary 
report of this Committee, consisting as it does of such 
eminent members of the profession as Messrs. Carruthers, 
Deacon, and Unwin, has a high practieal value. 

As a general expression of opinion, the Committee are 
in favour of the scheme, and consider that as propounded 
it is quite practicable, as water has been successfully 
passed through pipe aqueducts in much greater volumes, 
and has been pumped under much greater pressures than 
will be necessary in this case; but in the present project, 
where the quantity of water is so small, comparatively, 
and the distance so great, they ‘believe that in the 
| absence of special precautions, leakages, insignificant in 
| themselves, but occurring at a great number of points, 
would be a very serious matter indeed.” However, they 
are satisfied that ‘‘ with proper precautions in the design and 
manufacture, and use of the pipes and joints, any serious 
failure or loss from this cause may be avoided.” 
Subject to these and other precautions—to be indicated 
|—they have ‘‘no doubt that the scheme—if properly 
| worked out in detail on the drawing-board, and adequately 
| described in binding specifications, and subject, of course, 
to due and continuous inspection of the work—may be 
carried out with the certainty of success.” 

The Committee find that five millions of gallons per day 
—9°28 cubic feet per second—can be raised 1313ft. and 
conveyed to the required distance of 828 miles without 
an undesirable frictional resistance by a main of 26in. to 
30in. diameter. The longitudinal section in our last 
issue, page 57, shows the diameters of pipe proposed 
by the Commission, and using these the frictional 
resistance would in all amount to about 1292ft., making 
| the total head for the whole length of main about 2605ft.; 
| the details being, for the three selected diameters of 26in., 
28in., and 30in., a velocity in mains of 2°513ft., 2°172ft., 
and 1°888ft. per second; with a frictional resistance for 
| lap-welded pipes of 5°108ft., 3°538ft., and 2-497ft., and for 
| riveted pipe of 6°159ft., 4-270ft., and 3°103ft. per mile. 
| Using these values, and assuming such distribution of 
| pipes of different diameters as will satisfy the conditions 
| of pumping power hereafter referred to, the total lift and 
| friction would be as above stated, and it will enable some 
| at least of the pipes to be nested for shipment. To do 
| the specified work would require 2743 pump horse-power, 
| or allowing 5 per cent. for slight leakage from mains, 
| evaporation from intermediate reservoirs, feed-water, and 
| other supplies to pumping stations, say 2881 pump horse- 
| power, and this, in addition to a proper reserve against 
| accidents or stoppages, should be provided for regular 
| work. Besides, each pumping station should have a 
| reserve of power to cover any exceptional leakage. 

The Committee “‘ also regard uniformity of the pump- 
ing machinery as of great importance,” and have, there- 
| fore, divided the engines at the nine pumping stations 
| into two groups of 464 pump horse-power for the first 
| four stations, and 205 for the remaining five. 
| The line of aqueduct should follow generally that of the 
| railway, on account of the facilities for conveying the 
| pipes and machinery, and afterwards for the supplying 

fuel and stores to the pumping stations. The greater 
part of the main should be laid above the surface of the 
| ground, for it is stated that there is much salt in the soil. 
| As there is no prolonged frost in Western Australia this 
| may be done without danger from this cause, although 
the difficulties from expansion and contraction due to 
| changes of temperature are greatly increased. Investi- 
zations on this subject are in progress. This arrangement 
besides would economise in the cost of laying the pipes, 

as well as afford greater facilities for their inspection, and 
would avoid any danger from external pressure from the 
earth. It is locally believed that there would be no 
difficulty in protecting the pipes if so exposed from wanton 
injury. In regard to the regulation of the flow along the 
main the Committee’s report is as follows :— 

In most sections of the aqueduct it fortunately happens that 
there is high ground at a short distance from the pumping engine 

compared with the length of the section from which the tank of 
the next pumping station may be supplied by gravitation. Up to 
that high ground the rising main must always be under the pressure 
due to the altitude and the friction. From this elevated point, 
however, the flow to the tank of the next pumping station will be 
by gravitation, and we have considered whether this length should 
be without stop valves, or whether, on the other hand, stop or 
other valves are required at the inlets to the pumping station 
reservoirs or at other points for isolating SS of the main in 
case of accident, or for the purpose of obtaining ingress to the 
pipes. The former plan would be the most economical, for as the 
pressure could never exceed that due to’ the hydraulic gradient, 
lighter pipes could be used for parts of the work. But we think 
that the advantages of stop valves are so considerable, when for 
the purposes of repairing leakages or otherwise it is desired to 
empty parts of the main, that it is better to make the pipes strong 
enough to stand the full head of water when at rest in the main, 
though the main be worked with all the valves open, and the 
normal pressure will be that due to elevation and hydraulic gradient 
only. There is one section requiring special treatment. If the 
section between the second and third pumping stations were treated 
similarly to the rest, the closing of the stop valve at the third pump- 
ing station would place about thirty-six miles of the main under 
pressures of 450ft. to 650ft. These pressures would be reduced by 
about 200ft. if a reservoir were constructed on the high ground 
near the thirty-three mile of the aqueduct, and we recommend 
that such a reservoir should be constructed. The depth of this 
reservoir should not be less than 25ft. The greater the capacity 
the better, but it should not be less than 5,000,000 gallons. The 
service reservoir at Coolgardie will be required not only to equalise 
the supply for the day and night consumption, but to provide a 
store of water for use in case of repairs to the main being neces- 
sary. We think the capacity of this reservoir should not be Jess 
than 20 million gallons, and that its depth should be as great as the 
site will reasonably permit. The suction reservoirs at the pump- 
ing stations should have a capacity not less than two million 
gallons and a depth of at least 20ft. 

Cast iron as the material for the pipes is, they think, very 
properly excluded by their instructions, and in com- 
parison with steel there would be no advantage in using 














wrought iron. A class of main of steel spiral, embedded 
in cement, has been used for town supply under light 
pressure; for instance, in Venice and Algeria, and in 
Paris at Maisons Alfort barracks. The Committee 
visited Paris to see the method of manufacture of these 
pipes, but although intending to give the results of 
further examination in a supplemental report, they do not 
in the meantime recommend the use of these pipes. They do 
however recommend the use of mild steel, which should 
have a tenacity of 25 to 28 tons per square inch, and an 
elongation of at least 16 per cent. in an 8in. length. The 
method of making the longitudinal joints, whether they 
should be gas-welded, riveted, or dovetailed, is treated of 
at length as follows, and the question is left somewhat 
unsettled for the present. 


A steel pipe has been shown to us with a dovetailed longitudinal 
joint, patented in Australia and elsewhere by Mr. Mephan 
Ferguson, and termed a rivetless seam. This joint is made by 
swelling the longitudinal edges of the plate and bringing them 
together in grooves made in the opposite sides of a longitudinal 
bar. The bar is then closed by pressure upon the swollen edges of 
the plate. A pipe of this kind with two longitudinal joints was 
sent to Professor Unwin, from which strips with the joints in the 
middle of each were cut and tested. In the case of five out of six 
tests the strips broke through the solid plate and not at the 
joint. The remaining test strip broke at the joint. It is 
obvious that the joint in the specimen pipe was practically 
as strong as the solid plate. Professor Unwin afterwards attended 
at Messrs, Gwynne’s works and saw a similar piece of pipe tested 
by hydraulic pressure. The pipe was about 4ft. long, jin, thick, 
and 12in. in diameter. It had two of the patent rivetless seams. 
An internal water pressure of 800 lb. per square inch was applied 
before the test was stopped by leakage at the ends, which had 
nothing to do with the construction of the pipe. Subsequently 
about 850 lb. per square inch was got on the pipe before leakage 
at the ends again stopped the test. In a third test the pressure 
momentarily reached 900 Ib. per square inch. The pipe was bulged, 
but there was no leakage at the longitudinal joints, and they did 
not appear to be injured, though the stress on the steel must have 
reached nearly 20 tons per square inch when the interna] pressure 
of 900 lb. per square inch was applied. So far as it went the test 
was very satisfactory, but it would be desirable to test a consider- 
able length of main made by such a machine as will be employed 
in practice in the manufacture of these pipes to ascertain whether 
the joint can be made uniformly strong and water-tight through- 
out its length. The patentee states that rivetless seam pipes of 
such sizes as will be required for the Coolgardie Aqueduct can be 
manufactured in lengths of about 27ft. 

We are of opinion, however, that if pipes with such joints can 
be manufactured on a large scale with the satisfactory results ob- 
tained on a small scale, they would be particularly well suited for 
use in the Coolgardie aqueduct. They would probably be cheaper 
than riveted pipes, there would be fewer points of possible 
leakage, and they would have less hydraulic resistance. We would, 
therefore, suggest to the Government that the patentee should be 
approached with the view of some arrangement being made with 
him for trials of the system with such machinery as would be used 
in practice. It is quite possible that plates having the dovetail on 
both edges cannot be rolled with the necessary accuracy, or that 
some other practical difficulty may arise. Nothing but a trial on 
a considerable scale can decide whether the manufacture of these 
pipes can be carried on with practical success. Further, we think 
it desirable that if possible within the time available, a length of 
at least a mile of this pipe should be laid above ground, with such 
joints as the patentee proposes to use, and tested under water 
pressure. 

Such pipes have not yet been made except on an experimental 
scale. Until they have been manufactured commercially, and 
tested in the way suggested, we are unable to make a recommend- 
ation that they should be used for the Coolgardie aqueduct. Until 
further information is available, it is necessary to assume in this 
interim report that the main will be constructed according to one 
or more of the well-known and long-tried methods. 

Spiral riveted pipes have been suggested for the main. We 
have fully considered the system, but it does not appear to have 
any advantage sufficient to warrant a recommendation that it 
should be used for the Coolgardie main. 

Pipes with gas-welded longitudinal joints are undoubtedly the 
best. They are stronger for a given thickness than riveted pipes, 
and having a smooth surface, they present less interruption to the 
free flow of the water. But the immunity from possible leakage at 
joints is a still more important advantage. Per unit of length 
they are somewhat more expensive than riveted pipes, but being 
about 30 per cent. stronger for equal diameter and thickness, it 
is actually cheaper to employ them wherever the necessary thick- 
ness of the riveted pipe is at least jin., below which thickness 
welded pipes become difficult to manufacture of the required 
diameters. 

We therefore recommend that those pipes which will be subject 
to the heavier pressures, and which therefore require a thickness of 
in. or more, should have two gas-welded longitudinal joints, and 
that they be made in tubes of about 14ft. length, coupled into pipes of 
about 28ft., by inserting a plain end of one tube into a socket 
formed on the other tube, the transverse joint being riveted. 
Welded tubes can be manfactured of somewhat greater length, and 
it would be desirable that they should be as long as possible, 
because it would reduce the number of joints and the possible 
points of leakage. We understand, however, that lengths greater 
than 28ft. would be inconvenient for carriage on the Western 
Australian railways. 

The riveted pipes should be made with only one longitudinal 
joint, each ‘‘ ring” or ‘‘ tube” being therefore formed of a single 
plate. The greater part of the aqueduct will consist of such pipes, 
28in. to 30in. diameter and in. thick, and the greatest length 
of the tubes of which such pipes are made up will be about 5ft. 6in. 
The longitudinal joints should be double-riveted lap joints, and 
those of contiguous lengths should not fall in one line. Each tube 
should be made of the maximum length that can be obtained froma 
single plate. These tubes should be single riveted together into 
lengths convenient for transport. The question of the connection 
of these lengths will be dealt with in our final report. The tubes 
may be made of uniform diameter, butt-jointed, with single-riveted 
covering rings, This, however, involves two rows of-rivets at each 
transverse joint, two circular joints to be caulked which can 
be caulked only at the outer edges, and special difficulty of 
caulking and rendering water-tight where the ring covers the 
overlap of the longitudinal joints. As there are two other ways 
of making the transverse joints, either of which is less liable to 
these objections, we do not recommend butt joints. One of these 
ways is to expand one end of each tube, thus forming a socket to 
receive the plain end of the next tube, and to join the two by 
single riveting. The other plan is to construct the tubes alter- 
nately of larger and smaller diameter, the diameters differing by 
twice the plate thickness. Each larger tube will then overlap the 
smaller tubes at either end, and will be connected therewith by 
single riveting. Having regard to all the circumstances, we re- 
commend that the riveted pipes should be constructed of tubes of 
alternately larger and smaller diameter. In coming to this con- 
clusion we have, of course, considered the increased hydraulic 
resistance, which we are satisfied is unimportant. 

The bends will have large radii, and may therefore be 
made by bevelling the ends of contiguous pipes. The 
thickness of the pipes may be calculated for a working 
stress of seven and a-half tons per square inch on the net 
section of metal, with an allowance of jin. for corrosion, 
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For lap-welded mains the minimum thickness should 
be }in., as for less thickness the welding is difficult and 
For riveted mains, the strength 
of a double-riveted joint, if well proportioned, is 7jth the 


200ft., so that most of the length may be jin. steel, 
with double-riveted longitudinal joints. 
generally to the jointing, it is pointed out that gas- 
welded joints, if they pass the hydraulic test, will almost 
The following table, slightly | certainly continue water-tight, but with riveted joints 
Small leaks exist, or will be developed in ! iron pipes is first to heat them in an open-topped, funnel-shaped 


With 





should be dipped in a nearly boiling asphaltic composition, 1 

in England and immediately before being laid in Australia,’ me 
composition should be a natural asphalt containinga large roporti 4 
of bitumen, with so much heavy tar oil—creosote oil of commer, we 
added to it as may be necessary to produce, when cold, a smooth, 
plastic, and strongly adhesive varnish. The usual method with cast 
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EXAMPLE OF DISPOSITION OF VALVES REFERRED TO iN REPORT OF COMMISSIONERS 
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these two classes of mains for the different diameters and time, 


heads :— 
Welded m 


inches, 


Dia. in 


} 
26 560 
27 539 
28 520 
30 485 


From the longitudinal section of th 


as remarked by the Committee, that a considerable portion 
of the main will not be subjected to a greater head than 


The word (Special) t following the words dir valve" indicates a place 
in which the main Should be enlarged under the air valve 


ains, 


Riveted mains, 


. Thickness in inches. 

d Greatest safe head in het. 
746... 3s OO 395 
718 252 381 
692 245 368 
647 220 340 


e line it will be seen, 
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508 


458 





This is successfully done in practice, 
! upon, While still in the lengths required for shipment, the pipes 


572 | sion itself, rapidly scales off, 

| be completely removed by a bi 
| by a bath of lime water, imm 
| up. 


by the straining actions on the pipes, and the | 
greatest possible care must be taken to avoid, and caulk 
them as soon as observed. 


The corrosion of the main internally or externally is the most 
serious danger to which it is exposed, and it must be coated with | 
660 | asphalt in the most careful way possible. In the process of roll- 
636 | ing, the surface of the steel is changed to a magnetic oxide— 
613 | commonly called ‘‘ black oxide ”—which, although resisting corro- 
It is necessary that this scale should 
ath of dilute sulphuric acid, followed 
ediately before the plates are riveted 
and should be insisted 


stove of brickwork, at the bottom of which isa fire. By this means 
the pipes are rarely heated uniformly. In the case of the 
Coolgardie pipes special arrangements should be made for heating 
each length to a uniform temperature of about 300 deg. Fah. 
When so heated the tubes should be dipped into the nearly boiling 
asphalt. Here again it is essential that special arrangements 
should be made. The fire is frequently allowed to impinge upon 
| the plates of the bath, and thus by the evolution of gases from 
| the already viscous asphalt, to render the hottest portions more 
viscous still, so that they cease to circulate. These objections 
must be carefully avoided. The pipes should remain in the asphalt 
until they have fully acquired the temperature of the liquid, and 
should then be drawn out and allowed to cool while hanging 10 
that position, The dipping on the ground should follow as nearly 
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the conditions above described, and any parts of the 
iich the coating is damaged by riveting, caulking, or 
otherwise, should be properly painted with a natural asphalt dis- 
solved in bisulphide of carbon, : 
* Refore being dipped the pipes should be proved by hydraulic 
yressure, the test pressure in each case being such that the stress 
the net section of material shall be 12 tons to the square inch. 
There are used on mains of this kind stop valves, self-acting stop 
valves, automatic reflux valves, scour valves, and air valves. : 

Stop ealces.-—These should be on the sliding sluice principle with 
double faces. It is not necessary that the valve opening should be 
of the same area as that of the main. The loss of head with a 
yalve having an area equal to one-third that of the main, is so 
«mall that it is more than compensated for by the comparative 
lightness, ease of working, and economy in cost. The inlet and 
outlet to each valve should gradually taper from the size of the 
main to that of the valve. In mains of such length it is essential, 
however, that the valves should be so designed and constructed 

that the final closing is very slow, Stop valves are now satisfac- 
torily made of slightly different patterns by different makers. It 
js only necessary to specify the general construction and suitable 
test pressures, and to require the makers to mention in their tender 
the weight of the valve as a whole, and weight and composition 
of the gun-metal parts, and to send a working sectional drawing of 
the valve. These stop valves will be required at the inlet to each 
reservoir, at the outlet of the pumps, at every important depres- 
sion, and generally at distances apart not exceeding five miles, 

Scour calces.—These should have openings of 9in. to 6in., accord- 
ing to the length of main commanded, and should be placed on 
pipes connected with the under side of the main at every depres- 
sion. The scour pipes should be carried to points at which the 
water can be harmlessly discharged, and from which it cannot 
return to the line of main, Where a stop valve occurs, a scour 
yalve will generally be required on either side of it, 

Selfacting calces.—These are of two kinds, viz., those which 
close when the velocity of the water becomes abnormal, and reflux 
yalves, which close when the flow ceases or tends to reverse. Both 
forms are commonly and usefully employed in the case of long 
lengths of cast iron mains. The first kind, if properly designed 
and so constructed that the last part of the closing is done ex- 
ceedingly slowly, will effectually shut off the supply without danger 
to the main when from any cause, as, for example a burst in a pipe 
below, the velocity of the water is increased to an abnormal extent. 

When « large cast iron pipe bursts, an opening is frequently 
made as large as the pipe itself. With mild steel pipes, however, 
no leakage is likely to occur at any one point of sufficient amount 
to greatly increase the velocity of the water, or to cause the very 
serious difficulties which the sudden discharge of the main would 
entail. Under these circumstances we think it unnecessary to 
introduce the complication of the first kind of self-acting valves, 
which close for abnormal flows. Reflux valves are, however, de- 
sirable at the inlet to each reservoir, and immediately above each 
pumping station. These should be multiple-tlap valves so designed 
as to have the smallest possible lift in order that the backward flow 
of the water may be checked before any harmful velocity is 
attained. The aggregate area of the openings should be at least 
half the area of the pipe. 

Avr valves.—It is necessary to provide air valves at all summits 
of upward bends in the main to liberate the air, when charging the 
main, and to keep it free from air disengaged from the water flow- 
ing in the main or possibly from gas produced by decomposition of 
organic matters in the water. It is known to the Commission that 
serious difficulties have arisen in some cases from insufficient 
provision of air valves, or from the appliances provided not acting 
efficiently. Simple stop cocks were at one time used as air valves 
on the summits of water mains, but automatic air valves are now 
commonly used, and we are of opinion that such valves are neces- 
sary. The air valves should be in groups of three or four in one 
casing, and of considerable discharging capacity. In the case of 
the Coolgardie main we think these should be metallic valves. 
They should be protected by a strong cover from the possibility of 
interference or injury, and the leakage should be led from them 
and not allowed to flow over the main. In the case of a 
steel main of this kind the valves have a second function 
to perform, If the pressure in the main falls below 
atmospheric pressure, they will admit air and prevent a collapse of 
the main. The rapid emptying of lengths of the main would, but 
for such a provision, produce a vacuum in the main. In some 
cases the provision of air valves has been rendered inefficient in 
consequence of the air being carried past them by the flow of the 
water at more or less considerable velocity. We recommend, 
therefore, the provision of air domes at each rise consisting of 12in. 
cast iron pipes, 18in. in depth, with flanges fitted to the crown of 
the pipe. Immediately above such dome should be fixed a 3in. 
stop valve, and above that the air valve proper. Instead of cut- 
ting a 12in. hole in the main, it should be perforated with numerous 
smaller holes. In addition to this, at the most important summits, 
about sixteen in number, we recommend enlargements of the main 
to about twice the normal diameter, thus forming chambers, in 
which the velocity of the water would be reduced, and where the 
air or gas could freely disengage itself from the water and escape 
by the air valves. The enlargement may be made by gradually 
tapering a length of main up to and away from the air valve, 

The three drawings reproduced are examples of the 

proper distribution referred to above, of the various valves 
in two typical sections of the aqueduct. The Committee 
add, as general conditions :— 
_ We think it important to avoid allowing the main at any point 
intermediate between the inlet and outlet of each section to rise 
within about 10ft. of the hydraulic gradient, except near the inlets 
to the pumping station tanks, where it should not rise above that 
gradient, and to avoid this it will be necessary near the inlet to the 
tank to lay the pipes considerably below the general level of the 
ground. Wherever the pipes are so laid one or more of the follow- 
ing precautions must be taken:—(«) The pipes must be laid in open 
trenches, (4) The pipes must be laid in concrete. (r) The pipes 
must be very considerably increased in thickness, or otherwise 
strengthened to resist the external earth pressure. A combination 
of two, or all three, of these methods may be adopted as may be 
most suitable in each case, but this must be considered as the 
drawings are prepared. 

The amount of pumping required in the Coolgardie scheme is 
large and the price of coal in the Colony is high. But there is 
nothing exceptional in the sizes of engines required or in their 
arrangement, and we see no reason why the pumping should not 
be carried on in a perfectly satisfactory way and at a cost some- 
what less than that assumed in the estimates which have been put 
before us in the chief engineer’s report. 

The type of engine to be adopted for the Coolyardie scheme.—It is 
only proposed at present to have one line of main, and the cost of 
coal delivered at mean distance along the pipe live is given in Mr. 
O'Connor's estimate at 32s, a ton. Hence it is essential to adopt 
economical engines, and to provide in every way for efficient work- 
ing throughout the twenty-four hours without stoppage or delay, 
and to take every possible precaution against risk of accident either 
to the engines or the main. As the whole cost of the pumping 
machinery, exclusive of buildings and foundations, will probably 
be less than one-sixteenth of the whole estimated cost of the 
scheme, there is no reason why the type of steam pumping machi- 
hery adopted should not be absolutely the best obtainable having 
regard to all the local conditions of the work to be done. In our 
opinion the engines should be triple-expansion engines with 
surface condensers. The boiler pressure should be from 150 Ib. to 
180 Ib, per square inch, that is, high enough to make triple expan- 
sion effective. We have considered the question, and we think 
that the surface condensers may be worked by passing the pumped 
water through the condensers without unduly heating the water. 
irect-acting engines without fly-wheels would be very suitable 


as may be 
vipe at wl 


for pumping into the exceptionally long mains of the Coolgardie 
aqueduct, Engines with fly-wheels are also used safely for pump- 
ing directly into mains, expedients being adopted which minimise 
the risk of damage from the stored energy of a fly-wheel when an 
accident happens to the main. But in drawing a specification for 
tenders it should be stated that if rotative engines are proposed a 
strong preference will be given to engines so arranged as to have a 
very uniform turning moment, and which, therefore, do not require 
fly-wheels having a large amount of stored energy. The pumps 
should be arranged to give a fairly uniform discharge to lessen 
dependence on the cushioning cf an air vessel between the pumps 
and the main. The makers should be invited to arrange safety 
appliances, and to state fully what provision they have made 
against either a sudden increase of pressure due to an accidental 
obstruction in the main, or a sudden relief of pressure due to burst- 
ing of the main or sudden opening of a scour valve, The makers 
should be required to state the duty of the engines in pounds of 
steam per pump horse-power hour, and in pounds of coal per pump 
horse-power hour, which they are prepared to guarantee under a 
penalty for every quarter of a pound of steam, and every tenth 
of a pound of coal by which the guarantee duty is diminished. 

In our opinion each pumping station should be provided with three 
pumping engines, each capable of pumping 24 million gallons 
against the head at that station. Two of these engines would be 
normally at work, and one in reserve. ‘The pumping lifts in the 
plan we propose have been so arranged that only two sizes of 
pumping engine are required for all the different stations. This 
secures, besides facility of manufacture, the greatest possible 
interchangeability of parts in the engines, and the greatest 
simplicity of management, 

To obtain the highest possible economy of coal, engines of a 
rather complicated kind are necessary. We are of opinion that, 
under the conditions of working in Western Australia, it is 
desirable to sacrifice a little in economy of coal, if by doing so a 
material gain in simplicity of the engine can be maintained. 
Probably with such lifts as there are on the Coolgardie aqueduct it 
would be possible to have engines working with 14 lb. of steam 
per pump horse-power hour, or with 1°5 1b, of coal per pump 
horse-power, But such engines would necessarily be complicated 
engines. Without going so far at this stage of the inquiry as to 
say that such engines, if proposed by any manufacturer, should 
not be considered, we are of opinion that a simpler engine, working 
with 18 lb. of steam per pump gama are hour, or 1°9 Ib. of coal 
per pump horse-power hour, will probably be more suitable. The 
steam and coal consumption given above are, of course, the steam 
and coal consumption in trial conditions of working with very good 
coal, and exclusive of the steam consumption for working feed 
pumps and auxiliary machinery. In ordinary working, with varia- 
tions of load, the consumption of steam and coal will necessarily 
be somewhat greater. he engines being surface-condensing 


engines, the boilers will be fed chiefly with condensed steam. | 


Hence there is no objection to adopting water-tube boilers. Look- 
ing at the difficulties of transport, and the high steam pressure 
required for triple-expansion engines, we are of opinion that 
Lancashire boilers would probably be more costly and less con- 
venient than good water-tube boilers. We do not, however, 
recommend water-tube boilers of the small tube or torpedo boat 
type. 

General estimate of cost.—We estimate that, assuming the tubes 
are made up into lengths of about 30ft. in this country, the } ipes, 
valves and engines may be delivered at Freemantle at a cost some- 


what below that estimated by the chief engineer in his report. In | 


some respects the undertaking will exceed in magnitude anything 
hitherto performed, but each 

of the nine sections will be 

complete in itself, and so long 

as water is supplied to any 

section by that immediately 

below it, the problem pre- 

sents no greater difficulty 

than thatof pumping 5,000,000 

gallons a day to a height of 

300ft. at a distance of twenty- 

four miles, and allowing it to 

gravitate again to a further 

distance of forty miles, The 

series of nine sections pro- 

posed having on the average 

a much smaller head and a ’ 
much shorter pumping main 
than this may, under the con- 
ditions we have proposed, be 
worked with very little risk of 
breakdown even for an hour. 


year’s rate the Colony can afford to borrow within the 
next three years about four millions more without ir- 
creasing the present rate per head , which compares 
favourably with the average of the debt of the rest of the 
Australian colonies of £48 per head of population. He 
calls attention to the general prosperity of the Colony, 
due in a great measure to the gold fields, the harbour 
works at Freemantle, the deep sewerage schemes of Perth 
and Freemantle, and the railway line, all of which could 
not be carried out but for the discovery of gold in the 
Colony; and for this reason that industry should be 
fostered, and the labourers in it—the colonists who are 
trying to build up the country—saved from the discom- 
fort and distress entailed on them in their pursuit of the 
same. 








LOCOMOTIVES SUPPLIED BY BRITISH FIRMS 
TO AMERICAN RAILROADS. 


Part II. 


REVERTING to strict chronological order, we find that 
No. 25, one of the old series, was ordered by Mr. Stevens in 
December, 1830, for the Camden and Amboy Railroad, with 
the name of “‘ Stevens.’’ It was duly shipped to Philadelphia, 
arriving in August, 1831, and was put into service on Novem- 
ber 12th of the same year at Bordentown, N.J., at the place 
where the Railway Monument now stands. This historic 
engine had a pair of inside cylinders, each measuring 9in. by 
20in., and ran upon four coupled wheels, 4ft. 6in. in diameter, 
having cast iron hubs, locust-wood spokes and felloes, and 
wrought iron tires ?in. thick. The boiler was 8ft. 6in. in 
diameter, and contained sixty-two tubes, each 7ft. 6in. long 
and 2in. in diameter; the furnace, which was adapted for 





wood burning, was 3ft. Tin. in diameter and 3ft. 2in. high.; 
| the heating surface being fire-box, 36 square feet ; tubes, 213 
| square feet ; total, 249 square feet. A noteworthy feature cf 
| this engine was its circular fire-box, a pattern quite opposed 
| to the usual practice of the Newcastle firm, but insisted upon 
| by Mr. Stevens, who evidently got the idea from seeing 
| Berty’s Liverpool. This was the only circular fire-box 
| built by the Stephenson’s. The acccmpanying . illustra- 
| tion, which is taken from the builders’ working drawings, 
shows this engine as originally built. It was shipped to 
America in parts, the boiler and cylinders being in place, 
} and the other parts in separate boxes, and, as might be 
expected, the putting together of the different pieces was 
a work of considerable difficulty to the mechanics on “ the 
other side,’’ who had little or no experience of similar work. 
An historical treatise, published by the Pennsylvania Rail- 
road Company, gives the following details of this engine :— 

| ‘* When the engine had finally been successfully articulated 
| and placed upon the track laid for the experiment, the boiler 
was pumped full of water from a hogshead, a fire of pine 
wocd was lighted in the furnace, and at an indication of 30]b. 























The pumping at each station 
will be regulated by the depth of | 
of water in the reservoir from 

which the engines of that . jie 
station draw their supply, and 
as that depth will depend 
upon the quantity pumped 









































from the next station below, 
and so on down to No. 1 





station, no difficulty of regu- 
lation from No. 1 occurs. 
Where, on the other hand, 
any pumping station fails to 
maintain the rate of pumping 
of those below, the worst that 














can happen will be an overflow 


at the reservoir of that station » sTepHENSON & CO.'S “ STEVENS” (JOHN BULL, No. 25,) 1830, CAMDEN & AMBOY RAILROAD 


and a corresponding reduc- 
tion of supply at Coolgardie. 

Each reservoir should be provided with a suitable water level 
recorder, by means of which the variation of level in the reservoir 
will be continuously registered. 

The Premier of Western Autralia, in his speech, has 
told us what the proposed water supply will do. It will 
in the first instance save the railway manageme nt a sum 
of £30,000 per annum, by giving them a water supply 
along the line of 200,000 gallons per diem for eight 
months in the year from the pipes instead of hauling it in 
running tanks. It will supply two million gallons to a 
population of, say for the present, 90,000 for domestic 
purposes, leaving three million gallons for mining pur- 
poses. ‘These three millions a day will keep 300 
batteries going, each battery having twenty head of 
stampers. . . . Each of these 300 batteries could 
crush forty tons of quartz a day, and if they worked 300 
out of the 365 days in a year, going night and day, they 
could crush in a year 360,000 tons of ore. Supposing the 
yield of that ore to be only half an ounce to the ton 
. . . the output would be worth £7,000,000 a year.” 
Under the present scheme such batteries would only have 
to pay £525 for the water, which would probably be less 
than 2 per cent. on the value of the output. 

The same statesman, in proposing that the works 
should be constructed by a State loan, emphasises the 
fact that being a paying scheme it will be no more a 
burden on the people of the Colony generally than any 
self-supporting concern is a burden on a private indi- 
vidual. He states the interesting fact that the Colony, 
with a population of 123,000, is in debt only 44 millions, or 








£37 per head ; and that if the population increases at its last 





steam pressure the engineer, nervous with excitement, opened 
the throttle, and the locomotive moved over the rails. 
Several other trials were subsequently made with equal 
success, and the locomotive was taken apart again, modifica- 
tion made here and there, a tender improvised, and it was 
held in readiness to await the completion of the railroad.” 
This account made clear a matter which for a time occasioned 
us some little trouble, by serving to explain the dis- 
crepancies in detail between the original working drawing of 
the Newcastle firm and a drawing now in the Washington 
Museum, which also purports to be an exact representation 
of the engine as originally built. In this latter, the Stephen- 
son chimney and boiler mountings are replaced by others of a 
less pronounced type, which may have been the work of the 
American mechanics. 

To continue : — “ Between 1831 and 1836, the John Bull 
—its name having been changed on arrival in America, when 
it was classed No. 1 in the books of the railroad company— 
underwent considerable modifications, as changes suggested 
themselves to the watchful eyes of the American mechanics, 
and in the latter year the engine was in active service on the 
Camden and Amboy road just as she appears to-day.” The 
nature of these “‘ considerable modifications ’’ may be gleaned 
from the fact that one of the first acts of the mechanics was 
to do away with the coupling-rods and outside cranks, thus 
converting the engine into a single driver. A cow-catcher 
was next added, with an extra pair of leading wheels to carry 
it, and of this the authority already quoted gives the follow-. 
ing interesting description: — ‘One of the most notable 
features of the John Bull is the pilot, commonly known 
as the cow-catcher. As originally constructed in England 


there was no pilot attached, but when the engine was placed 





in service on the Camden and Amboy road, it was found absc- 
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lutely necessary to provide a pilot in order to assist the 
machine in taking curves. Mr. Stevens set himself the task 
of planning one, and although it was a crude and awkward 
affair, it served the purpose. The first pilot was a frame, made 
of oak, Sft. by 4ft., pinned together at the corners. Under the 
forward end were a pair of wheels 26in. in diameter, while 
the other end was fastened to an extension of the axle 
outside of the forward wheels, as it was found that a play of 
about lin. on each side of the pedestal of the front wheels 
was necessary in order to get around the curves. At first it 
required a considerable pile of stones to hold the pilot down 
to its work, and even then it is a matter of tradition that it 
had a pernicious habit of getting off the track on very slight 
provocation. Whenthe engine was to be turned the pilot had 
to be removed, as the turntables of that day were too short to 
accommodate it. The pilot which now adorns the front of 
the John Bull is a somewhat less cumbersome modification 
of the first constructed by Stevens.” 

Other changes made included the substitution of cast iron 
wheels for those originally used 


Ay 


the moving of the dome | 


forward to the barrel of the boiler, the furnishing of a bell | 


and a head light, and a new tender having a shelter extending 
forward over the footplate, and a small cab at the rear for 
the accommodation of a brakeman, who exercised super- 


| 


vision over the train, and was in direct sight of the engine | 
crew. Thus transformed, this engine performed admirable | 


service for many years until, in course of time, there arose a | 
| company master of its own through traffic by ceasing to run 


need for something better than a ten-tonner, and it was 
withdrawn to a side track at Bordentown. Its next public 
appearance was at the Philadelphia Centennial Exhibition of 
1876; then in 1883 it was brought out again for the Chicago 
Exposition of Railway Appliances. Ten years later it made 
another journey to Chicago, under its own steam and at the 
head of the John Bull train of two coaches, leaving Jersey 
City at 10 a.m. on Monday, April 17th, 1893, and reaching 
Chicago at 3 p.m., on the following Saturday, performing the 
entire journey of 912 miles without assistance, and with 
occasional spurts of 40 miles per hour speed. 
sition it formed a conspicuous item in the Pennsylvania 
Company’s exhibit, and conveyed more than 50,000 passengers 
over the Exhibition tracks in the terminal station yard. 
Finally, at the close of the Exposition, it left Chicago, 
again under its own steam, on December 5th, 1893, and ran 

















At the Expo- | 


accompanying illustration. This engine had inside cylinders 
5ft. in diameter, standing on a wheel base of 5dft. 3in., the 
total length of frame from outside of buffer beam to outside 
back plate being 16ft. 


length 1ft. 104in. and 2ft. Tin. respectively. 
and details this engine was practically of the firm’s standard 
pattern. 

One engine also was ordered of the Newcastle firm by Mr. 
D. Smith, on behalf of the Philadelphia, Germantown, and 


Philadelphia, and makers’ No. 32. It was of standard pat- 
tern, with inside cylinders, llin. by 18in., a pair of 3ft. 6in. 
leading wheels, and single drivers, 5ft. in diameter. 








THE CROYDON AND REDHILL NEW LINE. 


The boiler barrel was 7ft. 14in. long, | 
and contained ninety-seven tubes, 7ft. 44in. long and 1in. | 
diameter, and the smoke-box and fire-box casing measured in | 
In appearance | 


{ 
| 


measuring 12in. by 16in., and four coupled driving wheels | 


Works. On emerging into daylight it will pass un 

single line or siding running up from Merstham St 
the lime works, the quarries of which formed the 
of the old tramway of 1803—5, and are still largely Worked 
Almost immediately after this the line goes through a short, 
tunnel, and then runs out on a chalk embankment, passing 
close to Merstham Station and extending for about one mile. 
On this section, which is barely a quarter of a mile east of 
the existing railway at the most distant point, are : 


der the 
ation into 
terminus 


several 


| bridges over roads, and a culvert over Karl’s Brook, The 

| bridge over the Merstham and Nutfield-road is the largest 
? ; : , ges 

and is a fine lattice construction at a very acute angle. Just 


Norristown Railroad, which was built in 1833, with the name | 
| rails is still in use, the lattice bridge being unfinished. 


west of this a temporary wooden bridge for a single line of 
m 

: : : - The 

embankment ends in the fields behind Redhill Station a 


| short cutting succeeding, and being followed by a third tunnel 


only about a quarter of a mile long. This is chiefly through 
the lower greensand forming Redstone Hill, and coming out 
on the south side, passes under the Tonbridge and Redhill ling 


| of the South-Kastern Railway just beyond the engin shed 


THE heavy works undertaken by the London, Brighton, and | 


South Coast Railway Company for the better accommodation 
of its main line traffic are now advancing rapidly to com- 
pletion. They have been put in hand under an Act passed 
July 20th, 1894, for the special purpose of rendering the 


over six miles of the South-Eastern Railway. These six 
miles extend from a post about a furlong north of Coulsdon 
Station to the Redhill Junction No. 2 signal-box, and com- 
prise no sidings available by the Brighton Company, whilst 
the South-Eastern trains between London and the Tonbridge 
and Reading branches, and between those two branches them- 
selves, have to cross the path of Brighton trains in Redhill 
Station. It is not uncommon for a regular block to occur 
here, trains arriving faster than they can be got out of the 
way. To obviate this the Brighton line has been widened, 
mostly on the west side, from South Croydon to Stoat’s Nest 
siding, a little north of the boundary post above mentioned. 
This section, about three miles five furlongs in length, is 
finished, and only awaits the ballast and permanent way. 
Additional up and down platforms and new offices are being 
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vid Pittsburgh, Altoona, Harrisburgh, and Baltimore, to Wash- 
ington, where it arrived on December 13th, and has since 
been safely preserved in the State Museum. We feel that 
no apology is necessary for devoting so much space to an 
engine having such a record. 

For the Boston and Worcester Railroad, Messrs. Stephen- | 
son and Co. built, at different dates, a total of six locomotives. 
The first of these, Meteor, No. 26 in the books of the firm, | 
was originally ordered for the Baltimore and Susquehanna 
road, but was not delivered; another engine, Herald, being 
substituted, as will be shown later, and accordingly, the Meteor 
was delivered as above mentioned. She was built in 1831, 
and was of the firm’s general type of four-coupled engine, 
having inside cylinders 1lin. by 16in., and wheels 4ft. 6in. in 
diameter. In the same year another engine was ordered for 
the Boston and Worcester road by Mr. Jackson, which was 
named Boston—No. 27—which had cylinders of the same size 
as those of the Meteor, but one pair of driving wheels 5ft. in 
diameter, and a pair of 3ft. 6in. leading wheels. After an 
interval two engines were built in 1835, Mercury and Jupiter— 
Nos. 120 and 121—and in the following year two more, 
Comet and Rocket—Nos. 143 and 144—which were four- 
coupled engines of the same general type and dimensions as 
the Maryland, already described and illustrated. 

The Herald, just referred to, as supplied to the Baltimore 
and Susquehanna Railroad, was built in 1831, and is No. 7 in 
the makers’ present set of books. Though of the same general 
pattern as the Meteor, she had larger cylinders and wheels, the | 
former being 12in. by 16in., and the latter 5ft. in diameter. | 
Otherwise she presented no features calling for special men- 
tion. An interval of six years elapsed before the firm built 
more engines for this road, when, in 1837, two engines of | 
unusual design—on American rails—were delivered. These | 
were the Baltimore and Susquehanna—Nos. 151 and 152— 
and are illustrated in the accompanying drawing. They had 
cylinders measuring 15in. in diameter, with an 18in. stroke, 
and had four coupled driving wheels 4ft. 6in. in diameter, 
with a pair of 3ft. 2in. leading wheels. It will be noticed that 
the driving wheels had no flanges, in accordance with the 
Stephenson patent for six-wheeled engines. These loco- 
motives were ordered by Messrs. G. and A. Ralston, and | 
when delivered were as illustrated. However, shortly after 
their arrival in America, they appear to have had a four- 
wheeled bogiesubstituted for the single pair of leading wheels— 
a change which converted them at once into the American 
or eight-wheeled type, then rapidly coming into favour in the 
United States. 

In 1832 Messrs. Stephenson built their first and only con- 
tribution to the rolling stock of the Boston and Lowell Rail- 
read in the Stephenscn—No. &—which is shown in the | 


provided on it at Purley Station, but except a number of 
35ft. or 40ft. girder bridges over roads there are no works of 
importance, the whole length being a chalk embankment of 
moderate height. 
diverges and runs on to a brick viaduct of three arches of 
about 35ft. span. 
from Smitham Bottom to Coulsdon. 
is slightly skew, will succeed a girder bridge over the 
Brighton turnpike road, the line then entering the 
grounds of Cane-hill Lunatic Asylum, the property of the 
London County Council. For some mysterious reason 


To this viaduct, which 


the Council require the line here to be hidden from sight, | 


necessitating a short covered way of blue brick. This is now 
ready to be roofed in, most of the girders lying ready on the 


top. When finished it is to be covered with earth and sown 
over with grass. At the back of it, on the asylum 
or west side, rises a huge spoil bank, whilst in front 


is a temporary line of rail crossing the high road on 
thelevel. Between this and the road and bordering the latter 
for a long way, runs the low embankment, now planted with 
firs, which formerly carried the Croydon, Merstham, and 
Godstone Iron Railway, built by William Jessop in 1803—5, 
but purchased and closed by the Brighton Company sixty 
yearsago. The new work crosses this at both ends of the 
covered way, and then, going southwards, will have another 
bridge over the Brighton road. The abutments for both 
these bridges, which have to be not less than 16ft. high and 
45ft. span, are nearly finished. From here for more than a 
mile the line is really a widening of the old one, but at a 


| higher level, rising till it crosses over to the east side at a 


very acute angle about a quarter of a mile north of Star 
Bridge signal-box. A steam navvy is at work on this section, 
besides two locomotives, Barry, and No. 16, conveying the 
spoil to the great bank just mentioned. Only one over- 
bridge, that at Hooley Park, will require an additional span 
io accommodate the new line. At the cross-over the bridge is 
not yet begun, but the gap in the cutting on the east side is 
already made for it. 

From this point is again a separate and distinct railway 
instead of a widening. A huge chalk cutting over 80ft. 
deep leads on to a new tunnel parallel to the old one of 1838 
—41. Perfect mountains of spoil banks have been made to 
the east, carried out from two more steam navvies by 


| locomotives. There appear to be three six-coupled tanks, Nos. 


9,10, and 14, at work between the crossing and the tunnel. 
About six shafts, with steam winding gear, are at work, and 
form rather a striking sight on the top of the hill. The new 
tunnel, which is well advanced, will be about 1} miles in 
length, or aquarter of a mile more than the old one. It ends 
further south, passing very near the Merstham Greystone Lime 


| 


From Stoat’s Nest, however, the new line | 


Under the central one goes the main road | 
| quarters in Redhill and Merstham. 
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A short embankment of the greensand carries the line to 
Hooley-lane, over which there will be a bridge, and the 
Brighton main line is then rejoined at the north end of 
Karlswood Station goods yard, the total length of the new 
work from the divergence at Stoat’s Nest being a few yards 
more than 64 miles; of this about one-fourth is tunnel, ° 
Although the gradients will be less easy than those of the 
old line, the distance to Brighton will scarcely be altered at 
all, whilst the avoidance of the perpetual blocks on the South. 
Kastern will far more than compensate for the somewhat 
worse gradients. Room is left for the South-Eastern to widen 
its line if it should ever be necessary, but there is little 
chance of this being required when the heaviest part of the 
Brighton traffic is taken off it. All Brighton trains which 
call at Redhill will continue to use the South-Eastern as 
heretofore. As a set-off to this, South-Eastern trains are on 
the Brighton Company’s line whilst between the boundary 
post near Coulsdon and a point a mile north of East Croydon 


Station. About three more engines are employed making the 
embankment between the Merstham and Redstone Hil] 
tunnels. A very fine view of this section can be obtained 


from the top of the hill over the short tunnel near Merstham 
Church, the new line with its active movement of men, trucks, 


A 





A RAILROAD 


and engines, the old one with its tremendous traftic, and the 
beautiful wooded country all round spreading out below like 
a panorama. There are collections of navvies’ huts at som¢ 
half dozen points, the country being not at all thickly 
inhabited between Croydon and Redhill, considering its 
proximity to London. Large numbers of men, however, find 
The huts are of the 
usual wood and tarred felt description, somewhat inflam- 
mable no doubt, but safer than they look from the absence of 


stairs or of much impediment to getting out quickly. A lot 
| of bricks are being made on the works at Merstham ; those 





used in the abutments of the bridges are red and white in 


alternate rows, laid in English bond. 

The sum authorised to be raised for the construction of 
nearly 103 miles of line is £480,000, which does jot seem 
excessive when the very heavy character of the works is con- 
sidered. They are intended to be finished by the end of this 
year, when Sir Henry Oakley’s award expires, under which 
the Brighton Company pay the South-Eastern a large sum 
annually for the unduly large use it now makes of the six 
miles north of Redhill. 


Royat Scuoor oF Mines.—The old students of this school and 
their friends assembled for their twenty-fifth annual dinner at the 
Criterion on Wednesday, January 26th. On this occasion the 
chair was taken by Mr. Herbert W. Hughes, an old associate of 
the school, and general manager of the celebrated Sandwell Park 
Colliery in South Staffordshire. Over a hundred guests were 
present, amongst whom were nearly all the professors of the Royal 
School! of Mines and Royal College of Science, besides Professor 
W. Galloway, of Cardiff, Professor W. Thomas, of Camborne. 
Others that may be mentioned were Mr. H. Bannerman, Mr. B. 
Brough, Mr. W..B. Scott, H.M. Inspector of Mines. As usual the 
honorary secretary was Mr, H, G. Graves. The chairman, in pro- 
posing the leading toast of the evening, ‘ Prosperity to the 
Mining and Metallurgical Industrie referred to the history of 
these dinners, which were founded in 1873. He himself repre 
sented the coal mining industry, which, in this country, far sur 
passed that of any other nation, and was the foundation of 
practically all other industries. In iron manufacture Great 
Britain still led the world, but her pre-eminent position was 
seriously threatened by the United States, and only the recently 
corrected figures for the year showed that this country still 
occupied the first place. After mentioning the great In¢ rape 
of gold production, the speaker referred to the growth of electrica 
transmission of power, a subject now attracting much attention 10 
his own district of South Staffordshire ; Professor Le Neve Foster, 
one of H.M. Inspectors of Mines, replied, more particularly dwelling 
chiefly on matters connected with the education of mining engl 
neers, Other speakers were Professors Judd, Perry, Boys; 
Galloway, Thomas, and Mr. F, W. Harbord. 
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COMPARATIVE. NAVAL FORCES IN CHINESE 
WATERS. | 
Now that attention is so conspicuously directed to the 
movements and concentration of foreign warships in 
Chinese waters, the relative strength of the various 
squadrons must be an object of special interest to all 
maritime nations concerned. 
We append herewith a comparative statement showing 


(lreat Britain 











Names. Date. Displacement and type. 1. 
GREAT BRITAIN :—- 
Centurion 1893 'Battleship 10,500 13 
Immortalité | 
Narcissus 1889 Armoured cruiser 5,600 8 
Undaunted | 
Powerful 1895 ‘Protected cruiser 14,200. 25 
Grafton ... 1892 7.390) 12. 
Iphigenia 1891 ) 
Rainbow. 1891 3,600 9 
Pique 1890 J 
Archer 1885 Unarnid ,, 1,770 3 
Alacrity 1885 Sloop 1,700 3; 
~ se ~~ | ag95 1,050 1 
Daphne . 18388 1,140; 2, 
Handy 1895 Destroyer 260 3. 
Hart 1895 . 260 1, 
Fame... 1896 300 5, 
Whiting... 1896 300 6, 
Tons 67,480) 133, 
JAPAN :— 
: as | 1896 Battleship 12,450 14, 
— ee — } Protected cruiser 2,700 8, 
Akitsushima ... 1892 3,150 8, 
Hashidati ; 1891 ) 
Itsukushima ... 1891 > 1.277 6, 
Matsushima ... 18§ J 
Yoshino ... 1892 $150 15, 
Tons 50,431 S84, 
Russia and 
RUSSIA :— 
Rurik 1894 Armoured cruiser 10,923 13 
Rossia 1896 12,130 14, 
Pamyat Azova 1888 6,000) 8, 
Dmitri Donskoi 1883 5.893 ré 
Admiral Nachimoftf 1885 7.782 8, 
Viadimir Monomach 1882 5,796 7. 
Admiral Korniloff 1887 Cruiser 5.000 9, 
Kreysser ‘ ae 1875 Sloop 1,542 iB 
Zabiaca mei .lCt; vas 1.23 a 
Otvajny . 1892 Gunboat, armoured 1,500 2, 
Gremiastchy 1892 1,500, 2. 
FRANCE : 
Bayard 1880 Armoured cruiser 6.011 4, 
Jean Bart 1889 |Protected cruiser $109 = 8, 
Pascal . 1895 1,015 9, 
Descartes 1894 3,990 9. 
Eclaireur 1877 Cruiser 1,769 2, 


Tons 79,194 107, 





with the addition of the ships from the North Pacific. 
But, with Japan as an ally, the condition of affairs would 
indeed be changed. Her fleet of nine brand-new war 
vessels, with a displacement of 50,000 tons, 102 heavy 
guns of the most recent type, and rates of speed the 
lowest of which is 17°5 knots per hour, would throw 
almost immeasurable odds in our favour, independently 
of the splendid reserve which she leaves in her dockyards, 
even after despatching the squadron of nine battleships 


and Japan. 








H.P. Speed. Armament, 

24 18°5 ‘Four 10in., ten 4*7in. Q.F., twenty small Q.F. 

500 18°0 Two 9° 2in., ten 6in, Q.F., sixteen small Q.F. 

000 22-0 |Two 9: 2in., twelve bin. Q.F., thirty small Q.F, 

000 20°0 ‘Two 9 2in., ten 6in, Q.F., seventeen small Q.F. 

.000 19°7 ‘Two 6in. Q.F., six 4°7in. Q.F., and nine small QF, 
500 16°5 |Six 6in, Q.F., eight small Q.F. 

000 17°0 |Ten small Q.F. 

400 13°0 [Six din. Q.F., four small Q.F. 

000 14°0 /Eight din. guns, 

800 27°0 |Six small Q.F. 

010 27°0 

4100 30°71 

000 30°0 

224 Heavy, 126. Small, 192, 

000 18°5 Four 1zin., ten din. Q.F., twenty-five small Q.F. 
500 20°0 Two 6in., six 4°7in. Q.F., twelve 3-pr. 

100 19°0 Four 6in., six 4°7in., Q.F., ten 3-pr. 

400 17°5 One 12in., eleven 4°7in. Q.F., sixteen small Q.F. 
000 23°0 |Four 6in., eight 4*7in. Q.F., twenty-two small Q.F. 
600 Heavy, 102. Small, 152. 
France. 

3,250 18:0 | Four Sin., sixteen 6in. Q.F., six 4° 7in. Q.F. each, 
500 20°0 4 eighteen small. | 
000 18°S Two Sin., thirteen 6in.. fourteen small Q.F. 

000 16°5 Two Sin., four 6in., twenty-six small Q.F. 
000 16°7 Eight Sin., ten 6in., ten small Q.F. 

000 15°2 Four Sin., twelve bin., eighteen small Q.F. 
000 17°5 Two Sin., fourteen 6in., twelve small Q.F. 
800 13°0 Two 6in., seven small Q.F. 

194 14°5 Six small Q.F. 

500 15°0 One 9in., one 6in., ten small Q.F. 

500 15°0 One Yin., one 6in., ten small Q.F. 

538 14°0 Four 9'4in., two 7‘4in., eight small Q.F. 
000 19°0 Four 6°2in., six 5°5in., fourteen small Q.F. 
000 20°0 Four 6°2in., six 5°5in., fourteen small Q.F. 
000 21°0 Four 6°2in., two small Q.F. 

050 15°0 Eight 5°5in. guns. 

332 Heavy, 165. Small, 205. 








the names, ages, displacement, power, and other charac- | and cruisers. 


Every endeavour should therefore be made 


teristics of the vessels composing some of the several to enlist the sympathies of Japan in our views as regards 


squadrons; purposely grouping together those of Great 
Britain and Japan, and those of Russia and France, as 
ossible allies in the eventuality of prospective differences. 
he naval forces of Germany and the United States will 
be considered separately hereafter. 
The names of all the nine warships composing the 
squadron which is in course of preparation by Japan 
have not as yet been detailed in the brief telegrams that. ; 


China, our interests in the matter being identical. 








CONTRACTS OPEN. 
NORWEGIAN STATE RAILWAYS. 


THE administration of the Norwegian State Railways are 
nviting tenders for the supply and delivery of 74,900 railway 


have been despatched from the East, but the Fuji and plates in accordance with specification and accompanying 
Yashima have been specified—the two powerful and swift- | sketch. Tenders, marked “ Underlagsplader,” are to be 
steaming battleships that have been recently completed | addressed to ‘ Styrelsens Expeditionskonter Statshanerne 
in Great Britain—so it is reasonable to assume that the | Christiania,” up to 7 p.m., 
[sland Empire will despatch to the possible theatre of on Wednesday, the 9th 


war the very latest and most important of her ships. 


February next. 


Alternative’ A. 
Parallel Plates 





898 


Deviations in thickness of + or ~ 4 mm., and in the 


Other 


measurements of + or — i mm. are allowed. Algo in the 
punching of the holes a deviation of + or — 1 mun. iy their 
position is allowed, and of + or — 4mm. in their size. te 
the distance from the catch of the plate to the back of the 
corresponding holes must under no circumstances be naa 


than 1 mm. shorter than shown. Plates will be examined by 
the controller of the railway at the rolling works. \yith the 
exception of salary and travelling compensation to the ae 
troller, the contractor to bear all expenses as to tests: suffi. 
cient notice must be given when the inspection cay Com: 
mence, Plates to be delivered properly bound together, teri 
plates in each bundle, free into trucks Christiana Kaster, 
Station, addressed to the Chief Engineer for the Christiana 
Gyorik Railway by May Ist, 1898. Payment will be made i 
latest within one month atter the receipt of goods and of 
the inspector's certificate through the above-named chief 
| engineer, to whom the invoice must be sent, and who must algo 
receive due notice when goods will be sent from the works 
| Right is reserved in case of unsatisfactory delivery— especially 
as regards the time fixed —-to obtain supplies at the contrac. 
tor’s expense. 








OF JUNIOR 


THE INSTITUTION ENGINEERS, 


A VERY numerously attended meeting of this Institution wa. 
held at the Westminster Palace Hotel on Friday, 21st inst., the 
chairman, Mr. B. Vorley, presiding, when a lecture oy 

| ‘Laboratory Testing Machines and the Latest Example,” was 
| delivered by Professor A. C. Elliott, M. Inst. C.E., Hon. M, Inst 
J.E., of the University College, Cardiff. 

The lecturer in his introductory remarks made reference ¢, 
considerations affecting the question of design. Design, he said, 
an attribute of the highest intelligence, was in a special sense yo 
small part of the science and practice of engineering, and high 
achievement in engineering design demanded, among other things, 
knowledge of mathematical and mechanical analysis. But abstract 
analysis was by itself entirely useless to the engineer ; 
viceable it must be based on experimental data, and di veloped 
with and by experimental investigation. The testing machine was 
an engine for the production of a certain class of such data ; « too! 
from the results of which the engineer might secure the realisation 
of his design in exact conformity with a skilfully drawn specifica 
tion. To him the chief interest of the machine perhaps arose 
from the circumstance of its being an instrument of research, 
The engineering specification was a grand and wholesome thing 
when kept well up to date. The technical term * testing’ 
doubt derived from the ‘testing clauses,” though orig 
meant what is now called ‘‘ proving ’-—a view more than s 
tained by the fact that the phrase ‘tested to destruction 
survives, 

From the educational and research points of view, it was 
desirable to cover experimentally the entire field of strength of 
materials, Financial considerations dictated that if this was to Ix 
accomplished immediately a compound or universal machine was 
requisite, The 100-ton machine at University College, (Cardiff 
answered to this description; it had the extraordinary length, 
capacity in tension, compression, and bending of 10ft.; could twist 
to fracture a steel shaft 24in. diameter, and shear a mild steel! bar 
34in. by lhin, section, The peculiarity of the machine was, so t 
speak, its “mobility and convenience. All the different forms of 
tests could be made in any order with a maximum interval of four 
minutes. The machine was of the horizontal type ; the specimens 
always remained at the exact height above the floor most suitable 
for observation of general behaviour, callipering, and noting of 


to be ser 





detlection. Messrs. Buckton, of Leeds, were the makers; the: 
had produced most of the testing machines in this country. A) 
of those, however, were vertical, with the exception of the 5/-tor 
machine built to the order of Professor Kennedy, which might 
justly be regarded the prototype of the Cardiff machine, a trial on 
which latter had revealed a possible error of the order of ;},, per 


cent, Sensibility was a quality that should be distinguished fron 
accuraey. Probably the Emery machines were the most sensitive ; 
the lecturer's experience was that, worked up to the full load, the 
were too delicate to stand the severe work of ordinary testing. 
In the matter of extensometers, Professor Elliott spoke well of the 
mechanical multiplying system, which could be trusted to , 5} 
He evidenced a strong preference for recorders absolutely 
automatic—wholly independent of the poise - weight and th 
dexterity of the operator. Asa typical example of the Buckton 
vertical machine, that at Bradford Technical College was selected 
and described. The laboratory machines at Edinburgh, Man 
chester, Liverpool, London Central Technical College, Sydney 
Madras, &c., were illustrated by a comprehensive set of lantern 
slides, and finally some American and continental machines we 
similarly dealt with. 

The lecture concluded with a reference to the good results that 
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Alternative B. 
Wedge shaped Platca 















































Amongst these we may safely expect the Yoshino to be | Besides the regulations Fig t.: 
included, her very prestige in former actions rendering it | laid down in the advertise- Fig!. aie | 120 
impossible that she should be left behind. The Akashi ment, and the “general a a SSD RD etaiee srseeee ne ae 
and Suma, of 20 knots speed, will also be despatched, ‘egulations for tenders,” it y C at +1? VI 196 IIs 
as illustrative of what the Japanese can build themselves ‘5 further necessary that iain pee i ed 
at Yokosuka, and the three vessels of the Matsushima = — r neal = be | ERUOND ICME 1 AG RET ES , Jas gs P 
type did such splendid service at the action of Yalu that cocape diya wore ange the eo) a I, pals 
no squadron haling from Japan would be complete period pc oe eG Pals | : 
without them. The Tackachiho and her sister cruiser jng, unless a reservation to / A 142 Re 
will not, we imagine, be sent with this representative the contrary be made by eres aan oe : s S | “ 
flotilla, as, although their speed is superior to the heavy the contractor. Tenderers 2 dd | ss 
trio which were designed at La Seyne, their secondary must state the rolling work fais | : 
armament is not of quick-firing character. Nevertheless, from which the materials : 62409 Plates marked G 
they did excellent work in the recent war. shall be obtained. Prices 62400 Plates marked G 

It will be at once seen that the combined displacement t? be stated per 1000 kilo- 
of the French and Russian squadrons is 79,000 tons, or $'@™mes for the actual Fig 2 Fig 2 
12,000 tons in excess of that comprised by the British weight. In case of tenders go) | —-________—__--- rs I 
vessels ; that the number of heavy guns carried by the — made for plates of s a as — “sed 

: ; : ae ER eee * ..- form somewhat different to fe 94 ---- 166 .-.---------0- #194 S 
two first-mentioned groups is 165, against 126 mounted in | jya¢ shown in the drawings Ee Seer BED oo eo ign ead 5 
our own ships; but that the steam power of the foreign 4 drawing of them must > bag oi { 
squadrons computes to 26,000 indicated horse-power less | accompany the tender. In on se a ee i 
than that of the vessels of Great Britain. The addition all, 74,900 plates are to be 19 ies fz ES eras 4 
to our naval force in the Chinese Seas of the Imperieuse, | delivered to this drawing a, Na ' 1943, 
Comus, and Satellite from the North Pacific, as apparently | and _ specification, while cee) eres a sed 
purposed by the Admiralty in the event of complications | alternative tenders are re- Si] SIs 
arising, would make the figures of displacement just quested for the delivery of + pO cemeas 1 ae 
balance one another; but there would still be a prepon- | the parallel plates shown pa 
a in the number of heavy guns in favour of the Se oe Spare aes. salle spss © + |} mA |! 
oreign vessels, although the fact is that many of the older | * fi = cae 1 TT teste eee ee IDG ink acnncecenee-==9 4 
Russian ships have not a quick-firing secondary arma- Pes oes gg ng See ee ee : “ 
ment, so that they are inferior to our more recent cruisers ee ne 12500 Plates marked O 


in this respect. Then there are the four destroyers, 
which have no foreign representatives. , 

To sum up. The situation, when all the expected 
additions to the foreign squadrons arrive, is not altogether 
such as we would desire. Taking the most favourable 


a 


The plates must be flat 


| and rolled of soft steel, which must be capable of standing , had followed the extension of facilities for appeal to ex} 
| both in respect to the training of young engineers, and the 
| interests of the profession generally, and a vote of thanks to the 
| lecturer, proposed by Professor D. A; Low, seconded by Mr. B. H. 


tension of 87 to 42 kilos. per square mm., and of being 


| bent to an angle of 45 deg. without showing any signs of 
breaking. 


The plates shall be rolled im the form shown 


view of it we only have a bare equality on our side, even in the drawing and of the dimensions thereon given. 





veriment 


Joy, supported by Mr. J. Hartley. Wicksteed, brought the 
proceedings to a close. 














Other 
ln the 
their 














JAN. 28, 1898 


THE ENGINEER 














— 





THE HASKIN 





hed 


a OHH 


THE HASKIN PROCESS OF PRESERVING 
TIMBER. 
A process of wood preservation, differing in principle 
from any of the older methods, has recently been tried 
with success in the United States, and has now obtained 
a footing in this country. The process is the invention 
of Mr. 8S. E. Haskin, who has spent many years in its 
elaboration, and has now succeeded in giving it so practical 
a form, that a works of considerable size has been erected 





Fig. 1—DETAIL OF DOOR LATCHES 


at Millwall, at the Samuda yard, for the treatment of 
timber on a full commercial scale- This works, which 
we have visited, present nothing of the nature of an ex- 
perimental undertaking with temporary appliances, but 
i equippéed with large and heavy plant of excellent design 
and finish, and is capable of treating timber in quantity 


W 








OOD VULCANISING 


as an everyday affair of ordinary business. It is, there- | 


fore, of more immediate interest to engineers concerned 
with the preservation of timber than could be any 
method, however ingenious, which was not being 
prosecuted on a profit-and-loss basis. 

The fundamental idea underlying the process is the 
subjection of timber to be preserved, to air at a high tem- 
perature and pressure. The temperature used may be as 
high as 400 deg. Fah., and the pressure as much as 200 Ib. 
per square inch. Now it is known to 
chemists that woody tissue begins to undergo 
resolution at a temperature of about 300 deg. 
Fah., and further that the resolution is 
exothermic, ?.¢., that it is accompanied by 
tie evolution of heat, and will, when once 
started, tend to proceed without the appli- 
cation of heat from without. The resolution 
of woody fibre, as commonly effected by 
destructive distillation, results in the pro- 
duction of substances, such as wood creosote, 
which are capable of acting as antiseptics. 
The virtues of wood creosote as a preserva- 
tive for timber have long been recognised, 


of ordinary gas plants depending on the 


creosote commonly used in this country for 
impregnating wood which has to resist the 
joint corrosive effect of air, moisture and 
micro-organisms. Now it is conceivable 
that if a portion of a piece of wood, say a 
sleeper, were caused to undergo this destruc- 
tive resolution in situ, that is, if a certain 


as to distil it in the very midst of the re- 
maining constituents of the wood, these 
latter would be impregnated with the pro- 
ducts thus evolved, to their, ultimate pre- 
servation. 


deterioration of the mechanical qualities of 
the wood. It would be of little advantage to 
preserve a balk of timber if the balk were 
left weak and brittle. It is on such nice 


of the kind we have sketched must depend, 
and it is the bringing of this adjustment 
within the limits of commercial procedure 


Haskin process. 

With these preliminary ideas, one may 
consider the rationale of the Haskin process 
a little more narrowly. The first operation, 
conducted as described below in our account 
of the plant, is to remove surplus moisture 
from the timber to be treated. Casual wet 
from rain, snow, and frost, is dried oft, but 
no attempt is made to expel the sap of 
the wood. The sap, containing, as it does, soluble 
organic constituents about to be converted. into woody 
fibre by the life-action of the tree, will be that_ part. of 
the whole which is most easily affected by any process 


of destructive resolution applied to the whole mass of the | 
wood. It is watery, of course, and part of this water is | 


WORKS, 


and in the United States, where coal-tar | 
creosote is scarce on account of the rarity | 


-arbonisation of coal, wood creosote has been | 
substituted with good effect for the coal tar | 


part of the fibre were heated in such a way | 


It is evident that any such | 
pelican-like proceeding must be controlled | 
with the utmost nicety in order to prevent | 


adjustment that the success of any process | 


which has occupied the inventor of the | 









MILLWALL 


— - ee 





| 4 airs 


expelled when the wood is subjected to air at a high tem- 
| perature; but its organic constituents appear to be 
| resolved in the mass of the wood into bodies of the class 
of turpentine and creosote, and are there retained, 
because the operation is conducted not only at a high 
| temperature but also under heavy pressure. 

Direct evidence of this change is afforded by an 
analysis made by Professor C. F. Chandler, of Columbia 
College, who, on examining a sample of oak which had 
been preserved by the Haskin process, found that it con- 
ained 11°91 per cent. of substances which could fairly be 
considered as derived from the action of a moderately 
| high temperature on the wood, these substances includ- 
ing terpenes—substances of which common oil of turpen- 
| tine is a type—phenols—carbolic acid and its homologucs 





Fig. 2-END OF CYLINDER 


—and resinous acids, all bodies which would tend to the 
retention of the woody fibre in an unattacked state. 
During the process which produces these antiseptic 
materials the wood is raised to a temperature incom- 
patible with the persistence of the most robust. bacillus. 
Thus it starts on its industrial career sterilised and im- 
pregnated with antiseptic substances. Moreover, this 
impregnation has been effected in the very cells and fibre 
of the wood itself, and the uniform and adequate dis- 
tribution of the preservative depends, ndf on the care and 
thoroughness with which any alien substance has-been 
injected, but on the equable distribution of heat through- 
out the. mags of the wood, so that.all parts have-heen raised 
to the critical temperature at whith.resolution of the less 
stable fractions of the sap and of the woody tissue begins, 








» 
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This last clause raises the question as to how far the fibre 
of the wood contributes to the produetion of preservative 
material. Part at least comes from the sap, but the 
quantity is large enough to warrant the belief that a por- 
tion of the fibre itself is broken up. A knowledge of the 
chemistry of destructive distillation leads to the con- 
clusion that the action of a high temperature on woody 
tissue will be selective, and that the more endothermic com- 
pounds will be resolved first. Therefore those portions 
possessing the smallest stability will be utilised in the 
formation of a preservative. But, it may properly be 





urged, is chemical instability necessarily incompatible with 
mechanical strength ? It must be acknowledged that there 
is no such connection. 

Direct experiment alone can decide whether in acting 
on a portion of the fibre the mechanical strength of the 
wood as a whole has been impaired. Proof has been pro- 
vided by tests made by Professor Thurston and by Mr. 
Alfred E. Trantwine, which demonstrate that wood 
treated by the Haskin process, and therefore presumably 
fractionally resolved, is distinctly better as regards its 


ae 


transverse and compression strength than is wood 
otherwise identical which has not been thus treated. It 
is reasonable to deduce, therefore, that in selecting those 
parts of the wood which are least stable chemically, and 
obtaining a preservative material therefrom, the process 
has not destroyed the more definitely woody portion of 
the structure on which the strength of the timber 
depends. 

It is amply evident that the process is one depending | 
for its success on the utmost precision of working. Its | 
chemistry, although fairly represented by the argument | 
which we have set forth above, is not settled definitively, 
and is of sufficient theoretical interest apd pyactital fn: 


portance to mérit close and systematic investigation. 
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air-compressing cylinder so as to cool the air heated 


But already, by dint of continual experience, and by the 
by compression on a well-known tystem. The moist 


rigid application of the method of trial and error, Mr. 
Haskin has embodied his conclusions in a substantial and | compressed air is next dried by passage through 4 
satisfactory apparatus. This is shown in the accompany- | water separator. It has now reached the first Stage 
ing figures. On page 79 the vessels in which the wood | of its proper cygle. It is pumped by the circulating pump 
is treated are shown. They are each 120ft. long by | shown in Fig. 4 through tubes heated by live’ steam, 
6ft. 6in. in diameter, anchored at the further end, and | thence through a sort of pipe stove heated by coke. [ts 
free to move over rollers when their temperature rises | temperature is raised to 400 deg. Fah., and it is ready for 
during the process. They are built of boiler plate, and | delivery to the timber treating cylinders, in which itis essey. 
are in several sections, so as to facilitate jointing and | tial that constant circulation shall be maintained. Fyoy) 
transport. The near end is closed by a door of peculiar | these it passes to a tubular cooler and is taken to the cir. 


Fig. 3—AIR COMPRESSING ENGINE 


culating pump and sent again through the same cycle. Any 
loss of pressure in the course of the circulation is readily 
made good by occasional use of the compressor. The 
temperature used depends on the class of timber tu be 
treated, and may be such that the heating of the air can 
be performed by live steam without the use of a special 


construction, which is shown in detail in Vig. 1. These 
doors are counterpoised and controlled by a hand wheel 
shown in Fig. 2, by which they can be brought into 
position, and removed for the insertion of a load of timber 
in less than two minutes. The wedging bars are actuated 
from the centre of the door by the gear there shown, and 
are shot into their slots at a single operation. furnace. For the preservation of wood which is subject 
In these receptacles the wood is subjected forabouteight to such destructive agencies as sleepers are exposed to, 
hours to the action of air at a temperature of 400 deg. a high temperature is, however, essential. 
Fah. and at a pressure of 2001b. The entrance end of one A general view of the engine-house, showing Doth cou- 


om 


Fig. 4--AIR CIRCULATING ENGINE 


of the cylinders is shown open in Fig. 2. Here are seen | pressing and circulating pumps, is given on page 83. Steain 
the rails on which the trolleys run conveying the timber | for all purposes is provided by three Galloway boilers, 


into the interior of the cylinder, and also the steam pipes | 28ft. by 7ft., working at a pressure of 2001b. per square 
which are used for the preliminary warming of the|inch. The whole plant has been constructed by Messrs. 
cylinder before the treatment proper of the wood begins. | Galloway, and is of the most substantial description. 
When the timber to be treated is in place, steam is turned | It is claimed that the Haskin process is applicable for 
into these pipes and surplus moisture from the outside of | the preservation of timber generally. Wood for indoor 
the timber is expelled and run off through cocks at the | use, ¢.g., for furniture and internal fittings and decoration, 
bottom of the cylinder. These are shut, and heated com- | may be less drastically treated than that to be employed 
pressed air is driven in. This is provided by the air- | for sleepers, piles, and the like. In all cases, however, 
compressing engines—Fig. 3—having steam and air | a preservative effect is obtained from the products of the 
cylinders both 18in. dia. by S0in. stroke.. The air is | wood itself, withqut the addition of any extraneous 
mpresseld at one Stabe tod & pressiie of 200]b. per material. Tests of sleepers, under heavy conditions of 
square inch, and to aid this, water is injected into the wear and exposure, have been made in America with satis- 
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factory result. Engineers in this country are already 
well disposed to give the new method of preservation a 
thorough and impartial trial. We shall await the result 
of these experiments with an interest above the ordinary. 

So much premised concerning the chemistry of the 
process and the general feature of the works, we may now 
with advantage goa little into detail. In several respects, 
indeed, the apparatus is unique, and much credit is due to 
Mr. Haskin for the way in which difficulties have been over- 
come. The site of the works is, as we have said, the old 
Samuda Shipyard, in the Isle of Dogs, close to Messrs. 
Yarrow and Co.’s works. The foreshore is gradually 
being filled up, and a small dock or basin is being con- 
structed in which vessels and barges can lie. Rails and 
turntables are already laid down, by the aid of which 
sleepers and timber generally can be transferred from the 
river side directly to the great preserving chambers. These 
are the largest vessels ever asked to carry a pressure of 
over 200 Ib. on the square inch. But this is not all. 
The ends of these vessels can be withdrawn bodily; 
nothing of the kind has ever before been attempted 
on a similar scale. A perfectly air-tight joint is 
made by a strip of asbestos insertion, which goes round 
the angular face in the vessel end, and against which the 
turned face of the door bears. We believe that all the 
work has been schemed by Mr. Haskin, but the way 
in which it has been carried out in practice by Messrs. 
Galloway is beyond praise. It is little short of wonderful 
to see these doors made tight in two minutes, and then 
not leaking in the slightest degree under a pressure of 
200 Ib. to the square inch of hot dry air. 

The process of creosoting sleepers is ineffably dirty. 
The black tar finds its way everywhere. The contrast 
between this dirt and the cleanliness of the Haskin 
process is very striking. . At Millwall all the buildings 
have been carefully whitewashed, and the machinery 
and pipes are all painted either white or red 
to distinguish the flow and return pipes. An idea of 
the magnitude of the plant will be obtained when we say 
that the cost of clothing alone of the vessels and pipes 
was not very much short of £900. The work has been 
carried out throughout by the United Asbestos Company, 
Limited. In some cases composition has been used, in 
others the asbestos mattress. The three great vessels 
are painted white, and so efficient is the clothing, that 
unless the hand is placed on the coating it is not easy to 





know that the cylinders hold air at a temperature of 
300 to 400 deg. The pipes, of which there is a great 
quantity, of various sizes, are all covered in the same 
way. 

All the machinery from first to lst has been supplied by | 
Messrs. Galloway, and is as substantial as it is possible to 
make it. The general plan is exceedingly simple. Next 


the road, to begin with, is the boiler-house ; then comesa 
long engine-house, in which are the compressors and the | 
circulators; then come the separators in which the air 

deposits much of its suspended moisture ; next is the heat- | 
ing stove; then come the three curing cylinders, | 


ends of which face large folding doors giving on the 
deep wharf, with its rails and portable crane, so that the 
timber can be moved to and from the river with great | 
ease. 

| 








THE END OF THE WAR. 
! 

THE defeat of the Amalgamated Society of Engineers | 
is complete. Probably no trade dispute of which a record 
exists has been begun, carried on, and ended so disas- | 
trously for one side. Mr.Tom Mann, who may perhaps | 
be regarded as an adequate exponent of the views of | 
labour, has publicly admitted that the men have achieved 
nothing. Thirty weeks of enforced idleness have resulted 
in the ruin of the most powerful trade union in the world ; | 
for the Society is beyond all question ruined. Its finances 
were actuarialy unsound for years; and itis not too much 
to say that now it possesses no finances. The £60,000, | 
which we are assured are intact, remain to meet the 
most pressing demands of those who may claim super- 
annuation relief. Over a quarter of a million of savings 
has disappeared, and the Society is besides heavily in 
debt for money lent to prolong the struggle. For years | 
to come the members will be heavily taxed to restore the 
sum lost and pay off their corporate debt. To belong to 
the Society will be an expensive business; so expensive, 
that total disruption is talked of, and the formation of | 
two or even three new unions to replace the moribund 
institution. This is for the future. As regards the pre- | 
sent, Mr. Barnes and his fellows have issued a circular, | 
in which they state plainiy enough that it is useless to | 
prolong the contest, as there is no more money wherewith 
to fight. They claim that they have gained something, | 
but none know better than they that they but get now 
from the masters what was offered them a month ago, 
and no more. We believe that work will be resumed on | 
Monday. It is, of course, possible that some of the men 
will refuse to go back to the shops. But this is really of 
no consequence, as there is no longer any strike pay 
available. If they do not work, they will not be able to | 
eat. An evil of that kind may be trusted to cure itself | 
without extraneous aid. 

Mr. Barnes will be among the first to admit that he 
has made a mistake. But he, and many others, may fail 
to understand its precise nature. To arrive at a right | 
conclusion it is essential that we should ascertain the | 
cause of the dispute, and the reason why the employers 
have acted as they did. At the root of the whole matter | 
we have Socialism. What this means in this particular 
case has been very clearly set forth by a highly competent | 
exponent of the socialistic doctrine, namely, Prince 
Krapotkin. He delivered an address on Monday night at 
the Memorial Hall, Farringdon-street, on ‘‘ The Develop- 
ment of Trades Unionism.”’ In the course of the address 
he said that the attitude taken up by the employers in 
connection with the engineering dispute, showed that the | 
time had come for trade unionists to abandon the policy 
of passive resistance, and to adopt one of constructive 
activity towards capital. Hitherto they had treated with 


|sumption could only 
| output of the firm was certain to be a constant quantity. 


the capitalist in such a way as to admit his right to call his 
factory his own, and to be the sole manager of it. In future 
trade unionism must refuse to recognise this individual pro- 
prietorship. 
recent war. For years past an effort has been made to take 


the management of engineering works out of the hands | 
of the owners, and to fix the output and settle the | 


remuneration of the men, and the character of the work 


they should do, without the smallest consideration for | 


those whose capital was invested in the plant and buildings, 


‘and whose energies and skill supplied the work to the 


men. This policy was fairly successful. So far successful, 


indeed, that Mr. Barnes was encouraged to advance a | 
step and still further limit output and control management. | 


Under this new burden masters began to get restive. 
Mr. Barnes, Mr. Sellicks, Mr. Burns, and others, know- 


|ing that this is essentially a free trade country, and | 
aware that the limitation of output was Protection in a | 


disguise so thin that it would deceive no one who gave the 
matter a little thought, were wise enough to see that in a 
battle fought on the management question the engineers 
could not hope for popular support. They therefore changed 
the point of attack, and proceeded to fight for an eight 
hours day—a matter not at all understood by the general 
public, but certain to find favour with large numbers for 
various reasons, mostly humanitarian, sentimental, and 
fatuous. The leaders of the Amalgamated Engineers 
took it for granted that London would be left to fight for 
its own hand. The victory won there, the war could be 
extended to other centres of industry. Mr. Barnes 
assumed that the spirit of competition and trade rivalry 
would operate powerfully to prevent the provinces from 
helping the metropolis. In this he was mistaken; and 
probably he thinks, in common with many others, that 
this is the only mistake he has made. 
a very partial and misleading view of the subject. The 
true mistake is one much more important, and involving 


questions which must affect the relations of labour and 


capital for years to come. 
Mr. Barnes and his fellows have failed to see that 


there has been going on for some time, not in England | 
alone, but in the world, a revolution in the methods of 


mechanical engineering. He attempted to establish a 
corner in skilled labour at the very time when skilled 
labour was becoming a drug on the market. We have 
insisted on this fact before. We insist upon it again. 
This was a fundamental error, but it is only one of 
several. In the next place, he, and with him of course 


men of his school, forget that the amount of money | 


available for distribution in wages depends on the 
quantity of work done. 


Instead of putting our pro- 


particular case. If Messrs. Spriggs, Smith and Cutter 


turn over in the course of the year £100,000, it ought to | 
be clear that they can pay away in wages twice as much | 


money as if they turned over £50,000. Now the amount 


of turnover—that is to say, in other words, of money paid | 


to the firm—will be measured by the quantity of 
machinery which they can sell. The leaders of the 
Amalgamated Engineers insist, however, on limiting out- 
put. 
whole, be better off if Messrs. Spriggs, Smith and Cutter 
only sell £50,000 worth of machinery per annum than 


they would be if the sales reached the larger sum. | 


The trades union argument in favour of this pro- 
position is that, by limiting the output per man, a 
greater number of men must be employed, but that 
the total output will not be reduced. But the as- 


Every firm may be regarded as a nucleus round which is 


| grouped a greater or smaller number of men, with their 


wives and families. In other words, we have a species 
of colony. Now the larger the sum of money brought into 
the colony the better; the greater is the prospect that 
wages will be high. If we go to the United States we 


‘shall find that this principle works out perfectly in 


practice. In this country all experience goes to show 
that the most pushing firms with the largest output are 
those who have most money to spend on wages, and that 
so far as can be seen there is no limit to the amount of 
work which is demanded. But a discussion in this diree- 
tion must be largely academical, because, in point of fact, 


| the matter has adjusted itself, and the owners of the 


works have retained full control over them. 
The third and greatest mistake made by Mr. Barnes 


springs from the circumstance that he was ignorant of | 
| the fact that the heads of the leading firms of mechanical 


engineers in this country had been for some time aware 
of the existence of the revolution in methods of produc- 
tion to which we have referred. Ina word, before the 
recent war commenced they had begun to see that skilled 


| labour was by no means so essential to the conduct of | 
In the North of England | 
| there were not wanting men among the Amalgamated | 
They saw the | 


their business as it had been. 


Engineers who appreciated the truth. 
automatic machine tools, and they were not slow to 
admit to themselves that such tools did not depend on 


| skilled labour for the performance of their work. The | 
only means available for combatting the new foe they | 
adopted. The dispute about working machine tools has | 
It has failed, as all attempts | 


become matter for history. 
to prevent the introduction of machinery have failed 
from first to last. 

The revolution in methods of production began in the 
United States. It is foreign to our purpose to consider 
here at any length what were the agencies working to 
bring about a result of the utmost importance not only 
to the United States but to the world at large. Un- 
doubtedly in a new country less is thought of what may 
be called the rights of the subject than is thought in an 
old country. We see the principle of “ Drive” carried 
out to the fullest extent in the United States. Much 
less value is attached to the individual there than here, 
and much more to the mass. 


We have here in a nutshell the cause of the | 


But this is to take | 


We are not now bringing in the | 
old and discredited wages fund theory, so dear at one time | 
| to the political economist. 
| position in general terms, we shall concentrate it to a | 


That is to say, they hold that they will, on the | 


bear examination provided the | 


Thus, for example, the | 


| deaths caused by tramcars and railways in the United 
States are very numerous; here they are very few. But 
they are only few because of the rigour with which pre. 
cautions are enforced on the railway and tramway com: 
panies. If a level crossing is more convenient to the 
mass of people in an American town than an overhead 
bridge, then the bridge is dispensed with. Let the jp. 
dividual take care of himself; what is he that he should 
be considered? This spirit extends through society 
generally; and it resulted, first, in getting all that 
was possible out of a workman; then it was found 
that the better the man was paid the more could 
be got out of him; and so wages rose because the rise wag 
a good investment. But this was not all. It was seen 
that the bigger the turnover the better; and to augment 
it improvements in tools and methods were eagerly sought 
and labour being dear, it was got rid of as much as possible, 
The general result is that in the United States now there 
are fewer men employed as fitters, erectors, machine 
minders, &e., in proportion to the amount of work turned 
out than is the case in any other country. The United 
States have supplied an object lesson for English engi. 
neers for some considerable time, and the lesson js 
being utilised now. We see daily being introduced into 
our workshops and shipyards tools and methods which 
have been in almost universal use in the United States 
with great advantage for months and even years past. Mr, 
Barnes has failed to perceive that the old order was passing 
away, giving place tonew. His attempts to stop the pro. 
gress of events were medieval. The Amalgamated Society 
| of Engineers had become an anachronism, if not a fossil, 

Mr. Barnes imagined that the keen rivalry which exists 
between firms not only in different districts but in the 
same towns would suflice to give him the victory. He 
saw that for every order there was keen competition, 
and he felt no doubt fairly certain that no solidarity of 
conduct or unity of purpose could operate among bodies 
of men ostensibly so divided by conflicting interests. The 
| mistake which he made lay in underrating the importance 
of the influence of the United States. If there had been 
no improvements in methods of production ready to 
hand, it is quite possible that Mr. Barnes would have 
won the eight hours day. We can state with certainty 
| that numbers of employers would have granted the eight 
hours day if only the men would have left shop manage- 
ment alone. The employers would have trusted to 
quicker speeds, heavier feeds, and more energy on the 
part of the men to compensate for the loss of the hour 
in dispute ; but to lose the hour, and restrict speeds and 
feeds as well, was much more than they could stand. 
Mr. Barnes was really too exacting. 

We recently estimated the cost of the war to the men 
at about £3,000,000. A very careful estimate has since 
been published, based largely on official or semi-official 
data. Although the distribution of the figures is a little 
altered, the result comes out practically the same. This 
three millions isa very large sum. How much has been 
| lost by the masters no one can say as yet, but it is very 
considerable. In return for all this, however, we have 
| gained something. In the first place the employers have 
learned that unionism is a game at which two can play. 
They understand at last how strong they really are. They 
have found that, after all, the trades union fetish has a good 
deal of the turnip lantern, and white sheet about it. That 
is a great gain; but there is more than this to be said. 
There is no longer anything to arrest the introduction of 
such systems of working as will augment and cheapen 
machinery, and so place us once more in a position to 
| compete with the most go-ahead nation on the face of 
the earth. Furthermore, heads of departments, managers, 
and proprietors have been compelled to take stock, so to 
| speak. They have been shaken up and forced to 

bestir themselves. They have had to learn that the old 

| ways are not the best ways, and that if a firm intends to 
retain its position it must show that it is worthy of 
support. There is always a tendency to “ slackness”’ 
when affairs prosper. A rude awakening such as we 
have had will do good. The great centres of industry 
will not quickly go to sleep again. 

It is perhaps rather too soon to direct attention to the 
importance of one or two questions which will soon 
clamour for consideration, but at least we may refer to 
them. These are, an alteration in the working hours, the 
| law of picketing, and the management of trade union funds. 
We shall confine what we have to say now to the first. 

It does not at all follow that because a fifty-two or 
fifty-four hours week is worked, that the hours at which 
the men begin and leave off must be always the same. 
There is a great deal of force in the contention that the 
men are good for very little until they have had their 
breakfast. It will be seen readily enough that a very 
small change in the arrangements would permit the men 
to have breakfast, and yet work the nine hours day; yet 
the curiosities of civilisation come in and raise difficulties. 
It was found, for example, that the men who got the eight 
hours day in certain works on the Thames did not get their 
breakfasts also, for the simple reason that their wives re- 
fused to provide these at an unseemly hour; nor was this 
| unreasonable, because by the School Board regulations the 
children had to be in school by 9 a.m., and they had to 
be fed, so that the work of the household was greatly 
augmented. Again, where the men depend on workmen's 
trains, the hour gained in the morning was lost in walk- 
ing about the streets, because the men had to go from 
the suburbs by certain trains or not at all, at least as 
workmen. But, after due allowance has been made 
for these things, and such as these, we believe 
that it is worth considering whether or not the hours 
now obtaining are really the best that can be 
adopted. For ourselves we doubt it, but we may add 
that we do so only because we hold that inflexible rules 
are very bad things, and that climate and situation have a 
great deal to do with settling what are and are not the 
best hours. To begin work at 6 a.m. in winter in 
Aberdeen is a very different affair from starting at the 
same hour at the same time of year in the South of France 
or even in Devonshire. 
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correspondents that letters of inquiry addressed to the public, and intender 
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that answers veceived by us may be forwarded to their destination. No 
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therefore, request correspondents to keep copies, 


REPLIES. 


G. L. (Sydenham).—Yes, in several cases. 
tion in an early impression. 

W.—The ship was launched last September, and some considerable 
time must elapse before she is ready for trial. 


We shall supply full informa- 
F. 


LiverPoo..—The design you sketch has been patented three or four 
times over. An engine of the kind is made by Messrs. Fleming and 
Ferguson, of Paisley. 

J. G. (Ipswich).—We are quite at a loss to understand what class of 
information you want. If you will say definitely what you require we 
shall be happy to aid you in obtaining it. For the moment we can 
only suggest that Peclet’s Traité de la Chaleur may answer your 
purpose, if 

A. H.—It is impossible to give you useful advice save in a general way. 
If you can get into the right sort of shop, and are the right sort of man, 
we fancy you can work your way up like hundreds of others, and that 
being the case, we should advise you not togive up your trade. There 
ought to be excellent openings just now for foremen, non-unionists. 
Why not try for a post as under foreman? As to your fitness for any 
other business we are quite unable to say a word. ; 


INQUIRIES. 
OIL FILTER, 


Can any reader tell me where I can procure 
Bury St. Edmunds, January 21st. 


SIR, 


a Mayger oil filter ? 
R. B. 


CROLAND METAL. 


Sir,— We shall be obliged to any reader who can tell us where to obtain 
Croland, or Kroland, white metal, for bicycle fittings. 
0, 


Leadenhall-street, January 24th. 1 


PUBLIC WORK CONTRACTORS. 

_ Srr,—We shall be much obliged to any reader who can tell us of any 

list of public work contractors throughout the world which is published, 

somewhat similar to the directory of English contractors, ; 
London, E.C., January 25th. 


P. anp B. 


VERTICAL DRAWING BOARDS. 

, I should like to know more about the construction of vertical 

drawing boards, &c., as mentioned by Mr. Webb in your last issue, and 
shall be much obliged to any one for the necessary information. 

Woking, January 28rd. L 


SIR,- 


H. C. 
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we at the Locomotive and Stores Department Gate, Wandsworth- 
road, 


by Mr. Louis H. Walter, A.I.E.E., of 
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Jules Fuerst. 
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LORD WIMBORNE AND THE DOWLAIS WORKS, 


Ir has been already stated in our South Wales trade 


reports that the rumour of the sale of the Dowlais Works | 


and collieries caused a sensation, not to say trepidation, 
in the wide-reaching neighbourhood of those great centres 
of industry. It would be an important incident to 
engineers all over the kingdom and beyond it, for 
Dowlais has been a nourishing and honourable school 
for many past-masters of our profession. 
been a matter of moment alike to financiers and investors 
in steel works and collieries, for the original statement 


was that Lord Wimborne had disposed of his property, | 


or much of it, to a group of capitalists from the United 
States, and at the ridiculously inadequate sum of two 
millions sterling. It was the simplest instinct of prudence 


;| to abstain from comment until inquiries had been made 


at headquarters, or as near the headquarter as politeness 


permitted the investigation to be pressed. No one could | 
| possibly suggest that it was decent to address Lord | 


Wimborne with a “stand and deliver” request for 
explicit information on a point so intimately affecting the 
traditions of the Guests, his own fortunes, and the interests 
of his colossal establishment. 


we may claim the very best of authority for saying that 
Lord Wimborne has neither entertained nor contemplated 
arrangements with any American syndicate for the trans- 


It would have | 


Short of application to | 
| the nobleman who is the supreme source of knowledge, 


fer of his increasing responsibilities to other and broader | 


shoulders. That disposes of one report which caused 
fear of dire consequences in South Wales ; but it still leaves 
open the question whether the old and new Dowlais 


Works, together with the extensive mineral properties, | 





family concern into a public company incorporated 
| under the Limited Liability Acts. 

Such transformations now-a-days do not excite surprise, 
It is only because of some 
| special information, and on account of the significance of 
the facts disclosed, that we are inclined to make the 
| particular case of Lord Wimborne one of general 
| application under the tendencies of this matter-of-fact 
|}age. The old order is changing, giving place to new, in 
| the iron and coal trades even more than in most other 
One need not be the “praiser of 
times past” to note that the ambition of mankind— 
opulent mankind—is more inclined to territorial acquisi- 
| tions and advancements in title than to the perpetuation 
and aggrandisement of vast productive enterprises under 
the ancient and famous family name. Forty years ago 
there still remained among us types of the old race of the 
Iron Kings, and the Coal Kings were just coming in as 
considerable contributors to the prosperity of the nation. 
The Guests of Dowlais, the Crawshays of Cyfarthfa, the 
Hills of Plymouth, to mention a few of the more notable, 
made themselves individually masters of the art of iron 
mining and smelting. With regard to the Guests and 
the Crawshays, the forefathers had practical experience 
of work in the ore beds, at the blast furnaces, in the 
puddling processes, and the rolling mills. The older 
Guests and the Crawshays, among others, required 
that their sons should likewise “‘ go through the mill’”’ 
to the third or fourth generation, so that they might 
| be qualified as practical managers of the works which 
were to be their inheritance. The same rule was 
observed until a later day in France, as we learn 
from other sources than George Ohnet’s ‘“ Maitre des 
Forges.” It was followed by the Schneiders up to a point ; 
it was the rule—perhaps is the rule—with the Krupps of 
Essen. One need not be very old to have discovered by 
personal intercourse that these magnates of the mineral 
world could unite with their laboriously-acquired technical 
knowledge a perfect appreciation of the amenities of life, 
a fine culture, a discriminating perception of all that was 
really valuable in art. They were Iron Kings, some of 
them Coal Kings, instinct to their finger-tips with the 
| details of trade ; but they were at the same time gentle- 
| men of education and taste, and quite as distinguished in 
| those respects as their more conspicuous contemporaries 
|in the textile manufacturing trades of Lancashire and 
| Yorkshire. Old Sir John Guest doubtless owed much to 
| his union with Lady Charlotte, better known subsequently 
; perhaps as Lady Charlotte Schreiber, and a literary 
woman of rare intuition and refinement, and no mean 
authority on fans—not colliery fans, of course, but the 
useful ornament which has a language all its own in 
Spain and on the Spanish main. So probably Robert 
Crawshay, the last of the working Iron Kings, derived 
a good deal of his artistic inspirations from Mrs. Rose 
| Mary Crawshay, an artist herself. 

There is not a scion of the historic Glamorganshire 
Tron Kings, in the present generation, who can be said to 
have learned his business in his grandfather’s strenuous 
manner. There is not one of the Guests entitled to claim 
the ancestral distinction, unless it be Mr. Arthur Guest. 
of the Taff Vale and London and South-Western Com- 
panies, who is better versed in railway engineering than 
in coal-mining, or the art and craft of an iron and steel 
works. There is only one Crawshay left, we believe, who 
has been trained to conduct the steel works and colliery 
properties he received as heritage from his forbears. Of 
course these gentlemen have a larger number of more 
highly-equipped engineering assistants in all departments 
than it was possible for their grandfathers or their fathers 
to obtain. That, however, is not the point at present. 
The actual, tactual, and hardly-earned skill of the elders 
lessened the burden of their daily work, diminished the 
difficulties of management. They knew exactly what was 
wanted, what was being done at the works, or with City 
merchants; and they knew well enough how to find the 
cause of a discrepancy, if such an occurrence were dis- 
|closed. The point is rather that the heirs of the Iron 
Kings, and many already of the affluent heirs of the Coal 
Kings, find themselves incapable of continuing to control 
the administration of their extensive and expanding 
possessions. The weight must be greater than that which 
Atlas supported ; the mythical hero had not steel works or 
collieries, or hundreds of thousands of workmen to sustain 
on the little shoulder-borne globe his pictorial biographers 
have been representing. All the sentiment attaching to 
an old name, all the sympathy engendered by family 
traditions, do not outweigh the load of current cares and 
constant forethought which must fall upon a great 
mineral owner and large employer of labour in the days 
| of strenuous competition which precede the dawn of the 
| twentieth century. Lord Wimborne at any rate, despite 
the lucrative character of his works to-day, has dis- 
covered that ‘uneasy lies the head which wears a 

crown,” whether of a great sovereignty, or merely that 
| of a great estate. A man of sixty-six, who has given his 
hostages to fortune, whose predilections are not those 
connected with a murky atmosphere, blast furnaces, 
Bessemer converters, and underground workings, is 
naturally inclined to weleome a change which would 
relieve him of anxiety, while ensuring him the enjoy- 
ments of a just share of the increment on the shrewd 


| or appear in a new light. 











investments of the Guests who had gone before. We 
are certainly not in a position to say that the 


Dowlais Works at Merthyr and Cardiff, with their 
collieries in the intervening coal basin, are in the market. 
It may be taken for granted, indeed, that Lord Wimborne 
would only sell at a price, which must needs be much 
higher than the valuation made during Mr. George T. 
Clark’s trusteeship, before the Cardiff-Dowlais Works 
and the Navigation Collieries had been undertaken. 
What we can say on positive authority is that Lord 
Wimborne has never encouraged a proposal from the 
representatives of United States capital to transfer the 
works to them at £2,000,000—or to entertain proposals 
emanating from any body of persons other than those 


may not at an early date be converted from a private | who stand for British capital, and the policy of a con- 
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tinuous extension of the productive capabilities of the 
Guest estate in the county of Glamorgan. 
ELECERICAL EXPERIENCE IN THE STATES. 

A nor infrequent ambition with many young electrical 
engineers of this country is to go abroad and acquire 
knowledge of the methods adopted by other nations in the 
various applications of electricity. Having completed a 
proper course of training with a reputable manufacturing 
firm, and in addition obtained—if good fortune has served 
—subsequent practical experience in two or three of the 
most important departments, the electrician commences 
to realise that he has entered upon a career where 
progress, pay, and position come with a funereal slowness. 
It is scarcely to be wondered at then that he should be 
tempted to cast a longing gaze at the distant tields which 
proverbially wear an enchanting look, and to turn an atten- 
tive ear to the inward promptings that urge him to seek a 
share in the fair prospects which seem to be discernible in 


other countries than his own. Apart from the natural desire ! 


of a young man to‘ see a bit of the world,” there exists a 
variety of detinite causes, all tending towards strengthen- 
ing this wish for foreign service. During the last few 
years, electrical engineering has attracted to its ranks a 
great number of men, with the consequence that advance 
and promotion are not now possible in anything like the 
manner they used to be; further, so many wealthy 
parents, having arrived at the conclusion that magnificent 
openings are to be secured within this modern pale, 
willingly purchase for their sons—at quite fancy prices— 
not only training, but positions to follow the training. 
The results of such action, the paralysing effects of the 
free use of that formidable weapon, Influence, and the 
feeling engendered by the customary practice of render- 
ing but scant remuneration, on the plea either that there 
are hundreds willing to do the work actually for nothing, 
or that a firm's prestige imparts a lustre to those in any 
way associated with it, which retlected glory must be con- 
sidered as part of the recompense for services—these all 
combine to accentuate much dissatisfaction, and to encour- 
age the belief that going abroad will prove a sovereign 
remedy. Here it may be remarked that usually the man 
who has reasonable grounds for a dissatisfaction that is 
strong enough to carry him the length of leaving one 
country for another is just the man whose loss will be 
felt. He may best serve his own interests in going— 
generally he does, in the long run—but the land he leaves 


is poorer by one individua] possessed of some determina- | 


tion and enterprise. 


States and Canada, and each of the British Colonies, and | 
the same class are invariably at the front of every advance, | 
| 
| 
| 


as all history testifies. Hor this reason, therefore, the 
causes which have been enumerated are acting against the 
best interests of our electrical manufacturers, and through 
them of the country. But with the same perverse short- 
sightedness that characterises certain City merchants 
who engage inquisitive young German clerks at 
12s. 6d. a week—and not infrequently without salary at 
all— those directly concerned, apparently will not be 
induced to look beyond the immediate results of their 
unwise policy, andsothe mischief grows. These statements 
are by no means imaginary creations; on the contrary, 
they are the outcome of a personal knowledge of the con- 
ditions ruling and controlling the staffs of more than one 
large electrical firm in England, and it is not going too 
far to say that until a more equitable conception obtains 
in respect of the prospects held out to electricians, the 
number who aspire to seek a more congenial soil will 
steadily increase. 

The one country in particular that acts as the loadstone 
to any man who is in a position to carry his desire into 
effect is undoubtedly the United States. The fact that 
this great Republic is both the user and manufacturer of 
a larger amount of electrical apparatus and plant than 
any other land appears not unnaturally to exercise much 
weight in shaping the decision as to what place a man’s 
energies may best be transferred. Now there are a 
number of matters that require full consideration before 
a step of this nature should be taken. It may be perfectly 
true that Englishmen in the past have gone out to the 
States and entered the electrical field there; and it may 
be equally true that in many instances they have 
succeeded in rising to positions of high honour and 
responsibility. In fact, there is abundant evidence that 
such is the case. But it does not follow, therefore, that 
the road to success is any smoother or more easily 
traversed there than here. 


Dissatistied people made the United | 


An investigation, embracing | 


among other points the experience of some who have taken | 


this course, will prove conclusively that the onward path is 
well beset with difficulties, as indeed it ismore or lessevery- 
where. To commence with, the struggle now-a-days for the 
initial footing is exceedingly great. The manufacture of elec- 
trical plant in America, not so long since, was completely 
overdone, due in some measure to the extraordinary 
demand made during the earlier years of the present 
decade, which fact induced hosts of competing enter- 
prises to spring up with a wonderful rapidity. When the 
demand subsided, as it did to a large extent, numerous 
works were left high and dry—in other words, nearly idle. 
It is but a few months ago that, in spite of all the ‘tall 
talk ’’ which has been going the rounds, a very prominent 
manufacturing company in America had one-half of its 
men laid off—the full complement was 4000—and found 


it necessary seriously to consider the advisability of | 
' mill engine was the Corliss non-compound condensing 


reducing the number of working hours, in order that the 
remaining half might be retained. Neither was this case 
a singular one, nor the depression confined to any one 
section of the country, as a reference to the mercantile 
statistics will demonstrate. Under such conditions it is 
hardly surprising that contracts can be tendered for at 
the lowest of prices; for a minimum of profit, or 
even no profit at all, is more remunerative in 
the end than to have large plants standing 
ulmost idle. This by the way, however. When con- 
siderable numbers of local workers are rendered idle, it 
readily may be conceived how clear is the indication that 


| of a rich, if hard-earned success. 
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the new comer's chances are of the very slenderest. But 
the fact needing most emphasis is that these lulls of 
industry are frequent and fairly regular, and to grasp the 
situation it must be recollected that polities and political 
influence permeate through all businesses and sap some 
of the strength from each. Just as regularly as the 
Presidential election comes round every fourth year so 
does the country’s industry and business, for months 
before and after the event, sink into a state of stagnation, 
owing to the uncertainty, first as to which * party” will 
triumph, and then, when this issue is decided, as to 
exactly what policy it will pursue. As might be expected 
under circumstances of this kind, the results of the 
system prove to be anything but satisfactory. The 
political influences just alluded to go much deeper than 
merely imparting their tone to business conditions, for they 
reach to and touch the individual. Under any régime 
where rights of a parliamentary or municipal character 
are required for certain purposes, and where the necessary 
votes to obtain these are often swayed to one side or the 
other by considerations of a more or less material nature, 
it is not to be wondered at that every one whose interest 
ean by any possibility be dragged into touch with even 
the most remotely connected parties to the granting of 
the rights, should stand out for a share of the nice plums 
that are almost sure to be distributed in some form or 
other. To illustrate the point, the manager of a street 
railway —tramway—concern in one of the largest cities in 
America declared some short time ago that he was abso- 
lutely compelled by the necessity of conserving his com- 
pany’s franchises—the rights granted by legal authority— 
to fill up the ranks of the company’s employés, both 
skilled and unskilled grades, with the nominees of the 
local politicians. It need scarcely be added that each of 
the applicants owned and used a vote, as of course did 
also the said politicians. No sentiment is more truthful, 
or oftener given expression to in the States, than the one 
** Without political influence at your back you can do but 
little!” 

Another point that will be revealed by an investigation 
is the practice of frequently discriminating in the matter 
of granting certificates of competency. 


be found to influence the electrical engineer as well 
Some States have a system of examination for engineers, 
and give first, second, and third classes of certificates to 
those who succeed in passing the respective tests. It 
follows that the possession of this official guarantee is 


essential to the holding of positions involving certain | 


specified duties. Now, if these examinations were con- 
ducted upon similar lines to those held by the English 
Board of Trade—fitness being the sole point looked to in 
a candidate—no objection would be possible. When, 
however, what may be termed economic considerations 
are allowed to carry weight, a grave injustice is committed. 
In at least one State that could be mentioned by name, 
such matters as the condition of the employment market 
and the number of residents—translation: voters—who 
already hold these certificates and are seeking posts, 
decide, in a large measure, whether the further issue 
shall not be restricted for some time. This does not 
mean that the examinations are suspended for a period, 
but rather that a curious wave of failure seems to engulf 


with great monotony batch after batch of candidates, | 


many of whom might reasonably be supposed to have had 
good training and instruction. The key to the mystery 
is not hidden very deep, and may soon be unearthed by 
an interested searcher. One politician is worth fifty 
instructors. 


From all this it will be seen that some phases of | 4 ts 
| far they are peculiar to narrow conditions, or are general 


American life present peculiar aspects, each of which 
is a difficulty that requires to be surmounted in one way 
or another, in order to attain success. Still, it must not 
be supposed that the country is a poor field for the 
electrical engineer. A few of the drawbacks have been 
pointed out; but the opportunities that will develope as 
national expansion proceeds, may be regarded as well- 
nigh illimitable. Only it must be borne in mind that no 
ordinary man can step into choice positions, or even into 
the way of quickly reaching the goal which he considers 


desirable, all at once. A long course is unavoidable—one | 


extending over several years—during which he must make 
himself acquainted with every detail peculiar to his 
surroundings, and, more important still, adapt himself to 
the circumstances in which he is placed. Once the ladder 
has been fairly grasped, the restrictions, such as in this 


country are always hovering around, melt away. Fertility | 1@ mM: 
may rest assured that the man of practice is not more 
|likely than himself to make mistakes; such things 


of mind and originality of method meet with a ready 
response, and the widest of all fields offers a tempting 
scope for the display of energy, and the eventual reaping 
But again it must be 
repeated that the attainment of this end is exceedingly 
hard and laborious, and, when viewed from all points, 
there is still grave reason for thinking that other spheres 


for activity—especially in British countries—give promise | 


of a more inviting future. 


STEAM ENGINE ECONOMY. 


A PAPER was read last December at the annual meeting 
of the American Society of Mechanical Engineers, by Mr. 


W. F. Dean, of Boston, on ‘“‘ Reduction in Cost of Steam | 
Mr. Dean is well known as a | 
| from the boiler, it is filled by steam which would other- 


Power from 1870 to 1897.” 
careful and competent engineer, and this paper will not 
detract from his reputation. In 1870 the most economical 


engine, using about 201b. of steam per indicated horse- 
power per hour. In 1878 the most economical compound 
pumping engines used about 16}]b. of steam per horse- 
power per hour. Since these dates various improvements 
have been effected. Mr. Dean is disposed to take 
13 lb. as about the best average consumption now known, 
at least in the United States ; and he sums up the results 
of the various improvements effected in the last twenty- 
seven years as follows:—Saving due to compounding, 
jacketing, re-heaters, higher pressures, and greater expan- 
sions, 37 per cent.; due to vertical engines, 5 per eent.; 








Nominally, this | 
affects only the mechanical engineer, but in reality it will | 


{tions, to show that it must be wrong. 
|important question is, however, what does practice 


| of opinion. 





due to vertical internally-fired boilers, 7 per cent.: 

to fuel economisers, 7 per cent.; due to improved o, ro 
2percent. For our purpose at present it is not nese 
to consider any question connected with steam-makin’ 
We deal only with steam using. In like manner we she 4 
neglect such questions as first cost, depreciation, inten - 
and various maintenance charges. In a word, we dak 
limit our attention to the 37 per cent. saving, and the all 
it is secured. ba 

Mr. Dean does not express himself very clearly ¢ 

cerning the relative merits or particular influence of 
single improvement as a source of economy, We a 
understand his motives. The effects of compounding 
high pressures, and jacketing, are inextricably mixed yp 
together. Thus, it may be said with some show of reason 
that unless the steam is expanded in jacketed eylinden 
the full advantage of expansion cannot be had. The a 
things must go together. They must be regarded as one 
In like manner we cannot separate high-pressure and 
expansion. Unless we expand freely we shall do better 


| with low-pressure steam than with high, and 9 on 


While it may be conceded that these views are general}; 
sound, however, it must not, we think, be taken for 


| granted that they cover the whole ground or anything 
Sthing 


like it. Thus, for example, there is a very wide diversity 
of opinion about the value of steam Jackets. Sone 
persons hold that they are of no use ; others that they are 
essential to economy. Without pronouncing any detinite 
opinion ourselves on the question, it is legitimate to point 
out that the fact that many highly competent and ¢. 
perienced engineers do not believe in jacketing is, to gay 
the least, good evidence that in certain cases and under 
particular circumstances it is of little or no use. Up. 
fortunately, on this point no definite information can bp 
obtained. Mr. Dean, like most people, passes it by jn 
silence. What is wanted is a definite and conclusive 
statement of the conditions under which the jacket may 
and may not be used with benefit, and this, notwithstand. 
ing all that has been written by various authorities, jg 
wholly lacking. They can only speak of particular 


'eases. It will, of course, be understood that we are not 


now dealing in theory at all. Indeed, it may be yer, 
easily shown that, theoretically, jacketing must be right: 
yet it is possible, by postulating certain practical condi. 
The really 


say? Let us take a single point in the controversy—fo 
there is a controversy. Is it or is it not right to jacket 
the low-pressure cylinder of a triple-expansion engine? 
So far as can be learned, the result is in all cases the 


| same, whether it is jacketed or not; that is to say, we 


have about the same amount and weight of evidence for 
and against. Again, what is the proper ratio of com. 
pression in steam evlinders? Concerning this there is a 
conflict of evidence, and, as we'have pointed out more 
than once, it would seem that there is a very peculia 
connection between compression and jacketing which is 
not understood, and has never yet received the attention 
it deserves. Broadly stated, it appears that the value of 
jacketing augments as compression augments, and that 
when the admission corner of a diagram is nearly square, 
the jacket is of very small service. Why this should be 
so we do not pretend to say. We feel certain that the 
facts bearing on this point are full of interest and deserve 
careful examination and some authoritative expression 
In theory, so far as we can see, there is no 
connection between compression and jacketing that would 
explain the phenomena, but the facts are as we state ina 


| limited number of cases; and someone who has the oppor- 


tunity ought to carry out experiments to ascertain how 


for all the conditions under which an engine is used. 
Yew things are more instructive, perhaps, than the 
progress which theorists have made in conceding that 
practice is now and then a trustworthy guide. Mr. Dean, 
in reviewing the progress of the steam engine, has not dwelt 
on this fact, and yet it is, probably, not too much to 


| say that the steam engine has advanced, not because of 


theory, but in spite of it. It is not, of course, that theory 
is wrong, but that the facts on which it is based are too 
few, too special, or not quite understood. Our quarrel 
with the theoretical man is not that he makes mistakes, 
but that he is so prone to assert either that the ostensible 
facts are figments of the brain, or that, being opposed to 
theory, it is so much the worse for them. It is a mere 


| truism to say that this is not the proper spirit in which 


to deal with a considerable question. The man of theory 


affect his pocket too closely. A fruitful source of error in 
the application of theory has not, we think, received the 
attention it deserves. It is the influence of period—or 
shall we say of time? That is tosay, what is quite rightin 
theory in a steam engine, if it took place at one moment, 
may be quite wrong taking place at another moment. In 
a word, time steps in andupsets our calculations. An 
excellent instance of this is supplied by that of which we 
spoke a moment since, namely, compression. It has 


| become almost an axiom since Rankine’s days that, pro 


vided compression is used to such an extent that the back 
pressure at the moment of admission is equal to the 
boiler pressure, clearance, however great, has no bad 
effect. Instead of the clearance space having to be filled 


wise have gone to the condenser. But practice proves 
that this is all wrong. Compression is not the equivalent 
of reduced clearance space. There is more than one 
reason for this; but the principal reason is only beginning 
to be understood. It is that the compression takes place 
at the wrong time ; it occurs in the wrong locality in the 
cycle ; it is too late to prevent liquefaction. Water !s 
inexpressibly mischievous in a cylinder. The best thing 
that can happen is the total clearing out of the cylinder at 
each stroke. When we use compression we shut up steal 
in a cylinder which is already cold, and by compressing 
that steam some of it is condensed, and the result is that 
the entering steam finds itself in presence of a considerable 
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—— 2 
antity of water. If the compression could have been 
” totake place before the cylinder had been cooled down 
de ? yening of the exhaust port instead of after, then 
ty . oretical advantage would have been realised. The 
po ‘question of period comes up when we deal with the 
eine z of the low-pressure cylinder of a triple-expan- 
eae If it were possible to admit steam to the 
a is only during the period of expansion, and cut it 
” faring the period of exhaust, then the jacket would 
a d. As matters now stand, a quantity of moisture is 
4 rited on the cylinder walls, piston, and cover faces. 
Es ye-evaporated at the expense of the jacket steam, 

‘ the steam thus produced goes straight away to the 
. jenser, and does no good. At most we cannot have 
= than a certain net saving, the amount of which will 
a with circumstances. : 

Mr. Dean attaches a great deal of importance to super- 
heating “Tt would seem,” he says, “that we have a 
right to anticipate in the early future a steam rate of 
10 Jb. by means of superheated steam in the best designed 
engines, corresponding to a saving on the best existing 

8 ” ° 
practice of 11 per cent.” We do not think Mr. Dean | 
hopes too much. But we doubt if the reason why so 
much may be gained is rightly or fully understood. Mr. 
Donkin’s experiments carried on for years, and followed 
ap by those of Mr. Callander, which have recently been 
dealt with at length in our columns, show that we have 
once more the time element to consider. The steam in 
, iacket would effectually prevent cylinder condensation 
only heat could be transmitted fast enough through the 
evinder walls. Unfortunately this is not the case, and a 
very small but quite sufficient thickness of the cylinder 
metal is always raised to the right temperature after that 
temperature is W anted. Now, by superheating, the 
surface of the metal—and it is little more than surface 
nthe abstract that does the mischief—is always raised 
temperature before the rise is wanted, instead of after. 
Itis for this reason mainly that liquefaction is so largely 
prevented, and this heating is got, not at the expense of 
eam liquefaction in a jacket, but by the utilisation of 
heat, which otherwise would be wasted up the chimney. 

It remains to be seen whether practical difficulties will 
har the way and preclude the use for considerable powers 
of such arrangements as those of Schmidt; meanwhile, | 
however, it is interesting to note how pressures are rising. 
ind with them economy. But the economy is not due to | 
the pressure. We get it, indeed, in spite of it, for augmented 
pressures reduce the economical efficiency of the boiler. | 
If Mr. Dean cares to sift matters closely, he will find that 
n practice, after all has been said, the most potent cause 
of reduction in our coal bills, whether at sea or on land. 
sthe greater and ever growing increase in the ratio of 
expansion, which exerts an influence so potent, indeed. 
that it counteracts half a dozen sources of waste, inten- 
sified by the one of high steam and an early cut-off. 
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GUN ACCIDENT. 

Ox last Wednesday morning a cartridge prematurely ex- 
ploded in a 6in. gun on board H.M. gunboat Bouncer, whilst 
engaged at gun practice near the Nore, causing the death 
of two men and serious injuries to six others. At the time 
if writing it is only possible to form conjectures of the cause 
of this deplorable accident. The reports from Sheerness 
state that seven or eight rounds had been already fired from 
the gun, and that the succeeding round exploded in the | 
chamber before the breech was closed. As a natural result, | 
the breech block and the cartridge case were blown out. | 
Among the few possible causes that present themselves, the 
first is that the gun can be brought into a condition ready | 
for firing without the breech being properly locked. Investi- | 
gation has already shown that there is such a position with | 
certain of the older mechanisms, and an alteration is already | 
in progress to remove this serious defect. This, as we have | 
aid, is the most likely reason, but as no particulars of the 
gun are to hand, we do no more than put it forward as a 
possible explanation. In the second place, it is possible, 
although very far from probable, that the chamber of the gun 
was heated sufficiently to cause the firing of the charge, pro- 
vided, for some cause, that the breech was not closed 
immediately after the insertion of the cartridge. As the gun 
crew was receiving instruction at the time, such a delay is by 
nomeans improbable. There is, however, a lack of recorded 
precedent that would support the theory of a premature 
explosion being caused in this way. Thirdly, supposing the 
electric firing device to have been in use during the practice, 
it Is possible that some injury having been caused to the | 
bteech mechanism by previous rounds, the firing pin came | 
into contact with the cap in the base of the cartridge, and | 
‘he circuit being completed cither by defect or inadvertence, | 
the gun was fired. Provisions to prevent such an accident | 
f course exist in electric mechanisms, and such an accident | 
could only be possible in the case of some unobserved defect | 
raving been caused by previous rounds. A Court of Inquiry 
was held privately on Wednesday afternoon. Until the 
°pinions at which it arrived are made known, this accident, 
bi mens others of its kind, must remain more or less " 
ystery. 
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AN IMPORTANT EXPERIMENT. 
AN interesting experiment in the engineering trade is likely 
soon to be before the public. It is in connection with the 
firm of Kaston, Anderson, and Goolden, with whose name 
and affairs rumour has been lately busy, with that inaccuracy | 
and precipitancy which usually characterises forecasts made | 
Upon insufficient information. The real facts are these—a 
company will shortly be brought out under most favourable 
auspices, primarily to manufacture in England, guns, gun 
mountings, and artillery generally, under the Schneider 
Canet patents, for which it has acquired the licence. With a 
View to this the company will acquire the entire works and 
Premises of Messrs. Easton, Anderson, and Goolden, at Erith, 
peed ea concern, and will proceed immediately to erect the 
att sary ordnance works, while the general business of the 
er company will be carried on as usual and greatly 


extended. ‘The novel ‘feature in the scheme is a system of 
ro ge between the new company and the Fairfield Ship- 
= ding Company and Messrs. Firth and Sons, of Sheffield, 
y which each company uses its influence for the securing of 


psa and the extension of the respective businesses of the 





Yack member of this co-operative body will be able 


| 
: 








to undertake the largest contracts of all descriptions by dis- 


tribution of the work amongst the other members, without | 


increase of capital. In these days of federation and com- 
munity of interest, it may be confidently expected that this 
new departure will meet with a large measure of success. i 
the intention of the new concern further to extend its opera- 
tions, but the negotiations in connection therewith are not 
sufficiently advanced for it to be prudent to disclose them at 
present. It should be stated, however, that the rumours 
which have been circulated as to an arrangement with 
Messrs. Schuckert and Co., of Nuremberg, are unfounded. 





A TRAVELLING GANTRY FOR SHIPBUILDING. 

Ir British engineers are at times justly reproached for their 
dogged adherence to old machines and old methods, British 
shipbuilders are, at any rate, entirely blameless in this 


It is | 


built throughout of steel, and the use of lattice bracing 
throughout, with the addition of rigidly-braced plate girders 
| at the corners where the vertical and horizontal portions 
meet, has rendered it strong and rigid—see Fig. 1. 

At the four corners are fixed four travelling jib cranes for 
suspending portable riveting and punching machines, and for 
the handling of material. Each crane is capable of lifting a 
load of about 4 tons through a height of 80ft. at a rake of 
40ft. All the motions—lifting, racking, and slewing—are per- 
formed by hydraulic power. The cranes swing through an 
angle of 180 degrees, and can thus cover a space of about 80ft. 
on each side of the centre line of ship. The hydraulic 
cylinders and valves for operating them are fixed to the four 
legs of the gantry near the ground line—Fig. 2. Steel wire 
ropes pass over guide pulleys for controlling the several 
motions. 

In addition to these four jib cranes there are three hydraulic 
| travelling cranes working at the top of the gantry; two of 
| these work at higher level than the third, as can be seen from 








Fig. 1—-GENERAL VIEW 


respect They may fairly claim to be the 
world in the development of new systems of shipbuilding, and 
to be the most open-handed of all nations in the trial of 
elaborate and costly experiments, and in the construction of 
expensive tools and apparatus. Of all our great firms there 
is probably not one which watches more closely the modern 
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the engravings, Fig.1. This arrangement makes it possible to 
' work the several machines closer together than could other- 
wise be done. These cranes are intended mainly for carrying 
portable riveting machines, which are supported by hydraulic 
lifts suspended from the travelling carriages of thecranes by flat 
steel links. These are so arranged that they can easily be put 








Fig. 2—VIEW SHOWING LIFT CYLINDERS AND ENG:NE 


developments of machinery and the application of it to their 
own craft than Messrs. Harland and Wolff. At the same time 
the magnitude of the work they undertake makes it necessary 
that all their endeavours to maintain their position should 
be made on a large scale. A magnificent example is 
before us. 

The accompanying photographs show a large 
hydraulic shipbuilding travelling gantry, recently supplied 
to them by Messrs. Fielding and Platt, Limited, to be 
used -in the construction of the s.s. Oceanic, which they 
are now building for the White Star Line. This gantry is 





new | 


in or taken out according to the height at which the machines 
are being worked in Fig. 3. The riveting machines shown 
are arranged for riveting up the double bottom of a ship, 
but as the construction of the ship advances links will be 
taken out, and the machines brought to bear upon the decks 
and other parts. 

The motion of the travelling cranes is controlled from the 
level at which the riveting machines are worked by hand-chains 
depending from sprocket wheels on the cranes, and notwith- 

| standing the great height at which the cranes are above the 
machines no difficulty has been found in completely and 


easily controlling the various motions, indeed, the greater 
flexibility in the movement of the machines due to this great 
height is found to be a positive advantage. The gantry is 
propelled up and down upon double rails, placed on each side 
of the berth, by two hydraulic engines—seen in the right- 
hand corner of Fig. 2--actuating work gear upon the travel- 
ling wheels. 

In order to ensure that both sides of the gantry should 
always advance equally, the two sides are geared together by 
vertical and horizontal shafts carried up two of the legs 
and across one of the main top girders. The hydraulic 
engines are of the three-cylinder, single-acting type, with 
externally hemp-packed rams, all parts being easily accessible. 

The rails on which the gantry travels consist on each side 
of the berth of a pair of strong steel H-section bars, having 
riveted upon the upper surface flat steel bars. The two H sec- 
tions are braced together by cross pieces, and are bedded upon 
continuous blocks of concrete carried upon piles. The total 
length of the rails is about 650ft., and the span of the gantry 
measures 100ft. from centre to centre of each pair of double 
rails. The clear height from rail level to the under side of 
the cross girders of the gantry is 98ft., and the clear space 
between the vertical legs is 95ft. 

Hydraulic pressure and return piping is carried up each of 
the four legs and across the top of the gantry, suitable branch 
pieces and hydrants being provided where necessary for 
coupling to riveting machines, &c., in whatever positions they 
may be required. The pressure is taken from a hydraulic 
main running along the side of the berth, the connection 
being made by large flexible armoured hose. The exhaust 
water is also returned to the pump station through suitable 
mains, so that the same water is used over and over again. 

Rivet heating furnaces have been placed by Messrs. Harland 
and Wolff at different levels on each side of the gantry, in 
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Platt, Limited, of Gloucester, who are responsible for its 


efficiency. The building of the structure was sublet by them 
to Messrs. Arrols’ Bridge and Rooting Company, Germiston 
Works, Glasgow, who have performed their portion of the 
work with their usual ability. 





THE BIRKENHEAD DESTROYERS, 


H.M.S. Locust, torpedo boat destroyer, built by Messrs. 
Laird Brothers, Birkenhead, went out on the 21st inst. for 
her official full-power coal-consumption trial at 30 knots 
with very satisfactory results. The specd realised for three 
hours’ continuous steaming was 80°16 knots, and on six runs 
on the measured mile at Skelmorlie was 30°26 knots, as 
follows : 

Time. 
Min. Spee lL 

” 29 mw 
£000 
80°30 
B0°35 
30°66 


First mile 
Second mile 
Third mile 
Fourth mile 
Fifth mile 
Sixth mile ee oc oe es 29°80 
Her sister ship, the Seal, completed her service of trials on 
the 24th inst. in the presence of the Admiralty representatives. 
Her official full-speed trials were commenced shortly after 
10 a.m., and a speed of 30°79 knots was obtained as a mean 
of the six runs on the measured mile. The individual results 
were as follows: 
Time. 
Min. 
» 0 


Sec. 
First mile 

Second mile . 5 l 
Third mile 5 i 
Fourth mile l 
Fifth mile 
Sixth mil 
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Fig. 3-RIVETING MACHINES CN L'FTS 


such positions as will enable the machines to be easily sup- 
plied with rivets at any part of the ship. 


Staging and ladders | 


The mean speed for the first four miles was 31°03 knots | 


equivalent to 36} miles per hour. The speed for the three 


are fitted to enable all parts of the gantry and machinery to | hours’ continuous steaming was 30°15. After the completion 


be easily accessible for examination. In addition to the 


of this trial the usual steering trials at full speed ahead and 


riveting machines shown in Fig. 3, others have also been | astern were carried out satisfactorily and successfully, and 


supplied. These are of the direct-acting type, and have a 
gap of 7ft., and are capable of dealing effectively with Ijin. 
rivets. The Fielding type machines—seen in the engraving 
have a gap of 6ft., and are of the same power. 
Messrs. Fielding and Platt have also in construction for 
work in conjunction with the work of the gantry a power 
hydraulic portable punch, capable of punching 1jin. holes in 


the stopping, starting, and reversing of the engines demon- 
strated their efficiency. 

On both these vessels the Admiralty were represented by 
Messrs. Welch, Emdin, and Wisnom, Devonport Dockyard, 
and the Reserve by Messrs. Gregory and Barry. Mr. R. 
Ratsey Bevis, jun., conducted the trials for the contractors, 
Messrs. Laird Brothers, who were also represented by Messrs. 


plates 1hin. thick. It will be used for punching the plates in | J. W. P. and R. M. Laird. 


the top strakes of the ship, the plates being fixed against 
others which have been previously drilled or punched, the 
portable machine using this as a template, thus ensuring 
exact fairing of holes. 

Messrs. Harland and Wolff suggested the general lines on 
which this important work should be designed. To them also 
is due the idea of a very ingenious plan devised for getting over 


the practical difficulty of enabling the gantry to be worked | Tuesday last. 


upon the ground, the formation of which is not a uniform 
slope, and thus enabling a.straight line of rails to be em- 
ployed. To meet this difficulty they suggested making the 
profile of the line a circular arc of very large radius. 

At the head of the slope the main angle of radius is much 
flatter than at the lower end of the berth, the result of which 
is that, when working at the upper end, the level of the 
travelling cranes at the top of the 
in one direction, whilst when the 





JOHN LAIRD. 


WE regret to have to announce the death of Mr. John Laird, 
of Birkenhead. He died rather suddenly of heart disease on 
He had taken an active part in the Employers’ 
Federation, and appeared to be in fair health, although he had 
suffered from sciatica. He was born in 1834, the third son of 
the late John Laird, one of the founders of the great ship- 
building and engineering firm which has long enjoyed a world- 
wide reputation. Shortly before his birth his father launched 
the first craft the firm ever built, an iron boat 60ft. long by 
18ft. beam. Young John Laird was educated at Winnick, 


gantry is slightly inclined | and at Cheltenham College, and on leaving school was 
gantry is at the lower end | apprenticed to Mr. Moon, a Brazilian merchant, for five years. 


of the berth they are inclined slightly in the other direction. | Then about the time of the Crimean war he spent a year in 
This slight variation in angle, however, is of no practical | the South of France, and learned a good deal of naval matters 


importance, and does not interfere with the proper working | 
of the cranes. The advantage of the curved profile of | 
the rails is that no adjustment in the heights of wheel 


at Toulon. 
On returning to England he entered the office of the 
3irkenhead Ironworks, and in 1860 he and his elder brother 


axles is required, whilst high embankments or a deep cutting | William became partners in the firm, the name of which was 


are avoided. 


| then John Laird, Sons, and Co. 


On the retirement of the 


The gantry has been found to be an entire success, and no | father in 1861, Mr. W. H. Laird was admitted, and in the 


+ 


accident t 
satisfactory considering the magnitude of the job, and the | 


in heavy weather. 


o life or limb has been met with, which is highly | following year the name was.altered to Laird Brothers. 
Mr. Laird was-neither. a shipbuilder nor an engineer by | 
difficulties met with when working at such a height, and often | training, yet he knew a good deal about both; but his services | 
a ee | in the commercial department of the firm’s enormous trans- | ——-——-—- 
The entire contract for the supply of the gantry and | actions were invaluable. - He was in no sense a- public map, | "ash Peper read by 
machinery was placed in the hands of Messrs. Fielding and | yet it was impossible that he could altogether escape public | Engincers, 


life. In 1867 he was induced to become a Candidate fop 

on the old Board of Birkenhead Commissioners i“ 

elected with enthusiasm. He afterwards became Chairn Was 

the Board, and filled that position until the incorporate” 
the borough in 1878. At the first meeting of the d 

Council he was unanimously elected the first Mayor jie 
| borough. The next year he was re-elected, and jn 1695 
| again filled the civic chair. In 1887 he was sele, ted to D he 
| the new Birkenhead Town Hall. He remained membe en 
| the Council until his death. Politically, Mr. Lairg =" 
| demonstrative, but in him the Conservative party had al Tot 
| and devoted adherent, and he enjoyed the hearty reg e Xe 
| all his political opponents. Mr. Laird was the centres”! 
| large circle of friends, and will be much missed, Gof g 
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TORPEDO BOAT DESIGN, 


| 


THE torpedo as an offensive weapon made its appearance during 
the war of the rebellion from ‘60 to ’65, and, by its achievemen’ 
during that war, established itself as a factor to bi considered 
| naval warfare. So many and so brilliant had been the Suicce, : 
| which were achieved through its use in this war that it was 
| immediately taken up by the maritime Powers of 
| became a recognised naval offensive weapon. 
The torpedo of that time was the spar torpedo, which, } 
carried at the end of a spar 20ft. to 2oft. long, capable of hei, 
rigged out and in, and placed at various angles, could be broygh: 
in contact with the bottom of the enemy’s vessel by a pulling boas 
| or a steam launch, and discharged by means of an ¢ lectrical rie 
| nection, For success it was necessary to come alongside th: 
| enemy before discovery and disablement. The rapid-fire guy ,; 
| small calibre and the search-light were not then in existence, so thas 
| the task of the torpedo in the hands of fearless men was, on a dg 

or foggy night, less impossible than might be thought, ; 

For some years the torpedo remained as it was at the eg 
of the war—the weapon of the regular pulling boats and st 

| launches of the man-of-war, Boats which in time of peace gij 
duty as the regular running boats of the ship were provided wi 
apparatus for the use of the spar tcrpedo in time of war as q part 
of their equipment. Early in the seventies it was proposed ; 
construct small special steam vessels, in which a lightness of hy 
tineness of lines, and exceptionally large motive power would ensyp, 
a speed of from 15 to 18 knots, for use as torpedo boats, A jit), 
before this the Whitehead torpedo had been introduced and ya. 
being experimented with by all the European Powers, It yy. 
destined to revolutionise ideas of torpedo warfare and mak, 
more necessary the construction of the special torpedo vessels the, 
proposed, 

It is in England, in the yards of Messrs. Thornycroft api 
Yarrow, that special torpedo boat construction was begun, and jt j 
there that the torpedo boat has become the very high-spe 
vessel that we possess to-day, The rivalry which has existed j 
the first instance between these two builders, and later among « 
increasing number of builders, has had quite as much to do wit} 
the development of the present types of torpedo boats as have cor 
siderations of their warlike purpose and efficiency as means of 
offence. We are to-day accustomed to hear torpedo boats spokey 
of as ‘‘20-knotters,” or ‘39-knotters,” as if speed, regardless of 
size, cost, number of men involved, offensive power, &c., were th 
one consideration in such vessels ; and there is no doubt that ip 
the popular mind a 30-knot boat must be far superior to a 20-knot 

|ora 24-knot boat, no matter what may be the relations existing 
| between other qualities of the two boats. 

Messrs. Thornycroft built, in 1873, at their yards in Chiswick, t 
the order of the Norwegian Government, the first special torped 

| boat constructed. This vessel, which was subsequently named th 
| Rasp, was 57ft. long, 7ft. 6in. beam, with a displacement of about 
|} 74 tons, and a speed of about 15 knots. She was originally pr 
| vided with an apparatus for the towing torpedo, France begay 
| under the programme of January 30th, 1875, the construction of 
| torpedo boats subject to the following limitations :— Length, about 
| 20 meters—75'6ft.; hull of steel capable of resisting musket fire; 
| 
1 
| 


850 
? almost 
Europe, and 


reing 


maximum speed, 14 knots; sufficient coal for eight hours at fu 

speed. Our own Government in 1876 ordered a large wooder 

| launch, the Lightning, of the Herreshoff Manufacturing Co. 

| was 58ft. long; was fitted with spar torpedoes, and made about 

| 17°5 knots on trial. In 1877 the Lightning, the first Eng 

| torpedo boat, was delivered by Messrs. Thornycroft to the English 

| Government. She was 85ft. long and 11ft. beam, with a displace. 

| ment of 27 tons, and made 19 knots on trial. The same year th 

Russian Government had no less than 100 boats of a similar 

character under construction by difterent firms. These boats wer 

75ft. long, 10ft. beam, with a speed of 18 knots. Italy followed 
the next year with a vessel very much like the Lightning. About 
the same time the first German torpedo boat was constructed, It 
was rather larger than the English and Italian boats. By the end 
of 1878 the torpedo boat had a place in the navy lists of th 

European Powers. 

About the time of the beginning of the construction of specia 
| torpedo boats, the Whitehead torpedo had made such progre 
| to find some advocates for its use. ‘rom the uncertainties 
| attending the action of the early automobile torpedo, and the 
| demonstrated efficiency of the spar torpedo under the existing con- 
| ditions, the latter was in many instances preferred to the former, 
| and most of the early torpedo boats were originally provided with 

spar torpedoes, and later fitted for the use of the automobile 

torpedoes. The introduction of the rapid-fire gun was the death- 

blow of the spar torpedo, and emphasised the necessity for high 

speed torpedo vessels for use with the automobile torpedo, Thi 

torpedo itself, and the means for firing it, were rapidly improved 
| The growth and improvement in the torpedo boat more than kept 
| pace with its principal weapon. 

From 1878 on, the work of construction of special torpedo vessels 
by the European Powers has gone on steadily, although in the cas 
of individual nations there have been delays from indecision as t 

| the types which should be taken up. An enlargement in the sphere 
of the torpedo boat, by which it was to prove its title to considera 
tion as a separate branch of navies rather than one of the weapons 
of ships, was marked by the construction of sea-going torpedo 
boats, of which the Batoum, completed in 1879 for Russia, was the 
first. 

At the end of the year 1884 Russia possessed 115 torpedo boats; 
France, 50; Holland, 22; England, 19; Italy, 18; and Austria, 17. 
At the end of the year 1890, France possessed 210 torpedo boats; 

| England, 206; Italy, 152; Russia, 143; Germany, 125; Japan, a; 

| and Spain, 15. The Cushing, the first United States torpedo boat, 
was that year commissioned. 

That we, the nation which of all nations had had the largest 
practical experience with torpedoes in actual warfare, should have 
been the last to take up the torpedo boat—which, after all, was but 
the logical application of our own war experiences to altered condi- 

| tionsand improved weapons— was doubtless due, in the firstinstance, 
to the attitude of Congress towards the navy, and its unwillingnes 
to appropriate money for rebuilding and modernising that we 

| portant arm of the national defence, rather than to any lack 0 

| enterprise or foresight on the part of officers of the navy. W - 

| public sentiment changed and Congress turned its attention to the 
| needs of the navy, demands for the larger modern ships seem : 

| have been so urgent as to have kept the torpedo boat out e 

| notice, although just at that time large expenditures were being 

| made by the’European Powers for this class of ‘vessel. 

(To be continved.) 





"Assistant Naval Constructor H>G. Gillfior, po 
at-the annual meeting of the Society of Naval Architects and Ma 


held at New York in November, 1897. 
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RAILWAY MATTERS. 


THERE wre 569 miles of clectric railway in Canada, 
«of those in British Columbia, The train mileage run in 
exclusive 21,917,151, and the number of passengers carried was 
186,069. ‘The total capital and bonded debt was £4,600,000. 

tet nla 
ocomotive works of the Ceylon Government Rail- 
situated near the Maradana junction, In conjunction 
spots with which they are associated, they employ over 
and are under the control of Mr, A, E, Brown, 


Tne | 
way are 
with the de 
1600 men, 
yy, Inst. CE. 

, rererN recently issued shows that at the end of 

- Jast 29°S per cent. of the engines and 99°4 per cent. of the 
aot ves used by the railways of the United Kingdom were fitted 
ek s which comply with the conditions laid down as essential 
ha the Board of Trade. | 


started on Friday last on his third trip to Siberia to 
progress of the Siberian Railway, which is now laid 
ithin less than 200 miles of Irkutsk, and opened for 
ugh trattic of every kind as far as Krasnoyarsk. 


yiunication, 
inspect the 
down to W 
yegular thre 

\RRANGEMENTS have been made for the opening of 
5 Valley Railway in the early part of the ensuing 


the Lambourn | ; ; 
month. Mr. Gipps, of Southampton, traffic agent for the Didcot, 
Newbury, and Southampton Railway, has been appointed by the 
direct ys of the Lambourn Railway Company as manager of the 


new line. 

Tue officers of the Great Eastern Railway have enter- 
tained Mr. J. F, =. Gooday, the late continental manager, at 
id presented him with a silver tea and coffee service and 


—, < as a mark of the high esteem in which he was held. 


joving cup 


Mr, Gooday has just taken up his appointment as general manager | « 
of a mixture and the conductivities of its constitutents. 
— ‘ ith ; thirty solids, liquids, substances near their melting points, and 
ght Railway Commissioners have issued a draft | mixtures of liquids, were tested between temperatures of 15 deg. 


of the London, Brighton, and South Coast Railway, 


Tue I 
order for the construction of a light railway from Postland, in Lin 
winshire. to Peakirk, in Northamptonshire. A draft order has 
also been issued in respect of the Lauder Light Railway. The 
Board of ‘Trade has contirmed an order made by the Light Rail- 
sioners, entitled the Potteries Light Railways Order, 
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a 
district of Staffordshire. 





\ new railway between Plymouth and Yealimpton was | 
formally opened recently. The line commences at Plymstock, at } 
the termination of the old Plymstock branch of the Great Western | 
Railway, and extends to Yealmpton, a distance of 65 miles. The 
ne is single throughout. There are tive stations—Billacoumbe, | 
irton Cross, Brixton-road, Steer Point, and Yealmpton, all, | 
vith the exception of Elburton, having goods as well as passenger 


modation, 












Iris proposed to construct a railway along the 30th 

lel from Suez to Busrah forthe purpose of shortening the passage 
‘urope to India, The railway would cross the Arabian 
But it may well be surmised that the completion of this 

uid in no way prejudice Hejaz trade. The Nefud 
the distance south, and the natural tendency of trade to 
its old routes should suffice to prevent any serious change, 
ha railway, if built, would be compelled to charge pro- 
hibitive rates of freight, as compared with sea transit, if, indeed, 
the idea of transporting goods to and from Arabia may have ever 
heen conte mpl ited, 





ACCORDING to ** orade Hi reports which reached the head 
office of the Amalgamated Society of Railway Servants on Monday 
last, the goods guards and shunters on the Midland Railway have had 
ninterview with their directors and secured the concession of an 
eight h day all the year round. The locomotive men, who 
have also been in communication with the general manager, have 
been granted a ten hours day, Our Sheffield correspondent says 
very general satisfaction has been expressed among railway 
servants in the Sheftield district served by the Midland Railway 
Company at this decision, and a similar request is being made to 
the Great Central Railway directorate. 


Tut Shetheld people have long complained of the 
station accommodation provided by the railway companies serving 
the district. Repeated agitations have been conducted with a 
view to obtain a central station, into which all the companies would 
run their trains. This does not seem probable at present, but 
the Improvement Committee of the Sheffield Corporation are now 
taking action with a view to influence the Midland Railway | 
Company. That company is arranging to expend a large sum of 
money on the enlargement of their passenger station. The Sheffield 
Corporation have appointed a deputation to wait upon the company, 
with a request that they will withdraw their present scheme, with a 
view to preparing for next year plans suitable for the requirements | 
of the city. Sir Benjamin Baker, K.C.M.G., has been requested 
to advise the Corporation upon the subject. 


A Bitzi to incorporate the Brent, Ashburton, and 
Heathtield Railway Company has been deposited for introduction 
into Parliament next session. _ By this Bill the proposed company 
seeks power to raise £33,000 share capital for the purpose of con- 
structing a railway commencing in Bovey Tracy by a junction with 
the Teign Valley Railway, and passing thence a distance of 
74 miles to Ashburton, and from there a further distance of 
7} miles to its termination at South Brent by a junction with the 
Great Western Railway, over which running powers are sought 
into South Brent Station. Power is also sought to exercise running 
powers over the lines of the Teign Valley Railway Company, and 
over the railways of the authorised Exeter, Teign Valley, and 
Chagford Railway Company. The time required for the completion 
of this railway is five years from the passing of the Act, during 
Which period itis proposed to pay 3 per cent. interest out of capital. 
In addition to the share capital power is sought to create £110,000 | 
by the issue of debenture stock, 


Durine the second half of last vear the length of 
railway line opened for traffic in India was 580 miles. This 
brings the total in operation in all the country to 20,114 miles 
out of just 25,000 miles sanctioned. The most important of 
the half-year’s additions, says the Pall Mull Gazette, was 
the Southern Punjab, which extends from Delhi to Samasata, a 
distance of 400 miles ; the others being the Rajkote-Jamnagar 
gauge line, which brings Jamnagar into direct communication 
with the Kathiawar system; the Burhwal-Cawnpore, which is | 
worked by the Oudh and Rohilkhund Railway, and forms an 
important link in the metre-gauge scheme of Northern India ; 
and the Ahmedabab-Prantej, Vishvamitri-Dabhoi, and Ankleshwar- 
Pardi railways. The new mileage sanctioned for construction in 
the half-year aggregated 590 miles. It includes lines from 
Ghazibad to Moradabad, 87 miles; from Calicut to Cannanore, 
09 miles; from Hyderabad to the Jodhpur frontier, 71 miles; 
from Azamgarh to Shahgung, 33 miles, on the Bengal and North- 
Western system ; from Rewa to Sutna, 31 miles; from Chalisgaon 
to Dunba, from Barun to Dallongung, 82) miles, by which the 
East Indian Railway will tap some productive gold-fields ; from 
Indhiana to Jakali, 80 miles; from Wadhwan to Drangadhra, 21 
miles ; and from Sanganeer, on the Jeypore-Chanbal system, to 
Alumpore. It is interesting to note that down to the end of last 
year the capital outlay on the Indian railways in operation was 
Rs.224,500,000.: ‘The average net_earnings for the year, taking all 
the lines together, was 5°38 per cent., the percentage of all working 
*xpenses to gross income being 47°83 per cent. 


137,644, 


United Kingdom during the past year are the following : 
12,340 gross tons ; 
Rotterdam, 8200; Monmouth, 7950; Arabia, 7920; Egypt, 7912. 


Chas. H. Lees, 


Manchester, with a view to determining the effect of temperature 


to the Royal Society : 
in general decrease in conductivity with increase of temperature in 
the neighbourhood of 40 deg. Cent. 
rule, 
rising the construction of light railways in the Potteries | 


| « 
by Mr. W. B. Smith Whaley. 
inasmuch as it contains correct data respecting the relative power 
required to drive two mills, one by rope transmission and the other 
by electric 
800-horse power Corliss engine of the cross-compound type, with a 
rope wheel 24ft. diameter with grooves for twenty-six 1fin. ropes. 


on the loose pulley Ss. 
average of *168-horse power per loom, and that sixty spindles 
taking l-horse power was required, 
taken for the electrically-driven mill, and it was finally ascertained 

that about 77-horse power is saved by the use of the four motors | 
instead of rope gearing. 
only one motor provided per floor, 


on some fifty copper test pieces, 


clusions arrived at were: 
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NOTES AND MEMORANDA. 
THE output of pig iron in the United States last year 


was the largest on record, and, classified according to the consump- 
tion of fuel, was 9,491,976 tons, as compared with 8,623,127, tons in 
1896, 


THE investigations of the Home Department of Japan 


show the population of that country on December 31st, 1896, to be 
12 


2,708,264. The increase as compared with the year before was 


These figures do not include Formosa, 

THE largest steamers which have been launched in the 
Cymric, 
Brasilia, 11,100; Briton, 10,248 ; Delphic, 8273; 


Tue receipts of the Manchester Ship Canal from all 


> i ee E | sources during 1897 show an advance of only £20,000 on those for 
Prince KHILKOFF, Russian Minister of Ways and Com- | 1896, 
more than that of 1895, which year showed an increase of over 
£40,000 in receipts as compared with 1894, 


In the last-named year the revenue was nearly £45,000 


AccoRDING to Belgian law, no mines in the country 


are allowed to be worked, even by the owner of the land, without 
the authority of and a concession from the Government. The 
landowner beneath whose 
right to extract the coal that lies beneath the surface of his 
property, and is allowed by law to claim a royalty not exceeding 
3 per cent. of the net proceeds of the working. 
Government concessions for the working of coal mines in the 
province of Liége during 1896 amounted to eighty-four. 


land coal-seams exist can concede the 


The number of 


I.XPERIMENTS were some time ago undertaken by Dr. 
assistant lecturer in physics at Owens College, 


mn thermal conductivities, and the relation between the conductivity 
About 


ind 50deg. Cent., and the following results have been communicated 
(1) Solids not very good conductors of heat 


Glass is an exception to this 
(2) Liquids follow the same law in the neighbourhood of 
30deg. Cent. (3) Theconductivity of asubstance doesnotinvariably 


change abruptly at the melting point. (4) The thermal conduc- 
tivity of a mixture lies between the conductivities of its constituents, 
but is not a linear function of its composition. 
liquids decrease in conductivity with increase of temperature in the 
neighbourhood of 30 deg., 
constituents, 


(5) Mixtures of 
Cent, at about the same rate as their 
A PAPER was recently read before the American Society 


#f Mechanical Engineers on the use of electricity in cotton mills, 
It is of more than ordinary interest 


motors. In the steam-driven mill there was an 


lhe mill was equipped with 11,776 spindles and 720 looms. Al 


the spindles, &c., were always running, but the looms working 


weraged 682 per day. In the second mill the electric power was 


taken from a central station near, and drives four 150-horse power 

motors. The plant was put down in January, 1897, to drive 12,448 | 
spindles and about 3 
mill an average of 535-horse power was required, out of which 
228-horse power was taken by the shafting only with all the belts | 


} looms qut of a total of 500. In the steam 





From other figures the author tinds that an 


Similar figures were then 
In the electrically-driven mill there was 


Ar a recent meeting of the Royal Society of New 
5 ” * 


South Wales a paper by Professor Warren and Mr. 8. H. Barra- 
clough was read on the effect of temperature on the tensile and com- 


This investigation was carried out 

The temperature range attained 
was from 25 deg. Fah. to » deg. Fah., the temperatures being 
measured by certified mercurial thermometers. The chief con- 
(+) The relation between the ultimate 
tensile strength and the temperature may be very closely repre- 
sented by the equation f = 32,000 — 217, where / is the tensile 
strength expressed in pounds per square inch, and ¢ is the tem- 
perature expressed in degrees Fah. (+) Temperature does not 
affect the elongation or contraction of area in any regular. manner ; 
and at any one temperature the variation in these two quantities is 
so variable for different specimens that no particular percentage 
could be included in a specification for the supply of copper. (¢) 


pressive properties of copper. 












| The elastic limit in tension occurs at about 54001b, per square 


inch ; this limit probably decreases rapidly with increase of tem- 
perature, but the differences in the behaviour of individual 
specimens are so great as to prevent the determination of the 
relationship between the two quantities. (d) The elastic limit in 
compression occurs at about 3200 lb, per square inch ; it decreases 
with increase of temperature, the relationship between the two 
being more regular than in the tensile tests. 


of temperature. 


Some interesting experiments bearing on the subject of 
economy resulting from varying proportions between the sizes of 
the cylinders in a compound steam engine, wererecently described 
in a paper read before the American Institution of Mechanical 
Engineers by Professor Robt. H. Thurston and Mr, L. L, Brins- 


made. It was found that a certain triple-expansion mill engine 


used 12°67 Ib, of water per indicated horse-power when developing | 


199-horse power and using all three cylinders, the boiler pressure 
being 142 1b. The intermediate cylinder was then cut out, and 
the steam passed straight from the high-pressure cylinder to the 
low-pressure receiver, and the engine used 12°76 1b, of steam per 
indicated horse-power when developing 180 indicated horse-power. 
The piston displacement of the high-pressure cylinder was less 
than one-eighth that of the low-pressure, whereas in ordinary 
practice the ratio varies from 1 to 3 up tol to4. Further experi- 
ments were afterwards carried out by these gentlemen on a smaller 
engine of the triple-expansion type at Sibley College, says the 
Electrical Engineer. Yn this case three sets of trials were made, 






‘.e., one as a triple-expansion engine, one as a compound engine | 


with the high and low-pressure cylinders only—ratio 1 to 7—and 


one as a compound engine with intermediate and low-pressure | 


cylinders only. Taking the results as shown per brake horse- 
power, the triple-expansion showed the highest economy with 
heavy loads, but its economy on low loads was less than that of 
either of the others, owing, perhaps, to its greater frictional losses. 
For the same reason the 3 to 1 compound shows at low loads a 
better economy than the 7 to 1 compound. The curves of steam 
per indicated horse-power with various ratios of expansion showed 
that the most economical ratio is about 12 for the 3 to 1 com- 
pound, and 21 for the triple, the value for the 7 to 1 being in 
the neighbourhood of 17 expansions. The authors conclude 
that in compound engines designed for varying loads larger low- 
pressure cylinders than at present used could be adoptéd with 


(e) The rate of per- | 
manent extension and compression increases rapidly with increase | 


MISCELLANEA. 


THE new Japanese cruiser Chitose was successfully 
launched from the shipbuilding yard of the Union lronworks, San 
Francisco, on Saturday last. 


ON Monday last a service of electric motor vans, for 
conveying the mails between the General Post-office and the West 
Central, Western, and Paddington district offices, was started. 
The vans have been provided by the London Electrical Cab Com 
pany, Ltd. 


THE honorary position of Emeritus Professor of 
University College, Nottingham, has been conferred upon Professor 
Clowes, in recognition of the valuable services rendered to the 
college by him, first, in organising the chemical department, and 
afterwards for sixteen years discharging the duties of Chemica] 
Professor, and for three years the duties of Principal. 


H.M. NEw cruiser Diadem returned to Plymouth on 
Saturday night after a highly satisfactory machinery trial lasting 
thirty hours. Her mean horse-power was 12,776 and her mean 
speed 19°79 knots. The coal economisers are said to have proved 
a decided success, the coal consumption being 1°59 Ib. per indicated 
horse-power, the lowest point ever reached in a trial of this 
character, 





THE Secretary of State for Foreign Affairs has received 
a despatch from her Majesty’s Minister at Tangier, stating that 
tenders have been requested by the Hygienic Commission for the 
supply of drinking water to Tangier. Tenders are to be delivered 
to the president of the Hygienic Commission before July 31st. 
Particulars can be seen on application to the Commercial Depart- 
ment of the Foreign-office any day between the hours of 11 a.m. 
and 5 p.m. 





Messrs. Juttus Harvey and Co., engineers, Mansion 
| House-chambers, state that they have now completed the first six 
2ks’ contract under the Postmaster-General for conveying her 
mails by steam motor van from London to Redhill. The 
imed to leave Mount Pleasant Post-office at 10.30 p.m.. 
arrive at Redhill at 1.42 a.m., returning to Mount 





and to 

Pleasant Post-office at 4.45, but the contractors have been able to 

get in on an average from 15 to 30 minutes before time both on the 
| outward and return journeys, 


A NEW use for sawdust has been discovered, in that it 
| can be employed in the manufacture of calcium carbide, the chief 
source of acetylene gas, under the process patented by Professo: 
Wilson,’ of St. Catharines, Ontario. By this process, says an 
| American contemporary, all refuse from saw mills can be rapidly 
| converted into carbon. This is powdered and mixed in equal 
| quantity with limestone, and the mixture then subjected for 
| hours to an electrical current strong enough to boil iron. The 
; result is calcium carbide. The mass is broken into small lumps, 
and in that form is shipped to consumers. 


AT a recent meeting of the Harrogate Highways 
and Sanitary Committee the borough surveyor’s scheme and 
estimate for putting down a temporary plant for pumping th: 
sewage on to the high part of the farm, amounting to £1240, was 
adopted. The borough surveyor was instructed to prepare for 
carrying out the scheme forthwith. With reference to a letter 
| from the Local Government Board as to the loan of £8500 for 
surface-water drainage, it was decided to take the necessary steps 
recommended by the Board to comply with the provisions of 
| Section 32 of the Public Health Act, 1875. As to the destructor. 
| it was resolved that the borough surveyor make full inquiries as to 
the best kind of destructor and probable cost. 











| Tue * Ouest’ Railway Company is proposing to build 
| a bridge over the Seine, with iron girders more than eight metres 
| in height, to carry the new line from Courcelles to the Champ de 
Mars. itis considered, and no doubt rightly, that this would very 
much injure the view along the river, and the official representa- 
| tives of the city are entering a protest against it to the Minister of 
Public Works, who has promised not to approve any design which 
will not satisfy all the interests concerned. This will be rather 
difficult ; but it is noticeable that in Paris such a point is considered 
of importance by the Government, and it is expected they may 
even refuse their consent to the bridge. In London, says 7/ 
Builder, it would be considered a matter of no consequence. 


AT a special meeting of the Morecambe District 
Council on the 14th inst., the twelve competitive schemes for the 
sewerage of the district were again considered, and eventually one 
submitted by ** Forward” was adopted. This scheme will serve 
for a population of 60,000—including Bare and Torrisholme. The 
estimated cost of the works is £39,227 10s. 9d.— exclusive of way- 
leaves, engineering, or land—with an estimated annual working 
experditure of £620 2s. 6d. for a population of 45,000. To this 
must be added the cost of the ‘septic system,” which was agreed 
to at the last meeting. and which will form a part of the scheme. 
The successful competitor is Mr. H. B. Nichol, C.E., of Birmingham. 
The selected scheme will next be submitted to the Local Govern- 
ment Board for approval. 


A Bit to incorporate a body of twelve commissioneis 
for the purpose of constructing defence works tou the Newhaven 
Harbour has been deposited for introduction into Parliament next 
session. Under this Bill the Newhaven Harbour Company, ‘* who 
have created and issued all the capital which they have power to 
create,” seek power to raise £100,000 for the completion and 
improvement of their undertaking, and power is proposed to be 
conferred on the London, Brighton, and South Coast Railway 
Company to guarantee 4 per cent. per annum upon the whole of 
this further capital. In addition to this guarantee the Bill pro 
poses to place upon the London and Brighton Railway Company one 
quarter of the cost which will be incurred by the commissioners in 
constructing the proposed defence works to the harbour. 


THE proposed ship canal from the Great Lakes to the 
sea was not favourably reported upon by Major Thomas W. 
Symons, who was appointed to investigate the subject under the 
River and Harbour Act of 1896, says ‘the American Enyineer. No 
military or commercial advantages at all commensurate with the 
cost were seen in the project. The types of ships on the lakes 
and the ocean were necessarily so different as to preclude the 
possibility of the same vessels being used in the traffic over such a 
waterway. The report was favourable to an enlargement of the 
facilities offered by the Erie Canal, and it was shown that the 
latter might be adapted to the use of large barges to good advan- 
tage. It would cost 200,000,000 dols. to construct a ship canal 
and 2,000,000 dols. per year to maintain it. The enlargement of 
the Erie Canal was recommended in the report. 





ApmiraL Sir E. R. FRemantue, the Commander-in- 
| Chief at Devonport, on Saturday last, at the Royal Naval Barracks, 
| on behalf of the Queen, presented stoker Edward Lynch, late of 
| her Majesty’s ship Thrasher, with the Albert Medal of the First 
Class for conspicuous bravery when the Thrasher and the Lynx 
grounded on the Cornish coast. After the Thrasher went ashore 
her main steam pipe burst, causing the death of several men and 
severely scalding others, Lynch had made good his escape to the 
deck ; but, hearing the cries of his comrade, James Panll, who 
had become wedged in a man-hole leading to the-stoke-hold; and 
was being terribly injured by the escaping steam,.he gallantly 
went back, and after sustaining frightful burns, brought him out. 


advantage, and that-the drying effect of the expansion between | Paull subsequently succumbed, and.for a while Lynch’s life. was 


the high and low-pressure cylinders-so obtained gave greater | despaired of. 
\ economy, 


Several hundred naval officers and men attended 
the ceremony, 

















SPRING HEAD FOR CRANE JIBs. 

THE accompanying illustration shows an ingenious appli- 
ance for taking off shock from the jibs and chains of cranes. 
Its construction will be understood at once from our 
engravings. The head pulley is carried in a sliding carriage 
between the cheeks of the jib, and this carriage bears on a 
volute spring like that of a railway buffer. The resultant of 
the stress on the chain tends to send the head pulley down 





the jib. This is resisted by the spring, which takes up 
shock, and so provides an elastic resistance. The advantage so 
gained will be too obvious to engineers to need elucidation. 








pu | 
SECTIONAL PLAN 


The invention has been patented, and is being made by the 
Thames Ironworks and Shipbuilding Company, Limited, 
Orchard Yard, Blackwall. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE PROPORTIONS OF GIRDERS. 


Srr,—In your issue of the 7th inst., ‘‘ Retired Engineer” asks 


why the words ‘‘moment of inertia” are used in making girder | 
calculations, With your permission, I offer the following explana- | 


tion :—The term ‘‘moment of inertia” is used as a convenience 
to express a quantity occurring in the application of the theory of 
flexure ; to explain the term, first consider what is called inertia. 
“Retired Engineer” has doubtless stood in a railway carriage 
when it has suddenly stopped or moved forward, the effect of 
which has been to turn him over, the force 
with which he is turned over is the force of 
inertia, and I think it will be clear that 
the force depends not only upon the mass, 
but upon its distance from the base or 
centre. As an example, let us take a rect- 
angular block and divide it up into small 
sections. Let « equal the distance of any 
small section from the base, and M its mass, 
the force of this is M «, and the moment of 
this force is M 2; the moment of inertia 
of the rectangle is, then, the sum of these moments. 

In the case of a girder, the moment of inertia is calculated from 
th> centre of gravity of the cross section, 
and as in the theory of flexure, it is assumed 
that the mass at equal distances from the 
centre of gravity is elongated or com- 
pressed equally, it may be illustrated thus: 
Suppose the rectangle is hinged at the 
contre, or the man instead of standing on 
the floor of the carriage is supported round 
the waist, his head would take one direction, 
and his feet another, acting as a couple ; 
this couple is analogous to the couple pro- 
duced by the forces in the top and bottom flanges of a girder. 

Leytonstone, January 10th, F, W, JENNINGS. 
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Sir,—One of your correspondents has been asking information 
with regard to the use of the expression, moment of inertia. I do not 
gather from his statement in what sense he finds his difficulty, but as 
{ imagine that a general examination of the principles from which 
the expression originated may not be unhelpful, with that view I 
will endeavour to give an explanation. I may add that I do not 
hereby vouch for the merits or demerits of the case in question, 
confining myself solely to an elucidation of the ‘‘how and the 
why ” the expression has found its way into the vocabulary of the 
engineer, 

A short time ago there was a discussion in your columns on the 
same subject, from which, as far as I can remember, the majority 




















JAN, 28, 1898 











THE ENGINEER 


| 

must have arisen with the feeling that there was something slippery 
| and intangible about the moment of inertia, and it was a good 
thing to leave alone. 


the time, for after all there is nothing obscure about the matter 
in itself. Perhaps the fact that at the outset it presents some 
difficulty of comprehension, and in practice is a. good deal mixed 
up with its various connections, 
may have led to some confusion 
of thought. The reader can 
judge of this for himself. 
In the first place, consider a 
| mass of material extended from 
a fulcrum as at A—Fig. 1. The 
mass may be of any shape what- 
ever, but in every case if it be 
divided into an infinite number 
of divisions by vertical lines; the sum of the moments of these 
divisions, about A, will be equal to the moment of their sum 
passing through their centre of gravity. (1) 
The principle of the moment of inertia is based upon this, Let AB 
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| be a cantilever beam under strain from a load P acting at B. The 
upper limb will be in tension, the lower limb in compression. Let 
| 
| B 
| 
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p 
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T and C represent the amount of tension and compression pro- 
duced at the outer fibre. Let N be the position of the neutral 
| axis, so chosen that the sum of the tensions represented by A DN 
| will be equal to the sum of the compressions represented by O EN. 
This is a necessary condition, for it is evident that the tensions 
and compressions will be equal. Let S,, Sy be the resultants pass- 
ing through the centres of resistance. We have the following 
equations :-—S, = S,; $8). F K » KF; S. FN+S. K N= 
S). FK » KF, ButS,. F K or 8, K F = P. A B = moment 
of resistance of beam, and therefore $,. F N + S.. K N = moment 
of resistance of beam. But from (1) we know that the sum of the 
moments of the infinitesimal layers into which A D N may be 
divided, about N, will be equal to the moment §,. F N; and 
similarly for the lower limb; therefore the sum of all these 
moments will also be equal to the moment of resistance. (2) 
Let A DN be divided into an infinite number of layers whose 
respective tensions are T,, T., T;, &c. ; and let the distance of these 
layers from the neutral axis be , .%, 23, &c.; then by simple 
proportion the amount of tension at each of these layers can be 
found, thus, T: T, ::.c:.7, 3 that is to say, 
Pa; p 1 tT, 


T, 2 











= — = - &e, 

Now, the moment of each of the layers is the infinitesimal 
| depth multiplied by the breadth of layer multiplied by the dis- 
tance from the neutral axis multiplied by the tension. Let 
a, a, @;, &c., be the infinitesmal depth multiplied by the breadth 


T G33 re to infinity will be the 
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then Ke., 
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;sum of the moments. And similarly for the lower limb. Re- 


| calling (2) we have, therefore, for the whole beam — 





= (% re + @, re re tke= - FN : 
= §,. FK = moment of 
(a yet a” yt tal” ye + &e, = Sy. KN ’ —— 
: 2 Me Ns: 2 (: 


| = The above formula for the strength of a beam is, as far as I can 
| see, mathematically correct ; but it is somewhat cumbersome, and 
| at first sight presents no evident means by which the tensions and 
| compressions can be compared, 

For these reasons, and possibly for others, mathematicians have 
proceeded further, as follows:—It has been 
assumed that on either side of the neutral axis 
the material stretches or compresses to the same 
extent under the same load, and that, therefore, 
at equal distances equal stresses prevail. _More- 


= 


always pass through the centre of gravity of the 
section. These two conditions being granted, 
the following results obtain. The sum of the 
resistances on either side of the neutral axis 
will always be equal. By simple proportion, 
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a tension or compression being given, all other | 


| = tensions and compressions can be found. And 
| finally, by another proportion, it can be shown 
ay 


FiC 3 c 7 
62 that ! = ©. (Fig. 3). 
t < y ae 
Under these circumstances formula (3) will become Z or + 
Q / 


| (a &e, &e.) 
= M.R. (4) 
| The first part within the brackets is described as the area multi- 
| plied by the square of the distance from the neutral axis, and is 
| denominated the moment of inertia. This moment of inertia, 
| when multiplied by the factor without the brackets, becomes, as 
shown, the moment of resistance, and determines the strength of 
| the beam, The summation of the series involved is for the most 
part easy enough, but is a question belonging to the integral 
calculus, 

Unfortunately, this latter formula, although very convenient, 
does not always give good results when compared with practice. 
As, for example, let the above beam—Fig. 2—be of cast iron, 
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12in. deep, lin. thick, 60in. long, and of a strength 8 and 48 tons | 


respectively. To find its breaking weight by (4). 

The neutral axis passes through the centre of the section, and it 
| is evident that the beam will fail by yielding to tensile strain, 
We have, therefore, (2) (4)— 


: te? + &e, + a! yy? +” yo? +- ke.) =P.AB 
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(s+ y) = o0P, § (= t 
6\3 3 6 3 

This result does not agree with practice. If, however, it be 
assumed that the outer fibres on either side of the neutral axis are 


3°2 tons, 


)=00P, P= 


| strained to their utmost when the breaking point is reached, and 


formula (3) be used, a result will be obtained which agrees well 
with experiment. 


It is quite possible that your correspondent, on looking over the | 


above, may not feel himself much enlightened, It may even 
appear to him as much ado about little. And yet, I am quite 
sure, until he come to an understanding of the question on some 
such, or it might be better, lines, he will not easily be able to 
appreciate the how and the why of which he is in search. 
CHARLES L, SMITH. 
16, Nelson-road, Southsea, January 12th. 





Sin,—If ‘Retired Engineer” will refer to Stoney on ‘‘The 
page 64, new Revised Edition, 1886, he will 
dy 


Theory of Stresses,” 
see that I, the amount of inertia, is there in the form f By? 


Possibly there would have been some truth | 
in this feeling, although not, I think, in the sense prominent at | 


over, the neutral axis has been so fixed as to | 


—_—_——., 


| _- . ir 
and is afterwards included in that form, in the value of M 
| moment of resistance of any cross section of a beam or » 
about an axis. And if he can refer to Cotterill’s ACD 33 
Mechanics,” edition 1884, pages 213 and 214 and pages sit ued 
314, he will see (1) that originally and properly the term tho: en 
of inertia I was applied to a solid or solids revolving about ecm 
But (2) the mathematical expression for the resistance of a — 
section about an axis is the same as I in the first caso and ie 
same name is used for both. The difference in application is - 
in the first case the weight of the solid comes in, while in the 
second case the stress on the area of the cross section comes jn it 
must be noted that inertia has an extended meaning as compar i 
with inertness, ANOTHER RETIRED ENGINEER, 
London, January 24th. . 





| RAILWAY SPEEDS. 

Sir,—The discussion on railway speeds which has t 
in your columns has, I think, established several thin 
first place Mr. Rous-Marten—and he would be a bold may wh 
challenged the accuracy of Mr. Rous-Marten’s figures—has 
| chronicled speeds of 87, 88, and even, where the engine was fitted 
with piston valves, 90 miles an hour in this country, Now yo, 
have admitted that ‘* American locomotives do, as a matter of fact, 
in some cases run faster than any English locomotive has ever yy.” 
and that ‘‘ velocities are attained and maintained with easo on the 
other side of the Atlantic in the regular way of business which aro 
only reached in this country so rarely that they are recorded as 
manifesting something of the miraculous.” This being so, we may 
surely cease the somewhat invidious discussion of the questicy, 
whether train times obtained, American fashion, from the train 
dispatchers’ records, are more or less accurate than those obtained 
English fashion, from a collation of the discrepancies in the guards 
and drivers’ journals. We must admit that no record is absolutely 
accurate, even Mr. Rous-Marten’s, for instance, being vitiated by 
the fact that chronographs do not divide the time into less fractions 
than fifths of seconds, But at the same time the claim mado jn 
effect by Mr. Stretton that American engines cannot have sur. 
passed the speed of 82 odd miles an hour since 1893, because he 
has not been there to see, must also be withdrawn, 

Further, we may surely assume that, if English locomotive 
superintendents permit speeds of 85 to 90 miles per hour, such 
speeds are not dangerous from strain either on the machinery or 
the permanent way. A demand, therefore, for a booked speed of, 
say, two hours for the 113 miles Euston to Birmingham --which, 
allowing for stops at Willesden and Coventry, would imply probably 
an average of 55 miles an hour up to Tring, and 65 to 68 miles an 
hour beyond—cannot be objected to on the ground of danger, 

Again, we may assume that, if Birmingham were brought within 
two hours of London, there would be a considerable iucrease in 
traffic. Even Mr. Stretton, who, oddly enough, thinks that a reduce. 
tion of the time between Leicester and London from, say, 120 to 
100 minutes = 16°6 per cent., would not bring a single new 
passenger, considers that a reduction of the time between Man. 
chester and London, from 4} to 4 hours = 6 per cent., ought to be 
made by companies which “ exist for practical purposes and to 
pay dividends,” As for the extra cost of coal, that is a negligible 
quantity. Mr. Stretton suggests 10 cwt. extra between London 
and Leicester. Let ux assume a whole ton—20 lb, extra per mile— 
between London and Birmingham. The ton of coal is probably 
worth 8s., while a single third-class passenger would bring in s, 5d. 

1 doubt not that Mr. Webb’s engines could get to Birmingham 
| in two hours if they were booked to do it, and probably the North- 
| Western officials know better than any outsider how much new 
money they could earn by doing so. But for all that we are not 
| likely to see any such train advertised for a long while to come, 
| And I submit that the company would be ill-advised in introducing 

it. Fora two-hour service would represent an ideal which could 
only be attained under favourable conditions, whereas no company 
ought to time a train beyond what it can accomplish under 
exceptionally unfavourable conditions, As it seems to me, it is 
not so much in maximum or in booked but in actual speeds and 
in time keeping that the Americans beat us. Always excepting 
the phenomenal Atiantic City Flyer, their booked speeds are 
seldom better and are usually quite inferior ts ours. The Empire 
State Express is practically no better than were our Aberdeen 
expresses in 1895 and 1896. But the Empire State keeps time all 
the year round like a chronometer. Could any one have said as 
much for the Scotch trains by either route! To keep time with 
slippery rails, cross winds, and frequent signal check, means an 
engine powerful enough to play with its train under favourable 
conditions, And this is what American practice provides, while 
English practice does not. Every experienced traveller must have 
known here scores of instances where trains have, owing either to 
bad weather or extra loads, lost time in running. As for making 
up in running time lost at signals or by station delays, that is not 
as a rule so much as thought of. In fact, the rule-book distinctly 
| declares that drivers are not to do so. In America a train timed 
at, say, 50 miles an hour, is horsed by an engine powerful enough 
to maintain an average of 60 miles, and the engineer is expected 
not merely to run in the booked time, but to exert the utmost 
| power of his engine in order to neutralise as far as possible the 
| effect of delays and detentions for which he is in no way responsible. 
| The result is that American expresses are almost always punctual. 
| No one would, I think, claim punctuality as an English virtue. _ 
I submit then that, if English engines can be built to run % 

| miles an hour, and can safely travel at that speed, the margin in 


| the case of trains timed at 50 to 55 is so great that unpunctuality 
ought to be a very rare exception. But if we are to have high 
speed and punctual expresses three reforms must be carried out. 
| (1) Trains must be no heavier than the most powerful engine which 
| our lines will admit of can haul at, say, 20 per cent. above the 
booked speed under normal conditions, (2) Coal economy must 
cease to be worshipped as a ‘‘ fetish,” and we must realise that te 
save a ha’porth of coal (101b.) per mile at the cost of irritating and 
| inconveniencing 5s. or 10s. worth of passengers is penny wisdom 
and pound folly. (3) Last, but not least, the engine-drivers must 
| be made—what they are in every other country—the servants of 
the traffic department, and not of an outside authority with ne 
direct interest in the actual traffic working. ‘ Be it so,” say some 
| of my locomotive friends to this last point, ‘‘ by all means let the 
engines be under the superintendent of the line, but then, of course, 
| the superintendent of the line must be an engineer by training. 
On this question I will not venture to express an opinion. 
| W. M. AcworTH. 
| 
| DeatH oF M, Bazin,—The Paris correspondent of the Tus 
| announces the death, at the age of 71, of M. Ernest Bazin, of 
| ‘roller boat” fame, M, Bazin was originally a captain in the mer- 
chant service. 
| ‘TRADE AND BUSINESS ANNOUNCEMENTS.—Messrs, Smith and 
Grace, Nene Side Ironworks, announce that for family purposes 
only, their firm has been converted into a private limited company 
under the style of Smith and Grace Screw Boss Pulley Company, 
| Limited.—Messrs. F, Hutchins and Co., experimental engineers, 
13, Victoria-street, Westminster, announce that they have lately 
| taken new premises at Gray-street, Blackfriars, which are now 
| fully equipped for carrying out experimental work.—Mr, Arthur 
| R. Brown, marine engineer and contractor, has removed from 
5, Mark-lane, to 13, Lime-street, London, E.C.—Mr. H. White, 
| of the firm of Richard White and Sons, ee railway engineers 
| and merchants, of Widnes, Lancashire, sailed for South Africa last 
| week per s.s. Moor, to push the business of his firm in the Trans: 
| vaal. Mr, White expects to be some months away, and he will 
| make his headquarters at tho offico of his fiym’s agents, Messrs. 
| Blelogh aud Q’Flaherty, P.O. Box 788, at 14, Brown 8-buildings, 
| Loveday-street, Johannesburg, S.A.R. 
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y EXPERIMENTAL STUDY OF THE INFLU- 
M ONCE OF SURFACE ON THE PERFORMANCE 
OF SCREW PROPELLERS.* 


By Professor W. F. Duranp, Member of Council. 
(Concluded from page 68) 
The propellers. These are shown in Fig. 5. They are of brass, 
‘ frded as shown, and the blades are of elliptical contour 
four ieveloped, with maximum widths as shown by the table 
wae § For making the propellers a wooden pattern was first 
pone for the thickest screw. This propeller being cast, the 
rep 
pattert was rai : : : 
ey and so on, but one original paitern being thus required for 
cash ire series. For the measurement of the pitch thus result- 
the ‘he propeller in hand was bored, fitted on a mandrel, and 
— in a lathe face outward. Fitted on the same mandrel was 
“or of diameter, say, ‘7 that of the propeller. 
mS secured a strip of paper. A square steel bar was then fitted 
eg? tool post with one edge parallel to the lathe axis, At 
aoaad next the propeller the bar was drawn down to a point 
bs: in the upper and inner edge of the bar. , an 
posite the drum a nick was made in the same edge. Now, it is 
Pious that if the bar be run in till the edge above referred to is 
‘ust clear of the drum surface, and if the carriage be so moved 
ongitudinally that the point of the bar rests constantly on the 
surface, then all points on the bar will trace, relative to the drum, 
like helices, and hence like that traced by the end of the bar on 
the driving face of the propeller. A pencil held in the nick of the 


har will therefore describe on the paper a copy of the helix on the | change of pitch involved. 


ropeller. and will therefore serve to determine 
the pitch across the blade at this radius. Four 
such drums were used at radii *3, °5, °7, and *9 
the outer radius, the hub radius being *2 the 
outer radius. In this way a sufficiently com- 
plete knowledge of the history of the variation 
of pitch over the driving face could be deter- 
mined, Conversely the same apparatus was used 
to guide the dressing of the propeller down to 
the desired degree of constancy as to pitch. ‘To 
this end a line was laid off on the paper, making 
an angle « with the transverse determined by 








the equation ; 
tana =? , 
2m, 

where p is the pitch desired and + the given 

radius. By comparing the path of the nick as 
given by the actual surface with that which 
should be given, the points which are too high 

may be easily determined. At such points a 
little hollow was chipped out of a depth sufficient 
to bring the nick on to the line. A series of 
such spots being chipped out across the blade, 
it is evident that the bottoms of such points are 
on the surface desired. This being repeated at 
the other radii, similar series of points were 
determined. The whole surface was then re- 
duced by grinding and filing until the bottoms 
of the holes were barely removed. The driving 
face was then taken as a sufficiently close appro- 
ximation to the form desired. As described 
later, however, a further measurement at the 
completion of the experiment gave the data for 
an additional correction. The blade was then 
trimmed to the desired contour, the original 
casting having been made purposely a little 
larger in all dimensions. Next the back was 
reduced until the lay-out of the thickness was 
that called for by the drawings, and the pro- 
peller was ready for use, 

(3) Mode of conducting an erperime nt,—For the 
determination of a single point or item of the 
final data two single runs were made, one north 
and one south. The current was very slight, 
indeed miny times not appreciable, and at other 
times due to a surface set of the water caused 
by winds, it amounted to a few per cent. of the 
speed of the boat. In any event it was assumed 
that the mode of operation followed was the 
best under the circumstances, and such as to 
eliminate all sensible disturbance due to current 
or set in the water. The boat being brought 
on the course some distance from the first range 
mark, the motor was started, and the revolu- 
tions were brought by tachometer to the de- 
sired point. The speed of the boat at the same 
time was brought to the constant value, and as 
the boat neared the range marks the counting 
and recording mechanism was thrown into opera- 
tion, The indications of the mercury column on 
the thrust dynamometer were read and recorded 
at intervals of a few seconds while on the course. 
The fluctuations were in all cases slow and 
gentle, and usually from ten to fifteen readings 
were sufficient to give a closely accurate average 
of the indications. In the meantime the range 
observer closed his circuit on passing each range, 
and the other records were automatically re- 
corded, The data thus taken consisted of the 
following :—An indicator card from the power 
dynamometer ; a column of readings from the 
thrust dynamometer ; a strip of paper with dots 
giving time revolution and range marks. 

(4) Calibration, — For the purpose of  stan- 
dardisation the apparatus was erected in the 
> paged and operated as nearly as possible under the conditions 
of use. 

(5) Reduction of observations.—The data obtained as previously 
described was reduced as follows:—The mean ordinate of the 
indicator card was determined, and from the calibration data the 
corresponding power was immediately known. Similarly the mean 
altitude of the mercury column was determined, and by the cali- 
bration data the corresponding thrusts were found, The revolu- 
tions per minute and per 100ft. for the entire course, as well as 
the speed per minute, were then determined by counting from the 
strip of tape. The two sets of results north and south corre- 
sponding to give determination were then averaged, and the results 
thus found were accepted asa series of values of speed revolutions, 
thrust, and power, mutually corresponding the one to the others. 
This constituted the original reduced data. Naturally in such 
case the average speeds of the boat would not be exactly the same 
for all determinations, especially on different days and for different 
propellers ; neither would the sets of revolutions be exactly the 
Same under the dissimilar conditions mentioned. It became 
hecessary, therefore, in order to put the date into form for plotting 
or investigation, to reduce it to constancy of some one feature. 
The data was first reduced to constancy of speed, the slip in each 
case being unchanged. A speed of 100ft. per minute was chosen for 


convenience, the actual speeds having been about 270ft. per minute. | 


The reduction was made by assuming that, slip being constant in 
any case, all forces related to the propellers vary as the square of 
the speed. A correction was also introduced at this point to allow 


for such slight departures from the standard pitch ratio of 1°3 as 


existed in the propellers as actually used. To this end the pro- 
pellers were again, at the conclusion of the experiments, measured 
for pitch in detail, as previously explained, and for each one a 
resultant mean pitch was derived in the following manner :—The 


*Read at the fifth general meeting of the Society of Naval Architects 
and Marine Engineers, held in New York, November 11th and 12th, 1897 


reduced in blade width and thickness, and the next 


| corrections were made by taking the results of Mr. R. E. Froude 


On this drum | 


Farther back and | 




















pitch on each blade at each of the four radial distances corre- 
sponding to the drums used in the measurement, and approximately 
at ‘3, °5, ‘7, and ‘9 the outer radius, was given a weight repre- 
sented by the product of the width of blade at that point by the 
square of the corresponding radius. The mean of these was then 
found by the usual method for a weighted mean. In other words, | 
a weighted mean was used in which the weight was proportional | 
to the moment of inertia of the element of the propeller at the 
given radial distances, and therefore, as nearly as may be, to the 
thrust developed at each point, or by each element. The results 
thus found naturally varied slightly from the desired value of 
1‘3ft. or 15°6in, All forces in the determined data were therefore 
so corrected as to reduce them to corresponding values for a pitch | 
of 15°6in., and therefore for a pitch ratio of 1°3 exactly. These 


for the relation for given diameter between thrust and pitch at 
given slip. The relationt is expressed approximately by the 
proposition that for constant slip the thrust varies as the reciprocal 
of the pitch ratio, less the constant ‘17. Or, if e denote the pitch 


ratio, then : 
: I ~ 
T varies as F - 17]. 


Using this relation, all thrusts were reduced to the desired pitch 
ratio, it being assumed that for the very small change in pitch the 
rule might be extended to all values of the area. It was further 
assumed that the changes were too slight to sensibly affect the 
efficiency, and the values of the work absorbed were therefore 
corrected on the assumption of constant efficiency for the slight 
In all cases the changes thus made 








were small and perhaps negligible, but inasmuch as there existed 
a reasonable method for determining the corrections, it seemed 
well to make them, even if in most cases they were hardly appreci- 
able in amount. The data were next reduced to constancy of 
revolution, the slip in each case remaining the same. Revolutions 
of 100 per minute were also chosen for convenience, the actual 


thus moving. It is not, therefore, until a negative slip is reache 
with a more pronounced pressure on the back that this forward 
component is overcome and a zero thrust obtained. It is also 
notable that this effect seems to be the less pronounced the 
narrower the blade, so that for No. 2 a zero thrust was 
found at nearly zero slip. In Fig. 6 is shown the information 
especially sought in this series of experiments, the relation of 
thrust to area. We know that for a given slip there is some 
maximum thrust beyond which we cannot pass, no matter how 
much the area. This follows from the fact that, for any given 
element of the propeller at a given slip, there is certain 
maximum acceleration of the water which cannot be ex- 
ceeded, no matter how much area be employed. By making 
certain assumptions a value may be assigned to this, and 
hence a value to the maximum thrust obtainable from any 
given element of the propeller.* By a process of approximate 
integration this may be summed for the entire propeller, 
and thus a value of the maximum thrust determined corre- 


| sponding to the formation of a so-called complete column of water, 


or, more properly, to the formation of a column completely 
accelerated in all parts. The influence of the back or thickness, 
however, is such that these results are by no means entirely 
reliable. Whatever the value of the maximum, however, it is 
evident that such a limit will exist, and that after the area 
necessary to its attainment is reached any further increase will give 
rise to no additional thrust, and quite possibly to a gradual decline. 
Passing to the other extreme, it is evident that for no area there 
will be no thrust. Furthermore, all experimental data on resist- 
ance lead us to expect that for very small areas the increase in 
thrust will be nearly proportional to the increase in area. It follows 
that starting with zero area the thrust will at first vary nearly with 
the area, but will gradually increase at a slower and slower rate with 


Fig 6. 
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further increase, until finally a maximum is reached, after which 
for increase of area the thrust will either remain sensibly constant 
or else slowly decline. The curves of Fig. 6 are seen to be of this 
character. The maximum thrust for all slips is seen to be for a 
propeller having an area ratio of about ‘63. The change between 
numbers 6 and 8, however, is very slight, and, so far as these 
experiments indicate, the variation is practically inappreciable. The 
general or average ratios between the thrusts of two, three, and four- 
bladed propellers given as the result of Froude’s experiments are °65, 
°865, and 1°00 for areas in the ratios, °50, °75, and 1°00. The 
corresponding ratios here found for the particular pitch ratio 1°3 
with four blades and area ratios ‘18, *27, and °36, or with areas 
the same as those for two, three, and four-bladed propellers, as 
derived from the data shown in Fig. 6, are found to vary somewhat 
with the slip, as shown by the following table :— 

tatios of thrusts for area ratios. 





Slip. 36 
“10 ‘ . . “43 1°00 
er . > ae 1°00 
*20 : : : A oa) 1°00 
*25 : ee a 1°00 
ee , Nerve, Coe 1°00 
“35 ae 4 ae te ee 1°00 
“40 “66 *$7 1°00 


The data for the relation between work required and area, for 


various values of slip, are shown in Fig. 7, and will require no 
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number having been from 200 to 450. This reduction was also 


made by assuming that for constant slip all forces related to the | 


propellers vary as the square of the revolutions. For the reduction 
to constant revolutions, the results for each case gave very nearly 
a straight line. In consequence it was assumed that such a line 
might be taken as representing the observations quite as well as 
any other curve drawn through or among the points. This was 
done, therefore, for convenience, The detailed work of the reduction 
of the observations was performed independently by two assistants, 
Messrs. Preston and Norton, of Cornell University, and, in part, 
by the writer, and is believed to be numerically correct. 

(6) Discussion of resu/ts.—In all cases the slip for zero thrust was 


specially determined by a set of runs in which, at constant speed, | 


the revolutions were so controlled as to give no thrust. In all cases 
except for No. 2 the slip at which this occurs is seen to he 
negative, and the thrust at zero slip is positive. This result is well 
known in a general way, but the present experiments, so faras the 
author is aware, are the first published in which the point has 
been made the subject of quantitative determination. The explana- 


tion of the apparent anomaly is found in the influence due to the | 


thickness of the blade. 
body of cross section like a propeller blade near the root, that due 
to the stream-line distribution about such a body, the resultant 
force, when the direction of relative motion is parallel to the plane 
face, is directed from the plane face inward, or at least in such a 
direction as to give a forward component in the case of a propeller 


} + “Transactions ” Institute‘of Naval Architects, vol. xxvii., page 250. 





Independent experiments show, for a | 


special explanation. We come next to the efficiency curves of 
Fig. 8. These are of great interest and highly suggestive. Taking 
| true slips within the usual working range of °20 to °30, corre- 
sponding to apparent slips of, let us say, *10 to *20, the efficiency, 
as we see, increases with the decrease of area, and vice versd. For 
low values of the true slip, however, the reverse is the case, and 
efficiency increases with increase of area. Fora slip of about *20 
with this pitch ratio efficiency seems to be nearly independent of 
area. Or, viewed from another standpoint, a propeller of small 
area is comparatively inefficient at low slips, and does not reach 
its maximum efficiency until a high value of the slip is reached. 
This maximum value is, however, higher than that reached by pro- 
| pellers of more area. Vive versd, a propeller of large area reaches 
its maximum efficiency at a lower value of the slip than for less 
area, and such maximum is less than that for the propeller of the 
smaller area. Again, the variation of maximum efficiency for 
variation of area ratio from °18 to *72 is only about 5 per cent., so 
that variation of area ratio within this range has comparatively 
slight influence on the efficiency. The maximum efficiencies 
| herein determined are slightly less than the value 69 per cent. 
given by Froude for four blades and area ratio *36. The cause of 
this difference I am at present unable to explain. It results from 
| Fig. 8 that if there be no limit on diameter or revolutions the con- 
| ditions likely to give the best efficiency are those of low area ratio 
| and high slip, sufficient size and revolutions being provided, of 








* Cotterill, “Transactions” Institute of Naval Architects, vol.. xx 
page 152. 
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course, to give the necessary thrust. With electric motors or occurred, two of the most important chemicals-manufacturin 


steam turbines where the revolutions are naturally high, such a 
propeller may the more readily be selected, and probably in such 
cases propellers of this character, and worked at high values of 
the slip, will be found most efficient. No attempt will be here 
made to reduce the data found in the present series of experiments 
to the most convenient form for purposes of design. The incom- 
plete character of the data relative to the problem as a whole 
makes such a step inadvisable in advance of the completion of the 
other series of experiments. Remembering, however, the relation 
assumed between revolutions, diameter of propeller, and useful 
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work, the data shown in the various curves might be used for the 


design of propellers of the particular pitch ratio 1°3, but naturally | 
of no other. In conclusion, it may be well to again point out that | 


the data herein contained relates to pitch ratio 1°3, and the con- 
clusions of the present section must be understood strictly as 
applying to this value of the pitch ratio only. 








VictortA EMBANKMENT EXTENSION.—During the next Parlia- 
mentary Session the London County Council intend to seek the 
necessary powers to improve and widen Millbank-street to a 
uniform width of 60ft., and the purchase of the land for a portion 
of this widening has already been arranged. It is intended to 
substitute for this widened road an avenue 90ft. wide—the width 
of Regent-street—passing in a direct line to the northern end of 
Abingdon-street, opposite the Victoria Tower ; the object being to 
open up the Abbey and Houses of Parliament on that side and 
provide an improved and suitable access to these historic 
structures. The proposals of the Bill include the following :— 
(a) The acquisition of an area—the larger part of which is in a 
most insanitary condition and covered with houses of an unsightly 
and unsatisfactory character—extending southward along the fore- 
shore of the river Thames from the southern end of the garden 
adjacent to the Victoria Tower of the Houses of Parliament to the 
northern end of Lambeth Bridge, and from the precincts of West- 
minster Abbey and Dean’s Yard to Horseferry-road ; and westward 
from the River Thames to the premises of the Gas Light and Coke 
Company. (/) In connection with the above area it is intended to 
continue the Victoria Embankment from the southern end of the 
garden, near the Victoria Tower, along the margin of the river as 
far as Lambeth Bridge. (c) Other street improvements will be 
carried out which will open up a better view of and give improved 
access to Lambeth Palace on the eastern and the Church House on 
the western side of the Thames. 

EXECUTIVE RANK FOR NavaL ENGINEERS.—In a Bill which is 
apparently to be presented to the United States Congress, it is 
recommended, in the first place, that the officers of the engineer 
branch of the Navy be at once amalgamated with the executive 
officers. It is, however, further provided that these engineer 
officers shall continue to perform their duty as engineers unless in 
the case of any officer who shall apply within six months after the 
vassage of the Bill to be assigned for general duties ; and these 
he shall be allowed to take up, provided he is below the relative 
rank of commander and shall have passed the examination now 
regarded as preliminary to promotion to the executive grade into 
which he would pass. We can find no suggestion in the Bill that 
the present executive officers are to be liable to perform duty in 
the engine-room, but after the Bill passes every officer entering the 
Navy in the executive line will be expected to be capable of per- 
forming those duties. That is to say, every executive will also be 
an engineer. The arguments in favour of these radical changes 
are twofold: Firstly, that an amalgamation of the two branches 
will greatly benefit discipline. ‘‘ At present,” says the report, “it 
is inevitable that there should be more or less clashing and 
grumbling about the work of the machinists in connection with the 
work of the rest of the ship’s crew ; this must always accompany 
a divided command and the conflict of uncertain rights It seems 
to us, however, that the desired advantage might be attained with- 
out such an amalgamation and by giving certain powers of punish- 
ment to the engineers. It is also considered probable on this side 
that if the stokers and firemen were entered as boys ina similar 
way to those of the seamen class, much of the alleged necessity for 
increased discipline in the engine-room department would be dissi- 
pated. But the second argument of the American officers is a 
very different one. They contend that in the present day every 
officer in a modern war vessel hasin reality to be engineer whether 
he wants to or not. ‘‘ Everything on such a vessel goes by machi- 
nery, and every officer, whether dealing with the turrets or the 
engine-room, has to do engineers’ work. There is no longer any 









i William Hunt and Sons, of Wednesbury, having’ joing 

Pi ; ’ 7), Joined force 

The amalgamation has been undertaken with a view to redu ‘ing 

production costs. The entire control and management will If 

centred in Oldbury, but both works will be kept on, the distri : 

tion of the products of each being regulated as convenience > 
ay 


ON Monday, Sir W. G. Armstrong, Whitworth, and Co,, from 
their Low Walker Yard, launched the Hai Chi, a large cruiser for 
the Chinese Government. Her dimensions are: Length, 369ft.; 
breadth, 46ft. Sin. ; draught, 16ft. 9in. ; and displacement, 4300 
tons. Her armament consists of two Sin, breech-loading guns, ten | dictate. The Oldbury Works cover nearly thirty acres. ; , 
4°7in. quick-firing guns, twelve 3-pounder quick-firing guns, four | at Wednesbury six to eight acres. The number of os . mary 
37 mm. Maxim guns, six R.C. Maxim guns, and five torpedo tubes, employed at the two establishments is about 1200, and unit peele 
Lady Noble performed the naming ceremony, The guaranteed | produce a larger quantity of “vitriol” than any firm in En + Mere 
speed of the vessel is 24 knots. Sir W. G. Armstrong, Whit | one, having between them about sixty acid chambers aed sare 
worth, and Co., are building two more cruisers for the Chinese, the various accessory plant required for acid production D, 

On Saturday, the 22nd inst., there was launched from the yard position of salt is the basis of the alkali production of th com. 
of the Tyne lron Shipbuilding Company, Limited, of Willington | concern, the quantity decomposed in the various chemical ws Peni 
Quay-on-Tyne, a steel screw steamer, built to the order of the | the Black Country being about 20,000 tons a year, Various knw 
Mineral Oils Corporation, Limited, of London, and of the following | of chemicals for the local galvanising and metal trades pos Inds 
| dimensions, viz.:—Length, 200ft.; breadth, 32ft.; depth, 15ft. 3in.; | the productions of the new amalgamated concern, and th mong 
| and to class 100 A1 at Lloyd's. The vessel is arranged for carrying | doubling their existing plant for the manufacture of cement = 
| oil in bulk, and is also fitted with all modern improvements for her | js largely used by tramway companies, local authoriti 1 Which 
intended work. The engines, which are to be supplied by Messrs. | others, ~ : i es, and 
Wallsend Slipway and Engineering Company, Limited, are of the = 
triple-expansion type, and are of ample power, so as to give the 
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LAUNCHES AND TRIAL TRIPS. | firms, namely, Messrs. Chance Brothers, of Oldbury, and Me 
’ Messrs, 
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vessel a high rate of speed. On leaving the ways the vessel was 19 Th TAG 7 
named the Minoco, by Mrs. Brunton, of ‘Tynemouth. NOTES FROM LANCASHIRE, 
The s.s. Reynolds was successfully launched on the 20th inst. by (From our own Correspondents.) 


Messrs. Joseph L. Thompson and Sons, Ltd., of the North Sands Manchester.—During the past week the chief topic of disenss 
Shipbuilding Yard, Sunderland, and is built to the order of | has been the approaching end of the engineering dispute the final 
the Bolton Steam Shipping Company, Ltd., of London, and is the | settlement of which has followed very much on the lines that 
seventh vessel built by this firm for these owners. She is built to} been previously indicated in these notes. With the end of ry 
Lloyd’s highest class on an improved partial awning-deck arrange- | protracted struggle definitely in sight, a considerable number pr 
ment, The leading dimensions are :— Length, 325ft. between per- | engineering firms who have hitherto held aloof from the Fede 2 
pendiculars ; breadth, 44ft. 6in.; and depth, moulded, 22ft. 2in. | tion movement have shown a sudden anxiety to join in the lock, 
The accommodation for the saloon, captain, officers, spare berth, | out, and since my notes were written last week several ious i 
&e., is placed in a large house amidships, and on top of this is | this and surrounding districts have signified their intention a 
placed the chart and steering-house. The engineers and petty | posting the Federation discharge notices. Pending, however the 
officers’, mess-room, galley, &c., are placed in houses at the after | ballot of the workmen that has been taken during the past oak 
end of the engine casings, the crew and firemen are berthed for-| as to the acceptance of the terms of settlement, the Employer’ 
ward. The vessel is built on the web-frame principle, with longi- | Federation in this district has not only directed that any notice 
tudinal intercostal stringers, and has six transverse water-tight | that had been posted, but not carried into effect, should’ be held 
bulkheads, also iron longitudinal bulkheads, cellular double bottom, | in abeyance until the result of the voting was officially my 
fore-and-aft rig, five steam winches, multitubular donkey boiler, | known, but have in addition absolutely declined to entertain quite 
patent steam windlass, steam steering gear placed in the engine- | a number of further offers that have come forward from engineer. 
room with controlling gear to the captain's bridge, screw gear aft, | ing firms to join in the lock-out. 
four boats, and is fitted with every appliance for the rapid handling The Manchester iron market on Tuesday brought together about 
of cargo and the economical working of the vessel. The gross | an average attendance, and judging from the reports of both 
tonnage will be about 3200 tons, and the deadweight carrying | makers and merchants, a very fair weight of business is passing 
capacity about 5100 tons, The machinery was built by Messrs. | through both in raw and manufactured material, but there is = 
Thomias Richardson and Sons, Ltd., of Hartlepool, the sizes of the | rush of buying resulting from the termination of the engineering 
cylinders being 24in., 38in., and 64in. diameter by 42in. stroke, | dispute. In fact, a good deal of uncertainty still prevails as to the 
with two boilers working at 1601b. pressure. There was a nume- | jmmediate future, and gives a somewhat unsettled tone to the 
rous company present at the launch, after which an adjournment | market. of which speculative dealers have not been slow to take 
was made to the firm’s luncheon-room, where the usual toasts were | advantage, and some brands of pig iron on which there Was 4 
duly honoured. substantial advance with the close of last week have been forced 
oo back. Lancashire pig iron remains without quotable change at 
45s, 6d. for forge to 48s. 6d. for foundry, less 24, delivered 
CATALOGUES. Manchester, but makers are well sold and_ indifferent about 
selling, even at their full list rates. In Lincolnshire iron, 
S. Tweedale and Co., Ltd., Rochdale.—Illustrated catalogue of | No. 4 foundry has been advanced 6d. per ton, but th 











the ‘* Deerfoot,” late ‘‘ Haugh,” cycles. staple brands—No. 4 forge and No. 3 foundry—are unaltered, 
Thomas Haycon and Co,, London.—Illustrated catalogue and | Most makers, however, are asking advances of 6d. per ton on these, 
price list of hones, oilstones, and grindstones, and delivered Manchester quote 43s, to 43s. 6d. for fo i 





Union Gas Engine Company, San Francisco,—This is a nicely | 45s, 6d. to 46s, for foundry, net cash. Derbyshire is almost out of 
illustrated little pamphlet devoted to a description and illustra- | the market, and quotations are only nominal. Middlesbrough is 
tions of the Union oil engines as applied to marine purposes, not maintaining last week’s advance, and delivered by rail Man- 

Worth, Mackenzie, and Co., Limited, Stockton-on-Tees. Illus- | chester could be bought at 49s. 7d. to 50s. 4d. Scotch iron is 
trated catalogue of engines, pumps, valves, fittings, &c.—This is a | tolerably firm ; but sellers’ prices vary, and range from 44s, 9d. and 
handsomely appointed book, but would be greatly improved by | 50s. for Glengarnock to 50s, 6d. and 50s. 9d. for Eglinton, with 
having the name of the firm printed on the back edge, so that it | American pig iron still offering at 45s, 6d. net cash, delivered 
could be picked out from a shelf full of books without disturbing | Manchester Docks, 








all the others. Finished ironmakers report a considerable weight of business 
The Davis and Egan Machine Tool Co., Cincinnati, U.S.A,— | coming forward, and although £5 15s. would still in some cases be 


Messrs. Alfred Herbert, Ltd., who are the sole agents for Great | taken for Lancashire bars, £5 15s. is now the general «quotation, 
Britain, have sent us a copy of the above firm’s catalogue of | with North Staffordshire bars difficult to buy much under 
machine tools, comprising nearly 400 pages of engravings and | £6 per ton. Sheets and hoops are only in slow demand ; sheets 
descriptive matter. The illustrations and typography leave nothing | still average £6 15s, to £7, and the association list rates for hoops, 
to be desired, but the next edition will be improved if the name of | £6 10s. for random to £6 15s, for special cut lengths, delivered 
the firm is printed on the back. Manchester district, and 2s. 6d. less for shipment. 

J. D. F. Andrews and Co., Limited, London. Illustrated | In the steel trade hematites have made a decided upward move, 
catalogue of patented specialities connected with electrical | ordinary foundry qualities not being quoted under 07s., less 2}, 
installations.—This firm claim to be the originators of the con- | with quotations in some cases’as high as 59s, to 60s., less 2] 
centric wiring system. They have recently introduced a new | delivered here. Manufactured material, although much as las 
conductor styled Andrews’ Patent Kopperklad, being an insulated | reported, shows a hardening tendency, steel boiler plates especially 
conductor enclosed .n a copper tube, whichis said to commend itself | being stronger, and now quoted £6 5s. to £6 7s, 6d., although these 
for concentric and other wiring. figures are scarcely being got. Common plates remain at £5 lis., 

H. Ronnebeck, Middlesbrough-on-Tees. Book of Sections, 1898, | and steel bars £6 2s, 6d. delivered in this district, 

—The list of sections is compiled from the section books of nearly The metal market remains unchanged, so far as list rates for 
fifty works in England and Scotland, and no foreign sections are in- | manufactured goods are concerned, but the tendency is in a 
cluded. There are no thicknesses stated, because it has been found | hardening direction, though the point has not yet been reached to 
that rolls are frequently altered, and sometimes makers are not | justify makers putting on any appreciable advance. 

able to supply the minimum or maximum thickness or weights stated The engineering dispute may. now be regarded as virtually at an 
in their printed lists or section books. In compiling the book, | end, and the conditions on which the settlement has been come to 
the idea has frequently occurred to Mr. Ronnebeck of the great | are practically those that I indicated in my last week’s notes, The 
advantage which would result if engineers and makers could agree | terms which the allied trade unions have recommended for acceptance 
on certain standard sections, identical in every particular as to | by the workmen consist of the amended conference terms, subject to 
shape and weight. This would save a large number of rolls, and | an official endorsement by the Federation of the explanatory notes 
would also give in many instances quicker delivery, because at no | with which they have been accompanied in the notices posted at 
works changing of rolls for small lots is liked, and, if necessary, | the federated workshops. Of coursé, as the Federation have 
would in many instances mean increased price to cover the un- | themselves drawn up these explanatory notes, and officially in- 
avoidable loss of time and other expenses. cluded them with the conference terms in the notices sent out to 
the federated engineering establishments, it was little more than 
a formality to give a Federation undertaking that they should 
forfn part of the general terms of settlement accepted by. both 
THE IRON, COAL, AND GENERAL TRADES | sides, and with this concession the allied unions are apparently 

OF BIRMINGHAM, WOLVERHAMPTON, AND | satisfied to accept the conference terms as a settlement of the 

OTHER DISTRICTS dispute. Although here and there opposition to the terms of settle- 
4 ment has been shown, the general anticipation is that the result 
(From our own Correspondent.) of the ballot that has been taken will be a sufficiently general 
VALUES in most departments were firmly upheld on ‘Change | acceptance of the terms to enable the federated engineers to 
to-day—Thursday- -in Birmingham. The home demand shows | re-open their shops on Monday. In any case, however, it 1s 
revival as the termination of the engineering trouble gets nearer | scarcely possible that a reinstatement of more than a portion of 
and nearer, whilst merchants report a sustained satisfactory | the workmen can be arranged for at present, whilst there is little 
inquiry. A steady growth is noted in the Australian trade, South | doubt that a large number of the men who have gone out on strike 
Africa is improving, and a fair business is doing with Japan and | will find that they have been permanently replaced in the positions 
China. Some local consumers who placed small orders at the | they previously occupied. ; 
quarterly meetings have since extended their contracts to cover| The federated engineering establishments are all preparing for a 
the requirements for the complete quarter, thus showing that they | re-start with the commencement of next week, and in most cases 
expect present prices to be at any rate upheld, if not, indeed, | there are orders already in hand that will keep them fully going 
advanced. over the year. In fact, representatives of some engineering works 

Marked bars continue £7 10s., and unmarked bars £6. The | in this district state that double shifts will be necessary to deal 
district engineering works at Tipton, Brierley Hill, and elsewhere | with the accumulation of partially completed orders, and others 
are good customers for various classes of iron and steel just now, as | that have to be commenced without delay. The protracted stop- 
they have naval and railway contracts in hand. Tube makers at | page has, however, caused so much overlapping with work In 
Wednesbury and Walsall are taking a good deal of strip at various stages of progress that it is scarcely possible to get back 
£5 17s. 6d. to £6 2s. 6d. There is no lack of specifications in the | into ordinary operations all at once. The first thing will be to 
sheet trade for those who care to accept the low prices offered. | clear up the partially completed orders, and on this work only a 
Galvanised corrugated sheets are quoted £9 10s. to £9 17s. 6d., | special class of men will be required, so that a good many of 
f.o.b. Liverpool. Some fair sales of special qualities of rivet iron | the ordinary engineering operatives will for a time not be 
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reason for having a separate body of engineers responsible for only 

a part of the machinery ; what we need is one homogeneous body, 

all of whose members are trained for the efficient performance of 
the duties of the modern line officer. The midshipman will be 
grounded in all these duties at Annapolis, and will be perfected 
likewise in all of them by actual work after graduation ; we are not 
making a revolution, we are merely recognising and giving shape 
to an evolution which has come slowly but surely and naturally, 
and we propose to reorganise the Navy along the lines indicated 
by the course of the evolution itself.” Do we not remember to 
have read in the report of a committee on naval education on this 
side something very like this years ago?’—Army and Navy Gazette, 


| girders, and steel angles are obtainable at £5 10s. to £5 1 





are reported at about £8. Local steel makers are glad of the | needed, but every man that can be put to work will certainly be 
prospect of being relieved to some extent of the competition of | taken on. : 
North of England makers, who, when the engineering works | Iam informed that Colonel Dyer, president of the Employers 
resume their usual operations, will be able to find a market once | Federation of Engineering Associations, is to be the principal 
more nearer home, without offering their produce in this district | speaker at the annual dinner of the Manchester Association © 
so much as at present. £6 5s, to £6 7s, 6d. is asked for steel | Engineers next month. As it is certain the engineering dispute 
5s. will then have been completely settled, Colonel Dyer may possibly 

Crude iron continues scarce and dear. Cold blast sorts at 90s. asa | feel free to enter into some review of this protracted struggle, and 
basis are realising better prices than for a long time past, whilst | what he may have to say—which will be practically his first public 
ordinary Staffordshire all-mine forge at 50s. to 55s. is much dearer, | utterance on this important question—is being anticipated with 
relatively, than finished iron. very general interest. : ae ; 
An important works amalgamation in this district has recently At a meeting of the Northern Society of {Electrical Engineers 
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Monday last, Mr, W. P, Adams read a paper on electric 
and cooking. While, he said, electrical heating and 

king undoubtedly deserved to rank as a luxury, he thought it 
pew “ye well within the means of those with average incomes 
woul the cost of current was somewhat modified, The reason why 
rere ‘al heating, more especially as applied to cooking, was able 
— favourably with other methods was that the heat could 
0 eT just where it was required, and there was very little 
pody He hoped that before long those responsible for electricity 
e ‘i would begin to make a detinite move in the development 
sup ‘tric heating and cooking. The hire system, which the gas 
€ panies were much in favour of, should be adopted where 
pars The general advantages of electric heating and cooking 
P oliances were that they were more economical in point of 
wee utilised than other appliances, and were quite  with- 
ee equal for cleanliness and general convenience. Dealing 
with electric heating by radiators, he remarked that even at so 
high a figure as 3d. or 4d, per unit there was a considerable 
demand for them, | The heat produced was exactly of the quality 
one could desire ; 1t was not sufficiently high to deprive the air of 
moisture, there were no products of combustion to vitiate the 
atmosphere, and the radiators could be turned on and off with the 
game ease as the electric light. There was one direction in which 
electric radiators should prove valuable, and that was in ship 
heating. The present system mostly in vogue was steam heating, 
which Was a source of constantly recurring trouble and expense. 
The electric radiators could be fitted on board ship with very much 
vreater ease than steam radiators and pine: and gave absolutely 
no trouble when once installed. The cost of installation, 
including the additional generating plant, was very little in 
excess of the fitting of steam heaters, and in some cases might be 


teld on 
heating 


even less. 
“ the coal trade only a slow business is generally reported. The 
business doing in house coals continues much below the usual 
season's demand, and although pits are practically kept on full time, 
yiz., five days per week, the output is barely being moved away, 
and nothing of any moment is being filled up out of stocks, which 
are usually heavily drawn upon at this time of the year, List 

prices are without quotable change, averaging 10s, 6d. to 11s, for 
best Wigan Arley ; 8s. 6d, to 9s, for Pemberton 4ft, and seconds 
Arley ; and 7s, to 7s. 6d. for common house coal at the pit mouth ; in 
the open market, however, surpius quantities which accumulate 
under load atsome of the collieries have been pressed for sale at 
yery low figures, and these give a weak tone to general selling 
prices. The low class round coals move off fairly well for steam 
and forge purposes, and the outlook in these is expected to improve 
as engineering works get back into full operation, The depression 
in the house-fire trade, however, throws a good deal of common 
round coal on the market, and this tends to prevent any upward 
move in prices, which remain steady at about 6s, 6d. per ton for 
good qualities of steam and forge coal at the pit mouth. Engine 
fuel is in fair demand, but notwithstanding the present limited 
production of slack, supplies are ample, and prices not more than 
firm at about 3s. to 3s. 6d. for common, 3s. 9d. to 4s, 3d, for medium, 
and 4s, 6d, to 5s, for best sorts at the pit mouth, 

Shipping business is tolerably active, but with plentiful supplies 
of steam coal offering, prices are difficult to maintain, although 
the average figures for steam coal at Mersey ports are still about 
§s, to 8s. 3d. per ton. 

The Manchester Coal Exchange, which brings representatives 
not only from all parts of Lancashire, but from Yorkshire, Derby- 
shire, and Staffordshire, continues to hold the important position 
it has long occupied in the above branch of trade. In the annual 
report of the Exchange Committee, which has just been sent out 
to the members, it is stated that the number of members has 
remained practically the same as in the previous year, and that 
there was a slight increase in the total income. The balance-sheet 
accompanying the report showed a total income of £674, including 
£494 received in subscriptions, leaving a balance to the profit- 
and-loss account of £46, The general balance account gives 
the present total assets as £1755, of which £1286 is invested in 
Lincolnshire and Yorkshire Railway, and Manchester Corporation 
Stock. Mr. Isaac Smith, of Southport, has been nominated as 
president of the Exchange for the ensuing year ; Mr. Jas, Carter, 
of Blackburn, vice-president ; Mr. Ralph Peters, of Tyldesley, as 
treasurer ; and Messrs, R. 8S. Wigan, of Wigan, and Hilton Nield, 
of Lees, as auditors, As the above nominations are unopposed, 
no vote will be required for their election, For the four vacancies 
on the committee, however, there are seven nominations, so that a 
vote will be necessary, The gentlemen nominated are :—Mr. Wm, 
Atherton, Leigh; Mr. T, A. Forrest, Southport; Mr. J. G. 
Freeman, Barnsley ; Mrs. Isaac Mosby, Doncaster ; Mr. James 
Roscoe, Little Hutton; Mr. Walter Thorp, Glossop; and Mr. 
Peter Wood, Poynton. 

Barror,—The hematite pig iron trade is steadily and_ briskly 
employed, and there is not only a better feeling, but makers are 
asking higher prices. Mixed Bessemer Nos. are quoted at 49s, to 
dls, per ton net f.o,b., and warrant iron is at 49s, 3d. net cash sellers, 
4%, 24d. buyers. Transactions seem likely to be on a large scale 
in the early future, as users’ requirements are increasing, and 
buyers are asking for terms of forward delivery for large parcels. 
Warrant iron holders are very firm, and are buying for a rise. 
The output from the 41 furnaces in blast is considerable, and is all 
going into the market and being consumed. In the corresponding 
week of last year 36 furnaces were in blast. There has been a 
slight decrease in warrant stocks during the week to the extent of 
679 tons, Stocks now held total up to 186,711 tons, or an increase 
of 2261 tons since the beginning of the year. Makers hold com- 
ser tpi A small stocks, In forge and foundry qualities of iron 
jusiness 1s quiet, 

Iron ore is in brisk request at the mines throughout the district, 
and raisers are so busy and so well sold forward that every effort is 
being made to increase the production as much as possible, and 
thus limit the demand for Spanish and other qualities of ore which 
are required in order that the furnaces of the district may be fed 
with the raw material they require. Prices are steady at 10s. 6d. 
to lls. per ton net, f.o.b., for good ordinary native sorts, and best 
descriptions are sclling at 13s. to 14s., as compared with 14s. 6d. 
to 15s, for Spanish iron ore. 

In the steel trade there is much activity, and makers are very 
busy on old contracts, which will furnish employment for some 
time to come, Prospects of new business are improving as well in 
heavy rails as in shipbuilding material. In minor sorts of metal a 
good trade is doing, and altogether the outlook is much more 
satisfactory than it has been for some time past. 

Shipbuilders are still on short time ; but it is expected a return 
to full work will immediately follow the resumption of work on the 
partof the engineers, It seems evident that votes of the engi- 
heers to return to work on the masters’ amended terms will be 
all but unanimously given in this district. There are prospects of 
good orders so soon as the works are again in full swing. 

Coal quiet at cheap prices, Coke in very full and steady demand, 
at firm rates, 

The shipping trade isfairly well employed. The exportsof pig iron 
from West Coast ports during last week were 8545 tons of pig iron 
and 7800 tons of steel, as compared with 7145 tons of pig iron and 
17,907 tons of steel in the corresponding week of last year, show- 
ing an increase of 1400 tons of pig iron and a decrease of 10,107 
tons of steel. The shipments this year total up to 33,198 tons 
of pig iron and 42,709 tons of steel, as compared with 21,341 tons 
of pig iron and 36,627 tons of steel in the corresponding period of 
last year, showing an increase of 11,857 tons of pig iron and 
6782 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


_ THE pits in the South Yorkshire district continue to work about 
five days a week, and although the weather remains abnormally 














mild, with short touches of cold, the trade in house coal is steadily 
maintained. At the collieries where the output was in excess of 
the demand the owners have had to make concessions in prices, but 
these cases are the exception and not the rule. A somewhat 
diminished tonnage is being sent to London, where the consump- 
tion is at a low level from the absence of the sharp weather which 
would be more seasonable at this time of the year. Best Silkstones 
are now making 9s, 6d. to 10s. 3d. per ton ; ordinary from 7s. 6d. 
per ton; Barnsley house from 8s. 6d. to 9s, 3d. per ton; seconds 
from 7s. per ton. The export trade in steam coal keeps singularly 
well up for the first month of the year, the weight sent to the 
Humber ports in both best and secondary qualities being consider- 
ably more than for the corresponding period of 1897. Very good 
business is also doing for inland consumption, Several of the coal- 
owners are turning their attention more closely to the home 
market. With the close of the engineering strike, the coal trade 
generally will get a sharp jupward turn, there being practically no 
stocks to meet the increased demand, It will therefore be necessary, 
when many works now stopped are resumed, and others only 
partially employed, go on full time, for a much heavier weight 
to be brought to bank. Barnsley hards are at 7s, 3d. to 7s, 9d. 
per ton ; second qualities ranging from 6s. 6d. per ton. Gas coal 
maintains the satisfactory position noted last week and fresh 
inquiries are daily being made. In engine fuel the quotations are 
unchanged, and a steady business is reported all round. At 
present small fuel is produced in excessive quantities, but with the 
better outlook there is no doubt the demand will soon be equal to 
the supply. Nuts are 6s. to 7s. per ton; screened slack, 4s, 6d. 
to 5s, 6d. per ton ; pit slack from 2s, 6d. per ton. For coke the 
best qualities maintain values previously quoted, but less money 
can purchase inferior sorts if ordered for immediate delivery. 
Best coke is at 11s, to 12s, per ton; ordinary from 8s, 6d. to 9s, 6d. 
per ton, 

In the iron and steel trade there is exceptional interest taken 
at present in anticipation of the close of the engineering trouble. 
The confident feeling prevailing at the official circles is signifi- 
cantly evidenced in the advance in the values of our local limited 
companies engaged in the iron and steel industries, It is pretty 
well known that the moment the works can be put on full time 
there is abundance of orders to keep them going. The difficulty 
at present is that manufacturers hesitate to accept orders for definite 
delivery until they are quite sure of finding hands adequate for 
their work, All kinds of raw material are stiffening in value, an 
advance of 1s. per ton having been obtained in some classes of pig 
iron. Quotations may now be given as follows :—West-Coast 
hematites, 59s. to 61s.; East-Coast ditto, 58s. 6d. to 59s.; Lincoln- 
shire No. 3 foundry, 45s. to 45s. 6d.; forge ditto, 43s. 6d. to 44s.; 
Derbyshire No. 3 foundry, 46s. to 46s, 6d.; forge ditto, 41s. to 
42s, 6d.; bars, £5 17s. 6d.; sheets, £7 and £7 10s. In all branches 
of the steel trade activity is reported, and, in the absence of 
further industrial troubles, the year upon which we have entered 
bids fair to be one of the most prosperous on record. 

There are also better accounts from the various departments of 
the cutlery trade, although less is doing in the Transvaal. As was 
anticipated last year, a good deal of attention is being given to 
the new district of which Buluwayo is the centre, and the opening 
of the railway there is expected to be the beginning of important 
trade developments. Increased attention is also being given 
to the Indian and Chinese markets, while it is expected 
that the campaign, which we all hope will end in_ the 
capture of Khartoum, may assist British business in the Khedive’s 
country. Ivory cutters find the demand fairly brisk, which is a 
pretty sure sign that the cutlery and several of the electro- 
and silver-plate departments are in improved condition. The 
Liverpool ivory sales came off last week, and the London sales are 
now on. The qualities used in the Sheffield trades have sold 
quite up to the full prices obtained at the previous London sales, 
The houses which do an American trade are beginning to receive 
fair orders in best cutlery, but there is no demand for the 
secondary qualities which form the bulk of the business in the 
States. Cutlery hands who work chiefly on American patterns 
have been short of employment for a considerable time, and they 
are not likely to find their condition improved in a month or two 
as stocks are very heavy. There are also complaints of languor 
with the markets of the Cape, the West Coast, and the Levant. 

On the other hand, more business is doing with Canada and 
Australia, while the Brazilian trade, which was in a very bad 
state not long ago, is now picking up most satisfactorily. Inthe 
silver and plate trades the larger houses are very busy, and are 
likely to be fully employed during the year, It is reported that 
the Germans are turning their attention to the production of goods 
in aluminium, This material, being very light, is specially 
adapted for the uses of officers and others who are called for 
foreign service. The material has already been freely used in 
Sheffield, but the Germans are pushing still further in this direc- 
tion, substituting aluminium for goods which have formerly been 
wrought in brass and copper. 

In local commercial circles the event of the week has been the 
conversion of the business of John Henry Andrew and Co., 
Toledo Steel Works, Sheffield, into a limited company. The 
capital is £300,000. The directors are Rear-Admiral Lord Charles 
Beresford, R.N., C.B., London, chairman; Mr. H. Herbert 
Andrew, J.P., Toledo Steel Works, managing director ; and Mr. 
J. L. Potts, Toledo Steel Works, manager. Mr. John Henry 
Andrew, the founder of the firm, died in 1884, since which time 
the business has been conducted by his son, Mr. Henry Herbert 
Andrew. 

Inquiries made in the East-end district to-day—Wednesday, the 
26th inst.—point to peace, and a speedy resumption of work in all 
departments. The pickets were withdrawn on Monday, and several 
of the men who have been continuously fed and housed in “the 
masters’ hotels,” inside the premises, went out into the streets on 
the conclusion of their work. The temporary accommodation pro- 
vided will not be required after this week, and the strangers who 
have been thus protected have been asked to look out for lodgings 
in the neighbourhood of the establishments where they are 
employed. Those who desire to remain will be allowed 
to do so, the employers being determined to keep their promise to 
them when they came to the city. At the same time the usual 
experience is that the men from a distance gradually drift back to 
their own district. Fortunately work is abundant, and no 
difficulty is anticipated in rearranging the various departments 
with very little loss of time. The firms in Sheffield will await 
the intimation of the Masters’ Federation, which will be commu- 
nicated to them on Friday, and common action will be taken 
all along the line. The men express themselves very thankful, 
when asked individually, that the trouble is over, but they 
are naturally sore that so much of their careful!y-saved money had 
been spent in seeking what they are now pretty generally con- 
vinced was impracticable. It is anticipated that the special 
expenses incurred during the six weeks’ strike, with the ‘slowing 
down ” of the output in the most profitable departments, will 
be found to have adversely affected the operations of the 
large companies when the reports for the year are issued in 
the spring. It may be mentioned here that at a large and 
representative meeting of society and non-society engineers, 
held here, the following resolution was unanimously passed :— 
‘That we express our sincere regret to find that after a grand and 
noble fight it has been found necessary to withdraw the demand 
for an eight hours day in London, and, having carefully considered 
the terms as amended, we are of opinion that the position we are 
placed in leaves us no other course open but to accept the same, 
trusting that the stand we have made will make a lasting im- 
pression upon all trade unionists, and will urge them to further 
combination of labour federations.” A further resolution was also 
carried, as follows :—‘‘That this meeting congratulates one 
another on the solidity evinced by all, and pledges to further 
stand by any who may, through some cause or other, be kept out 
of employment when a general start is made,” The ballot arranged 
for by the central authorities was taken on Tuesday and Wednes- 








day, and although the result will not be known until the. returns 
are received in London, it may be taken for granted that the 
Sheffield engineers are unanimous for settlement. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE near approach of the termination of the difficulty in the 
engineering industry has not had the influence on trade in general 
in this district that was expected, but as a matter of fact the con- 
clusion has for some time past been discounted, it being recognised 
that the end would not long be delayed. There have this week 
been several counteracting influences, prominent among which is 
the political disquiet engendered by the state of affairs in connec- 
tion with the Chinese imbroglio. In addition there is the lull in 
demand which naturally follows on a period of heavy buying, and 
last week was such a time with consumers of pig iron ; in fact, it is 
long since so much buying was done, especially in the latter part of 
the week. One of the leading firms of pig iron makers is said to 
have sold as much pig iron in a day as they can produce in a month, 
and further than that, oue of the chief Scotch steel-making con- 
cerns is credited with having given out orders last week for no less 
than 50,000 tons of hematite iron for Lond fide consumption, as 
their position as a limited company precludes the idea that they 
would enter upon a speculative transaction. Both iron and steel 
manufacturers have purchased pig iron freely for forward 
delivery, and the inference to be drawn is that they have secured 
the orders for finished material for which this pig iron is needed. 
The lull in demand this week has not affected the tone of our 
market. 

Shipments are quiet this month from the Cleveland district, 
when compared with those of the corresponding month of last 
year, which was an exceptionally good time, but they are not 
under a January average, and no one infers from these figures that 
trade has begun to go back ; in fact, almost all round the tone is 
‘* bullish,” the only people on the ‘‘ bear” tack being some leading 
merchants who are rather buyers than sellers, as they sold heavily 
when prices were low, and are now endeavouring to cover. It is 
thus greatly to their interest to get prices down, and they are 
leaving nothing undone to bring about this end, though, on the 
whole, the market is too strong for them. The exports of pig 
iron up to Wednesday night were 59,752 tons, as compared with 
66,692 tons last month, and 64,802 tons in January, 1897, to 26th. 
It is not believed that the increase now going on in stocks is 
large, and anythIng that does accumulate at this season will 
quickly disappear when the shipping season opens and the shipyards 
are once more fully employed. It will probably be difficult to get 
Cleveland iron in the spring, if no more furnaces be re-lighted. 
The stock of Cleveland pig iron in Connal’s public warrant stores 
on Wednesday night was 81,571 tons, the increase during the 
month being 3869 tons. Of hematite iron they hold a stock of 
48,608 tons, the decrease for January being 1963 tons. 

The price of No. 3 Cleveland G.M.B. pig iron, which towards the 
close of last week was up to 41s, 3d. per ton for prompt f.o.b. 
delivery, has this week been at 41s., at which, last week, a large 
business was done. For delivery over the next two months 
41s, 3d. has been generally accepted during the last few days, and 
up to the end of the half year 41s. 6d., figures which are likely to 
leave a fair margin of profit. The leading makers, whose books 
are well filled, hold out for higher figures than these. No. 1 is 
at 42s, 9d., No. 4 foundry at 40s. 6d., and grey forge at 39s. 3d. 
for early delivery. The situation is better for hematite pig iron 
makers, they are doing a larger trade, getting higher prices for 
their iron, and paying less for their ore. Mixed numbers of East 
Coast hematite pig iron are obtainable at 50s., but nothing less is 
taken. Rubio ore is reduced to 14s, 6d. per ton delivered here, 
the rates of freight having dropped further, and there being now 
no difficulty in securing steamers. 

At the annual meeting of the Cleveland Ironmasters’ Associa- 
tion, Mr. Hugh Bell, of the Clarence Ironworks, Middlesbrough, 
was elected president for 1898, and Mr. John Frederick Wilson, of 
the Tees Ironworks, Middlesbrough, vice-president. The retiring 
president, Mr. George Ainsworth, of Consett Ironworks, was 
thanked for his services. 

It was reported at the ironmasters’ meeting that the working 
of the eight-hour shifts at several works was not giving the satisfac- 
tion that had been expected. The furnaces are not kept as fully 
charged with materials as they were under the old twelve-hour 
shifts, and the improvement in the quantity and quality of the iron 
produced has not been realised. The attendance of the men at 
their work is not giving the trouble that was anticipated, but that 
is due to the stringent course taken with men who fail to turn up. 
The men on one shift are bound to wait until those of the next 
arrive, and if a man does not turn up his mate of the previous 
shift remains and does his work, getting time and a-half for it, the 
extra wage being deducted from the money due to the absentee. 
The men are expected to work harder during the eight hours than 
they have been accustomed to do under the twelve-hour shifts. 

The statistics for November-December, issued by Mr. Edwin 
Waterhouse, the official accountant, to the Board of Arbitration 
and Conciliation for the Manufactured Iron Trade of the North of 
England, and showing the quantities of the deliveries of finished 
iron, with the net average prices realised therefor, will be satis- 
factory to the men, as it gives them the first advance in wages that 
has been recorded since November, 1896—there has been no 
change at all since that date. Puddlers’ wages will, from Monday 
next, be advanced 3d. per ton, viz., to 7s. 3d. per ton, and other 





mill and forge wages will be advanced 24 per cent. The following 
is the summary :— 
Percentage Average 
Description. Weight invoiced. of net selling price 
total. per ton. 
tons. cwt. qr. Ib. £a a 
se 40 00 592 . 2 Baus ww SRim we 6 ee 
Plates co co 840 1 3S BM ce ce WH cc oe 4 DW TO 
Bars .. eo eo 9,712 s 3} 2 cco co WH w oe SOE OTS 
Angles .. ..- 2,58 15 0 f$aw MWR « « & 5 FH 
21,821 12 1 @ oe 100°00 2 oe 5 2 8 


As compared with the previous two months rails advanced 0°69d., 
plates 1s. 8d., and angles 84d., but bars unexpectedly declined 9d. 
The total average was 3°8ld. higher than in the previous two 
months—a small advance, but it brought the realised price over 
£5 2s, 6d., and thus the men were entitled to the rise in wages. 
They would have got the advance in the previous two months if 
the realised price had been a fraction of a penny higher. The 
realised price for 1897 was £5 1s. 10d. per ton, as compared with 
£4 17s. 1d. in 1896 ; £4 15s. 4d. in 1895 ; £4 17s. 8d. in 1894; and 
£4 18s, in 1893. The deliveries in November-December were 
124 per cent. less than in September - October; and the total 
deliveries for the year fall short of those of 1896, while they are 
not half of what were reported less than ten years ago. 

The demand for finished iron and steel is very fair, and manu- 
facturers have their mills in full operation, while some have con- 
tracts booked which will afford them plenty of work for several 
months to come. Platemakers have been buying pig iron heavily 
for delivery forward, from which it may be inferred that they 
have good orders for finished material. The Steel Platemakers’ 
Syndicate have put up the price of ship plates to £5 8s. 9d. per 
ton at works, and iron ship plates are 5s. less. Common iron bars 
are strong at £5 5s., less 24 per cent. at works. Heavy steel rails 
are about £4 10s. net at works, The Weardale Coal and Iron Co., 
on the retirement of Mr. Thomas Black, who for over thirty years 
has been manager of their finished ironworks, has placed these 
under the charge of Mr. Hedley, the manager of the blast furnaces, 
who will also take charge of the steel smelting shops, the directors 
having decided to place these under one management. 

The directors of the Consett Iron Company, Limited, have 
decided to pay on the 15th proximo an interim dividend of 7s. 6d. 
per share on the ordinary shares, which is at the rate of 10 per 
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cent. per annum, and 4s, per share on the 8 per cent. preferences. 
The directors of the Consett Spanish Ore Company will pay an 
interim dividend of 3s. 9d. per share, that being at the rate of 
374 per cent. per annum. 

Messrs. Warner and Co. have commenced operations at a new 


foundry near Cargo Fleet, Middlesbrough, at which they will pro- | 


duce refined iron suitable for malleable iron castings or for making 
chilled iron goods. The new foundry is more than double the 
size of their old establishment, and is lighted by electricity. 

Shipbuilders expect to have a busy time shortly ; they are well 
supplied with orders ; some, it is said, have as many as will keep 
their yards fully employed for the next eighteen months. It is 
officially stated that the work in hand which has been stopped by 
the engineers’ strike is of the value of £60,000. Messrs. R. and 
W. Hawthorn, Leslie, and Co., Limited, Hebburn-on-Tyne, have 
s2cured an order for two steamers, each of 8800 tons deadweight 
capacity, for the frozen meat trade of Messrs. Turnbull, Martin, 
and Co., of London and Glasgow. The Wallsend Slipway and 
Engineering Co. are about to supply new engines and boilers to, 
and generally to reconstruct a re-fit the s.s. Orient for the 
Orient Steam Navigation Company. Messrs. Wood, Skinner, and 
Co., of Bell Quay on Tyne, have acquired the old chemical works 
of Messrs. Cook Brothers which adjoin their yard, and they will 
utilise the land in enlarging the yard, so as to have two or three 
more building berths. 


The coal trade is active, and for all except house-coal the collieries | 


season has been an uncommonly good one, very little lost time 
being reported. Best steam coal is strong at 8s. 6d. per ton f.o.b., 
and steam smalls are at 3s., while best gas coals realise 8s. 
Deliveries are very good on export account. The colliery winding 
a of Durham county have had their wages advanced 2d. 
per day. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THE iron market became strong towards the end of last week, 
in consequence of greater certainty of an early settlement of the 
engineering dispute. Prices began to move upwards, and the 
advance was aided by comparatively large purchases on the part 
of consumers. Brokers report that there was at the same time a 
considerable amount of speculative business, such indeed as has 
not been usual for some time. 
should be a reaction in prices, and this was accordingly experienced 
in the beginning of the present week. At the same time the 
appearances of improved business are such that it is not unlikely 
the market will exhibit a fair amount of buoyancy. Business has 
been done in Scotch warrants from 46s. 5d. down to 46s. O$d., and 
back to 46s. 3d. cash, and from 46s. 5d. to 46s. 3$d., and up to 
46s. 5$d. one month. The transactions in Cleveland iron were 
few, but the prices followed the general course of the market, the 
sales being at 41s. 3d. to 40s. 11d. cash, and 41s. 6d. to 41s. 3d. one 
month. Cumberland hematite was done at 49s. 3d. to 49s. O4d. 
cash, and 49s, 74d. to 49s. 24d. one month. 
business in Middlesbrough hematite warrants. 

There has been a slight rearrangement of the blast furnaces, 
with the result that there is one more producing hematite 
and one less producing ordinary pig iron. The numbers are :— 
Hematite 37, ordinary 39, basic 6—total 82, compared with 80 at 
this time last year. 

Although stocks have been increasing in Cleveland, there is still 
a small decrease in the Glasgow warrant stores, amounting in the 
past week to 299 tons. At the present prices it is thought the 
demand for makers’ pigs will improve, so that at present the likeli- 


hood is that the current manufacture at the least will be fully | 


absorbed. 

The shipping trade in pig iron since the year began, it must be 
confessed, has been disappointingly small. The past week’s ship- 
ments were 4264 tons, compared with 4317 tons in the same week 
of last year. There was dispatched to the United States 100 tons, 
South America 160, India 200, Australia 50, France 20, Italy 50, 
Germany 35, Holland 100, Belgium 25, Spain and Portugal 240, 
other countries 80, the coastwise shipments being 3204 against 
2403 tons in the corresponding week. 

There has been a general advance in the prices of Scotch 
makers’ pig iron, varying from 3d. to 6d., and in one or two 
cases as much as Is. per ton. In view of the unsteadiness of 
the warrant market, it is not quite certain whether in all cases 
the full advance will be maintained. As regards the special brands, 
it may be noted that it has not been usual fora change to be made 
unless makers were pretty certain that it could be adhered to for 
some time. The prices are now as follows:—Govan and Monkland, 
f.o.b. at Glasgow, Nos. 1, 46s. 9d.; s. 3, 46s. 4$d.; Wishaw 
and Carnbroe, Nos. 1, 47s.; Nos. 3, 46s. 6d.; Clyde, No. 1, dls.; 
No. 3, 47s. 6d.; Calder, Gartsherrie, and Summerlee, Nos. 1, 
51s. 6d.; Nos, 3, 48s.; Coltness, No. 1, 52s. 6d.; No. 3, 48s. 6d.; 
Glengarnock, at Ardrossan, No, 1, dls. 3d.; No. 3, 46s. 3d.; 
Eglinton, at Ardrossan or Troon, No. 1, 48s. 3d.; No. 3, 46s. 9d.; 
Dalmellington, at Ayr, No. 1, 48s. 3d.; No. 3, 46s. 9d.; Shotts, 
at Leith, No. 1, 53s.; No. 3, 50s. 6d.; Carron, at Grangemouth, 
No. 1, 52s.; No. 3, 48s. 6d. 

One element of weakness has undoubtedly been the quieter 
position of the Cleveland iron market and the increase of stocks 
there. The imports of Middlesbrough iron at Grangemouth were 
8017 tons, being 2955 less than in the same week of last year. 

The strength of the manufacturing position at the moment is far 
more in steel than in finished iron. Makers of the latter have had 
a good season, and so far they do not seem to be at all anxious 
about the future. But in the steel trade the sitnation is very 
promising, and the principal Scotch steel makers have raised the 
prices of bars and plates 2s. 6d. per ton. 

A firmer tendency is apparent in the coal trade. The past week’s 
shipments from Scottish ports amounted to 148,731 tons, compared 
with 134,059 in the preceding week, and 142,867 in the same week 
of 1897. The improvement is genera! all over the colliery districts. 
In the Glasgow market there has been a brisk shipping business 
that has had the effect of firming of the market, and now that the 
manufacturing requirements are up to about their normal state, 
the output of the collieries is readily absorbed. Both ell and 
splint coals have been well bought for shipment, and in steam and 
main there is a good sale. The prices current at Glasgow harbour 
are :—For main, 6s. 9d.; ell, 7s. 3d. to 7s, 6d.; splint, 7s. 6d.; 
steam, 8s. to 8s, 3d. per ton. 
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WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


THE steam coal trade is in a very satisfactory condition, and best | boats. 
Last week Cardiff exports | 


and first seconds are in strong demand. 


It was perhaps natural that there | 


There was little or no | 


| coal, 11s. 6d, to 11s. 9d.; seconds, 10s. 3d. to 11s.; dries, 9s. 6d. 
to 10s. 3d.; best Monmouthshire, 10s. 3d. to 10s. 6d.; seconds, 
| 9s. 9d. to 10s. Special steam, smalls, 6s. 3d. to 6s. 6d.; best 
ordinary, 5s. 9d. to 6s.; seconds, 5s. 3d. to 5s. 6d.; inferior, 5s, 
| It will be seen that a corresponding advance has taken place in 
| house coals :—Best, lls, 3d. to 11s. 6d.; No, 3 Rhondda, 10s. 9d.; 
| brush, 9s. 3d.; small, 8s. 3d. to 8s. 6d.; No. 2 Rhondda, 9s. 9d. to 
10s. 3d.; through, 7s. 6d. to 8s.; small, 5s. 3d. to 5s. 6d. 
| Swansea prices :—Anthracite, lls. to 11s. 6d.; seconds, 9s. 6d. 
to 10s.; ordinary, 9s. to 9s. 6d.; rubbly culm, 4s. 9d. to 5s.; steam, 
10s. to lls. 6d.; seconds, 9s. to 9s. 6d.; bunkers, 7s. 6d. to 8s. 3d.; 
small, 4s. 9d. to 5s. 8d. House coals, No. 3 Rhondda, 10s. 6d. to 
| lls. 6d.; through, 8s. 6d. to 9s. 6d.; small, 7s. 9d. to 8s. 9d.; 
No. 2 Rhondda, 9s. to 9s. 6d.; through, 8s. to 8s. 6d.; small, 8s. 
to 8s. 9d. Patent fuel, 9s. to 10s.; Cardiff prices, 10s, to 10s. 9d. 

A satisfactory state of things alsu prevails in the iron and steel 
trades. The exports of rails continue. On Saturday 100 tons with 
700 tons of patent fuel left Cardiff for Rio, and this week a sub- 
stantial consignment was sent from Newport to Cape Town, cid 
London and Amsterdam, of 1150 tons. 

Iron ore has been coming in freely. 
that consignments totalled 20,000 tons. 

The opinion on Change, Swansea, is that finished iron and steel 
will soon show good results, from the settlement of the engineers’ 
| strike. Fortunately for Wales, beyond a very sectional affair at 
Cardiff, which was short lived, a good common-sense attitude has 
| been taken by the enginemen, fitters, and tradesmen generally in 

the Welsh shops. They have not been without some degree of 
sympathy, especially when the strike was followed by a good deal 
of sympathy ; but the opinion has been freely expressed that it was 
an injudicious strike, fomented more from outside quarters and 
influences than prompted from within. ‘It was not,” said a man 
of the old school, ‘*so much cupboard as platform !” 

With coal a good shilling ahead, and pig iron fluctuating between 
an advance of 3d. to 6d., the condition of iron and coal workers 
promises to be on the up grade. On ’Change, Swansea, this mid- 
week, pig left off 3d. better after touching still higher figures. The 
closing prices were :—Glasgow warrants, 46s. 14d.; Middlesbrough 
No. 3, 40s. 1ld.; hematite, 49s. 9d. Welsh hematite mixed 
numbers are quoted at 51s. 6d. per ton, f.o.t. Cardiff. Iron ore as 
| follows :—Best Rubio, 14s, 3d. to I4s. 6d.; Tafna, 13s. 3d. to 
13s. 6d., c.i.f., Cardiff or Newport, Mon. Swansea prices: Rubio, 
l5s.; Tafna, 14s. 6d. 

Latest prices in iron and steel generally at Swansea are : —Welsh 
bars up to £5 10s.; sheet iron and steel, £67s. 6d. to £6 10s.; steel 
rails, £4 10s. to £4 12s. 6d. for heavy sections; £5 10s. to 
£5 12s. 6d. for light. Iam not surprised at these figures, coupled 
| with the character of Welsh steel, resulting in a good demand, 
and the impression is that a busy time is certain for the next 
month or two. 

Bessemer bars, £4 1s. 6d.; Siemens, the same. Tin-plates: 
| Bessemer steel cokes from 9s. 9s.; Siemens from 10s.; ternes, per 
| double box, 28 by 20 C, 17s. 6d., 18s. 6d., to 21s.; best charcoal, 
| 10s. 6d. to 12s. Block tin £63 to £63 12s. 6d. Tin-plate, IC 
| quality, 9s. 6d. firm, is stated to be a London quotation for Swan- 
sea this week. Latest statement on Change is that shipments are 
| firmly maintained, and decrease in stocks continues, but there is 

no improvement to report in prices, which are slightly weaker, 
with an increased production. Last week the exports totalled 
| 61,362 boxes, receipts from works 41,037 boxes. Stocks now are at 
81,549 boxes. The decrease last week was 20,000 boxes. A good 
deal of tonnage is done in for New York, Batoum, Reval, and 
Rotterdam. 

A well-informed authority on the tin-plate trade gives the 
following statements to a local contemporary :—The total exports 
| of tin-plates in 1891 were 8,967,580 boxes; the total exports in 
1897 were 5,438,180 boxes, showing a loss of 3,529,400 boxes. Now 
let us see where this serious falling off occurs. In 1891 the 
exports to the United States were 6,202,860 boxes. In 1897 
they were 1,709,500 boxes, showing a loss of 4,793,360 boxes. 
The authority, referring to American losses, and the gains to Welsh 
tin-plate makers by improved trade with other countries, sum- 
marises matters by giving the loss in American trade as 239,668 
| tons, and the gain in new business as 63,198 tons, clearly proving 
that Wales has still a good deal of backway to make up. Con- 
tinued effort, however, may bring about an improvement monthly, 
if workmen continue in their present tractable state. 

Swansea reports a satisfactory total of harbour business last 
week, though coal and patent fuel were not active. In the import 
trade there was a good deal of business, and the variety of busi- 
ness is worth recording. I note a few of the leading items: 
From France, 356 tons pitwood ; Bilbao, 3080 tons ore; Huelva, 
1240 tons pyrites; Norway, 1240 tons pyrites and 390 tons zinc ore ; 
Chili, 452 tons gold, silver, and copper ores ; Australia, 2000 tons 
sulphide ore ; Port Nolloth, 1504 tons copper regulus and 1765 
tons copper ore. 

Briton Ferry sent off a cargo of pig iron to France last week. 
There was a good average make of steel bar, and the eighteen mills 
of the district were in full operation. 

In the Swansea Valley the supply of bars reported was up to the 
requirement. Business at the Foxhole, Midland, Upper Forest, 
Dyffryn, Cwmfelin, and Clydach was very brisk. Black plate 
appears to be chiefly in demand, and at most of the works good 
orders for at least three months have been booked, Good work is 
also reported from the tin houses. At the Foxhole and a few other 
establishments a stock of plates amounting to many thousands of 
boxes has accumulated between the mills and the wash-house 
department. 

In the chief works of the hills—Dowlais, Cyfarthfa, Ebbw 
Vale, Blaenavon—steel bar is being worked off freely for the tin- 
plate districts, in addition to an average make of rail, merchant 
bar, and small goods. 

Mr. Moss, M.P., accompanied by ‘‘ Mabon,” has been visiting the 
Rhondda district. The object appears to have been more of a 
political than a trade demonstration. He maintained that the 
Rhondda men were badly treated in educational matters, receiving 
only £15 out of a distribution of half a million sterling. 

A new explosive does not meet the good opinion of colliers. At 
Nantmelyn on Monday it was vigorously discussed by a meeting of 
colliers, and severa] men of long experience who had tried it gave 
their opinion that it was worthless in coal working. At the close 
it was decided to prompt a general opposition, by holding a 
number of meetings. 

One of the shortest strikes on record occurred at Cardiff on 
Monday amongst the seamen. In consequence of a resolution passed 
at a meeting of the Sailors’ and Firemen’s Union, at Newport, 
Mon., on Saturday, application was made to the masters to meet 
a deputation to discuss an advance of wages. This was refused, 
and on Monday the seamen and firemen at Cardiff came out on 
strike. The demand was for payment at the rate of £4 5s. per 


Last week it was reported 




















month for A.B.’s and firemen, as against £4 and 31s. 6d. on weekly 
A great crowd gathered, and for the first vessel requiring 
a crew no one would sign on, but as soon as it was seen that any 


totalled over 350,000 tons, and this week the volume of trade | number of hands could be had at the ordinary rate of wages, 


shows no sign of diminishing. 


In fact, coalowners say that | 


namely, £4 for monthly and 30s. for weekly boats, the strike 


February business is fairly secure. The shipments towards the | collapsed, having only lasted a few minutes. 


end of the week and at the beginning of this tell their own tale. | 


An explosion of coal gas occurred upon a Hamburg ship at 


Cardiff sent to Brindisi a notable cargo of 4100 tons, to Leghorn | Swansea this week when the vessel was discharging bunker coal, 


4000 tons, to Monte Video 5000 tons, to Bombay 5500 tons, and | 
this week to Singapore 4700 tons, and Port Said 3302 tons. The | 


last-named is well looked after for coal, where, I hear, the vessels 

discharged at the rate of 3d. per ton, all basket and head work, | 
Some of the cargoes on Saturday were unusually large: Port Said, | 
6000 tons. Coalowners do not despair of an ultimate 12,000 tons 

cargo. 

The tone of coal trade was recorded mid-week, on ’Change, 
Cardiff, as healthy and vigorous, no abatement in demand for 
steam coal, and a firm house coal market. Quotations have now 
advanced out of the rut, and contrast favourably with those in | 
force before Christmas, The following are the latest :—Best steam 


and a fireman was injured. An explosion also occurred on Satur- 
day last at the Bessemer department of the Ebbw Vale Works. 
Fortunately no one was injured. It appears that the water 
main leading to the hydraulic burst, and ran over some molten 
metal, causing a loud and severe explosion. It is thought that 
had it occurred a few minutes earlier many fatalities would have 
resulted. 

A slate quarry was sold at Machynlleth last week for £8000. 

Rhymney Railway dividend has been declared at 10 per cent., 
causing quotations to go up a point higher. 

At the next Taff Vale meeting, Bristol, a Bill will be discussed 
by the proprietors for making a new line, 





a 
An active demand continues for coke, and prices 15s, 6d, to 24s 
according to brand, are firm, with a tendency to advance Pit) 
wood is still at 15s, 6d., and the heavy cargoes coming in hel : 
keep prices quieter than they would otherwise be, alin 
The attitude of Russia with regard to the Chinese question j 
being closely watched by coalowners. Naval movements rth: 
already prompted close attention to coaling stations, and the : 
are expected to continue. ua 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE number of orders secured on the iron market over here jg 
. . . ° Ss 
on the whole rather limited for the present, but in spite of this 
the tone generally is confident. There are some foreign contracts 
of considerable weight pending. For Servia and Roumania, for jp. 
stance, orders for locomotives and for wagons was holding out, The 
Dutch State Railways have invited tenders for the supply of 30,009 
steel plates, weighing 1350 t., and Hoesch-Dortmund is reported 
to have got the contract, offering lowest at 143°25f. p.t., free 
Utrecht. Rothe Erde, Aachen, offered at 72°82 gulden ; Angleur 
73°95 guiden; Krupp, 79°50 gulden ; Steel Works, Osnabriick’ 
92°50 gulden. The Bochumer Gusstahlverein got an order for 

load-wagon springs for the Italian Mediterranean Railway, 

The former quiet tone of the Silesian iron market ‘has been 
maintained all through this week and the last, and there is as yet 
not the slightest symptoms of the wished-for revival in the demand 
forironand steel. On the contrary, the Jow prices that have recently 
been quoted for merchant iron by the central and west German 
works have been somewhat derogatory to the Silesian spring 
business ; dealers are, if possible, more reserved now than during 
the last weeks in December. The former scarcity in pig iron and 
in billets and blooms is naturally no longer complained of ; stocks 
have even been slightly rising of late. The employment of the 
plate and rail works is reported as being very satisfactory, while 
the business done in sheets remains flat. A strong activity is going 
on at the engineering and construction shops. 

Business on the Khenish-Westphalian iron market moves op 
steadily, though briskness is still wanting in many departments, 
Satisfactory accounts are given regarding the Siegerland iron ore 
trade, the mills having sold their output till October of present 
year. Quotations have not altered, being M. 11°30 to 11°90 pt, 
for raw spathose ore, M. 15°70 to 16°70 p.t. for roasted ditto. The 
ore mines of Luxemburg and Lorraine are in about the same 
favourable position, and the raised production is easily dis. 
posed of, both locally and to the Rhenish-Westphalian districts, 
Prices are, for red minette, 40 p.c. contents, M. 4°50 to 4°80 p,t.; 
inferior sorts, 37 to 38 p.c. contents, M. 2°40 to 2°60 p.t. net at 
mines. Pig iron shows a falling off in demand, which has induced 
the Siegerland works to resolve on a reduction of 25 per cent. in 
output ; but prices have not been affected by this, M. 62 to 64 p.t, 
being quoted for Bessemer, M. 67 p.t. for foundry pig No. 1, and 
M. 60 p.t. for ditto No. 3. Forge pig, free Siegen, 
M., 58 p.t., basic M. 60°50 p.t. A regular trade is at present done 
in billets and blooms, and prices are firm, the steel works being 
rather inclined to restrict their output than agree to reduction in 
quotations. Raw bars in basic are sold at M. 84 ; billets in basic, 
M. 94°50 p.t.; Thomas plates, M. 95°50; Siemens-Martin plates 
standing M.5p.t. higher. The girder mills have been on the whole 
irregularly employed ; some of them have so many orders on hand 
that they are scarcely able to fill their stores sutficiently to meet 
spring inquiries, Fair prospects are reported in the bar trade, and 
the engineering and construction shops are exceedingly well off fir 
fresh contracts, Light section rails, though in satisfactory demand, 
have been very weak in prices ; in many instances orders have 
been taken at less than M. 100 p.t. The depression in the sheet 
department continues, while plates for boilermaking purposes are 
extremely brisk of sale. Active employment is going on at the 
tube foundries, the majority of them having entered the new year 
with plenty of orders on their books and with small stocks. For 
heavy deliveries, however, a slight weakness in = was noticed, 
and less was taken than what is officially quoted. 

The position of the Austro-Hungarian iron industry is in most 
respects unchanged, though from Hungary rather better accounts 
have been received upon the week. Plates are decidedly neglected ; 
bars, too, are weak for the present, but they are expected to im- 
prove later on, The locomotive shops have recently secured some 
orders of small weight for the Oriental railways and also for the 
Warsaw-Vienna Railway. 

Import in Westphalian coal and coke to Hamburg last year 
amounted to 1,452,090 t., against 1,410,810 t. in 1896. Imports 
in English coal were 2,156,000 t., against 1,797,000 t. in 1896. 

The demand for pig iron has considerably decreased on the 
Relgian iron market, and business transactions in general are more 
limited than could have been expected. Export quotations show 
a tendency downwards. Luxemburg foundry pig No, 3 is quoted 
56f. p.t.; common forge pig, 52 to 55f. p.t. Merchant iron, f.o.b. 
Antwerp, No. 2, 130 to 131f. p.t.; No. 3, 135f. p.t. Merchant 
bars, free Belgian station, No. 2, 132°50 to 135f. p.t.; No. 3, 137°50 
to 140f. p.t. Girders, f.o.b, Antwerp, cost 130 to 131f. p.t.; the 
same, free Belgian station, 132°50 to 135f. p.t. Iron plates for 
export stand on 140f. p.t. for No. 2, No. 3 being paid with 
150f. p.t Steel rails fetch 105 to 110f. p.t. At the end of 1897 
there were thirty-one blast furnaces in blow in Belgium out of 
forty-four existing. Yearly output, which was 933,360 t. in 1896, 
rose on 1,024,666 t. in 1897. 

But little life is stirring on the French iron market, orders 
coming in slowly. 

In the shops of the Russian Locomotive Company in Charkow 
the first locomotive has recently been finished, e fact which may 
be of some interest, because the said firm is the tirst of its kind in 
Russia that is working almost exclusively with Russian capital, has 
been built and is managed by Russian engineers, and has among 
its workmen and employés not a single foreigner. The company 
is reported to have got the supply of 488 locomotives for the 
Russian State Railways, to be delivered within the next six 
years. 

In the principal shaft of the mines of the Donezaer Company, 
in the Taganrogger district, where 180 men and thirty horses were 
employed, an explosion of gas has recently occurred. Some of 
the miners managed to escape through a side shaft. Up to date 
the number of miners killed was fifty. Of the nineteen severely 
injured men that had been rescued three have already died. All 
the horses were suffocated. 


costs 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

STEAM coal is very firm and ingood demand. Shippers are fully 
employed ; long stems and prices very firm. House coal the same 
as last week. No change in tin-plates, Steel and iron works are 
fully employed. 

Coal: Best steam, 10s. 3d. to 10s. 6d. ; seconds, 9s, 9d. ; house 
coal, best, 1ls.; dock screenings, 6s. 6d. ; colliery small, 6s. to 
6s, 3d.; smiths’ coal, 6s. 6d. Patent fuel, 10s. Pig iron: Scotch 
warrants, 46s. 1d.; Hematite warrants, 49s. to 49s. 1d. f.o.b. Cum- 
berland ; Middlesbrough No. 8, 5ls., prompt; Middlesbrough 
hematite 50s. Iron ore: Rubio, 14s. to 14s. 3d. ; Tafna, 13s. 3d. 
to 13s, 6d. Steel: Rails, heavy sections, £4 7s. 6d. to £4 10s. ; 
light ditto, £5 7s. 6d. to £5 10s., f.o.b. ; Bessemer steel tin-plate 
bars, £4 1s, 6d.; Siemens steel tin-plate bars, £4 2s. 6d. ; all delivered 
in the district, cash, Tin-plates: Bessemer steel, coke, 9s. 9d. ; 
Siemens, coke finish, 10s. Pitwood, 15s. 6d. to 15s. 9d. London 


Exchange Telegram : Copper, £48 17s. 6d.; Straits tin, £63 3s. 9d. 
Freights : 


Outward much firmer, with tendency upward and 





Homeward ore freights much easier, 


tonnage scarce, 
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THE PATENT JOURNAL. 
“The Fr Official Journal of | 


Application for Letters Patent. 


Condense dd from 


++ When inventions have been ‘‘communicated " the 
*name and address of the communicating party are 

printed in italics. 
13th January, 1898. 


599, HooKs ! and Eyes, H. A. Desbois, Brussels. 

Sprinc-WHEEL, N. Reif, Brussels. 

P. Poncin and E. Darin, Brussels. 

Taylor, Glasgow. 

903, VENTILATOR, J. Cresswell, Great Grimsby. 

ood, GauGk GLAS F. A. G. Robin and T. N. Waller, 
Neweastle-on-Tyne. , ; 

95, Metat Tap for Liquips. J. C. Harvey, Bristol. 

096, Feepinc BaG TrovcH for Horsxs, J. E. Clarkson, 
London. 

907, SECURING 

don. 

eee vatic Tires, M. J. Scott, London. 

go), ADVERTISEMENTS, A. F, Henderson and J. Rudham, 

fol Tuses, T. B. Sharpe, Birmingham. 

Prixrers’ Furnitures, W. J. Duncan, Dingwall, 


900. 
gl. VALVE, 









Pins to Cycies, T. M. Rallinshaw, 


gil. 
N.B. 
g12, MACHINE CUTTERS, D. Hill, Co. Tyrone. 
gig. Erecrropatuic Sock, A. F, McGaw and W. A. 


Wovdford, 1 ondon. 
a4, ELEVATOR, R. G. Green, Snaresbrook, Essex. 
g15. BALANCING for VELOCIPEDES, J. N, A. Houblon, 

London. 
916, Driving 

London. 
917. Fiuip 

London. 5 
918. Borers, T. . W. May and H. T. Davis, London, 
yo, Borers, T. W. May and H. T. Davis, London. 
920, Ain VAL % for Tires, F. Pudley, London. 
2], Fenpers, W. Rich, Etchingham, Sussex. 
22. INTERNAL Combustion Enaines, H. B. 


Banps for VeLocipepes, B. Higgs, 


PressurE Encinks, M. H. C. Shann, 





Graham, 
London. 

993, Compustion of Furi, W. A. Rees, London. 

924, Explosive Compounps, R. S« yhlman, London. 

*. Warerrroors, A. J. Boult. —(4. Monloag and 

 Crouzat, France.) 
a PREVENTING the Formation of Soot, E. H. J. 
Schiilke, London. 





927, Mouraeteces for SpEaAKING TuBrs, A. F. Hunt, 
London. 

gos, Manuracrurg of Campnor, H. E. Aspinall, 
London. 


0, FasteNER for Winpows, W. G. Newton, London. 
930, SreaM Generators, F. J, Lothammer, London. 
93], ADVERTISEMENTS, J. O. Spong, London. 

932, E.ecrropes for Barreries, C. Pollak, London. 
033, ELecrroLytic ConpEensers, C. Pollak, London. 
934, CHarGiInc Gas Rerorts, J. De Brouwer, London. 
93°, Dynamo Evrctrric Macuine, C. W. Dawson, 


London. 
936. Power TRANSMITTING Device, C. A. Baker, 
London, 
937. CompounD Meta, E. Martin, London. 
438, CompouND Meta, E. Martin, London. 
930, Screw Bours, E. A. Braubach, London. 
940. Stonacs, C. Adams, London. 
13th January, 1898. 
O41. Typk-wRITING Macuines, W. H. Spanier, London. 


042. Mevacurc Ores, E. J. Ball, Plymouth. 
043. BALL Brarinas for Cycies, J. Kettle, Smethwick, 
Staffs. 
044. SeparaTine WarerR from SewaaGe, F. P. 
Altrincham, Cheshire. 
945, Door re E. Melzer, Manchester. 
646, Bep Borrom, J. F. Dowling, Finglas, Co, Dublin. 
947. BURNERS hy "ACETYLENE Gas, J. V. Robinson. 
Malahide, Co. Dublin. 
948, Lips of Boxes, J, A. Cleland, Belfast. 
949, Vicrs, H. R. Wernick, London. 
950, CALENDAR, E. A. Peach, Erdington, near Birming, 
ham. 
951. “ Battarer,” J. J. Hardcastle, London. 
52. Key Boarp, J. J. Hardcastle, London. 
953. TELEPHONE Ling Swircu, G. Lay, London. 
954. Venicies, J. L. Crowley and T. J. Lehan, Lon- 
don. 
955. Joints, H. W. Stilwell, Coventry. 
956, BroyeLes, H. Rowell, Newcastle-on-Tyne. 
957, CuRLING Monalr, E, Dyson, Huddersfield. 
958, ADHESIVE FLy CatcueErs, F. Turnbridge, London. 
959, Steam Traps, J. J. Royle, Manchester. 
960. Brakes for Carriaces, S. Reid, Newcastle-on- 
Tyne. 
961. GRILLING APPARATUS, 
Young, Bradford. 
962. Mitts, [. and T. 
Birmingham. 

903. ELevators, F. Dresser, Liverpool. 

964. Presses, D. Black and J. MeL. Wright, Shettleston, 
Lanark. 

965. DISPLAYING 
Bristol. 

966. OTTER Boarps, 
Stockton-on-Tees. 

967. FASTENING 
hampton. 

968. CycLE AXLE Bearinas, G. Bailey, 

909. Breyeies, J.T. C ‘ooper, Birmingham 


Candy, 





J. N. Pallisterand R. ¢ 


A. Hayward and C.T. Powell, 


Goons for Sate, W. H. Percy, 


A. E. Pickard and R. Mennie, 


Nottingham. 


970. VeLocIPRDE CHAIN’ Gr ARING, G. Weston, 
Sheffield. 
971. Compounp Doverait Cutrer, A. Gomersall, 


Leeds, 
972. BLEACHING 
Glasgow. 


and Puriryinc Paper Pucp, J. Tait, 


973. SpinninG Corton, T. Critchley and T. Monk, Man- 





chester. 
974, Pumps, J. Sinclair, Glasgow. 
&e., T., J., and A. G. Pearson, 
976. PLates for SEPARATING Gop, C. E. Greene, 


London, 

977. Irons for IRontNG around Buttons, 8. A. Greene, 
Winchester. 

978. LINOLEUM MANUFACTURE Apparatus, C, H. Scott, 
London, 

979. Intarp LinoLeuM MANUFACTURE, C, 
London. 

980, INLAID LinoLeuM MANUFACTURE, C. 
London. 

981. VessELs, J. F. Crease, Guildford. 

982, J. Heffer, London. 

983, a TABLE NAPKIN, W. H. Bliss, London. 

984. Were HING and Testing Macuines, J. Hannan, 
Glasgow. 

985, Foo SIGNALLING for RatLway Trains, N. 
London. 

986. CountING APPARATUS, J. Davidson, London. 

987. Clocks, J. Davidson, ‘London. 

988. Tirks, J. Pearson, J. B. Price, and E. T. Whitelow, 
Manchester. 

989, INTERCHANGEABLE CHAIN WHEELS, H. J. Treasure, 
London. 

990. FOoRTABLE 
London. 

~ — Devices for Pipr Jomnts, A. Chassagne, 
ondon 

992. — Orr Liquips, H. 8. Bishop and R. Burn, 
Lone on 


H. Scott, 
H. Sec tt, 





Lenk, 


CINEMATOGRAPHER, J. Peschek, 


3. Fixine of VENTILATING GRatEs, O. Wheeler, 
London. 
994. Makina Serrees PortaBLE, C. J. Pinnell, 


London. 

995. INKiNG Digs, J. W. Collings, London. 

996. CycLE WHEELS, T. G. and J. A. Drinkwater, 
London, 

997. CurTAIN Fastentnas, J. Hewitt and F. R. Baker, 
London. * 

€ 

98. CarRracE, O. E. Hoppensack, London, 


Stay Rops, E. F. F. Despard, Wolver- | 


| 
| 999. AppaRAtus for STARTING VEHICLES, J. Westaway, 
| London. 

1000. SUPPORTING Westaway, 


FeEepInG Baas, J. 


London, 

1001. Toy Games, W. H. Cook and C. H. D. Bauer, 
London. 

| 1002. ELECTRICITY - MEASURING INSTRUMENTS, A. A. 
Voysey and R. P. Wilson, London. 

| 1003. Horse Nose Bac, RK, H. and C, J. Clamp, 

| London. 

| 1004. Rotary Encives, E. Towlson and T. Andrew, 

| London. 

1005. Propucine Gas, J. O. O'Brien,—(P. P. H. Macé 


| dad de Buigu:, France.) 

1006. WEAVING MACHINERY, K, Anger, London. 

1007. Marcus, W. L. Gordon, Liverpool. 

1008. ORNAMENTATION Of BrpstTEapbs, F. R. 
Birmingham. 





Baker, 


1009. IRONING SHIRT Fronts, 8. H. Sekian, Man- 
| chester. 
| 1010. EXHIBITING ADVERTISEMENTS, W. J. Swan, 
| London. 

| 1011. Exvecrric INcaANpEsceNT Lamp Ho.pers, R. J. 

Bott, London. 

1012. CycLE HanpLe Bar Srem Socket, C. Ransom, 
| London, 

| 1018. ACETYLENE Gas GeNeERATORS, E. Bournonville, 
| London. 


1014. Spinninc Macuings, P. P. Craven, London. 
| 1015. TrerLers, C. Burnett, London. 
1016. Tube Jomnts, T. L. Mitchelmore and A. Goodwin 
London. 
| 1017. Evecrrict 
| London. 


TY-ADVERTISING APPARATUS, A. Ginisty, 


1018. ATracHING FratHERS to Hats, G. W. Shailer, 
London, 

/ 1019. Driving Gear for Vevociprpes, J. Reid, 
London. 

1020, FILAMENTARY MATERIAL Propuction, C. H. 


Stearn, London. 


1021. Fitaments for E.ecrric Lamps, C. H. Stearn, 
London. 

1022. Propuction of a Firm Sueet, C. H. Stearn, 
London. 


1023. Wes Printinc Macuings, F. Foster, London, 

1024. Wes Printinc Macuines, F. Foster, London. 

1025. FLANGED Pipe Joint, Elmores German and 
Austro - Hungarian Co., Ltd.-(P. £&. Preschlin, 
German.) 

1026. Saucepan, R. T. W. 

1027. WELDING CompounDs, T. 

1028. Crop PickinGc MACHINES, O. 
London. 

1029. GrinpInG Macuinegs, A. J. Boult.—(S. Oppenheim 
and Co., 


Cave, London. 
Odlum, London, 
J. Andreasen, 


Germany.) 


1030, Nose Baas, E. K. Josephson, London. 
1031. Wasners, R. G. Whitaker, London. 
i¢ Keys, C. 7 a and 8S. Schefranck, London. 





. Boult. 
BuNG 


+E. L. Delsol, France.) 
Hours, H. Wilkinson, 


1 FILTERS, A. 
| 1034. + ramcsrs tar he 
| Maidstone. 


14th January, 1998. 


| 1035. GorrERING Iron, 8. A. Greene, Winchester. 
| 1036. Locks, 8. F. and J. J. Kinsella, London. 
1087. Gas Compressor, J. Crabtree, London. 
1038. CycLe Support, W. W. Lewis and A. C. 
Birmingham. 
| 1039. Mup Guarp, E. G. H. Colbran, 
| Bournemouth. 
1040. Packine Borries, W. Weeks, Liphook, Hants. 
1041. Sirtinc Apparatus for Potrrrs, W. B. Spicer, 
Stoke-on-Trent. 
1042. REEFING Marnsalis, G. F, 
on-Sei 
1043. Cu TTER- pars, P. R. J. Willis.-(H. 
United States.) 
1044. Manoer, E. 


Hayes, 


Bryant and L. 


Coombe, Southend- 





M. Landes, 


J. Pike, London. 






1045. Gas Merer INpeEx, J. Stratford, London. 

1046. Conpuctors for ELecrric Traction, R. C. Quin, 
Blackpool. 

1047. Pneumatic Tires, H. Bancroft, Church, near 
Accrington. 


1048. STEAM BorLers, P. Y. Cree, Bristol. 

1049. Toy Puzzie, C. Ward, Stockton-on-Tees. 

1050. Draveut Excituper for Doors, J. Atherton, 
Burnley. 

1051. Hyprometers, H. O'Toole, Dublin. 

1052. Locomorive Boiters, R. W. Zedlitz, Kingston- 
on-Thames. 

1053. CLEARING STRIPPING 
Philipson, London. 

1054. BurNER for ACETELENE Gas, J. St. C. Legge and 
A. 8. Cooper, Dublin. 


Brusu for Enaines, W. 


1055. Borrites, J. Entwisle.-(C. W. Davison, United 
States.) 
1056. TypEwRITING Macuines, J. Lindle.-+(F. Palmer, 


United States.) 
1057. Packina FraGiLe ArTIcLEs for Conveyance, C. 
Shuttleworth, Leeds. 
1058. Front or DICKIE, 
Glasgow. 
1059. GumMING ApPLIaNcE, A. C. Thomson, Glasgow. 
1060. NosE Baa, W. and B. Hill, London. 
1061. INTERMEDIATE Frames, J. Pilling, Parbold, near 
Southport. 
| 1062. CYCLE 
Liverpool. 
1063. PNeumatic Trres, R. Williams, Coventry. 
1064. Huns of Cycugs, J. J. Bradley and S. H. Fox, 
Birmingham. 


A. Norris and W. T. Thomson, 








ANTI-PUNCTURE Rim, T. F. Grindley, 








te REFRIGERATING CHAMBERS, J. Beason, Man- 
chester. 
| 1066. Drivine Gear for Cycies, W. Howcroft and T. 
| Cross, London. 
1067. OpENING Trys of PRESERVED Foop, S. Bott, Bir- 
| mingham. 
11068. Securtinc Loaps on VEHICLES, T. Martin, 


Glasgow. 

1069. BotrLe Brusues, J. Symington, Glasgow. 

| 1070. Brarine for Axes, D. B. Craig, Glasgow. 

| 1071. Box for Storina Catcrum Carpipr, H. 

| Spence, A. and S. M. Beveridge, Glasgow. 

| 1072. Wixpino Enaines, T. Smith and J. Lord, Burn- 

| ley. 

1073. Writinc TeLecRAPHY, R. Hurley, Liverpool. 

1074. Reception for ARTICLES, W. Alexander, Liver- 
ol. 

1075. Date Inpicator, H. McGee, Liverpool. 

1076. CoIN-FREED MECHANISM, H. and C. 
Liverpool. 

1077. Arracuine Door Kyoss to Spinpies, E. Taylor, 
Birmingham. 

1078. ATracHinG Door Knoss to Spinpigs, E. Taylor, 
Birmingham. 

1079. GENERATOR-MOTOR, 8. 
near Leeds. 

1080. Rockine Horskr, J. L. Corbett, Glasgow. 

1081. Apparatus for Makina Conrections, A. Jones, 
Birmingham. 

1082. Taps for Barrels, F. G. Lunt, Birmingham. 

1083. Noskr Baas, T. J. Hammersley and T. Flatman, 
London. 

1084. CHECK-ACTION SELF-HELD TIRE for Cycuzs, J. B. 
Small and J. W. O. Walker, Glasgow. 





Gamwell, 


P. Rushworth, Shipley, 


1085. Rusper Tires for VELocipepEs, C. 8S. Stone, 
London. 

1086. MANUFACTURE of Boots and Sxogs, 8. Broadbent, 
London. 

1087. Economica Kitn, H. Beyer and F. Recke, 
London. 


1088. PREVENTING the IssuE of FLAMEs from CHIMNEYsS, 
W. C. Groesbeck, Glasgow. 

1089. Cooxine Oven, R. Wright, Southport. 

1090. Automatic GuipE for Cyc.ists, L. 
Brussels. 

1091. ConnecTING-RopDs for Enarngs, 8. P. Rushworth, 
Shipley, near Leeds. 

1092. MetTatiic Packinas for STurFinG-Boxks, D. 
McNamee, Leeds. 

1093. Pipes for Smokers, J. F. Flewker, London. 

1094. SHapeE Houper for Canpies, G. Daniels, 
London. 


Grumm, 








1095. Excertsion Dress Curtinc System, Mrs. F. 
Sykes, Huddersfield. 

1096. EXPLOSION-ENGINE, R. F. 
Arnoux, London. 

1097. Sprinc Fastener for PHOTOGRAPHIC 
S.ipe, W. Manning, Liverpool. 

1098, SPRING HinGEJornt for CARRIAGE PoOLgs, E. F. H. 
Keane, Burgess Hill, Sussex. 

1000. Raits for MeTALLic BepsTEaps, G. O, 
London. 

1100. Sarery Watcu Pocket, H. Williams, London. 

1101. Fives for PerroLeum Stoves, J. H. Woodroffe 
and J. W. B. Wright, London. 

1102. Fitinc Documents, B, 8, Puckle and D. E. Hip- 
well, London. 

1103. SLATE PENCIL SHARPE ner, A. Jones and W. Mole, 
London. 

1104. Hortper for Puorocrapus, G. € 
London. 

1105. Currinc Desicns on Guass, L. West, London. 


Aston, 


‘ 


Cunning, 


1106. OpTaIninc MeTtaLiic NickeL from NICKEL 
CarponyL, L. Mond, London. 

1107. St-encinG the Vatves of Enatnes, A. Grabham, 
London. 


1108. Ink Duets, F. C. Taylor, London. 

1109. LappER Fire-Escapes, S. Guiterman.—(H. M. 
Guiterman, United States.) 

1110. ComernaTion WuerEt Tire, W. S. 
London. 

1111. Fitinc Newspapers, C. L. Carson, London. 

1112. Arr Compressors, T. W. Barber, London. 

1113. Bort es, R. G. Nash, London. 

1114. TELEPHONE ExcHaNncEs, J. O. 
Ritter, Germany.) 

1115. Domes for ASTRONOMICAL 
Cooke, Liverpool. 





Welton, 





O'Brien. —(G. 





OBSERVATORIES, T. 






1116. NeepLE-cases, G. J. Kramer and L. B. Cartter, 
Liverpool. 

1117. Tires, W. Price, Liverpool. 

1118. ReEps for FocHorns, R. Capstick, T. J. Carefull, 


and W. F. Corney, Liverpool. 

1119. VARIABLE SPEED Gear, J. Cérva, Liverpool. 

1120. LaBeviine of Krys, B. Lessenthin, London. 

1121. TrimminG Macuines, R. Haddan.—(The Fors 
Machine Company, United States.) 

1122. BLacKBoARDs, A. and J. Leber, London. 

1123. ACETYLENE Lamps, R. Pomes, London. 

1124. FLusu Joint, A. W. Turner.—(F. C. Acery and S. 
Snell, United States.) 

1125. Tires, A. Duncan, London. 

1126. FLasH Powper, A. Weiss, London. 

1127. ELecrricaL Sarety Devices, H. M. Salmony, 
London. 

1128. CarBuraToR for Arn Gas AUTOMATIC APPARATUS, 
M. H. Jolles, London. 

1129. SupPLYING Atk to FILTERS, W. M. Ducat, London. 

1130. Resitient Tires, C. G. and J. J. Robertson, 
London. 

1131. Manuracture of Sucar, J. Y. 
Verley, France. 

1132. PNeuMaTIC 

1133. Pumes for INFLATING PNEUMATIC 
Gallup, London, 

1134. WaTEeR Meters, J. Thomson, ar age 

1135. EMBROIDERING MacHines, W. L. Wise. —(4. 
Saurer, Switzerland.) 

1136. HarRpDENING the SuRFACE 
Puiates, W. 8. Simpson, London. 

1137. Picks, T. Dawes, Birmingham. 

1188, JuncrionaL Firtines for SHELVEs, E. H. Ledger, 





Johnson.—(A. 


Tires, F. Windham, London. 
Tires, G. B. 


of STEEL ARMOUR 





Birmingham. 
1139. CoNVERTIBLE COLLAR-STUDS, T. Morton, Bir- 
mingham. 
1140. Evecrro-maGcnets, H. H. Leigh.—(The Gesell- 


schajst cur Verwerthung elektrischer und magnetischer 

Stromkraft |Sustem Schiemann and Kleinschinidt} Ad. 

Wilde and Co., Germany.) 
1141. Car-mMoveERs, J. B. Stone, London. 
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1142, ApDJUSTABLE CYCLE STAND, 
Leicester. 

1143, FIRE-GRATES, F. N. Butler, oo. 

1144. Frep-paas, E.C. Toller and W Wood, Londen. 

1145, ELEctric anda G. C. y Late and W. 
Fennell, London. 

1146, BoILeR Screw, G. ~—— ee. Surrey. 
1147. Tips for BILLIARD CUEs, . Mellor and H. D. 
Brandreth, London. 
WateErR-Gas Lamp, 


W. E. Sturgess, 





G. E. Parker, Sutton Cold- 


1149, Preumatic TIRES, J. H. Price, Birmingham. 
1150. PorTaBLe ‘“‘ Bic WHEELS,” S. Plinston, jun., 
Manchester. 
1151. ADJUSTABLE 
mingham. 

11 Bricks, C. 

1153. ADVERTISING CLocks, D. 
mingham. 

1154. ACETYLENE Gas GENERATOR, J. Drummond, jun., 
Aberdeen. 

1155. Preumatic Tires, A. Black, Glasgow. 

1156. SKELETON TrRawt Heaps, H. H. 
Caspersen, London. 

1157. Launpry Box-rrons, E. Junca, Manchester. 

1158. CaLctum CaRBIDE, R. E. Sprott, Manchester. 

1159. TrRamcars, K. Anderson, Leeds. 

1160. Compounpd Mou ps, G. Bennett, Sheffield. 

1161. APPARATUS for BLasTING STonE, W. Westwood, 
Halifax. 

1162. SECURING 
Halifax. 

1163. CycLte Frames, C. and H. Roe and H. Knight, 
Birmingham. 

1164. CurLING Irons, H. C. Harrison, Birmingham. 

1165. SteEve Curr, W. W. Tambs and R. C. Griffin, 
Birmingham. 

1166. PHonoGrapus, A. Wilkinson, Bradford. 

1167. Bicyc.es, J. Haythorn, Glasgow. 

1168. INCANDESCENT Gas Lamps, B. Frohlich, Man- 
chester. 

1169. Rop-r1nes, T. L. Whipp, Rochdale. 

1170. Prorecttnc WaTEeR CisTERNS from Frost, J. 
Archibald, Glasgow. 

1171. Picture SuspenveErs, J. Whitfield, Birmingham. 

1172. ANGLE GeaRING, P. M. Justice.—{/. H. Sager, 
United States.) 

1173. MANUFACTURE of RuBBER Gums, E. Garnier, 
London. 


AxLE Bearinos, A. Bates, Bir- 


H. Collins, ay am. 
T. A. Locke, Bir- 






and H. J. 


Tyre in CHasr, W. D. Ritzema, 








1174. ATTACHMENT for CycLEs, S. Hughes, Dublin. 

1175. Weavinec CoLourED Patrerns, K. D. Doyle, 
London. 

1176. Meratiic Packines for StTuFrina-BoxEs, H. 


Horton, Leeds. 

1177. ARTIFICIAL Stone, L. P. Ford, London. 

1178. LocomosiLeE Rockina Horsg, J. L. 
Glasgow. 

1179. Wixnpows, C. Lenz and J. Stumpf, Glasgow. 

1180. Sranps for SupportTinG LookiINna-GLasses, A. 
Coldwell, Sheffield. 

1181. Screw Borr.e Stoppers, 
Saward, London. 

1182. Nose Baa, 8S. C. Towler, Scarborough. 

1183. CaRD PRESERVER, A. Herrin, Burley-in-Wharfe- 
dale, Yorks. 


Corbett, 


J. Astley and W. 





1184. Exgcrrican Crircuir Devices, T. Harden, 
Balham. 

1185. Baa, J. A. Jacobs, London. 

1186. PRESERVATION Of STERILISED MILK, T. S. Mason, 
London. 

1187. ARmourRING of Hose, C. Poppe and The United 


Berlin Frankfort India-Rubber Company, London. 

1188. Gas GENERATION, D. Cameron, F. J. Commin, 
and A. J. Martin, London. 

1189. MaGazInE Hanp Cameras, A. C. 
London. 

1190. CHIMNEY CowL 


Jackson, 


or VENTILATOR, J. Williams, 


London. 
1191. Lire-savinc GARMENTS, B. W. Hornblower, 
Birmingham. 

1192. Disryrectinc Beppinc, W. A. Watts-Jones, 


Liverpoo! 


ol. 
1193. Capes, C. Parker, Manchester, 


O. Chauvin and R. | 


DaRK 


| 








| 1284. WaTER WASTE PREVENTERS, 





1194, Seconpary Batreriss, G. Philippart, Liverpool. 

1195. MEASURING INstRUMENTs, H. Kienast, London. 

1196. Brakes, E. M. Bowden, London. 

1197. Stone, C. Branzke, London. 

1198. Oven, J. Kirkby, London. 

1199. Puzz_r, G. W. Pearson, London. 

1200. Bornineo Or, G. A. Broderick and A. J. Riley, 
London. 


| 1201. CycLte Frames, O. Drescher, London. 


1202. Seaxs, O. Ltibke, London. 

1203. THREADING NEEDLES, F. 
and L. Nowotry, London. 

1204. CONNECTING TOGETHER INDIA-RUBBER, A. Hahn, 
London. 

1205. Macuines for MAKING PasTEBOARD Fo ps, P. 
Jensen.— (Falz - Buwpappenfabrik, Patent Fischer, 


Germany.) 
1206. Apron, C. W. and T. D. 
J. Godard, 


Lampe, F. Hirschlet, 


Phillips Salter, 
London. 

1207. PREVENTING BotrLe REFILLING, L. L. 
London. 

1208. ALconoL, B. J. Atterbury, T. Macalpine, and The 
Alcohol Syndicate, Ltd., L ondon. 

1209, FIREPROOF C OMPOSITION, H. Rous, London. 

1210. PREVENTING BoTTLEe REFILLING, H. Davidson, 
London. 

1211. Roxis, C. D. Marshall, London. 

1212. Sypnons, A. Wollheim, London. 

1213. WaTER ELECTRO-DECOMPOSITION, Sir C. 8. Fortes, 
Bart., London. 

1214. Linoteum Printinc Macutyegs, C. H. 
London. 

1215. REPAIRING Hartley, 
London. 

1216. ERECTING 
London. 

1217. Firrerinc, P. Dame, 
London. 

1218. Turbine, L. Dorn, London. 

1219. Enarnes, W. R. Green, London. 

1220. CLasp, C. F. Grote, London. 

21. Boxss, C. V. Forest, London. 

Ivory-cuTTING AppaRaTvs, C. Triiger, London. 


Scott, 
Puncturep Tires, E. 


TELEGRAPH Wires, J. Hallett, 


H. Pottevin, and A, Piat, 









l7th January, 1898, 


1223. Srraps for Soxicitors, J. E. Walker, Farn- 
borough, R.S.O., Kent. 

1224. Process for Pieatine, L. Schill, Baden, 
a 

1225. Macuines for Openinc Corton Fipres, A. Lees 
and Co., Ltd., R. Taylor, jun., and T. Bosworth, 

anchester. 

1226. SEWING-THREAD Cutter, 8. Rolfe, Teddington. 

1227. THe MutopHone, W. H. Francis, Shorne, by 
Gravesend. 

1228. Bicycies, J. W., A., 

1229. Gas and O1L Enornes, W. Beak, Bristol. 

1230. Knitrinc Macuines, C. W. Harrison and The 
Harrison Patent Knitting Machine Company, Ltd., 
Manchester. 

1231. Ska-Gornc Vessets, E, H. 


Ger- 











and T. Leadbeater, Leeds. 





Craig, Stockton-on- 


Repuctne Visration in Cycies, L. F. Bankr, 
Dublin. 

1233. Dresstnc TaBLes, R. A. Hammersley, 
Trent. 

1234. Gas GENERATOR, J. St. C. 
Cooper, Dublin. 

1235. Jornts for Frames for Cycies, H. E. Crawford, 
W. Hollingworth, L. and E. Stevens, Nottingham. 


Stoke-on- 


Legge and A. 8. 


1236. Stnxs, F. C. Lynde, Manchester. 

1237. Pump for Cycies, D. A. O’Conor, Castlerea, 
Ireland. 

1238. Nar_iess HorsesHors, W. J. McConnell and 


W. A. B. Mackinlay, Glasgow. 

1239. VeLocipEves, H, Brooker, London. 

1240. CrucIBLE Furnaces, J. Ward, Newcastle-on- 
Tyne. 

1241. OrreR Boarps for TRawL FISHING, 

ull. 

1242. Manuracture of Hames, 8. A. Cooper, Birming- 
ham. 

1243. MouLpinc Gap-pLates, T. Mackrell, Halifax. 

1244. CycLe Hane Bars, J. Sinclair, Glasgow. 

1245, AUTOMATICALLY DisPENSING SWEETS, A. Brignall, 
London. 


J. R. Smith, 





1246. DoG Muzzies, W. Rhodes, Birmingham. 

1247. AsH-paNs for Grates, T. Sugden and C. Bailey, 
Keighley. 

1248. Mirre Macuine, H. S. Parry, Llanelly, Car. 





1249. Arr VaLves, E. W. Lancaster, Moseley, Worcs. 
250. Or, VARNISH for Housr Decorators, A. W. Love- 
land, Norwich. 
1251. Makinec Gas from OIL, 
Chandler, London. 
252. Locomotive Eneines, M. 
Tyne. 
1253. PNeumaTic TIRES 
1254. 





8. Chandler, jun., and J. 


Ferguson, Wark-on- 

I. Frankenburg, Salford. 
Brakes for Cycies, A. Eroyaux, Brussels. 

5. PerroteuM Motor, E. Bidaud, Brussels. 

6. SHowER-BATHS, H. Hauser, Brussels. 

257. CoIn-coLLECTING Hoip1nG Devices for BIcycLEs, 

R. B. Jentzsch, London. 

58. Corp Grip CEILING Rose for ELectrRicaL Work, 

F. W. Heaton and H. Smith, Salford. 

1259. PNeumatic Tires, J. I. Kendall and C. Thornton, 
Leeds. 

1260. PE ipa Pire CLEANER, J. and F. W. A. Hodge, 
Londor 

1261. ick, H. L. W. Button, 

1262. FUNNELS and TUNDISHES, G. 
chester. 

1263. WaTER Pipes, A. Pass, Liverpool. 

1264. Fire Doors for Furnaces, J. 
Lanes. 

265. WHEELS, R. W. Smith, London. 

Tires, E. D. H. Ealy, 











London. 
A. Macbeth, Man- 


Taylor, Bacup, 





265. 
1266. Protector for PNEUMATIC, 
London. 


1267. Raitway Brakes, W. Bowman, London. 





1268. Toon for Paper Hancine, D. Miles, London. 

1269. SAFETY APPLIANCES for Snips, G. B. Knight, 
London. 

1270. Locxinc Devices for Cycies, H. C. Fayne, 
a 

1271. NosE F. C. Morris, London. 

1272. CycLe hed H. P. Truemay, Handsworth, 


Staffs. 
1273. LinotyPE MACHINE Matrices, M. H. Whittaker, 
London. 


1274. Rests, S. W. White, London. 

1275. JOINT A. TusuLaR FRAMEWORK, S. Martin, 
Londen. 

1276. Jorsts for TusuLAR FRamMEwoRK, 8S. Martin, 
London. 

1277. AvarMs for Roap Ventcies, T. C. Williams, 
London. 


1278. Drivine Cuarns, J. H. Morgan, ey 

1279. CONVERTIBLE TROUSERS-BREECHES, J. S. Fisher, 
London. 

1280. Lamp, D. I. Gellé, A. A. Tison, L. N. 
J. Aubry, London. 

1281. CARTRIDGES, P. Mauser, London. 

1282. Horsr and CatrLe TuMBRIL, M. A. R. Neaver- 

son, Peterboro’. 

1288. Ort Cans, A. V. Pittar, London. 


Morel, and 





T. Gange, sen., 
London. 

1285. Rerininc Suear, C. D. Abel.—(2. 
many.) 

1286. Moror Cars, G. Iden, London. 

1287. Vices, A. Wachtl, London. 

1288. TEETH-CLEANING Device, C. Dorr and W. Bruch, 
London. 

1289. Liqguip Currents, J. Heaton and E. 
London. 

1290. ELectric Lirtinc Power, H. Wolff and W..Brase, 
London. 


L. Evben, Ger- 


Thomas, 


1291. Rotter Buinp Firrine, R. F. Shillingford, 
London. 

1292. CroquET MaLiet Heaps, A. E. L. Slazenger, 
London. 

1298. WrB - PERFECTING Macuinery, A. H, Ray, 
London, 
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1294. TeLEpHone, F, J. Clendinnen and G. A. P. Wey- 
mouth, London. 


1295, SounDING BoaRp for ZiTHERS, F. Mohr, Man- | 


chester. 

1296. TowkL RouiErs, C. Watts, Manchester. 

1297. Stoves for Heatrine Purposgs, F. C. Bormann, 
London. 

1298. CiGaRETTEs, P. A. Newton.—(E. Shiirmann, Ger- 
many.) 

1299. Unsutronina SuHogs, B. 
Oakes, London. 

1300. VeHicLes, B. Carew, London. 


A. Spaull and A. C. 


1301. ELectRic SIGNALLING Apparatus, F. B. Herzog, 
London. 

1302. NosE-BaG MANUFACTURE, E. and J. E. Thomas, 
London. 

1303, Separators for MaGnetic Ores, G. J. Cream, 
London. 


1304, GLanp Packines, W. T. Henley’s Telegraph 
Works Co., Ltd., and G. Sutton, London. 
1305. SteRKoscopic Errect, Sir D, L. Solomons, Bart., 


London. 

1306. Maxine Borries, L. K. and A, M. Larrison, 
London. 

307, PLacket FasTrener for Dressss, J. N. Weitzel, 
London. 

1308. Gear for Bicycies, W. Oldfield and E. Jones, 
London. 

1309. FIRE-EXTINGUISHING Apparatus, J. C. Hudson, 
London. 

1310. HEAT-TRANSMITTING PRocEss, G. F. Dinsmore, 
London. 

1811. Bieyetks, F. C. Palmer and B. F. Jones, 
London. 

1312. IL-uminatinc Gas MANuracturk, W. R. Green, 
London. 

1313. Driviyc Gear for Bicycies, W. R. Green, 
London. 


1314, Movu.pine Boxrs, H. H. Lake.—+(F, Cohan and G. 
H. B. Brunckhorst, Germany.) 

1315. Latues, J. Redgers, London, 

1316. Disc Pitovecus, G, F. Redfern.—(W. C. Peacock, 
Victoria.) 

1817. VeLocipEpE Tires, F. Sichel and J. Ludwig, 
London. 

1318. MrasuRING Sticks, J. Bonn and F, Rothschild, 
London. 

1319. Propvuction of BvuILpIna Srongs, P. Kleber, 
London. 

1320. Tires, P. B. W. Kershaw and C. E. Convis, 
London. 

1321. SAPETY - PIN 
London. 

1322. Mergop of Treatinc Ecos, C, A, Kronmann, 
London. 


ATTACHMENTS, M. Wangenheim, 


18th January, 1898. 


1323. DiscHarcinG Grain from Wacons, J. Hannan, 
Glasgow. 

1324. Toy, J. U. Barr, jun., W. B., E. J., and W. E. Salt, 
London. 

1325, WIRE-FLOORED STEEL Cart, E. P. Henderson, 
London. 

= House Wiypow Brake, T. King, Barnoldswick, 
orks. 

1327. ArracHING Parcet Lapet, T. O. 
Evesham. 

= Srorace of Bicycies, F. C. Bryant, Plumstead, 
pas 


L. Jones, 


ent. 
1329. Pneumatic Tires for Cycies, G. Kerr, jun., 


Sligo. 
1330. Trimmincs for Dressrs, T. Scheele, Barmen, 
Germany. 

1331. TYPEWRITING Macuine, F. F, Anderson, T. 


Krauss, and V. Seeser, Kansas City, Missouri, United 
States. 

1332. Inpicator, E. J. Moore, Liverpool. 

1333, APPLYING LABELS to Cans, J. H. R. Dinsmore, 
Liverpool. 

1334. BarREL Hoops, C. A. Day.+(C. E. Cottrell, 
United States.) 

1335. LaBeELLers, D. D. Weisell and A. S. Lauferty, 
London. 

1336. PROPELLER SHAFTS, 
London, 

— Bearinas of Cycies, W. H. Huskinsson, Birming- 
nam. 

1338. Barus, T. W. Twyford, Birmingham. 

1339. EXPLOSIVE MANUFACTURE, J. Plumber, Colinton, 
Midlothian. 

1340. CLEANSING Siates, V. W. H. Redfern, Birming- 

ham. 

1341. Pumps, A. E. Seaton and W. H. Willatt, Hull. 

1342. Papen MacuIne WiRE Ciortu, T. E. Rigby, Man- 
chester, 

1343. Propucinc AcrTyLene, W. H. GraLam.—{H. 
Marin, United States.) 

1344, Printers’ Quoins, F. Ullmer and W. Gunson, 
London. 

1345, Bep, J. W. Mackenzie.—{I¥. S, Bellows, United 
States, 

a Wire BepstEaD Bottoms, G, Lane, 
2am. 

1347, Gas Enaines, F. Bamford and J. Pollard, Man- 
chester, 

1348, TRANSMITTING Motion, T, and O, J. Meacock, 
Handsworth, Staffs, 

1349, Hanpxes, F. Bartleet, Birmingham. 

1350. Cuatn Gearina, W. H. Barker and E. J, Green- 
smith, Nottingham. 

—~ CYCLE SaDDLEs and Supports, O. Ward, Birming- 
nam. 

1352, Hooks, M. M. Porter, London. 

1353. ADVERTISING, W. Bland, Leicester. 

1354. Nosepac, F. G. Aldrich, Thornton Heath, 
Surrey. 

1355. TaBLes, J. Ralph and J. A. Jordan, Wolver- 


G. W. de Tunzelmann, 


Birming- 


hampton. 
1356. Winpow Sasa Fastrener, P. Meredith, 
Bristol. 
1357. Hypravutic Presses for MInInc PuRposgs, 


A. J. Tonge, J. Tonge, jun., and E. Eaves, Keighley. 
1358, Curr Protectors, F. J. Upton, London. 
1359. SypHon CuHEcK FLow Taps, W. Clews, Birming- 


am. 

1360. Burroys, W. Robbins and J. D. Hodgson, New- 
eastle-on-Tyne. 

1361. Rippies, J. McOwen, jun., Rochdale. 

1362. Nets, T. White, London. 

1363. INTERNAL ComBUsTION Enoines, E. Butterworth, 
Rochdale. 

1364. Ferrues for Pipe Joints, G. Chisholm, jun., 
Stirling, N.B. 

1365. CycLte Lamps, R. Fazackerley and J. Ives, Man- 
chester. 

1366. SELF-ACTING CANDLE Saver, &c., G. Webb, 
Reading. 

1367. Hop-curep Happocks, W. Moir and J. Wilson, 
Aberdeen. 

1368. MEASURING Persons, T. E. Richards and R. W. C. 
Skoyles, Norwich. 

1369. PREPARING AERATED Waters, A. E. H. Lozé, 
Liverpool. 

1370. Lames, W. G. Heys.—(Jaspisstein and Lemberg, 
Germany.) 

1371. HiGH-PREssSURE METAL Pipr, H. Breuer, Man- 
chester. 

1372. ConTROLLING, &c., VELOCIPEDES, F. 
London. 

1373. Wrnpows, F. Marryat, London. 

1374. CONTROLLING Liquip in Bor.ers, R. E. C. Shann, 
London. 

1375. WIREDRAWING Macutnegs, L. Bouet, London. 

1376. Cuarrs, J. Kluenter, London. 

1377. SiteEveEs, J. Jones, London. 

1378. Cements, P. M. Justice.—(The Lithosite Manufac- 
turing Co., United States.) 

1379. ExvecrricaL InsuLatinc Conpuits, P. M. 

Justice.—(The Lithosite Manufacturing Co., United 
States.) 

1380. RecuLatTion of ELectric MACHINES, F, A. John- 


Ecaubert, 


1882. Link, J. 8. Beckett, London. 

| 1383. BepsrEaD and Marrress Borroma, A. H. Gale, 
Birmingham. 

1384. Piaments, F. 8S. 
London. 

1385. MupevaRps, W. G. Knutsford, J. 8. Rydell, and J. 
W. Maxwell, London. 

1386. Cuttina Twist Topacco, W. Hodgkinson, Man- 
chester. 

1887. Hatter, W. Reynolds, Cork. 

1388. Cans, I. Ickringill, Keighley. 

1389. Forming Mrrat Srructrurss, A. Robertson, 
Glasgow. 

1890. MATTREss 


D. Scott and T. Hawkins, 





Es, J. Edgar, Glasgow. 





1391. ELrcrro- MAGNETIC BrRakkgs, E. Peckham, 
Glasgow. 

1892. SroRING ACETYLENE Gasgs, A. H. Alexander, 

| London. 


1393. C1GAR Hotpgers, F. W. Rose, London. 

1394. Time INpicaTors, E. W. and H. F. Rogers, and L. 
Nichols, London. 

1395. TospuLaR Hypravutic Action, L. R. 
London. 

1896. CLorHeEs Pra, E. Fiichsel, London, 

1397, Games, J. W. Bowley, London. 

1398. Wincues, R. J. Smith, London. 

1399. Tosacco Pipe CLEANER, W. 
London. 

1400. WEB-PRINTING MACHINERY, H. E. Newton.—(R. 
Hoe, United States.) 

1401. CycLe GraRINa, H. Operto, London, 

1402. TrrEs, W. G. Kendall, London. 

1403. BicycLe Rest, J. W. Deans, W. D. Foster, and 
A. F. Stray, London. 
1404. CrocHET Fancy 

London. 
1405. Tunes, H. Howard, London, 
1406. Trin Openers, J. S. Beeman, London. 
1407. Dampinc Lirnocapnic Stones, W. P. Thomp- 
son.—{Courmont Fréves, France.) 
1408. WrencuEs, W. P. Thompson.—(I”. 0. Gottiral, 
United States.) 


Dicksee, 





8. Hubbard, 


Work, M. E. Scrivenor, 


1409. BiotreR or Paper Welcut, E. Smedley, 
Liverpool. 

1410. Scates, J. E. Duncan, Liverpool. 

1411. Distittinc MINERAL Otns, V. T. Ragosin, 
London. 


1412. Enaryes, J. Kamphues, London. 
1413. GENERATING STEAM in Borers, C. D. Abel. 
HJ. King, C. Downes, and M. A. lean, Argentine 


Republic.) 

1414. Pneumatic Tires, E. T. Cheer and E. J. Cope, 
London. 

1415. Preumatic Tires, E. T. Cheer and E. J. Cope, 
London. 

1416. TRLEGRAPHIC TRANSMITTERS, S. Price, W. P. 


Phillips, and R. H. Weiny, London. 

1417. Preparation of Ick Creams, R. 
London. 

1418. BREAD-MAKING MacuIngs, P. F. and A. F. Bryce, 
London. 

1419. Matters, F. L. Marshall, London. 

1420. Pipe and Tuspr Currers, A. G. H. W. Klagges, 
London. 

1421. Brake for Looms, A. A. Reinert and S. Stiick- 
gold, London. 

1422. Cases for CiinicaL THERMOMETERS, J. Kent, 


Danos, 


London. 
1423. APPARATUS for MANUFACTURING TIRES, N. Mayer, 
London. 


1424. FIrRE-aRMs, A. Nygren, London. 

1425. Post Recepractes, D. di B. Savorgnan, London, 
426. Encines, W. Hornsby, D. Roberts, and J. W. 
Young, London. 

1427. ALLoys, L. Bonneville, London. 

1428. CycLe BrusuHes, W. Burke, London. 

1429. VEHICLE WHEELS, J. A. Mays, London. 

1430. Macuine for Sewinc Books, A. Gerlach.—{F. 
Rehwoldt, Germany.) 

1431. Azoxo-aLDEHYDES, A. G. Green and A. Meyen- 
berg, London. 

1482. Sme_tinG Orgs, O. 8. Garretson, London. 

1438. PorTABLE CopyInGc Press, W. von der Nahmer, 
London. 

1434. Tupes for CycLe Frames, G. C. Marks.—(H. Adlev, 
South African Reputlic.) 

1435. DouBLE SUPERPHOSPHATES, G. O. J. Schiiler, 
London. 
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1436. Firms for ANIMATED PHoToGRAPHS, H. Rhein- 
lander, Bagshot. 

1437. Curtain Risers, E. R. Kain and R. E. Sharman, 
London 

1433. ConnecTING-Rops for Encines, E. E. Wigzell, 
London. 

1439. Skatinc Cycie, J. M. Chambers, London. 

1440. Foorsa.y Cask, J. Hudson, Liverpool. 

1441. Arn Pump for Tings, J. Kersting and M. Herz, 
London. 

Heat Excuancinc Apparatus, P. 8. Hyslop, 
Glasgow. 

1443. Sounpinc Macuivyes, J, A. Sanchez, Newcastle- 
on-Tyne. 

1444. CycLe Sappies, J. H. Brown, Newcastle-on- 
Tyne. 

1445. Brick Pressss, J. C. Berry, Nottingham. 

1446. CycLe Tires, W. J. Sturgess, Birmingham, 

1447. Cycie Tires, F, H. Poppleton, Birmingham. 

1448. Naixs, 8S. W. Hayward and F. Abbiss, Birming- 
ham, 

1449. Doc Biscvurts, I. Hartley, Leicester. 

1450. Pouttry Foon, I. Hartley, Leicester. 

1451. Securinc Tram Rais, W. H. McNeight and M. 
Crowley, Dublin. 

1452. Snips’ Boats, J. Robertson, Dundee. 

1453. Butrons for Garments, R. Adshead and G. 
Lichtenstein, Manchester. 

1454. Nosenac, W. G. Heather, Winchester. 

1455. SaucePAN ATTACHMENTS, J. and A, Brown, Man- 
chester. 

1456. Tent Firttnas, W. Davison, Sunderland. 

1457. TrrEs, P. Wheeldon, Manchester. 

1458. HANDKERCHIEF Boxes, E. McCormick, Glasgow. 

1459. Beer Casks, E. A. Olivieri, Birmingham. 

1460. WHEEL MILL, A. Good, Sheffield. 

1461. Neepies, F. Cramp, Coventry. 

1462. Typewriters, E. W. Barber and A. H. Barker, 
Manchester. 

1463. Looms, R. Livingston and A. Adamson, Glasgow. 


1464. Hotper for Execrric Lamps, W. McGeoch, 
Glasgow. 

1465. Movutp for Guass Giopes, J. Buchanan, jun., 
Glasgow. 


1466. Piston-rop Packine, A. Bland, Halifax. 

1467. FicurEpD CLorn, W. Strang, jun., Glasgow. 

1468. InrLatTinG Tires, J. R. Tate and W. H. Hoyle, 
Bolton. 

1469. MountTinG PuotocraPuic Prints, F. T. Parsons, 
London. 

1470. Tires, J. Wood, Liverpool. 

1471. Money Boxes, C. Fliegelskamp, Manchester. 

1472. ConTROLLING FLow of Water, A. Wylie.—(IV. S. 

Syuire, Japan.) 

1473. Feepine Borties, R. W. Stewart, Liverpool. 

1474. VaLves, W. 8S. Newton, Liverpool. 

1475. Botries, W. 8S. Newton, Liverpool. 

1476. PropeLLers, R. Johnson, Bradford. 

1477. ACETYLENE GENERATING Lamp, J. G. A. Kitchen, 

Manchester. 

1478. Pier Jomt, A. E. Grimshaw and J. Tomlinson, 

Manchester. 

1479. CycLe Dress Protectors, F. Grafton-Wignall, 

London. 

1480. STarr-Rop Houper, O. A. Cabespine, London. 

1481. Starr-Rop Hover, O. A. Cabespine, London. 

1482. VenicLe Tires, J. T. Liibben and O. Sehrwald, 

Liverpool. 

1483. Crayons, F., W., J., D., and S. Eastwood, 

London. 

1484. Copper Tuses, T. B. Sharp, Birmingham. 

1485. Corset Busks, E. Enerby, Birmingham. 


1487. Drawinc Or¥ Liguips, J. H. Airey, Sunder- 
land. 
1488. CARDBOARD Boxes, R, D, Gibbs, Birmingham, 


1489, ELectric ApvERTIsER, H, W. Cox and C, T. 
Taylor, Nottingham. 

1490. Tires, W. Waugh and D. Wilson, London. 

1491. Ruspina Down Epces of Boots, A. J. Davis, 
Leicester. 

1492. Foa SiaNaLLinc Apparatus, G. F, Gascoyne, 
London. 

1493. MororR UNDERGROUND ConpucTor, H. L. Butler, 
London, 


1494, FIRE-LicuTER, W. J. Bryant, East Barnet. 





SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette. 


587,883. Dervick ror Examininc JEWELS BY Ront- 
GEN Rays, BE. Thomson, Swampscott, Mass.—Filed 
September 4th, 1896. 

Claim.—(1) The apparatus described for facilitating 
the examination of jewels by Réntgen rays, consist- 
ing of means for producing the rays, a support for the 
jewel opaque to light but transparent to the Réntgen 
rays, a fluorescent screen for converting the Réntgen 

rays into light after the passage through the jewel, a 

mirror for reflecting the rays, and eye-pieces for ex- 

amining the reflected image. (2) In an apparatus for 
examining jewels, the combination of a source of 








Réntgen or X-rays, a support for the jewel, a fluores- 
cent screen beneath the support, a mirror at an angle 
beneath the screen, and adjustable eye-pieces for 
observing the reflected image in the mirror. (3) In an 
apparatus for examining jewels, the combination of a 
source of Réntgen or X-rays, an inclosing box having a 
fluorescent screen in one side thereof, asupport for the 
object to be examined, the support being opaque to 
light but transparent to the X-rays, a plate holder 
between the object and the fluorescent screen, an in- 
clined mirror in the box, and eye-pieces for examining 
the reflected image in the mirror. 


587,954. Suire’s Compass, L. Gathman, Chicago, Ill.— 
Filed March 17th, 1896. 

Claim.—(1) The herein-described improvement in the 
mounting of ships’ compasses, which comprises, in 
combination, a tube movable about a fixed point, a 
compass carried by said tube and means for forming 
the image of the compass at the fixed point. (2) The 
herein-described improvement in mounting ships’ 
compases, comprising in combination a tube having a 











telescope located in the lower portion thereof, a lateral 
offset portion at its upper end forming a chamber, a 
compass mounted in said chamber, a reflector 
extending above the compass and the upper end of the 
tube, and a light adjacent to the compass, substantially 
as described. (3) The herein-described improvement 
in mounting ships’ compasses, comprising, in combina- 
tion, a tube having a lateral offset portion forming a 
chamber, a compass mounted therein, a lamp arranged 
to light the compass, a reflector over the chamber and 
the end of the tube, and a shade between the lamp and 
said reflector. 

588,056, Screw-currine Toor, F. @. Echols, Hart- 

Jord, Conn.—Filed May 8th, 1897. 

Claim.{1) A screw-cutting tool having an odd 
number of wings each equipped with teeth having no 
side relief and interdental spaces located in a single 
spiral and alternating from end to end of the working 
portion of the tool, said interdental spaces being at all 
points of the full depth of the teeth and having flat 
bottom walls in line with the roots of said teeth. (2) 


[588056] 
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A screwing-cutting tap having an odd number of 
wings formed with teeth each of full width from the 
front to the rear edge thereof, and interdental spaces 
located in a single spiral and alternating from end to 
end of the working portion of the tool, said teeth 
having no side relief, and said interdental spaces 
being at all points of the full depth of the teeth and 
having flat bottom walls, substantially as and for the 
purpose specified. 

588,103. Motor VenicrE, C. E. Duryea, Peoria, lilL., 
and J. F. Duryea, Springyieid, Mass,.—Filed Novem- 
ber Tth, 1896. 

Claim.—(1) In a motor vehicle, a seat provided with 

a back wall, a water tank fixed in proximity to said 

back wall, thereby providing a clear air space between 

said wall and tank, pipes, as 7 and 8, connecting said 
tank with the water jackets of a motor for said vehicle, 
and a vapour escape pipe, as 5, one extremity of 
which communicates with the upper part of said tank 
chamber, and having its opposite end extending 
downwardly through the bottom of said tank, substan- 
tially as described. (2) In a motor vehicle, a motor, 
a muffling device connected to the exhaust port of 


——=:! 
from said chamber to said drip cup and from «. 

to the inlet of said coulis po ey nes am kee 
nections between the bottom of said teak — 
cylinder of said motor, substantially as describ * 
Ina motor vehicle, in combination, a motor bp 
device connected to the exhaust port of sai 
water tank for supplying water to said » 
suitable pipe connections between said mutiliny devi 
and said tank for conveying vapour from a hist be 
said tank to said muffler, substantially as deserineas 
(4) In a motor vehicle, in combination, a mufiiin, 
device consisting of several cylinders of varying div 
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meters having closed ends, said several cylinders being 
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contained one within another, several hollow cones 
having cone-shaped perforations therethrough secured 
to the interior of the innermost of said cylinders ang 
in axial alignment therewith, and a series of cone. 
shaped perforations through the sides of said cylinders 
alternately disposed as regards the ends thereof 
whereby the yases passing through said muting 
device are caused to follow a zigzag course, substanti. 
tially as described. 

588,267. Execrric Furnace, G. de Chalinot, Leaky 

ville, N.C.—Filed December 24th, 1895. 

Claim.—(1) The combination of an electric furnace 
having an overflow opening, a cylinder L arranged 
beneath said opening to receive the overflowing materia) 
asand hopper M having a delivery roller, and means for 
revolving said cylinder and roller, whereby to sprinkle 
sand upon the cylinder, (2) An electric furnace coy. 
structed with an overflow opening, combined with q 
revolving cylinder beneath said opening, and « sand 
ns al M above the cylinder constructed with two 
discharge spouts arranged to discharge streams of 
sand on to the cylinder on opposite sides of the stream 
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of material flowing from the furnace, (3) An electric 
furnace constructed with a hollow hearth or chamber 
closed on all sides, having a carbon bottom, said 
chamber formed with an opening through its roof, 
and with an overflow opening at a level considerably 
above said carbon bottom, a carbon pencil adjustable 
vertically through said opening in the roof, a slide 
movable to more or less close said overflow opening, & 
flue leading from said chamber, and a chimney or 
suction device, for drawing the fumes from the fur- 
nace chamber through said flue. 


588,586, Conpenser, C. 0. Lindvoth, Philadelphia, 
Pa.—Filed August 21st, 1896. 
Claim.—{1) The method of condensing steam and 
other vapours which consists in exhausting or rarefy- 
ing the airin the condenser by the constant sucking 
action of an air pump, causing condensing water and 
steam to pass through the condenser in counter. 
currents alternating with parallel currents and 
temporarily decreasing the sucking or exhausting 
action of the air pump when the condenser 
works by parallel currents, in order to lower the 
vacuum in the condenser, and cause it to resume con- 











densing action by counter-currents, all substantially 
as specified. (2)2In combination with a counter- 
current condenser an air pump and an air-exhaust 
pipe connecting the condenser body and pump, 4 
throttle valve in the steam pipe of the air pump, 4 
device arranged as described to be moved when the 
condenser works by parallel currents, and means for 
transmitting motion from said device to the throttle 
valve, all as specified, and so as to break the action of 





said motor, a trapped drip cup, a water tank having a 








son, London. 
1381. Seats, R. J. Codling and W, H, Gaunt, 


London, 





1486. Horse CoLiars, J. McDougall, Birmingham, 





chamber in the upper part thereof, a pipe connection 


the condenser whenever it changes from counter to 
parallel-current condensation, 
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——— | 
JAPAN.—INDUSTRIAL AND) 

SCIENTIFIC. | 
No. XV.—THE PATENTING OF INVENTIONS, 


[From our Special Commissioner. | 


Tokyo, 19th November. 
Ix some of your recent ‘“* Notes from Japan” your per- | 
t correspondent here referred to a forthcoming | 
pamphlet on the subject of “Japanese Patent Law,” by 
Mr. W. Silver Hall, of Tokyo. Since that time I have 
peen able to arrange with Mr. Hall to use his pamphlet 
ry columns before it is published elsewhere. 
> from 


manen 


jn you 

A set of articles on ** Modern Japan,’ 
dustrial point of view, would hardly be complete without | 
, matters relating to patents. Mr. Hall, who has 
a careful study of the subject for some years past, 


an in- 


one 0} 
made 
isin a better position than any other engineer here to 
speak with authority on this matter, and I am glad to be 
able to shift the responsibility of dealing with so com- 
plicated a question on to the shoulders of one who is 
more competent to bear it. The two translations from 
the Japanese of the actual Code are, no doubt, carefully 
and well done, but owing to the strange arrangement of 
the clauses and other circumstances, the casual reader 
may be excused if he cannot make head or tail of the 
ceneral meaning. Then, again, it would appear that things 
are by no means always what they seem, that is to say, 
that some of the printed clauses do not hold good. Mr. 
Hall, who has an insight into the workings of the | 
Japanese Patent-oftice, has set himself the task of ex- 

plaining matters; and, as I have seen nothing in the | 
columns of your contemporaries likely to afford any light 
to British manufacturers who wish to protect their in- 
yentions here, I attach a great deal of importance to Mr. 
Hall's work of elucidation. 

I believe I am right in stating that every foreign 
patent applied for up till now has been declined on the 
grounds of previous publication—of course, excluding 
those still under consideration. The law, as it stands, 
would seem to allow a latitude of seven months’ previous 
working in other countries, and an important point to 
foreign inventors lies in the fact that this is not clearly 
defined up to the present. However, in view of the 
steady increase in Japanese manufacturing capacity, it is 
well for English readers to judge for themselves as to the 
prospects of protecting their inventions in Japan. The 
pamphlet is called a ‘* Review of the Japanese Patent 
Law,” and runs as follows: } 


PREFACE, 

According to Article XVII. of the Treaty of Commerce 
and Navigation, dated 4th April, 1896, between Germany 
and Japan, in regard to the protection of patents, trade 
marks, &e. : | 

‘Nationals of each of the High Contracting Parties 
‘shall enjoy in the territories of the other the same pro- 
* tection as natives in regard to patents, samples (includ- 
‘ing patterns), designs, trade and manufacture marks, 
‘forms and names, upon fulfilment of the formalities 
‘ prescribed by law.” 

Under the ‘* Most Favoured Nation "’ Article the same 
privilege is extended to other nationalities, and, as regards 
Great Britain and Japan, came into simultaneous opera- 
tion in both countries from 4th January, 1897. 


As the Japanese regulations for patents, trade marks, 
and designs (of which two English translations, one pre- 
pared at the Japanese Patent Bureau, the other at the 
British Legation, Tokyo, have been published), although | 
adapted in many respects from those of other nations, | 
were originally framed for the exclusive use of natives | 
of Japan, and with no intention of admitting foreigners 
to any participation therein; and as no subsequent 
attempt has yet been made to modify them for that pur- 
pose, beyond the addition of clauses requiring (a) the | 
appointment of a resident agent; (b) a certificate of | 
nationality on the part of an applicant; and (c) a 
Japanese translation of all documents presented, it is not | 
surprising that from a foreign point of view they are 
somewhat unsatisfactory, and present various technical 
difficulties. 

The Regulations themselves, as translated, occupy 71 | 
octavo pages, and comprise some 270 Articles, besides 
tables, schedules, forms to be used on different occasions, 
and the like, and the style in which they are compiled is, 
perhaps inevitably, involved and confusing. An intend- 
ing applicant, whose object is firstly to protect his inven- | 
tion from piracy and imitation, and secondly to place it 
on the Japanese market as speedily as may be, has | 
probably neither the time nor the special training neces- 
sary to master the intricacies of the subject ; and one of 
his first difficulties is to ascertain what steps he must 
necessarily take himself before forwarding his application 
to Japan, and what he must leave to be dealt with by his 
agent on the spot. It may here be remarked that as at 
present no certificate or licence is required to enable any 
person, however incompetent, to practise or advertise as 
a patent agent, he should not be selected at random, 
Without some guarantee as to his status and qualifications, | 
especially as his assistance or advice may be required at 
a later stage, when arrangements have to be made for the 
manufacture in Japan of a patented article. 

My object in these notes is to point out, and as far as 
Possible to remove, the difficulties above mentioned, so 
that a foreign applicant may be able to forward his appli- 
cation to his agent resident in Japan (who must, of course, | 
be responsible for the due observance of all the prescribed | 
formalities), in such a form that it will not have to be 
referred back again for amendment in any vital details 
before it can be formally presented at the Patent 
Bureau. ) 


_ Although for convenience of reference I have divided 





* Copyright. 


| ments or communications addressed to the Patent Bureau, 


| panied by a Japanese translation. 


use, which must be referred to in all subsequent commu- | 


| under its own permanent number. 


my remarks into numbered paragraphs (with explanatory | 
notes where necessary), these divisions and numbers do | 
not in any way correspond, even in scope or sequence, | 
with the numbered Articles of the Patent Regulations as 
published, nor have I encumbered them with even an | 
abstract of those numerous details which must be dealt 


| with on the spot by the resident agent, and which are of | 


no particular interest to the foreign applicant. 
As regards points not definitely mentioned, such as 
priority of invention, infringement, amendment, dis- | 


| claimer, appeal, and the like, it may be assumed that the 


Japanese regulations approximate to those of other 
nations. Registration is not granted until after examina- 
tion and approval by the officials of the Patent Bureau, 
which sometimes, especially during the summer months, 
occupy a considerable time. 

Fresh regulations will probably be issued at an early | 
date defining more clearly certain points which are now | 
merely matters of practice, and possibly offering greater | 
facilities to foreign inventors who wish to protect and 
exploit their inventions in Japan. 

The cost of a Japanese patent may be calculated 
approximately from the schedule of official fees, to which 
must be added the cost of copies of original documents 
(if not forwarded in duplicate), say from 10 to 20 sen per | 
page; of translations and drawings, say from 1 yen 
upwards per page or per sheet, and the agent’s fee, which 
will depend very much on the form in which original 
application is submitted to him, and the extent to which 
it has to be modified or re-written to suit the very precise | 
requirements of the Japanese regulations. | 

(At the present rate of exchange, the Japanese yen | 
of 100 sen is approximately equivalent to two shillings | 
sterling, or fifty cents U.S. currency.) 

W. Stver Hare. | 

Tsukiji, Tokyo, | 


Japan, November, 1897. 


GENERAL CONDITIONS. | 

1. If any person residing abroad desires to apply for a | 

patent for any invention, or for the registration of a trade | 
mark or design, or to prefer a claim in connection with 
the same, he must appoint a person residing in Japan as 
his agent, and must furnish him with a power of attorney. | 


It is not necessary that the agent should be a Japan- | 
ese subject, as a foreigner resident in Japan, 
and duly registered at the Consulate of his own 
nationality, is equally competent. | 

2. A foreigner making an application or a claim in con- | 
nection with patents, trade marks, or designs, must append 
a certificate of nationality. 

This may be obtained directly from a Japanese Consul 
or Vice-Consul, or from a notary public, but in | 
the latter case the notarial certificate must be 
legalised by a Japanese Consul or Vice-Consul. 
Convenient forms for power of attorney, and 
for certificate of nationality, will be found in 
the appendix. 

| 


| 


3. Applications, specifications, claims, powers of 
attorney, certificates of nationality, or any other docu- 


must either be written in Japanese, or must be accom- 


It will be the duty of the agent resident in Japan to 
prepare these translations in the prescribed 
form from the original documents forwarded 
to him by the inventor. All such documents, 
together with the accompanying drawings, if 
any, should always be forwarded in duplicate, 
so that one copy may be retained by the agent 
for reference, and the other lodged at the 
Patent Bureau, together with the prescribed 
translation. This is essential, as in the event 
of any ambiguity in the translation—and the 
Japanese language is not at present rich or 
precise in technical terms—reference can be 
made by the examiners to the original docu- 
ments or drawings. 


4, Each application presented at the Patent Bureau 
will be entered under a consecutive number for temporary 


nications until the patent has been granted and registered 





PATENTS. 

5. Any application for a Japanese patent must be 
made either on or before the date of any similar applica- 
tion in another country, or of any previous publication 
or public use of the invention. 

This is at present a matter of practice, and not of 
rule, but it is the only safe course to adopt. 
The only actual rule bearing on the subject 
runs :— 


“Articles which have been in public use 
before the application for a patent are not 
patentable. This does not exclude articles 
which have been on public trial for a term of 
not more than two years.” 


| 
It appears to have been the intention of the framers | 
of the Regulations to follow the United States | 
practice, and to permit application at any time | 
within two years from the date when the | 
invention was first introduced and brought | 
into use, but this permission, even if it was | 
ever actually in force, has been in abeyance | 
for some time, and the most recent practice 
seems to be based on the assumption that a 
mere application for a patent in any country 
whatever is not only an acknowledgment that | 
the period of trial has been concluded, and | 


that the invention is complete, but that it 
constitutes technical publication, even if the 
specifications—provisional or complete—have 
not in any way become accessible to the public. 
A definite and intelligible rule on this point is 
very badly wanted. 


6. Articles of food, drink, or fashion, and medicines, 
or methods of compounding them, are not patentable. 


7. When it is considered that the general use of an 
invention is desirable for the public interest, or that it is 
necessary for military purposes, or that it should be kept 
secret, the Minister of State for Agriculture and Com- 
merce may grant a conditional patent, or may refuse to 


| grant a patent, or may fix conditions to, or cancel, a 


patent already granted. 

In such cases the Minister of State for Agriculture and 
Commerce must give the inventor, or owner of the 
patent, such compensation as he thinks adequate to the 
case. 

8. Patentees shall affix to their articles such marks as 
may be determined by the Minister of State for Agricul- 
ture and Commerce. 

9. Patent shall be forfeited in the following cases :— 

(a) When the patentee, without sufficient reason, has 
not worked and exploited his invention within 
three years from the date of the patent. 

(b) When the patentee, without sufficient reason, dis- 
continues working and exploiting the invention 
for three years. 

(c) When the patentee imports and sells an article 
for which he has obtained a patent, or, know- 
ing that some other person is importing and 
selling an article which infringes his rights, 
countenances the fact. 

It is consequently necessary for the patentee, either 
directly or through his agent, to make arrangements 
for the actual manufacture and sale in Japan of the 
patented article before the expiration of the pre- 
scribed term. 

10. The term of a patent may be five, ten, or fifteen 
years, but when once granted cannot be altered. 

11. The following fees, all of which must be paid in 
registration stamps affixed as directed, are payable :— 

5°00 ven. 
20°00 yen. 
30°00 yen. 
40-00 ven. 


(a) On application for a patent... ... 
(b) On grant of a patent for 5 years 
(c) On grant of a patent for 10 years 
(d) On grant of a patent for 15 years 

There are other fees, and of course further regu- 
lations, relating to transfer, registration of sale, 
amendment, revision, appeal, application for trial in 
case a patent is refused, patents which are improve- 
ments on existing patents, &c., which need not be 
here stated. 


12. All documents filed at the Patent Bureau shall be 
made out separately for each subject, must bear the date 
of filing, and the name, status, occupation, and residence 
of the applicant—in the case of specifications and draw- 
ings the name only of the applicant—and must be sealed. 
All documents must be clearly written, and the text must 
not be corrected. When insertions, omissions, or correc- 
tions are required, they must be noted in the margin and 
stamped with the seal of the applicant. 

In the case of original documents in a foreign lan- 
guage, the seal which is universally used by 
Japanese may be omitted, and the signature 
or initials of the inventor will be sufficient. 
As regards the translations, the agent will, of 
course, take care that the prescribed formali- 
ties are complied with. 


13. When an applicant wishes to obtain a patent on 
joint account with, or in the name of another, he must 
state this in his application, and if it is a question of an 
improvement on an existing patent, he must annex a 
written statement of consent from the former patentee, 
or his reason for not doing so when he cannot obtain it. 


14. When an applicant cannot file the specification or 
drawings at the time of application, he may first file the 
application, and subsequently file the specification and 
drawings within thirty days from the date of filing the 
application. 

When specifications and drawings are filed later than 
the application, they must be accompanied by a letter 
explaining that they relate to the application concerning 
a certain invention made on such and such a date. 

15. Application for a patent must be made by the 
inventor himself, according to one or other of the follow- 
ing forms :— 

(When application is made for a patent.) 

PETITION FOR GRANT OF A PATENT. 
TITLE OF INVENTION IN FULL. 

The above, which is the art—or machine manufacture 

or composition—described in the annexed specification, 


| is an invention completed by me (or us)............ (here fill 


in date of completion). I (or we) firmly believe that it 
does not in any way conflict with the provisions of the 
Patent Regulations. I (or we) therefore request that a 


patent for ........... . years may be granted to me (or us). 
Inventor’s name and seal................00 idtidaddducacuses ae 
Domicile and present place of residence.............+0++ ‘ 
Status........0. pdwedecdudaudadiasddaddenadudaes dee dkaejasdaseneusteaus , 
Occupation......... waccensaad Nadunda dvaewibadsaurartiaededasaid wade ‘ 
PPM cass gsaceccadccascaaneaes a dna ved tacit etade ese uaa aed oads 


To (here state name and rank of nobility, if any) 
Minister of State for Agriculture and Com- 


merce. 
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(When application is made for a patent for the im- 
provement of an invention already patented by another 
person.) 

APPLICATION FOR GRANT OF PATENT. 

An improvement on ............ (here state title of 
original invention.) 

The above is, as set forth in the annexed specifications, 
an improvement which I (or we) have made upon 
(here state title of original invention) patented under 
Letters Patent No............. (here give reference in full) 
granted to ............ (here give name, dc., in full) which 


I (or we) completed on the ............ (here fill in date of 


completion) I (or we) firmly believe that it does not in any 
way conflict with the provisions of the Patent Regulations, 
and I (or we) therefore pray that a patent for ............ 
years may be granted to me (or us). I (or we) herewith 
enclose the written consent of the patentee of the former 
invention—or, statement of reasons why I (or we) cannot 
obtain the consent of the patentee of the former 
invention. 
Inventor’s name and seal, &e. (as above.) 

Similar forms are prescribed for use by the heirs of a 
deceased inventor, for the assignment of in- 
ventions, and for other requirements. For 
the Japanese translation, to which the regis- 
tration stamps have to be affixed, the size, 
style, and quality of the paper are rigidly pre- 
scribed, as also for the translation of the 
specification given in the following form: 

16. Specifications shall be made out under the follow- 
ing heads in the order in which they appear :— 

(a) Title of invention.—Every invention shall have 
in accordance with its nature and object a 
name sufficiently describing its character. 


(b) Abstract of the nature and purpose of the inven- | 


tion.—The structure, functions, and effect of 
the invention shall be briefly described. 


(c) Short explanation of drawings, if any.—The | 


positions and points of view in the drawings, 
and those parts which are specially referred to 
in the specification, must be clearly described 
and indicated by figures or letters. 

(ad) Detailed explanation of the invention. — The 
invention must be fully explained with all 
details necessary for its working (with refer- 
ences to the drawings, if any).so that any 
person of ordinary ability will not experience 
any difficulty in working the invention; and 
the meaning of the words in the extent of claim 
must be clearly defined. 

(e) Improvement (in the case of an improvement on 
previous invention). The difference between 
the original invention and the improvement— 
the essential points in the combination of the 
two—and the results obtainable by their joint 
operation, must be clearly pointed out. 

(f) Extent of claims for a patent.—Those particulars 
alone which are indispensable for constituting 
the invention are to be pointed out. 


It is important that the above form, and the sequence 


of the different heads, should be adhered to as 
closely as possible, otherwise the specification 
must be recast before being translated. 

17. Drawings must show distinctly the parts necessary 
to make an invention clear. 
invention, the relation between it and the original inven- 
tion must be distinctly shown. They must be made on 
sized white Mino paper, or Usuyo, within a space of 7:2 


sun (8zin.) by 4°6 sun (5hin.), with margins of 1 sun} 


(1}in.) at the top, 0°8 sun (lin.) at the bottom, 0°3 sun 
(jin.) on the left, and 1°5 sun (13in.) on the right, and 
must be clearly drawn with black Indian ink, so as to be 
suitable for lithographic printing. 

In cases where drawings for the design are large, and, 
if reduced, would not show the design correctly, or in 
sufficient detail, it is permissible to exceed these dimen- 
sions. 

In making drawings, there is no objection to using sides 
as top and bottom; but the same sheet must not be used 
both ways. In this case the margin of 1'5 swn should 
be considered as the top. 

The Japanese shaku is very slightly shorter than the 
English foot, so that 1 sun, or 45 shaku, is 
almost exactly equal to ltin.; and the bu, or 
75 sun, to Zin. It is very desirable that the 
original drawings shall be made in accordance 
with the above dimensions, so as to save 
re-drawing. Skilled Japanese draughtsmen 
are very scarce; but as Usuyo paper is very 
transparent, the original drawings can be 
traced directly on to it, only the numbering or 
lettering being changed, if necessary. Each 
sheet should be signed by the inventor, or his 
agent, at the right-hand top corner, whichever 
way the design is drawn; but no title should 
be added. Shading, especially in depressed 
parts, should be used as little as possible. 

_ 18. When a patent has been granted, two copies of 
both specification and drawings must be filed within 
sixty days. 

19. If models or specimens are filed together with the 
application, only those parts which are necessary to the 
invention need be supplied, and should be strongly made 
in metal or wood, unless the invention depends on the 
nature of the material used, when this rule may be 
modified, subject to permission to be obtained from the 
Director of the Patent Bureau, who has the power to call 
for the production of such models, should he consider 
them necessary or desirable. Models should not exceed 
1 shaku in length, breadth, or height. In the case of 
models of a perishable or damageable nature, special 
precautions should be taken to protect them from injury. 


In the case of an improved | 
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such models for the elucidation of his invention, 
he should either have them prepared under 
| his own inspection, and forwarded to his agent, 
or should supply full-size drawings—distinct 
from those attached to the specification— 
showing exactly how he wishes them prepared. 
In many cases—such, for example, as the 
shuttle of a sewing machine or the lock of 
a rifle—the actual article, partly cut away 
where necessary to show the interior con- 





{ . == 
If a foreign applicant considers it desirable to deposit | a glance at the accompanying diagram will show cleay}y 


—— 


which nations hold a preponderating naval influence Upon 
this theatre of possible war. 

The great gun at the top represents the 228 heayy eung 
of Great Britain and Japan, whilst that one below it ri 
the equivalent of the 165 primary and secondary weapon, 
of Russia and France. The _ illustration, however. 
strongly favours the latter group, as the Japanese oun, 
are far superior to those of France. Independently of 
this, amongst the 344 smaller quick-firers of our vessels 


| are included a vast number of 12-pounders, a powerful 


| Russia or 


struction, would form the best possible | 
model. 
(To be continued.) 
SQUADRONS NOW IN CHINESE WATERS. 


We dealt in our columns last week with the relative 


features of the British and Japanese squadrons now assem- | 


| bled, or about to assemble, in Chinese waters, as compared 
| with the combined naval forces of Russia and France in 


Great Britain and Japan 


piece of ordnance which is not represented either jy 
France. With this advantage taken into coy, 
sideration, we have nearly double the weight of smalle 
guns that are carried in the other ships. 

The preponderance of steam power is very great, too 
on the side in which we are chiefly interested, notwith, 
standing the vast indicated horse-power of the Rurik and 
Rossia. This preponderance is largely due to the capacity 
of our cruiser Powerful, and to the presence of our foyy 


| “* destroyers,” whose influence would probably, in the 


' event of war, be very marked. 


Germany's interest jn 
the diagram is rather over. 





represented as regards gun 











power. This is owing to 
the fact that many of the 
112 so-called heavy guns 

















carried by her squadron 











| Displacement Tons LWP |G B 133224 are in reality very mode. 
| 67480 an) J. 84600 rate-sized quick-firers, and 
| 431 rae searcely larger than our 
| -ae TE 217824 12-pounders. Her smaller 
79 quick-firing element js 
nowhere. It only com. 
Russia and France prises 29 weapons. The 
Se United States has only one 
; ERLE really important vessel, 

r Ds a. 4 
ZZ » the cruiser Columbia ; so 
CLL her naval force, except in 
59300 R. 74744 the possible condition of 
| ae A combination, need not be 
ee 19694 |F. 32588 taken into consideration, 
72/94 107332 We are aware that 
= rumours are in existence 
which point to a probabk 
reinforcement of some of 
Germany these groups at an early 
: - te date ; but such reinforce. 
———— GE: L ments cannot be carried 
Z \ out very rapidly, and if 
other Powers are this way 
inclined we shall probably 

Do _ 38201 Re. SRO follow suit. 


United States 
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United States 





the same locality. To-day we give a comprehensive 
diagram, illustrating, by means of figures of guns, shaded 
profiles and shaded circles, the comparative heavy gun 
power, displacement, and indicated horse-power of the two 
groups of squadrons which have just been named, as 
well as those of the German and United States warships 
on the station. 














We gather, therefore, 
that there is little to fear 
as regards interference 
with British interests, in 
the event of complications 
supervening, and that th 

™> naval forces of Japan and 
Great Britain are in a posi- 
tion to dictate any polics 
which may seem to be 
advisable, where the in- 
terests of an empire or 
those of the island empire 
of the East are affected. 
Indeed, our position in 
the China seas is as un- 
assailable as that of Japan. 
In Hong Kong we hold 
the finest mercantile and 
naval seaport upon the 
Chinese coast. There is 
no second to it. Port 
Arthur, Wei Hai Wei, and 
Kiau Chow, in order to 
become first-rate naval 
ports, must have many 
millions spent on them in 
dredging and opening out. 
At Port Arthurronly ships 
of very limited draught 
can obtain an entrance, 
There is one graving dock 
and one wet basin. It 
will be remembered that 
Chinese war vessels had 
to be restricted to 20ft. 
draught in order to meet 
this difficulty. If, there- 
fore, Russia is to use Port 
Arthur as a permanent 
naval station, she must 
build a new fleet of 
shallow draught, or spend 


(C.B. 192 
< 
| J. 


(R. 167 
\F. 38 
"205 
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enormous sums in deep- 
ening the harbour and its 
approaches. It is the same 
at Wei Hai Wei. Tailien- 
wan has deeper water 
within and at the ap- 
proach to the bay, we 
understand, so that Russia 
would soon be in a posl- 
tion of great difficulty if 
she determined on holding 
Probably, however, she has 
no intention of doing anything of the sort. Port Arthur, 
with a few ships of shallow draught and medium <is- 
placement, masked by Tailienwan, with a powerful British 
sea-going squadron, would be only a white elephant to 
the Russian Government or to any other Power. Already 


ee aa 


— 


Port Arthur permanently. 


Mere lists of numbers do not convey any | we learn that the Barfleur is to pass through the Canal 
idea of comparative size, steaming, and hitting power, but | on Sunday, for China. 
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THE CONSTRUCTION OF MODERN WIRE- 
WOUND ORDNANCE. 
No. III. 


We are glad to be able to put before our readers this 
wee : a 
wire guns, Mark VIIL., as they are known officially. A new 
oun of increased power is, we understand, under discus- 
sion. It probably will not greatly vary from that shown in 
Fig. 8, except in increased length and strength in certain 
parts. The enormous length of the chase hoop to which 
we called attention in a previous part can now be appre- 
ciated. It will be noticed, too, that the wired portion 
extends right up to the muzzle, and perhaps it may be as 





not have to be contracted so tightly on to the gun as | condensed water. Fig. 12 shows general arrangement of 


when the solid method of construction is followed, and 
it is therefore less likely to fracture when struck. More- | 


over, supposing it was actually pierced by a small shot | 
| and the wire cut, the strength of the gun would not be | 
‘ , pisaet | appreciably lessened by so small a hole. 

k a longitudinal section of the latest existing 12in. | N 
| some additional examples of hydraulic presses are given 
| on pages 100 and 101, also two illustrations of pumps for | 


Returning for a moment to the subject of forgings, 


supplying pressure to the presses. These are very re- | 
presentative types. Those shown by Figs. 10, 11, and 12, | 
were made by Messrs. Fielding and Platt. 


feature of presses constructed by this firm is the very 
simple and effective system of valves, the invention of | o 
Mr. John Fielding, whereby power is economised to the 


The special | 


a, 3000-ton press and three cylinder direct pumping engines 
of the type now made with piston valves. The press 
lifting cylinders are in this case overhead, on each side of 
the main cylinder, and they are supplied from a steam- 
loaded accumulator charged by a pair of duplex pumps ; 
the latter are stopped and started automatically by the 
action of the accumulator piston. 

Presses worked by direct pumping are proportioned for 
a maximum pressure of three tons per square inch, steel 
cylinders lined with gun-metal and packed by cup leathers 
being used. For working the lifting cylinders a pressure 
of 1500 is employed. All packings where possible are 
f hemp, which Messrs. Fielding and Platt find by experi- 


‘ence to be preferable, on account of the ease of removal. 


















































well roughly to indicate some of the reasons which 
caused the War-oflice to adopt this pattern. To the diffi- 
culties of securing steel of equal quality throughout such 
alarge forging as that required for the chase hoop, and 
the subsequent difficulties of manufacture, we have 
already alluded. Cogent reasons for deciding to entertain 
the risk and the increased cost were therefore necessary. 
The main argument in favour of wiring to the muzzle is 
that nearly all guns which have failed have done so 
in front of the trunnions or rings, probably because 
it is in this region that premature explosion of shells 
occur. The first of such explosions may not destroy 
the gun, but it will burst under subsequent accidents. 
By wire winding both the chances of explosion and 
the damage resulting from explosion are lessened. 


Another reason is founded on certain experiments made 
at Woolwich some years ago to ascertain the effect of 
It will probably 


firing at the chase hoops of a 10in. gun. 









__ Length of laner Tube 430°6 


Total Length 4455 


Fig. @—!2in. MARK VIil. WIRE GUN 


fullest possible extent, whilst the working is much sim- 
plitied. This system is applicable equally to presses 
worked by direct pumping, accumulator, or steam in- 
tensifier. The arrangement is such that pressure-water 
cannot be admitted to the press cylinder except for the 


actual pressing operation, even by the carelessness or | 
There is, therefore, no | 


want of skill of the attendant. 
necessity for limiting the length of stroke, so that ample 


clearance may be given to allow of free manipulation of | 


the forging. The effort required on the part of the 


attendant is very slight, as only one small valve has to | 
be hand-worked, all other valves belonging to the press | 
and pumping engines or accumulator are automatic in | 


their action. We regret that, pending the completion of 


some foreign patents, it is impossible to publish details of | 


this system of valves, but we hope at an early date to be 
able to do so. 
Referring to the illustrations, Fig. 10 shows a view of a 
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They regularly use this kind of packing up to presstres 
of two tons per square inch, with excellent results. 

Steel is, of course, mainly used in the construction of 
these presses, cast iron being only used where its com 
pressive strength makes it suitable, as in anvil blocks, 
distance pieces, kc. In addition to these heavier presses, 
Messrs. Fielding and Platt make quick-speed presses of 
smaller powers for general smiths’ use, stamping, «c., 
which hardly, however, belong to that part of the 
subject of hydraulic forging to which the present article 
refers. 

Fig. 9 shows a pair of horizontal direct-acting steam 
pumping engines, made by the Southgate Engineering 
Company, Limited, which have been specially designed and 
constructed for a foreign Government for working a 3000- 
ton hydraulic forging press for ordnance work. These 
|are what are called the main pumping engines, and 
| pump direct into the hydraulic cylinder of the forging 
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Fig. 9--3000-TON HYDRAULIC FORGING PRESS ENGINES, SOUTHGATE ENGINEERING COMPANY, LIMITED 


astonish some readers to know that the bullet from a 
lin. Nordenfeldt caused the steel to crack in various 
directions almost like glass. 
able weakness is ascribable to a variety of causes. The 
thinness of the metal and the probable increased severity 


of the initial stresses, as well as the after effects produced | 
| quick strokes are required pressure may be left constantly 


by frequent firing, tend to harden it. In moderate-sized 
and small guns, for obvious reasons, it is unnecessary to 
take precautions against such an occurrence. Inthe first 
place, the target presented is very small, and the radius 
of curvature is very sharp, so that a shot is seldom likely 
to strike dead true. 
diameter is 2l4in., an appreciably large target for 
small quick-fire guns, and it is therefore necessary to take 
all possible precautions to reduce their suffering on being 
struck. Now the chase hoop in a wire gun has very little 
todo with the transverse stresses. These are nearly all taken 
up by the wire, and, consequently, the chase hoop does 





In the 12in. guns the smallest | 


The reason of this remark- | 


direct pump-driven press of 600 tons power, the engines 
for which are shown in Fig. 11. The lifting movement of 
the press is given by a pair of direct-acting rams, one of 
which only appears in the cut, operated by a steam- 
loaded hydraulic ram. Pressure can be taken off these 
rams to lower the press down to its work, or when short 


upon them. The pumping engines are of the three- 
crank type, driving three single-acting pumps, the rams 
being directly connected to the crossheads. Double 
piston-rods connect the latter to the pistons. In more 
recent installations piston valves are used, placed at a 
lower level than the cylinders, which are thus kept per- 
fectly drained, as seen in Fig. 12. 

The engines are very massively proportioned, and are 
automatically controlled by the action of the press valves. 


When the press is at rest the engines are kept slowly | 


moving, so as to keep the cylinders warm and free from 


press. In addition to these there are the supplementary 
pumping engines, which pump through an accumulator at 
a pressure of 15001b. per square inch, and are used for 
|lifting the ram of the forging press. The main 
| pumping engines work at a hydraulic pressure of 3} tons 
| per square inch. There are two steam cylinders, 32in. 
| diameter and 36in. stroke, driving four pumps of 4in. 
| diameter, connected direct to the piston-rods of the steam 
/engines. The bed plates of the steam engines are bolted 
'to the end of the bed plates of the hydraulic pumps. 
The casing or chambers are of forged mild steel, 
made by Messrs. Firth and Sons, Sheffield, and 
|the cylinders and valve boxes are drilled and finished 
|from the solid steel forgings. The pipes connect- 
| ing direct to the hydraulic forging press are not shown, 
but the position where they join can be seen on the 
side of the valve boxes. These are connected directly to 
‘the ram of the forging press. They are controlled by a 
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hydraulic valve, which is worked inside the forging shop. | 
The steam cylinders are worked at a pressure of 150 1b. | by a powerful hydraulic crane. 


The following list of the average weights of the 


upon the drawing of the 12in. gun are of interest :— 


Inner A tube or liner 7°9 tons, 


A tube AsO 4, 
Jacket = mS 4 
C hoop or connecting ring... renee a6 .. 
B tube, muzzle jacket, or chase hoop 138 
Breech fittings complete ... 2. 2. 2... I ,, 
The total weight of forgings, all forged hollow 554 ,, 
The total weight of wire ... ; ae = 
Totai of rough material in gun... cin, “OFS 

The finished weight of gunis ... ... ... . 46 


Difference between weight of material rough, 
ORE SE css as aes ee ee gy 

As no appreciable amount is removed from the wire, 
this figure means that 21} tons, or nearly half its weight 
of material—46} per cent.—has to be removed from the 
forgings, and is lost in the construction of a 12in. gun. 

After forging, the hoop or barrel is “first ’’ annealed; 
that is to say, it is raised to an indefinite high tempera- 
ture, and allowed to cool slowly. The object of this | 
operation is, of course, to remove the stresses set up in | 
the material by forging. After this a long forging usually | 
needs straightening, an operation usually performed under | 
the hydraulic press; it is then rough machined all over, 
both inside and out, and rings and discs are cut off the | 
ends, cut and turned down to suitable dimensions, and 
tested for elongation and breaking. This is technically 
known as the “soft” test. On the next two operations | 
the working strength, as we may call it, of the steel 
depends. The forging is first heated to a temperature 
between 1450 deg. Fah. and 1600 deg. Fah., depending 
upon the opinion of the steel expert as decided from the 
first test, and from the furnace is lowered directly into 
a well of rape oil, where it remains till cool, the time 
required varying between six and twelve hours, depend- 
ing on the size of the piece. As one large oil tank is 
generally deemed sufficient in a factory, arrangements 
are made, as far as possible, to work ‘ shifts about ;” 
that is to say, the day gang of workmen put a casting 
into the oil, which will be cool by the evening, and the 
tank ready for the night gang, their forging in turn 
being cook by morning. The tank is surrounded by a 
water jacket. It is, we believe, invariably sunk into 
the ground to a depth of between 40ft. and 50ft., and 
measures between 6ft. and 7ft. internal diameter. 
Above it, of course on a gantry, some means of 
moving the huge forging from the furnace to a position 
for lowering are provided. The mouth of the well is | 
covered by iron doors, which are closed as soon as the 
first evolution of gas has burnt. The lowering of so large ; 
a mass of red-hot steel as is represented by the greater ee Se 
forgings for the big guns into a comparatively small weight 
of fairly inflammable oil is not wholly unattended by 
danger; but, on the whole, few accidents have occurred, | 
and it is only at the instant that the metal is being rapidly =e 
lowered into the oil that any flaring occurs. As soon as = ees 
it is right in the doors are closed, and the oil boils away 
quietly. It may, however, be remarked that small hollow 
forgings call for more care, and are more liable to produce 
accidents, than large forgings. This is due to the narrow 








| a pulley immediately over the oil well, and is commanded | expected. 
The crane being put in | 
per square inch. | action, the tube is first raised up into a nearly vertical 
position, and then allowed to swing gently, being con- 
forgings—all forged hollow—of the principal parts marked trolled by chains attached to it, over the well, and imme- 





— 
The time for the whole operation is nearly t} 
same in both cases, and the inconvenience of luting the 
long door of the vertical furnace has to be considered, 
By partly sinking the furnace this trouble is reduced al 1 
although we know of no case in practice, we Bee a 
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bore of the small forgings, which is too contracted to 
allow the first bubbles of gas to escape. The conse- 
quence is that, if proper precautions are not taken, a quan- | diately rapidly lowered. 
tity of flaming oil is shot up vertically out of the tube. 
Two methods of heating and lowering the forgings into 
the oil tank are followed. In the first the tube or forging 


side. 





Fig. 10-600 TON HYDRAULIC FORGING PRESS, MESSRS. FIELDING AND PLATT, LIMITED 


The other method is to heat the 
forging in a vertical furnace provided with doors in its 
The furnace is entirely or partly above ground, the 
well is below ground, as we have said. 





reason why the whole length of the furnace should not 
be below ground, in which case the necessity for doors 
would be entirely removed. It is, however, doubtful if 


It is, therefore, | even by this means much time would be saved, as the 
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Fig. 11—ENGINES FOR HYDRAULIC FORGING PRESS, 


is heated on a steel frame truck with fire-brick floor in 
a horizontal furnace. The truck is drawn out, and 


chains rapidly run through the tube and attached | over the well, and then lower it. 
to a cross bar at the back. The front ends of the 


chains are attached to a larger chain, which passes over 


MESSRS. FIELDING AND PLATT, 


seems to have many advantages over the first, but in | but the vertical men refuse to acknowledge that as a fact, 
actual practice the gain is not so great as would be! and make retort that in the horizontal system the forgings 


LIMITED 


only necessary to open the doors of the furnace and , crane would have to make a long lift. The advocates of 
lift the forging a short distance, and traverse it till 


the horizontal furnace also contend that the forging 15 
The second method | more evenly heated, a point of the utmost importance ; 
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the vertical position, to which the advocates of this which are luted when the furnace is in service. The top | valve I is controlled from the platform by the hand 
eystem reply that a forging always bends when you | is closed by a dished plate D, lined also with firebrick, wheel J, and is provided with a safety air escape pipe 
heat it and cool it suddenly, no matter how it may be | which can be run to one side on rails when it is required | and test cock K for clearing the pipes of air. As soon as 
supported. | to raise the hot forging. At E E E are sight holes, | this gas will ignite and burn freely, the gas may be 
“The vertical system is, however, rapidly gaining in| through which a man stationed on the platform can | admitted to the furnace, and some lighted oily waste 
favour, and is used by several makers on the Continent, | observe the progress of the operation. An opening in | dropped down through the sight holes in the cover. The 
and at Woolwich and elsewhere in this country. By the | this cover corresponds with a chimney flue; the joint | air is then gradually admitted, and the heat increased as 
courtesy of Sir W. Anderson we are able to put before | has to be luted before the fire is started. required until the flame extends the whole height of the 


are always bent in raising them from the horizontal to | which is above ground is closed by doors, the joints of , has a number of openings like the air belt F. The lower gas 
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Fig. 12—3000-TON HYDRAULIC FORGING PLANT, MESSRS. FIELDING AND PLATT, LIMITED 





our readers drawings of several vertical furnaces at There are on each side of the furnaces three air slides, ) furnace, or as far up as required. An air pipe L 
present in use at Woolwich. That which is employed | A B C and A! B' C!, which are controlled from the plat- | supplies air from a blower for assisting ventilation and 
for the hardening process is shown in Fig. 18. The furnace | form by hand wheels and rods. The lowest air passages | keeping the pit cool. Ladders are provided for descend- 
proper is made of boiler plate lined throughout with | A and A! are in communication with the air belt F,| ing the pit. The temperature is regulated by the air 
firebrick. It is placed within a second large cylinder of | built round inside the bottom of the furnace, the air being | slides, so as to enable a long tube to be uniformly heated 
cast iron, which is sunk in the ground. A crane is placed | evenly distributed by a number of openings. The upper | throughout its length. 

over the furnace in such a position that it has convenient | slides lead directly into the furnace, the air being deflected | The effect of heating the steel, and thus cooling it 
command of both the oil well and furnace. The well is | upward by baffles. | rapidly, is, of course, considerably to increase its strength 
placed in close proximity to the furnace, and is almost} The furnace is heated by gas supplied from a Dowson’s | but to decrease its ductility. At the same time internal 
entirely below ground. The large part of the furnace gas producer. The gas passes by pipes toa belt N, which stresses are set up. With a view to keeping these as 
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low as possible, consistently with the success of the 
operation, rape oil is used for cooling instead of 
water, its heat conductivity being lower, and the etlect 
on the metal consequently neither so sudden or severe. 
The steel is nevertheless in a state unfit for use. 
it the necessary toughness, therefore, the forging has to 
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be tempered. --For some unknown reasons the process is 
called ‘‘ annealing,” or, for exactness, ‘second annealing,” 
to distinguish it from the first similar operation after forg- 
ing. The forgings are usually heated to about 900 deg. Fah. 
to 1100 deg., again depending on the first test, in closed 
furnaces, and are then allowed to cool out very slowly. 
At Woolwich this operation is also performed in a vertical 
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Fig. 13—HARDENING FURNACE, WOOLWICH ARSENAL 
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The furnace consists of a vertical iron cylinder A, 
double-lined with fire-brick, and between the double lining 
a spiral flue is formed commencing at B at the bottom 
and running round it with about a 3ft. pitch, reaching the 


top C in about five revolutions, where 
it communicates with the flue to the 
chimney D, and damper E, regulated 
by a hand wheel I’, below. The cham- 
ber G contains the various gun tubes 
and articles to be annealed. The gas 
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belt H receives the gas from the pro- 
ducers through the valve I, and has 
a number of openings all round for dis- 
tributing the gas evenly into the spiral 
flue at J. The gas passes through a 
brick channel in the ground covered 
with cast iron plates before entering 
the furnace. The air ports K on the 
outside of the furnace are fitted with 
slides for regulating the admission of 
air to various parts of the flue, b) 
which, with the aid of the damper 
I}, a uniform heat is obtained in the 
annealing chamber G. <A supply of 
compressed air is fed into the lowest 
air port, through an elastic pipe and 
nozzle to suit, so as to give a forced 
draught. 

The annealing chamber having 
been filled with gun tubes, hoops, 
jackets, &c., the cover M is replaced 
and luted with fire-clay, the test cock 
N is then opened to allow any air 
which may be in the passages to 
escape. <A light is then applied to the 
test pipe, and when the gas ignites 
and burns freely the gas may be 
allowed to enter the furnace by 
gradually opening the main valve 
and placing a lighted piece of oily 
cotton waste in the lower air port; 
then the gas and air supplies are each 
regulated until the flame is carried } 
to the top of the furnace. Pyro- 
meters are fixed at O O, one at the top 
and the other near the bottom. The 
heat of the annealing chamber can 
be raised to 900 deg. Fah. in about 
twelve hours. The gas is then shut 
off, the air slides all closed, and the 
furnace allowed to cool gradually for 
about twenty-four hours. When the 
furnace is cold the gun tubes, &c., are 
taken out and the chamber is refilled 
as before. The heating of the enclosed 
chamber is entirely due to the radia- 
tion from the inner walls of the flue 
surrounding it, the flame thereby being 
prevented from coming in contact 
with the articles to be annealed, and 
thus securing a uniform heat through- 
out. The gallery P is fixe 
top of the furnace, and has 
ladder for the use of the men when 
taking the articles out and refilling | 
the chamber by the aid of a crane and | 
the manhole door at bottom Q. | 
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gas heated furnace, of which an illustration will be found | a sufficiently accurate limit. Only in the testing labora 


tory, as afterwards to be explained, an accur 
meter is used, so that the conditions of the 
known absolutely. 


ate pyro. 
test may be 








HUNGARIAN PADDLE STEAMER 
JOZEF. 

THE engines of the Hungarian river steamer, I. Ferenc, 

Jozef, which we illustrated and described in August “i 

were exhibited in the Millennial Exhibition, and commenter 
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Fig. 14—ANNEALING FURNACE, WOOLWICH ARSENAL 


on in THr EnGinerr. They are inclined triple-expansion 
paddle-wheel engines of 840 indicated horse-power. The thre 
cylinders are arranged side by side, and have respectively the 
21qin., 338in., 534in., each with a 
stroke of 554in. The cylinders are connected to the four axle 
bearings by I-shaped cast steel beams, which also serve as 


| guides to the crossheads of the high and low-pressure 


cylinders. A forged steel beam placed between the con- 
denser and the middle-pressure cylinder serves for a guide 
to the middle-pressure crosshead. A working drawing of 
these engines is included in this week’s issue. 

The forged crank axle is made up of three parts. The 
middle-pressure crank is enlarged, and upon it the connect- 
ing-rods of the high and low-pressure cylinder are shrunk; 
the crank pins are keyed in, and the attachment to the 
paddle-wheels is made in the usual way. The crank axle is 
10in. in diameter at the bearings, in the middle two of which 
it rests, whilst the paddle-wheel axles rest on the outside two 
and the two external bearings. The bearings are all cast 
steel, set in supports attached to the cast iron bed-plates of 
the condenser, being also firmly connected with a strong box 
beam and with the bulkhead, as shown. The bearings are 
lined with white metal, the external ones alone having brasses. 
The piston-rods are of Martin steel, and pass through the 
back of the cylinders. The distribution of steam is effected 
by a piston valve to the high-pressure cylinder, and slide 
valves to the other cylinder, and controlled by Stephenson's 
system, which can be worked by either steam or hand. The 
condenser isa jet condenser, and serves as a bed-plate as well. 
At ths side of the condenser there are two air pumps 21 4i:. 
stroke and diameter, which are worked by cast steel connect- 
ing-rods from the high and low-pressure crossheads, to which 
are also attached two feed and two other pumps. All con- 


| trolling levers are visible and accessible to the engineman, 


Beneath the engine, and athwart the ship, is a feed-water 
heater consisting of a nest of continuous tubing, arounp 
which the exhaust from the low-pressure cylinder plays 
before entering the condenser. The feed pumps draw water 
from the river through this nest, and so deliver hot water 
free from oil. 

Lubrication is effected almost entirely by solid lubricants 
in spring feeders of the requisite size, with special modifica- 
tions for the crank pins and automatic lubricating for the 
cylinders. On the low-pressure side a wheel is attached to 
the paddle-wheel axle, by which the engines can be turned by 
hand, without steam. The paddle-wheels were illustrated in 
THE ENGINEER of September 10th. 

Throughout the whole construction strength, lightness, 
and compactness have been considered. For this reason 
steel castings have been used instead of cast iron, and the 
principle has been extended to the boilers, which have more- 
over been constructed with extensive grates and heating 
surfaces, so as to utilise the inferior native coal. There are 
two cylindrical double boilers, with returning flues. They 
are of Martin steel, and have a total heating surface of 3229 


d near the | square feet and a grate area of 126 square feet; with a mean 
a fixed | diameter of 8ft. 8in. and a length of 17ft. 43in. 


Fach boiler 
has four corrugated fire tubes—Fox system—of 2ft. 9}in. 
and 2ft. 54in. diameter, and in each there are 276 tubes of 
about 3in. external diameter, with a thickness of about ,};in., 
which, to avoid unnecessary weight in supports, are screwed 


| into a flat tube at each end; for the same reason the ends of 


This furnace was designed from the | the boiler are strengthened by riveted plates, so that the 


suggestions of Mr. C. Turton, the man- | number of longitudinal stays is diminished to four. 


ager of the Woolwich gunshops. No | 
better method of heating than this | 
could be desired. The forgings are en- 
closed in an oven to which the actual 


flame never penetrates, but which gradually and regularly 
increases in temperature. 
no uneven strains, and distortion does not ever occur. 
country pyrometers for measuring the 
temperature in the furnaces are rarely employed, as 
an exper.enced operator is able to judge from the i } 
appearance of the forging what its temperature is within ' I. Ferencz Jozef in a course on the Danube with the water 


The steel is thus subjected to 


Each 
pair of fire tubes is furnished with a combustion chamber, of 
which the walls, as well as the boiler casing, is strengthened 
by upright steel stays. The longitudinal joints of the boiler 
casing are double lashed and riveted in three rows, the cross 
joints being double overlap and riveted; internally single 
overlap riveting is used. The products of combustion escape 
through two balanced funnels of 3ft. 11jin. in diameter. The 
exgines and boilers were constructed by Messrs. the 
Danubius Schoenichen and Hartmann Ship and Machine 


Construction Company, Budapest. 


In the official trial excellent results were obtained with 
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ide about 12 knots, whilst during a journey 


; oam it mé : 7 
the strea? ith the stream it made about 17 knots, or a 


(three hours W 
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mean of 144 knots. 
»d ship 
a any trouble. 


THE STRIKE AND LOCK.-OUT. 





Tue gloomy vaticinations of pessimists have been falsified, 
as we predicted would be the case, the men throughout 
intry have accepted the inevitable, and returned to 
‘2 good heart. We give the reports of our own 
; spondents in various districts, but, as a matter of fact, 
wy that is to be said is that the employers are taking on all 
. hands they can find room for as fast as they are wanted. 
the ‘fortunately most shops are full of orders, and in many 
ae they will run day and night; were this not so the 
oot strikers would be in evil case, because their places have 
filled up. A new régime will begin forthwith, and the 
pe will no doubt have to reconcile themselves to some very 
horough changes in shop management, but we do not antici- 
ate much difficulty, if any, from this cause. ; 
“some curiosity is manifested as to the action that will be 
taken with regard to the finances of the Amalgamated 
; Society. Some of the affiliated unions are 
pa for they have spent every sixpence, and are 
in debt besides. Large numbers of the married men with 
families are disgusted, and We are not surprised to learn that 
the opposition to Mr. Barnes's re-election to the secretary- 
ship of the Amalgamated Society of Engineers seems to be 
ining strength. Mr. John Anderson, we understand, is 
sntering into the campaign with considerable spirit, and 
couunittees are already at work in his interest in various 
jistricts. It is rumoured that other candidates are likely to 
ome forward, among the names mentioned being that of 
\r, James Ratcliffe, the organising delegate for the North- 
Kast District. Mr. Anderson is a very good man, quite free, 
we believe, fron the Socialistic taint. A change is no doubt 
imperative, but we should not be surprised to find that after 
4l] Mr. Barnes was re-elected, because so few of the men will 
take the trouble to vote. Thus the turbulent minority of 
voung members, who have little to lose, may carry the day, 


and, 
the cou 
work with ¢ 


Engineers 
» worse Off, 


after all. 

Ata preliminary conference held at 181, Queen Victoria- 
street on Wednesday, Mr. Tom Mann in the chair, a mani- 
festo, signed by him relative to the formation of a New 
Workers’ Union, was unanimously agreed to. It states that, 
having regard to the mass of unorganised workers in Great 
Britain, numbering at least four-fifths of the whole, it is 
urgently necessary that special steps be taken to organise a 
much larger number than the one and a-half millions now in 
the trade union movement. Jt is urged that the new effort 
should be both political and industrial. ‘‘ The true function 
of trade unionism,” it is added, ‘does not consist in pro- 
viding sick, accident, superannuation, and death benefits, but 
» vigorously working to raise the standard of life of the 
wage-workers in the most effective fashion. We realise that 
tis impossible to have any real solution of the labour 


weare fully alive to the necessity for organisation to bring 
thisabout. We, therefore, favour the formation of a union 
that shall embrace all sections of workers, whether classed as 
skilled or unskilled.””, Now we know where we are. Let us, 
however, hear what a Radical newspaper, always regarded as 
the special organ of workmen, has to say. We quote from 
Reynolds's Ne wspaper of last Sunday : 


During the trial both the machinery | 
went steadily, and the steam was maintained with- | 





David Gardiner, John Black, Alfred W. Golightly, Albert | 


Taylor, Robert McDowell, Joseph Hooson, Alfred Sellicks, 
John Gray, George Ferguson, Frank H. Rose, James Rat- 
cliffe, John W. Whittaker, Albert Bigby, Jenkin Jones. We 
believe that some, if not a majority, of these gentlemen belong 
to the Independent Socialist Labour Party, as does Mr. Barnes. 
It is just possible that, with the honestest intentions, they 
may have wished to force the pace, to realise their theories, 
while half willingly shutting their eyes to the practical 
difficulties. The disaster has been brought about by honest 
incapacity. Therefore, in the interests of the world of 
labour, present and future, those responsible for the conduct 
of the troops should be required to show good cause for this 
monumental failure. To take refuge in silence is the act of 
the braggart and the coward, not of the leader.” 





In Birmingham and its vicinity the termination of the 
engineers’ strike and lock-out will not materially affect the 
state of affairs, as neither the Federation nor the men’s 
union have much foothold there, but ultimately and indirectly 


| many of the industries of Birmingham must benefit by the 


resumption of consumptive demand in other districts for 
many Birmingham products, including rolled metal, boiler 
tubes, shipping tackle, anchors, cables, rivets, and shop tools 
of various kinds. Meanwhile most of the local factories and 
workshops are at full or nearly fuli production, though prices, 
relatively to material and labour, are not quite satisfactory. 


In the planing, fitting, and other departments of the large 
establishments in Sheffield where engineers are employed busi- 
ness is steadily being resumed. The employers are doing their 


| best to find places for those who are out of work, and it is not 


expected that much friction will result, owing to there being, 
fortunately, abundance of work in hand. The ballot of the 
men taken last week was not so unanimous as was generally 
anticipated, there being 680 votes for accepting the proposals 
of the employers, and 376 against, the majority thus being 
304, The vote of the non-society men was more decisive in 
favour of settlement, the figures being 329 for and only 87 
against, while as regards the labourers 80 per cent. expressed 
themselves for acceptance. . 


Our correspondent in the Cleveland district writes that the 
termination of the dispute in the engineering industry has 
naturally afforded the greatest satisfaction to traders in that 
district. | Only a portion of the men could be re-started on 


| Monday, but at most of the establishments the greater part 


of the men who went out on strike in July last will be at 
work again. The employers are so far behind with their 
orders that they are to put on cxtra pressure, and men are 
engaged wherever places can be found for them. At some 
works double shifts are to be the rule in order to overtake 
the contracts. Of course none of the non-unionists who have 
stood by the masters during the dispute are to be displaced 


| to make room for union men, but it is hoped to find full 


| 
| 


eimployment for both. At the shipyards which have been 
closed a few men have been re-started, but it must be at least 
three months before the shipbuilders can keep their yards in 
full operation. They have many vessels launched and ready 


3 ‘ ches : rea | to launch which are waiting for engines, and until these are 
problem until capitalism is superseded by collectivism, and | 


got out of the way the keels of other vessels cannot be laid 
down. When they do get fully to work there is every reason 
to believe that they will be able to go on at full pressure for 


| many months, and some are known to have contracts on their 


“The members of the Amalgamated Society of Engineers | 


must be asking themselves why the battle of last June was 


ever begun and what has been gained for them and their | 


cause. For it is clear as daylight that the men are beaten, 


and that the original object for which they contended has | 


utterly failed of accomplishment. As regards that object our 
position has been clear. While giving constant support to 
the men’s side in the struggle, we have not hesitated to say 
that, in our judgment, the original strike was unwise. We 
said at the time that the question of an eight hour day at 
present rates of wages was one for an expert. It was 
a thoroughly good thing if it could be secured, but it was not 
worth while risking the whole future of the largest trade 
union in the country if the capitalist employers declared 
they could not concede it. For we felt quite certain that if 
the employers made up their minds that concession was out 
of the question under the actual conditions of trade they 
would carry their point. We held that view on the general 


which is directed against a powerful combination of capitalists 
can possibly succeed. And as capitalistic combination is 
proceeding all over the country with rapid strides, it must 
follow that the striking policy will fail unless it can be sup- 
ported by a vast union of labour interests, which is generally 
utterly lacking, and which is only possible under very 
exceptional circumstances. Therefore, we expected the 
failure of the engineers, and, deeply as we regret it, 
We cannot say that we are surprised at what has been 
for some weeks a patent fact, and which is now an acknow- 
ledged fact. 

“Tt seems to us, however, now that the engineers have not 
only failed in their object to secure an eight hours day before 
overtime begins, but that they have been forced into a much 
Worse position with their emplovers than before the struggle 
Was entered upon, that a Committee of Inquiry should be 
‘ppointed to investigate the causes of the defeat. A magnifi- 
cent reserve fund, the accumulation of forty years, has been 
destroyed ; terrible hardship has been endured by thousands 


¢ men, women, and children; the cause of trade unionism 
throughout the country has received a reeling blow; many 


men will be unable to recover their situations : 
been stimt 
before 


capitalism has 
lated to organise against labour in a way never 
known, and the contagion will spread. Who are 
tesponsible for this gigantic collapse ? 
“Some of the leaders evidently had but little appreciation of 
, e situation. Wasit not Mr. J. Burns, M.P., who prophesied 
“ the outset ~he prophesied also in the case of the abortivecab 
strike —that the struggle would not last much more thana week, 
= that it was almost regrettable it would be so soon over, in 
order that themasters might be taught a lesson? Other leaders 
echoed these sentiments.. How shall we judge men who knew 
of — of the difficulties they had to encounter ; of the force 
ba Ccnemy; of their own resources ; as to lead, or to permit, 
out protest, others plunging blindly into the vortex of a 
uge labour conflict with its attendant miseries ? 
We throw no special blame on Mr. Barnes, the secretary. 


os nob : -, | quence of the lock-out. 
principle that, under present conditions of industry, no strike | 1 


books which will keep them going for a vear and a-half. Until 
some of the launched vessels have got their engines it cannot 


be expected that they can go on building freely, because | 
having so many uncompleted vessels on their hands locks up | 


so much of their capital that they cannot well find all that 
would be needed to meet current expenses if the yards were 
fully employed. It must be remembered that although sums 
are paid on account by owners while the vessels are being 
built, the bulk of the purchase money is not forthcoming 
until the steamers are delivered. Considering the way in 
which trade has been disorganised at the engineering estab- 
lishments and shipyards during the prolonged dispute the 
celerity shown in re-engaging men this week has been most 
satisfactory. eae ia) 

Our Gloucester correspondent writes :—With regard to the 
position in Gloucester, some of the men who had been 
locked out, and whose places had not already been filled, 
were reinstated on Monday. Messrs. Fielding and Platt, 
Atlas Ironworks, stated that about forty of their old men 
were reinstated out of a total of 120 who left work in conse- 
In filling the vacancies the firm gave 
preference to old employés. The lock-out caused the night 
staff to be stopped, but with this exception, the works have 
been kept going; and, with the additions made on Monday, 
the works are now in full swing. If the firm should put on a 
night staff, possibly further hands may be taken on. 


| Happily Messrs. Fielding and Platt have plenty of work on 








hand, with the prospect of being busy during the whole of 
the year, which should be mutually advantageous to the firm 
and their employés. In common with other employers, 
Messrs. Fielding and Platt are pledged by the Federation not 
to disturb any of the arrangements come to: therefore, all 


satisfactory workmen who have been engaged in the course | 


of the lock-out are not under any circumstances to be dis- 
placed simply to make room for old hands. At Messrs. 
Summers and Scott as many men as were required were put 
on on Monday, and the vacancies would be filled as they 
arose. : 
and Scott’s also work is brisk. 


Our Clyde correspondent writes :—Throughout almost the 
whole of Monday telegrams addressed to the Federation 
secretary kept pouring into the office of the Employers’ 
Federation, Glasgow, from the associated firms, intimating 


that workmen had duly presented themselves for the 
resumption of work according to the agreement come 
to between the Federation and the Allied Unions. In | 


accordance also with that agreement, the gates of the | 
federated shops, with but few exceptions, were only opened | 
to 25 per cent. of the locked-out employés. In not a few | 
cases, however, the number taken on during Monday was, for | 
various reasons, considerably less than 25 per cent. of the | 
original body of workers locked out. In most cases the men | 


were found awaiting admission at the starting hour in the | 
early morning, but in some others, where the firms had | 
previously invited individual workmen, by letter, to resume | 
work, actual resumption did not take 

In cases where no suc 


lace till after the 


bréakfast hour. previous drrange- | 





It is gratifying to know that at Messrs. Summers | 
5 . oO 





— ar 
ee . P : | P . P ; ot a a ? 
an height, and during a journey of 44 hours against | He is but the servant of the Executive, whose names are: | ment with individuals had been made, the men were either 
at its me 8 


“picked” by the foremen calling them in by name, or they 
were taken in, according to their departments, just as they 
presented themselves. The restricted reinstatement of only 
25 per cent., however, and especially the process of openly 
selecting individuals, proved somewhat unpalatable to the 
| waiting workmen at some of the establishments. There was 
| here and there just a little friction on these scores, also, it is 
said, because in some cases the higher paid men had been passed 
over in favour of men working at the lower rate of wages. 
On the whole, nevertheless, the men bore the matter with 
good temper; due no doubt to the assurance they had of 
ultimate if not speedy employment. They also, no doubt, 
| recognised that the employers, after such a long period of 
| more or less complete stoppage in various branches, could not 
| be expected to put on full speed on a day or so’s notice, and 
| that the restricted reinstatement was the fairest method of 
| resumption to federated firms all round. 
The men and the firms having adhered so well to the 
| agreement as tothe method of resumption, places for most 
applicants will in all likelihood be found before long, although 
| owing to the congestion in the shops, through the inflow of 
material in the rough, it will chiefly be turners and machine- 
men generally who are first reinstated: Tuesday saw a 
further lot of men re-engaged in the Clyde shops, and, accord- 
jing to information supplied in the afternoon by the local 
| committee of the Amalgamated Society, there were then 
about three-fourths of their members taken on. In the case 
| of Fairfield the Federation policy was followed as closely ds 
| possible, although the proportion reinstated was larger than 
| in other works, about half the original number having been 
taken on. The shops will once more be put on night shift 
| duty, and only a few days will be required to put things into 
| complete going order. At Clydebank the resumption during 
| Monday was scarcely more than one-fourth full power, 
but on Tuesday the re-start had become more pronounced. 
| There is a great amount of work on hand and the firm 
| is likely to start a, night shift as socn as possible. This is 
sure to be the case for a time with many of the other Clyde 
| firms, and there seems every likelihood of very few being left 
| unemployed by the beginning of next week. It remains to 
add, however, that in not a few cases even fairly good work- 
| men will have to shift the scene of their labours, and probably 
| of theirhomes. Some of the engineering works which at first 
were sorely hit and incommoded by the strike and lock-out 
were eventually kept going with foremen, apprentices, non- 
{union and free-labour men, the ranks of these having 
been very freely recruited by fresh comers to the trade. 
Great satisfaction to the employers, and to the vouths and 
| ‘the free and independents” as well, has resulted from 
| this, and many jobs will not now be available on this 
}account. Although not an engineering establishment in the 
| sense that Fairfield, Clydebank, and other large marine shops 
| are, the works of Sir William Arrol and Co., Dalmarnock, 
| afford a noteworthy example of what is meant. About 
| seventy members of the Society stopped work here in conse- 
| quence of the notices posted at the beginning of the dispute. 
; At six o’clock on Monday morning last, about thirty men 
| presented themselves in the hope of getting back their work. 
| Only one solitary applicant was engaged, and since that, in 
' an interview with the secretary of the company, a representa- 
; tive has learned that the company had absolutely no places for 
| the engineers who had applied. For the first few weeks the 
| firm had been somewhat handicapped, but they soon got men 
enough to work the machine tools, and for months past they 
had been running full swing and everything working. The 
|} one man they had reinstated was not a machine man but a 
fitter. 
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THE fifty-first annual general meeting of this Institution will be 
| held on Thursday evening, 10th February, and Friday evening, 11th 
| February, at 25, Great George-street, Westminster. The chair 
will be taken by the President at half-past seven p,m. on each 
evening. The annual report of the Council will be presented to 
the meeting on Thursday. The annual election of the president, 
vice-presidents, and members of council, and the ordinary election 
of new members, will take place at the meeting on Thursday. 
The retiring president, Mr. E. Windsor Richards, will induct into 
the chair the president-elect, Mr. Samuel W. Johnson. 

The adjourned discussion will be resumed on Thursday evening 
upon the following paper, read at the last meeting :—‘‘ Mechanical 
Features of Electric Traction,” by Mr. Philip Dawson, of London. 

The following papers will be read and discussed, as far as time 
permits :-—‘‘ First Report to the Gas Engine Research Committee : 
Description of Apparatus and Methods, and Preliminary Results,” 
by Professor Frederic W. Burstall, of Birmingham. “ Steam 
Laundry Machinery,” by Mr. Sidney Tebbutt, of Leamington— 
Friday. 

SYLLABUS OF PAPERS. 

‘*Mechanical Features of Electrie Traction,” by Mr. Philip 
Dawson. Importance of electric traction on tramways. Outside 
work: Wires, poles, insulators. Rolling stock: Car bodies, trucks, 
frames, four-wheel cantilever truck, swivel truck. Motors: Single- 
| reduction, steel gearing, power, suspension, rating, rise of tempera- 
| ture. Power station: Continuous working, sizes of engines, 
| driving of dynamos, power and class of engines, governing, bear- 
| ings. Coalconsumption. Fly-wheels: Construction and accidents. 
| Generators. 

‘** First Report to the Gas Engine Committee: Description of 
Apparatus and Metheds, and Preliminary Results,” by Professor 
Frederic W. Burstall. Object of experiments. Conditions of 
working: Compression, speed, ratio of air to gas, heat rejected 
through cylinder walls, Calibration of measuring instruments. 
Brake horse-power, Description of engine. Measurement of gas 
| supply by calibrated gas-holder. Measurement of air supply by 
| wet meter. Measurement of heat rejected into water jacket of 
| cylinder. Method of sampling exhaust gases by needle valve 
worked electrically. Measurement of indicated horse-power, 
causes of error, rotary Wayne indicator, construction and working, 
diagram traced on smoked sheet of mica driven in both directions 
by engine. Measurement of indicator diagrams by glass scale and 
magnifier. Method of ignition by iron tube. heated by gas flame, 
with timing valve worked electrically ; electric spark tried unsuc- 
cessfully. Other apparatus, Kc. 

**Steam Laundry Machinery,” by Mr. Sidney Tebbutt. Cleans- 
ing machinery :—Water softening. Piping. Washing machines, 
three plans ; revolving cage, height of fall -into water, lifters, 
speed of revolution, quantity of water, circulation. Use of steam 
pressure. Disinfection by boiling. Large washing machines. 
Drying by centrifugal extractor and by drying-room. Ironing or 
finishing machines:—Hollow steam-beated metal roller and rag- 
made calender for table linen. Decoudin ironer with hollow 
steam-heated padded roller and hollow steam-heated polished con- 
cave bed. Ironer with central steam-heated cylinder not padded, 
surrounded by padded jockey hollow rollers not heated. True 
diameter of rollers. Ironer with padded rollers not heated, 
p-cssed against hollow steam-heated beds, &c. &c, 
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Dc . A WIROm ; rE r MOR wor with “ blind” or flangeless tires, these tires being ea; .. 
CONTRACTS OPEN. | THE HEAVIEST Loc OMOTIV E IN THE WORLD, The enormous size of the engine may be seen at hu, Nie. 
GREAT NORTHERN RAILWAY, U.S.A. the fact that the cylinders are 2lin. diameter and 34 
3din, 


— AN om E, ‘ 2PORATION SATHS, _ j . ° A ae 6 A 
a craaaae weg acai allaeabinaa THE immense locomotive which we illustrate this week is stroke, while the boiler is 6ft. Gin. diameter, built for a work 

Tue Baths and Parks Committee of the city of Birmingham claimed, with reason, to be the heaviest locomotive ever _— om a ae cecal inch, All the 
are inviting separate tenders for excavating and for fixing | built, the total weight—exclusive of tender—being 95 tons, ! wheels are of steel, Atted with tail pd the @ 
cast iron cylinders in the construction of a well, and for the front cylinder AR eg, through, 
making a bore-hole from the bottom of the same. Tenders ment which is close bes Arrange. 
are to be delivered at the superintendent engineer’s office, for heavy locomotives em) 8enera] 
Kent-street, on or before twelve o'clock on Thursday, the express ee i a Abe 8S for 
17th day of February, under cover, and addressed to the | speed. The eae eta ms Piston 
chairman of the Baths Committee, endorsed ‘Tenders for | H section, and the cou «ta S are of 
well and bore-hole.” The castings, bolts, and jointing will | fish-bellied, all pe ng rods ate 
——_ subject of a separate contract, delivered upon the ce The a A per the Betpat’ 
Sib y: Nav , rine REE: . 

The contract for fixing the well cylinders and iron bottom | gic ata Detweon tea thtoat 
must include the provision, erection, and working of suitable | and the barrel of the boiler 1 firebox 
pumping machinery for keeping the water out during the | is mounted on this throat “hen dome 
construction, building, and proper setting of the jointing, and in Geir sallean ve se eet, while 
1 noe laggy Committee’s engineer to inspect the work seeekad top a special fitting = 

Ss : : 2 be 

The contract for the bore-hole must include the provision, ei gO ai ary dev th On the 
erection, and working of a suitable pump, with all gear compressed air sanding Pi Leach 
work, engine, and boiler, rising mains, &c., capable of | sand pipes being led rs bs Ice, the 
lifting 10,000 gallons of water per hour with the temporary driving wheels for uscin ri Sets of 

ump fixed near the bottom of the well, or in the upper hecheaeel sueeiinank of Pep or 
portion of the bore-hole, and the contractor shall be entitled The boiler, cylinders, and ac engine, 
to charge, at a fixed rate per hour, for the use of such lagged with iaahnn re are 
machinery during the time or for the number of hours the ne eee oo Pat. et to 
machinery shall be working for the sole purpose of testing the aa Mi deiiinos Sil ieenk * the Mn 
inflow of water, which will probably be made once in every piiiteadlag aaah kobe temperatur a igh 
50ft. after the first 300ft. of bore-hole has been sunk. The scniaiiiies edahone-ak teat ing Of the 
contract for the bore-hole must provide for commencing the ies ohitaned tk nies pic om 
work from the bottom of the well, which is intended to ter- but balanced piston Sate: pe Used, 
minate at a depth of 178ft. from the road level, or at what- 5 : siimalad’ tee ‘a .cadicees slide « a 
ever depth the Committee may determine such depth to be, finder each cylinder and its valve rng 
and the said Committee reserve the right to terminate the x 34 Inches wills tall the saddle Miatie Ris, 
contract for the bore-hole at any depth beyond the first great casting. The great re Pag 
300ft., if they find it is necessary to do so, or to enforce the aisciek hee Gane adopted in one a 
completion of the whole of the depths as per schedule. ak ak aman ads of a mek 

In all probability the strata to be pierced will consist of with the exceptionally hight bole 




















layers of marl, clay, and sandstone, with seams of gypsum, ; ae pressure. 
and from a depth of 500ft. to 1000ft. of alternations of hard : Cast steel is used for the drivin 
and soft sandstones, with occasional sheets and layers of | CYLINDER CASTING, GREAT NORTHE? ENGINE wheel and bogie wheel centres, drivins 
marl, boxes and their saddles, spring fy. 
oe of which over 76 tons are carried by the eight driving wheels. | crums, pistons, front and back cylinder covers, crossheads, ang 
CAST-IRON CYLINDERS, CORPORATION BATHS, This locomotive is one of two just built by the Brooks Loco- | guide yoke ends. Pressed steel is used for the casings of th; 

| 


BIRMINGHAM. motive Works, of Dunkirk, U.S.A., for the Montana central 


cylinder ends, smoke-box front and door, base of funnel, anj 
The Baths and Parks Committee of the Council of the | division of the Great Northern Railway, and the design was , 


casings of dome and sand box. The piston-rods, crank pins 
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less—with all flanges, bolts, brackets, pipes, strainers, bottom | of the line has maxitnum gradients of 1 in 45, and numerous made hollow, All steam pipes are of malleable iron. T 
plates, and jointing. The tenders to be sent in under cover | and sharp curves. engine is fitted with the New York air brake on the d 
addressed to Mr. J. Cox, Superintendent Engineer, Kent- 

street Baths, Birmingham, on or before twelve o’clock on : 

Thursday, the 17th day of February next, and endorsed ae a a 
“‘ Tender for well cylinders.” The whole of the iron used in 
the manufacture and construction of these cylinders must be 
of the best close-grained, and made from carefully selected 
good, tough grey iron, mixed with foundry pig No. 2 or 3; 
free from honeycomb, air blows, sand holes, or any other 
imperfections, and the castings shall be made true and 
cylindrical and the flanges square and smooth, the patterns 
to be submitted to and approved by the Committee's engi- 
neer, and to be cast vertically and equal in thickness 
throughout to the gauge specified, the bolt holes must be 
accurately gauged and divided out to allow interchange of 
plates and positions, &c. The contract must include all 
carriage, cartage, and delivery on the site in Moseley-road, 
including all tackle and labour for unloading and depositing 
the same on the land where directed. 


Particulars of the castings required.—(a) To make and 
deliver on the site as aforesaid five solid cast-iron cylinders. 
Each cylinder to measure 7ft. 9in. outside diameter and to be 
6ft. in depth, the metal to be not less than lin. thick in the 
body, and the flanges to be 1}in. thick. (+) To make and 
deliver one cast iron cylinder, similar in every respect to the 
five above-mentioned, but the top flange to be specially pre- 
pared without bolt holes, but to be fitted with suitable cast- 
iron fluted or chequered floor plates of not less than fin. in is 
thickness, strengthened with ribs underneath and fitted to The Engigaar 
ner whole area of the cylinder with such holes cast in as may 
subsequently be required for pump gear. (c) To make and 
deliver ne a cast ec helen, similar in every BOILER OF MASTODON LOCOMOTIVE, GREAT NORTHERN RAILWAY 
respect to the first five cylinders specified, with all flanges,| he engine is of the “ Mastodon” or twelve-wheel type, | wheels and tender, the air reservoir being under the cab,” 
special bolts, nuts, and washers, jointing and all complete, | having eight coupled driving wheels and a four-wheel leading | the left-hand side of the engine. The air is compressed by @ 
excepting that each eylinder is to be made in four segments | truck, or bogie. The second driving axle is the main | duplex pump on the same side. 
instead of being a solid ring, unless otherwise ordered. (d) | driving axle, and the first and third driving axles have wheels | The fire-box is entirely above the frames, and is 1Oft. din. 
To make and deliver one cast iron cylinder, same as above, ‘ 4 
but to be specially prepared with the extra flange about 6in. Se Ny ete a Seen cae 
from the icine es fitted with strong peticin alatns | (ia 2s ps Se _ Fath ¥ # asin sited orm * way Speed . <n 


| we : | aie | . | Le * ae ais * Total Weight 212,750P4 | er | 

+3. $4e--4---2-4.10 ----4 ----+----4#10 ----4-3 76 --#------- 6:2. ------ 4--- 4°10" ---4----4.10" —#---- 62" ------ +4 2” ---#----- 6.8 ------ a---- 6'4V8 5-4 

i eee i eee eee neers Meets YS, ane et eae eg SR REE NL eT ECO 1. 3 aoe ne Eee eee eer im | 

gal eee EST AAT REED etre WE Ye Ce ER Ese ; 

Re een eee ne reer $ aii 1 | 

ee rn Sn ee ae Er . = ne Ce ee Sa a Ch erin ibaa ested cea ki nia tect anions ie deans es 
MASTODON LOCOMOTIVE—DIAGRAM OF DISTRIBUTION OF WEIGHT 
city of Birmingham are inviting tenders for making and , worked out by the builders to meet the requirements of the ‘and crosshead pins, are of open-hearth steel, and are 

delivering on the site for public baths in the Moseley-road, | plans and specifications prepared by Mr. J. O. Pattee, the hollow. The frames, connecting-rods, and coupling rods ar 
Birmingham, about 178ft. run of cast iron cylinders— more or | superintendent of motive power of the railway. This division of hammered iron, and the rockers are also of hammered iro 
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thick to cover the whole of the bottom, made in three or four | ‘ ; oi Tatal weight of 
tions. wi ; : : = | No. of No. of Diameter of | Weight on Total weigh 
sections, with & special cast iron pipe 4ft. 6in. long and Aft. Railway. driving bogie driving wheels. Cylinders | driving wheels, engine, — 
6in. in diameter, bolted with a flange to one of the sections wiinsis: | -wheale, 1 in, in. Ib. of tender, Ib. 
ready to receive the wrought iron bore-hole liner, as may be |; ——— . ~ — — a a le a 
determined upon hereafter. The whole of the castings | Mexican Central* hoes “ 12 4 a *) pany eS ls be taro 212,750 
must be coated on both sides whilst hot with the “ Angus” Indien State (tank)i s ; ‘ 1 3 (2) 20 x 26 | 155,932 206, 276 
process of coating. Grand Trunk (tank) .. .. aoe a 10 0 a (2) 22 x 28 195,000 seh 
Mexican Centralt .. .. eo ee, 8 ' es (2) 21 x 26 145,200 espe 
Erie RR es WA ian Pine le 10 2 4 2 (4) 16 and 27 x 28 170,000 | 102,001 
Northern Pacific .. .. .. : ne 8 4 he (2) 23 and 34 x 30) 150,000 ged 
Buffalo, Rochester, and Pittsburgh. . 8 4 a (2)21 x 260 | 148,000 oe 
r 7 F Burlington and Missouri River... 1 ¢ 3 . (2) 22 x 28 Loren 1 10,000 
Tue Institution of Crvit_ ENGINEERS.~The Council of the | Pennsylvania(tank) .. .. .. .. .. .. . 8 0 4 2 (2) 22 x 28 140,000 ae 
Institution of Civil Engineers having had under consideration the | Delaware, Susquehanna, and Schuylkill .. .. 6 2 62 (2) 22 x 26 135,900 2 

















question of repeating the Engineering Conference, which was wells G aoe 
inaugurated in 1897, have decided that the Conference should be * Double boilers, six driving wheels, and a two-wheel bogie under each boiler. 
a biennial fixture and, in consequence, it is proposed that it should t Two radial axles, one leading and one trailing ; built by Neilson and Co. 

be held for the second time in the spring of 1899. t Two separate bogies, one leading and one trailing, cach with two wheels. 
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loig by 3ft. 44in. wide, with a grate area of 34 square feet, | 
which gives one square foot of grate to 96} square feet of | 


heating surface. It is designed for bituminous coal, and has 
a cast iron rocking grate. 
ward from the tube sheet. 

The tender is of the ordinary American type, mounted 
on two four-wheeled trucks or bogies. Its frame is of 10in. 
steel channels, and the tank is built of plates fin. and yin. 


THE BOUNCER GUN ACCIDENT. 





The crown sheet is inclined down- | | ‘No satisfactory explanation of the accident occurring to the 


Bouncer Gin. quick-firing gun has yet been given. The matter 
is briefly as follows :—There are two alternative methods of 
firing the charge of a British quick-firing gun—electricity and 
percussion. On each system there is provided safety gear, to 


thick. It is of rather exceptional size and capacity, carrying | prevent the piece from being fired until the breech is closed and 


ten tons of coal. ‘ 
Before giving a list of dimensions of these huge engines, it 


| locked. ) 
the piece is locked, and in the latter the striker cannot be 


may be of interest to compare their weight with a few others | applied before locking is complete. The former system is 


of recent date, from figures furnished by an American corre- 
spondent—see preceding page. ; ; 
It will be seen that these engines of the Great Northern Rail- 


way have an average load of 43,0001b., or 19 tons, on each driving | wires, good contacts, 
axle. which is almost the heaviest on record for heavy freight | 


or goods locomotives. The driving axle carries 45,000 1b., but 
the heaviest load per driving axle for such engines is 
45,300 lb. on each of the three axles on coal 
engines on the Delaware, Susquehanna, and Schuylkill 
































considered by far the safer system, because there is no per- 
| cussion composition employed. The advocates of percussion 

firing claim that it is more simple, and requires no battery 
perfect insulation, &c., which may fail 
at a critical moment. It may be remembered, however, 
that fatal accidents have occurred with the percussion 
arrangement, even with guns which are not quick-firing pieces ; 
for instance, the Sissoi-Veliky 12in. gun was fired before the 
breech was closed, last March. With quick-firing guns the 
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MASTODON LOCOMOTIVE—DETAILS OF PISTON VALVE 
Railway. These engines are of the Mogul type, ; danger of an accidental blow, with an effect which can- 


with six coupled driving wheels, and a two-wheel leading 
truck. 


In passenger service, however, it is interesting to | 


note that the load per driving axle runs up to 47,600 Ib. on a | 


four-coupled bogie express engine of the Pennsylvania Rail- 
road, and 48,000 Ib., 
express engines of the Philadelphia and Reading Railway. 
The following is a list of the leading dimensions of the 
monster locomotives of the Greai Northern Railway. 


Cylinders .. 2lin. by 34in. 





Driving wheels 4ft. Tin. 
Bogie wheels .. 2ft. 6in. 
Journals of driving axles 9in. by llin. 
Driving wheel base Loft. J0in. 
Bogie wheel base 6ft. Sin. 
Total wheel base 26ft. Sin. 
Weight on driving wheels . 172,000 Ib. 
Weight on bogie : 40,750 Ib. 


Weight, total of engine ; 
Wheel base of engine and tender 
Length over engine and tender 
Total height to top of chimney 
Steam ports .. . : 
Exhaust ports. . 


o4ft. 1) 
15ft. 6in. 
1Sin. by 1?in. 
Sin. by 50in. 

















Piston valve, diameter. lft. 24in. 

: length , 2ft. 4}in. 
wreatest travel o}in, 
outside lap. llin, 
inside clearance lin. 

a lead, va e; in full gear 0 
Connecting rod eae, we Sft. 10in. 
Boiler diameter, minimum oft. 6in. 

ae maximum Tit. 44in. 
Boiler pressure... .. 210 Ib. 
Rail to centre line of boiler oft. 5in. 
Dome, diameter ?ft. Gin. 
Fire-box, length 10ft. 4in. 
width 3ft. 4sin. 

a depth at front Tft. 24in. 

» depth at back 6ft. Tin. 
Boiler plates ee din. and }fin. 
Fire-box plates Zin. 

Tube plate of boiler jin. 
Tube plate of fire-box gin. 
Crown sheet fein. 
Tubes, iron... 376 

» diameter .. . 2hin. 

length over tube sheets 13ft. 102in. 
Smoke-box, diameter ‘ 6ft. in. 
= length 5ft. Tin. 

Blast nozzle 5hin. to 52in. 


Smokestack, diameter 
Grate surface 


lft. 3iin. 


34 square feet 


Heating surface, tubes... 3043.—(w, 
” ” fire-box 235 
total .. 2980 





9in. by llin. 
5tin. by i2in. 
1 bearing, 7iin. by 


Journals of driving axles 
’ of bogie axles ° . = 
Main crank pin: 6hin, by thin. at connecting-ro« 


Sin, at coupling-rod bearing, 7din. by 7}#in. at wheel fit. 
Tender, 
Wheels Be bee 2ft. 9in. 
Journals .. .. .. 4}in. by Sin. 
Wheel base of bogies 6ft. 3in. 
Weeel base pee 18ft. 6in. 


Length of frame 


21ft. 10}in. 
Length of tank 7 


19ft. 6in. 


Width of tank.. .. es 8ft. 8in. 
Height of tank without collar 4ft. Tin. 
over collar oft. Tin. 


yain. and jin. 
4670 gallons 
10 tons 


Tank plates, steel oe 
fank capacity : 


Coal space... 





City AND GUILDS OF LonDoN INstTITUTE.—A special course of 
lectures on ‘‘ The Design and Testing of Power Cables for Specific 
Purposes,” will be delivered on Wednesdays at 12 o'clock, the 2nd, 
“th, and 15th of February next, by Mr. Mervyn O'Gorman, late 
manager of the Fowler Waring Cables Company, 


or over 21 tons, on the single-driver | 


not be accounted for, exists, and it is generally held that 
safety can only be really secured by the use of electric 
gear. In addition to safety in firing, the cartridges are safer 


to store, and can be stored away where percussion primers | 


could not be tolerated. Our business is with the firing at 
present. It is discouraging, then, to find that the Bouncer 
gun was actually fitted, as we should have supposed, with 
electric gear. Consequently without any percussion primer, 
and under the conditions which are thought to ensure com- 
plete safety, the piece was fired before the breech was pro- 
perly closed and locked. It follows, then, that it is of the 
utmost importance to ascertain exactly what took place, 
because, until we can account for the accident, all our quick- 


| firing guns have their character for safety rudely upset. At the 


| have been possible. 


| all is in perfect order, the gear may become displaced and | 





present moment, the 6in. quick-firing gun is probably the most 


important one in the service; it is imperative, then, that the | 


matter bo exhaustively sifted. The natural conjecture is 
that the safety stop had become worn, and the gearallowed to 
get out of order, so that contact was made before it should 
This, so far, is by no means satisfactory, 
because it suggests that, however safe in theory, and when 


unsafe without being readily perceived. It is certain that the 


Bouncer detachment were conscious of nothing irregular, and | 


were unaware of the possible creeping in of danger. It is 
not likely that they were much less careful than average ; but 


we know nothing that implies carelessness at present. We trust | 


that the gun can be examined, and the question worked out 
exhaustively. It may be possible, and would be satisfactory, 
to make the gun fire in the same way again, and so learn 
exactly what happened, and how to prevent it in future. 
The Thunderer gun accident was much more fatal than this, 


but, after all, was less serious in one way, because this one | 


concerns a much more important class of guns. We blew 


one gun to pieces to make sure of what happened to the | 


Thunderer gun. We trust that no price will be thought too 
much to pay for setting the Bouncer question at rest. It 
may need but little, but it seems likely to involve a modifica- 
tion in all our quick-firing gun arrangements. Whatever it 
involves, however, we trust that the demand will be faced 
and carried out. 








COAST FORTIFICATIONS OF THE UNITED 
STATES. 

In the ennual report of the Chief of Engineers of the United 

States army, recently submitted to the Secretary of War, 

there is the following estimate for coast defence work during 

the year 1898—1899 :- 


z 
Gun and mortar batteries 1,000,000 


Purchase of land for fortifications .. .. .. .. .. 100,000 
Protection, preservation, and repair of fortifications .. 20,000 
Preparation of plans for fortifications pas 1,000 
Sea walls andembankments.. .. .. .. .. .. .. 11,000 
Torpedoes for harbour defence: for the purchase of 

submarine mines and necessary appliances to 

operate them ; for closing the channels leading to 

our principal seaports; for needful casemates, 

cable galleries, &c., to render it possible to operate 

submarine mines Fh ahigia. merle Mitton tea Pees 30,000 


Total .. wig he en. e 1,162,000 
In regard to the purchase of the land for the sites of new and 
enlarged works, General Wilson states that the great range of 
modern high-power guns compels the establishment of defensive 
lines at distances from the cities and harbours consider- 
ably greater than heretofore deemed necessary, 





In the former the current is only completed when | 









At many | 





ee 
| harbours the sites of the older type works are 
from the objects to be protected insufficient to admit 
proper defence under modern conditions. At other es As a 
| the areas of the older sites, when otherwise suitabl ee 
too small to accommodate the modern defences are 
acquisition of suitable sites has, therefore, been a neo he 
feature of the construction of a modern system of sonsat 
defences, ; 
The operations attending the acquisition 
frequently attended by odious and unavoidable delays 
several points where defences are urgently required’ it he 
| been impossible to proceed with their construction for ve - 
of the necessary land. A number of important sibs aie 
remain to be acquired to carry out the approved projects Ke 
should be secured as promptly as possible, so that no Foc 
| may be experienced in the construction of the emplacem = 
| when funds become available. Ents 
The contract system of constructing fortifications 
authorised by Congress, but this system is not 
by General Miles, the head of the army, who has set 
objections as follows :—‘‘ The contract system, in its 
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tion to fortifications, is open to grave objections, chief amongst 
which is the undue publicity necessarily given to the plans 
to enable intending bidders to submit proposals intelligently, 
The character of the work is such that perfect freedom to in. 
troduce changes during construction is extremely desirable 
a freedom that is seriously hampered by the existence of a 
contract. A comparison of the results accomplished during 
the past fiscal year between the contract and hired labour 
systems shows that the latter is in every way superior, being 
more rapid, satisfactory, and equally economical. A con. 
tinuance of the contract system, in connection with the con. 
struction of fortifications, cannot be recommended." 





BULL’S METAL TAIL SHAFTS. 





SoME months ago a marine shaft, supplied by the Phosphor 
Bronze Company—in Bull's metal—and weighing 19 ewt. in the 
rough, the finished diameter being 6jin., successfully passed 
Lloyd’s survey. The engineer of Lloyd’s Register of Shipping, 
however, intimated that a somewhat harder material would be still 
more acceptable, and when the opportunity came to supply a 
second shaft which had to pass the same survey this good advice 
was acted upon. The second shaft was supplied to the order of 
Messrs. Simpson, Strickland, and Co., of Dartmouth, who have for 
some years used Bull's metal extensively for their tail shafts. The 
finished diameter of the shaft was 4,%,in., the rough weight being 
65 ewt. The shaft was forged about 8in. too long, and two test 
bars were machined out of the end. These bars were broken by 
| the testing works of the Mersey Docks and Harbour Board, 
Birkenhead, with the following result :— 

Description 


Round 


| Size, diameter.. .. .. s F ; 7s 
Area, before testing .. ‘ = 477 
Breaking strain, tons per square inch as . 


29°16 


27°07 


| Elongation, per cent. on 3in. (first bar) 
Elongation, per cent. on 3in. (second bar) .. : 
| : 4 - 

| It will be noticed that the result is well above the average results 
| obtained with mild steel, whilst the amount of elongation will prove 
! 


x 


that the high tensile strength is not secured at the expense of the 
| requisite toughness. The testing machine employed unfortunately 
| was not fitted for the examination of the limit of elasticity, but 
| from other tests on the same material this may be estimated at 
| 14 to 15 tons, As these forged bronze shafts combine the highest 
tensile strength obtainable with steel shafts of safe composition with 
| an even greater toughness and absolute security against prejudicial 
| crystallisation through the mysterious condition described as 
| ‘‘ fatigue,” developments of some interest to marine engineers are 
| to be expected in connection with Bull’s metal forged marine 
| shafting. No brass or gun-metal liners are necessary in connection 
with these bronze shafts, and their cost doesnot, therefore, compare 
unfavourably with steel Although no shaft above 6}in, diameter 
| has yet been supplied, there is no reason why the material should 
not give equal satisfaction with greater dimensions. 





LocoMOTIVE BUILDING IN THE UNITED States IN 1897.--Fron 
the statements received from the locomotive building firms of the 
| United States covering the number of locomotives built during the 
year 1897 it appears that a total of over 1000 have been built. We 
have not received the returns from two firms, which would pro- 
bably increase the number to about 1100. The seven most 
prominent builders report a total of 1052 locomotives, of which 
225 were for export. Of those built for domestic service 271 are 
of the eight-wheel type, 282 have three driving axles and are of 
the Mogul and ten-wheel types, 92 are of the Consolidation type 
four are of the six-wheel connected type, fifteen are of the twelve- 
wheel type, 86 are switchers, and others are of miscellaneous types. 
As 1897 must be considered an off year as regards the building of 
new equipment the record is satisfactory. It would be equally 
ne to examine figures for the number of cars built during 
the year, but as the returns are not all available at this time it 
= be impossible to state the number until later, —The America 
UNGIneei'. 
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RAILWAY MATTERS. 


ted that the locomotives for the Central London 


Fes. 4; 





js sta 1 
ti are to be of 800-horse power, and will weigh 45 tons, A | 
aap fifteen miles per hour, with a train of five carriages, is 
speed 
a to be guaranteed, 


endon and North-Western Railway Company | 
.d to proceed immediately with the construction of a new 
Lancaster, the cost of which will be from £60,000 to 
Negotiations for additional land near Castle Station have 


que L 
have decide 
station at 
70,000. - 
= sanctioned. 2. | 

\ yoveL railway contract is reported from the United | 
6 'The Illinois Central Railroad Company has contracted to 
hips from Howard’s shipyards, at Jeffersonville, Indiana, 
Gan Francisco. There will be fifty car loads of freight. The 
yp Pes wnt will go over the Illinois Central to New Orleans, and 
— over the Southern Pacitic to San Francisco, where the ships 
will be set Up- : 
"rue report of the Taff Vale_ 
half-year ended December 3lst, 1897, states that the balance avail- 
ble’ for dividend is £129,576, against £128,377. The traffic | 
5s eipts show an increase of £9750 when compared with those of 
the corresponding period of 1896, The working expenses amounted 
to £215,723, or i4°9 per cent. of the gross revenue, against 54°2 
percent, int the corresponding period, mn’ 

Last week our contemporary the /lectrician. published, 
+, the form of a supplement, an interesting table giving full par- 
vonlars of the electric railways and tramways in the United 
Kingdom, from which we gather there are some twenty-three lines 
in operation, that the construction of twenty-five others is 
«ficiently far advanced to make it probable that they will com- 
ence running before the year is ended, and that there are now 
gma schemes for the construction of ten underground electric 
railways in London, and forty-eight light railways and tramways 
in London and the provinces, The lines in actual operation, 
together with such as will commence running in a very few wecks, | 
comprise over 150 miles of track, while the aggregate track- 
mileage of the lines working and in course of construction approxi- 
mates to 400 miles, 

Tue death of Lord Sackville Arthur Cecil——half-brother 
of the Marquis of Salisbury—took place on Saturday afternoon at 
Holwood, Beckenham, Kent. He was a son of the second Marquis 
of Salisbury, and was born in 1848. Educated at Wellington 
(ollege and Trinity College, Cambridge, he took his B.A. degree 
in 1869, and his M.A. in 1872. He had considerable scientific 
attainments, and became very well known in connection with both 
milways and telegraphs, From 1878 to 1880 he was assistant 
veneral manager of the Great Eastern Railway, and from 1880 to 
1885 he was general manager of the Metropolitan District Railway. 
He also beeame chairman of the Exchange Telegraph Company, 
and director of the Eastern Telegraph Company, the Brazilian 
submarine Telegraph Company, the Globe Telegraph and Trust 
(‘ompany, and the Pacific and European Telegraph Company. 

Iris announced that the Roumanian Government has 
decided to construct several new railways with the object of 
attracting the traffic between North-Western and Central Europe | 
and the East. It is considered that this end will, to a certain 
extent, also be promoted by the projected railway bridge across 
the Danube, connecting Turn-Severin with Gladova. Exceptional 
importance is attached both to this bridge, which will form a | 
juncture between the Servian Timok Valley railway and the 
Roumanian system, and in a still greater degree to the new line | 
through the Rothenthurm Pass, When the latter is complete this 
route will be the shortest to Salonika, says the 7 corre- 
spondent «f Vienna. ‘he Roumanian Government proposes to 
apply to Parliament for a grant for the construction of the line | 
between Kurte Arjish and the Rothenthurm Pass, which, accord- 
ing to the contracts now concluded, must be opened to traffic in 
the autumn of 1899, As is already known, Hungary has com- 
pleted the railway between Hermannstadt and the Rothenthurm 
Pass, as well as that connecting the eastern Transylvanian railways 
with the Ghymes Pass, while Roumania has undertaken to finish 
the short line between the latter point and Okna, in the Bakeu 
district, by next autumn. 


States. 
carry fours 


tailway Company for the | 


payed ted 
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THE report of the London and South-Western Com- 
pany for the half-year ended December 31st states that the expendi- | 
ture on capital account for the half-year was £376,056. The gross 
revenue was £2,330,772, against £2,229,163 ; and the gross expendi- 
ture £1,306,210, against £1,222,307 ; leaving a balance of £1,024,562, 
against £1,006,856. The receipts show increases from all descrip- | 
tions of traffic, with the exception of live stock, in which there was | 
a decrease, The increased expenditure is attributable to the 
vdditional train miles run, the enhanced price of coals and other 
materials, the additional miles of permanent way renewed, the 
extra amount of work done in repairs and renewals of the carriage 
and wagon stock, the opening of new stations and additional signal- 
boxes for the better working of the traffic, and a further increase 
of wages to the staff. The working expenditure is at the rate of 
53°67 per cent. of the receipts,as compared with 52°28, The plans for 
the works of the Moon Valley Railway—Alton to Fareham—are in | 
course of preparation, and tenders for the construction of the line 
will now be invited. The Holmsworthy and Bude Railway is | 
approaching completion, and is expected to he ready for traffic in | 
July next. The order of the Light Railway Commissioners for the | 
Basingstoke and Elton Light Railway has been confirmed by the | 
Board of Trade, and the construction of this new line will be com- 
menced without delay. Further widenings of the line from Nine 
Elms to Clapham Junction and from Woking to Basingstoke are 
making good progress, and the additional lines of rail between 
Basingstoke and Worting ‘Junction have been brought into use. 
lhe directors have applied to the Light Railway Commissioners for 
an order empowering the company to construct a light railway from 
« point on the line below Grateley Station to the new military camp 
on Salisbury Plain. ’ 








lar Pennsylvania Railroad Company has decided to 
lend its aid in the work of solving various mechanical problems, 
also doing this in co-operation with the Mechanical engineers and 
sclentists and men of financial authority who are associated with | 
George Westinghouse, The Pennsylvania Company has already 
laid a track for the purpose of making these experiments. which 
offers five miles of trackage, and is placed in a singularly con- 
venient region for the accurate testing of various plans and 
inventions, the swift remedy of defects and the careful study of 
every appliance which any person may offer for inspection or test. 
The tracks, says The Philadelphia Press, have been laid down in | 
East Pittsburgh, almost parallel with the Pennsylvania Railroad 
tracks, although in the valley beneath those tracks, in which the 
Westinghouse works are situated. Already in those vast yards a 
system of electric propulsion has been in use for several years. By 
it the freight cars, which are switched into the yard, and which 
carry from the works the machines destined for distant markets, | 
have been hauled with economy, perfect ease and method. It is 
What is known as the button system. The third-rail system is also | 
to be tested in every detail. ‘The tracks which the Pennsylvania | 
Railroad has established, and which the Westinghouse people are 
utilising with an electric car, are supplemented by two interior 
rails, That is to say, it is not a single third-rail system, but is what 
a be called the double third-rail system. This system is now 
deter tested upon these tracks, very largely for the purpose of 
«termining whether the element of danger can be completely 


climinated, and if this can be done, whether the system thus 
established can be operated as economically and as satisfactorily in 
4 \ the live rail, such as 
nt Clark is using upon the branch line near Hartford, 





other ways as the third-rail system wit 
Preside . 
Conn, 


| direct communication was suspended. 
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NOTES AND MEMORANDA. 


As illustrating the growth of the telegraph system, it 
is stated that no fewer than 79,423,556 telegrams were handled 
by her Majesty's Post-office last year. This number exceeds by 
two millions that of the paid letters which passed through the Post- 
office when the Queen came to the throne, 

Tue production of aluminium in the United States in 
1897 amounted to 2000 short tons, or 4,000,0001b., against 
1,300,000 Ib. in 1896. This was entirely the production of the 


| Pittsburgh Reduction Company, which continues to control the 


manufacture of this metal in the United States. 

Tuer electrical resistance of crystallised silicon was the 
subject of a communication to the Paris Academy of Science, by 
M. Fernand Le Roy. The resistance of silicon is about 1300 times 
that of electric light carbon, and diminishes on heating, a decrease 
of about 40 per cent. corresponding toa rise of 800 deg. Cent. 


THE second year’s working of the North Sea and Baltic 


| Canal, which ended with March last, shows that 8287 steamers 


and 11,673 sailing ships, or a total of 19,960 taxable vessels, 
measuring altogether 1,848,458 register tons net, used the canal. 
The tonnage of the steamers was 1,407,435, and of the sailers 
441,023 tons. Not quite the whole number of these vessels, how- 
ever, traversed the canal from end to end, but those which did so 

thus passing through both terminal locks—numbered £084, 
measuring 1,542,577 registered tons, 

Tue Board of Trade returns of the German Empire 
for the year 1897 show imports of 401,630,423 metric centner, 
against 364,102,570 in 1896 and 325,369,756 in 1895, showing an 
increase of 10°31 per cent. and 23°44 per cent. respectively. The 
exports amounted to 280,076,094 metric centner, against 257,198,756 
in 1896 and 238,296,583 in 1895, showing an increase of 8°89 per 
cent, and 17°53 per cent. respectively. The value of the imports 
during the twelvemonth, exclusive of precious metals, represented 
$,646,492,000 marks, against 4,307,163,000 and 4,120,669,000 in 
the two previous years, an increase over 1896 of 7°88 per cent. and 
over 1895 of 12? per cent. The value of the exports of the year 





| totalled, exclusive of precious metals, 3,652,949,000 marks, against 
lg 





3,525,130,000 and 3,317,900,000 marks in the two previous years, 
showing an increase over 1896 of 3°63 per cent., and over 1595 of 
10°10 per cent. 


THE number of submarine cables throughout the world 
is 1459, of which, however, 1141 are coast and river cables belong- 
ing to Governments, and of comparatively small strategic value. 
The total length of cable is 162,928 miles. Of this mileage com- 
panies own 143,024, and of the companies themselves 76 per cent. 
are managed in London. France commands twelve cables of 2033 
nautical miles in European waters, and thirty-three cables of 
26,356 miles in colonial waters; while Germany controls eleven 
cables of 3040 nautical miles in European waters, and three cables 
of 470 miles in colonial waters. In time of war it has always beer 
the practice for messages to pass without question through neutral 
States. For instance, during the recent war, telegrams between 
Turkey and Greece were forwarded by way of Austria, though 
In the Chinese War there 


| was no interruption of the telegraphic service with China and 





upan. But in the event of war with France or Germany, 
8,389 miles of cable in the case of France and 3510 miles in the 





| case of Germany would be deducted from the mileage control of 


England. 


Mvcu interest will be taken in tests now beginning in 
the Laboratory of Applied Mechanics of the Massachussets Insti- 
tute of Technology, says the Railroad Gazette. A series of steels 
has been obtained having from one-tenth of 1 per cent. carbon, 
varying by tenths to nine-tenths of 1 per cent. There are three 
bars in each series, ]}in. in diameter and 18ft. long. Each bar is 
cut in three 6ft. lengths, and each piece analysed chemically for 
carbon, phosphorus and sulphur, Two of the pieces of each bar 
are tested in the tension machine, and one in the torsion apparatus. 
The elastic limit and modulus of elasticity are determined in each 
case. This work is done by the students, under the supervision of 
the professor in charge. This investigation will probably extend 
over two years. One of the theses for this year will continue work 


| done by Professor Sondericker some years ago, on the character of 


the elastic changes produced by repeated stresses in different 
grades of steel. This work will take steels of different degrees of 
carbon, and test them under heavier stresses than before, to deter- 
mine what relation, if any, exists between the elastic changes and 
the structure of the steel, as shown by microscopical examination 
of etched polished sections, 


AN important memoir on the magnetic properties of 
tempered steel has been communicated to the Société d’Encourage- 
ment pour l’Industrie Nationale, for publication in their Bulletin, 
by alady. Madame Sklodowska Curie, the authoress, discusses 
which are the best kinds of steel for the construction of permanent 
magnets. In the first series of experiments, bars and occasionally 
rings of stee] were heated in an electric furnace, the spiral current 
of which at the same time furnished the magnetic field. It was 
found that steel does not take the temper unless heated to a tem- 
perature superior to that at which its magnetic properties change. 
Among various steels, those containing 1°2 per cent. of carbon 
were found best suited for the construction of permanent magnets. 
Madame Curie has also considered the presence of different metals 
in steel, While these do not usually modify the residual magnetisa- 
tion, they often considerably increase the coercitive field—i.e., the 
tield required to cause demagnetisation ; the addition of tungsten 
or molybdenum furnishing the best steel for magnets. The paper 
concludes with an examination of the stability of magnetisation in 
bars, the effect of blows and of variations of temperature being 
specially considered. The greater the coercitive field the less is 
the effect of blows ; heating to 200 deg. considerably affects good 
magnetic steel, even a temperature of 100 deg. is detrimental, 
while the best permanent magnets are made by heating the steel 
to only 60 deg., and partially demagnetising it after haviug mag- 
netised it to the point of saturation. 


Aw extended series of experiments have been carried 
out by Messrs. Newberry with a view to ascertaining whether it is 
possible to find a general formula which will indicate the amount 
of lime which should be added to any clay to give the best result 
in the manufacture of hydraulic cement, and also what effect the 
oxide of iron in the clay has upon the cement. Tests were also 


| made to ascertain the effects of soda in the raw materials, as the 


artificial addition of alkalies is often recommended in the case of 
materials naturally deficient in them. The possibility of the 
replacement of a certain proportion of lime by the magnesia in 
the clay was also made the subject of experiment. The results 
are given in a paper communicated by them to the New York 
section of the Society of Chemical Industry. The conclusions 
arrived at by Messrs. Newberry are summarised as follows :— 
(1) The essential constituents of Portland cement are tri-calcium 
silicate, with varying proportions of di-calcium aluminate, and the 
theoretical weight of lime to be added to a clay to make Portland 
cement is found by multiplying the silica by 2°8 and adding to this 
figure the amount of alumina multiplied by 1:1, thus:—Lime 
required = (Si O, x 2°8) +(Al,O, x 1'1). (2) The iron oxide in 
the clay need not be considered in calculating the proportion of 
lime required, That, although at a high heat the iron oxide 
combines with lime, and acts like alumina in promoting the com- 
bination of silica and lime, it may in practical manufacture 
be disregarded. (8) Soda is of no value in promoting the com- 
bination of lime and silica, and probably plays no part in the 
formation of cement, (4) Magnesia also probably plays no part 
in the formation of cement, and is incapable of replacing 
in cement, 





MISCELLANEA, 


Tue Great Northern Railway Literary Society will give 
a smoking concert at the Queen’s Hall on Friday, 11th inst. 


Tue German-Australian Steamship Company has given 
the Flensburg Shipbuilding Company an order for a new boat of 
about 7000 tons carrying capacity. 

THE Main Drainage Committee of the London County 
Council report that during the year ended December 31st last 
46,494 and 33,373 million gallons of crude sewage were treated at 
the Barking and Crossness outfall works respectively, together 
making a total quantity of 79,867 million gallons, or an average 
of nearly 219 million gallons per day. During the same period 
1,408,000 and 697,000 tons of sludge were sent to sea from the 
respective stations. 

Apmrrers of Welsh watersheds, amongst whom London- 
ers may fairly be included, will be interested in seeing the record rain- 
fall of December as taken by the Cardiff authorities at the Cwmtaff 
reservoir near the Beacons. This was 15°32in. in the month, and in 
one day no less than 3°36in. It seems possible that there is a 
great future yet for the Beacons as a water source. Cardiff has 
taken one great slice of the shed, Merthyr another, but the great 
track from the highest part of the range to Talybont and the 
lake of Llangorse is so far not utilised. 


Ovr American contemporary the Engineering 
Magazine has apparently on its staff a faithful disciple of Lewis 
Carroll, aud a philologist of peculiar ingenuity. In an index of 
mechanical engineering, we find catalogued agrate described recently 
in La Recue Technique. Thegrateresemblessomewhata Venetian blind 
or persienne, and is consequently known as ‘ La Grille 4 Lames de 
Persiennes.” This has been translated as the “‘ Persian Sword” 
grate, and we are informed that its name is derived from “the 
shape which is given to the air and gas jets”! 


THE following appointments are announced in Paris:— 
M. Laurent Cochelet, French Consul-General at Liverpool, is trans- 
ferred in the same capacity to New Orleans, in succession to 
M. Bosserout d’Anglade, who goes to Milan. M. Rochet is 
appointed Consul at Liverpool. M. H. de Surrel, Vice-Consul at 
Manchester, is transferred to Santa Fé, United States, and is 
succeeded by M. Foex. M. P. Lefaivre, First Secretary of the 
Embassy at Washington, is transferred to Berne, and M, Thiébaut, 
Consul at Chicago, takes over the duties of First Secretary at 
Washington. 

Her Majesty’s Secretary of State for Foreign Affairs 
has received a despatch from the Consul General at Sofia, to the 
effect that the Municipality have issued a notice inviting tenders 
for supplying the town of Sofia with electric light and tramways. 
The concessions for the lighting and tramways are to be taken 
together. Tenders will be received up to 11. a.m. on March 17th. 
Further particulars may be obtained, and a copy of the specifica- 
tion and other papers may be inspected, on application at the 
Commercial Department of the Foreign-office between the hours 
of 11 and 5 


THE recent accident to the battleship Iowa illustrates 
one of the effects of the modern intricacy of construction and 
design in the batteries of battleships, following their increase in 
power and quickness of handling. According to an American con- 
temporary, during a sea test of the 12in. guns for rapidity of fire 
with smokeless powder, at the sixth shot the dashpot, used to 
relieve the cylinders in recoil, broke and fell, disabling the gun 
completely. This dashpot weighs about 500 1b., and while the 
damaged part can be easily restored in a Navy yard, if it breaks in 
action the warship is practically at the mercy of the enemy. 


Tue Chesterfield and Midland Counties Institution of 
Engineers, and the Midland Institution of Mining, Civil, and 
Mechanical Engineers, are to hold a joint meeting in Sheffield on 
Saturday, February 5th. The agenda includes papers as follows :-—— 
‘*Explosions in Air Compressors and Receivers,” by T. G. Lees ; 
‘The Pneumatophor, and its Value for Saving Life in Colliery 
Explosions,” by Mr. Richard Cremer ; ‘‘ Notes on the Change in 
Character of the Barnsley Seam between Rotherham and 
Pontefract,” by H. St. John Durnford. Other papers which have 
appeared in the ‘* Transactions ” of the Federated Institution will 
be open for discussion. 


At the last monthly meeting of the Leeds Association 
of Engineers Mr. J. Clark Jefferson read a paper on ‘‘The Design 
of Water-tube Boilers.” With regard to the transmission of heat, 
he referred to Professor Durston’s experiments, showing that the 
internal resistances of the walls of the tubes were negligible as 
compared with the surface resistances. He also described Messrs. 
Thornycroft and Yarrow’s experiments in regard to convection 
and the relative merits of various forms and arrangements of tubes. 
Referring to the partial adoption of the Belleville boiler by the 
Admiralty, Mr. Jefferson dealt with the criticisms thereon which 
have taken place both in Parliament and the technical Press. He 
was of opinion that the superiority of this boiler was due to the 
water-level regulator and the feed arrangements. 


THE question of electric power for Midland industries 
is still creating a good deal of interest. In a communication on 
the subject, Mr. T. Vaughan Hughes, of Princes-chambers, Bir- 
mingham, says we seldom obtain more than 12 per cent. of the 
stored-up energy in the coal burnt under the boilers given as 
useful effect on the crank shaft of our highest class steam engines ; 
whereas dynamos and motors deliver 95-98 per cent. of the power 
supplied to them, and are without doubt the most perfect practical 
transformers of energy we possess. If we wait for all the possi- 
bilities of electricity to be developed we shall be left behind, as 
must be patent to everyone who has seen the gigantic works at 
Niagara, Schaffhausen, and Johannesburg. He has permission to 
show a Midland factory propelled entirely by electricity generated 
on the spot by gas engines, using Dowson gas, at the rate of a 
small fraction of a penny per horse-power per hour. He is decidedly 
in favour of the utilisation of blast-furnace gases for generating 
steam to drive dynamos. What is wanted is a body that is pre- 
pared to deliver a suitable electric current—say triphase, with a 
periodicity of forty—to supply the rotary or static transformers, 
and maintain them at a reasonable rental, and to deliver the 
current at low prices with all reasonable assurances of regularity of 
supply and constancy of pressure. 


A PRESENTATION was made on Saturday, the 29th ult., 
at 3 p.m., at the Institution of Civil Engineers, to Mr. William 
Hirst, of 9, Gracechurch-street, E.C., the treasurer of the Per- 
manent Way Institution and the vice-president of the Railway 
Officials’ Association. The presentation took the form of a paint- 
ing of the recipient and an illuminated address on vellum, and 
came from the members of the Permanent Way Institution. Mr. 
Hirst, commencing in 1854 on the Manchester, Sheffield, and 
Lincolnshire Railway as platelayers’ boy, worked there for four 
years, and then went—in 1858—to the Great Northern Railway as 
engine cleaner until 1860. In 1861 he was shifted to King’s-cross 
Station, where he worked as a brass handle cleaner, remaining 
there for two years. In 1863 he went to the Midland Railway as 
platelayer, and remained with them until 1870. In 1870 he was 
made foreman platelayer, and put in the Victoria Dockyard 
Station for the Midland Company. In 1870 he was appointed 
chief inspector of permanent way on the Great Eastern Railway 
Company from Liverpool-street to Enfield and Hackney Downs to 
Chingford, retaining this appointment until 1874. In 1874 he was 
appointed manager and secretary of the Brunswick Rock Asphalt 
Paving Company, which he held for 64 years, and in the year 1881 
he became the entire owner of the company, and has since carried 
on business as a contractor of public works at 9, Gracechurch- 
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Tus ENGINEER can be had, by order, from any newsagent in town or 
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In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive THE ENGINEER weekly and post free. Subscriptions sent by 
Post-oflice Order must be accompanied by letter of advice to the 
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ADVERTISEMENTS. 


ta” The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


George- 


GN AGENTS FOR SALE OF THE ENGINEER. 


J. ComBrRIpGE AnD Co., Baplanade-road, and Railway Book- 


CANADA.- MonTREAL News Co., 88€ and 388, St. James-atreet, Montreal. | 


TO CORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuseripls; we must, 
therefore, request cormapondents to keep copies, 


INQUIRIES. 

} HORSESHOE MAKING MACHINERY. 
Srr,—Can any reader give me the names of some makers of horseshoe 

making machinery ? R. Z. 

| REPLIES. 





Bert.—{1) A charcoal burner is not a collier. (2) We do not know how 
many recognised trades there are ; nor by whom recognised ; nor does 

| any one else. 

H. R.—If the machine is commonly known and described by the title 
you give, you can use it provided you take care to make it clear that 

| You are the maker and seller. You must be careful to avoid a sugges- 

| tion that the machines you make and sell under the description are 
not made or sold by your late partner. We understand that the 
partnership no longer exists. 

J. F.—-A main, 25in. in diameter, five miles long, laid with an inclination 
of 60ft, to the mile, would discharge 10,000 gallons of water per minute. 
The delivery would be the same if the water was driven uphill by a 
pump, but the pump would have to produce a pressure equivalent to 
not less than 120ft. to the mile. Of this one-half would be required 
simply to balance the head. The other half would be employed in 
imparting to the water the requisite velocity. 
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MEETINGS NEXT WEEK. 

Society or Enaineers.—Monday, February 7th, at 7.30 p.m., at the 
| Royal United Service Institution, Whitehall. Inaugural address by the 
| President, Mr. William Worby Beaumont. 

THe Brivisa AssociaTION OF WATERWORKS ENGINEERS.—Saturday, 
February 12th, at ll a.m. Paper, ‘‘ Springs and Wells for Towu Supplies 
and Works in connection with same,” by Mr. H. W. Pearson, M. Inst. 
C.E., Engineer of the Bristol Waterworks. 

THe INSTITUTION OF ELECTRICAL ENGINEERS.—Wednesday, February 
9th, at 8 p.m., at the Institution of Civil Engineers, 25, Great George- 
street, Westminster, S.W. Discussion on ‘‘ Notes on the Electro- 
Chemical Treatment of Ores containing the Precious Metals,” by Major- 
General Webber, C.B., Past-president. Paper, ‘‘ An Electrolytic Process 
for the Manufacture of Parabolic Reflectors,” by Sherard Cowper-Coles, 
Member. 

Tue InstTiTuTION oF Civin ENcingeRs.—Tuesday, February 8th, at 
8 p.m., Ordinary Meeting. Papers to be read and discussed, ‘‘ The 
Security of Locomotive Fire-boxes,” by William Thow, M. Inst. C.E.; 
‘Friction of Locomotive Slide Valves,” by John A. F. Aspinall, M. Inst. 
C.E.—Friday, February 11th, at 8 p.m., Students’ Meeting. Paper, 
‘*The Protection of Power Transmissions from Lightning,” by John T. 
Morris, Stud. Inst. C.E. 

Roya. InstiruTion oF GREAT Britain.—Friday, February 11th, at 
9 p.m. Discourse on ‘‘The Metals used by the Great Nations of 
Antiquity,” by Mr. John Hall Gladstone, Ph.D., D.Sc., F.R.S., M.R.I— 
Afternoon Lectures at 3 p.m.: Tuesday, February 8th, ‘“‘ The Simplest 
Living Things,” by Prof. E. Ray Lankester, M.A., LL.D., F.R.S8.; 
Thursday, February 10th, ‘‘Some Italian Pictures at the National 
Gallery,” by Mr. Jean Paul Richter, Ph.D., M.R.1.; Saturday, February 





| 12th, ‘The Structure of Instrumental Music "(with Musical Ilustra- 
| tions), by Mr. William H. Hadow, M.A., B. Mus. 


Prices for Displayed Advertisements in “ ordinary" and ‘‘ special "| 


positions will be sent on application. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 


Letlers relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other | 


lettera to be addressed to the Editor of THe ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 





PUBLISHER’S NOTICE. 


*," With this week's number are issued as Supplements a Four-page 
Engraving of the Paddle Engines of the Hungarian Steamer 7. 
Ferenc: Jozef, and the Index to Vol, lxxxiv. Every copy as 
issued by the Publisher includes copies of these Supplements, and 
subscribers are requested to notify the fact should they not receive 
them. Price 12, : 












* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will obliye by giving promp 
information of the fact to the Publisher, with the name of th 
Agent through whom the paper iz obtained. Such inconvenience, 
if suffered can be remedied by obtaining the paper direct from 
this office. ; 








| engineering. 


Society or ArTs.—Monday, February 7th, at 8 p.m. Cantor Lectures. 
“Decorative Bookbinding,” by Cyril Davenport. Three Lectures. Lec- 
ture III.:—Decorative Bookbinding in England from the sixteenth to 
the eighteenth century—Gold and enamelled bindings made for Henry 


| VIII. and Queen Elizabeth—Bindings embroidered on velvet of the 


Tudor period, and on satin during the seventeenth century—Gold tooled 
work by Thomas Berthelet in the sixteenth century, by Samuel Mearne 
in the seventeenth century, and by Roger Payne in the eighteenth 
century, and the influence of these great binders upon the art.— 
Wednesday, February 9th, at 8 p.m., Ordinary Meeting. Paper, ‘‘Com- 
pensation to Workmen,” by A. D. Provand, M.P. 








DEATH. 
On the 30th January, at Heaton Moor, after 48 hours’ illness, SypNEY 


HownamM Hownam-MEkk, M.I.C.E., third son of the late Mr. Sturges | 


Meek, aged 43 years, 
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LARGE LOCOMOTIVES. 

THosE who watch the progress of events in the rail- 
way world know that within the last five years a some- 
what rapid development has taken place in locomotive 
Not in this country alone, but all over the 
world a demand for exceptionally powerful locomotive- 
has been manifested. It is a matter of common knows 
ledge that the locomotives of Great Britain have been, on 


| the whole, in the past less powerful than those of other 


| 


countries. Possibly the words ‘less powerful” are open 
to exception, and it would be more accurate to say that 
they have been smaller. That has been in large measure 
due to the excellence of English coal. Recently, how- 
ever, we have seen very large as well as powerful engines 
tried at last on our railways. We may cite as examples 
Mr. Dean’s huge coal engine—illustrated in our impression 


| for Nov. 5th, 1897—and Mr. Webb’s, Mr. Manson’s, and 


Mr. Drummond's four-cylinder locomotives. But besides 


| these we have on most railways the introduction of a new 


elass which, if not exceptionally large, is yet much bigger 
than any locomotives of, say, twenty years ago. We may, 
for example, compare Mr. Webb’s recent compounds with 


| the Lady of the Lake class, or the Drummond tank engines 


with the tank engines designed and built by Mr. Beattie, 
which did excellent service on the London and South- 
Western Railway for so many years. Why such large 


| locomotives should be wanted is an interesting question, 
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and concerns the economies of railway traffic. 

The weight of passenger trains has gone on augment- 
ing steadily, while their speed has certainly not been 
reduced. The average train of to-day takes a great deal 
more pulling than did the train of a dozen years ago. 
Locomotive superintendents in this country have always 
deemed it essential that locomotives should be as econo- 
The result is that in no country in 
the world are railway coal bills so small in proportion to 
The English locomotive is an admirable 
machine, and every effort has been made to get maximum 
In a word, the 
British locomotive superintendent does not like a big 


‘| engine, and will always endeavour to get along with the 


smallest engine that will do his work, for various well 
understood reasons, one being that big engines always 
use more coal per mile than small engines, while their 
first cost is greater. Again, we desire above all things 
to keep the locomotives out of the repair shops, and this 
has led to the adoption of very liberal dimensions of parts. 
There is reason, we think, to say that, excluding the 
boiler, an English locomotive with 18in. cylinders weighs 
more than any other engine of the same power in the 
world, if we exclude certain very complicated continental 


locomotives. Now the result of keeping down the power of 
the locomotive while the weight of trains increased has 
led to an excessive amount of piloting. A given engine 
will, let us say, take ten corridor coaches at a stated 
speed, and keep time perfectly in fine weather ; but when 
a moderate gale is blowing, or the rails are slippery, the 
division superintendent knows that the train cannot keep 
time with one engine, and two are used. Again, certain 
special boat trains are found to be about a coach or two 
too heavy for one locomotive, and so again piloting is 
adopted. But this piloting is a hateful expedient to all 
concerned ; and so to avoid it we see gradually being put 
upon our roads a very large and powerful class of loco- 
motive, and it is to be expected that in future years the 
coal consumption per train mile per locomotive will 
increase, while there will be a reduction on the whole coal 
bill by the suppression of piloting. If, for example, 30 lb. 
per train mile is the normal consumption for one engine, 
then it is pretty certain that for two engines when pilot- 
ing the consumption will not be less than 50 lb., while 
for one engine doing the work of the two it would be 
40 lb., to say nothing of the wages of a driver and fireman 
The adoption of the big locomotive on our railways has 
been postponed, perhaps, too long; and we are disposed 
to agree with Mr. Ackworth, who stated last week in our 
correspondence columns that every engine ought to be 
able to haul any train to which it is attached 20 per cent. 
quicker than the booked velocity. 

It is, however, not by any means an easy matter to 
augment very much the power of the modern English 
locomotive. Not only are our railways limited in capacity 
by the gauge, but by the dimensions of the tunnels and 
bridges, and the position of the platforms. This last is 
very important. Abroad, the platform as known to us 
can scarcely be said to exist. We cannot squeeze between 
the frames of an engine cylinders much over 19in. in 
diameter, and it is doubtful if 2lin. outside cylinders 
would pass the platforms of some of our large stations. 
Nor is this all. It is not easy to see how boilers much 
over 5ft. in diameter could be used on an English railway, 
because of the tunnels. These things hamper the English 
engineer in a way that is scarcely realised in other 
countries. The drift of opinion seems to be entirely in 
favour of multiplying the number of cylinders, instead of 
augmenting their size; and getting increase of boiler 
power by making the boiler longer, rather than by 
increasing its diameter. Mr. Webb’s Greater Britain 
type is one example of this. Mr. Drummond’s engine 
with a very long fire-box and water tubes is another 
example. 

In the United States the railways are of such capacity 
that the locomotive superintendent has a free hand, and 
immensely powerful engines have for a long time been 
employed at the other side of the Atlantic. But a 
maximum has been reached which we think it will never 
be worth while to pass in the two enormous locomotives— 
by far the largest ever constructed—one of which we 
illustrate this week on another page. These huge ma- 
chines present many points of interest well worth criticism. 
The cylinders, 2lin. in diameter, and 34in. stroke, are the 
largest non-compound ever used on a railway; each of 
them is about equal in capacity to two cylinders 18in. in 
diameter by 26in. stroke. We have thus a locomotive 
which is in so far twice as powerful as a large English 
engine. It is by no means easy to see how we 
in this country could provide a boiler that would 
supply an adequate quantity of steam to these great 
cylinders. In a word, we do not think there would 
be room. The American engines have boilers with 
shells no less than 793in., or 6ft. 73in. in diameter. 
Inside these shells are 376 tubes 24in. diameter. The 
grate is limited in width, being only 3ft. 5in. wide, but it 
is 10ft. 4in. long. Whether it will or will not be possible 
to fire properly a grate of this tremendous length we are 
unable to say. The fire-box is of steel, and only 2in. 
thick, except the tube-plate, which is but gin. We are 
told that the boiler is Player’s patent. If this information 
had not been supplied we should have called it an 
ordinary Belpaire boiler with an extended smoke-box. 
A very good idea ofits construction will be obtained from 
the engraving, which we give elsewhere, from a photo- 
graph which was taken while the boiler stood on a truck in 
the maker’s yard. To give a notion of what the boiler 
will have to do we may say that, if the engine made 
1000ft. of piston speed per minute, corresponding to 176 
revolutions per minute, the average effective pressure 
being 100 lb. per square inch—which it might easily be, 
the safety valve load being 210 lb.—the work of each 
cylinder would be a little over 1000-indicated horse- 
power. As the grate area is approximately 35 square 
feet, it follows that each foot of grate must produce about 
57-indicated horse-power per hour, and allowing 3 lb. of 
coal to the horse-power, the consumption must be about 
170 lb. per hour. Here we have the weak point in the 
whole structure. Enormous as the boller is, the grate is 
comparatively small, and it is probable that the indicated 
power of the engine will for this reason never greatly 
exceed, say, 1200 or 1500 horses. The object of the 
designer has been, no doubt, to supply plenty of steam for 
slow-speed pulling. It is questionable, however, whether 
an equally good result would not have been obtained with 
a smaller boiler. In other words, the boiler shell and the 
tube surface are too large for a grate which cannot burn 
enough coals to utilise them. 

There are certain other features in the design of this 
monstrous machine which are open to criticism. 
Although the cylinders are outside, and so the axles are 
saved one class of stresses, still the torsional stress on the 
driving axle is very high. Assumingthat no slipping takes 
place, twice in each. revolution one half the whole effort 
of one cylinder is transmitted through the axle from one 
side of the engine to the other. When starting a heavy 
train a pressure of 150 lb. per square inch may very well 
exist in a cylinder with the piston at half-stroke. This 
represents 52,000 lb., or over 28 tons. This is exerted 
at the end of a crank 17in. long. The stress transmitted 








through the axle will be 11} tons, which is a tolerably heavy 
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burthen for an axle Qin. in diameter, which has besides 
its own share of the weight of the engine to bear. 
Probably, apart from mere size, the most interesting 
feature about the engine is the use of piston valves. It 
will be seen that, however good these may be, they 
greatly augment the dimensions of the engine proper. 

As we have said, we have probably here the largest 
locomotives that can be constructed with any prospect of 
benefit. Each of them is equal, as we have shown, to two 
ordinary locomotives. It remains to be seen whether they 
will be really successful or not. We believe that their use 
will be seriously hampered by the lack of adequate grate 
surface. They could have got along comfortably with 
grates 6ft. wide, such as are used on the Belgian railways. 
Engines of such dimensions could not be run on many 
English lines. They are 15ft. 6in. high over the top of 
the chimney and 10ft. 4in. wide over all. 


FIREPROOF WINDOWS. 


A TREMENDOUS fire occurred in Pittsburgh on the 3rd 
of May last year. Although only three buildings suffered 
much damage, the loss was estimated at £500,000. The 
buildings burned were all considered to be fireproof, and 
were supposed to be constructed on the most approved 
modern methods. One of these was known as the Horne 
Store, a great structure like the well-known Magasin du 
Louvre, 180ft. by 120ft. in plan, and six storeys high. 
Beside it stood the Horne Office Building, 94ft. by 136ft. 
These had fronts on V'ifth Street and Penn Avenue, both 
60ft. wide. At the other side of Penn Avenue stood the 
Jenkins Building, and near it the Methodist Building. The 
fire began in the Jenkins Building, and leaped across the 
60ft. wide Penn Avenue, and set the Home Building in a 
blaze. In the Jenkins Building was a heavy stock of oil 
and paint. The Horne Building was filled with drapery 
and fancy goods. The conflagration lasted but a short 
time. The firemen, indeed, had to fly for their lives, and 
barely saved their engines. This circumstance was largely 
due to the fact that the Jenkins Building was mainly con- 
structed of wood, and that a short time after the fire 
broke out the whole front fell into the street. In several 
respects the fire resembled that at Cripplegate, and some 
useful lessons may be drawn from it. 

Mr. Corydon T. Purdy, an American civil engineer, 

read a paper about this fire at the November meeting of 
the American Society of Civil Engineers. We cannot 
follow him in his detailed description of the Horne building. 
It will be enough to say that it was constructed with a 
steel framework filled in with various materials, accord- 
ing to the situation. Thus the lower storeys were of 
Louisiana limestone. Above these came pressed brick. 
The string-courses, mouldings, &c., were of terra-cotta; 
the roof cornice was of sheet copper carried by wood 
corbels. Inside the building the walls were ‘made of 
hard burned material. The floor arches were Yin. deep, 
supported at each side by skewbacks especially designed 
to cover the entire side of the beam, and the joint 
between the arch proper and the skewback was made so 
that the top of the arch was flush with the top of the 
beam. The walls of all of the hollow bricks were about 
in. thick, and the sections of the arches were of the old 
style side construction. The columns were covered with tile 
2in. thick, having one hollow space with walls }in. thick. 
All of this material was well erected. The floor joists of 
wood, spaced about 14in. apart, were bedded in cinder 
concrete which covered the arches 4in. in depth, and the 
floor was laid with hard pine nailed to the joists in the 
usual way. On the top of the building was a big hori- 
zontal cylindrical water tank for the hydraulic lifts. 
This tank, 25ft. long by 6ft. in diameter, and weighing 
with the water in it about twelve tons, fell soon after the 
fire broke out, and did much damage as it came crashing 
down through the floors. The Horne Office Building and 
the Methodist Building were very similar in many respects 
in construction to the principal store. In both there were 
large central open wells, which no doubt contributed to the 
destruction. Practically everything that was combustible 
in the Horne Store Building was burned, and the steel 
frame on one side was badly wrecked. The contents of 
the Horne Office Building were also consumed, as was 
most of the woodwork in the construction of the building. 
The fire in the Methodist Building was mostly confined to 
the three upper floors, where the contents and much of 
the wood finish were burned. These are the so-called 
fireproof buildings. The Jenkins Building, where the fire 
first started, and several smaller structures were entirely 
consumed. 

We have already said that the front fell out of the 
Jenkins Building, then full of fire. Now a street 60ft. 
wide is a thoroughfare of unusual width, yet the flames 
leaped entirely across to the front of the Horne Build- 
ings, consuming some of the apparatus of the fire 
brigade, cracking and melting the glass in the windows, 
and setting fire to everything that could be consumed in 
the building adjacent to the windows. With a sudden- 
ness that can scarcely be conceived, the entire contents 
of the Horne Store Building were on fire, and in less 
than half an hour they were entirely consumed. On the 
four upper floors scarcely a vestige of woodwork of any 
kind was left in the building, and on the two lower floors 
it was almost as bad. 

It will, we think, be seen that we have here enforced a 
lesson long since taught in the pages of this journal. It 
is, that it is quite possible to have a tremendous confla- 
gration in a fireproof building, and this for the very 
same reason that we can burn gas or coal inside a brick 
furnace. In sofar,a fireproof building is no better than one 
that is not fire proof. On the other hand, let us suppose 
that every house had fireproof walls, in which there were 
no openings. Then the contents of these houses might be 
burned, and yet the fire would not spread. For the moment 
the roof was destroyed the flames would rise into the air. 
The whole structure would play the part of a chimney, 
and there would be an indraught through every crevice, 
which would prevent flam? from coming out. The presence 


greater freeboard than would be required in any other 





that there was a central shaft with an open top, with 
which all the floors communicated, then it is easy to see 
that this shaft might operate very powerfully to prevent 
the lateral extension of the conflagration. It appears to 
us that there is one main object which should be con- 
sistently kept in view in constructing so-called fireproof 
buildings, namely, the concentration of a fire. We do 
not now refer to the use of fireproof doors, or other well- 
know devices of that kind which prevent the spread of a 
fire inside a building. We are dealing for the moment 
with the necessity for preventing a fire from spreading 
outside any given building; and it is in its power to do 
this that we think that the principal value of so-called 
fireproof construction lies. If we apply the teaching 
of the Pittsburgh fire properly, and use it for 
the purpose of illustration, our meaning will easily 
be got. The Horne Building was constructed in flat 
defiance of the conditions we have indicated as desirable 
at least, if not essential. Its windows were the largest 
that could be got in. It is not much exaggeration to say 
that on two sides it was glass fronted. Evidently a build- 
ing of this kind could not keep flames in. Opposite to 
this structure was a building which had no claims to be 
fireproof. We have no precise information concerning 
the point, but we suspect that the inflammable nature of 
the materials stored in the Jenkins Building either put 
insurance out of the question, or rendered it so expensive 
that the cheapest possible building was employed. Ob- 
viously, such a structure was, if possible, worse than the 
Horne Building, in so far as preventing the spread of fire 
was concerned. When the front fell into the street the 
window openings in the Horne Building let in the flames, 
probably to all the floors at once, and there was no more 
tobedone. The light drapery goods flared up, and all was 
over in about half an hour. What, then, was gained in such 
a case by fireproof construction, and what precautions could 
have been adopted which could have been of service? Mr. 
Purdy, in his very clever, temperate, and dispassionate 
paper, arrives at certain conclusions, which, however, are 
in a sense beside the question. Im the first place, the 
value of a building is one thing and that of its contents 
another. Obviously, if the building can be so made that 
it will suffer little personal injury a great point is gained, 
and to this Mr. Purdy addresses himself. It seems that 
the insurance office ** adjustors”’ estimated the value of 
the Horne Store Building before the fire at £73,400, and 
the damage to it at £41,550. The loss on the steel con- 
struction is put down at £3700, or 8} per cent. of the 
whole. Undoubtedly the fall of the tank was responsible 
for much. But taken for all in all, we cannot regard a 
building which lost £41,500 of its value in half an hour 
asa satisfactory fireproof structure. Mr. Purdy’s con- 
clusions admit of being briefly stated. He holds that large 
windows are necessary in dark cities like Chicago and Pitts- 
burgh ; but they should have steel frames and sashes, and 
should be provided with steel or asbestos shutters which 
can be lowered over them ata moment's notice. It is, we 
think, indisputable that if the Horne Building had been 
fitted with such shutters, it would not have caught fire. 


did excellent service. As for the fireproofing inside the 
building, Mr. Purdy says, “As between hard burned 
material and the porous, the superiority of the latter as 
now manufactured and used was clearly illustrated.”’ He 
ventures the definite statement that, ‘‘ partitions of 4in. 
hollow porous material made of sawdust and clay pro- 


covering made in the same way at least 3in. thick, and 
floor arches of the same material deep enough for flush 
ceilings, with properly designed skewbacks and beam 
flange protection, will stand any possible combination of 
heat and water without material injury.” The question 
raised by these words is far too large to be discussed 
here. Indeed, the principal object we have in view is to 
insist on the importance of concentrating a fire. In this 
country—and, indeed, in most countries —reliance is 
placed on the fire brigade, who are mainly employed in 
preventing the spread of conflagrations. If, however, 
there were no openings through which the fire could pass 
from one building to another, then the work of a fire brigade 
would be enormously diminished. Itisnot easy, we think, to 
over-estimate the utility of iron window shuttars in all cases 
of fire. When a conflagration breaks out inside a building 
such shutters would greatly retard the entrance of air. They 
would prevent the exit of carbonic acid and steam. They 
would do much to smother a fire. On the other hand, 
they would exclude flame and sparks, and so very 
effectually protect buildings in proximity to that one in 
flames. ‘The general public,” says Mr. Purdy, ‘is not 
sufficiently informed or is not careful to discriminate as 
to exactly what is meant by the words fireproof construc- 
tion, and so it naturally questions the success of fireproof 


Certain thin sheet iron shutters at the back of the store | 


perly manufactured and properly put in place, column | } t 
| now the demand is made that the winter North Atlantic 
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out, the latitude fixing the southern limit of a North 
Atlantic voyage included, at first, the port of Baltimore 
at the northern extremity of Chesapeake Bay, while it 
excluded the port of Newport News at the southern 
extremity of the same bay. Now, in view of the fact that 
vessels sailing for both these places from any port and 
Europe take precisely the same ocean route in ordey to 
enter the comparatively narrow entrance of the long 
land-locked bay upon which they are situated, it was not 
to be wondered at that the Baltimore merchants com. 
plained of the illogical harshness of the treatment to 
which they were subjected as compared with their moyp 
favoured southern neighbours. Hence, after some agita. 
tion on their part, and that of shippers on this side 
the Board of Trade, in the year 1893, agreed to allow 
vessels to load to and from Baltimore upon the same 
freeboard conditions as applied to Newport News, Charles. 
ton, and New Orleans. But in so doing they opened up 
a much wider field of complaint, for so close to each 
other and to the main railway trunk lines of the North 
American Continent are Baltimore, Philadelphia, ang 
New York, that winter traflic across the North Atlantic, 
which would otherwise have gone by way of the two 
northernmost of these ports, became diverted to Baltimore 
because of the deeper loading allowed at that place, 
Instead of having only Baltimore traders to deal with 
the Board of Trade now found itself exposed to the 
strong resentment both of the mercantile populations of 
New York, Philadelphia, and Boston, as well as the ship. 
owners in this country, whose vessels were regularly 
engaged in trading with these ports. 

This was the condition of affairs when the question 
was discussed in these columns a few months since, 
Upon reviewing the whole facts of the case in September 
last it appeared to us, for the reasons then stated, that 
the most desirable course would be to extend the southern 
limit of the North Atlantic freeboard regulations in 
winter to the latitude of Cape Hatteras, which, from the 
general testimony of navigators, appeared to be the 
boundary dividing the stormy North Atlantic from the 
more placid and comparatively calm southern region, 
Since then the matter has been referred by the Board 
of Trade for the opinion of the Committee of Lloyd's 
Register of Shipping, which body has caused an analysis 
to be made of the total losses to shipping that have 
{occurred during recent years upon the several ocean 
| routes taken by vessels trading between this country and 
| the various North American ports. This analysis com.- 
pares clearances to and from ports in the United States 
north of 37 deg. 30 min. N. and the ports in Chesa. 
| peake Bay, and goes to show that, although the total 
| losses have been very few indeed, yet, such as they are, 
| the balance of excess is slightly on the side of Baltimore 
|and Newport News. If legislation follows upon the 
| result of these comparisons, it will inevitably follow that 
| these two ports will be included within the range of the 
North Atlantic winter limit. And this, indeed, is what 
the Committee of Lloyd's Register contemplate, inasmuch 
as, like ourseives, they recommend Cape Hatteras as the 
southern boundary of the winter freeboard requirements. 

This does not, however, satisfy shipowners on either 
side of the Atlantic. The agitation which commenced 
seven years ago at Baltimore, and was thence transferred 
four years later to Philadelphia, New York, and Boston, 
has now extended to Liverpool, London, Glasgow, and 
elsewhere in this country. At first Baltimore only was to 
be excluded from the North Atlantic restrictions, but 





freeboard shall be abolished altogether, and that vessels 
may be allowed to load to and from all United States 
ports in the winter months at the same depths of 
immersion as upon any other winter voyages whatever. 
The representations upon the subject are now so many and 
vigorous that the Board of Trade again finds itself com- 
pelled to re-open the question. Tor that purpose it 
has called to its assistance the three Registry Societies 
which are empowered to assign freeboards subject to its 
approval. Lloyd's Register of Shipping, the Bureau 
Veritas, and the British Corporation, have been requested 
to send representatives to sit upon a Committee for the 
purpose of deciding whether any, and, if so, what altera- 
tion should be made in the winter North Atlantic free- 
board. This Committee is to hear the evidence of ship- 
owners before arriving at any conclusion. The various 
chambers of shipping and shipowners’ associations of 
Great Britain are accordingly nominating representatives 
to furnish on their behalf such evidence on the subject as 
they desire to offer. Hence it may reasonably be 
expected that the whole question will now be thorough!) 
thrashed out, and ‘a satisfactory solution arrived at. 
What that solution may be we do not pretend to predict ; 
but in view of the arguments and statements so numer- 





buildings. If by fireproof buildings are meant those that 
will prevent inflammable contents from burning, and, to 
some extent, from injuring the structure itself when the | 
fire is once started on the inside, the answer must always | 
remain ‘no,’ and the public might as well understand it. | 
The expression ‘fireproof building’ should properly be | 
defined as a building which will not burn, no matter how | 
great a fire it may be exposed to from without, and which | 
will confine an internal fire to any roomin which it occurs, 
without material injury to the rest of the structure.” To 
this we shall only add that it ought not only to confine 
the fire to a single room, but to the whole structure ; and 
that no building can be called fireproof if it affords facilities 
for the ignition of its contents from the outside. 


NORTH ATLANTIC FREEBOARDS. 


In THE EnGIneer of the 24th September last, reference 
was made to the agitation then in progress among the 
commercial populations of Philadelphia, New York, and 
Boston, for the repeal of that portion of the Merchant 
Shipping Act of 1890 which compels British vessels 
crossing the North Atlantic in winter to sail with a 





of floors, however, precludes this action ; but if we suppose 








waters at that period of the year, As was then pointed 





ously published of late, it is not difficult to imagine upon 
what basis it is sought to determine it. In the first place, 
the analysis of losses presented by Lloyd’s Register Com- 
mittee is not accepted as a fair one, or as strictly bearing 
upon the question atissue. It is pointed out, for instance, 
by the Clyde Steamship Owners’ Association, that as no 
attempt has been made to distinguish between the clear- 
ance of passenger liners and cargo steamers from and to 
the States ports, it is impossible for an equitable com- 
parison to have been made. It is quite true, as they 
state, that much the larger proportion of sailings to and 
from Northern ports are passenger liners, which are not 
affected by the question of freeboard. Hence it certainly 
seems questionable whether these runs of the Campania, 
Lucania, Teutonic, Majestic, Paris, New York, &c., occupy- 
ing only a weekeach, and made under the most favourable 
conditions of loading, navigation, &c., should be taken into 
account ; more especially as very few passenger vesse!s 
clear to and from Chesapeake Bay ports. In the course 
of three years only one vessel on the Northern and four 
on the Chesapeake route were lost; and it is alleged 
to be unreazonable to deduce percentages of losses from 
such flimsy data. The loss of only one more vessel 
on the Northern route would have reduced the differer-c¢ 
in percentage by one-half. 
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It cannot be denied that there are real grounds for this 
adverse criticism, but it is at the same time most gratify- 
ing to learn that, despite the great number of tramps 
which must have crossed the Atlantic in three years to 
Philadelphia, New York, and Boston, only one of them 
should have been lost. It would seem that, whether due 
to improved design, stronger construction, or judicious 
Joading, or to a combination of these three qualities, the 
navigation of the North Atlantic is now being conducted 
under safer conditions than was formerly the case. 
The Clyde Steamship Owners’ Association, in pressing 
for the abolition of the North Atlantic winter freeboard, 
state that ‘“ the type and character of the steamers now 
aged inthe Atlantic trade is in every way superior to 


eng: su] 
qd safer than was the case when the W. N.A. was 


and sa ? se 
originally decided on. i 
true as regards the best of recently-built steamers, and 
cannot apply to the great number of vessels, many of 
them owned on the Clyde, which were in existence a long 
time before the year 1890, and are still ranning. Do the 
(Clyde steamship owners wish for differential legislation 
on thissubject? Do they desire that these old steamers, 
already sufficiently handicapped by their antiquity, shall 
pe still further placed at a disadvantage in competing with 
modern tonnage ? 
and intentions of some at least among their number if 
these gentlemen desire anything of the kind. And yet, 
if these steamers required a W.N. A. line for purposes 
of safety in 1890, do they any the less require the applica- 
tion of such a precautionary measure now in 1898, when 
they are eight years older? 


It is, no doubt, quite true that during recent years a | 


great many excellently designed and strongly built 
steamers of large size have been placed upon the North 
Atlantic trade, and that the ordinary winter freeboard of 
these vessels would be sufficient to ensure their safe 
navigation. 
deck or shelter deck types, designed for carrying cattle, 
and are never loaded down to the margin of surplus 
buoyancy insisted upon in an ordinary three-deck vessel. 
Many others are employed in carrying cargo, primarily, 
but a few passengers also; and these, too, by reason of 
their large size, are quite safe for North Atlantic winter 
navigation, without being specially lightened toa W. N. A. 


draught. The difficulty, however, is to draw a line between | 


the dimensions and types of steamers which do not require 
limited loading in winter and those which do. Any 
attempt at drawing such a line is sure to give trouble. 
There will always be a Newport News and a Baltimore in 
the case—one blessed and the other banned. Probably, 
the Clyde Steamship Owners’ Association would find 
many of their members among the latter category. 

jut the question arises, why do the people of New 
York, Philadelphia and Boston trouble us on this side 
upon a matter that they can easily rectify themselves? 
Let them make such regulations for loading at their own 
ports as they think are right and equitable, and it will be 
very difficult for ‘‘injustice"’ to operate as between port 
and port. For it is just this very question which causes 
all the trouble. The Clyde Steamship Owners’ Associa- 
tion make a strong point of this aspect of the case in a 
letter to the Board of Trade. They say that if ‘the 
regulation regarding the winter North Atlantic load-line 
were altered to include the Chesapeake ports, it would be 
a serious handicap to British shipping, unless the United 
States Government made it compulsory for foreign 
vessels also.” They further point out that “‘ already there 
is a large number of foreign steamers engaged in the 
Transatlantic trade, on time charter chiefly, to American 
charterers, and if in future these steamers are to have 
an advantage in loading over British vessels, a charterer 
in choosing between two identical steamers, one British 
and the other foreign, will naturally give preference to 
the latter if he is to be permitted to carry a larger cargo.” 

This, as we have said, is a matter for the United States 
Government to put right, and it seems that the proper 
course for the Board of Trade to take is to settle the 
W. N. A. question in conjunction with that Government. 
If the American people will put foreign steamers under the 
same conditions of loading as our own, then, upon the whole, 
the prudent arrangement would be to shift the W. N. A. 
requirement to as far south as Cape Hatteras. But if 
that cannot be done, then any attempt to solve the 
difficulty by discriminating between steamer and steamer 
—as to which shall be so limited in depth of loading and 
which shall not—will only end in widening the area of 
the trouble, and intensifying the fervour of the agitation 
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RIVAL DESIGNS FOR LOCH LOMOND STEAMERS. 


Two new paddle steamers have for some time been 
required for passenger service on the queen of Scottish 
lakes—Ioch Lomond—but the marine superintendents for 
the Caledonian Railway Company and the North British 
Railway Company—both companies having joint interest in 
the traffic—have been helplessly at variance with regard to the 
particular type or design of steamer which should be adopted. 
Arbitration has been resorted to, and Sir John Cheyne, 
sheriff of Renfrewshire, who was appointed arbiter, has 
now given his decision, which is in favour of the views 
and contentions of the North British Company. He finds 
and determines that the two new steamers, which the parties 
are agreed are required for the traffic, shall be paddle 
steamers, with simple jet condensing engines and haystack 
boilers, 165ft. long, 21ft. beam, 5ft. Yin. deep, 4ft. Qin. 
draught of water, and 144 knots speed. He ordains the 
Joint Line Committee to take immediate steps for the 
construction of two such steamers. Their dimensions 
are practically similar to those of several of the vessels 
already plying on the loch, and as, in their case, the new 
Vessels can be built on the Clyde and towed up the river 
Leven during the winter. The proposal of the Caledonian 
Company’s superintendent was that a vessel of 190ft. in length 
should be built, having compound engines and Navy boilers 
worked under forced draught, and so designed as to be cer- 
tificated to carry 1120 passengers, as against the 900.-passengers 
capable of being carried by the North British proposal. The 
arbiter, in his award, says he estimates that the cost of the 


proposed 190ft. vessel, which, owing to its length and draught 


But this statement is only | 


We very much mistake the desires | 


Most of these steamers are of the awning | 
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could not be taken up the river Leven, but would have to be 
re-built at the loch side, would be about £17,500, whereas the 


165ft. boat, if constructed under similar conditions, would | 


amount to about £15,000, a difference of £2500. If con- 
structed on the Clyde, and towed up the Leven, the 165ft. 
vessel could be got for £11,500, a difference from the 
Caledonian proposed vessel of £6000. Thus, as pointed out 
by the arbiter, three 165ft. boats of the type proposed by the 
North British Company, could be got for the same money as 





two 190ft. boats of the type proposed by the Caledonian Company | 


would cost. It had been suggested that the additional charges 

for interest on capital and depreciation entailed by the 

acquisition of the larger vessels would be to a considerable 
| extent compensated for by a saving in the coal account, as 
these boats, being fitted with compound engines and Navy 
boilers, would, it was said, consume much less coal than the 
smaller ones, fitted with simple engines and haystack boilers, 
would do; but the result of the more strictly scientific 
evidence had satisfied the arbiter that while there might be a 
saving in the coal consumption if the larger boats were, like 
the smaller ones, to be worked under natural draught, there 
would be none if the larger boats were worked under forced 
and the smaller ones under natural draught, which was what 
was ¢ontemplated. Sheriff Cheyne concludes by saying that 
if desired he will be glad to assist the parties in adjusting 


| without delay. It would be well to have the contracts made 
| by the beginning of March. 


| 
THE 


| 
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PROSPECTS OF TRADE. 
Views as to our trade position and prospects, which are 


| mark to say that their annual expenditure for materials 


they also worked lines to the extent of 137 miles. In addition 
to this they had canals to the extent of 52 miles. The 
revenue for the year ending 31st July last was £3,769,439, 
and the number of men employed was 20,500. Their engines 
numbered 764, their passenger vehicles 2040, and their goods 
vehicles 58,425. They carried last year 36,737,216 passengers, 
their season tickets numbered 30,838, and they ran 16,031,580 
miles. Besides being a large carrying company it was also 
a very large manufacturing concern. At St. Rollox work- 
shops alone the company employed over 3000 men, and paid 
in wages over £8000 fortnightly. It would be well within the 
ex- 
clusive of coal—exceeded half a million. Roughly speaking 
the value of the St. Rollox workshops when full of carriages, 
engines, wagons, &c., might be taken to represent about one 
million pounds. 
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The Gas Engineer's Pocket-book : Comprising Tables, Notes, and 
Memoranda Relating to the Manu facture, Distribution, and Use of 
Coal Gas, and the Construction of Gas Works. By Henry O'Connor. 
London: Crosby Lockwood and Son. 1898, Price 10s. 6d.—This 
is another little volume which resembles D. K, Clark’s small 
edition. The necessity of specialisation of late years is, we 


| presume, the primary cause of the production of such a large 


the specifications, which he hoped would be taken in hand | 


| collection will form a valuable reference library. 


| decidedly encouraging, have within the past few days been | 


expressed by quite a number of commercial authorities. 
| Speaking at the annual dinner of the Leeds Chamber of 
| Commerce, Mr. W. L. 
| there had been one of the largest cotton crops known 
for many years, and that there had been an unusually 
large jute crop. Large crops meant cheap raw material, 


and this meant plenty of work for the people. Alike 
|/in iron and steel and engineering, no less than in 


regard to textile industries, there could be little doubt that 


Jackson, M.P., pointed out that | 


| what is of vastly more concern than valuable articles is | 


many millions of people 


| plentiful employment for the 
Several other 


| whom we have to employ as a nation. 


speakers on the same occasion—and in particular the Lord | 


| Mayor of Leeds—alluded with satisfaction to the position in 
the East, the first-named authority pointing out that by 
| reason of the opening up of fresh communication between 
Burmah and China, and by reason also of the proposed loan 
to China of £16,000,000, bearing in mind the opening of 
territory which takes place in exchange, we have ‘a trade 
opportunity such as has never been offered to this country 
since it becamea nation.”’ This important question of our 
outlook in the East was dealt with by Sir Howard Vincent 
in a communication to the Chamber of Commerce of Sheffield. 
As illustrating the enormous preponderance of British trade 
in Eastern waters, he pointed out that the latest available 
returns—for 1896— show that out of 202,000,000 taels forming 
the value of the net imports received from foreign countries 
at the twenty-seven treaty ports, 164,000,000 taels worth came 
from the British Empire; whilst out of 33,000,000 tons of 
shipping entered and cleared at those ports the same year, 
22,000,000 were under the British flag. Since the revival in 
America has to some extent a beneficial influence upon this 
country, it is satisfactory to note the cheerful outlook indulged 
in by President M’Kinley at the recent banquet given in his 
honour at New York. 


AFTER THE BATTLE IN SOUTH YORKSHIRE. 


Ir is pleasant to state that there never was a great dispute 
which appears to have left less of the disagreeable behind it 


workmen who took part in the dispute, their numbers being 
increased by the labourers who were compelled to go out 
when the engineers had no work for them. Following 
loyally the policy laid down by the Employers’ Federation, 


was proclaimed, and others are being received back as fast as 
places can be found for them. There appear to be no grudges 
entertained on either side, and in selecting applicants for the 
vacancies, society and non-society men are treated with 
absolute impartiality. At the same time the original require- 
ments of the engineers’ leaders, “‘ compensation for compul- 
sory idleness” and ‘‘ every man back to his place” have not 
been thought of. These, of course, were the conditions 
vaunted at the beginning of the struggle when victory was 
looked for. Nothing is heard of them now. It will, of course, 
be some time before affairs settle down into something like 
the old order. This was inevitable. During the thirty 
weeks the dispute has lasted, many of the smarter labourers 
have been able to seize the opportunity of rising to the rank 
of skilled workers. Having learned to use several of the less 
difficult planing and boring machines, they are to be kept on 
at this work. So far as these men are concerned, therefore, 
they will take the place of those who managed the machines 
before the trouble, but it is not expected that the practical 
outcome will be to deprive many people of their employment. 
It is the well-known habit of strangers, some of whom are 
now occupying positions previously held by Sheffield men, 
gradually to “leak away’ to their old districts. They come 
virtually as ‘emergency men,” and when the emergency is 
over they usually go back to their own kith and kin. All 
who are able for the work, and wish to stay, however, will be 
permitted to remain. Another consideration which makes 
for the speedy return of the out-of-works to their employment 
is the satisfactory state of trade, which encourages the hope 
that ultimately all the men will be got to work according to 
the plan which has been adopted by the Employers’ Federa- 
tion. 


THE CALEDONIAN RAILWAY COMPANY. 


As chairman of the annual festival of the Caledonian Rail- 
way Locomotive Employés which was held in Glasgow on the 
evening of 28th ult., the Marquis of Breadalbane, who 
presided, gave some interesting statistics. Looking to the 
fact that the Caledonian Company had this year attained its 
jubilee, the Marquis thought it would be appropriate to give 
a few particulars regarding the history and progress of the 
company during these fifty years. The Caledonian Railway 
| Act, passed in 1845, authorised a line of 122} miles with a 
| capital of £2,800,000. They had on the 3rd July last—their 
jubilee day—an authorised capital of £51,272,017, with an 
authorised mileage of 832 miles, and an open one of 777} 
miles; and further, they were joint owners of 152 miles, while 





betwixt the fighters than the labour war happily now closed. | 


Some nine or ten firms in Sheffield employ about 1500 skilled | » x Spon, Limited 


25 per cent. of these men were taken on immediately peace | 
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number of ‘ pocket-books,” A few years hence we may expect to 
see every subject with its own special volume of this sort. Such a 
There is a lot of 
property which must be common to all such books, and so in the 
one before us we find a great many pages given up to tables which 
can be found in a hundred other places, but there is besides a great 
quantity of specialised information compiled, we believe, from 
trustworthy sources, which should make the volume of considerable 
value to those for whom it is specifically produced. The binding 
and production are up to Messrs. Lockwood’s standard. 

The Cyclists Pocket-book for 1898. London: Archibald Constable 
and Co,—This is a handy little book, made to fit into the waistcoat 
pocket, and containing a large amount of useful information and 
memoranda for wheelmen and others. The almanac will be found 
of service to such persons as are desirous of keeping a record of 
the amount of riding done on each day during the year, the 
condition of the roads, &c., and also gives lighting-up times. The 
information contained is of a diverse nature, for not only has the 
possessor of the book a treatise on how to ride, when to ride, and 
where to ride, but there are also a sort of cycle catechism in which 
practically every detail of the machine is mentioned ; an article 
on tires ; another on gears, with a table for showing the number of 
revolutions of the pedals per mile for different gears; medical 
notes ; and for those who like to while away the time on the wheel 
in harmony there is what is called a ‘‘ Bycillian Love Song,” with 
words and music. Probably another year the space devoted to 
harmony will be occupied by matter of more service to cyclists. 

Tables of Syuare Measurements, compiled Jor the CONSE nience of 
Architects, Auctioneers, Builders, de. de., showing ata glance the 
number of square feet and inches in any given avea. By Frank 
Trickey. London: G. Pulman and Sons. 1898. Price 2s. 6d. 
There is an omission which, for the want of a more fitting word, we 
must call vexing in this valuable compilation. It is that except for 
such instructions as can be gathered from the comprehensive title 
page there is no clue to the meaning of its 381 pages of figures. 
One would have thought that a matter so easy as the addition of a 
key to the columns, or merely a headline, would have recommended 
itself to a business man, as Mr. Trickey appears to be. After a 


| few minutes’ examination, when one understands the use of the 


tables, it is apparent that they should prove of considerable utility 
to all persons who wish to get out areas rapidly of figures bounded 
by straight lines and right angles. 

The Castle Line Roller Map of South Africa. New edition, 
brought up to date. 4ft. din. by 3ft. Showing railways, products, 
&e. &c. 2s. Messrs. Donald Currie and Co,—This is an excellent 
wall map of South Africe from latitude 17 southward to the Cape. 
It measures 4ft. 4in. by 3ft. The northern parts of Damara Land, 
&c., are omitted, and a smaller map of Central Africa takes their 
place. The scale of the large map is about lgin. = 50 miles. The 
map has been entirely revised and brought up to date, and is a 
valuable adjunct to the office. 

Valve Setting Record Book. By P. A. Low. London: E, and 
Price 1s, 6d.—There is not even a title page 
to this volume, to say nothing of preface or introduction. It is 
intended for the record of figures descriptive of valve gear setting, 
and consists of a number of columnated pages for receiving such 
data. All necessary figures for ordinary valve gear on simple, 
compound, or multi-cylinder engines are provided for. 


BOOKS RECEIVED. 

Journal of the Royal Un ited Service Institution. 
London: J. J. Keliher and Co. Price 2s. 

Chambers’s Algebra for Schools. By Wm. Thomson, M.A., B.Sc., 
F.R.S.E. London and Edinburgh: W. and R. Chambers, 
Limited. 1898, 

Introductory Course in Mechan ical Drawing. 
With chapter on Perspective, by E. H. Lockwood, M.E. 
York and London: Harper and Brothers. 1898. 

Proceedings of the South African Association of Engineers and 
Architects, Vol, iii. 1895—6—7. Edited by G. S$. Burt Andrews, 
Assoc. M. Inst. C.E., M.S.A. Office: Chamber of Mines Building, 
Market-square, Johannesburg, S.A.R. 

Every Man's Own Lawyer: A Handy Book of the Principles of 
Law and Equity, de. By A Barrister. Thirty-fifth edition, 
carefully revised, including the legislation of 1897. To which is 
added a concise dictionary of legal terms, London: Crosby 
Lockwood and Son. 1898. Price 6s. 8d. 


January, 1898. 


By J.C. Tracy, C.E. 
New 











Royal METEOROLOGICAL Soctety.—The annual meeting of this 
Society was held on Wednesday, the 19th inst., at the Institution of 
Civil Engineers, Mr. E. Mawley, F.R.H.S., President, in the chair. 
The secretary read the report of the Council for the year 1897, 
showing that there had been an increase in the number of fellows, 
and that the finances were satisfactory. The President, Mr. Edward 
Mawley, then gave an address on ‘* Weather Influences on Farm 
and Garden Crops,” in which he pointed out the intimate connec- 
tion between meteorology, agriculture, and horticulture. He 
explained the special characteristics of the climate of the British 
Isles as regards temperature, rainfall, &c. Of all the influences 
brought to bear on vegetable life by the atmosphere, he considered 
temperature to be the most’ powerful and far-reaching, and only 
second to this came rainfall. The leading effects of snow, wind, 
and sunshine, as well as of prolonged droughts, severe frosts, and 
persistent rains, were also described. He then dealt with the 
influence of different important weather changes on s.ich farm 
crops as wheat, roots, grass, &c., as well as on fruit trees, vege- 
tables, and flowering plants in the garden. In his concluding 
remarks he called attention to the great want of experimental 
farms, in conjunction with meteorological stations, being established 
in this and other countries in Europe. For it was only by the 
examination of meteorological observations, together with weekly 
records of the extent and character of the growth made by our 
leading crops, that the close connection existing between weather 
changes and their influences on such crops could be clearly 
traced. Mr. F, C, Bayard, LL.M., was elected President for tho 
year, 

















THE ENGINEER 








valent to nearly twice the displacement of the combined 
Russian and French squadrons now in the Far East. 
tire aft is almost identical. 

The propelling machinery of the Argonaut will consist 
of two sets of triple-expansion engines, each with four 
inverted cylinders. 
metal fitted with three adjustable blades of manganese 
bronze, constructed to work inwards. The condensing 
water is supplied by four centrifugal pumps fitted with 
independent engines. The auxiliary condensers, one in 
each engine-room, are of cast brass, with separate centri- 
fugal pumps and engines. The feed, fire, and bilge and 
hot-well pumps are all separate from and independent of 
the main engines, the feed-pumps being arranged in the 
boiler-room, the others in the engine-room. Steam will 
be supplied by thirty water-tube boilers and economisers 
of the latest Belleville type. The boilers are arranged in 
four groups, each group fitted in a water-tight compart- 
ment; the vista of boilers, seen through the open doors 
of the bulkheads, being like the aisles of a cathedral. 
The boilers are designed to work at 300 lb. pressure, 
reducing valves being fitted to bring it down to 250 lb. at 
|the engines. The boilers, in working condition, weigh 
of the Argonaut; the Spartiate, which has been laid | 720 tons, against about 1000 tons for ordinary boilers of 
down at Pembroke; the Amphitrite, at Barrow ; and the | Similar power. — : : : 
Ariadne, at Clvdebank—differ somewhat from the first | 29d higher efficiency in the latest Belleville boilers. In 
quartette in indicated horse-power, and in the nature of | the Powerful type there was only the one series of 
the armament mounted. elements of almost horizontal tubes immediately over the 

The dimensions of the vessel are as follows :—Length | fire, forming the heated surface. After playing upon 
over all, from ram end to taffrail, 462ft. 6in.; length 
between perpendiculars, 435ft.; beam, 69ft.; displace- 
ment, at normal draught. with 1000 tons of coal on board, | 
11,000 tons. The hull is generally of Siemens-Martin 
steel, and the construction of the ordinary character, with 


H.M.S. ARGONAUT. 





Tue Argonaut was successfully launched on Monday, 
January 24th, from the yard of the Fairfield Shipbuilding 
Company, the Countess of Hopetoun performing the 
naming ceremony. It is a somewhat curious circum- 
stance that the name of ‘‘ Hopetoun” should be asso- 
ciated with the launching of this ship. The title was 
granted to the family in just recognition of the gallant 
deeds of its ancestor when fighting in defence of Spain ; 
and it was when that unhappy country roused herself in 
1808 from the ignoble alliance which she had made with 
Napoleon, and asserted the independent spirit of her 
forefathers, that the original French Argonaute, a ship of 
the time carrying 74 guns, which had successfully 
engaged the Colossus, and escaped from the battle of 
Trafalgar, was captured in Cadiz Harbour on June 14th 
by a Spanish improvised naval force. This ship must be 
kept distinct from the Spanish vessel Argonauta, which 
was also present at Trafalgar. | 

The Argonaut is a protected cruiser of the Diadem 
type, eight of which are already built or under construc- 
tion, although the four most recently designed—consisting 


before all the available heat-giving qualities had been 
utilised. In the later ships the boiler is divided into two 
parts ; in addition to the “* generator,” an ‘* economiser ”’ is 
| placed in the path of the escaping hot gases, and much of the 
heat otherwise lost is utilised in raising the temperature of 


This is due to less water in the boilers | 


The | 





THE HELICOID LOCK-NUT, 
PROBABLY no mechanical detail has agitated the minds of 


inventors more than the lock-nut, and notwithstanding the 


; enormous number of patents which have been taken out in 


Each propeller has a boss of gun- | 


these, the fire gases escaped unobstructed up the funnel | 


frames 4ft. apart along the space occupied by the double | = 4 : 
bottom, and 3ft. apart forward and aft of this. There | the feed-water, as it passes through the economiser tubes | 
is a double bottom extending the full length of the | to the generator below. There is a space between the | 


machinery and boiler-room spaces, and, fore and aft of 
these limits, the flats of the steel water-tight magazine 
and of the platform decks, into which the longitudinals 
are worked right up to the ends of the ship, practically 
continue the double bottom from stem to stern. The 
coal capacity, at normal draught, is 1000 tons; but nearly 
2000 tons can be carried, should the necessity arise for 
doing so, by employing the middle-deck bunkers. The hull 
is subdivided into a very large number of water-tight 
compartments by longitudinal and transverse water- 
tight bulkheads. Openings have been cut in these 
bulkheads only where it is absolutely necessary ; and in 
such cases water-tight doors of approved pattern are 
titted, all arranged to work both at the doors and by 
gearing leading to deck plates on the main deck. Where | 
it is necessary for bulkheads to be cut through for venti- 
lating trunks, or such-like passages, automatic doors, 
closed by a self-acting counterweight, are fixed, so that if 
a compartment associated with the opening is flooded, a 
small tank fills with water, raises a balleock, and the 


series forming the economiser; and a supply of air is 
forced into this space, to ensure the combustion of the 
gases. 
economiser tubes, it was found by land trials, raised the 
temperature from 68 deg. Fah. to 226 deg. under ordinary 


At the same time, the temperature of the gases was 
reduced by more than half in its passage through the 
economiser tubes, from 860 deg. to 894 under ordinary | 
conditions, and from i560 deg. to 750 when the boiler was | 
| pressed. When burning 24 lb. of coal per square foot of 
grate area it was found that the evaporation was 11°6 lb. | 
of water “from and at 212 deg. Fah.,”’ as compared with | 
8°5 lb. in the Powerful and Terrible, while the temperature 
of the gases leaving the boiler was 500 deg. instead of 
650. These facts are of great importance. During the 
trials of the Powerful, with funnels of original height, a 
large number of hands had to be kept continually 
poulticing the bases of the funnels and their surroundings 


weight, being released, falls, closing the automatic door. 
The stem, stern-post, and shaft brackets are of phosphor 
bronze, as is usual in sheathed vessels. The stem is of 
the ordinary ram form, and is strongly supported by the | 
framework of the vessel by means of breast hooks and 
other devices, as well as by the forward parts of the 
armoured and platform decks being built into it. The | 
hull, below and up to about 6ft. above the load water-line, | 
is sheathed with teak planking and coppered. Bilge | 
keels are also fitted for a distance of 210ft. amidships; 

they are 3ft. in depth, and splayed off at the ends, not 

disappearing at the midship section, as in the United 

States ships of the Wisconsin type. The protective deck, 

of a curved form in section, ranges in thickness from 2}in. | 
on the flat to 4in. on the slopes, and covers the whole of the | 
machinery, boilers, and magazines. The conning tower | 
forward is of Harveyised steel, fitted with the custo- | 
mary gear for controlling and directing the ship in action. 

The connections from the steering standards, &c., in the | 
conning tower are protected by an armoured trunk of 
thick steel leading down to the protective deck. There | 
are navigating bridges fore and aft which secure a view 

over all operations on deck. The height of the forward 

bridge may be imagined when we say that the upper part 

of the stem is about 32ft. above the water-line, there 

being between 7ft. and 8ft. more freeboard in this direc- 

tion than that possessed by the vessels of the Majestic 

type. 

The armament of the Argonaut will be of the most | 
recent character. Four 8in. quick-firing guns in shields will 
replace the same number of 6in. quick-firers as mounted 
on the Diadem. Two of these will be on the forecastle 
and two on the upper deck aft. Four 6in. quick-firers | 
will be mounted in-armoured casemates of Harveyised steel 
on the main and upper decks, capable of being trained 
axially forward, and four more mounted in a similar | 
manner capable of being trained axially aft; on either 
broadside are four other 6in. quick-firers on the main 
deck. Twelve 12-pounder quick-firers are mounted on 
the main and upper decks, and two more on the super- 
structure forward. There are also light quick-firing and 
machine guns, and two torpedo tubes below water 
forward. The magazine and shell rooms for storing 
ammunition are of large capacity, and are conveniently | 
situated for working the quick-firing guns, special gear | 
being supplied for hoisting and delivering the ammuni- | 
tion. The importance of this last feature will be recog- | 
nised when we say that the 6in. guns have a unit of 200 
rounds each, the 12-pounders of 300 rounds, and the Sin. | 
guns of 150 rounds maintained in the magazines. The 
axial fire of the Argonaut will be exceptionally heavy, 
both forward and aft. Forward there will be two 8in., 
four 6in., and two 12-pounders capable of being trained 
in a line with the keel. These can discharge in one | 
ininute, 
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4 rounds 1000) Ib. 
2000 + 3360 
360 


Two Sin. quick-firers 
Four 6in. a 20 
Twol2 pounder ,, 30 


representing a hitting energy of 122,418 foot-tons, equi- 





' for experimental work as well as for driving the 


with wetted blankets, as if these parts had been left 
without a copious supply of cold water poured upon them, 
whilst the boilers were being pressed, the ship must have 
caught fire. Such results are usually, however, the effect 
of *‘rushing"’ in an untried system. 
have four funnels, one to each group of boilers. 
compressing steam engines are placed in each stokehold 
to supply air to the furnaces, which is delivered by eight 
large fans. A speed of 203 knots per hour is expected 
with 18,000 indicated horse-power. 

The Argonaut will be rigged with two light masts, each 


The Argonaut will | 
Air 


fitted with a platform, or light top, for operating electric | 


search lights. She has not, however, any arrangement 
designed for fighting tops to mount quick-firing guns, as 


in all our recent battleships and nearly all our large | 


cruisers, both first and second class. This is an omission 
which we cannot but seriously regret, looking not only to 
the value of fighting tops as evidenced in the light of 
history, but to the practice of France and other foreign 
nations. It is a fact that many naval officers of experi- 


ence consider that the addition of fighting tops to vessels | 


of the cruiser class is a work of supererogation. They 
argue that cruisers of unarmoured or unprotected 
character only can never approach one another closely 
to fight an action, as one or both vessels would promptly 
go down. They use the recent action of Yalu as an 
illustration of the small influence of the fighting top. It 
is a singular fact, nevertheless, that Japan, who should 
have the best information as to the lessons taught at 
Yalu, is fitting all her large vessels with fighting tops. 
In the frigate actions off the coast of America at the 
beginning of this century more deadly execution was 
done by the fighting tops with musketry, grape, and 
improvised mitrailleuses, than by the gun batteries on 
the main and upper decks. 

The appearance of the Argonaut class in the water is 
very fine, as may be judged from the illustration on page 
108, which shows the Argonaut as she will appear when 
completed. Their immensely high freeboard forward, 
combined with their reduced length, as compared with 
the Powerful and Terrible, create 
enormous size. But the breaking off of the poop deck 
aft, as in the large German cruisers and in those of the 
United States, is a questionable improvement. 





Mason UNIVERSITY COLLEGE ENGINEERING SocreTty.—At 
meeting of the above Society at Mason College, Professor F. W. 
Burstall read a paper on the ‘Equipment of Mason College 
Laboratory.” He prefaced his address with a short history of the 
establishment of engineering laboratories, and said the experi- 
mental work as carried out in German colleges was confined to the 
teaching staff, even to the present day. The Mason College 
equipment consisted principally of a 50-ton testing machine, a 
steam engine of 35 indicated horse-power, a gas engine adapted 
workshop 
machinery, a torsion-testing machine capable of testing a bar up 





| to lin. in diameter, and a cement-testing machine ; in addition to 
| which, tanks for determining the laws of flow of water over weirs 


and through orifices, calorimeters, gas analysis apparatus, and 
pyrometers for measuring the temperature in boiler flues, He 
then explained the machinery in detail. 





an impression of | 


a | 





lower series of tubes forming the generator and the upper | 


The passing of the feed-water through the | 
The width of the 


conditions, and to 330 deg. when the boiler was pressed. | 


this direction, anything like success has been achieved } 
only a very small percentage. The Helicoid lock-nut jg the 
outcome of some years of careful study, perhaps not in an 
entirely new direction, but at any rate having a more SUCCEesg. 
ful outcome than former attempts. It is formed by coiling 
on a mandril a bar of steel of special section while in a cold 
state, insuch a manner that a close helix is formed. Phe 
coil is then sawn into suitable lengths, according to the size 
of nut for which it is made, and the blanks are next tapped 
faced, shaped, chamfered, and countersunk at both ends. Th 
tapping, the internal diameter of the nut is made slightly 
smaller than that of the bolt for which it is intended, so that 
it is expanded in being screwed home, bringing into action 
the spring of the coil. As will be seen from the annexed 
engraving, the nut has practically the same appearance as 
one of the ordinary kind. At first sight the fact may be lost 
sight of, that if the material from which the nut is coiled 
have flat parallel sides, the outside of the bar will become 
concave and internally convex, owins to the disturbance of 
the metal. This would necessitate, on the one hand, when 
coiled in the cold state, the rimering out of the blank to 
enable the tapping to be effectively carried out, and, on the 
other hand, the cutting off of an excessive amount of materia 
externally. ‘To avoid this, the bars are made taper in section, 
the wide or external side, and the 
narrow or internal side, being rolled 
convex and concave respectively, so 
that on the bar being coiled the dis. 
turbance in the metal will cause the 
sides to become straight and form g 
coil with an even surface. The method 
of obtaining the required section of 
the bar is an ingenious one, and will 
be followed by reference to the dia- 
grams—Figs. 1, 2, and 3—herewith. 
Referring first to Figs. 1 and 3, 
indicates a transverse section of the bolt 
thread, the dotted circle around 
it indicating the section over the top of the thread, 
nut across flats being given, the 
square or hexagon outline is drawn in the usual way, 





the circle A 
at the bottom of the 


and a radius is drawn from the centre C to one of the 
Fig 2 
io | Fig oF. 











angles. In order to allow for finishing the nut this radius 
is extended a little, practically about one-twentieth of an 
inch, to the point O. The length of the line IO, from the 
point I where this radius cuts the circle A to the terminal 
point O of the slightly extended radius, is the depth of the 
bar which has to be coiled in order to make a nut of the 
dimensions shown in Figs. 1 and 3. When the nut is to be 
round, of a given diameter, the depth of bar should exceed 
the distance from the circle A to the exterior of the nut by a 
small amount, say one-thirtieth of an inch, to allow for 
finishing. 

Referring now to Fig. 2, the form ofthe bar is determined 
as follows :—The depth O I, determined as described with 
reference to Figs. 1 and 3, is divided into five equal parts. 
Through B, the second division from I and the third from 0, 
is drawn a line EN at right angles to I O, and the lengths 
BE and BN, each equal to BI, are set off, these determin- 
ing the width N E of the bar at what may be termed its 
neutral line, it having been found by experiment that by the 
coiling that part of the bar which is outside N E becomes 
narrowed and the part inside becomes widened, so that the 
width of each convolution is uniform throughout its depth. 
In order to determine the slope of the sides of the bar, twice 
the depth O T is set off from I, fixing a point P, whence lines 
are drawn through N and E determining the slope of the 
sides of the bar. And finally, from a centre D, set off from I 
such that D I is equal to I O, circular ares are struck through 
O and I determining the outside and inside curvatures of 
the bar. 

For a right-hand thread the bar is coiled so as to forma 
left-hand helix, so that when the nut has been screwed down 
any tendency for it to unscrew itself has the effect of locking 
it more firmly on the bolt. For a nut having a left-hand 
thread the coil is made right hand. 

The nut has long ago passed out of the experimental stage, 


| and is now being extensively manufactured by the Helicoid 


Locknut Development Syndicate, Limited, of Dashwood 
House, New Broad-street, E.C., at their works at Acton. 
These works, the interior of which we illustrate herewith, 
contain machinery of new and original design. The lathes in 
which the coils are formed are powerful, and provided with 
automatic feed-motion, the sliding head being equipped with 
a strong spring device for putting the necessary pressure on 
the material, which is coiled while cold. The tapping and 
sawing-off machinery is of the ordinary pattern, but the flats 
on the nuts are formed in a powerful stamping machine. The 
process of manufacture is altogether extremely simple, and 
requires practically no skilled labour, so that the nuts can be 
placed on the market at a price that will enable them to 
compete advantageously with those of ordinary construction. 
These nuts have been put to severe practical tests on work 
where lock-nuts are required, and are said to have given every 
satisfaction. There should be a large field open for their 
employment. 








Ir is rumoured that Mr. Charles Steel, general manager 
of the Highland Railway, has been offered the post of genera 
manager of the Great Northern Railway. A meeting of the 
directors of the Highland Railway was held on Wednesday, but the 
officials will not confirm the rumour, although it has not been con- 
tradicted. It is understood that Mr. Steel leaves Inverness at once 
to meet the directors of the Great Northern. 
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COALING EXPERIMENTS AT PORTSMOUTH. 





Tue primary idea of the coaling experiments conducted in 
Portsmouth Dockyard on Wednesday, January 26th, was to 
test the resources of the port and form some gauge as to what 
could be done in war time. Plenty of coal is stored at the 
coaling point, but as this point is too small for use by any of 
our modern battleships, coal has to be supplied in barges, 
and the question was whether these barges could be had 
in sufficient quantities. Seeing the issues that might well 
depend upon the rapid coaling of a fleet, this is an important 
matter. The coal was got ready the day before, so far as pos- 
sible ; the Mars, indeed, which lay in basin, had all her lighters 
alongside when she began. 
were in bags, but in every other case ships had to fill their 
own sacks and “ break bulk.” 

The Resolution required 1260 tons of coal, the Mars and 
Majestic a little over 1000 tons each, the Prince George 650 
tons. 


in the Channel Fleet, except, of course, those officers on 
coaling duty, no officers 
worked with the men save 
in the Mars. In that ship 
every ofticer was hard at 
work, and the ship’s band 
playing all the time. She 
made by far the best figure 
of any, her 180 tons in one 


hour being the highest - Bulk 

total for any one hour yet ; 

reached, the previous record pon 
that of the Majestic 

being 179. In the matter \ 

of averages the Mars did \ 


not reach that obtained 
by the Magnificent and 
Majestic in past evolutions 
of this nature; but coaling 
from a dockyard and from a 
collier in a bay are two 
very different things; the 
Mars beat every dockyard 


In one of these 350 tons of coal | 


Everything passed off without any hitch, and the | 
relays were easily supplied. The whole of the work was done | 
by the ships’ companies ; but contrary to the usual custom 


the designs for future ships. 
| might look to see ships taking in 200 tons an hour or more. 
' One single Temperley should be able to take in 40 tons or so, 
if properly worked, and the supply of steam always what may 
be required. It is not always, and at times Temperleys have 
only taken in at the rate of 15 tons. 

The number of whips that can be rigged is not, of course, 
indefinite; but with extra winches more could be employed 

| or extemporised than now are. Also, a plentiful supply of 
winches and derricks in our colliers is a necessity. None of 
these things are new or brought to light only by the experi- 
ment under review; but the comparative paucity of them in 
the lighters brings the matter into prominence. The average 
collier is generally so well supplied that the ship does not feel 
her own shortcomings. 

A brief note upon the working of whips may not be out of 
place. It is best explained by a diagram—Fig. 2—which 
shows two whips fitted. The rope is hitched around the 
steam capstan, passing through a leading block A, up to Aj, 
and thence to A,; A, is also connected with A, on the 
collier’s gaff. So soon as the coal—six bags usually—-clears, 
A, is eased, the coal thus comes on board. Immediately it is 
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record. The next coaling 
match in the Channel Fleet 
will be one very hardly con- 
tested. The Mars is bent 
on beating the record, the 
Magnificent and Majestic 
no less set upon keeping 
their superiority. 

The Prince George was 
the first ship to finish; the 


Mars, however, was only 
some two hours later - 
$ p.m. The Majestic 


finished about 8 p.m. The 
Resolution knocked off then 
and completed her 1260 tons 
on the following day. 

Some description of the 
methods adopted in the 
Mars, which took in 750 
tons in five hours, may be 
of interest. In this ship, 
as in all, structural diffi- 
culties were encountered ; 
we shall enter into these 
further on. It should also 
be mentioned that every 
vessel had from two to 
three hundred new hands, 
some of the stokers especi- 
ally being rather raw, and 
none too efficient at trim- 
ming the bunkers. Each 
ironclad had two Temperley 
transporters, one at either 
mast ; the Mars in addition 
used “‘ whips’ on the fore 
derrick, and aft a pair of 
davits on either side were 
also used, A whip is the old 
coaling arrangement that 
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was used before the coming Capstan 
of the Temperley, brought 
up to date, and for work COALING AR 


forward many officers have 

a preference for it. In the 

Mars the whips beat the Temperley by fifty bags an hour on the 
average, thus taking in 1} tons coal more per hour. This is not 
the fault of the Temperley transporter, but of the design of 
this class of ship. As the necessary modification could be 
easily introduced, we may hope that it will be borne in mind 
in future designs. An inspection of the sketch plan—Fig. 1— 

will make this clear. The hatches H H on the boat deck—a 
flying deck above the deck in which the upper deck battery 

is placed—are too small. Those aft, H! H!, are no larger, | 
but here the ship’s people have cut away the deck, and by | 
hoisting out a boat the Temperley can deliver its sacks 

directly on to the upper deck. The fore Temperly could do | 
twelve bags a time, but to get these through hatch H was 
difficult, ten bags being about the hatch’s capacity. Had the 
ship been constructed with the beams a little further apart, 
the hole could have been enlarged 6in., which would make 
all the difference in rapid coaling. As it is the funnel casing 
a any enlarging on the lines of what has been done 
ait. 

In this figure the general position of the ship and lighters 
is sketched, and the method of working each whip or 
Temperley indicated. This is an important point, since it 
brings home another defective feature in our battleship 
designs—the paucity of winches. Only two—W W, just 
abaft the foremast—are provided ; there should be at least four, 
and six would not be too many. 

The two whips forward were worked by the steam capstan. | 
The starboard winch was used for the fore Temperley, the 
port one for the after Temperley. The port davits used the 
after capstan, the starboard davits had to depend upon two 
hydraulic capstans on the dockyard jetty. Not only would 
an extra winch have obviated this, but there is also the 
obvious advantage of a reserve. A winch or capstan is always 
liable to a breakdown of some sort; the more there are the 
less risk is there of delay from this cause. More winches 
and larger hatches would, therefore, seem to be desidcrata in | 











; on deck rope A is unhitched, three turns given to rope B on 


| vailed, and messengers were constantly arriving for the doctors, 





/eading blocks 


| 


RANGEMENTS, PORTSMOUTH DOCKYARD 


Fig. 2. 


the capstan, and that brings in its quota in the same fashion, 
when it is cast off and replaced by rope A, and so on. This 
is the whip as brought up to date in the Channel Fleet, an 
advance upon the earlier and cruder contrivances. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 








DANGEROUS EXPLOSIVES. 

Sirn,—The public are becoming somewhat alarmed at the serious 
explosions which happen both in this country and abroad. To-day 
a telegram from St. Petersburg states that forty men are. killed 
and eighteen are wounded by an explosion which has occurred at 
the mines belonging to the Russian Donetrz Company in the 
Taganrog district. 

The other day the inhabitants of Porthcawl were considerably 
alarmed by the terrible explosion of dynamite, when two men were 
killed and several were injured. The disaster happened at the 
Newton Nottage sewerage works. The parish of Newton Nottage 
dovetails right into the town of Porthcawl. Great excitement pre- 
I 
do not wish to labour the matter, but it is necessary to set out the 
facts. 

There were three or four men engaged close together. One of 
them, Edward Thomas, a fireman, was holding the cartridges over 
one of the iron pots in which the fire had been lit for the special 
purpose of heating them. . "[hisis always a risky business, but the 
men were experienced employés, and thoroughly understood the 
nature of the operation which they had in progress, Exactly what 


happened cannot be ascertained, but one of the men, Edward 
Thomas, unmarried, about thirty years of age, had one of the 
cartridges explode in his hands, causing him shocking injuries. The 
most serious wound to him was to the lower part of the stomach 


Under such conditions we 





— 





body being completely shattered. Three of four men who wore 
standing near were also terribly injured, chiefly Daniel Thomas 
and Thomas Brooks, The first named, who is a man hetiennr 
forty and fifty years of age, had one arm broken and both his Je = 
injured, as well as the flesh burnt on different parts of the bode 
and face. . 

Brooks had his legs broken and was otherwise injured, The 
doctors were quickly in attendance. The force of the explosion 
was tremendous. The iron vessel in which the fire was burning 
was splintered, and great pieces of it were hurled for hundreds a 
yards. Nota pane of glass was left in the houses in the neighbour. 
hood, and in some cases even the window frames were smashed 
The terrible injuries intlicted upon the men are evidenced by the 
patches of blood and flesh scattered around where the “ Deyj]” 
formerly stood, and where the accident happened, 

Dynamite freezes at a comparatively high eee, thereby 
causing great danger of exudation of a portion of the nitro-glycerine 
It is perhaps not known that nitro-glycerine 


which it contains. 
will explode either from an ordinary high temperature, or even 4 
blow, All explosives possessing nitro-glycerine are generally jn a 
frozen state during the mildest winter, and they must be thawed 
before they are of any use. If one drop of nitro-glycerine exuding 
from the mass was exploded, it would, of course, explode the bulk 
from which exudation occurred, and that bulk would in tury 
explode all the other explosive material within range. It jg 
dangerous when workmen try to soften frozen cartridges by indirect 
means, viz., by placing them in their pockets, or holding them over 
fires, or putting them in ovens; even if one drop only is exuded, 
then a serious accident is almost certain to follow. 
| If surgeons avoided the use of anwsthetics and adhered to the 
customs of their fathers, workmen would have room to complain, 
and certainly would avail themselves of the opportunity to deride 
professional men for adhering to the often barbarous practices of 
bye-gone days, They fail to see that in adopting dynamite jn 
place of black powder without proper precautions, they are as 
reckless as the surgeon who discarded anwsthetics. 

It is almost incomprehensible that, when such safe explosives as 
electronite, amberite, and other similar compounds, which do not 
contain nitro-glycerine and are not affected by change of tempera. 
ture nor liable to explode from friction or blows are in existence, 
| they are not more generally adopted. 

I should not have troubled you, Sir, with such a long letter, but 
there may be many quarrymen and miners and others whose work 
| necessitates the use of explosives, that they may not be aware that 

such safe and equally powerful substitutes for dynamite exist, 
| Blundellsands, January 23rd, FRANK RICHARDS, 
An Old Officer of the Irish Brigade, 








THE PROPORTIONS OF GIRDERS. 


Sin, —In reply to a letter signed ‘ Retired Engineer,” ashing 
| why the term moment of inertia is used in making girder calcula- 
| tions, let us consider the simplest form of section, yet one in which 
| the term moment of inertia is an important factor, namely, a 
rectangular girder, subject to some bending moment, and suppo-e 
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the problem is to tind its moment of resistance, the neutral axi- 
will. of course, be in the centre, and horizontal if we imagine th: 
plane of bending to be vertical. 

We may presumably assume that the stress induced in any 
horizontal layer of the material is proportional to the distance 
from the neutral axis ; in other words, if f! = maximum stress on 
the outside layer, and ¥! its distance from the neutral axis, and if 
J and y be the stress and distance respectively of some other layer 
—such as the one shaded—then 

bi Fhe 
4 . . 

Now, let us see if we can find the moment of resistance of th: 
section from first principles. The shaded portion has a breadth 
b, anda thickness = 6 y, say * its area = 484; also the stres< 


: sca ; ee 
induced in it by the bending = f= c ywby (1). 
”] 





fl 
yh 


ee : (1) 


wi 


the total pull 
“ i 
exerted by this elementary area = t hud y, 
y 


But this pull is acting at a distance ¥ from the neutral axis, su that 
the part of the whole moment of resistance contributed by this part 

F 4 Poy. 

4 . 

If we take an infinite number of these layers, starting from the 
neutral axis and proceeding to the outermost layer, find the value 
of this expression for each and add all together, we will obtain the 
moment of resistance for the whole section. But observe in the 


= i, 
above expression the term Z is constant for all such layers, so that 
p 


the moment of resistance = ° 


(11) 


Now let us examine this expression, sum of (4 4284). We sce 
4&8 = area of an elementary portion of the area and y? = square 
of its distance from the neutral axis. 

The term ‘‘ moment of inertia” has been given to this expression 
and may be defined in words as being the sum of every elementary 
portion of area in a section each multiplied by the square of its own 
particular distance from the neutral axis. Let us denote this by I. 
Then I = sum of (/ 2 8 y), or, in the language of the calculus 


+41 
l= ’ | 4, PP 3 = by 
3 
the rectangular section, 


ayl 

We see that by the use of the term moment of inertia we obtain 
extremely simple formule for calculation, which apply to any 
shape of girder by putting in the correct value for I, 

Thus, if M = moment of resistance = bending moment (since 
external forces = internal forces) we get 

Ye ae ne a 
y 3 


sum of (4 42 8 4) “aa 


+yl 
4 - 2h 3 
: 3 3 


y 
for beam of rectangular s2ction, 
Where f! = maximum stress allowed. 
y' = extreme distanco from neutral axis to the outermost 
layer of material, 
The reason why tbe term inertia is used in connection with 
statical loads, is because the term moment of inertia has been 
borrowed from the theory of dynamics of rotation. It is here 


aalannine each elementary portion of mass X square of, its dis- 





and the upper part of the legs, the whole of that portion of the 





used in the sense of being 


tance from neutral axis or axis of rotation, 
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——-~ . . 
sare this with the statical meaning of the term, we 


if we com fe . 
and if we F if we assume that a unit of area has the 


gee they are the same, 
veight of a unit of mass, : ia of 1 i 
welgn vrocess of actually finding the moment of inertia of a section 
; The Prictly within the province of the practical engineer, but 
js not § jthin that of a mathematician, and in most modern text- 
cr this subject the values for the more common sections are 
yOOKS 


given. jern girder practice, where we usually have a thin web 
In er. of large cross section at top and bottom, it is un- 
re _— calculate the moment of inertia, although this method 
ecessar) : 
would be, strict ; ees ‘ rer the 
pony 3 practical purposes to suppose the stress constant over the 
near f the flange, and consider it concentrated at, say, its centre, 
aren? ultiply together its area, stress and depth to neutral axis 
then tthe moment of resistance of the flange. 


il P : . : 
ag js possibly such girders as this that are treated in ‘* Stoney on 
trains.” ‘ ; 
a might be interesting to compare results obtained from these 


is in an actual numerical case. Suppose we have a 


vo methor . , 
- of this section, and we require to compare the 


simple girder 











moments of resistance of one flange by these two methods, Let 
the maximum stress = 4 tons per square inch, breadth of flange = 
Jin.. thickness = 4in., and depth to neutral axis of outermost 
laver s2ft. 
"By Method II, we have 
; M of resistance = 1: 4x4x 30 
= 5760 inch-tons, 





By Method [. we have 


1 
M of resistance = /. J= ; [= L 
wh $2 s 
rpy=32 y=32 
Now [= 12]? dy = 12 [= 4 [ (32) — (2893 
| eye a 
J ¥=B y=B = 4[10,516] 
1 « 10,816 


5AOS, 
s 
We thus see that the error in a case like this is not very great. 
hut we have here left the web out of consideration altogether as 


| ances to stress may be considered as horizontal forces. 


ly speaking ,the more accurate, and itis sufficiently | 


exterior forces already referred to, take into account their re- 
sultant, viz., the shearing force corresponding to the section C. 
Now, in order that equilibrium may be maintained, an exterior 
force must be applied at the point of section of every fibre, coin- 
ciding in direction with the length of the fibre, and equal to the 
stress which existed in that fibre previous to the section, If the 
bending of the beam does not exceed the elastic limit, the resist- 
In addi- 
tion to the horizontal forces replacing the fibre stresses there must 
also be applied at the section C a vertical force acting downwards, 
maintaining equilibrium with the shearing force before mentioned, 
and having an opposite or negative value. Therefore at the section 


C we shall have in addition to the resistances in the direction of 


| the length of the fibres, a shearing resistance acting along the 


plane of section a B, equal in magnitude but opposite in direction | 


to the first mentioned shearing force, which is the resultant for 
the exterior forces acting on the portion A C of the beam. 

Now, by the term stress is understood the interior force per unit 
. of section, and in determining the fibre stresses acting at the 
section C, it should be remembered that on account of the flexure, 
the originally straight and equal elementary fibres lying between 





| , 
| totally different thing from the moment of inertia of a fly-wheel. 
| It is not inertia at all that is concerned, and the sooner your 


| correspondents admit this the better. R. E. 
Whitehall Club, January 26th. 








THE LEYTON SEWAGE AND 
WORKS. 
| THE Urban District Council of Leyton in Essex, a town of 
90,000 inhabitants, have for some considerable period been 
treating their sewage by a chemical process, and deposited 
| the sludge, together with the town’s refuse, on waste ground. 
A few years ago, however, the Council recognised, in the 
interests of public health, that some more efficient means 
must be taken to get rid of these matters, and eventually 
entered into a contract with the Beaman and Deas Syndi- 
cate, Limited, Westminster, who undertook to erect a 
destructor which would burn the sludge and refuse in the 


DESTRUCTOR 


| 


the two indefinitely near and originally parallel cross sections C J proportion of one to two respectively at the rate of 14 tons 


and ( have become curved, and take the form of small circular 
ares of different lengths and radii having a common centre O. In 
order to obtain the amount of extension and compression of the 
fibres, draw ¢/ through C parallel to the plane m,2,, then the 
portions of arcs intercepted between C7 and Cm give the exten- 
sions, and those between Cx and Cé the compressions. These 
extensions and compressions will be evidently proportional to the 
distances of the fibres from the neutral surface, and by Hooke’s 
law, viz., strain is proportional to the stress producing it, hence the 
stress in any fibre is proportional to its distance from the neutral 
surface, 

Let f be the stress of a fibre at a unit of distance from the 
neutral axis, then the stress in a fibre at any distance «from the 
neutral axis will be fr. Now suppose the sectional area to be cut 
up into indefinitely small strips parallel to the neutral axis, and let 
« be the area of such an elementary strip which is at a distance 
from the neutral axis, the stress in such a strip will be fra. This 
stress will be a tensional, or positive one, if the elementary strip 
lies below the neutral axis, and a compressive or negative one if 
above the neutral axis. 

Considering the portion A C of the beam to be in equilibrium, 


then, as no part of the horizontal stresses can be balanced by the | 
vertical shearing force before referred to, the algebraic sum of 
these horizontal stresses must be zero, therefore 3(f  «) = O ; and | 


since f is a common factor to every term of the series, and cannot 
be zero, therefore 3 (1 «) = O, 


Now, « « is the statical moment of such an elementary area | 


about the neutral axis, and consequently by the last equation the 
sum of the moments of all the elementary areas about the neutral 
axis will be zero, Also, since the product of any given area into 


| the distance of its centre of gravity from any point will be equal 


| to the sum of the products of the elementary areas composing the | 


| before-mentioned area into their respective distances from the 


| same 


point: hence the equation 3 (« ¢) =O shows that the 


| neutral axis passes through the centre of gravity of the cross 
| section, 


Also, since the portion A C of the beam is in equilibrium, and 
no rotation takes place, the algebraic sum of the statical moments 
of all the forces acting on it about any axis, such as the neutral 
axis, will be zero. Therefore the moment m of the shearing force, 
which is the resultant of the exterior forces, viz., the load and the 
reactions of the supports, and which tends to cause a left-handed 
rotation, must be equal to the sum of the statical moments of all 


| the fibre resistances of the elementary areas, each of which tends 


regards bending moment, and assumed that it takes the shearing | 


stress only. B. W. Heap. 
Emanuel College, Cambridge, 
January 10th, 
sin, —In reply to your correspondent, ‘ Retired Engineer,” | am 


sorry that | missed the point of his inquiry, and will, with your | 


permission, endeavour to make myself clearer. Fig. 1 shows a 


beam or girder before the load is applied, while Fig. 2 shows the | 


same beam efter the application of the load, the bending being 
exaggerated, 
in equilibrium, and let C C, be two sections indefinitely near 
and parallel to each other, then after bending has taken place 


these sections will be no longer parallel but normal to the bent } 


fibres, and if produced would cut each other in a straight line O, 
Fig. 2. Now, since the two sections C C, converge, it follows that 
the fibres of different layers intercepted between them will have 
different lengths, those fibres lying nearer the convex side of the 
beam being extended or in tension, while those nearer to the 
concave side of the beam will be shortened or in compression, 


a 




















FIG! 


Hence it follows that there will be a layer of fibres which are 
neither in tension or compression, and which will retain their 
original length in spite of the curvature. This layer is called the 
neutral surface, and its intersection with any cross section will be 
the neutral axis of that section. From the neutral surface out- 
wards the extension and compression of the fibres will gradually 
Increase until it attains the greatest value at the extreme fibres. 
Let us suppose that the beam A B is acted upon by the external 
forces—viz,, the load and the reactions D, D, of the supports— 
and is in equilibrium, and let it_be cut into two portions A C and 
C by a section planeaB. Now, the exterior forces acting on 
one portion of the a cannot maintain equilibrium unless new 
exterior forces are applied at the plane of section, These new 
exterior forces restoring equilibrium must evidently be equal to 
the interior forces acting in the beam at the position of the plane 
vf section @ B before separation took place. 
Let us consider the portion A C of the beam, and in place of the 


If we consider any portion A C of the beam A B | 





to cause a right-handed rotation. 


The statical moment of the fibre resistances of an elementary 





area at a distance . from the neutral axis will be (f.« @ +) =(fas? 


| Consequently as a condition of equilibrium we have m = & (fa *) 


f (as). Now & (a +*) is the sum of the products of the 
elementary areas into the squares of their distances from the 
neutral axis, and this, as I have already shown in a previous letter, 
will be the so-called moment of inertia of the whole cross sectional 
area about the neutral axis, hencew =fI . .. . - (a). 


It will be convenient to reduce this expression into a more | 
practical one in place of the stress f per unit of area of the | 
{ 


fibres at a unit of distance from the neutral axis. 


The extreme fibres will suffer the greatest stress, which, if the 
beam is not strained beyond its elastic limit, must not exceed a | 
certain fixed value depending on the strength or elasticity of the | 


material composing the beam or girder, a proper proportion of 
which fixed value may be substituted for fin equation (a). 


Let : and - be the respective distances of the extreme fibres in | 
| tension and compression, and suppose f; and f, to be the greatest | 
permissible tensional and compressive stresses respectively for those 


fibres. Then, since the stresses of the fibres are proportional to 
the distances of the latter from the neutral axis, we have 
fr 1 r 1 
_sijsad —. =—, 
Jt Ui Je Ye 
whence 
th Te 
ut We 
And substituting these values in equation (a), we have 
tt a 
wm='.,I= Je, I. 
ue Ye 


which is in reality the moment of resistance of the cross section as 
shown in my previous letter, Epwarpb J, M, Davies, 
24, Harrington-square, London, N.W., 
January 22nd. 
Stk,—Observing lately two letters from ‘‘ Retired Engineer,” in 
which he objects to the ordinary use of the term ‘‘ moment of 
inertia” in connection with the strength of beams, I had the 
curiosity to look up the old edition of ‘‘Stoney on Strains,’ 
published in 1866, in two volumes, to see if the term had only 
recently come into use. 





[By? dy will be recognised by the reader as the expression for the | 


moment of inertia of cross section of the beam. It does not, 
therefore, appear that there is anything particularly new about 
the name of the quantity referred to. In later editions a similar 





i illustrations. 


I found that Stoney remarks that | 


remark is made, without any comment or anything to suggest | 


liability of confusing statical and dynamical matters—in fact, the 
moment of inertia of a mere plane figure of no thickness or 
density is a vanishing quantity in dynamics, and the term is used 
in statics to describe briefly the rule of calculation, just as we 
speak of population increasing in certain cases by a compound 
interest law, though compound interest more strictly refers to 
money than to people. 

Stoney did not adopt new usages of terms without comment— 
for example, see his remarks on the change of title of the later 
editions from ‘‘Theory of Strains” to ‘‘Theory of Stresses,” 

Belfast, January 25th, Maurice F, Fitz GERALD. 





Sir,—I think your correspondent “ Retired Engineer” has done 
good service by calling attention to what is really a misuse of the 
term inertia. This word is very properly defined in the dictionary 
as that property of matter by which it tends to preserve a state 
of rest when still, and of uniform rectilinear motion when moving. 
This property of matter has neither part nor lot in determining 
the strength of a girder, and has only been dragged in because the 
mathematician is too deticient in imagination to invent another 
term. I have read carefully the letters—many of them excellent 


—which have appeared in your columns on this point. Not one of 
them supplies even a shadow of excuse for the use of the term. 
In a word, the moment of inertia of a girder is root, and branch, a 





per day without the use of other fuel and without causing. 
any nuisance in the process. After twelve months of satis- 
factory working a number of gentlemen interested in the 
subject were invited to inspect the works—a view of which is 
given on page 116—on Thursday, the 27th ult. The destructor 
urnaces are built in pairs, of which there are four, and each 
has an inclined hearth leading from the tipping platform to 
| a horizontal fire grate. Beyond the grate is a fire-bridge, the 
| space behind the bridge forming a combustion chamber 
| which is common to both furnaces. A reverberatory arch 
stretches over the chamber, fire-grate, and hearth from front 
|to back. The ashpit is hermetically sealed, and is supplied 
| with forced draught by means of a fan. In order to utilise 
| the heat generated two 96-horse power water-tube boilers 
| of the Babcock and Wilcox type are erected behind the two 
| centre pairs of furnaces, as shown in the annexed sectional 
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PLAN OF DESTRUCTOR 


The refuse is carted on to the tipping plat- 

form without undergoing any process of screening or selec- 
| tion, and charged through a hopper on to the inclined 
hearth. A charge is meanwhile in course of destruction on 
the horizontal fire grate; when this charge has been con- 
sumed the fire grate is clinkered, and the charge lying upen 
| the inclined hearth, which has been to a considerable extent 
dried by the heat deflected from the reverberatory arch and 
the general heat of the furnace, is in turn drawn into the 
furnace, a fresh charge taking its place. The forced draught 
which passes from the ashpit through the fire-bars and the 
charge lying upon them, is found to keep the bars cool, the 
wear and tear being infinitesimal. The clinkering and re- 
charging of the furnaces is done alternately, the better to 
preserve the heat in the combustion chamber, which, we are 
informed, often exceeds 2000 deg. Fah. 

As previously stated, the sludge, containing some 60 per 
cent. of moisture after coming from the presses, is mixed with 
the refuse in the relative proportions of one to two, and is 
formed by precipitation by the black ash process. The use of 
coal is entirely dispensed with except for lighting-up purposes, 
for which about half a ton per week is consumed. The following 
figures show the actual quantities of sludge and house refuse 
burned during the year 1897: Refuse, 10,962 tons; sewage 
sludge, 5795 tons; total, 16,757 tons. Each week consists of 
54 working days only, and it will consequently be observed 
that these figures show an average daily consumption of 143 
tons per cell. 

We have before us the report of an exhaustive set of tests 
of the plant carried out by Sir Douglas Fox and Mr. Francis 
Fox, MM. Inst. C.E., from which we gather that the refuse 
consumed consisted of a mixture of ordinary house refuse 
and filter press cakes of sewage sludge. These were used as 
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nearly as possible in the proportion of two parts of house 
refuse to one part of sewage sludge by weight. Observation 
of the character of the house refuse during the day showed 
that it was fairly dry but of rather poor quality from a heat- 
producing point of view; that is to say, the quantity of 
cinders was small, such refuse of household fuel as was 
present being to a great extent merely fine ash containing but 
little combustible material. A considerable part of the 
refuse consisted of old tins and crockery, and there was 
also a good deal of green vegetable refuse, probably more 
than the usual average. The other material consumed—the 
sewage sludge—arrived from the filter presses in a wet pasty 
condition. It was analysed both for moisture and the per- 
centage of combustible material —-carbonaceous matter 
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The extremely low quality of the material consumed—poor 





A.—Ciases from Combustion Chamber. 


house refuse and wet sewage cake—is indicated by the small Percentage b le. 
quantity—0-426 lb.—of water evaporated per lb. of fuel. In . 1. 

aie ol ike tien dalek cae uaa ten eanila « Carbonic anhydride (CO) v- ” 2 

spite oO is the total power produce as considerable ; Carbon monoxide (CO) nil 

taking the total weight of water evaporated as 31,920 lb., and Oxygen (O) 12 

assuming an average consumption of 20 lb. of water per Nitrogen (N) 802 

indicated horse-power, the horse-power available would 100°0 aii 
be 133; the equivalent amount of steam coal which 

would be required to obtain this result is 1? tons, represent- Correspondiny with free air bl 61-0 


ing a cost of £1 11s. 6d., assuming the price of coal to be 18s. 
per ton delivered at the works. The total heat available 
was more than sufficient to heat the boilers, and these in 
their turn supplied more steam than was required for the 
needs of the works, which was served by a 45-horse power 


B.— Gases Strom Boiler Flue. 


Percentage by v« 
8 


























































































































SECTION OF 


which it contained. 
64°56 per cent. 


The proportion of water averaged about 








Detailed Results of Trial, 
a , Tons cwt. qr. I, 
eight of house refuse consumed... .. 22 5 0O 19,840 
' ght of sewage cake consumed. . 4 1 = 25,116 
Total weight of material burnt 3 9 1 = 74,965 


Proportion of house refuse to sewage 
cake . ; 100 : 50°4 » ee 


Average weight of material burnt per (nearly) 

DN Se ge 1 
Total weight of clinker produced 916 2 22,008 
Proportion of clinker. produced to 

material burnt ier eee 29°4 p.c. 
Average steam pressure in boilers 105 Ib. 
Average temperature of fe:d-water 65 deg. Fah. 
Weight of waterevaporated .. .. .. 3,192 gals. =  31,9201b. 
Weight of water evaporated per hour ‘ 2,660 Ib. 


Weight of water evaporated per Ib. of 
material burnt ods 
Corresponding with 
Weight of water evaporated per Ib. of 
——_ burnt from and at 212 deg. 


0° 426 Ib. 


ye ra i es ee 0°507 Ib, 
Average pressure of airin ashpit.. .. 2in. of water 











































DESTRUCTOR 


engine in the sewage works, and by a 12-horse power engine 
in the portion occupied by the destructor. A smaller engine 
drove two fans delivering air to the ashpits of the cells, a 
dynamo lighting the works and a steam hoist for raising the 
sewage to the charging floor, and a feed-water pumping 
engine was also provided with steam from the boilers. The 
larger engine drove a pump lifting sewage from low to high 
level, an air compressor for the ‘filter press, and all minor 
plant in the sewage works. 

Analyses of the clinker and gases showed the following 
results :—(1) Clinker—The quantity of unburnt carbonaceous 
matter was determined—carbon, 2°10 per cent. The amount 
of combustible material left in the clinker is therefore ex- 
tremely small; moreover, it is 
particles, and is no more objectionable than that commonly 
present in furnace ashes. (2) Gaseous products of combus- 
tion: Samples were taken both from the combustion 







present as well-charred | 


chamber of one of the destructor cells, and from the boiler | 


flues at the point where they were connected with the under- 
ground flue leading to the chimney. 


zs 2. ' 
Carbonic anhydride (CO?) ss ae $2 v0 a 
Carbon monoxide (CO) nil nil O4 nil 
Oxyvgen(O) . a Ta l4°s 145 ’ "4 
Nitrogen (N) SO°1 S10 80°] St) ay 
100-0 100" 100°;0 gs L000 10 


Corresponding with free air 810 705 60-0 

From these figures it is evident that substantially complet 
combustion is effected, carbon monoxide being usually absent, 
and, when present, existing only in negligible quantity in the 
flue gases. The temperature of the combustion chamber 
when the charge was burning freely was found to be 1562 deg. 
Fah., and that of the flue gases varied between 440 deg. and 
608 deg. Fah. The comparatively high temperature of th 
flue gases is said to have been due to the fact that during the 
trial more heat was being produced by the destructor than 
could be absorbed by the boilers, the furnaces being indeed 
capable of generating a good deal more power had a third 
boiler been available. The two boilers in use were blowing 
off at 110 1b. pressure throughout the test. 

On the day of our inspection of the plant, as far as could 
be seen the working appeared to bear out the figures given 
above. The refuse was of fairly good quality, being 
chiefly the contents of dust-bins from private houses, and the 
sludge was decidedly plastic. The products of combustion 
were only slightly coloured of a pale brown tinge, but the 
height of the chimney shaft was such that we were unable to 
observe whether any objectionable smell was emitted, or 
whether the products were laden with dust. The works asa 
whole are well arranged, and the plant is capable of dealing 
with a far larger quantity of material than it is at present 
called upon to treat. 








GEORGE THOMAS CLARK. 


THE prominent pioneers of the iron and coal industries of 
Wales are disappearing one by one. This week we regret to 
announce the death of Mr. G. T. Clark, for many years with 
the late Lord Aberdare, resident trustee of the Dowlais 
Works. Mr. Clark, who was a personal friend of Sir John I. 
Guest, came upon the scene at an opportune moment, when 
the iron industry was giving place to steel, and it was by the 
free hand he gave Mr. Menelaus, and the vigour of his financial 
administration, that the works rallied from the depressing 
influences under which so many in Glamorganshire and Mon- 
mouthshire succumb, and, taking fresh life, have attained 
their present great proportions. He may be stated to have 
presided at the initiation of the Bessemer process, which was 
first tried experimentally at Dowlais under Sir Henrys 
personal direction, and to have ended, practically, his active 
interest in the works when the great creation of. his and of 
Mr. E. P. Martin’s enterprise, Dowlais-Cardiff, was com- 
pleted. Mr. Clark may be claimed asa civil engineer, 1 
which capacity he first went to India, before his iron 
days, and was engaged on several measures of import- 
ance. One was a report on the sewerage cf Bombay, 
and one on a railway from Bombay to Tannah, and 
an extension to the Ghauts, whence it was intended to 
traverse the Deccan. He was offered the chief engineership 
of the new line, but refused, and on returning to England 
accepted a sub-commissionership under the Board of Health, 
and applied the Act to Bristol, Worcester, Durham and other 
towns. From 1852 he became a resident trustee, identified 


with Dowlais until a late date. 
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THE UNITED 


‘oMOTIVE BUILDING IN 
LOC STATES. 


Ir will be 
Ast Mr. 
we h 
puilders 
that they ¢ 
order's 0" “teh his effect is be fi i in th 
tantly in use. Proo to this effect is to be found in the 
<plendid catalogues issued by most of the great locomo- 
tive building firms in the States. The following extract 
from & speech made by Mr. G. Rhodes, superintendent of 
the motive power of the Chicago, Burlington, and Quincey 
Railroad at the December meeting of the St. Louis Rail- 
road Club, bears on these statements, and lends strong 
gupport to what we have said. 

ina general way, said Mr. Rhodes, for railroads in our immediate 
eurroundings, beyond any question the best engine for both passen- 
sight service is what is known as the four-wheel con- 

or 18in. by 24in. American engine ; that is a good 
engine for pioneer roads and for roads that have not been rebuilt. 
] want to lay a great deal of stress on the fact that it is the con- 
dition of a railroad which governs the question as to what is the 
best passenger engine, and what is the best freight engine, : 

Formerly it was the practice to send specifications and drawings 
to the locomotive builders, and the builder would simply build the 
engine. ‘That method is gradually changing, and the practice that 
we are gradually getting into is to specify a condition. To specify 
condition in time that the trains are expected to make between 
two points ; to specify the character of rail that is laid ; to specify 
the character of grade, the weight of the trains and the curvature, 
and then to ask the locomotive builders to build the engine that 
will do this work, and also guarantee that the engine will perform 
it, and the payment is not made until the engine does perform it. 
So it is pretty clear, I think, that the conditions govern the ques- 
tion as to what is the best passenger engine, and what is the best 
freight engine. , 

There is another feature of this subject, as to the change which 
improved conditions of the road will bring about in engines. | 
think that it is often the case that new engine construction 
has been spoiled by the over-confidence of the motive power men, 
and very often the over-confidence of the manager of the railroad, 
in the representations which are made to them requiring a new 
type of engine. My experience has been that when a new engine 
is built, whether it 1s built at a railroad company’s shop or whether 
it is built at the shop of a locomotive builder, it will be found that 
ina great many particulars the engine is decidedly weak ; that the 
best calculations have not been able to make the engine strong 
enough ; at first in one part and then in another part the machine 
fails, and then a third part will fail, and as those failures occur 
he parts are strengthened, and finally, after a few years’ service, 
this new type of engine is reconstructed and rebuilt in such a 
way that it is strong enough to go into general service and you are 
ready to have more engines of that class built. 
ow, the mistake that is made very often is in the over con- 
fidence of some builder or the over confidence of some superinten- 
dent of machinery, who will order a dozen or fifteen or twenty 
engines of a new type, and then, in place of having these failures 
occur on a single engine, they occur on twenty or thirty, the effect 
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might have been worked into a good engine by remedying these 
defects as they were discovered. Therefore, | would advise those 
who wish to make a change in their type of engine not to build 
fifteen or twenty of the same kind at once, but confine themselves 
to one, and make a thorough test of that one engine before intro- 
ducing a large number on the road, 

With reference to the same question, the following extract from 
the remarks of Mr. J. W. Stokes, Master Mechanic of the Illinois 
Central Railroad, may be of interest : 

In the United States there is a wide range of diversity in the 
designs of passenger engines. The mountainous and hilly sections 
reqiire engines so built as to be able to maintain a given maximum 
speed up grade. This calls for heavy locomotives with great 
idhesive power, and more than four driving wheels, so that moguls, 
ten-wheel and in some cases consolidation and decapod engines are 

ound in use for passenger service. In these cases the diameters 
of drivers are usually restricted to comparatively small sizes to 
prevent the loss of power incidert to slipping. In the prairie 
sections the American type of engine is almost exclusively used, 
and the growing tendency of recent practice is to use high wheels 

nd great weizht. 

Engines of this class are being employed on all important through 
trains, and this seems to have settled the question for the present 
as to the most satisfactory type for comparatively level sections. 
In the Eastern States and the eastern section of the Middle States 
there has been more experimenting in search of a satisfactory type 
of passenger engine than in any other part of the United States, 
where the conflict is between some type of European or English 
and the accepted type of American locomotive. It would appear 
from recent practice that the American type will displace single- 
driver with trailer, the ten-wheel, the wide fire-box, and many 
other departures that are being tried. 

It is pretty certain that the American type of engine will be retained 
as the favourite in practice on the greatest mileage of the United 
States, until the compound is so far perfected as to have esta- 
blished « permanent and admitted superiority in its general 
efficiency, as well as its greater fuel economy. As the triple and 
quadruple-expansion engines are now and for some time past have 
been displacing simple engines in marine and_ stationary practice, 
wholly on account of greater economy, itappears reasonable to predict 
that the same thing will follow in railroad practice. The conditions of 
service as between marine and stationary service as compared 
with railroad practice are such that radically different mechanism 
will be required. Some designers claim that they have accom- 
plished the needed designs to make compound engines more 
economical and fully as efficient as any of the best designs of 
simple American type engines ; but we are as yet in the tentative 
stage so far as the compound is concerned, and it cannot be 
claimed to have occupied any fixed place in the present field, 
although there are a considerable number of compounds being 
used in passenger service, 

















PROPOSED BOLIVIAN RAILWAYS. 

Tux following extracts from some “ Remarks by Mr. 
J. Minchin on the South-Eastern Provinces of Bolivia, on 
their Adaptability for Colonisation, and on the Proposed 
Lines of Railway for connecting the river Paraguay with 
Santa Cruz de la Sierra,” will be read with interest. For 
further information we must refer our readers to the 
Foreign-oftice Report, No. 1841, entitled ‘‘ Bolivia,” 
sie can be obtained from Messrs. Eyre and Spottis- 
woode, 


From the foregoing remarks it will be seen that the points at 
Which Bolivian ports might be established on the Paraguay are 
limited to the western shore of the Lake Gaiba, and to the bank of 
the river at or south of Bahia Negra. As regards the conditions 
of the neighbouring country, the situation of Lake Gaiba appears 
to be the most suitable for a port, comparatively high- and fertile 


and extending westwards towards the interior of Chiquitos, while 


remembered that in our impression for January | 
Tratman took exception to a statement which | 
ad made to the effect that American locomotive | excellent navigation. Puerto Pacheco, on the south side of Bahia 
had a much freer hand than English builders; | Negra, is situated some 1500 miles from the sea; Lake Gaiba 
yuld build to stock ; that they could supply | 
out of stock; and that standard patterns were con- | 








the bank of the river at Bahia Negra and to the south of this is 
extremely low, rising scarcely beyond 5ft. or 6ft. above mean high 
water, and being indeed generally subject to occasional inunda- 
tions during seasons of excessive rainfall. 

The river Paraguay, with a wide, deep channel, free from 
obstructions, and a current of less than two miles an hour, affords 


about 200 miles further north. 

A railway for connecting Puerto Pacheco with Santa Cruz de la 
Sierra would, on leaving the river, take a north-westerly direction, 
travelling for some 70 kiloms. the low level country occupied by 
palm forests on the west side of Bahia Negra. Two or three 
Insignificant creeks, from 50 to 100 metres wide and a metre deep, 


are met with on this section, Though low-lying, the ground is firm, | 


the vegetable mould of comparatively little depth, resting on a 
bed of hard clay. About 70 kiloms, there appears to be a slight 
rise in the level, though this is only indicated by a change in the 
vegetation, the palm trees being replaced by dry bush. The 
surface, however, continues extremely flat, rising imperceptibly to 
160 kiloms. on the right bank of the river Otuquis. 

It should be mentioned here that by running west from Puerto 
Pacheco the bush is reached in some five or six kilometres when the 
line might bend northwards to the Otuquis: this route, however, 
has not as yet been sufficiently explored. As might be expected, 
the country improves greatly in the neighbourhood of the Otuquis, 
a finer forest and richer soil being met with. Crossing the river 
Agua Caliente, a stream some 20 metres wide, the railway would 
follow up the right bank of the Otuquis and of its tributary the 
river Tucaraca, which here cuts through the sandstone range of 
the Santiago hills. This gorge, however, offers no difficulty for the 
construction of the line, the hills in the neighbourhood being low 
and the slopes to the river extremely easy. 

About the 300th kilometre a more open country is reached, 
occupied by low shrubs and occasional forest which extends to the 
neighbourhood of Lake Concepcion, when palm forests are again 
met with. 

A railway might be constructed either round the south or north 
side of Lake Conception, but on the whole the latter appears to be 
the more advantageous. At the north-west end—kilometre No. 
500—the river San Miguel, which here issues from the lake, is 
encountered ; this is a sluggish stream flowing between low banks, 
with a current of little more than 1000 metres an hour. At this 
point it is some 100 metres wide and from three to four metres 
deep in the middle. 

From Lake Concepcion an extremely level] forest-clad plain 
extends without interruption to the Rio Grande—kilémetre No. 
which would be traversed by the railway in an ices due 
westerly direction. Kilometre No. 554 would probably be the 
most convenient point from which to construct a branch line 
towards the north-west to the gold region of San Javier. Such a 
line would run for nearly its whole length through a level forest 
and its length would be some 115 kiloms. 

At the point where the Rio Grande, the most remote tributary 
of the Amazon, intercepts the present road between Santa Cruz 
and Corumbi, its bed is 1500 metres wide, and during a moderate 
freshet it was found to have a current of 7000 metres per hour. 
Some ten miles further north and at the point suggested for the 
construction of a railway bridge, the banks are high and from 500 
to 600 metres apart, 

It is, however, possible that a little further north a still more 
convenient spot might be found. The left bank of the river 
would probably be the most suitable point from which to construct 
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being that it practically condemns the entire lot after being used | a branch line, if necessary, to the head of the navigation. 
on the road, whereas, if but one engine had been purchased, it | ., * : > ret ca 
- 8 ! | Gaiba to Santa Cruz, the one inclining south-west to the valley of 


Two routes present themselves for a line of railway from Lake 


the river Tucavaca, and thence following the course described for 
a line from Puerto Pacheco; the other running almost due west 


| to the neighbourhood of Santo Corazon, following the northern 


| about the 300th kilom. on this latter. 








base of the Sunsas Cordillera and joining the Puerto Pacheco line 
This would probably be the 
most advantageous, being somewhat more direct, and presenting, 
if possible, more favourable ground, while it would open up an ex- 
tremely fertile section of country. 

A railway from Lake Gaiba to Santa Cruz would have a total 
length of 612 kiloms., as compared with the 712 from Puerto 
Pacheco, and 650 from Corumba. 

From the foregoing brief description it will be evident that the 
country between the Paraguay and Santa Cruz is of an exception- 
ally easy nature. There is a general insensible rise of some 340 
metres in the total distance ; on the line from Puerto Pacheco pro- 
bably no gradient would exceed 4 per cent.; on that from Lake 
Gaiba as much as 1 per cent. might occasionally be required. 
Whichever route were adopted, some 80 per cent. of the distance 
might be estimated as occupied by bush or forest. The expense 
of clearing is light ; probably £10 per kilom. would cover the cost 
of a track 20 metres wide, while some of the timber cut might be 
utilised for sleepers and constructions, snitable wood for such pur- 
poses being generally met with. |The fine forest bordering the Rio 
Grande is also conveniently situated for furnishing bridge materials. 
It would probably be advisable to cross the lowlands of the Bahia 
Negra with an embankment 3ft. or 4ft. in height, in order to keep 
completely clear of the occasionally slight inundations caused by 
the heavy rains; elsewhere, little or no inconvenience would be 
experienced on this account. 

Suitable stone for ballasting is met with at frequent intervals 
east of Lake Concepcion, along the western end of the line, and in 
the neighbourhood of Puerto Pacheco. Burnt clay might be em- 
ployed. 

It is evident that a railway to the Paraguay can count but little 
on any present traffic, and that in order to prove remunerative it 
should be combined with a scheme of immigration for developing 
the rich districts opened up. For such a scheme, indeed, con- 


siderable inducements exist ; the easy communication with Monte | 


Video and the rapidly-increasing population of the Argentine 
Republic should shortly call greater attention and give additional 
value to the Bolivian territory. Though tropical, the climate is 


very salubrious, while the frequent south winds usually prevent the | 


temperature rising excessively. The writer has spent many months 


travelling through these provinces in all seasons of the year, and | 


though seldom sleeping under a roof no inconvenience was ex- 
perienced. 
Once this region is opened, the best cattle-farming districts 


would be quickly taken up, while for the richer class of forest | 
| land, and particularly for such as is best adapted to coffee cultiva- 


tion—an article which cannot be produced in the countries further 
south—there should be a considerable demand. Among other in- 
dustries a trade in timber, of which many valuable classes exist, 
would, no doubt, become of immediate importance ; an immense 
impetus would also certainly be given to the coffee and sugar 
cultivation of Santa Cruz. 

The labour to be obtained in Chiquitos, though limited in 
amount, would be highly serviceable especially for carrying out 
preliminary works and clearings, while Santa Cruz and its 
neighbourhood would no doubt furnish from 500 to 1000 workmen 
at wages of, say, 2s. per day. 

Accurate surveys and published plans of the various districts and 
allotments, together with the possibility of obtaining an indefeas- 
ible title to the land, would constitute a further inducement for 
intending settlers, 

When one considers the dense population of many other 
countries, the fierce competition in all trades and industries, and 
the increasing difficulty experienced by the masses in obtaining 
their daily bread, the conviction forces itself on the mind, contem- 
plating these virgin forests and fertile plains, that the day is not 
far distant when the wave of civilisation will at length break on 
the shores of the Paraguay, and when thousands of square leagues 
here lying idle will offer a home and a competence to the over- 
crowded millions of Europe. 





THE INSTITUTION OF JUNIOR ENGINEERS. 


THE thirteenth anniversary dinner of this Institution was held 
| at the Westminster Palace Hotel, under the chairmanship of Mr. 
| John A. Aspinall, M. Inst. C.E., the President, on Saturday evening, 
the 29th ult., and was attended by about 100 gentlemen, including 
| Dr. John Perry, F.R.S., and Dr. Sylvanus Thompson, F.R.S.; 
| Messrs. J. Swan, President of the Inst. Electrical Engineers, 
Alexander Siemens, G. Farren, M. Inst. C.E., President of the 
| Liverpool Engineering Society, Hiram 5. Maxim, and Mr. F. 
| Harrison, General Manager of the London and North-Western 
| Railway. The toast, ‘‘ British Railways,” was proposed by Mr. 
| Siemens, who said that the railways of this country were models 
for other countries, and this notwithstanding the eulogy which was 
so often bestowed on those in America. Referring to the late lock- 
out in the engineering trades, he said that the attitude of the 
men resembled very closely that of the railway companies, 
|in what he called ‘‘the dark ages” of railway enterprise; 
in that their ruling principle was to give as little work 
as possible for the money earned. The men did not seem 
to recognise that the cheaper was the produce of this country, 
the wider the market, and hence the greater the sale. This toast 
was first responded to by Mr. F. Harrison, who said the British 
railways did not deserve the stigma which Mr. Siemens had placed 
upon them, owing to the difficulties and obstructions with which 
they had to contend in the early days. As a layman, he could 
not understand how it was that trains could not be hauled without 
the great additional weight of the present locomotive, and looked 
to engineers to remedy this. He thought that railways were first 
due to the civil engineers, and secondly to the mechanical engi- 
neers. 

| Mr. Aspinall, alluding to the claims put forward by electrical 
| engineers for their system of traction, as compared with steam, 
said that the trials recently conducted by him on twenty miles 
of road, went to prove that the steam locomotive still pro- 
vided the cheaper mode of transit, but he looked to the 
electrical engineer to provide something better in the future. 
He said that a number of people seemed to hold the opinion that 
the railway engineer's greatest feat was the running of express 
trains. This was nothing like so difficult as the provision of fast 
stopping trains, in which the inertia to be repeatedly overcome 
was so great. ‘The toast, ‘‘A Realised Teaching: University for 
London,” was allotted to Dr. John Perry, who expressed streng 
sympathy with the efforts which are now being made to bring the 
London University into touch with the leading teaching institutions, 
which he considered ought to be allowed to grant degrees. The 
acknowledgment of this toast could scarcely have been entrusted 
more fitly than to Dr. Sylvanus Thompson, who is taking so pro- 
minent a part in the attempt which is being organised to provide 
agreat teaching centre for London. He said that it was becoming 
generally recognised that the study of science could not be success- 
fully carried out from books alone, but that the laboratory and 
the workshop were all-important factors in its mastery. It was, 
he said, an extraordinary thing that in this great capital no oppor- 
tunity should be offered for a student to take a degree in engineer- 
ing. The apathy of London members of Parliament cn the 
question was astonishing, seeing how great was the need for 
the reconstruction of the University. The present movement, 
Dr. Thompson said, had culminated in this, Is London to have 
a separate teaching university, or is the present London University 
to open its avenues to give greater facilities for acquiring know- 
ledge! In conclusion, he urged all those present to use the 
strongest influence they could bring to bear upon members of 
Parliament to pass the simple Bill which was to be presented to 
Parliament at no distant date. Mr. George Farren, in responding 
to the toast of the ‘‘ Lancashire Summer Meeting,” gave the 
Society a hearty welcome to Liverpool. Mr. Hiram S. Maxim, 
whose name was associated with the toast of the ‘‘ Honorary 
Members,” speaking of railway engineering, said that the future 
of railway tractton was a peculiarly bright one for electricians, as 
he considered we had got as far as it was possible with the steam 
locomotive. He said that the relative cost of fuel for the steam 
locomotive was twice as much as that required for engines used in 
electrical power generation, and that if only 70 per cent. of the 
power given off from the dynamo were available, there would still 
be a saving. Alluding incidentally to the late sirike, he said that 
his firm ordinarily employed 14,000 hands, and the loss occasioned 
by the strike must have been £2(0 a day. In New England trade 
unions had no existence among the better class of mechanics, 
whose wages were nearly double those paid to English mechanics, 
and while English employers were periodically subjected to such 
losses as had been occasioned by the recent strike, they must 
necessarily pay lower wages than were paid in America, where 
they were not troubled with strikes. 












THE INSTITUTION OF CIVIL ENGINEERS. 
RESERVOIRS WITH HIGH EARTHEN DAMS IN WESTERN 
IND 


At the ordinary meeting on Tuesday, the 25th January, Sir 
John Wolfe Barry, K.C.B., F.R.S., the President, in the chair, 
the paper read was on ‘‘ Reservoirs with High Earthen Dams in 
Western India,” by Mr. W. L. Strange, Assoc. M. Inst. C.E. 

Reservoirs were required in India for irrigation as well as for the 
supply of towns. The storage capacity necessary for the former 
purpose greatly exceeded that for the latter, and hence the dams 
for irrigation reservoirs or ‘‘ tanks ” were usually much larger than 
those for town supply works. The author dealt first with the 
general conditions of rainfall, geology, material, labour, &c., in- 
fluencing the construction of such dams, and proceeded to describe 
the modern construction of Indian reservoirs, considering separately 
each principal section of the work. 

The puddle trench was excavated along the centre line of the 
dam to a depth of not more than 30ft. It should have a broad 
| base, drained at the down-stream side, and as steep side slopes as 
the soils would permit to be excavated without timbering. 1: 
| should extend to the high-flood margin of the reservoir and should 
| be bounded throughout by slopes. The filling should be the most 
compact clay procurable, free from the admixture of stones, and 
consolidated as dry as possible. It should be carried up quickly in 
| layers rolled down to 3in. in thickness, as little water as prac- 
ticable being used, and it should be allowed to consolidate under 
the weight of the dam as long as possible before it was exposed to 
the infiltration of water from the reservoir. 

In the foundations of a dam every precaution should be taken 
on the up-stream side of the puddle trench to prevent the creep of 
water between the ground and the embankment. On the down- 
stream side the base should be drained and all percolation water 
should be passed off—preferably by underground drystone drains 
—to the natural drainage lines. The whole base of the dam 
should be benched so as to give the embankment a tendency to 
slip towards the centre rather than outwards. Owing to the nature 
of the materials used and the methods of construction, puddle 
walls were not introduced in Indian dams. 

The material-of the dam should be homogeneous throughout, 
save for thin protective casings on each slope; and should be 
formed of an intimate mixture approximating to two parts clay 
to one part grit. As little water should be used in construction as 
possible; the maximum amount of artificial consolidation should 
be given; the earthwork should not be raised more than 30ft. 
vertically in one season, and should, when completed, be allowed 
one season before the water was allowed to rise against it. The 
object of these precautions was to prevent infiltration of water. 

The closure of the dam gave the Indian engineer the greatest 
anxiety, as a temporary passage for an immense quantity of water 
had to be provided until the beginning of the last season’s work, 
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when the last gap had to be completed within seven months, as no 
considerable amount of work could be carried on during the mon- 
soon, and the reservoir was liable to be filled within a few days 
after its commencement. During all this time a very large body 
of labourers must be kept constantly at work. The fear of cholera, 
an outbreak of which would effectually stop up all progress, was 
also ever present. In the usual method of closure the flanks 
were first constructed, leaving the narrowest possible gap in the 
river bed for the passage of the monsoon discharge. ‘The central 
part had then to be completed during the last season of work. 
The author described a new method of closure he had adopted 
at the Hubli Waterworks, Dharwar Collectorate, and pointed 
out several advantages it afforded. The application of the 
method to Malédivi and Tarla dams was also described and 
illustrated. 

In comparing the different classes of dams, the author showed 
that the ordinary earthern dam was the cheapest form of con- 
struction. For heights up to 60ft. it was quite safe, but its closure 
was difficult, and if this were not carried out in the way he had 
described, it was likely to prove dangerous to stability. It did not 
require such expensive and solid foundations as were necessary for 
masonry dams. As all materials for its construction were obtain- 
able close at hand, labour on it could be concentrated and easily 
supervised. This rendered it the best class of work for famine 
labour, and, under the present financial conditions of India, it was 
likely that such large constructions would be sanctioned only as 
‘*famine relief works.” It had the great advantage that it could 
be raised from time to time to meet the demands for more water, 
or, to restore the deficiency of storage produced by the silting up 
of the reservoir. Its construction would generally be the quickest, 
thus enabling the work to be put in operation at the earliest date. 
For it the bulk of the labour required was unskilled and could thus 
be most easily obtained. 

The author also described a ‘‘ Compound Dam,” which shared all 
the advantages of the ordinary earthen dam ; but, in addition, 
could be safely raised to a considerably greater height, and its 
closure was safe and comparatively easy. It was, however, some- 
what more expensive. 

The occurrence and repair of slips in earthen banks was next 
dealt with, and the paper concluded with a description of various 
forms of reservoir outlets, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Lubricating by compressed air.—In the large electric power house 
of the Baltimore and Ohio Railroad, all the oil cups or lubricators 
are fed by oil under pressure from a central plant, at a saving of 
about £60 per montk for labour and 25 per cent. in the cost of 
lubricating oil. Other large power and iighting plants have been 
equipped with the same apparatus. The main oil tank in the 
basement is connected with a supply tank in the engine-room 


wall, and air is led to the latter tank by pipes from two compressor | 


pumps. When the latter tank has been filled by forcing up oil 
from the main tank, connection between the two tanks is cut off 
and the air admitted to the supply tank. The oil is forced through 
a main pressure filter and then through smaller filters in the pipes, 
so as to keep it clean and smooth. The return pipes carry the 
waste oil back to a filter, by which it is cleaned before being 
returned to the supply tank. Copper pipes lead to the various oil 


cups, and an independent return pipe from the supply tank to the | 





| 





main filter is fitted with a pop safety valve, which will relieve the 
tank when the pressure in the air receiver becomes greater than the | 
maximum allowed for the feed pipes, which is usually 201b. to } 


25 1b. The system works continually and indefinitely, requiring 
only occasional replenishing of the main tank and cleansing of the 
filters. A stand with taps and basins like a drinking fountain is 
fitted up to enable oil to be drawn off for other purposes when 
required. 
engine oil and cylinder oil. In a large plant much time is occupied 
in oiling, and much oil is wasted on the cups and drips from the 
spout of the oil can, and all this loss of time and oil is obviated by 
the use of the above system. 

Gold-mining machinery.—A machine has recently been built for 
obtaining the ore from gold-bearing gravel in Arizona, and has a 
capacity of washing 100 to 110 cubic yards of gravel per hour. It 
is mounted on a steel frame, 27ft. by 30ft., having a bogie under 
each corner, the bogies running on two lines of rails of 27in. gauge, 
laid 12ft. apart. On the frame is a horizontal boiler supplying 
steam for three engines ; also a crane jib fitted with a chain of 
bucket conveyors, like a ladder dredge, and a revolving screen or 
washer, Two vertical engines drive centrifugal pumps, and the 
third drives the screen and conveyor. ‘The weight is about sixty 
tons. In front of this machine runs a steam shovel or steam ex- 
cavator, which deposits the gravel and sandin the hopper of the 
machine, from which it passes to the middle of the horizontal 
cylindrical screen, This is 7ft. long, and is composed of three 
concentric cylinders. The inner one is 3ft. diameter, of horizontal 
steel bars set 2in. apart. The next is 6ft. diameter, of steel plate, 
with openings l4in. by Zin. The outer cylinder is 7ft. diameter, of 
steel plate, with openings fin. by 4in., or as required. The coarser 
materials are retained in the two inner cylinders. The water, fine 
sand, and gold pass through the outer cylinder and fall into a tank 
under the screen, the lower edge of the screen being immersed in 
the water. Spiral ribs in the cylinders keep the contents moving 
forward to the discharge spouts, which deliver the material into 
the conveyor buckets. These dump it into a shoot at the head of 
the jib frame, and it passes down a riffle separator provided to 
catch any coarse gold. The sand and water in the tank are pumped 
by a centrifugal pump to the top of a series of riffle boxes, empty- 
ing one into the other, the flow being obstructed by bars of iron 
on the bottom of the boxes, while the lower boxes have quicksilver 
between the riffles to catch the finest gold. 

A cotton baling press.—The ordinary cotton bales are of approxi- 
mately rectangular form, compressed from a density of 121b. per 
cubic foot to a density of 22lb. per cubic foot, under a pressure 
of 2000 tons, each bale containing about 5001b. of cotton. The 
bale is wrapped with coarse sacking and strapped with steel bands. 
Such bales, however, contain a considerable portion of air, and 
tend to burst, owing to the compression of such a large mass of 
cotton at once. In the new American baling machine the cotton 
is fed into a bin with a rotating cylinder of wire netting, through 
which the air and lint are drawn by exhaust. The cotton passes 
out through a slot at the bottom of the bin in the form of a layer 
or ‘‘bat” 4ft. wide, which passes over rollers and is wound upon 
itself to form a cylindrical bale 2ft. in diameter and 4ft. long. The 
bale has much greater density than the ordinary bale of loose 
cotton, and the air is well driven out by the rollers which form the 
bat, se that there is less tendency to expand and less oxygen for 
a fire to feed on. The bales are wrapped and sewn in a canvas 
wrapper, and are more easily handled and packed, besides pre- 
serving the cotton in better condition. 

A large interlocking plant.—One of the largest interlocking 
plants in the United States has recently been installed at 
Hammond, where nearly a dozen roads meet and cross each other. 
The locking tables are vertical, thus economising space and facilita- 
ting inspection and repairs. The levers are all in one row, but 
are grouped with reference to the most usual train movements, so 
as to concentrate the work of the men. They form practically 
three groups, and are handled by two men. This could not be 
done under the former general plan of putting the point and lock- 
ing levers in the middle and the signal levers at the ends of the 
frame, as this would require so much running to and fro on the 
part of the men. The machine has 136 levers, but is built for 
224 to allow for extensions, The signal-box is 16ft. wide and 101ft. 
long. The plant operates seventy facing point locks, sixty-eight 
points, sixty-two signals, thirty-nine detector bars at crossings, and 


Separate tanks, filters and piping are provided for | 








————— 


one movable-point frog or crossing. No selectors or switch-and- | THE IRON, COAL, AND GENERAL TRAD 


lock movements are used, The farthest signal is 2492ft. from the 
signal-box, and the farthest points are 1242ft. distant. 

An objectionable boiler practice.—A horizontal tubular boiler, 54ft. | 
diameter, 16ft. long, made of gin. steel, and only four years old, | 


OF BIRMINGHAM, 
OTHER DISTRICTS. 


(From our own Correspondent.) 


WOLVERHAMPTON, re 


exploded recently at Rochester, and the report of the boiler in- | MarkKED iron was steady to-day—Thursday—in Birmingham at 


surance company is as follows :—‘‘ Our chief inspector has made a | 


£7 10s., but unmarked bars were oftener £5 15s. than £6, the 


careful examination, and has satisfied himself that it resulted from | latter figure being the minimum fixed by the Unmarked Bar 


one of those incipient cracks that are hidden in the joints by the 
overlap of the sheet. We have found several similar cases. The 
cracks are so located that they cannot be discovered by an inspec- 
tion, as from an internal inspection the inner lap does not show any 
fracture whatever, and the outer lap covers the fracture which has 


not worked through the plate. As to the cause of this kind of | 
| vanised sheet makers have plenty of orders for export, but the 


fracture, we have pretty well satistied ourselves that it comes from 
an effort to bring the plates together at the edges after they have 
been rolled ; that is, the outer lap sometimes ‘cocks up’ a little 
above the lower plate, and is brought into place by hammering. 
We are led to arrive at this conclusion from the fact that in visiting 
boiler works we have seen this kind of practice, and have protested 
against it, as it is very liable to start an incipient fracture which, 
under the conditions of use and pressure, is hable to develope into 
a dangerous weakness. There seems to be no other well-founded 
reason for such a weakness being developed. The holes are 
punched in the plate and considerable metal is taken out, and 
then the effort to bring the lap of the plate together would be 
liable to bring a pretty severe stress at the points where the plate 
is forcibly bent.” 








DEATH OF Mr. HowNAM-MEEK.—We announce with regret the 
death of Mr. Sydney Hownam-Meek, M. Inst. C.E. He was born 
on the 23rd May, 1854, and educated at Cheltenham College. He 
served his time with his father, Mr. Sturges Meek, then chief engi- 
neer to the Lancashire and Yorkshire Railway. From 1877 to 1881 
he was chief assistant in the Permanent Way Department of the 
Lancashire and Yorkshire Railway ; from 1881 to 1886 he was in 
the service of the London and North-Western Railway Company 
as resident engineer for the widening of the main line between 
Heaton Norris and Longsight, the Stockport Junction Line, the 
Denton and Dukintield Railway, and Heaton Norris and Reddish 
widening. He was then appointed chief resident engineer on the 
Manchester Ship Canal for the London and North-Western and 
Great Western Railways’ deviation at Warrington. He died on 
Sunday last, after a very short illness. 


TRADE AND BvusINEss ANNOUNCEMENTS.—The presentation 
dinner to Mr, and Mrs. Webb has been postponed to Monday, 
February 21st, owing to the rooms of the Hotel Métropdle being 
required on the 14th, the date originally fixed, for a dinner at 
which the Prince of Wales is to be present.—Messrs. Hobson, 
Seaman, and Co, inform us that they have appointed Mr. J. L. 
Petrie as their sole representative in Scotland.—Mr. Alfred Dod- 
man, Highgate Works, King’s Lynn, informs us that his business 
has been converted into a limited company under the style of 
Alfred Dodman and Co., Ltd.—Messrs. John Kempand Co., Ltd., 
of 46, Cannon-street, City, have opened a West-end branch at 10, 
Argyll-street, Regent-street, W.—The partnership between Mr. 
W. H. Severn, A.M.I.C.E., and Mr. J. Coventry I’Anson, F.G.5., 
M.I. Mech. E., M.I. and 8. Inst.—Severn and I’Anson—was dis- 
solved by effluxion of time on December 31st, 1897. Mr. T’Anson 
informs us that he will continue to carry on business at the same 
address as before, viz., Palace-chambers, 9, Bridge-street, West- 
minster, S.W., as consulting and inspecting engineer, and 
machinery broker and agent, &c.—We are informed that Messrs. 
Scott, Anderson, and Beit, of Royal Insurance-buildings, Sheffield, 
have been appointed sole agents for the Voltex process of electric 
welding, brazing, &c., for the following counties :—Yorkshire, 
south of a line through Whitby, Northallerton, and Richmond to 
Kirkby Stephen, together with the entire counties of Lancashire, 
Nottingham, Derbyshire, Staffordshire, Cheshire, Worcestershire, 
and Warwickshire, 


INTERCOMMUNICATION TELEPHONES.—An improvement of some 
importance has been introduced into this application of telephones 
in a new instrument recently placed upon the market by Messrs. 
J. D. F. Andrews and Co., Fulham. The features of improvement 
are that by pressing a push button relating to the station to be 
spoken to, the electric call bell is rung and communication effected 
ready for speaking, and when conversation is completed the in- 
strument is reinstated in its normal condition by replacing the 
receiver on a hook. Or, if after finishing conversation with one 
station, it is desired to speak to another, this may be done by 
simply pressing another push by which the one previously pressed 
is set out of connection. If, on the other hand, it is desired to 
speak to more than one station at once, the pushes relating to each 
such station must be pressed simultaneously, and when conversa- 
tion is finished the instruments are set at rest automatically by 
simply placing the receiver on its hook. The pushes are per- 
manently connected to the various lines by a flat spring, and they 
are placed in a row opposite an oscillating bar against which any 
one of them may be pressed. The push springs are so contrived 
that when they are pushed they hook into the bar, and in so doing 
deflect it and release any spring that has been pressed. The 
oscillating bar is connected to the home receiver and microphone. 
Each push can be pressed beyond the oscillating bar on to another 
bar connected to the battery direct for purpose of ringing the call 
bell. When the receiver is replaced after speaking, the hook upon 
which it is hung is contrived to catch on the oscillating bar and 
move it so as to release any line springs that may be connected to 
it, and the instrument is then ready for another call. 


THE CONTRACTION OF FIRE-BOX STEEL.—An interesting phase of 
a much discussed subject was presented at a recent meeting of the 
North-west Railway Club. Two series of three pieces each of fire- 
box steel were submitted from the mechanical department of the 
Great Northern road, all of which had been heated to as nearly 
as possible the same degree of heat—a black red heat—and then 
immersed in water. One set of pieces was cooled by plunging into 
cold water, and the other set into water at a temperature of 
119 deg. The results in the matter of contraction were somewhat 
surprising. The shrinkage by contraction was uniformly greater 
in the case of the pieces cooled in warm water, varying from a little 
less to a little more than twice as much in the different specimens, 
Each piece was heated and cooled nineteen times, though contrac- 
tion stopped after the thirteenth heat. It should be stated also 
that the pieces of steel which were plunged into cold water pre- 
served their original straightness better than the others. The 
experiment seems to have produced a result that is not only curious, 
but that may easily have been some bearing upon an understand- 
ing of the behaviour of steel in the shape of fire-box sheets, says 
the Railway Age. It is not necessary to suppose that less damage 
to the fire-box sheets will be effected by washing out hot boilers 
with cold water, but if the results of the experiment are to be 
relied on as indicating a general law it may be desirable, as was 
suggested in the discussion of this report, to open up the question 
as to the best point at which water shall be introduced to the boiler 
when the engine is in service. It has been suggested that it might 
be better for the fire-box if the cold feed-water was introduced at 
the mud ring. The investigation has not proceeded far enough as 
yet to furnish a safe basis for overhauling present practice. The 
best methods of establishing intimate relations between fire and 
water and the preservation of the parts upon which the opposing 
forces act are, however, propositions of so elementary a character 





that even a small contribution to the general knowledge is of value. | 


It will be interesting to note the results of tests of tensile strength 
which it is understood will be made upon the same pieces of 
metal, 





Makers’ Association, This easing of bar prices arises from th 
influx of cheap bars from North Staffordshire, Shropshire on 
Wales, some of these offering bars at £5 12s. 6d. Depression still 
characterises the iron sheet trade, and some of the mills are ut 
upon half-time. Black singles were to-day £6 2s. 6d. to £6 5. 
doubles £6 5s, to £6 10s., and lattens £1 more per ton,  (aj’ 


s £9 10s. to £9 17s. 6d. for galvanised corrugated sheet f.o}, 
siverpool, leaves very little margin for profit. me 

Angles were quoted £6 lds, to £7; fine strips, £6 10s, to g7. 
hoop iron, £6 5s. to £6 10s.; gas strips, £5 15s.; special rivet iron, 
£8 ; rods, £6 10s. and upwards ; and boiler plates, £8 10s. to £9, ’ 

The district steel works continue well employed, with very Zood 
prospects. The prices are the same as have ruled for some time 
back. 

Pig iron continues in brisk demand. The current local prodye. 
tion is rapidly consumed by the forges and foundries, Best 
Staffordshire all-mine hot-air pig iron was 64s, 6d. to 67s. 6d,, and 
ordinary do., 50s. to 55s.; part-mine was 44s. to 48s., and cinder 
40s, to 41s, Messrs, H. B. Whitehouse and Co., of the Priorsfielq 
Furnaces, Deepfields, near Bilston, have this week blown in q 
furnace. Northamptonshire forge was 43s. to 44s.; North Stafford. 
shire 44s, to 45s., and Derbyshire, Leicestershire, and Nottingham. 
shire 45s, to 46s. 

Local and municipal authorities continue to be excellent customers 
for heavy iron foundry, engineering, and machinery, and within 
the last few days important contracts have been given out by the 
Birmingham and Coventry Corporation. One, for a section of the 
Birmingham water scheme, which has fallen to Messrs. Morrison 
and Mason, of Glasgow, is for £234,817, and others taken by three 
firms for new gasholders, amount in the aggregate to something 
over £54,000. On account of the Coventry Lodge Farm sewage 
scheme, a contract for £39,754 has been received by Mr. H. Weldon, 
Birmingham. Another local manufacturer has taken a consider. 
able contract at Pershore. 

The machinists, engineers, and manufacturers of machinists’ 
tools are in receipt of numerous fresh inquiries, 

In the Tipton district of the South Staffordshire Mines Drainage 
Commissioners, owing to the increased rainfall in November, the 
pumping has risen from 8,300,000 gallons to 9,400,000 gallons per 
twenty-four hours. The levels connected with the £100,000 
drainage scheme are being proceeded with. The course of water 
in the Old Hill district has been the same as for several months 
past, and has been well kept down. The surface engineer reports 
that brooks at Wednesbury, Oldbury, and Old Hill have been 
cleared, and that at Kingswinford some long-promised work in 
draining swags is in course of completion. 

A company has been registered under the title of the Aston 
Tube Works, Birmingham, with a capital of £30,000, to acquire the 
works and business for many years carried on by the late Mr. William 
Graham, at Aston. The managing director is Mr. John Brother- 
ton, of Penn Fields, Wolverhampton. It is intended to enlarge 
the works with a view of meeting the demand for all classes of 
tubes, 

New works, for the construction of motor cars, are to be erected 
in Wolverhampton, and in the same neighbourhood the electrical 
engineers are very busy. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Muxchester.—With the resumption of work in the engineering 
trades there is a clearer outlook for the future, but for the present 
the position in the iron market does not show any appreciable 
improvement, The fact is that, all through the lock-out and strike, 
most of the engineering establishments have been engaged on the 
heavier operations connected with the orders they have had in 
hand, and this portion of their work has been gradually accumulat- 
ing. They will now to a large extent have to turn their atten- 
tion chiefly to the finishing of their partially completed orders, so 
that for a time the resumption of operations will not necessarily 
mean any largely lommnael demand upon raw material for castings 
or other similarly heavy work. This fact would seem to be gener- 
ally recognised in the market, and as there is very little anticipa- 
tion of any appreciably increased weight of buying coming forward 
just now for either pig or finished iron, a disposition is shown to 
sell for present specifications at comparatively low figures, 
whilst on forward contracts higher prices are in most cases quoted. 
This may be taken to indicate an expectation that when the orders 
now partially completed are worked off, and engineering firms are 
able to start upon their new work, requirements for raw material 
will sufficiently increase to stiffen up prices ; but even this pro- 
spect apparently does not justify, in well-informed quarters, anti- 
cipations of any boom in the market, as very much will depend 
upon the further work that may come forward to follow the orders 
that engineering firms have already on their books. At any rate, 
there is this prospect, that for the remainder of the year activity 
in all branches of the engineering trades is well assured, with a 
good steady demand for all descriptions of both raw and finished 
material, and the probability of a gradual hardening up fn prices. 

The Manchester iron market on Tuesday was not more than 
moderately attended, and both makers and merchants for the most 
part reported only a quiet sort of business giving out. There was 
a fair amount of inquiry ; but buying was mostly restricted to 
comparatively small quantities for actual requirements, and there 
was relatively very little business of what may be termed a specu- 
lative character going on. Pig iron prices are scarcely more than 
steady at late rates. Local makers have made no alteration in 
their quotations of 45s, 6d. to 48s. 6d. for forge and foundry, 
less 24, and although Lincolnshire makers, as reported last week, 
are in some cases quoting 6d. above the basis list prices of 43s. for 
forge and 45s, 6d. for foundry, net, this advance is not being readily 
got; whilst Derbyshire quotations, which range from 48s. 6d. 
up to 50s., and 51s, net, delivered here, are little more than nominal, 
as this brand is almost out of the market. Outside brands are 
perhaps not quite so firm ; Middlesbrough has been a trifle easier, 
sellers being willing to take 49s, 7d., with the maximum quotation 
about 50s, 1d. net cash, delivered by rail Manchester. Scotch iron 
remains at about 50s. for Glengarnock, and 50s, 3d. to 50s. 6d. for 
Eglinton, net prompt cash, delivered Manchester Docks. American 
pig iron is coming forward in considerable quantities, but 45s. 6d. 
is about the minimum figure that is being quoted for foundry 
qualities delivered Manchester Docks, J 

There is no very pressing weight of new business just now coming 
forward in the finished iron trade, and for present specifications, 
or to renew contracts with old customers, makers are still taking 
£5 12s. 6d. to £5 13s, 9d. for Lancashire bars, although they do 
not quote less than £5 15s. on forward contracts, whilst Staffordshire 
bars are quoted about £6, but orders have been placed at under 
this figure. Sheets remain at £6 15s. to £7, and hoops £6 10s. for 
random, to £6 15s. for special cut lengths, delivered Manchester 
district, and 2s. 6d. less for shipment. A fair weight of finished 
iron, I may add, is just now upon the market in connection wit 
shed extensions at the Ship Canal Manchester Docks. 

In the steel trade hematites maintain the recent im rovement, 
os ranging from 57s. up to 58s, and 58s. 6d., less 25, 
delivered here. In manufactured material, fairly large orders for 
railway construction work in India are on the market, Steel bars 
range from £6 2s, 6d. to £6 5s.; common plates, £5 15s., and boiler 
plates are now quoted £6 5s, to £6 7s, 6d, delivered here. 
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In the engineering trade, although the first resumption of work 

federated engineering establishments has been only partial, the | 
sepute js at an end, and during the present week it is probable | 
ds) 


that all the works throughout this district will be in full operation 


far as existing conditions will allow, 
go far as © 


During the protracted stoppage many large engineering esta- | 
- + monts in this district have availed themselves of the oppor- 
blishmen - 1 7 roa | 
nity to carry out considera| le extensions of their works, At the | 
Genta works of Sir William Armstrong, Whitworth, and Co., | 
Limited, important additions are now in progress, including the 

shops for the manufacture of projectiles, whilst 


erection of large : . | 
extended arrangements are being carried out for the introduction 
of milling machinery. Messrs. Beyer and Peacock, Limited, are 





also making considerable extensions of their works; and West's 
(jas Improvement Company, Limited, has taken an additional 
riece of land at one end of its establishment, on which it is 
making an enlargement of the works that will eventually enable 
them to double the present output. This extension includes a 
platers’ department and also a section devoted to the making of 
mouthpieces for gasworks requirements, The company has also put 
down a new hydraulic plant for stamping mouthpiece lids, chains, 
levers, and general forgings, and a special boiler heated by the 
Wilton patent furnace, which is giving very satisfactory results. 
Of these various extensions I may possibly be in a position to give 
more detailed particulars later on. 

Ata meeting of the Manchester Association of Engineers, on 
saturday last, Mr. C. M. Percy, of Wigan, read a paper on engi- 
neering appliances connected with coal mining. The success 
attained by mechanical engineers in matters appertaining to 
mining justified, he said, even increased efforts in the same direc- 
tion, and he suggested several lines for further improvements, 
There was probably no great industry in which steam was the 
motive power that consumed so much coal in the production of that 
motive power in proportion to the mechanical work done as mining. 

Mr. Percy then gave figures to show that in colliery winding engines 
the consumption of coal was fully ten times as great as ingood modern 
steam engines as used in mills and other establishments. The 
writer was perfectly well aware that colliery winding was a peculiar 
operation, 1n which anything more than moderate efficiency was 
impossible, but there was no justification for the use of great 
cylinders, 30in., 36in., and 48in. in diameter, throwing into the | 
atmosphere at the end of the stroke steam at the same pressure as | 
that at which it was received at the beginning of the stroke, and | 
there was no justification for winding appliances being so designed | 
that the whole weight of one rope, whch was often greater than 
the weight of coal, was added to the load which the engines had to 
contend with at the commencement of each winding. As to haul- 
ing engines, they should be made compound and condensing, and 
when electrical transmission had been made absolutely safe, power 
should be transmitted to distant points of the mine electrically in 
preference to compressed air, With regard to coal-cutting 
machines the difficulty had been in the application of a suitable 
and convenient power, and the remedy seemed to be electricity, by 
which the machine could be put to work anywhere, and the power 
transmitted by a simple wire; but was electricity advanced to such 
an extent that it could safely transmit power throughout the coal 
mines of the United Kingdom?! If it was, and when it was, coal- 
cutting machines were likely to come into extensive use, 

Only a slow demand is reported for the better qualities of round 
coal suitable for house-fire requirements, and prices, if anything, 
are easier, surplus lots being pushed for sale at low figures. Quoted 
list rates, however, remain on the basis of 10s. 6d. to 11s. for best 
Wigan Arley ; 8s. 6d, to 9s, for Pemberton 4ft. and seconds Arley ; 
and 7s, to 7s. 6d. for common house coal at the pit mouth. Steam 
and forge coals are moving off fairly well, whilst the outlook is 
necessarily improved owing to the resumption of work at the 
federated engineering establishments. Prices are maintained at 
late rates, ordinary qualities averaging 6s, 6d. at the pit mouth. | 
Engine fuel, owing to the present limited output of slack, meets 
with a ready sale, and prices are firm at recent quotations, best 
sorts remaining at 4s. 6d. to 5s.; medium, 3s. 9d. to 4s, 3d. ; | 
common, 3s, to 3s, 6d, at the pit mouth. 

Shipping business is tolerably active, with good steam coal 
averaging 8s, 3d. to 8s. 6d, delivered Mersey ports, 

There would seem to be a probability of considerable friction in 
the coal trade in connection with the operation of the new Work- 
men's Compensation Act. For many years past the Miners’ Relief 
Fund throughout Lancashire has acted very satisfactorily in meeting 
all cases that have arisen, but notwithstanding the coalowners are 
increasing their contributions to this fund on condition that the 
miners are prepared to contract out of the Act, under the provision 
afforded, the officials of the Lancashire and Cheshire Miners’ 
Federation are strenuously opposipg any such arrangement, and 
during the past week official circulars have been sent out to all 
the miners urging them not to consent under any conditions to 
contract out of the Act. What the result will be remains to be 
seen, Of course if the miners refuse, on the recommendation of 
their leaders, to accept anything but the compensation provided 
by the new Act of Parliament, the Miners’ Relief Society will 
inevitably have to be abandoned, and this could only be regarded 
. a disaster to the best interests of the coal trade throughout the 
district, 

The directors of Messrs. Andrew Knowles and Sons, Limited, 
have just issued their annual report and balance-sheet to the 
members. The balance-sheet shows a paid-up capital of £571,500, 
and £150,000 5 per cent. mortgage debenture bonds, whilst the 
collieries, fixed plant, &c., are estimated at £649,773. The net 
profit for the year, after paying £7325 in interest on debentures, 
and allowing £7000 for recoupment, is £16,226, making, with 
£4971 brought forward from previous account, an available balance 
of £21,144, out of which it is proposed to pay a dividend of 15s. 9d. 
per share—34 per cent.—free of income tax, and to carry forward 
a balance of £1456. The report states that there aol been no 
improvement in the price of coal, and no alteration in colliers’ 
wages, In consequence of the unusually mild weather the stocks 
accumulated in the summer to meet the winter demand had not 
been drawn upon to the usual extent. The directors had pur- 
chased a mineral estate at Pendleton, and had issued 5 per cent. 
debentures amounting to £15,000 to the vendor, in part payment 
of the purchase money, the balahce being paid in cash. The 
works and machinery at the various collieries had been maintained 
in an efficient condition out of revenue. 

Burrow,—Very great firmness is shown by makers of pig iron in 
the North-West hematite district this week. This position has 
been brought about by the facts that the demand has increased, 
that makers are very fully sold forward, and that the price for 
raw material, and particularly for iron ore, has increased. The 
outlook is better than it has been, but smelters of hematite are 
handicapped by dear ore, on the one hand, and severe competition 
from the East Coast and other places in the production of hematite 
qualities of iron smelted from Spanish and other foreign ores. 
Makers are, in fact, between the devil and the deep sea, If trade 
Improves raisers of iron ore get the advantage of it, and if trade is 
depressed the margin of profit is not sufficiently large to give a 
reasonable return on capital. Makers quote 49s. to 51s. per ton 
for parcels of mixed Bessemer numbers, net f.o.b., and warrant 
iron, which has fluctuated during the week between 49s. 1d. and 
48s. 8d. per ton net cash sellers, is now at 48s, 84d., buyers 48s. 8d. | 
The decrease in stocks this week is noted at 1931 tons. Stocks are 
still held to the extent of 184,780 tons, or an increase of 330 tons | 
since the beginning of the year. There are 41 furhaces in blast, 
4s compared with 36 in the corresponding week of last year. | 

Iron ore is in brisk demand, and raisers cannot possibly put | 
Sufficient raw material on the market to meet the demands of 
users, Business is reported at 11s. to lls. 6d. per ton for good 
average qualities of native sorts net f.0.b. Spanish ores are quoted 
at 14s, 6d. to 14s, 9d. per ton net at West Coast ports, 

The steel trade is briskly employed, and the tone of the 
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market is decidedly strong and active, It is evident there is a big | 


| prices, 





| run of trade for the immediate future, and orders of very con- 


siderable importance are pending, alike for heavy steel rails and 
heavy and light ship plates. Shipbuilding material generally is 
in fuller demand, and the other classes of steel produced in this 
district are all in good inquiry. All the mills are busily employed, 
and makers are likely to experience even a more active year than 
the last one, Prices are very steady, and business is showing 
growth. 

Shipbuilders are doing a quiet industrial business, and short 
time is still necessary, although a large number of the engineers 
have returned to work. Some time will naturally elapse before 
business again gets into full swing. In the meantime no new 
orders are reported... 

Coal remains quiet at cheap prices. 
and in large consumption. 

Shipping at West-Coast ports is brisk. The exports of pig iron 
last week were :—Pig iron, 7440 tons; steel, 10,765 tons ; com- 
pared with 7415 tons of pig iron and 7032 tons of steel in the 
corresponding week of last year, showing an increase of 25 tons of 
pig iron and 3733 tons of steel. The aggregate shipments this 
year have reached 40,638 tons of pig iron and 53,476 tons of steel, 
as compared with 28,756 tons of pig iron and 43,659 tons of steel 
in the corresponding week of last year, an increase of 11,832 tons 
of pig iron and of 9815 tons of steel. 


Coke is steady and firm, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE close of the engineering strike is increasing confidence in 
the Yorkshire coalfield, and although at the time of writing values 
have not appreciably advanced, an improvement in the demand 
for steam and engine fuel is already reported. This must soon 
bring about higher quotations in these qualities of coal. In spite 
of the abnormal mildness of the season the house-coal trade con- 
tinues singularly brisk, although there is no great pressure, such 
as would occur if a turn of frost were yet to arrive. Salesare very 
steady, aud almost up to the average of previous seasons, London 
consumers appear, however, to restrict their requirements to the 
higher grades of coal, commoner kinds being ignored. Merchants 
holding stocks of inferior qualities have thus occasionally to accept 
lower rates. There is not a great deal of coal in stock, and any 
change in the direction of harder weather will at once send prices 
up. Best Silkstones are now 9s, to 9s, 9d. per ton ; ordinary, from 
7s. 6d. per ton ; Barnsley house, 8s. to 8s. 9d. per ton ; seconds, 
from 7s. per ton. In steam coal most of the trade is done on con- 
tract, quotations remaining at about 7s. to 7s. 6d. per ton for 
Barnsley hards, seconds fetching from 6s. 6d. per ton. A very 
good demand is reported for steam coal, and the outlook is distinctly 
encouraging. The iron trade continues in a lively state, and is 
certain to be still brisker as soon as the various industries affected 
by the engineers’ struggle are gradually got to work again, 
with the inevitable result of expanding the demand and raising 

Trade with the Humber ports is quite up to the average 
for the season. There is a good deal almost exclusively on 
contract account, for gas coal. In engine fuel, good nuts make 6s. 
to7s. per ton, screened slack from 4s, per ton, pitslack from 2s, per 
ton. The depression which has latterly prevailed in coke is now 
pretty certain to come to an end, as the resumption of work 
through the close of the strike will cause a much greater business 
to be done. Up to the present prices remain at 8s. 6d. to 9s, 6d. 
per ton in ordinary qualities, washed coke realising 11s. or 12s. per 
ton. 

The activity previously noted in edge tools, particularly in those 
known in the trade as engineers’ tools, is more than maintained. 
All our best firms are full of work, and in some instances, where 
early deliveries were the conditions of the order, the work could 
not be taken. Very considerable extensions of producing plant 
are now in process of being made. It is complained by manufac- 
turers that they have the greatest possible difficulty in getting 
the machinery they want in this country, the principals of several 
firms having been round the leading engineering centres without 
obtaining what they need. Of course, the trouble has been accen- 
tuated by the partial closing of many of these large places, and 
the consequent diminution in output. It is to be hoped now, 
when work is resumed, there will be less need to go outside 
England for the machinery required. The universal impression in 
the light and heavy tool trades of Sheffield is that the present 
year is likely to prove a record year for all kinds of goods of that 
description, 

In the lighter trades, such as pocket cutlery and scissors, there 
are still complaints of much of our foreign business drifting to 
Germany pe elsewhere. The razor trade, which, by the way, 
forms a large portion of the business done with China, is in a brisk 
state, and the production of cheap spoons and forks is another 
noteworthy feature on the improving side. It is stated in some 
quarters that the cheaper kinds of cutlery hitherto supplied for 
the Chinese market by Japan are now being sent pretty freely 
from Sheffield. Some time ago samples of the goods referred by 
the Chinese were on exhibition in Sheffield, and advantage 
appears to have been taken to adapt local makes to the wishes of 
the Chinese consumers, There is something doing, too, for Asia 
Minor, where Russian and Finnish manufacturers have enjoyed a 
monopoly for a very long time. In the increasing struggle for 
trade it is pretty certain that enterprise will turn sharply in the 
direction of such new markets as these. 

The directors of Henry Bessemer and Co., Bessemer Works, 
Sheffield, is the first of the large companies to issue its report 
for 1897. These reports are at present waited for with unusual 
interest to see what effect the engineers’ strike has had upon 
them. Messrs. Bessemer state that the improved prospects during 
the earlier months of the year were fully realised up to July. 
Then commenced the engineering dispute, which caused suspension 
of business in many directions, and a consequent decrease in out- 
put and profit. The directors, however, are able to pay the same 
dividend—10 per cent—as last year, and they report that most 
departments of the works are well employed on fair prices, adding 
that ‘‘a quantity of work is still in abeyance and must remain so 
until the present labour difficulties are settled ; in such an event 
the directors think a good trade should follow.” As the event has 
come to pass, Messrs, Bessemer and Co. thus anticipate satisfactory 
trading Sue the present year. 

The anticipation expressed last week, that the applications for 
shares in Jno, Hy. Andrew and Co., Limited, Toledo Steel Works, 
would be largely in excess of what was available for the public, 
has been fully realised. Mr, Andrew, it will be remembered, 
retained all the ordinary shares and one-half of the preference, 
offering to the public the remaining half of the preference and the 
debenture stock. The preference shares were applied for three 
times over, the debentures more than twice. 

Mr. W. L. Lindlar, Beethoven House, Pinstone-street, has been 
appointed Vice-Consul for Spain in Sheffield, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

ORDERs continue to be given out at a fair rate to shipbuilders 
for new vessels, and there is a large amount of repairing work to 
executed. Sir Wm. Gray and Co., at West Hartlepool, have just 
booked an order for a steel steamer of 4000 tons gross for Messrs. 

yman Brothers and Co., of the same port, and Messrs. J. L. 

ompson and Sons, at Sunderland, have secured another order 
for a steel screw steamer of 5500 tons deadweight for Messrs, Turner, 
in, and Co., of London. Messrs. Dobson and Co., at Low 
Walker, have contracted to build a steamer of 4600 tons for Messrs. 
Adam Bros. and Co., of Newcastle and London, the engines for 
which will be supplied by the Wallsend Slipway and a 
Company, Limited. The last-named company has recently h 


several Atlantic liners alongside the works for new engines or 
repairs, At present there is the Royal Mail steamer Orient for 
new machinery and boilers, and the Red Star liner Southwark for 
overhaul and repairs. The Wilson-Furness-Leyland liner Victoria 
has been through its hands, as well as the new Wilsun liner 
Idaho for machinery and boilers. 

At some of the shipyards there have been strikes this week of 
platers’ helpers, viz., at Sir Raylton Dixon and Co.’s Cleveland 
Shipyard, Middlesbrough ; at Messrs. Richardson, Duck, and Co.’s 
yard at Thornaby-on-Tees ; at Sir William Gray and Co.’s Central 
Shipyard at West Hartlepool ; and at Messrs. Furness, Withy, and 
Co.’s yard at Middleton, Hartlepool. The dispute relates to a 
question of hours and wages, resulting from the working of fuller 
time at the yards. The refusal of the helpers to continue work 
also laid the platers off, but work has been resumed under protest, 
and it is expected that the dispute will be amicably settled. At 
Sir Raylton Dixon and Co.’s yard the riveters have been on strike 
for over a fortnight over what is acomparatively small matter. 

The iron trade is quiet this week, and the business done is 
somewhat disappointing. It was expected that as the engineers’ 
strike had greatly hampered trade there would be an immediate 
and substantial improvement on the removal of this incubus, but 
so far such has not been the case; on the contrary, consumers have 
bought less freely than they did last month, and prices, instead of 
rising, have in some cases declined. Speculators who would have 
come into the market if last month’s advances had gone on for a 
few days longer are deterred from operating by the fall in warrants. 
Still, it is generally believed that the present quietude is but a 
pause in the upward movement, and certainly the prospects for 
the spring are encouraging. It is expected that the slackness 
which we always have at this time of the year, will be of 
shorter duration than usual, because, on account of the mild 
winter, the waterways on the Continent will not be icebound for so 
long. Thus, though business is quiet at present, the tone of trade 
is cheerful. Some have thought, taking the shipments recently as 
a criterion, that we have seen the best of the revival of trade ; but 
the exports have begun to improve, so much so that the January 
pig iron shipments from this district have been the best ever 
recorded for the first month of the year. It is also satisfactory to 
learn that the very large business already done this year has been 
nearly all bond fide, speculators having as yet had very little to do 
with pig iron, and the fall in warrants during the last ten days or 
so will keep them out. 

The price of No. 3 Cleveland pig iron this week for prompt f.o.b. 
delivery has been generally at 41s. per ton with makers, but sales 
have been reported at 40s. 105d., and even at 40s. 9d., which last 
most merchants will now take. ‘For delivery over the current half- 
year some orders have been placed at 41s. 3d. No. 1 has been 
sold at 42s. 6d.; No. 4 foundry at 40s. 44d.; grey forge at 39s. 6d.; 
and mottled and white 39s. 3d. The easing of prices has been in 
foundry qualities, there having been no change in forge, which are 
not so much affected by the tluctuations of the warrant market 
without they are of considerable extent. The hematite pig iron 
business, which for a long time was unsatisfactory, is making some 
P ss towards recovery, there having been fair improvement 
this week, a large export as well as local demand having been ex- 
perienced, and makers who were a short time ago selling at 48s. 6d. 
per ton for mixed numbers now quote 50s. per ton, though they 
are getting their ore for less money, average Rubio delivered in 
the Tees having fallen to 14s. 44d. 

The stock of Cleveland pig iron held in Messrs. Connal and Co.’s 
public warrant stores at the end of January was 82,830 tons—an 
increase for the month of 5128 tons. The hematite pig iron stored 
amounted to 48,439 tons, a decrease for the month of 2132 tons, 
A net increase in January of only 2996 tons cannot be looked upon 
as otherwise than satisfactory. 

The exports of pig iron during January from the Cleveland dis- 
trict have turned out better than were expected ; there is, in fact, 
no reason to complain of them, as they were heavier than in any 
previous January, reaching 71,563 tons, whereas the average for 
the month is not over 55,000 tons. Little iron was sent to 
Germany—generally the best customer—for only 5653 tons were 
forwarded direct and «i@ Holland, whereas in the ordinary 
shipping season between forty and fifty thousand tons per month 
are often sent. Italy was the best foreign customer, taking 9980 
tons against 1523 tons in December, the iron sent to that 
country being chiefly hematite. Sweden and Norway had 3920 
tons, and Belgium 3268 tons. To Scotland the deliveries amounted 
to 33,671 tons. The total exports of pig iron coastwise were 
45,272 tons, and foreign 26,291 tons. 

The finished iron and steel industries show some improvement, 
and prices are well maintained. Plate and angle makers have not 
suffered so much from the stoppage of the shipyards as might have 
been expected ; but fortunately good orders came in from abroad, 
which in a great measure counterbalanced the loss of trade on 
home account, and there has been very little lost time during the 
last half-year. 

The Darlington Forge Company, Ltd., has purchased from the 
liquidator the works of the Darlington Steel and Iron Company, 
which adjoin its establishment, and which have been idle since 
October, 1894, They are partly dismantled already, and the 
Forge Company will clear the site, so as to be able to extend its 
own works, 

The twenty-ninth annual meeting of the Board of Conciliation 
and Arbitration for the manufactured iron and steel trades of the 
North of England was held at Newcastle on Monday, and the 
president had to report the continued success of the organisation, 
every dispute that had occurred having been amicably settled with- 
out any stoppages of work. During the whole twenty-nine years 
there has never been any strike of importance. The greatest good 
feeling exists between masters and men. There are now eleven 
works connected with the Board, and the balance in hand at the 
end of last year was £368 19s, 9d. Sir David Dale, Bart., was 
re-elected referee, and Mr. William Whitwell president. 

The Stockton Town Council have appointed Mr. Matthew Harold 
Sykes, of Morley, near Leeds, to the post of borough surveyor, at a 
commencing salary of £350 per annum, vice Mr. K. F, Campbell, 
who has been elected as borough surveyor at Huddersfield. Mr. 
J. Southeran, for many years manager of the Harroton Colliery, of 
the Lambton Collieries Company, has resigned, and will be 
succeeded by Mr. Hornsby, manager of the same company, 
North Biddick Colliery. Mr. Southeran becomes manager of the 
South Hetton Colliery vice Mr. W. E. Lishman, who has gone to 
the West Bolden Colleries, 

The twenty-eighth annual dinner of the Middlesbrough and 
District Foremen Engineers’ and Draughtsmen’s Association was 
held on Saturday, Mr. T. Westgarth, of the Tees-side Engineering 
Works, presiding. The annual report showed that the Association 
had a balance in hand of over £658. The members have during 
the year visited the River Wear Commissioners’ Works, the ship- 
building yards of Messrs. Doxford and Sons, Sunderland, the 
Eston Steel Works, the North-Eastern Steel Works, and Sir 
Raylton Dixon and Co.’s Cleveland Shipyard. Mr. Westgarth 
invited the members to visit his new engineering works, which 
would, he said, be complete and in full working order in a few 
weeks, 

The steam coal trade, which has been uncommonly good all 
through the winter, is at present somewhat quieter, but briskness 
in buying is again looked for when the Northern navigation season 
opens. The price of best Northumberland steam coal is steady at 
8s. 3d. per ton f.o.b. Gas coals continue in good request, and 8s. 
per ton f.o.b, is paid for them. Bunker and manufacturing coals 
are selling more freely. Shipments are very satisfactory, and 
except in the house-coal branch there is very little irregular work- 
ing. Coke is selling well both for local consumption and for export. 
The Copenhagen coal contract—110,000 tons—has been divided 
among the Wearmouth, Londonderry, Old Pelton, and another 
Sunderland colliery, and the price leaves about 7s, 9d. per ton f.0,b., 
an advance on last year’s rate, 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

MvcHd relief is felt in mavufacturing and business circles at the 
termination of the engineers’ dispute, and the return to work of as 
many of the men as can at present be employed. 

The course of the Glasgow pig iron market reflects with consider- 
able accuracy the sentiments above expressed. At the beginning 
of the week, as well as at the end of last week, there was only 
what might be described asa fair business. And as the week 
proceeded attempts were made to depress prices by some- 
what heavy sales, ascribed to the “bears.” In the markets 
as elsewhere, it is frequently the unexpected that happens, 
and not a few dealers here have been _ inclined to act 
with caution. It is probably the case that in the business done 
in the last few weeks, the end of the dispute had been somewhat 
fully discounted. Certain it is that the demand on the part of 
consumers this week has only been moderate. In these circum- 
stances the experienced dealer is disposed to act with caution. 
Business has been done in Scotch warrants at 45s. 84d. and 45s. 9d. 
cash, and 45s. 11d. and 45s, 114d. one month. There has been 
little cash inquiry for Cleveland pigs, which are nominally worth 
40s. 6d. and 40s. 64d., but some business has been done at 40s. 9d. 
and 40s. 10d. one month. Cumber'and hematite has sold in 
moderate quantity at 48s. 84d. and 48s. 9d. cash, and 48s. 114d. 
one month. 

The prices of Scotch makers’ pig iron are as follows:—Govan and 
Monkland f.o.b. at Glasgow, Nos. 1, 45s.; Nos, 3, 44s. 6d.; Wishaw 
and Carnbroe, Nos. 1, 45s. 3d.; Nos. 3, 44s. 9d.; Clyde, No. 1, 
50s.; No. 3, 47s.; Calder and Summerlee, Nos. 1, 51s.; Nos. 3, 
47s. 6d.; Gartsherrie, No. 1, 5ls. 6d.; No. 3, 47s. 6d.; Coltness, 
No. 1, dls. 9d.; No. 3, 48s.; Glengarnock, at Ardrossan, No. 1, 
50s. 6d.; No. 3, 45s.; Eglinton, at Ardrossan or Troon, No. 1, 
47s.; No. 3, 45s.; Dalmellington, at Ayr, No. 1, 47s.; No. 3, 
45s,. 6d.; Shotts, at Leith, No. 1, 51s. 6d.; No. 3, 49s.; Carron, 
at Grangemouth, No. 1, 52s.; No, 3,. 48s. 6d. 

Scotch hematite pig iron is easier in price, merchants now 
quoting 51s. for delivery at the steel works. Indeed, it is quite 
possible that hematite may not be quite so much required as was 
expected, At any rate the prices are rather lower on the whole. 

The shipments of pig iron from Scottish ports in the past week 
were 5561 tons, compared with 3526 in the corresponding week of 
last year. To Australia 405 toas were despatched, South America 
100, India 290, France 260, Italy 150, Germany 330, Holland 260, 
Belgium 80, other countries 235, the coastwise shipments being 
3451, against 1469 in the same week of last year. 

In the finished iron department there has been a fair business, 
and it is hoped that it will be better still as the season opens out. 
The steel makers are well supplied with work, and it is expected 
that specifications will be readily available for some time to come. 

There has been a good business in coals, ‘The shipments at the 
Seottish ports show an increase of 4000 tons over those of the 
preceding week, and are 32,000 tons greater than in the corre- 
sponding week of last year. At the same time the coalmasters in 
some districts state that the demand is not quite so good as it was 
a couple of weeks ago. In the inland trade business is moderately 
good, but the outputs are everywhere large, so that it is not easy 
to absorb all the coal that is offering. Main coal is quoted f.o.b. 
at Glasgow, 6s. 6d. to 6s. 9d.; ell, 7s. 13d. to 7s. 44d.; splint, 
7s. 3d. to 7s. 6d.; and steam 8s, to 8s. 3d. per ton. All sorts of 
furnace coals are in good and increasing request. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
THE buoyancy in the coal trade continues, the only hindrance 
being a lack of tonnage. After my despatch last week, there 


was a marked shipment of large cargoes from Cardiff ; Sierra Leone 
getting some notable ones, such as :—Colombo, 5000, 6100, and 6000 


tons, Suez 4000, and Genoa 3845 tons. Commenting upon the 
statement made by a Cardiff shipper, that vessels with 12,000 tons 
cargo without bunkers were likely in the near future, another 
remarks that vessels of moderate tonnage are more useful, some 
ports not being adapted for the larger, and he thought it more 
likely that vessels between 1000 and 2000 tons would increase. 

I am glad at length to record an advance in the colliers’ wages. 

At a Cardiff meeting of the Sliding Scale Committee this week, 
presided over by Mr. Abraham, M.P.—Mabon—the auditors’ report 
was read, justifying an advance of 1}, being 12} per cent. above 
the standard of December, 1879. At this meeting, by request of 
the workmen's representatives on the scale, the owners’ representa- 
tives consented to fix an early date for a special meeting of the 
joint committee, to discuss the question of the workmen’s notice 
to terminate the sliding scale. The date will probably be the 12th 
February. The dispute at Penrhiwceiber between the company 
and tippers was referred to Mr. F. Davies and Mr. T, D, Isaac for 
settlement, if possible. The concluding business was the intro- 
duction of Mr. Joseph Shaw, in place of the late Mr. Graham 
Oglivie, who took his place on the committee. 

Last week Swansea shipped an excess of 10,000 tons coal over 
the previous week, and Newport was also busy, shipping close 
upon 70,000 tons foreign and 24,000 tons coastwise. | Mid-week on 
"Change, Cardiff, it was reported that there was a brisk demand 
for coal of all descriptions, but a limited business done, owing to 
an insufficiency coming to hand, Latest prices are :—Best steam, 
lls, 6d. to 11s. 9d.; seconds, 10s. 3d. to 11s. 3d.; dries, 9s. 9d. to 
10s. 9d.; best Monmouthshire, 10s. 3d. to 10s. 6d.; seconds, 9s, 9d. 
to 10s,; best steam, smalls, 6s. to 6s. 3d.; seconds, 5s. 6d. to 5s, 9d.; 
inferior, from 5s.; best house coal, lls. to lls. 6d.; seconds, 
10s. 3d. to 10s. 6d.; No. 3 Rhondda, 10s. 9d.; through, 9s. 3d. to 
9s. 6d.; small, 8s. 3d. to 8s, 6d.; No. 2 Rhondda, 9s. 9d. to 10s.; 
through, 8s. to 8s. 3d.; small, from 5s. 3d. 

Swansea prices :—Anthracite, lls. to 11s. 6d.; seconds, 9s, 6d. 
to 10s.; ordinary, 8s. 9d. to 9s, 3d,; rubbly culm, 4s. 9d. to 5s.; 
steam coals, 10s. to 11s. 6d.; seconds, 9s. to 9s. 6d.; bunkers, 
according to quality, 8s, to 8s. 9d.; small, 4s. 9d. to 5s. 6d. House 
coal, No. 3 Rhondda, 10s, 6d. to 11s. 6d.; through, 9s. to 9s. 6d.; 
small, 8s. to.8s. 9d.; No. 2 Rhondda, 8s. to 9s. 6d.; through, 7s. 9d. 
to 8s, 3d.; small, 5s. 3d to 6s. Patent fuel in brisk demand at 
9s. to 10s. Last week exports totalled 7450 tons. Cardiff prices, 
10s, to 10s. 6d., trade active. Newport is also showing good 
returns. One cargo left last week for Phillipville totalling 1650 
tons. Coke at Cardiff is as brisk as ever, prices 15s. to 24s., 
according to quality. Pitwood, 14s. 6d. to 14s. 9d. ex ship. 

Iron ore has been coming in freely to all the large iron and steel 
works, Swansea prices, 14s. to 14s. 6d. Cardiff prices, Tafna, 
13s. to 13s. 6d.; Rubio, 14s. to 14s, 3d. 

Good business continues to characterise most of the works, 
though the effect of the engineers’ settlement is scarcely yet felt. 
The Cambrian Miners’ Association at their last meeting voted a 
sum of £18 6s. 6d. towards their depleted funds, hopes being ex- 
pressed on all hands that in plenty of work and fair understand- 
ing with employers, the miserable past will be forgotten. 

Substantial rail business, chiefly heavy sections, is being done. 
During one day last week Dowlais suspended one mill from its 
usual work of rails, and turned out in a day and night 400 tons of 
steel tin bars. This was the well-known Goat Mill, which for the 
rest of the week was confined to heavy rails, All branches of work 
at Dowlais have been brisk of late, bars being in great demand. 
It is understood also that the company has secured a large order 
for a peculiarly-shaped wagon spoke for the Great Western Rail- 
way. Bookings promise a fair run of trade fora time. Bars form 
the staple at most cf the works. 

The cost of an equipment of a large steel works after modern 
methods is given by a shareholder of the Rhymney Iron Company 
as £250,000. This he states in a local contemporary as the cost of 
the Rhymney Steel Works, which, he states, have been literally 
cleared away. An extraordinary meeting of shareholders has 





been called by directors in reference to pending iavestigations, &c. 

Notwithstanding a good make of pig iron going on in various 
quarters, large consignments are coming in from the North of 
England and Scotland. Last week Swansea imported 4682 tons, 
624 tons scrap iron and steel, 95 tons ingot moulds, and 1300 tons 
iron ore. 

In the Swansea Valley the steel trade has been very active. 
The full complement of furnaces have been working at the 
Duffryn, Pontardawe, and Landore. The tin-plate mills in all 
directions have been busy, with the exception of the Cwmbwrla 
and Foxhole. At the former, two of the eight are still idle, and 
owing to a breakage of a cog wheel at one of the mills, and non- 
arrival! of bars at the other four, a falling off in make has taken 
place. The various tin houses are reported as doing well, and 
much depression averted. Forest tin house has been employing 
spare hands. The new patents in washing, referred to lately, are 
being pushed forward, which will lead to lessened requirement for 
girl labour in particular. At Briton Ferry business is satisfactory. 

Tin-plates are reported slightly weaxer. Last week, principally 
owing to deficient tonnage coming in, shipments only amounted to 
26,879 boxes, while receipts from works totalled 66,696 boxes. 
Stocks in the dock warehouses and vans now total 121,366 boxes, 
This and the ‘* weakness” may be regarded as temporary, astwelve 
steamers are expected to berth in a few days, and a large quantity 
of plates is going to eastern markets. This week a party of gentle- 
men interested in tin-plate, accompanied by a journalist, who is to 
write home an exhaustive report, left for America and Canada, 
where a good future is expected to be opened out. 

On ’Change, Swansea, this week, it was stated that the pig iron 
market had shown a slight relapse, which affected all the different 
makes in proportion. In finished iron and steel some business was 
reported in bars, but the fact that contracts were running kept 
buyers off the market, and will, it was thought, for a short time. 

Latest prices were as follows :—Glasgow warrants, 45s. 9d. cash 
buyers; Middlesbrough, No, 3, 40s. 6$d. prompt; hematite, 
49s. 6d.; Welsh bars to £5 10s.; Bessemer bars, £4 1s, 6d. 
Siemens, £4 2s. 6d. Steel rails, heavy sections, £4 10s. to 
£4 12s, 6d.; light £5 10s. to £5 12s. 6d. Sheets, steel and iron, 
£6 7s. 6d. to £6 10s, Tin-plates: Bessemer coke, 9s. 9d. to 10s. 
Siemens, 10s. to 10s. 6d.; ternes, 28 by 20 C, 17s. 6d. to 18s. 6d. 
and 21s.; best charcoal, 10s. 6d. to 12s. Block tin, £63 3s. 6d. to 
£63 10s, 

I hear that the fleet of coasting steamers owned by the Anglesey 
Steamship Company, Limited, has been taken over by Lord 
Penrhyn, whose slate quarry at Port Penrhyn, Bangor, will be its 
headquarters. A large number of extra men will be put on. The 
demand at the quarries continues brisk, and the only difficulty is 
in executing orders. 

The Tredegar Dry Dock Company, Newport, has been floated. 
Capital, £150,000 in £10 shares, All the capital was subscribed in 


| a few days, 


It is reported that the liquidator to the Golden Valley Railway, 
which comprises certain railways in Herefordshire, has agreed to 
sell it to the Great Western Railway Company for £10,000. The 
intention, I hear, is to work it asa light railway. The existing 
capital of the railway is stated to consist of £159,000 debenture 
stock, £69,000 preference shares, and £106,786 ordinary shares ; 
Lloyd’s bonds outstanding £1400. 

It has been decided at Llanelly to proceed with the construction 
of an independent dock, and to definitely refuse, with thanks, the 
proposal of the Great Western Railway. 

Ata meeting of the Harbour Commissioners held last week it 
was announced that an arrangement had been made with the Bank 
of England to borrow the sum of £171,000 for five years at 34 per 
cent. The tender of Mr. Nott, who has done good work at Swansea 
docks, was accepted. The figures are withheld for the present, 
but it is understood that the contract is to be completed under two 
years. The Commissioners passed a resolution at the meeting 
urging upon Mr. Nott to accomplish it in twelve months, if 
possible. 

The Taff Vale half-yearly report is to hand, showing a balance of 
revenue of £177,222, against £174,486. After adding sundry 
credits, and deducting out on debentures, &c., balance available 
for revenue is £129,876, against £127,377 in the corresponding 
period. The directors recommend a dividend of 3}, equivalent 
to 84 per annum. It is also intimated in the report that a Bill 
has been deposited for constructing a new railway, also to confer 
running powers over certain lines, to abandon certain authorised 
railway of the Rhondda and Swansea Bay, and to amend certain 
owers contained in the Act relating to the Barry Railway and the 
Bute Docks. A Bill has also been placed for authorising the con- 
struction of a dock near the mouth of the Ely River, to be called 
the Windsor Dock, and railway and works in connection. 

Substantial progress is being made with the Park Talbot Rail- 
way and Docks. Mr. E. Knott has been appointed secretary, vice 
E. Knox resigned. It is expected that Mr. Knox will succeed the 
late Colonel North on the directorate. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THOUGH the business transacted on the iron market is of a 
moderate description, prices are, on the whole, firm, and in some 
instances have even shown an inclination to move upwards. In the 
Rhenish- Westphalian district the iron syndicate is trying to restrict 
the output in pig iron in order to be able to maintain the steadiness 
of the market. The forming of an export convention is still some- 
what doubtful, whereas the wire nail syndicate will, most likely, 
be formed before long. A good number of wagons, both for the 
Prussian and for the Saxon State Railways, will soon be given out, 
and pretty large orders for various sorts of railway material are 
likewise pending. 

Output of pig iron in Germany, including Luxumberg, was, for 
December, 1897, 615,455 t., of which 139,770 t. were forge pig and 
spiegeleisen, 48,158 t. Bessemer, 319,420 t. basic, and 108,107 t. 
foundry pig. Production in November, 1897, was 599,125 t.; in 
December, 1896, it amounted to 552,719 t. From January lst to 
December 31st, 1897, 6,889,067 t. were produced, against 
6,360,982 t. for the corresponding period in the year before. In 
1897 the production of the Upper Silesian blast furnace works 
amounted to 681,729 t., against 613,211 +t. in the year before ; 
56 per cent. were forge pig, against 57 per cent. in the year before ; 
7 per cent. Bessemer, against 5 per cent.; 28 per cent. basic, 
against 29 per cent. in 1896 ; and 9 per cent. foundry pig, against 
9 per cent. in the year before. 

An improvement is noted on the Austro-Hungarian iron market ; 
but one so slight that it would scarcely be noticed at all if the 
Austro-Hungarian iron business had not been in a state of stagna- 
tion, almost for months. Pig iron and the different articles of 
railway material are, on the whole, rather brisk of sale. Plates 
continue in extremely weak request. The wagon factories have 
orders on their books that reach up to the end of the second 
quarter only, and for next year 650 wagons are pending—a small 
lot, considering the wagon factories are capable of turning out 
13,000 cars annually. 

The Servian iron trade, which was pretty lively in November last 
year, has also been showing a fairly satisfactory tone in December, 
the local trade being specially good. There were imported to 
Belgrade, from Hungary, nine wagons bars, six ditto hoops, four 
ditto wire nails, half ditto tools; from Germany six wagons 
sectional iron, three ditto hoops, nine ditto wire nails, one ditto 
tools ; from Styria two wagons iron plates. 

The business in iron to Turkey has been flat during the past 
month, 

Nothing of interest can be reported concerning the iron industry 
in Belgium ; prices are, on the whole, less firm than before, while 
the business transacted in the different departments is compara- 
tively small. Makers, however, are, on the whole, pretty confident 
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with regard to the future, and expect a rise in demand for byj 

ing material and engineering requirements, uild. 
he French iron market is, likewise, showing but little 

Value of American export in bicycles rose from 1,975 000 ¢ 
in 1395—96 on 7,295, dols. last year. Export in bicyel ole 
England in 1896—97 was 300 per cent. higher than in 1895 to 
The next best market for American bicycles after England re 
Germany, then comes Canada and Australia. Export in Ame “wa 
bicycles to Germany was worth 146,000 dols. in 1895—96, Pr 
on 1,026,000 dols. in 1896—97. The Cleveland Bicycle Com 
one of the largest of its kind, is reported to contemplate the built 
ing of an establishment in Germany, in case the agitation of the 
German bicycle manufacturers and dealers should succeed in 
deciding the Government to put a_ prohibitive duty oe 
bicycles. Import in American bicycles to Germany has been - 
creasing rapidly of late years, and may well cause some anxiety to in 
land makers. While during the first three quarters of 1896 value ot 
import in American bicycles was, according to American statistics 
204,789 dols., it rose to 1,119,848 dols, for the corresponding period 
in 1897. 

In the German dockyards, thirty-two vessels for abroad wen 
built in 1897, thirteen going to Russia. There are now forty-eight 
in course of construction, eighteen being for Russia, 

The Russian metallurgical works of the Northern and Baltic 
provinces, with an annual output worth more than 60,000 000 
roubles, and employing 32,000 men, have recently sent a deputa. 
tion to the Russian Minister of Finances, begging him to reduce 
the import duty for foundry pig to 20 kopeken per pud. Accord. 
ing to the present tariff, a duty of 30 kopeken, equal to M. 5°95 
per 100 kilos, is put on foundry pig. The reduction of the duty 
would be of considerable importance to the German iron industry 

Production of pig iron in Russia is estimated at 1,857,000 t. for 
1897, or 240,000 t. more than in the year before. The Russian 
Government is reported to have granted this year’s total supply 
of about 350 locomotives to inland shops. Only the Chinese East 
Railway Company, a Russian undertaking, and the continuance of 
the Siberian Railway through the Manchuria, have given fifteen 
tender locomotives to the Hannroversche Maschinenbau Cesel]. 
schaft, and fifty heavy ten-wheel locomotives to the Société Fiyes 
in Lille, at the price of 81,000f. each, f.o.b. Marseilles, including 
mounting, &c., in Vladivostock, and to be delivered in 1899, y 


animation, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

STEAM coal is in very good demand. All shippers are fully 
employed ; stems long and prices very firm. House coal is rather 
quiet, want of tonnage, prices firm. No change in tin-plates 
Steel and iron works are well off as regards orders. 

Coal: Best steam, 10s, 3d. to 10s. 6d. ; seconds, 9s. 9d. ; house 
coal, best, lls. ; dock screenings, 6s. 6d. ; colliery small, fs, 3d, 
to 6s. 6d.; smiths’ coal, 6s. 6d. Patentfuel, 10s. Pig iron: Scotch 
warrants, 45s. 74d.; Hematite warrants, 48s. 8d. f.o.b. Cumber. 
land; Middlesbrough No. 3, 40s. 6d., prompt ; Middlesbrough 
hematite 49s, 9d. Ironore: Rubio, 14s, to 14s. 3d.; Tafna, 13s, 3d, 
to 13s. 6d. Steel: Rails, heavy sections, £4 10s. to £4 12s, 6d; 
light ditto, £5 10s. to £5 12s. 6d., f.o.b.; Bessemer steel tin-plate 
bars, £4 1s. 6d.; Siemens steel tin-plate bars, £4 2s. 6d. ; all delivered 
in the district, cash. Tin-plates: Bessemer steel, coke, {s. 9d, ; 
Siemens, coke finish, 10s. Pitwood, 15s. 3d. to 15s. 6d. London 
Exchange Telegram : Copper, £49 3s. 9d.; Straits tin, £63 1s, 3d, 
Freights: Firm. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 29th, 1898, 

LocoMOTIVE work for export is on the increase. The Baldwins 
havean order for fifty-six, the Dicksons fifteen, the Rogers nine, and 
three other companies are credited with having orders amounting 
to between twenty and thirty. Negotiations are now in a forward 
state which will secure to American locomotive builders upwards 
of one hundred engines. The Rogers Co, has just shipped eight 
engines to China, where the field for American engines is large. 
In freight cars many roads are placing orders, and it is probable 
that the normal requirements of 100,000 cars, in round figures, will 
be executed during the last half of the year. The iron trade since 
January Ist has been satisfactory, but below what had been 
anticipated by some of the more hopeful. Manufacturers dis- 
courage more than actually necessary forward buying. The most 
active articles on the entire list of mill products are plates and 
shapes. The result of the past few days’ business has been a 
hardening of prices on urgent orders, Pig iron is weak in price, 
but practically all of the enormous production finds its welcome in 
consumptive channels, Bessemer is weak, and large blocks are 
selling. Large producers are risking three to six months’ contracts 
in some cases, Western markets show marked vitality in nearly all 
products, not excepting steel rails. Much attention is being given 
to the possibilities of foreign markets, and an effort will he made 
to buy raw material at prices that will enable our larger concerns 
to get a permanent footing abroad. Negotiations are now pending 
looking to a low basis of prices on ore, in view of a large consump- 
tive demand. Lake rates from Duluth to eastern Lake points will 
probably be 60 cents per ton. Large freighters which can make 
money at this low figure will be built just as fast as this rate drives 
the little craft out. Foundry irons begin to move more freely in 
all large iron-making centres. There is a better feeling all 
through. We are in sight of a heavy demand for merchant steel 
for agricultural implements, carriage and wagon work machinery 
requirements, and general shop work. The sheet bar demand has 
improved within a week. It looks as though fifteen dollars would 
be lowest price for billets at mill upto April. Everything hangs on 
the course the buyers will decide to pursue. Many foresighted 
promoters declare that there must be a general lowering of 
iron and steel quotations, but this view is not generally accepted. 

The backbone of improving trade is the railway business. The 
increase in gross earnings on 139 railroads, representing 50 per 
cent. of the mileage for ten months, was 38,342,984 dols. Increase 
in net earnings same time 23,691,344 dols. These figures are 
better than a volume of theories. With a volume of trade equal 
to £80,000,000 in our favour, foreign exchanges keep the 
rates from going below the importing point. The Treasury receipts 
this month it is estimated will be 30,000,000 dols, A feature which 
the banks consider encouraging is the offering of notes for discount 
by small manufacturers. Last year the railways of the | nited 
States carried 13,000,000,000 passengers one mile, _and 
95,000,000,000 tons freight one mile. The total amount paid in 
dividends on stocks was 88,000,000 dols. Of this, 70 per cent. 
came from freight, and 30 per cent. from passenger service. 
The average profit was less than 7 cent per mile per passenger, 
and on freight Hd of a cent per ton per mile, besides loading and 
unloading. Bank clearings, as against a year ago, have increase 
38 per cent., the figures being for last week 1897, 953,000,000 dols., 
without fractions, and 1,314,000,000 dols. last week. The volume 
of business is steadily increasing, but during the depression pro- 
ductive capacity has been so greatly enlarged that it will require 
an even greater demand to make prices harder than they 
are, to say nothing of an advance. The railroads are, in conse- 
quence of better conditions, all buying equipment and supplies, 
and ordering locomotives, rolling stock, and rails. The tone of 
the market is stronger, and a big run of orders is in sight for rail 
mills and structural mills, Prices are weak, and some large dealers 
think they will remain weak. The winter business is heavy. Car 
building is very active. The railroads are in bad need of cars; 
and are now in shape to pay cash. Wonderful preparations are 
made for the Klondyke field, The ship and boat yards are al 
crowded, 
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THE PATENT JOURNAL. 
i prom “ The a ad Official Journal of 
Condensee Paten 
Application for Le scien Patent. 
*," pony jress of the communicating party are 
pal 


printed in italics. 
19th January, 1898. 
)ESTROYING 
” d r Parkinson, Burnley. 
ny Apparatus for CONDENSING VAPOURS; ¢ 
1496. é 
London. 
yo7. Mt HANISM 
London. 


‘. H. Cribb, 


rep Gass, T. Pfister, London. 


yn STA 
i ME EDLRATIO «xs, E. Watkins, Pentyrch, near 
a sranp, J. Taylor, Carlisle. 
Lt UMBRELLA FRAMES, J. Taylor, Carlisle. 
1501. for WALKING Sticks, F. G. Fish, 


502, FERRULE 

hester. : é 

a8, DEVICE for Licutinc Fuses, E. 
Meinhardt, Germany. 

1504. SECURING Covers to RECEPTACLES, O. 


ondon. ; » 
B MovLDING and H. A. E. 


h, London. 
Smit ECHANISM for Mou. DING, 


Edwards.—{ W. 
Wittwer, 
Pressks, W. R. Dodd 


H. Greenwood, 


1506. FEED M 

rae te Brakes, J. Paddon.{T. W. Beckett, 
South Afrwan Repullic.) 

1508. Soar, Pitcairn, London. ; ; 

— Vatves for Foorpauts, T. Lydiard, 
London. 


1510. Postat. WRAPPERS, T. Lydiard, London. 
asl. Terminat Fuses, J. G. Dixon, London. 
1512. New CYCLE Cuan Apsuster, C, O. 

London. 

1513. DRESS-GUARDS for 
Lendon. 

1514. PHOTOGRAPHIC 
bridge 

115. “Suire Davis, L. Roper, London. 

1516, Devick for SuprorTinG CyeciEs, A. Vasarhelyi, 
London. 

1517. PRODUCING 
(Lia Compagnie Continentale 
Chau flage, ‘Be lovum.) 

118, Gas and PrrroLeum Motors, E. E. Couturier, 
London. 

1519. SappLes, W. H. 

1320. Liquip- DISCHARGING 
London. 

jl. Stream GENERATORS, Simpson, Strickland, and 
(o,, Ltd., and FP, Strickland, London, 

}i22, Brusnes, 8. M. Angel, London. 

1323. Soar DisHEs and Trays, F. G. 


Hillsdon, 


VeELocipEDES, A. Newgas, 


Suutrers, A. B. Mees, Stour- 


Pressure in Venicues, H. H. Lake. 
d' Tacandescence et de 


D. Jones, London. 


Nozzirs, L. de L. Wells, 






Martin, Liver- 


1524. " SeparaTING Mixep Waste Acips, J. Sharp, 
B. anchester. 
525, Devick for SusPENDING Pictures, I. 
“eden. 

1396. ACETYLENE LAMPs and GENERATORS, A. 
Liverpool ’ ; 

}527. CycLe Brakes, A. Lais, Liverpool. 

}i28. ALTERING the Sprep of Rope Drivine Gear, 
T. Bergmann, Liverpool. 

1520. DravGHT Reau ator for FURNACES, 8. Stiickgola, 
Liverpool. 

1530. PyeumaTIC Tires, T. Shepherd, London. 

133]. Marine Governors, P. W. Northey, London. 


G. Angel, 


Bezant, 


1332. Fotpine CarpBoarp Cases, A. Godfrey, 
wet : 
1538. CuarGinc Borries with Liquips, W. and W. 


Hx ks, London. 


1534. TreaTING Zink Ores, 8. O. Cooper-Coles 


1535, ELEcTRi Lamps, (C. <A. von Welsbach, 


entions have re been ‘communicated ” the 


the Fiavour of Castor O11, W. | 


for Guns, W. Grah and P. Delhoune, 


| 1585. Cuimney Fives, H. R. Riddall, London. 
Leng Bicycue Tire, 8. Davenport, Newton-le-Willows. 
| 158 1587. FRonT PAGE ADVERTISER, C. Shields, London. 
1588. FatsE Bottom P artes for MILzs, 8. 8. Rogers, 
London. 
| 1589. DispLayING ADVERTISEMENTS, O. 
| (A. Klumpp, Germany.) 
1590. Locks for Miners’ Savery Lamps, G. B. Stones, 
Sheffield. 


1591. Gasks, J. B, M. M. Guthrie and J. H. Hughes, 
Birmingham. 

| 1592." WareR Moror, L. L. von Csiklapléczai, Bir- 

| mingham. 

1593. PHoroGRAPHic FRAME Supports, W. Blake, 
London. 

1594. Sranps for Barres, W. Pilot and W. Drew, 
London. 

|} 1595. Driving Mecuanism of Bicycir, J. Walter. 
London. 


1596. LaBELs for Cyciks, I. J. Benjamin, London. 

1597. Surps’ Ruppers, D. Darroch, Glasgow. 

1598. Cuimney Top, M. Bousfield, Leeds. 

1599. CycLte Cups, H. de. M. Wellborne and A. E. 
Hall, London. 


1600. Stream Traps, F. W. Golby.—(A. Musnicki, 
Belgivia.) 

1601. Savery Razors, A. L. Silberstein, London. 

1602. Cricker Bats, J. Wainwright and S. M. 
Kennedy, London. 

1608. CycLe Batt Socket Ciips, A. Craig and W. 


Phillips, London. 

1604. BEatING the Seams of Boots, A. J. Mills, London. 

1605. Drivinc Spinning Bopsins, J. Gaunt, London. 

1606. Raising CARRIAGE Winpows, C. B. King, Jun., 
London. 

1607. Cuimney Cow Ls, W. Allen, London. 

1608. Pianorortes, J. C. Castillo, London. 

1609. INCANDESCENT Gas BuRNERs, V. F. Feeny.—(Z. 
Breslaver, Germany.) 

1610. Lamps for ADVERTISING, F. W. 
J. W. B. Wright, London. 

1611. New Fev_rep Mareriat, E. Kingscote, London. 

1612. Cement KILns, J. Clarke, J. J. Hewitt, and T. G. 
Stevens, Greenhithe, Kent. 

1613. “Grain” Biocks for 
London. 

1614. Proputston of Venicies, J. J. Statham, London. 

1615. SEPARATING SEwaGE, W. Pearson, London. 

1616. Cases for Biastina Cartripces, G. Trench, 
London. 

1617. Oi. Burners, J. Nelken, London. 

1618. Ropers, B. Kitsch and A. Pessl, London. 

1619. LEVELLING BILLIARD TaBLEs, W. C. Matthews 
and C, W. Kear, London. 

1620, MAIL-MARKING Macuines, C. P. Oudin, London. 

1621. INDIA-RUBBER Paps for SADDLES, T. A. Quilliam, 
Liverpool. 

1622. PENcILs, L _— Manchester. 

1623. Too. HANDLEs, A. Zeckendorf, London. 

1624. Carn WHEELS, J. W. Fuller, London. 

1625. STORAGE of ACETYLENE Gas, W. Owens, London. 

1626. CycLE Siipinc Tuse, W. T. Watson, Patterdale, 
near Penrith. 
1627. RING-SPINNING FRAMES, 
Limited, and W. T. Watts 
1628. SeconparY BaTrerRigEs, W. 
1629, Expiosives, H. H. Lake.—(Evrplosirstoff-werke 
Spiralit Gessellschaft mit leschrdakter Haftung, Ger- 
many.) 

1630. StkaAM ATomisERs, H. H. 
Elkan, Germany.) 

1631. Fuses for EXPLOSIVE 
mann, London. 

1632. STONE-BREAKING MACHINEs, W. Foggo, London. 

1633. Cyc_e Locxine Device, W. E. Preston, T. 5. 
Cooper, and W. H. Petford, London. 

1634. BieacuinG Fasrics, F. Erban 
London. 

1635, STONEWARE INCUBATORS, « J. A. Hooper, 

1636. ANIMAL Foop, E. T. C. Weihers, London. 

1637. PASSENGER Lirts, A. Bergtheil, London. 





W. Howell and 


Printine, E. Pitman, 








Taylor, Lang, and Co., 
Manchester. 


Lake.—{ The 


firm of T. 


SHELis, L. and E. Gath- 


and L. Pick, 


London. 


2lst January, 1898. 





London. 
1536. TRIpop STanpbs, J. W. Bennetto, London. 
1587. Heatinc Liqguips by Steam, Worssam, 
London. 
1538. Avromatic Latuaes, J. Brockie, London. | 
1589. ExtincuisHine Licuts, J. Gunning, London. | 
140. Apparatus for HeatinGc Steam, L. Maiche, | 
London. | 








Lidl. PRopuction of ALBUMEN, O. Imray.—{Baver and 
> mani.) 
1542. Nosepaas, T. A. Dixon, London. 
13. CoIN - amie Apparatus, J. H. Winson, 
London. 
144. Rartway Vexnicte Covpiines, W. Townson, | 
Ph ~~ no 


545. Hooks and Eyes, W. Dunbar, London, 
ise Curtain Rives, E. Mancur, London. 
147. Gas Lamp, J. 8S. Gay, London. 

148. ImMprovep PuncruRE Detector, W. H. 

London. 

1349. ACETYLENE Lamps, A. C. Davison and H. Lucas, 

London. 


James, 


1500. BreecH Mecuanism, L. Silverman and A. T. 
Dawson, London. 

1551. SterEorypR Matrix Macuines, W. A. Shaw, 
Weybridge. 

ba Furnack for Propuctinc Heat, C. Griffin, 
andon, 

1553. Tir Howtper, J. F. Saunders, Lowestoft, 
Suffolk. 


20th January, 1898. . 

154. CycLe Support, T. Locker, Derby. 
1555. RaiLway SIGNALLING, Q. MeP. 
borough. 

1556. Casz for Cyciists, A. J. Gee, 
colnshire. 

1557. Clockwork MecnanisM, A. S. Scull, Bristol. 
1558. Steam Enatnes, W. W. Beaumont and H. P. 
Holt, London. 

1559. INcANDESCENT Gas Burners, D. 
ford. 

1560. Stram GENERATORS, F, L 
Phillips, Coventry. 

1561. PuncturE-cLostnG Fiurp, E. H. Beal, Southsea, 

142. Gas Ovens H. Bennett, Croft, near Darlington. 

1563, Construction of BEETLING Enoines, W. J. 
Mathewson, Belfast. 


Gibson, Scar- 


Horncastle, Lin- 


Lane, Brad- 


Martineau and E, 





1564, ELECTRIC MecuanismM for Crocks, H. Whid- 
bourne, Plymouth. 

oe Macuinks for Foroina, H. F. Massey, Man- 
chester. 


1566. Forcine Liqurps, A. Sharples, Liverpool. 

1567, Quick-spreD Cyce, R. Armstrong, Liverpool. 
Manchester. 

1568. RerLEctors for Gas Bu RNERS, 
Manchester. 
1569. Lasts for Boots, W. H. Dorman, Stafford. 

1570. Carrier ATTACHMENTS for Tic KETs, W. Edgar, 
Birmingham. 

7 ee 


vl, Linorypg MACHINES, 
chester. 
572. Faucers, R. Reichert, Manchester. 
3. REVERSING TYPEWRITING MACHINES, R. M. and 
G. M. Connold, Birmingham. 
1574. Cap for ToBacco Piprs, E. W. 
1-Trent. 
575. AXLE 
Weymouth. 
1576, Dotuigs, E. Thorpe, Huncoate, Lancashire. 
ys Line Guarp for Fisuina, R. Heaton, Birming- 
nam. 
1578. PRopELLING Screw, J. B. Senchet, Brussels. 
). WHEEL Suor, H. Herke, Glasgow. 
1580. DovGu-cuTtina MACHINE, H. T. Chappel, 
London. 
1681. Woven Corton Fasric, G. Paley, Manchester. 


A. Standring, 





Newsome, Man- 






Howard, Stoke- 








for SeLF-supPLYING Brake, S. Baker, 








1582. MACHINERY LUBRIC ATOR, J. Tennant, Aberdeen. 
1583, WaTER-cLoseT CisTERns, T. Inglis, Glasgow. 
1584, ACETYLENE Gas, H. de Thiersant and W. A. 





Coulson, London, 


| 1642. 


1688. Compass Error Finver, R. E. Maile, Glasgow. 

1639. Traction Systems, A. C. Brown and G. R. 
Neilson, London. 

1640. TRIP-RECORDING CYCLOMETER, J. 
London. 

1641, Street Gas Lamps, A. Firth, Bradford. 

APPLIANCE for INFLATION VaLvEs, F. J. Burrell, 
Birmingham. 

1643. Cabinet Beps, R. 

1644. AUTOMATIC 
TIVES, J. Penman, Glasgow. 





Dale, Jun., 


and J. Barton, Glasgow. 





1645. GILL-BoxEs, P. Kelly and J. Haley, Halifax. 

| 1646. Bec Fastener, D. Chattaway, Manchester. 

1647. Propucinc PLastic Mou.pinos, J. Morris, sen., 
Manchester. 

1648. ResEeRvoIR PENHOLDER, 8. N. B. Westlake, 
London 


1649. FacrLiTaTinG the OPENING of PRESSURE JARs, A. 
Schiller, London. 

1650. Foa Signaus, R. W. H. Rodney, Bristol. 

1651. Frames of VeLociprepEs, A. B. Evans, Coventry. 

1652. VeLocipEDEs, A. B. Evans, Coventry. 

1653. TUBULAR CoiL STEAM GENERATOR, J. C 
Nottingham. 

1654. ReExs for Rippon, A. Burgon, Manchester. 

1655, Bevr Fasteners, D. Baxter, Manchester. 

1656. GENERATING ACETYLENE Gas, W. Rowbotham, 


. Johnson, 





Macuinery, W. C. Boone, London. 
WHEEL of Cyc es, E. E. 


357. ROPE-LAYING 

1658. STEADYING the STEERING 
Hill, Dublin. 

1659, CANDLESTIC KS, E. Watkins, Pentyrch, near Cardiff. 

1660. Carrs for Cycuists, L. A. Swain, Canterbury. 

1661, Piston VALVES for Motor ENGINES, A. Sand, 
Manchester. 

1662. PicturE ALsums, J. J. F. X. King, Glasgow. 

1663. Evastic Hus for VeLociprpes, J. T. Liibben and 
O, Schrwald, Glasgow. 

1664. REMOVING the SMELL from PETROLEUM, C. Henry, 
Brussels. 

1665. PropuciInG ACETYLENE 
Moens and E. Carreer-Dilger, Brussels. 

1666. ResToORING the LeveL of WATER in VESSELS, J. 
Hirt, Germany. 

1667. TRANSMISSION of ao J. Hirt, Germany. 

1668. WirE Ropes, C. J. Banks, Newcastle-on-Tyne. 

1669. STOCKINGS, ke., “W. Hearth and W. H. Willis, 
London. 

1670. DousLE CuHain Gear, &e., A. 
Holden, Bath. 

1671. Junctions of Cycte Moror Cars, J. H. Kirk 
and J. W. Jeffs, ——— 

1672. SteEve Links, W. Wilson, Glasgow. 












Jones and A. L. 





1673. Name LABEL Ho pER for PLaNTs, W. Ferguson, | 


Glasgow. 


1674. ENLARGING LANTERNS, Levi, Jones, and Co., 
Ltd., London. 

1675. Auromatic Brake Accessory, J. H. Woodley 
and W. Davidson, Belvidere. 


Ratcuet Puutey, A. E. Holdom, London. 
FNEUMATIC TIRES, J. Lancaster, London. 
tt Dynamos, F, O'C. Prince, London. 
1679. EXPANDING Ral. Jomnt, Ws 
Thornley, and E. Silcocks, London. 
1680. Stoppers for Borr.ies, J. Mackinley, London. 
1681. Trace Fastener, E, Eaton.—(A. A. Grace, Nei 
Zealand, and T. 8. Grace, New South Wales.) 
1682. ApsUSTABLE CHarRs, J. J. Huygens, London. 





Sandford, W. 


1683. CLEANING the Oursipk of VEssELs, C. P. Smith, | 


London. 

1684. Skewinc MacuiIne NEEDLES, A. W. Pocock, | 
London, 

1685. Heatinc Water, W. H. Bushell and The Tubular 


Bath Boiler Company, Ltd., London. 

1686. SeconDARY Batrertigs, W. A. Crowdus, London. 

1687. ELECTRIC SIGNALLING ApPpaARATvs, 8. P. Thomp- 
son, London. 

1688. Nosk-Bacs for AN?rmaLs, A. W. McL. Keen, 
London. 


A. Berend.— 


A. Crowdus, London, | 


ARRANGEMENT for Stoppina Locomo- | 


Gas, R. Quatannens- | 





| 
1689. DeTacHABLE Fitm CaRRIER, G. 


Haydon and Urry, Ltd., London. 
1690. TAKING ZorTRoPIC PicturEs, G. 
| Haydon and Urry, Ltd., London. 
1691. ELecrric Switc HES, J. G. Dixon, London. 
1692. Venicves, J. H. Richard, London. 
1693. DrRawinc ME 
1694. Marcu Spiiunt-currinGc Macuines, E. M. 
wood, London. 
1695. PREVENTING CONDENSATION 
Winvows, J. Melling, London. 
1696. NEcKTIES, K. Horden, London. 


Haydon and 





a ELECTROLYTIC TREATMENT Of BLEACHING LIQUIDS, 


. Haas, London. 

| 1008. Hanis for Cycixs, I. Davis, London. 

1699, Gear Cases, A. F. Spooner. —(L. 
France.) 

1700. Vatves, T. Shepherd, an 

| 1701. PORTABLE BepstEaps, B. E. Layeillon, London. 

1702. Evecrric Barrerizs, M. Reynard, London. 

1703. ARTIFICIAL Ivory, C. H. Homan, London. 

1704. Tramway Rai Joints, H. F. Gullan, Liverpool. 

1705. Putverisinc Miitis, A. A. Fris, London. 

1706. CopE TELEGRAPHING, R. Pearson, London. 

1707. TRANSMISSION Of Motion, E. Schmolle, London. 

1768. Dryinc MarTerRia.s, F. D. Cummer, London. 

1709. INCANDESCENT Bopies for Burners, T. C. J. 
Thomas, London. 

1710. BieycLE Movement, C. 
Runge, Birmingham. 

1711. Brick - DRYING 
London. 

1712. Menus, J. Pregartbauer, London. 

1713. Brick-pryinc Apparatus, W. 
London. 

1714. VentTitators for Lamps, W. Horner, London. 

1715. Locxina Evecrric Lamps, W Douglas, 
London. 

1716. ACETYLENE Lamps, C. 
and B. Delgutte, London. 

1717. INTERNAL ComBusTION Enoines, A. F. Evans, 
London. 

1718. Screw Prope.iers, E. C. B. Hughes, London. 

1719. Inpicatinc the Time of HichH Water, G. M. 
Hamlyn, London. 
20. ProJEcTILes for ORDNANCE, 
A. T. Dawson, London. 


Créanche, 








F. Teicher and J. F. A. 


Apparatus, W. W. Wardle, 


Tattersall, 


V. Soolen, J. Sternberg, 








1721. Permanent Way for Rartways, R. Gateau, 
London. 

1722. Nosepacs, L. C. Best, London. 

1723. DistnFEcTANT, E. Fournier, London. 

724. Mernop of Dusinrectinc, E. Fournier, 
London. 

1725. Apparatus for Duisinrection, F. Fournier, 
London. 

1726. DiapHracM Pump, J. Karlsson, London. 


727. Promorine Evaporation. H. Higgins, London. 
1728. Srop Vatyes, W. Craig and H. B. Roelker, 
New York. 
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1729. Currine Tenons, R. J. Lines, Northampton. 

1730. Nosewnac, F. Wallis, Brentford, Middlesex. 

1731. Pocket Cut.iery, J. R. Hunt, Sheffield. 

1732. BREECH - LOADING Fireg-arMs, E.- Harrison, 

| London. 

| 1733. Compinc the MANEs of Horses, A. W. 

| Brentwood, Essex. 

1734. METALLIC TUBING, 
Birmingham. 

1735. SroraGe Batreries, A. G. Adamson, T. W. 
Allan, and Allan and Adamson, Ltd., Glasgow. 





Read, 


R. Wootton and G. B. Martin, 


1736. Trres of Cycues, J. >. Flavell, Rugby. 
1737. Frx1nc Pepa Pins, E. A. Field, Halifax. 
1738. ATTACHING LAMP ae F. Bateman, 


Birmingham. 
1739. WARMING the INTERIORS of CARRIAGES, T. Ashton, 
D. Bamforth, and W. Sykes, Huddersfield. 
1740. Bicyc.es, 8. Sinopysky, Southampton. 
1741. Mup Guarps Strays, J. R. Moore, Newcastle-on- 
Tyne. 
1742. Motors, 
1743. Howpers for 
Glasgow. 
1744. Sares, R. 
Glasgow. 
1745. Steet Bauts for Cycies, 8. 
Roper, Handsworth, Staffs. 
1746. Mops, J. Cooper, Birmingham. 
1747. SHEET ADJusTERS, W. H. Clegg and The Patent 
Sheet Adjuster Company, Ltd., Burnley. 
748. CIGARETTE MOUTHPIECES, J. A. 


‘*. McCallum, Glasgow. 


Lavatory, G. W. Paterson, 





Campbell and J. Montgomerie, 


Hutchinson and J. 


Dewhurst, 





Glasgow. 
1754. Moror Cars, W. H. Graham.—(H. Maxim, United 
tates.) 
755. Rarpway CaRRIAGE Door Locks, C. 
fanchester. 
1756. FLowER Howpers, G. 
Birmingham. 
1757. Furnaces, G. Watson 
_nace Syndicate, Ltd., Leeds. 
58. FIREPROOF Roors and FLoors, H. K. Bromhead, 
“Glasgow. 
9. COIN-FREED AUTOMATIC 
‘Uhlmann and E. Keutgen.—(C. 


Germany. 








Salford. 

1749. Dampine Paper, J. Hargreaves and M. Duxbury, 
London. 

1750. Macnine for PLaninc Mirre, R. Simpson, 
Manchester. 

| 1751. EnGing Packinas, C. H. Berry, Manchester. 

| 1752. Corp GuvuaARD ‘for Rotrers, W. K. Clark, 

Glasgow. 

ee Lavatory Basin and Batu, J. Gourlay, 

} 





Thompson, 








Nathan and R. Hayes, 


and The Horsfall Fur- 





Detivery, C. F. F. P. 
Giinther and (o., 


c 





| 1760. Gas GeneRATORs for Lamps, A. J. Boult.—(M. C. 
| Araot, —. 
1761. Oxipisine of Orrs, S. G. Rosenblum and The 


Commercial Ozone Syndicate, Ltd., London. 

1762. Dupiicatinc TYPEWRITTEN Matrer, W. M. 
Williams, London. 
1763. INstaNTANEOUS WaTER HeEaTER, J. Winterflood, 














London. 

1764. Device for Lockinc CycLe WHEELS, B. R. Puri, 
London. 

1765. RaIsInc or LOWERING WInpDow Sasues, B. R. Puri, 

London. 

| 1766. Exastic Tires for Cycites, W. C. Hughes, 

| London. 

1767. Propuction of CoppER ACETYLENE, T. Macalpine, 
B. J. Atterbury, and The Alcohol Syndicate, Ltd., 
London. 

| 1768. Buast- pipes, E. Field and F, S. Morris, 
London. 

1769. Frreproor Bvtitpinc Stones, P. Kleber, 
| London. 

| 1770. Nuts for Cycues, A. C. Wright and J. D. Rowland, 
London. 

1771. Sicnat Biocks, F. E. Wattis, as vagy 
1772. MecuanicaL Toy, B. <A. L. Batchelor, 
London. 
| 1773. Nosgpaas, 8. R. Stewart, London. 
1774. Stov J. H. Webb, London. 
| 5. Bieyete Lamps, J. Flynn and H. Fleming, 
| Liverpool. 
1776. Woven Wire Matrressss, A. H. Gale, Birming- 
ham. 
1777. Bepstgaps, A. H. Gale, Birmingham. 
| 1778. Fur, C. bavis, H. Arrowsmith, and 8. W. Dod, 


London. 
1779. Fire ALARM, F. W. Bill, Birmingham. 
| 1780. BrinpInc Paper in Briocks, O. Fischer, Liver- 
| 


pool. 

| 1781. AERATED Waters, H. J. Woodwell, Birming- 
ham. 

1782. Hratina Liquips, J. M. L. Rouqnand, 


001, 

1783. Mepictnat Wash or Lotion, R. O. Holmes, 
London. 

1784. Lockina Cycies, W. Innes, London. 

1785. Linotype Macuines, T. P. Ritzema, Birming- 


ham. . 
| 1786. Boat for Savina Lire at Ska, A. Bitton, London. 


Haydon and 


ALLIC Tues, F. A. Ellis, London. 
Lock- 


of MoIstuRE on | 


H. 8. Maxim and | 


Liver- | 


| 1787. Toots for BonpING U. Askham and R 


Herd, Sheffield. 


Rats, P. 








| 1788. PREVENTION of Inrection, F. E. Winslow 

| London. 

| 1789. Preventinc Tires Stippinc, C. E. Challis 
London. 

1790. Cycte Sranps, F. E. Best and G, C. Allen, 
London. 

1791. Staps for Fireproorine CeiLinas, J. Ellis, 
London. 
792. Swimminc Device, F. J. Padbury and A. A. 


arrett, London. 

1793. Gun Mecuanism, A. Reichwald.—(F. Krupp, @ 
many.) 

1794. Dermoorapn, S. Macdonald, London. 


1795. LocKING Pornts, W. Holland.-+{S. P. Wood, 
Victoria.) 
1796. Spray Pump, 8. Pudney, Ipswich. 


1797. Bicycte Construction, E. and J. Albagnac, 


London. 
1798. Steam Traps, E. Lecocg, London, 


1799. Rarpway Luccace Carrigr, J. Harrington, 

| London. 

1800. CIGARETTE MakinG, A. J. Boult.—(A. Stern, Ger- 

| many.) 

| 1801. Teanswnasion Bett Manvuracture, M. Koch, 

| Londen. 

1802. Power Hammer ApsustinG Device, P. Holmberg, 
London. 

1803. Ececrric Arc Lamps, L. B. and J. A. Codd, 
London. 

1804. Pneumatic Tires for Bicycies, E. L. Adkins, 
London. 

1805. FASTENING Dress Preservers, C. L Adams, 
London. 

1806. KNirE SHARPENER, R. H. and J. F. Shaw, 
Manchester. 

1807. Oi, Encrye, A. E. Muirhead, Glasgow. 

1808. Bepsrraps, J. Paton, Glasgow. 

1809. Automatic TimE Switcn, E. A. Claremont, 
Manchester. 

1810. Compounp Wire Manuracture, E. Martin, 
London. 

1811. AppLiaNces for Cycie Betts, J. Tambour, 
London. 

1812. Encines, W. H. Wilson and R. B. Mitchell, 
London. 

1813. Winpow Sasues, J. Craig, Langbank, Renfrew- 
shire. 

1814. Propuusion of Bicycies, J. L. Watson, London. 

1815. DrivinG WHEELS for BicycLes, W. H. Chapman, 
London. 

1816. Makinc Fastrentncs for Corsets, W. Mead, 
London. 

1817. Meat Juice Press, C. Klein, London. 

1818. ATTACHING HANDLEs to SPINDLES, H. M. Williams, 
London. 

181%. CaLtctum CarBipg, J. W. Kelly and H. Roantree, 
London. 

1820. CommunicatiInc Apparatus, E. H. Dickinson, 


London. 

1821. Hooks for Hancine Pictures, H. G. 
London. 
1822. TourRIst 
London. 


Butler, 


Maps for Cycuists, R. D. Hughes, 





1823. Grass Mower, F. W. Clark, London. 

ie Pneumatic Tires for Cycies, E. A. Everett, 

| London. 

| 1825. Scientiric Optica Toy, G. H. MacSwinney, 
London. 

1826. Rugostats, H. B. Cutter, London. 

1827. CycLE Prepats, L. H. Hall and R. H. Ramsey, 
London. 

1828. TRANSMISSION of Drawinas, J. Walter, London. 





1829. Games, J. P. Britten, Dudley. 
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1830. MecHanicaL Stoxers, F. W. S. Stokes, London. 
1831. GRoovED RalIxs for Stipinc Doors, J. Bousfiel¢, 
York. 


1832. CycLe Brakes, D. Fletcher and J. Wilson, Glas- 
gow. 
1833. Brakes for ELectric Arc Lamps, J. Edmonson, 


Halifax. 

1834. Strrrups, J. Carter, Crewe. 

1835. PICTURE-PROJECTING SYSTEM, 
mingham. 

1836. Tra CONTAINER and 
Elland, Yorks. 


J. Anderton, Bir- 


Srraiver, O. Eastwood, 


1837. Twistinc Yarns, R. J. Midgley and R. Scott, 
Halifax. 

1838. Stomach Gvarps for ATHLETES, J. Nicholl, 
Halifax. 

 seapamenaaas Yarn, G. W. Oldham, Hudders- 
field. 

1840, CycLe Framer Joint, J. W. Muse and A. W. Rose, 


Newcastle-on-Tyne. 
1841. Rivet for FIx1ine 
Glasgow. 


Toot Hanpigs, J. MacDonald, 


1842. Coup.ines, H. von Einsiedel, Dresden, Saxony. 

1843. SuGaAR Tones, M. Hall and J. Leonard, Great 
Crosby, Lanes. 

1844. Means for REFRIGERATING, W. Rushworth, 
Manchester. 

| 1845. Apparatus for ApvERTISING, A. W. Pocock, 
London. 


1846. CycLEe Stanps, P. Charles, Swansea. 

1847. Sarety Pry, J. E. and F. Wain, Birmingham. 

1848. Doors, J. Buik, J. Whyte, and W. B. Mair, 
Dundee. 

1849. Ho_pers for Canpies, J. P. Heaton, Birming- 
ham 

1850. ‘ARMY 
Yorks. 

1851. TrRamcaR Cover, A. T. 
London. 

1852. BALLAsTING Suips, A. E. Muir, Monkwearmouth, 
Sunderland. 

1853. Box, P. L. Brown, Glasgow. 


Transport Cart, F. H. Addis, Selby, 


Boon and H. T. Baker, 


1854. Surr Stanp, R.S. Rowlinson and W. J. Carter, 
Liverpool. 

1855, CABLE Grip, A. Gray, Helensburgh, Co. Dum- 
barton. 

1856. Hiner for Liqguip-Ho_pinc Boxes, 8S. H. Bath, 
London. 

1857. Hat Box, J. Tucker, London. 

1858. BALL Beartines, A. R. Wickens and A. T. Coles, 


London. 
1859. MANDRILLS, C. F. Grapes and T. Teat, London. 
1860. Device for Hotpine Canpies, J. E. Southcott, 

London. 

1861. Spinninc Frames, J. Calvert 

Bullough, Ltd., London. 
1862. SLtuBBING and Rovine 


and Howard and 


Frames, L. Hargreaves, 


J. Bancroft, and Howard and Bullough, Ltd., 
London. 

1863. PackinG Process, R. Klingles, London. 

1864. Supports for Bicycies, G. W. Taylor, Notting- 
ham. 

1865. MetHop of Drivine Cycies, F. W. Jones, 
London. 

1866, TAP-HOLE CLOSER, T. Goodwille, Kingston-on- 


Thames. 
1867. Tickets, E. T. Steele, London. 
1868. Or, Burners, T. Clarkson and The Clarkson and 
Capel Steam Car Syndicate, Ltd., London. 
= INsuLATOoRs, E. Renault, London. 
870. CycLe Guiprs, E. Austin, London. 
18; 1. WASTE - PREV Nosrrac, W. 
| London. 















NTING Douglas, 


| 1872. Curve Tracer, W. O. Smith.—(&. Rosa, United 
| States.) 
| 1873. Morivk Powrr-PRopUCING Enoinr, A. Wetter, 
| London. 


1874. RecEIvING Parcets from Trans, 

jun., London. 

| 1875. BRIcK-BURNING KILNs, E. Edwards.—(L. C. Janitz, 

| Germany.) 

1876. Harr Curiine, J. Novotuy 
London. 

| 1877. HaNDLE-BaRS for BicycLEs, 


W. Britain, 


and J. 





Dworak, 


E. Swain, Canter- 





bury. 
1878. ADVERTISING, B. Acres, London. 
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1879. Lamps, J. Roots, London. 

1ss0. ELrecrric PenpuLum  INpbIcaToRs, 
London. 

1881. STRENGTHENING Tennis Bats, H. F. E. Nusser, 
London. 

1882. ARTIFICIALLY-ILLUMINATING OBJEcTS, G. Bouillaud, 
London. 

1883. ELevators, Otis Elevator Co., Ltd.—({0tis Bros. 
and Co,, United States.) 


F. Jones, 


| 


1ss4. Cycie Mrcuanism, H. W. Cartwright, F. a1 


Chettleburgh, and R. Hunt, London. 

1885. Gear for VELOcIPRDEs, J. 
London. 

1886. Bune@HoLe Firrincs for Casks, W. 
London. 

1887. Copr or CypHER Printino, J. Ballot, London. 

1888. Securinc Bossks on SHarts, &e., J. Ballot, 
London. 

1889. WaTreR Movement, F. J. Wattsand J. W. Poston, 
Ilford, Essex. 

1890. MetaLtic Linina, A. Brown and R. Forsyth, 
London. 

1891. Rattway Crossine, E. W. M. Hughes, London. 

1892. CLiutcues, J. T. Knowles.—(F. P. Canfield and C. 
W. Stetson, United States.) 

1893. AIR-COMPRESSING APPARATUS, P. G. de Schodt, 
London. 

1894. ACETYLENE Lamp, L. A. Fallot andS8. B. Delaunay, 
London. 

1895. Reverstnc Gear for Macninery, J. E. Mathew- 
son, London. 

1896. FaBrics, A. Webb, London. 

1897. Propuction of ALBUMOosES, H. E. Newton.—{The 
Farbenfabviken covmals Friedrich Bayer and Co., 
Germany.) 

1898. Rattways, J. H. Cooper, London, 

1899. Metatitic TrRE CONSTRUCTION, 
London. 

1900. Pyeumatic Boor-TREEs, T. Forde and J. P. Egan, 
London. 

1901. SkEwrne Macuines, J. Romeyerand A. Josseraud, 
London. 

1902. SuspenDERs, H. G. Maewilliam, London. 

1903. Tones, T. Jensen, London. 

1904. LaprEs’ Dress-popices, &c., L. Dyer, London. 

1905. WipER Mecuanism of Linotype Macutnes, W. 
H. Lock, P. C. Lawless, and R. Chambers, 
London. 

1906. WEIGHING MrcuanisM, R. W. James.—(H. Fair- 
banks and the EB. and T. Fairbanks and Co., United 
States.) 

1907. ‘‘ Fupegs,” D. L. Jones, London. 

1908. VELOCIPEDE, J. Samuels, London. 

1909. BALL-BEARING Lockine Devices, J. and H. Jelley, 
London. 

1910. SypHon FLusHine Devices, J. Jones, London. 

1911. Lock, W. Holland, W. and W. J. Griffiths, 
London. 

1912, TeLEpHonEs, J. D. F. Andrews, London. 

1913. UmpBretias, F. H. Mitchell and J. Miles, 
London. 

1914. Moutps, T. Varley, London. 

1915. Buttons, R. Barton, London. 

1916. CaLcuLaTiInc Macuine, W. P. Thompson.—( WV’. /. 
Baldicin, New South Wales.) 

1917. Tusgs, W. P. Thompson.—{J. Devasen, Bel givin.) 

1918. ‘a CARDBOARD FRamegs, 0. Fischer, Liver- 
pool. 

1919. FLUID-DELIVERY APPLIANCE, C. Bencker, Man- 
chester. 

1920. GENERATING ACETYLENE Gas, R. J. Moss, Bir- 
mingham. 

1921. TeLepHones, J. Exner and C. Kraft, London. 

1922. SwEETMEaTs, G. Haensel and The Swiss Confec- 
tionery Co., Liverpool. 

1923. Dynamo Macutnery, J. S. Lewis and F. J. Howitt, 
London. 

1924. er Pots or TERMINALS, J. Walker, Liver- 
pool. 


P. McCarthy, 


Pelzer, 


H. Pieper, 


25th January, 1898. 


1925. Pneumatic Ciocxs, D. Young.{A. L. Hahkl, 
United States.) 

1926. ADVERTISEMENTS, L. O. Johnson, London. 

1927. Too. for MaNipULATING TrREs, J. L. L’Heritier, 
London. 

1928, APPpARATUs for HoLpinG Tickets, W. Whitehead, 
Bury. 

1929, PressinG Faprics, E. Sykes, E. Heppenstall, and 
E. Sykes, Huddersfield. 

1930. CycLe Hus, J. R. Shaw and F. T. Cotton, Hands- 
worth, Staffs. 

1931. CycLe Banps, G. Goddard and K. Malmstrom, 
London. 

1932. Traps, A. T. Chorley, London. 

1933. VALVE Gear of Steam Enaines, M. Mitchell, 
Glasgow. 

1934. REPEATING A. W. 

Manchester. 

1935. Propccinc Vapour from Ors, J. Rushworth, 
Birmingham. 

1936, Encines, G. Cuccotti, London. 

1937. Pumps, J. Thom, Liverpool. 

= Pneumatic Tires, A. I. B. Maxfield, Birming- 

am. 

1939. Picks, T. Dawes, Birmingham. 

1940. Wrpaes, T. Dawes, Birmingham. 

3941. APPLIANCE for CLEANSING Roaps, G, Weaver, 
Bristol. 

1942. WATER-POWER PLant, W. P. Thompson.—{4@. 
Daxeking, Germany.) 

1943. Box for Containtna Powprer, W. M. Halbach, 
London. 

1944. Foot-rest, W. T. Watson, 

Penrith. 

1945. NoseBaG, E. Walker, London. 

1946. Tires, W. H. Bliss, London. 

1947. Tires, H. E. Kimberley, T. Prosser, and F. G. 
Jones, Worcester, 

1948. ManvuractTuRING Ceramic Ware, T. H. Stubbs, 
Hanley. 

1949, ANIMAL NosEpacs, W. Ashton and F. Oehrli, 
London. 

1950. Warpinac Macutines, J. H. Stott and J. Hum- 
phries, Manchester. 

1951. TgETH of CycLe Sprockets, R. M. Woodhead, 
Beeston, Notts. 

1952. SwaGine WIRE Spokes, J. Y. Johnson.(W. G. 
Allen, United States.) 

1953. Pneumatic Tires, J. Newhouse, Colne, Lancs. 

1954. BURGLAR ALARM Bo t, J. Waller, Bristol. 

1955. CanDLEsTIcks, E. J. Edwards, Wolverhampton. 

1956. FLANNELETTES, J. Sharp, Bradford. 

1957. CycLe Gear Cuatns, J. Stalker and T. M. Thomp- 
son, Penrith. 

1958. Crip for Papers, H. 8S. Basnett and R. Cook, 
Edinburgh. 

1959. BrazELEss Jornts, G. Pilkington, Coventry. 

1960. STRAINING the WaTER from GREENs, E. Whitton, 
Manchester. 

1961. Protection from Punctures of Tires, A. A. 
Bell and W. L. Brearf, Burley - in - Wharfedale, 
Yorks. 

1962. GuaRps for Suips' Tapes, W. Kay, Glasgow. 

1963. CycLe WHEELS, J. Adair, Bristol. 

1964. DeTacHABLE KEYED Line Carrier, E. Beckton, 
London. 

1965. VELOCIPEDE Stanps, J. Walsh, Blackburn. 

1966. WinDow Sasues, J. Gammie, Glasgow. 

1967. New Brake for VELocIPEDEs, W. Haworth, 
London. 

1968. MounTING-sTep for VeLocipEpEs, F. R. Bodley, 
London. i 
— ScrEw-cutTtina Toots, A. H. Smith, Birming- 

am. 

1970.  Exrcrric 
London. 

1971. BicycLe ATTacHMENTs and Betts, L. Gordon, 
London. 

1972. Cuatrs, J. A. Crandall, F. E. Caldwell, an 
C. E. Hull, London. ; — 

1973. Motor Cycxg, M. Shearer, London. 

‘974. IMPRovED CycLte Brake, F. 
London. 


FIRE-ARMS, Schwarzlose, 


Patterdale, near 


Switce Maker, J. G. Dixon, 


W. Sparks, 





Fr. 4, 1899 





1975, SeTTina SEEps, M. L. Rouse and W. Pilkington, 
Hove, Sussex. 
1976. Smoke Cures, J. H. Wilson and C. Nichols, 
London. 
1977. Fur Warst Bett, H. Auerbach and A. Simons, 
London. 
1978. New Game, H. J. Edmonds and H. Stannard, 
London. 
1979. Kry-BoarRD for TypEwriterRs, A. J. 
(B. B. Kirby, United States.) 
1980. Kry-Bnoarp for Typewriters, A. J 
(B. B. Kirby, United States.) 
1981, Power TRANSMITTERS, H. A. Schry, G. 
and G. Wild, London. 
1982. Meta Doors, G. Waller, London. 
1983. MANUFACTURE of CaLctum Carbine, G. 
(J. E. Hewes, United States.) 
1984. Manuracture of Catcium Carpipr, G. 
(J. B. Hewes, United Stater.) 
1985. Manuracture of CaLtcium Carpipe, G. Bower.— 
(J. BE. Hewes, United States.) 
1986. PoRTABLE STaNDs for Bicyc_es, H. H. Perkes, 
London. 
1987. Pump Howper for Bicycies, R. B. Jentzsch, 
London 
1988. Cycrometers, A. A. H. W. Leuchter, London. 
1989. OpTarNinG the Sauts of Nicotine, J. U. Lloyd, 
London. 
1990. Latues, T. Humpage | ae & 
Bristol. 
1991. Stkam Borvers, H. Schofield and O. P. Macfar- 
lane, London. 
1992. Stamp Fixine J J. Karges, 
London. 
1998. BotrLE LABELLING Macuines, W. E. Pettee, 
London. 
1994. Sarety Fus 
1995, BeD-PLATRs 
London. 
1996. Wirnertna Tea Leaves, N. W. 
London. 
1997. Hotpina Curtains, A. G. Herbert, Birming- 
ham, 
1998, GirtH LEATHER, R. P. Jessel, London. 
1999. Treatina Yeast, G. H. U. Harrow and R. 
Hutton, London. 
MEASURING A. F. 
G. 


Boult.— 
Boult.— 


Krueger, 


Bower.— 


Bower.— 


and Jaques, 


MACHINES, 


s, L. A. Ferguson, London. 
F. E. Maxfield and E. W. Lovejoy, 


H. Sharpe, 


APPARATUS, Spooner.—{L. 
Delitre, France.) 

2001. TRimMING PERCUSSION Caps, 
London. 

2002. SuspeNDERS for Hanaino Pictures, G. Y. Iliffe, 
London. 

2003. Ceramic STONE Manuracture, L. A. Garchey, 
London. 

2004. PREPAYMENT MECHANISM for Gas Meters, A. G. 
Sutherland, J. F. and G. E. Wright, London. 

2005. MakiInNG Exastic PacKiInG MaTERIAL, G. Leske, 
London. 

2006. Sanitary NoskepaG for Horsgs, 8. Johnson, 
London. 

2007. TRANSMITTING S1GNAts, E. Wilson and C. J. Evans, 
London. 

2008. ENGINEs, Tuckett, 
London. 

2009. InpicaTor, C. E. Sibley and R. Bryan-Haymes, 
London. 

2010. WHEE Ls, J. A. Kennedy-McGregor and A. Gates, 
London. 

2011. OpERATING Sarety Gates, J. BotterillandJ. Wells, 
London. 

2012. Propvucinc Exp.ostve Mixture, E. Capitaine, 
London. 

2013. Or Excines, E. Capitaine, London. 

2014. INTERNAL Combustion Enarves, J. W. 
London. 

2015. INCANDESCENT Gas Manties, 8S. H. 
London. 

2016. Srram Enarne Vatves, E. L. Sauer and A. Cole- 
man, London. 

2017. Lamp Burners, H. Hempel, London. 

2018. BuiLpinc Composition, J. G. Lorrain.—(M. 
Marti, Hoag Kong.) 

2019. Gear WHEELS, C. Jackson, London. 

2020. Cycte Brakes, E. D. Anderson, London. 

2021. Loa-RECORDING INSTRUMENT, P. Jensen.—(P. 
Srea, Sireden.) 

2022. Rontcen Tusss, M. Levy, London. 

2023. Macnesium Licut for PHotocrapuy, G. Levy- 
Lajeunesse, London. 

2024. Primary Batrertes, C. Koenig, London. 

2025. RecuLaTine the CuRRENT for ELECTRO-PLATING, 
W. P. Thompson.(The Zucher and Levett and Loeb 
Company, United States.) 

2026. VENTILATING TUNNELS, M. Saccardo, London. 

2027. Syrup Pircuers, E. G. Lantz, Liverpool. 

2028. CLEANING and Dressinc Fruit, J. G. Glbson, 
Liverpool. 

2029. Topacco Pipgs, A. W. Don, Liverpool. 

2030. Primary Batrerigs, E. Giglio, Liverpool. 

2031. Beer, H. Georgin, Liverpool. 

2032. Wrencues, J. Pusey, Liverpool. 

2033. PARALLEL Puiers, J. Pusey, Liverpool. 

2034. Currine Teeta for GkaR WHEELS, 8. Sttickgold, 
Liverpool, 


Bebbington, 


B. R. Adkins and F. 8. 


Hall, 


Crocker, 


26th January, 1898. 


2035. Se.r-actino BRAKE for Mati-carts, W. T. 
Rounsivell, London. 

2036. CycLe WHEELS, F. W. and F. E. McGrah, 
Sheffield. 

2037. TRIP-RECORDING CycCLOMETERS, J. 
London. 

2038. Casina for CycLometers, J. Dale, jun., London. 

2039. ReLtay Switcn, T. B. Browne and J. M. James, 
London. 

2040. FirkE-caLL TeLecrapH, W. Blenheim, Egham, 
Surrey. 

2041. Pavements, J. Boss, London. 

2042. Pneumatic Tires, R. Kyle, Glasgow. 

2043. Streamine Faprics, E. Sykes, E. Heppenstall, 
and E. Sykes, Huddersfield. 

2044. ADVERTISING, W. Claypoole, Derby. 

2045. Drivinc Gear for Crcies, R. Crawford and R. 
Knox, Dublin. 

2046. Barus, J. Simpson, Glasgow. 

2047. Screwine Tuses, J. W. Muse and A. W. Rose, 
Newcastle-upon-Tyne. 

2048. CycLE Brak, J. W. Muse and A. W. Rose, 
Newcastle-upon-Tyne. 

2049. TREATING AURIFEROUS Ores, E. J. Ball, Ply- 
mouth. 

2050. Surps’ Sipe Licut Lamps, R. Jones, Liverpool. 
51. Preumatic Tires, F. Rose, Liverpool. 

2052. Reruse Furnaces, T. W. Baker, London. 

2053, Connick PoLe Brackets, C. E. Taylor, Birming- 


Dale, jun., 


ham. 

2054. A New SocraB_e Game, R. Bautz and W. Kohler, 
Bradford. 

Painters’ UTENSIL, R. Bautz and W. Kohler, 

Bradford. 

2056. BotrLe Packino Cases, F. A. Makin, Ashton- 
under-Lyne. 

2057. SecurinG Tire Covers, J. Cockburn and A. E. 
Lillie, Glasgow. 

2058. CooLinc AERATED BEVERAGES, T. Reade, Wolver- 
hampton. 

2059. PorTABLE Tent, A. Shand, London. 

2060. BorrLe Stoppers, T. H. Hive, Liverpool. 

2061. Erevatinec Gratin, J. Hannan, Glasgow. 

2062. Printinc PLans, G. E. Bergman, Glasgow. 

2063. Switcnes for ELecrric Licut, A. E. Tanner, 
Manchester. 

2004. Tires for the WHEELS of VeHIciEs, F, A. Pyke, 
Keighley. 

2065. Brakes for Ve.Locipeprs, G. H. Hughes, 
Coventry. 

2066. ATracHING Grar Cases to Cycies, C. Gould, 
Birmingham. 

2067. Boat Prope.iers, C. Subaty. Manchester. 

2068. ApJguSTABLE Tap Wrencu, C. W. G. Holmes, 
London. 

2069. Knire CLEANER, R. J. McRae Ross, London. 

Brakes for Cycies, J. Anderson, Newcastle-on- 

'yne. 
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2071. DisrrisuTinG Sat, &c., OVER Foop, 8. Gorer, 
London. 

2072. Warer Gauces, H. Hohaus, Brussels. 

2073. Wravina Suurties, J. Peyrache and M. Masson, 
Brussels. 

2074. Hooks, F. W. R. Gierth, Manchester. 

2075. Ser Screws, G. Booth, Morley, near Leeds, 

2076. CoLourtna Martrers, A. Ashworth and J, 
Biirger, Bury. 

2077. Burrer Warmer, J. A. Bragg, Irthlingborough, 
Northamptonshire, 


| 2078. AckETYLENE Gas, R. Holliday and R. Holliday 


and Sons, London. 

2079. Gor CLuss, C. S. Butchart, Glasgow. 

2080. Cong Cuimney Por, A. W. Trenchard, Cardiff. 

2081. SELF-FASTENING TRUCK CouPLina, J. Eastwood, 
jun., London, 

2082. Supports for VELociPEDE SappLEs, W. Thomson, 
Coventry. 

2083. REARING CuicKens, E. G. Anderson, London. 

2084. Pen Recepracue, W. F. Page, London. 

2085. Dravcut-proor Winpows, H. M. Hufeland, 
London. 

2086. Gas Motors, C. Ricci, London. 

2087. Door Fastentnas, T. Rees, Sheffield. 

2088. Macuine Toots, J. H. and W. D. Player, Bir- 
mingham. 

2089. Automatic Door Suoertine, O. 
Birmingham. 

2090. Woven Exastic Tusina, A. C. Watson, London. 

2091. Pygumatic Tires, G. Evans, London. 

2092. Currinc Meratiic Puares, J. Lewis and J. 
Hillman, London. 

2093. TumBLers, A. J. Boult.—(J. B. Fondu, Belgium.) 

2094. Lamps, F. Windham, London. 

2095. TuBULAR BorLers, E. and F. Smith, London, 

2096. BorrLes that Cannot be REFILLED, J. G. Surman, 
Healing, Lines. 

2097. CLosuRE Bonp Brickwork, J, Carter, London. 

2098. Cranks, D. W. Giles, London, 

2099. ALARM, J. Evans, London. 

2100. Prpais of VeLocipEprs, F. 
London. 

2101. Frames of VeLocipEDEs, F. 8. 
London. 

2102. Grar Casrs, R. H. 
London, 

2108. Fixinc Paper upon Drums, 
London. 
2104. Linine for Puppiina Furnaces, H. J. Warrington, 
London. 
2105. Rotary 
London. 
2106. ELecrric Lamps, J. O. Girdlestone and C. F. G. 
Thorkelin, London. 

2107. Vert Hotprrs, J. A. Soutar, London. 

2108. Gamer, G. H. Rayner.—(/. Spears, Canada.) 

2109. CLRANING and Dryina Raitway Ralts, J. Meek, 
London. 

2110. Construction of Curr Links, E. E. Hopewell, 
London. 

2111. Carriers for Matcu Boxes, J. H. Price, London. 

2112. Rartway CarRRiace Coupiineos, E. W. Wheatley, 
London. 

2113. VeLocipepE Sappies, J. O'Rell.—{/. H. Lewis, 
United States.) 

2114. Exrractine Gurta-PERCHA, M. J. L. F. Maurice, 
London. 

2115. Macutne for SortinG Gratn, J. Mayer, London. 

2116. Buixps, W. Reed, London. 

2117. Titis, W. Reed, London. 

3118. MovLpED MarTeRIA.Ls, A. H. and E. V. Pehrson, 
London. 

2119. REGISTERING H. 
London. 

2120. WHeEELs, J. H. Bowen, London. 

2121. HoLtpinc ArticLes, T. Parker and T. K. Bellis, 
London. 

2122. Nosesaas B. A. Garrod, London. 

2123. Saws for Curtine Staves for Casks, G. Auclair, 
London. 

2124. Devices A. 
London. 

2125. Sweetmeats, J. G. Gibson, London. 

2126. INDIA-KUBBER Protectors for Boots, A. Woodier, 
Liverpool. 

2127. ENVELOPES and NEWSPAPER WRapPERS, A. C. 
Taylor, London. 

21 Drivine Cuarns, E. F. Morse, London. 

2129. SuRFacr CONDENSER, E. Jones and Kynock, Ltd., 
London. 

2130. BorLers, T. Coulthard, jun., J. H. Toulmin, and 
W. Norris, London. 

2131. INcanpescent Gas LicuTinea Apparatus, P. G. 
de Schodt, London. 

2132. Lirg-savinc Apparatus, L. Partl and A. Molnar, 
London. 

2133. DeLiverinc Marv Baas, S. R. English, London. 

2134. Fasrenina Device, A. K. Hill and G. C. Sleeth, 
London. 

2135. INDICATING Pp. 8. 
London, 


Frommann, 


S. Buckingham, 
Buckingham, 
Lea and G. I. 
F. W. Phillips, 


Francis, 


ENGINE and Motor, J. J. Rathbone, 


CasH PAYMENTS, Pottin, 


for ADVERTISING, Herschmann 


INSTRUMENTS, Dudley, 





SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette, 


588,879. Toor, J. M. Rauhogf, Chicago, Il.—Filed 
March 2nd, 18%. 

Claim.—{(1) Ina tool of the class described, the com- 
bination of a rod or shaft provided with a spiral 
bearing surface of long pitch, a handle portion pro- 
vided with a ball bearing interposed between it 
and the spiral grooves of the rod or shaft, such 
shaft being provided with depressions K nearest its 
lower end, into which the balls may drop and make a 
rigid engagement between the handle portion and the 
rod or shaft to rotate it in either direction as a rigid 
tool, substantially as described. (2) Ina tool of the 
class described, the combination of a red or shaft 
provided with spiral grooves of long pitch, a bit ¢ 
carried on the rod or shaft, a reciprocating handle 


(588879) 


portion arranged to rotate the rod or shaft, balls 
arranged in the grooves of the rod or shaft and 
inclosed in the handle portion, a chuck on the lower 
portion, of the rod or shaft and provided with an axial 
opening having grooves or depressions ¢ and an inclined 
slot extending through its side from the axial opening, 
a longitudinally-adjustable sleeve surrounding the rod 
or shaft and inserted in the axial opening of the chuck 
and provided with a screw or pin extending out 
through the inclined slot of the chuck, a handhold 
on the chuck, and a series of balls interposed between 
the chuck and the handhold to lessen the friction and 
hold the handhold against longitudinal movement, sub- 
tantially as described. 


588,676. Insector, L. Fricdinaan, Vienna, Austria- 
Hunagary.—Filed April 9th, 1897. 

Claim.—{1) In an injector for steam boilers, the 
combination with the water-supply branch or chamber 
and the overflow chamber, of a bye-path connecting the 
two, and a valve therein controlled by pressure varia- 
tions in said overflow chamber, for the purpose set 
forth. (2) In an injector for steam boilers, the com- 
bination with the overflow chamber, an outwardly- 
opening valve in the outlet thereof and the water- 
supply branch for the water chamber, of a bye-path 
connecting said overflow chamber with the water- 
supply chamber, a valve at the junction; of said bye- 





— 
path and branch adapted to close the inlet of gai 
bye-path without closing said branch and to ¢| : hn 
and an ontwardly opening valve at the outlet of te 

e 
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tan 
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bye-path adapted to open and close under pressyr 
variations in the overflow chamber, 
set forth. 


588,656. 
Inpicator, J. F. 
January 22nd, 1897, 

Claim.—The combination of a separable driving cute, 
one of whose members is arranged to rotate and move 
lengthwise, pivoted fans, means connecting said fay, 


for the PUrpose 


NON-CENTRIFUGAL GOVERNOR 


AND Sprep 
Raders, Flushing, NYP 


us 





with the lengthwise movable clement, whereby 
the position of the fans is determined by the position 
of the element, and means actuated by one mem- 
ber of the clutch for controlling the supply of motive 
fluid to the engine, substantially as specified. 


589,110. Driniinc Apparatus, T, L. A 
Philaded phia, Pa.—Filed April 6th, 1897. 
Claim.—Q1) A drilling apparatus, consisting of a 
yoke, a hollow screw threaded therethrough, a spindle 
fitted to revolve within said screw, a drill socket 
carried upon one end of the spindle, a wrench shank 
formed upon the opposite end of said spindle, a collar 
fitted upon the spindle and extending within the 
screw, and a thumb-screw passed through the head of 


natvona, 


the first-named screw for creating a friction upon the 
collar, as specified. (2) A drilling apparatus consisting 
of a yoke, a hollow screw threaded ¢herethrough, « 
spindle provided with a drill socket at one end, said 
spindle being fitted to revolve within the hollow 
screw, & thumb-nut run through the upper end of the 
screw, a collar on the spindle projecting within the 
hollow screw, and adapted to be engaged by said 
thumb-nut, and a ball bearing interposed between 
the drill socket and the hollow screw, substantially 
as described. 


589,227. Stream Borter, L. E. Solignac, Paii®, Frane 
—Filed January 11th, 1897. 

Claim.—A steam generator consisting of a lower set 
of steam generating, and an upper set of steam con- 
veying tubes connected together at one end and both 
sets connected to the same header or chamber at the 
other end, the connection of the generating tubes 
with the water space of the header being through con- 


stricted orifices, while the return steam tubes are 
fully open to the steam space of the header, a wate! 
and steam reservoir at a higher level, connected with 
the header by ascension and boar yo 4 

sages, and automatically - opera’ valyes col 
a the outlet of said descension pipes whereby 
the water may be maintained at a constant level it 
the header, substantially as described, 
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MODER N JAPAN.—INDUSTRIAL AND 
‘ SCIENTIFIC. 
THE PATENTING OF INVENTIONS,.-—(Concluded.) 
[From our Special Commissioner. | 
Tokyo, 19th November. 

TRADE MARKS. 
90. Subject to a few necessary modifications, the 
1] regulations for patents, as already set forth, are 
applicable to trade marks. 


No. XV. 


princips 

generally 

91. The essential parts of a trade mark must consist 
of figures, characters, or combinations thereof, which 
must be special and distinctive. 

92. The following 
marks : j ; ; : _ 
(a) Those which are identical with or similar to the 

Imperial crest. 

(b) Those of which the essential parts consist of 
the national flags of Japan or of foreign 
countries. 

(c) Those which are injuriou or offensive to morals. 


cannot be registered as trade 


(d) Those of which the essential parts consist of the | 


common names of goods, or of signs or figures 
merely indicating the quality, nature, utility, 
name, form, or original material of goods. 

Those in which only a geographical name, the 
name of a family or a person, the business 
appellation of any commercial establishment, 
or the name of a company in common use, is 
written or printed in the ordinary style. 

) Those which consist of signs such as are in 
current use among persons engaged in the 
same business or which are in habitual use in 
commerce, 


~ 


93. The term for the exclusive use of a trade mark 
shall be twenty years, dated from the day of the 
registration. 

Before the expiration of the term application for 
renewal may be made. 

94. The exclusive use of a trade mark is confined to a 
single class of goods, according to the official classifica- 
tion. 

This classification consists of 66 different classes, 
which need not here be enumerated. 

25. A trade mark shall be forfeited in the following 
cases .— | 

(a) When the owner has without adequate reason 
not used it for a period of six months from the 
date of registration. 

(}) When he has without adequate reason discon- 
tinued its use for a period of one year. 

(¢) When he relinquishes the business in which it is 
used. 

If he transfers, sells, or assigns the business, he 
can, of course, subject to the prescribed formalities, 
transfer the trade mark also. 

(/) When he attaches to his goods a false declara- | 
tion with regard to their quality, quantity, | 
place of origin, &e. 

(‘) When he uses a worn-out or defective 
mark. 

It will be noted that importation of the article to 
which a trade mark relates is not forbidden, and 
that its manufacture in Japan is not compulsory. 


trade 


26. The following fees, to be paid in registration stamps, 
affixed as directed, are payable :— 

(a2) On application for registration or renewal, for 
each trade mark, and for each class of goods, 

Yen 1:00. 
(}) On registration or renewal, for each trade mark, 
and for each class of goods, Yen 20°00. (and 
other fees for transfer, sale, amendment, c.). 


27. Application for the registration of a trade mark 
must be made out according to the following form, and 
(as in the case of a patent) must be accompanied by a 
specification, appointment of an agent resident in Japan, 
and a certificate of nationality of the applicant, together 
with Japanese translations of all the documents, to which 
the prescribed registration stamps must be affixed. 


APPLICATION FOR REGISTRATION OF TRADE MARK. 
_ I (or we) firmly believe that the trade mark set forth 
in the accompanying specification does not conflict in any 
way with the provisions of the Trade Marks Regulations. 
I (or we) therefore request that it may be registered. 
Applicant's ame and stabi ises<csciccsessnisetsevscrvenovsees 
Domicile and present place of residence...............++- 
Name of business. (Description of the business for 
which the trade mark is to be used.) 
WARM Gsccscisesscotagsssccas 


eee eee eee eer cere r errr errr errr er riers) 


DOG ncnloscsccucsace 


HOR eee O eee ee eee eee eee ee ee esse eeeseneeeeeseee 


Or (in cases where the application is made on behalf 
of a company or association) names and seals 
of company, or association, and of director, 
or of responsible officer. 

Place of establishment. (The same rule applies in 
cases where an application filed by a company 
or association is under the joint signatures of 
two or more persons.) 

Name of business......... 

Date..... 


To Wieeeeeeens (here state name and rank of nobility, 
tf any) Minister of State for Agriculture and 
Commerce. 


28. The specification must be made out under the 
following heads in the order in which they appear, and 
must be accompanied by two specimens of the trade 
mark, one of which shall be affixed to the top part of the | 
Specification, and shall be stamped at the point where | 
the edge of the specimen joins the paper with the appli- 











A 





| by the regulations for trade marks, the following designs | 


| Name... 





shall be partly on the specimen and partly on the paper 
on which the specification is written :— 

(a) The entire construction of the trade mark, in- 
cluding the form, position, style, and direc- 
tion, &c., of diagrams and words, and of any | 
additional ornamentation of the same, shall | 
be explained. 

(b) The essential parts of the trade mark, with refer- 
ence to the specimen attached, must be clearly 
pointed out, but it is only necessary to men- 
tion those parts which are specially con- 
spicuous. 

(c) The class and name of the goods to which the 
trade mark is to be affixed must be mentioned 
in accordance with the official classification. 

(d) The method and way of actually using the trade 
mark must be explained. 


29. The specimen of the trade mark above referred to 
should be one of those in actual use; but when it is 


| 





impossible to comply with this rule, a facsimile, or 
reduced facsimile, may be used. 
30. A printing block of the trade mark, made of wood 


or type metal, must be furnished, and upon acceptance 
and registration of the trade mark must be deposited at 


| 


| 
| 


the Patent Bureau, together with two copies of the | 


specification. The entire design must be cut on the face 
of one block, and must not be divided into parts for the 
purpose of colouring, &c. The printing face should not 
exceed 1°8 sun by 0°5 sun (2hin. by jin.); but when 
these dimensions cannot be adhered to, they may be 
extended to 7 sun by 5 sun (83in. by 6in.). 


31. Examination of an application for a trade mark 
will not take place until after thirty days from the date 
of such application. 

The object of this rule is to give time for the publica- 
tion and exhibition of the proposed trade 
mark, in order to afford opportunity for 
objection by any persons who may consider 
their interests injured thereby; but the 
arrangements for such pubkcation are not 
yet completed. 


DESIGNS. 


32. The principal regulations for patents and trade 
marks are generally applicable for designs, and the official 


| classification of goods is very similar. 


33. In addition to those designs which would be barred 


cannot be registered :— 
(a) Designs not applied to industrial goods. 
(b) Designs in which form, pattern, or colour do not 
constitute an essential part. 
(c) Designs which are merely marks on merchandise | 
or descriptive of goods. 


> 


34. The term for the exclusive use of a design may be 
either three, five, seven, or ten years, but when once 


| granted cannot be altered. 


35. The owner of a registered design must mark on 
the goods to which the design is applied, or on the 
wrappers, &ec., thereof, the words ‘‘ Registered Design,” | 
the date of certificate of registration, and the term of 
its exclusive use. 


36. The following fees, to be paid in registration 
stamps, affixed as directed, are payable :— 





(a) On application for registration of design; Yen. 
for each design and each class of 
goods way dee eyat cca) aay “onc! cae OO 
(6) For exclusive use for three years ... ... 3°00 
(c) For exclusive use for five years ... ... 5°00 
(d) For exclusive use for seven years ... ... 7°00 
(e) For exclusive use for ten years... ... ... 10°00 


37. Application for the registration of a design must 
be made out according to one or other of the following 
forms, and must be accompanied by the same set of 
documents as are prescribed for a trade mark :— 

(When application 
design.) 


is made for registration of a 


APPLICATION FOR REGISTRATION OF DEsIGN. 
Title of design.............. Secgadqusnsacese ea pica eacalea ta casate 


The above-mentioned design which is described in the 
accompanying specification and drawings (or photographs) 
has been invented by me (or us). I (or we) firmly believe 
that it does not in any way conflict with the provisions of 
the Regulations for Designs. I (or we) therefore request 
that it may be registered for ............ years. 


Inventor’s name and seal. (Where there are two or 
more applicants, each must sign and seal.) 

Domicile, and present residence. 

Status, and occupation. 

Date.... 

To (here state name and rank of nobility, if any) 
Minister of State for Agriculture and Com- 
merce. 


Pe ener ee eeneeeresseaeee 










eee Pee eee eee eee ere e rere rr rire rere rere 


(When application is made for registration of a design 
invented by another.) 


APPLICATION FOR REGISTRATION OF A DESIGN. 
MENGE OF UNNI a ca vcacecdsccuedacecnoudiacicaisenicatavauctvdoces 


The above-mentioned design which is described in the 
accompanying specification and drawings (or photographs) 
I (or we, or this company, or this association) have 
caused to be invented by (here state name and domicile 
of inventor). 


I (or we, &e.) firmly believe, &c. (as in the previous 


cant’s seal—see note to paragraph 12—so that the seal ! form). 











Applicant’s name and seal......... 
Domicile and present residence.......... 
Status and occupation......... 
(or names and seals of company or association and 
of director or other responsible officer or 
officers.) 
Place of (establishment).........s.ceeeeeees 
Dates. ..sccoesee : 
To (here state name and rank of nobility, if any) 
Minister of State for Agriculture and Com- 
merce. 


38. Specifications must be made out under the 
following heads in the order in which they appear, 
and must be accompanied by two copies of the draw- 
ings :— 

(a) Every design must have a name in accordance 
with its nature and the class of goods to which 
it is to be applied. 

(b) The class and name of the goods to which the 
design is to be applied must be stated, in 
accordance with the official classification. 

(c) A detailed explanation of the design must be 
given. If the design is one of form, the forms 
of the whole and of each part—if of pattern, 
the positions of the diagrams of the whole and 
of each part; if of colour, the names of the 
colours, and their distribution — must be 
described and explained, in each case with 
reference to the drawings. If the design has 
its origin in antiquity, or refers to historical 
events, a summary of the facts in question 
must be given, and the significance of words 
in the extent of claim must be detailed. 

(d) The extent of the claim to right of exclusive use 
must be clearly defined, but only those par- 
ticulars which are indispensable to the consti- 
tution of the design shall be set forth. 








39. Drawings and models are subject tothe same regu- 
lations as for patents and trade marks. If photographs 
are substituted for drawings, only unmounted photo- 
graphs may be used. 








APPLICATION FOR JAPANESE PATENT. 


ADDRESS AND APPOINTMENT OF AGENT. 


STATEMENT 
Sir, 
I, the undersigned........... 


OF 








Status 
Nationality Ldiceddendaadavdaten guaddaidtdts 
Addvexs rae 


Tokyo, 


Japan, as my Agent (with full power of substitution and revocation) 
to apply for and obtain Letters Patent in the Empire of Japan in 
my favour for my Invention entitled.................... 





seal or deliver all documents that he my said Agent may think 
necessary or desirable, and I further empower him my said Agent 


| to alter and amend such documents whether originally signed by 


and I 
authorise and request you to send all notices, requisitions, and 
communications in connection with my said Application to him at 
his address as above given. 


me or otherwise, in any manner which may be necessary ; 


In witness whereof I have 
hereunto affixed my signature 
Wc rcetecasucd NU ce picesviterecsaces 189... 


NG gis cdxiiensccacaccatnadasabes dovetedeais 





To the Minister of Agriculture and Commerce, 
[Th is document should be Fully executed in duplicate, one copy to he 
Jiled at the Patent Bureau, the other to be retained by the Agent.) 


CERTIFICATE OF NATIONALITY. 
On this............... day of ee in the year 189. 
before me, the undersigned, personally appeared ........ 


the foregoing instrument for the uses and purposes therein ex- 
pressed ; and I certify that the said .... ‘ 
..is a subject of 





Seal of 


Notary. 





Notary Public. 
Seen at this Consulate-General for the Legalisa- 
tion of the Signature of.......................0ccc0 





i. 


[ Consular 
\ Seal. 





189... 








[A duplicate copy of this document, which, as it is merely intended 
to be kept Sor reference, need not be stamped or sealed, should be 
forwarded to the Agent, together with the original, to be jiled at the 
Patent Bureau.] 
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SHIPBUILDING AND MARINE ENGINEERING 
ON THE THAMES IN THE VICTORIAN ERA.* 
No, XI. 

ALTHOUGH peace and prosperity cannot be said to have 
entirely prevailed throughout her Majesty's dominions at 
the end of the first and beginning of the second decade 
of the Victorian era, yet with the exception of the 
attempted rebellion in Ireland—an outcome of the 
famine by the failure of the potato crop—and the effect 
produced in England by the revolution which expelled 


the French King—Louis Phillipe—from his throne; the | 


mythological temple of Janus, for us at least, had been 
shut for nearly forty years, during which the arts of 
peace had been cultivated, and science had come to the 
help of the nation and established the dominion of mind 
over matter. 

That the potato-rot, which was at first looked upon as 
a curse, was a blessing in disguise, not to Ireland alone 
but also to Great Britain, was, we think, proved by the 
large emigration which subsequently took place from the 
Emerald Isle to the “land of the West;” and by the 
incentive which that exodus gave to the providing of 
ships for the means of transport. As _ still further 
increasing the prosperity of the shipping and shipbuilding 
industries of the country, the Navigation Laws then in 
force were in 1849 partially repealed, thus still further 
‘*making for peace’ by the advancement of free trade 
principles. 

To crown this success, the year 1851 saw, as it were, the 
symbolisation of these principles in the exhibition of the 
industry of all nations, gathered under the roof of the Crystal 
Palace in Hyde Park, a gathering which was viewed by 


fighting ships, from sailers to auxiliary steamships, as 

were included in the fine fleets despatched in the latter 
year for warlike operations in the Baltic and Black Seas. 
| On page 131 we givea reproduction of a fine painting 
| by Welby, a Danish artist—of the review of the Baltic 
| fleet at Spithead, the Queen being on board the Fairy 
| —previously described and illustrated in one of these 
| articles. 


| and the fleet under his command is firing the parting 
| salute to the Sovereign, whose yacht is about to return 
after seeing her ships into open water. 

The Baltic fleet, in chief command of Admiral Sir 
Charles Napier, comprised 44 vessels, mounting 2200 
guns, manned by 22,000 sailors and marines ; the horse- 
power of its propelling machinery being 16,000. It was | 
made up of two divisions, the first consisting wholly of 
steamers to the number of 17 vessels, with an aggregate | 
engine power of 7570 horses. Of these vessels nine were 
wooden line-of-battle ships. We give their names with 
their number of guns, men, and power of engines :— 
Men. 
1100 
990 


H.P. | 
800 

400 

600 } 
400 

400 

450 

450 

150 

450 


screw steam 


Guns. 
131 
120 
101 

91 
80 

60 

60 

60 

58 


. Name. 

Duke of Wellington ... 
Royal George... ... 
St. Jean D’Acre ... 
Princess Royal 

Cressy ... 

Edinburgh 

Blenheim 

Hogue 

Ajax... — 600 


the remaining eight vessels, five were 


40 


The moment chosen by the artist is when the | 
| flagship of Admiral Napier, the Duke of Wellington, has | 
| taken up her position as the leading ship of the squadron, | 


; St. Jean d’Acre 


Together with the following frigates, sloops, &e.:— 
Name. Guns, 
Miranda (screw) ; oe a 
Archer o 14 
Conflict be} 
Odin 16 
Bulldog 6 
Gorgon aA 6 
Driver 6 
Rosamond 6 
Prometheus ,, , 6 145 
Alban i 3 60 
Lightning ,, 3 60 
Frolic (sailer) 16 130 
On reaching open water, the order of sailing Wag 
formed in two divisions, Admiral Napier’s and Admiral 
Chad’s ships heading, the divisions consisting of the 
following vessels :— ” 


Men. 
175 
160 
180 
220 
160 
160 
160 
160 


H.P, 
250 
202 
100 
560 
500 
420 
280 
280 
200 
100 
100 


(paddle) A 


Name. 
Port division 

Kdinburgh 
Hogue 
Blenheim 
Ajax 
Tribune 
Amphion 


Guns. 


131 
101 
120 

91 


Name. 
Starboard division. 
Duke of Wellington 


Guns, 
D8 
60 
60 
5S 


Royal George 
Princess Royal... 
Imperieuse 51 2 
Arrogant ... 17 34 
With the leading ships in the order given, the [x opard 
Valorous, and Dragon, being on the weather beam, the 
fleet was brought to an anchor in the Downs on Sunday 
morning, March 12th, 1854. : 
In the first division of this fleet, it will be noted, there 
was not a single ship dependent upon sails alone for its 
propulsion, while twelve of them, including all the 
battleships, and three of the largest frigates, were equally 
available as steamers or sailers, or as both combined, 








¥ 





‘Tue Exoincer” 


all intelligent foreigners as the grandest design which had 
ever been conceived by any nation in the world, and 
calculated to produce most important results, both socially 
and commercially, to the inhabitants of every country 
who participated in it. 

In this display the shipbuilders and marine engineers 
in the Thames district took no subordinate part, as their 
exhibits were without exception, as to number, variety, 
and excellence, far in advance of those from any other 
port in the Kingdom. Of London firms of marine 
engineers exhibiting, Messrs. Maudslay, Sons, and Field, 
of Lambeth, and Messrs. Penn and Son, of Greenwich, 
were the principal. As we have, however, described and 
illustrated in these articles many of the types of engines 
of both these firms, most elegant models of which were 
shown in Hyde Park, there is no necessity to recapitulate | 
them here. In noting these we may mention that among 
the screw engines on view at this Exhibition from | 
provincial makers, were a pair of four-cylinder direct- | 
acting horizontals, by Messrs. Jas. Watt and Co., of | 
Soho, Birmingham; and a pair of engines by Messrs. | 
Stothert and Slaughter, of Bristol, in which the cylinders | 
were at an angle of 45 deg., directly opposite one | 
another, the two connecting-rods taking on to one crank | 
pin. 
In 1853 a war-cloud began to rise in the East, which | 
was destined for a while to throw a shade over the com. | 
mercial prosperity of England. In the spring of 1854, | 
war was declared by the Allied Powers against Russia ; 
English and French armies assembled at Varna, while an 
English fleet under Sir Charles Napier was despatched to | 
the Baltic. | 

Now, it was an ominous fact—as recorded in our last 
article—in view of this declaration of war, that the 
British Admiralty had but a short time previous to the | 
commencement of the second decade of the Victorian | 
era, awoke to the necessity of increasing considerably | 
the steam Navy of England by the application of auxiliary 
power to its existing fleet, and the construction of some | 
new. full-powered vessels. well was it for the | 
country, that by the skill and energy of its engineers | 
and shipbuilders it was enabled to complete between 1846 | 
and 1854 the conversion of so many of its wooden | 





: Continned from page 624, Vol. 84. 
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Fig. 63 


fa» 
TYPES OF GUNBOATS BUILT FOR CRIMEAN WAR 


frigates, and three paddle-wheel ships of a lower rate ; 
they being respectively the :— 

HP. 
360 
400 
360 
300 
650 
560 
100 
560 


Name. Guns. 
Imperieuse (screw)... ; . bl 
Euryalus EER 
Arrogant ” 

Amphion 
Dauntless 
Leopard 
Valorous 
Dragon 


(paddle) 














a Section of 
4 Shot Rack 


Cat head 


Of the screw ships, this division included the earliest and 
the latest examples in the service ; the difference between 
the Amphion and the Tribune, the one adapted for 
screw propulsion in 1846, and the other in 1853, served to 
show the progress made in the seven years. The most 
splendid and perfect specimen of the naval architecture 
of the time, in the division, and in every way worthy to 
be the flagship of the fleet, was the Duke of Wellington. 
The great warship lay silent and grim, with an air of 
reserved strength difficult to rouse into action, but terrible 
when awakened. 

On the occasion of the departure of the 
depicted in our engraving, the Queen did not, as was 
expected, go on board the Duke of Wellington or inspect 
any of the ships—which were at first all anchored in line 


fleet, as 


| —but as the Royal yacht neared the line all hands were 
| piped on deck to man the rigging. 
or life could be seen on board, save the Admiral, tele- 


No sign of animation 


scope in hand, pacing the quarter-deck. A moment after, 
and from every part of the ship came forth a mighty 
mass of human beings, and above a thousand men 
crowded the decks; in an instant more they were run- 
ning up the rigging of the mighty ship, and hung 
clustering together upon every rope and spar, like swarm- 


|ing bees. Five hundred men whom the rigging would 
not hold crowded the boats of the ship or formed a line 


| of blue jackets on the fore part; the marines drew up as 
| guard of honour” on the quarter and main decks ; the 


HALF CROSS SECTION OF GUNBOAT 


The second division of the fleet comprised :— 


(Screw Line-of- Battle Ships.) 

Men. 
850 
850 


HP. 
400 
400 } 
400 | 
400 } 


Guns. 
91 
91 
91 
80 


Name. | 
Cesar se H 
James Watt 
Re. 
Majestic 


(Sa tiling Lin e-of- Battle Sh ‘ps. ) 

Men. 

970 

970 

970 
70 guns ,., 


Name. Guns. Men. | 
St. Vincent 101 | 
PrinceRegent... 90 ... 820 
Monarch... ... 4 .... 70} 
730 men. { 


Guns. 
120 
120 
120 


Boscawen 


Name. 
Neptune ... 
St. George 
Waterloo... 


| ocean depths. 


ship’s band struck up the National Anthem; and, un- 
regulated and unconstrained by the “pipe,” the crew 
sent forth such a deafening cheer as would almost have 
sufficed to drown the noise of one of the ship’s broad- 
sides or to have awoke the sleepers who lie in briny 
From every floating hive and human 
swarm that formed part of this goodly fleet went forth 
the same thrilling and ungoverned burst of enthusiastic 
loyalty. Such a cheer as may be heard once, but never 
forgotten in a lifetime. 

The departure of this fleet, however, was in no sense 
intended for a show. The assembling of such an arma: 
ment, though doubtless a beautiful sight, was happily a 
new experience to the generation that witnessed it, and 
a pardonable pride in the resources and energies of the 
country that could, in the short space of a few months, 
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equip ane 
been the 
be holder. 
py a very 
evolution 0 


» squac i 
of the £9 impossible to feel otherwise than elated at 


° Wits 

sity Ole. Not only were the ships some of the 
: t and most powerful ever constructed, and the 
pal admiral in command a man in whom the 
i a the Government, and the naval profession had 
natic confidence, but the fleet as an cntity differed 
llothers that had been employed in previous wars, 
crsonnel, so far as the crews manning its 


But this pride and enthusiasm were tempered 
natural anxiety. When the Queen, by the 
f her yacht, got in advance of the leading ship 
lron, as if to show the way to glory and 


jmiplici 
from @ 
in that 10s / 
ships were 


sprit of the They had not been raised by tle 


people. 
degrading ‘ ° : 
nrolled themselves in the service of their country, and 
e ; a 

to blows with the enemy as if the 


were wer to come 
C . 
a personal quarrel to each of 


war with the Czar were 


as ei 


a ibe marine engineer, if not to the shipbuilder of 
the time, the departure of this mobile fleet must have 
brought vividly to mind the reflection that, when Welling- 
ton ane 3 
, steam Vé ssel was a rare sight even on the Thames, and 
that so late as 1838 many admirals and captains in the 
British Navy looked with suspicion and mistrust upon 
steam propulsion, and scouted the idea that a day would 
ever come When the ‘wooden walls’ of old Ingland 
yould be superseded by ships of a different build and 
construction, propelled by a power that would render 
them indep udent of the wind. These prejudices have, 
however, gone the way of many others, and are now 
as antiquated as if they had never been heard of for 
centuries. 

Now nearly ail of the ships—the Duke of Wellington 
ieing the exception—composing the first division, and 
three-fourths of the second division of this magnificent 


concerned, was animated by the patriotic | 


1 get ready for sea so fine a fleet must have | 
dominant sentiment in the mind of every | 





| 


| box, uptake, and funnel at the other. 
system. of impressment, but had voluntarily | 


1 the Allies restored the peace of the world in 1815, | 





THE ENGINEER 


The propelling machinery was of the same type in all 
the boats, and consisted of a pair of 60-horse power hori- 
zontal double-cylinder engines, on the trunk principle and 
high pressure. With the exclusion of the condenser, 
they were arranged in the same way as those shown in 
Figs. 49 and 50 in our last article. The cylinders were each 
2lin. diameter, and 12in. piston stroke, exhausting direct 
into the top of the boiler uptake. The engines drove a 
two-bladed common Smith serew 6ft. diameter, and were 


supplied with steam by four high-pressure circular boilers, | 


as shown in Figs. 65 to 67, laying side by side, having a 
single fire-box, with brass tubes, which were arranged as 
shown, so as to keep the boiler tops 2ft. below the water 
line. With this disposition of the tubes the boilers had 
of necessity their fire doors at one end, and the smoke- 
They were worked 
at a pressure of 90 lb. per square inch. 

The armament of the first completed boats was two 
8in. pivot guns. There was no standing rigging, but each 
vessel had three polemasts and lateen sails, which were 
removable in time of action, the masts being made to 
lower as shown in Fig. 62, thus giving each gun command 
of 270 deg. of the horizon. 

The remaining gunboats subsequently built, and whieh 
our sketches also illustrate, were made somewhat larger 
than those described, to give more stowage room, their 


dimensions being:—Length, 106ft.; beam, 21ft. 8in.; 
depth, 8ft. Tin.; and burden, 2323 tons. Their armament 


was reduced to one 68-pounder 95 ewt. pivot gun, and 
two 24-pounder howitzers. Their propelling machinery 


was the same as above described, which was remarkable | 


for its simplicity and compactness. 

The flotilla of above described 
England in 1855 
early in 1856—were fitting examples of the resources, 
energy, and mechanical genius of the country; and the 


aptness and promptitude of the naval authorities in pro- | 
viding a craft so well calculated to meet the emergency | 


then present well merited the commendation awarded. 


Fig. 65—-HALF SECTIONAL FLAN 





| 
BOILERS OF GUNBOATS, BY MESSRS PENN 


Baltic fleet, were fitted with their propelling machinery 
by the marine engineering firms then existent in the 
Thames district, a fact of which they may have well 
been proud. But they were yet to render still more vital 
assistance to the country in the crisis of the Crimean 
War; for no sooner had the gallant admiral in command 
of the Baltic fleet arrived at the scene of action than he 
found himself nearly powerless, owing to the want of a 
much less imposing but more useful class of vessels—in 
the circumstances—viz., gunboats. Of these he requisi- 
tioned the Government for 120 in number, fitted with 
engines of 60-horse power, to be ready for use by the 
following spring. 

_ The Admiralty being ata loss to provide so many craft 
m so short a time, applied to the Thames marine 
engineers and shipbuilders for assistance in the matter, 
and it was here that the great, capabilities of these firms 
Were conspicuously displayed. The firms of shipbuilders 
engaged in the work were Messrs. Green, of Poplar, Mare, | 
of Blackwall, and Pitcher, of Northfleet; the firms 
supplying the machinery being Messrs. Penn and Son, of 
Greenwich, and Messrs. Maudslay, Sons, and Field, of 
Lambeth. By utilising their works to their full power, 
the last-mentioned firms were able in an unprecedented 
short time to have ready for fitting the required 
machinery for above 120 gunboats ; 65 pairs of engines 
having been made by Messrs. Penn, and 59 pairs by 
Messrs, Maudslay. 

_In Figs, 62 to 64, we give a profile, deck plan, and sec- 
tion of one of these gunboats; and in Figs. 65 to 67 a 
plan elevation and section, of the type of boilers with 
which they were fitted. These vessels were not all of 
the same principal dimensions, some dozen or more of 
those first built being but 100ft. long, 21ft. 2in. beam, 
‘ft. 10in, depth of hold, and 215 tons burden, the water 
draught being 6ft. 6in. They were, as shown in the 
illustration, constructed entirely of wood, the floors, 
futtocks, and top timbers being built in close together, 
presenting at the water line a solid mass lin. thick. 
The deck was of 3in. oak plank, carried on thirty-eight 
beams, Yin, by 8in., supported at the mid-length by iron 
columns resting on the keelson. The keel was Sin. deep 
and garboard strakes 6in. thick, the floors being flat. 





‘which it was securely bolted. 








Fig. 66—SECTIONAL ELEVATION 


That ‘necessity is the mother of invention ’’ was, we 
think, remarkably proved in connection with the pro- 
pelling machinery fitted in the gunboats and other small 
craft requisitioned for service during the Crimean War. 
Up to the year 1853 the British Admiralty had seldom or 
ever sanctioned a higher pressure of steam than 25 Ib. to 
the square inch to be used in any boilers fitted on ship- 
board. As nearly all boilers then in use in the Navy 
were of box form, this restriction necessitated for large 
engine powers, their being of great size and excessively 
weighty, due to their requiring to be very heavily stayed 
to withstand even the pressure at which they were 
worked. At the breaking out of war and the call for 
shallow-draught, heavily-armed gunboats, &c., it was an 
absolute necessity—their sides being unprotected—that 
they should be provided with boilers and machinery that 
could be kept well below their water-lines. 

Although a foolish prejudice against the use of either 
high-pressure engines or boilers at sea had been entertained 
for some years by naval men and others, at the present 
juncture there was no alternative than the adoption of 
this class of machinery on board the kind of craft of 
which the country at the moment was so much in need. 
With the restriction as to working pressure removed, the 
marine engineers and shipbuilders soon provided the type 
of vessels that were needed, fitted with horizontal 
engines, with cylinders no larger than that of the land 
locomotive engine of the time, and supplied with steam 
from a similar boiler worked at 901b. per square inch, an 
enormous leap of pressure compared with the practice of 
only five years previous. 

Now as a high freeboard in any type of warship—so 
long as its sides are unprotected—is incompatible with 
safety, it will be seen that, without long range guns, no 
vessel, so long as she was unarmoured, could venture 
within striking distance of a shore battery. That this 
was first foreseen by our French ally—Napoleon III.— 


lis verified by the fact that he had caused a series of 


experiments to be made on iron plates before the war 
commenced, and had their results embodied in a type of 
gunboat in which the hull was of timber, but had a 4in. 
thick iron plating superimposed on its wooden sides to 
The design of this new 





gunboats that left | 
the remainder not being completed till | 








type of craft was communicated by our ally to the 
English Admiralty, who, as was its wont, much delayed 
the consideration of the matter, but eventually ordered 
the construction of four such vessels, supplementing 
them later on with four more of an improved construc- 
tion. 

In Fig. 68 we give a cross section of the first oi two of 
these vessels—which were designated ‘ armour - clad 
floating batteries ’""—named the Meteor and Thunder, 
built by Messrs. J. C. Mare end Co., of Blackwall. Their 
dimensions were :—Length, 172ft.; beam, 43ft.; depth, 
14ft. 7in.; displacement, 1469 tons, with a water draught 
of 7ft. 9in. They had oak decks Qin. thick resting on 
| 104in. by 103in. beams spaced 1ft. 9in. apart from centre 
to centre, supported by iron staunchions hinged at top so 
as to be hung up when in action. The oak frames, iron 
plating, and planking of sides, were a sod mass 2ft. 
thick ; the iron plates being 4}in. thick, planed on their 
edges, and placed close together and bolted to the timber- 
ing through and through with 1}in. bolts. 





Fig. 67—SECTION THRCUGH TUEE3 


Each vessel carried fourteen guns in her battery, the 
| portholes for which, as shown in the illustration, were 
| very large, viz., 3ft. 4in. by 2ft. 10in.—much larger, we 
| should presume, than necessary—and besides being a 
source of weakness, invited the aim of the enemy. The 
| deck being of wood, was, of course, neither shot nor shell- 
proof, but for the time and circumstances under which 
the vessels were built they were very formidable engines 
| of war. 

The propelling machinery was of 150-horse power, 
consisting of a pair of high-pressure horizontal engines, 
| driving a single screw 6ft. diameter. These were supplied 

with steam of 60 1b. pressure per square inch from four 
two-furnaced cylindrical boilers with flat ends similar to 
| those fitted in the gunboats before described, illustrated 
| in Figs. 65 to 67. The hulls of these vessels being of such 
| shallow draught, and the area of blade surface of the 
| single screws so small, it was proposed to fit them with 
| triple serews to give more propelling power, but this was 
never carried out, although with the engines fitted in 
| them making 130 revolutions a minute, the speed of the 
vessel was little more than three knots an hour. These 
batteries were, however, not called upon for action, as 
they arrived too late to take part in the war, the terms of 
peace between the contending Powers having by that time 
been arranged. 

In addition to the gunboats and floating batteries we 
have described and illustrated, there were constructed 
and fitted for service in the Crimea, principally by Thames 
| firms of engineers and shipbuilders, many wooden despatch 
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Fig. 68 


boats—all armed vessels—of 476 and 670 tons burden, 
fitted with engines of 160 and 200-horse power respec- 
tively. There were also constructed for the same service 
by different shipbuilders in the United Kingdom numerous 
iron mortar boats or rafts having a length of 60ft.,a beam 
of 20ft., and a depth of 6ft. 6in., drawing 3ft. 6in. of 
water. They were designed to carry a single 13in. 
mortar, fitted on a patent platform to take up the 
recoil, and were consequently of great strength and 
solidity. 

| It was no doubt gratifying to all the firms engaged in 
| the construction and equipment of the vessels used for 
the purposes of the war to hear, on the return of the 
| Baltic fleet to the English ports, that all the high-pressure 
| steam vessels employed had fully answered the expecta. 
| tions that were formed of them, and that the gunboats 
| that were used were admirably adapted for their work in 
the shallow waters of the Bultic. 
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SCHNEIDER -CANET QUICK-FIRING BREECH 


MECHANISM. 

THE Schneider-Canet system of quick-firing ordnance 
contains m.n; types of breech-closing apparatus. All are 
characterised by the successive performance of the opening 
of the breech, the extraction of case, and the closing of the 
breech by a single strokes of the lever; consequently the work- 


and 10, which is of the same pitch as that of the breech of 
the gun. The threads of the breech and of the breech screw 
are interrupted, as shown in Figs. 2, 3, and 5, the interrup- 


tions being at the highest and lowest quarters of the circum- | 
A rotation through 90 deg. suftices to | 
disengage the threads from each other, and the form of the | 


ference in the former. 


parts is such as to render it unnecessary to draw the breech 


screw back in order to clear the breech; a single motion | 
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75 m.m. GUN, BREECH CLOSED 


ing is easy, and assures the greatest rapidity in loading and 
laying. The description below of the 15 cm. (5-9in.) breech 
gear furnishes an example. The complete mechanism com- 
prehends only a small number of simple, strong pieces, which 
can be put together or taken asunder easily by hand without 
the use of any tool. The striker is automatically set or 
cocked. In case cf a missfire, it is only necessary to draw 


swings it out held in the cover, as shown in Figs. 2 and 5. 


(6) Arrangement for firing by percussion.—The striker 
| H, Fig. 4) held in the centre of the breech block has fe 
| symmetrical helicoidal grooves which bear at the mome; ~ 
opening on two similar grooves in the screw. The hg 
spring is placed between the head of the strikey ane 
a spindle with flanges (see Fig. 8) which holds in the Bees, 
| screw, and cannot participate in the movement of the strike: 
A key through the cover and striker prevents the latter si 
turning round, and permits the longitudinal movemens 7 
up by the reciprocal action of helicoidal grooves. ‘The ¢.\" 
| pression of the cocking spring thus results from { = 
movement of the striker. 
(7) Firing by electricity. 


he back 
For this, the striker is replaced 

CLK 
mn Fig. 19) 


by the insulated circuit and piece (shown at | 














FIC 4 
SECTICN OF BREECH MECHANISM 


The breech being closed, contact is made with the cent« 

the electric tube in the base of the cartridge. An insulated 
flexible conductor completes the connecticn with a contac 
spring on the cover, and when this latter rests against ¢/ 
end surface of the gun, the spring bears on the stem of, 
conjunctor fixed on the gun. This conjunctor has a spring 
check, and a spring contact maker with an ivory finger pi 


EEE 


(2) The hinged cover is of bronze, and is threaded with a 


screw which holds and guides the breech screw. It contains 


also the seat of the rack and of the rack bolt (see Fig. 7) and } 


of the trigger. 


(3) The lever is in one piece with the axis bolt of the hinge | 


(see E, Figs. 3 and 5.) It carries the pin which moves the 








75 mm. GUN, 


back the striker again by hand by means of the ring (see A, 
Fig. 1 and Fig.4). All the pieces of this action are hidden 
and protected by the cover in the same figures. In order 
to fire by electricity it is only necessary to substitute for the | 
striker A the contact piece, &c., C (see Figs. 9, 10, and 11). 
The movement of the lever is generally from left to right 
to open, and inversely to close the breech, but the hinge may 


| holds on the cover. 


BREECH CFCN 


rack, which imparts rotation to the breech screw by means | 


Fig. 7) and the chain (see Fig. 2) which | 
It is worked by its vertical handle, which 
is automatically clamped in the cover as the breech closes, so | 


of the recess (F, 


| as to prevent any accidental unscrewing of the breech screw. | 


(4) The rack, sliding in the cover (see C, Fig. 7), gears with | 
the pinion teeth of the breech screw (see Fig. 7), and carries | 
| 











DETAiLS CF MECHANISM 


be as well placed on the left, and the action reversed. ; 
Figs. 1, 2, and 3, which show the 75 mm. (2-95in.) illustrate 
the latter, and the subsequent figures the former arrange- 
ment. 

The mechanism contains the following parts :— 

(1) Breech screw (see D, Figs. 2, 3, 5, 8, and 10) is held and 
supported by the cover by the screw thread shown in Figs. 8 


FIC.3. 


| 





at its extremity a recess F into which the pin of the lever 
works. 

(5) Extractor (C, Figs. 3 and 5), fork-shaped, is furnished 
with two branches which hold to the front of the rim 


FICS 


SECTIONAL SLAN CF BREECH MECHANISM 
| which last, placed with regard to the rack, is pressed at th 
| instant when the closing of the breech is completed, and 
determines the electric contact of the spring and the check. 
| Firing is effected by means of a circuit closer, worked at 
| will by the pointer or laying number at the gun. 
Working.—The breech is opened by a single motion. 

working the lever handle, the clamping catch disengages 


gas 








FICE 


REAR VIEW OF GREECH 


itself from the cover, thus allowing the movement of thé 
working lever. The pin of this lever draws back the rack, 
which turns the screw, whose rotation draws back the strike! 
and compresses its spring. At the end of this movement 
the sear engages on the piece at the rear end of the striker, 
and thus holds it cocked. As the unscrewing finishes the 
side of the axis of the hinge strikes the cover and draws It 
in its continued movement of rotation until it is stopped by 
contact against the gun. The breech is then fully open. 
When the unscrewing of the breech screw is completed, 
and the cover begins to swing round on its axis, the catch 
bolt actuated by its spring engages in the rack and holds the 
screw at rest in the cover, and when the breech is nearly 





of the case and dislodge and eject it. It is actuated by 
means of a stud and arm connected with the axis bolt of the 
hinge. 


clear of the gun the groove of the pin presses on the button 
of the -extractor axis, and this last turning dislodges ® 
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——— 


ejects the empty case to the rear, which the gunner 
yor 3 with his hands. 


catch fore said, one movement closes the breech. After 

As oo the charge in the gun the lever is completely moved | working, 
entering ait to left. This performs the entire work in its 
from Te he pin is engaged throughout in the rack, and 


stroke; for t 
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SECTIONAL PLAN OF BREECH MECHANISM CLOSED 


this latter is fixed in the cover by its bolt, but when the 
cover meets the end of the gun a projection fixed in the piece 
brings down the bolt of the rack, this last becomes free, and 
actuated by the pin of the lever turns the breech screw. 
Safety arrangements. 








Fic 3 
TL°CTRIC FIRING ARRANGEMENT 


alike prevent firing from being effected before the breech is 
completely closed. The sear being placed in the screw and 
the trigger in the shutter, the action of one on the other 
can only take place when the nose of the sear comes on to 
that of the trigger; and in this way it is impossible to fire 
the gun if the breech is not completely closed. 





ELECTRIC FIRING ARRANGEMENT—SECTION 


_ So with the electric firing. One of the connecting pieces 
is fixed on the cover, the other is in contact with the body 
of the gun and carriage, so that so long as the breech is not 
completely closed, no contact is made (see Figs. 9, 10, and 11). 


As already said, the clamping of the lever handle prevents | 


the unscrewing of the 

breech. Lastly, a special FIGH 
safety arrangement _ pre- a 
vents the breech j ry 


from } 
opening if firing has not 
taken place, either from a 


missfire or hang-fire. The 
action is as follows:—When 


the breech is closed a small | 
block pushed by a spring | 
and placed in the end sur- | 
face of the gun engages like | 
a bolt in a recess in the 

rack and prevents it from | 
Moving. It carries later- 

ally a spring catch. On / 
firmg the gun recoils, and | 
the small block by its in- 
ertia enters into the gun | 
and frees the rack, the 

spring catch hinders the 
Teturn of the block, and 
it is then possible to 
Work the lever and open the breech. On the other hand, 
if the gun does not go off owing to a missfire or a hang-fire, 
the gun does not recoil, the block remains engaged in the 
tack, rendering it impossible to move the latter, so that to 














Electric Firing Arrangement 


The percussion and electric gear | 


; across 
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open the breech it is necessary to move the small block by hand. 
This breech gear then, like all other of the Schneider-Canet 
system, provides all the security desirable for regular rapid 
and frees the men engaged from distraction. 


Finally, this type of breech, which applies equally to naval | 


| and land service, is characterised by simplicity, rapidity of 
working and taking asunder, by absolute security in its 
action, and strength in all its parts. 


IRISH RAILWAY WORKING. 








THOUGH the chief of the Irish railways continue prosper- 
ous, yet there are indications that the cost of working is 
increasing, as it is with the 
British railways. The Great 
Northern of Ireland Rail- 
way proves this, and as one 
of the best known lines, its rr 
experience is worth citing. | 
In the last half-year its ex- } 
penses increased almost as 
rapidly as its receipts, partly 
because of the larger cost 
of labour and of fuel, and 
partly, it is probable, be- 
cause of the working of bi 
shorter hours in some || 
branches, Thus, wages in 
|maintenance of way, in 
| locomotive power, and in 
| the repairs and renewal of | 

carriages and wagons, all 
increased in the past six 
months-—-the increase of 
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by four straps, with tightening screws at the ends for fixing 
them to the belly brackets. The oil tank is of steel plate, 
| 22ft. long by 6ft. 3}in. inside diameter. The ends are 
| pressed. All the plates are to be lap-jointed and double- 
riveted with 3in. rivets, 1gin. pitch, with 1gin. between the 
All horizontal seams are to be as near the top of the 
| tank as possible. The tank is stayed internally with two 
| diaphragm plates ,j,in. thick, with flanges 2}in. wide, 
| carried right round the plate and riveted to the tank with 
| Zin. rivets, 4in. pitch. Five holes, 2in. diameter, must 
| be made in each diaphragm plate, and, in addition, a portion, 
1ft. Gin. by 1ft. 6in., will be cut away at the bottom to admit 
of free passage from one compartment to another, and 
strengthened by the flange of the plate being continued 


| rows. 
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ments named being not less 
than £2100—a considerable 
sum for an Irish line with 
528 miles open, Coal and 
coke are influenced largely 
in cost by labour, and the 
cost of fuel for locomotive 
| power rose in the six months 
by £2400, or fully 10 per 
cent.; whilst the increase in 
the train mileage run was 
only 53,000. Other items 
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22:6 Length over Sheeting 








of expenditure also show 





increases, especially that of 
the salaries and wages in 
the traffic expenses, which 
had an advance of about 
£2100 in the half-year, And 








thus, whilst the  traftic 
receipts for the last six 
| months were enlarged by 
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£22,393 to the working ex 
increase that is 

proportion 
that of manv of the 
lines in this country. 


penses-—-an 
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as large in 





at 
Still, 
the line in question, like that 
of the Irish lines generally 


ore 
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apart from the very small s 
ones—is one that* is re +* 
munerative; and it is to tS 
be expected that the fair ae Hy 
return which has been given OR | 1-4 7g 
to the owners will con- i TTT 
tinue, for the Irish lines Est tt | 
have adopted the policy rsd | | 
|of accumulating reserves litt] | | 
|} out of capital. The Great A || 


Northern of Ireland puts ; 
| away £5000 from the past 
half-year to add to its 
reserve fund, and raise it 
to £51,000, or nearly an 
eighth part of its income 
for the past six months, 
It is this prudential manage- 
ment which tends to make 
the Irish lines so solid even 
in periods of dull trade, and 
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as there seems to be the 
indication of fuller trade 
the Channel, it is 
probable that the increased 
cost of working may in the 
future, as in the past, be met by an enlargement of the 
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| traffic receipts of the great companies. 





CONTRACTS OPEN. 
INDIAN STATE RAILWAYS.—EASTERN BENGAL. 


Tue Secretary of State for India in Council is asking tenders 
for the supply of ten oil-tank wagons (see p. 128) complete with 





| all parts and fittings except wheels and axles, screw couplings, 
| axle-boxes and bearing, draw, buffer, and check springs, in 





general accordance with the accompanying sketches. 
Materials and tests are to be as usual for Indian State Rail- 
way work. 

The underframes are to be of steel, the channel bars 
perfectly square over the flanges by pressure and not by 
hammering. The wings of the axle guards are to be made in 
one piece, and are to be carefully let into and welded to the 
main pieces. The scroll irons, draw-bar plates, and washers 


are to be forged out of the solid, and the inside draw-bar | 
The brake | 
Four belly brackets, of the 


sockets are to be of malleable cast iron or steel. 
gear is to be supplied complete. 
form shown on the drawings, are to be provided on each side 
for carrying each tank. They are to be made of jin. steel 
plate, with flanges all round, both on the outside and inside 
of the brackets, as shown. Two: brackets, each made of jin. 
steel plate, having flanges all round on the inside and outside, 
are to be provided at each end of the underframe for support- 
ing the tank in place, and are to be fastened together by 
means of an angle bar; the brackets are also held in 
place by two rods, lin. diameter, provided with nuts. The 
ends of the tanks are stayed to the underframes by 
four stay bars, 3in. by ?in., in section, with tightening 
serews and screw buckles, they are further to be held in place 


CONTRACT OPEN—DETAILS OF GALVANISED 


Swam kya. 
IRON ROOF, BOLTS, &c. 


round it; these diaphragm plates are connected together by a 
stay rod fin. diameter, and are further stayed to the top of 
the tank by four lin. palm stays. Two manholes are to be 
provided near the ends of the tank formed of jin. pressed 
steel 1ft. Gin. internal diameter. The covers are to be of 
pressed steel, and each fitted with two brass air valves with 
springs complete. A ladder is to be provided outside the 
tank leading from each manhole to the platform of the wagon. 
Two holes must be cut in the bottom of each tank for the 
purpose of emptying it. The one at the centre, 2in. dia- 
meter, will be connected by means of a T pipe and wrought 
iron piping 2in. bore, with a gun-metal gland cock on each 
side of the underframe. The other 23in. external diameter 
will be connected with a pump placed on the headstock by 
means of a similar pipe 3in. bore. Solid steel rings are to 
be securely riveted round the openings made in the tank, and 
both they and the flanges on the pipes must be accurately 
faced, so that perfectly tight joints can be made with boiled 
oil only. Care must be taken that the holes in the flanges 
of pipes and bends are accurately drilled. The two gland 
cocks, and also the two manhole covers are secured by Hobbs’ 
Hart locks in the form of padlocks. One hand force pump, 
made of cast iron with gun-metal working parts, is to be 
| provided for each wagon, complete with all connections and 

fittings. The tank is completely covered in at the sides and 
| ends with a corrugated galvanised iron roof, the sheets of 
| which are of 24 B.W.G. before galvanising. They are to be 
corrugated after being galvanised to a pitch of 3in., and fin. 
| deep. The sheets are to be kept at a suitable distance from the 
| tank by means of packing pieces, and are to be secured at the 
| sides and ends as shown. The tanks, when completed, are 
| to have all their fittings attached to them. They are then to 
| be tested with water to a pressure of 101b., and hand ham- 
| mered at the joints under pressure. The pumps will each be 
| tested under working conditions, and must deliver at least 
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4000 gallons in from 14 to 2 hours through a 3in. pipe, toa 
height of 30ft., working at sixty-five revolutions per minute. 
Tenders upon the form supplied are to be left at the India- 
office before two o’clock on Tuesday, the 15th inst. 


EXPRESS LOCOMOTIVE, GLASGOW ANI) SOUTH 
WESTERN RAILWAY. 

Ix cur impression for January 17th, page 16, we described 
in some detail a four-cylinder engine constructed by Mr. J. 
Morrison. We now give on page 134 a view of this fine 
engine. The cylinders are two inside 144in. by 26in., and 
two outside 12}in. by 24in, The outside cylinder slide valves 














done, and every fresh attempt of the Admiralty to adjust the 
scale has resulted in the ‘‘ white slaves’? doing more and 
more over-charging. Their present inability to earn the 
‘living wage’ is entirely of their own making, and it is hard 
to see how they deserve all the wealth of sympathy for which 
they call. None the less, the Admiralty were patiently seek- 
ing for a satisfactory remedy, after the cat leaped out of the 
bag when the men saw fit to hold an indignation meeting. 
Ina private yard this would have been bad enough, in a 
Government establishment it is worse than bad. 


Tue Canopus grows apace. The 2in. Harvey armour to the 
bow has been on for some time. It is much more extensive 
than generally described, extending from some 3ft. or 4ft. 

y ‘ above the water line to 
right down over the ram. 
The projecting sponsons are 
slowly being covered in, 


THe Barham, Bellona, 
and Marathan are all being 
extensively overhauled, and 
to undergo re- boilering. 
The Bellona is having her 
gun positions altered also ; 
the old sponsons amidships 
have been removed. It is 
probable that her new 
armament will consist of 
eight 4in. guns, but this 
is at present a rumour 
more than anything else. 
She cannot well mount the 
new long 6in. quick-firer, 
and the 4in. seems to be 





are placed on top and drawn by a rocking shaft, as shown by 
the accompanying detail drawing. The driving wheels are 
6ft. 94in. in diameter. We have so recently described the 
engine that we need add nothing more here. 








DOCKYARD NOTES. 

THE thing that is just now of more moment than anything 
else at Portsmouth is the ‘white slave’? question, the 
‘‘ white slave” being, as most people are by now aware, the 
latest self-bestowed appellation of the dockyard “matey.” 
By the time these lines appear the matter will—if promises are 
fulfilled—be ventilated in Parliament, but how much of the 
real truth may accompany the ventilation is another matter. 
Really, the agitation is in some measure an outcome of the 
great strike, the same mischievous interference of outsiders 
between masters and men is at work, backed by the additional 
grievance, real or imaginary, that the Admiralty helped the 
federated employers in the strike. That is the reason of 
the agitation now going on; the cause is another sacred 
principle of trade unionism. In a nutshell, it is this:—Some 
time ago riveters on piecework earned heavier wages than 
day labourers did, to the indignation of the latter. With a 
good deal of trouble the Admiralty reduced the piecework 
price so that the average piecework earning should equal the 
time rate. But the riveters were full of the not unnatural 
desire to carn the greatest possible pay for the least possible 
work—few of us may be averse from that. In this case, how- 
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4°7; it more easily 
handled, and the most 
efficient gun for ships of 
this class. 

THe Seagull has received her new boilers, and the funnels 
have been for some time in position. They are unique for 
this class of ship—for our Navy generally, one might almost 
say 
double the girth. 
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the fore one being very slim, the after one of at least | 





would be better still did she carry a 4in. quick-firer forward 
instead of the 4°7; but in these days when the ery of ow 
under-gunned warships is so continuous, it is, perhaps, vai) 
to hope for such a change. Two 12-pounders would probably 
be better still—the 12-pounder is large enough for any work 
this class of vessel will ever have to do, 


THE Dasher, which joined the destrovers at Portsino 
a two-funnelled craft, has been re-boilered, and now 
three funnels like the Lightning. People hardly realise how 
exceedingly fragile these craft are, how continually 
they need repair; unless frequently submitted to a most 
complete reconstruction they are like Derby racehorses in 
their years of usefulness. We need an almost unlimited 
supply of them, therefore. At the same time, there ar 
many officers who think that when a war does come th 
re-engined Seagull class will be the really useful ships. 
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SEVERAL dissatisfied drillers have left Portsmouth dock- 
yard to ‘ accept” situations in London, where * they can earn 
a good deal more.” The dockyard authorities are not likely 
to be greatly incommoded by this action. 


LAUNCHES AND TRIAL TRIPS. 

ON Tuesday, the 8th inst., Messrs. Wigham, Richardson, and Co, 
launched from their Neptune Shipyard, Newcastle-on-Tyne, 
screw steamer which they are constructing to the order of the 
Deutsche Dampfschiff-fahrts Gesellschaft, Hansa, of Bremen. The 
steamer is 432ft. in length, by 54ft. beam. and is being built to 
Lloyd’s highest class. Her decks are of teak, and has a 
limited amount of passenger accommodation, The engines and 
boilers, which are of large power, are also being constructed by 
Messrs. Wigham, Richardson, and Co,, the former being of the 


i steel 


| quadruple-expansion type, balanced on the well-known Yarrow. 
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All measurements to the contrary, one always thinks of a | 


destroyer as something much smaller than a catcher. 


the Seagull had one alongside her the other day, and the 
stumpy-funnelled destroyer looked the bigger craft of the 
two, so far as mere size went ; there is, of course, a big differ- 
ence in tonnage, but that is under water, and not visible to 
the eye. The Seagull is fitted with Niclausse boilers, and 
her trials will be watched with interest. Like all the ships 
of this class, she is an excellent sea boat, and for that reason 


ever, the desired end was attained by charging for work not | by no means so bad a bargain as is popularly supposed. She 





Yet | 


| return tubular boilers, working pressure 160 lb. 


| end of v 


| Blair and Company, Limited. 


Schlick, and Tweedy system. The arrangements for working the 
cargo are of the most complete description, comprising eight steam 
winches, two steam cranes, electric light, &c. At the Jaunch the 
owners were represented by Mr. Wulff, their superintending engi 
neer, As the vessel left the ways she was named the Hohenfels 
by Miss Laura Richardson, of South Ashfield, Neweastle-on-Tyne. 

Messrs. Wm. Simons and Co., Limited, Renfrew, launched from 
their yard on February 7th, the second of two powerful steam 
hopper barges for the Mersey Docks and Harbour Board. Dimen- 
sions :—Length, 205ft.; breadth, 35ft.; depth, 16ft. 3in.; having 
a hopper capacity to carry 1200 tons of dredgings. The vessel is 
propelled by two sets of independent triple-expansion engines of 
about 1200 indicated horse-power supplied with steam from two 
Steam appliances 
are fitted to work the hopper doors by steam power from indepen- 
dent engines placed at fore and aft end of hopper ; also steam 
windlass forward and steam capstan aft. Cabins are placed at aft 
el for the accommodation of the officers, and at fore end 
for the crew. These vessels are constructed under the direction 
of Mr, A. G. Lyster, engineer for the Dock Board, Liverpool. 

On the 7th inst. Messrs, Ropner and Son, Stockton-on-Tees, 
launched a steel screw steamer of the following dimensions, viz.: 
Length, between perpendiculars, 280ft.; breadth, extreme, 42ft.; 
depth moulded, 20ft. This steamer has been built to the order of 
the Britain Steamship Company, Limited, and is the seventh steamer 
built by Messrs. Ropner and Son for. the same owners. She 1s 
fitted with the builders’ patent ‘‘trunk,” full poop, bridge, and 
topgallant forecastle. The saloon and cabins for captain and 
officers will be fitted up in the poop, and the accommodation for 
engineers will be provided under the bridge deck, the crew being 
berthed in the forecastle as usual. She has double bottom, on the 
cellular principle, for water ballast, and has been designed to 
carry a deadweight cargo of about 3200 tons on Lloyd's summer 
freeboard on a light draught of water ; she will have all the most 
recent appliances for the expeditious loading and unloading of 
cargoes, has direct steam windlass, four large steam winches, 
multitubular donkey boiler, stockless anchors, &c, She will he 
fitted with a set of powerful triple-expansion engines by Messrs. 
he vessel was named Chatham by 
Miss Mabel Ropner, of Preston Hall, 
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THE ENGINEERS’ DISPUTE. 





Wednesday evening, February 9th, Colonel Dyer, at 
- of the members of the United Club, held at the Criterion, 
da discussion on the relations of capital and labour, with 
be? referen e to the late strike and lock-out, Mr. C. A. 
Feaee: MaPes occupied the chair. 
eg hi irman, in prefacing the discussion, said the Committee 
T he U ‘ited Club were anxious that it should be understood that 
¢ ia boat disputes the United Club in its corporate capacity 
/- al 4 desire to take any particular side, 
~ |] Dyer, who was received with loud applause, said that 
Colo deplorable dispute in the engineering trade, as it dislo- 
the , whole of the country, and had a long train of attendant 
cated ine med such a splendid text for the discussion that he 
misern? vould not do better than revert back to the causes which 
felt ge dispute. Five or six years ago the North-East Coast 
; na nd was worried to death by the constant aggressive attacks 
y Le malgamated Society of Engineers especially, but other trades 
of the te They seldom ever had one single month free from some 
pone or another made by these different trades unions, and the 
ene was the employers felt it necessary for their own 
pees and for the defence of the trade of the country, that they 
delet ombine together to present a strong front against the 
ed efforts of the trades unions to get command of their works, 
pay attempt that was made upon them on the North-East 
— was that they should give up practically the whole of the 
strol of their works, that they should allow the Council of the 
mM ted Society of Engineers to dictate to them what their 
should do, and what price they should pay for the 
bich worked them. That was a demand which it was 
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aterly impossible for the masters to comply with. Had they com- 
‘lied with that demand it meant that the inventive energies of 
| would be stunted. The employers felt that it was neces- 


‘nglan¢ $ 5 r 3 
= “a combination to resist this determined attack upon the 


iberty of the employer. For that reason the North-East Coast 
‘wed in a small federation. Circumstances arose which caused 
the Clyde, Barrow, and Belfast employers to combine also in a 
jmilar association, The whole question of the _manage- 
went of the works and the manning of the machines was 
yjseussed between the employers and the trades unions at a confer- 
ence held in London. The result was abortive, simply because 
hoy maintained the position they first took up, that the machines 
vere the property of the employers, that they were responsible 
fr the work turned out by them, and that they were the proper 
people to decide who were to work them, and what should be paid 
forthe work. Had they given in to the demands made by the 
\malgamated Society of Engineers he felt certain that that would 
have sounded the death-knell of the engineering trade of the country. 
fortunately they realised the gravity of the position and combined in 
onesmall Federation. The Amalgamated Society of Engineers, seeing 
this Federation combined and presenting a really determined front 
inst their aggressive policy, felt that the time had come when 
something must be done to break up this federation of employers. 
That was the real cause of the late dispute in the engineering 
trade. Finding that their position was so strong as regarded the 
necessity for employers managing their own works and having the 
sht to control their own machinery, the Amalgamated Society of 
gineers saw that they could not carry public opinion with them 
in the aggressive demand that they were making. They therefore 
wisely shifted their position from the demand made for the control 
f their works and machinery to a demand for shorter hours 
labour, They covered that demand, which was really to 
n the control of their works, with a thin veil of sophistry 
of high aspirations for more time for mental improvement. 
fhe real canse of the dispute was to destroy the power of the 
Federation of Employers, which the trades unions felt would 
ways be opposed to them in any aggressive action they might 
take, This shifting of the position to a demand for shortening the 
hours of labour was one of which the Amalgamated Society of 
Engineers did not realise the effect. It showed the employers that 
most determined attack was going to be made upon their liberties. 
Fortunately, that was enough to combine all the conflicting 
interests which so unfortunately had kept employers apart in the 
ast, Great efforts were successfully made to get a very large 
eration of employers to resist by combined effort the demands 
( The Federation eventually embraced about 700 of 
largest firms in the country. When the trades unions found 
that this compact body of employers was prepared to resist their 
wgressions they turned round very cleverly indeed and said the em- 
yers were not resisting a shortening of hours of labour, but what 
wanted to do was tocrush the unions to smash unionism. That 
sa splendid text for the hysterical howlings of a Radical Press. 
It had no foundation whatever, except in the fertile imagination of 
the Radical Press. The employers had no intention of interfering 
in any Way with the proper functions of trade unionism, What 
they did want to do was to have freedom to manage their own 
works in the way which their intelligence dictated. During a very 
ong conference, which was held at Westminster on the subject, 
he tried in vain to get the labour leaders to define what were the 
proper functions of trades unions; but they had never thought 
it te give that definition, On one occasion, when he addressed 
the employers at Manchester, he took upon himself to define what 
in his oplnion were the proper functions of a trades union, and he 
was happy to say that it was the only occasion on which the Radical 
Press had not lavished most unmerited abuse upon him. The function 
of a trades union was to prevent workmen from being oppressed, 
toraise their wages as much as it was possible to do so consistent 
with the trade of the country, and to get for the workmen, as far 
ispossible, good conditions of labour. He believed moststrenuously 
thatthose were the proper and the only functions of a trades union, 
if they added also a benefit society. They did not wish as em- 
ployers to interfere with those functions. There was a fallacy 
which he believed underlay almost all that had been written on 
political economy,-and that was that labour was the source of 
wealth. ‘That was true, but only to the extent that coal was the 
source of power, Both labour and coal were inert masses until 
they were galvanised into life by intelligence and proper 
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direction, He did not undervalue labour any more than he 
undervalued any other thing that produced the wealth of 
the country. But when trades unions said that labour was 


the sole source of wealth, then he must deny it, Labour was 
the source of wealth when it was directed by the intelligence and 
experience of those who had the power and experience of direct- 
lng labour, and who knew in what channels it should be urged and 
organised, Without that direction and life, which was given to it 
»Y proper direction and organisation, labour was merely an 
inert mass. Another point was very often urged by trades union 
leaders—that capital and labour could never go on hand in hand 
until there was a close partnership between the one and the 
other, Unfortunately those who advanced that proposition did 
hot realise that there was more than one sort of partnership. 
here was the partnership of marriage. People entered into 
that pertnership for better or worse, and that must be the partner- 
ship between labour and capital. It was no good entering into a 
partnership where it was all for better and not for worse. They 
lust take the rough with the smooth, the profits with the losses, 
and until labour was preparéd to say, ‘‘I will take the losses with 
the profits,” the partnership could not be carried out. Not only 
that, but there must be some give-and-take on both sides, other- 
wise there could be no partnership at all. Capital brought on its 
side intelligence, the savings of years, the power of organisation, 
the experience of a long life, the education that enabled it to get 
orders and build up credit—which was a very serious and important 
consideration in business—and then it turned round to labour and 





‘aid, “‘ What do you bring?” Labour said it brought the labour | 


| he said that the partnership which was claimed between 
| labour and capital could never exist under present circumstances. 
| There was but one fund out of which wages could be paid, 
and that was profits ; if they attempted to pay wages out of any- 
thing else but profits, the end would very soon be arrived at. 
Therefore it must be that as profits rose and fell, so must wages. 
It was an utter absurdity when labour said they must have an arbi- 
| trary sum of money which they called a living wage; the thing 
was absolutely impossible. He quite agreed that the division of 
wrofits should be fair and equitable between capital and labour. 
They could not be absolutely halved between the two parties, 
because it must be divided in the proportion of the capital brought 
by the one and by the other. In the case of one there were the 
savings of years, the intelligence, the organisation which had been 
brought to bear to build up targe businesses, and on the other side 
there was merely the labour of the hand, with sufficient intelligence 
to direct that labour in the manner in which the employer 
wished it, 

Sir John Gorst, who was received with cheers, said it was quite 
impossible for him to follow Colonel Dyer into a discussion upon the 
merits of the late engineers’ strike. Besides the capitalists and 
employers, who were at the head of the great engineering works, 
and the workmen who laboured in the works, there was a third 
party which in a labour war was left entirely out of consideration — 
the nation at large. Colonel Dyer had said that the recent struggle 
had brought a great amount of misery and loss upon people who were 
not directly engaged or interested in the particular struggle. That 
was true of every labourwar. It seemed to be the generally received 
view of society in the present day that outside people had no 
right to interfere at all, but should leave the employers and work- 
men to fight out their quarrels themselves, That was a position 
from which he entirely and absolutely dissented. He thought 
that the interests of innocent people who were injured by these 
labour struggles were entitled to consideration. He thought 
society had as much right to stop a labour war as it had to stop a 
private war, and that its right was to be measured only by the 
extent to which that interference could effectively go, He thought he 
had a right to complain, as one of the general public, that in the case 
of the engineering strike they were not properly possessed of the 
facts of the case. Ky poite statements were given on both sides, 
and er parte statements never could be trusted. They had seen 
ex parte statements of workmen in the newspapers, and he would 
no more accept them as a true account of the real condition of the 
quarrel than he would accept the ¢ parte statements of the other 
side. It was impossible for any arbitrator or court of conciliation to 
actually decide whatought to be done, because they could notcompel 
employers of labour to engage and pay men except upon their own 
conditions. They could not make employers open their works and 
admit men at a particular wage, or to work for particular hours on 
particular conditions, neither could they compel men to work at any 
trade or calling except for wages which they chose to receive. 
The country’s naval armaments were in a backward condition in 
consequence of the strike. That was a general loss and danger to 
the whole nation, and they had a right to know the facts which 
had caused the dispute. It appeared to him, from Colonel Dyer’s 
statements, that the trades unions entered into the struggle 
in order to smash up the federation of employers; and 
on the other hand, the trades unions had said in their public 
manifesto that the reason of the quarrel was that the federated 
employers wanted to smash up the unions. He _ should like 
to know upon which side the truth was, because in his judgment 
either party desiring to smash up the union of the other was 
distinctly in the wrong. He thought no trade was in a really 
healthy state unless there was a federation both of the em- 
ployers and of the workmen. In the very democratic 
country of Switzerland projects and laws were being brought 
forward to compel the industries of Switzerland, both the 
employers and the workmen, to federate themselves. He did 
not believe a law had yet been enacted, but the matter had been 
seriously discussed. He did not wish to follow Colonel Dyer into 
a discussion on political economy, but he thought that the com- 
mon practical doctrine upon which they ought to go was that 
capital and labour were both necessary to the production of 
wealth. To discuss what capital could do without labour, or 
labour without capital, was very much like a dispute as to which 
part of a pair of scissors did most in the cutting. The interests 
of capital and labour, to a very large extent, were iden- 
tical. They were both interested in the prosperity of trade, 
in producing articles which could compete in the markets of 
the world with those that were produced in other countries, and 
in cheapening production. Some of the trade unions said in their 
articles that they were not interested in that matter, but the work- 
man of the country was as interested in cheapening the cost of 
production as the employer, The interest of employers and work- 
men only diverged when it came to a question of how the profits 
were to be distributed. That was a matter of bargaining. The 
employers and workmen must settle their affairs by a bargain 
made between themselves. He thought collective bargaining was 
likely to produce a very much more satisfactory result than a 
number of individual bargains made without any connection with 
each other. If they had a good, sensible, and wise federation of 
employers, and a sensible and instructed federation of workmen, 
they were more likely to get a satisfactory bargain made, in which 
the interests of both parties would be fairly considered, than if 
they had a number of individual bargains made according to the 


local circumstances and wants of the case. In order 
to have satisfactory collective bargaining they must have 
instruction, knowledge, and good sense upon both sides. 


Instruction in this country was still so backward that he was 
afraid neither employers nor workmen could lay claim to absolutely 
perfect wisdom. Many of the maxims of trades unionism were 
extremely foolish; they were contrary to all the doctrines of 
political economy and real scientific truth. The cheapening of 
the cost of production was a matter which was not generally 
received by workmen as a true statement of the facts of 
the case, and yet they all knew that that was a fact. The 
great trades of the country were only valuable to them when 


they were carried on with reasonable remuneration given 
to the workmen employed. He did not quite agree with 
what Colonel Dyer said, that workmen must be prepared to 


submit to any reduction of wages which was necessary, They 
could not reduce wages in any calling below a certain point 
without making that trade one that had better not be carried 
on in this country. As long as a trade was one which could 
same time leave a proper and_ sufficient remuneration to 
induce capital to be invested in it, it should remain. 
remuneration he included the wages of the workmen and the 
leaders of the workmen, for he called all those who were 
engaged in production workers, 
any person who contributed to an industry some faculty, either 


directed the building and pointed out how the different materials 
were put together was really as much a worker in the erection as 
the bricklayer or the mason. 
ing between the employers and the workmen, carried on in a reason- 
able and sensible spirit, was the best way in which capital and 
labour would settle the differences which, unfortunately, occasion- 
ally arose. 

Sir Benjamin Brown, Newcastle, said that people often talked 


were very small indeed compared with the suffering caused by 
one winter of bad trade. If by a strike they saved a winter of 
bad trade, it was a mercy and not a cruelty. 1 
100,000 men were thrown out of work by the late strike, which 
was nothing like the number that would be affected by a bad 





of its hands, What was that! It was an inert mass until it was 
organised and moulded into life by direction, Therefore ' 





winter throughout the kingdom. A great point had been made 
of the fact that a workman should only work one machine, 
and that he should be a skilled mechanic. He was agains: over- 
working any man, but where a man could, without any strain on 


He should have thought that | 


of body or mind, was in the position of a worker. The architect who | 


He believed that collective bargain- | 


| those functions, 





afford to give a proper wage to the workman, and at the | 
n | workmen. 
Under | 


his health, work three, or four, or five machines there was m 
hardship in asking him to doso. The one thing employers had 
been fighting for was to keep down the cost of manufacture in 
this country. He absolutely detind that their victory would tend 
in the least degree to pull down the income that a workman 
carried home with him at the week’s end. The probability was 
that the workmen would obtain more in the long run than if they 
had been successful in the recent strike. He was sorry that the 
Amalgamated Society of Engineers had almost entirely followed 
the dictates of Socialist leaders, the tendency of whom always 
seemed to be to injure any cause which fell under their guidance. 
The interests of capital and labour really were one; and the 
employers had not only fought for their own interests, but those 
of the workmen and the public generally. 

Mr. Archer White said his experience of strikes had been of a 
considerable nature, and he had always found that however far 
the workmen had gone in the matter, they were always impressed 
with the peculiar idea that the strike was the only weapon they 
had against the master. If they could supply the workman with 
some other weapon which would be far more beneficial for him to 
use, both for himself and the trade of the country at large, it 
would be of practical use in the future. 

Mr. Aspinall thought the members of the Club all believed that 
the virulent and exaggerated aspersions that had been cast upon 
Colonel Dyer during the late struggle were entirely unfounded. 
So far from being a ‘‘ Union smasher,” as Colonel Dyer had been 
described, he would not have the heart if there was a mouse in that 
room to tread upon it if there was another space on the floor upon 
which he could put his foot. Referring to Sir John Gorst’s sugges- 
tion as to collective bargaining, it was laid down as a recommenda- 
tion in the report of the Labour Commission that collective 
bargaining as a modus between employers and employed would 
never be ultimately successful or valuable until the force of law 
was given to the decisions of the respective bodies, and until power 
was given to them as corporations to enforce the implement of 
their respective obligations, 

Mr. George Wyndham said that whatever the employers had 
done, they had not pressed their view of the problem unduly, or in 
a tactless and passionate manner. 

Mr. Batchelor thought the only way of bringing the workmen 
to their bearings was by convincing them of the necessity of meet- 
ing foreign competition. He complained that the men had not 
been treated fairly since the termination of the strike, as only 25 
per cent. of them in London had been again employed. If the co- 
operative principle was tried, he thought the results would not be 
as favourable to the workmen as they supposed. 

Colonel Dyer, in reply, said it must be remembered that the 
masters and men were both pleading before the High Court of 
Justice—Public Opinion. He meant by that the opinion of the 
educated classes, and they undoubtedly endorsed the action of the 
employers. In supporting them in their struggle for the freedom 
in the management of their own works, they also supported them 
in endeavouring to maintain the supremacy of the trade of 
England, in spite of the attacks which were being made in 
competition by other countries. The time was not far past when 
the engineering trade of England supplied the machinery of the 
world. Unfortunately that time had passed. He had great opportu- 
nities during his professional life of seeing the workshops of all 
the different nations of the world, and particularly in America. 
He had seen with sorrow the enormous strides which other nations 
had made as compared with England. The trade of America in 
the product of engineering material had risen nearly 300 per cent. 
during the last ten years, while the trade of England had not in- 
creased above 30 or 40 per cent. That was a very serious outlook 
for the future. When going through America he could not help 
being struck with the enormous development of the machinery 
there, the intelligence which was displayed in working it, and the 
marvellous results which were being produced. Twenty years 
ago England supplied the whole of the rails for the rail 
roads of America, but now not only did they not supply one 
single ton, but American rails were actually bought in England. 
He had an opportunity of being placed in most intimate contact 
with the manufacturers, and he asked them how it was that 
they were enabled to make a progress which positively shamed 
the manufacturers of England. Their reply was that they had 
not been able to do a thing until they had freed themselve< 
from the dictates of the trades unions. Until England arrived 
at the Utopia foreshadowed by Sir John Gorst, they 
would never alter —the time when there would be strong 
unions of employers dealing with strong unions of educated 
workers. Until that day arrived the employers had no 
other resource but to manage their own affairs as_ their 
intelligence dictated without the assistance of trades unions. 
Unfortunately, workmen had a fixed idea in their minds that if 
one workman did too much work, he did not leave enough for 
his neighbeur to do. Such a fallacy as that required a school- 
master to upset. The larger the volume of work, the more 
demand there was for labour. When they got the schoolmaster 
abroad, as he hoped they would in the near future, and when all 
these fallacies were exploded, he honestly believed that the 
workmen of the future would look back upon the recent 
struggle as one of the most beneficial things that had ever 
happened to their cause. They were not the enemies of the work- 
ing classes, as the working class papers were so fond of represent- 
ing them ; on the contrary, they were the best friends that the 
working classes had ever had. He wished to impress upon the 
Members of Parliament present the benefit that they could give 
to the working classes by pressing forward legislation to free 
employers from the tyranny of trades unions. He was not 
objecting to trades unionism as long as they confined themselves 
to their proper functions; but if they travelled beyond 
and arrogated to themselves the despotic 
power which they wished, with the most brutal tyranny, it 
was time for the lawof the land to stop it. Until the law 
was strong enough to give the protection which the employer 
had a right to claim, they were not doing their duty to their 
fellow-citizens. The law relating to the system of picketing, 
which was now, under the cover of law, allowed to carry on 
the most awful tyranny and assaults, which placed life and limb in 
jeopardy, should be altered. In America there was a custom, by 
which if a man’s works were picketed, he could go to the High 
Court of his State and obtain an injunction against the men who 
were preventing him from carrying on his business. Why could 
not they have that in England? The employers would never 
attempt to use their victory otherwise than for the benefit of the 
Public opinion and the Federation would never 
countenance for one single moment any oppression of a work- 





| man, or any conditions of labour which were not fair. 


of the misery and suffering caused by a large strike ; but they | 


Not more than , 


A vote of thanks was passed to Colonel Dyer, Sir John Gorst, 
and the gentlemen who had joined in the discussion, and the 
meeting terminated. 








ELECTRICAL INSTALLATION RuLES,—The new edition for 1898 of 
the electrical installation rules of the Liverpool and London and 
Globe Insurance Company forms the third year’s issue of the new 
copyright compilation, displacing their former rules dating from 
1888 or earlier. The value of this periodical re-issue is shown in 
the present edition by the inclusion of several added rules this 
year. For instance, the growth of the adoption of ‘‘ free wiring” 
m various districts has necessitated rules specially dealing with 
the lead-covered twin wires used in this class of work, and the 
extension of the use of electricity for tramway work has led to 
the prohibition of the use of trolley wires, or of dynamos feeding 
trolley wires, as a direct source of current for lighting or power 
upon insured premises other than the power stations, sheds, &c., 
of the tramway people. Further slight additions deal with pre- 
cautions desirable in specific risks, such as corn, oil, and textile 
mills, 
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AND EVERSHED’S PATENT 

EXCAVATOR. 

Srnce the time of the Dutch moulderbatt, one of the oldest 
excavating implements, several attempts have been made to 
follow up the idea in a more scientific manner. All the ideas 
of “‘simple”’ scoops have, however, failed on account of ‘‘ com- 
plications’ involved by the requirements of the work, and 
on account of excessive weight, although the system was 
successfully adopted in Australia some years ago for the con- 
struction of large reservoirs upon the sheep farms there. 
Recently, however, another—the subject of our illustrations 

has been brought out by Messrs. R. and B. Bomford, of 
Pitchill, near Evesham. This machine consists of a large 
scoop pivoted within a channel steel frame, and mounted upon 
broad travelling wheels. It is designed to be worked by 
ordinary steam ploughing engines and wire ropes. 

Messrs. Bomford’s machine weighs only two tons, and hasa 
capacity of 1 cubic yards, and will ascend easily, when full, an 
incline of Lin 3. It is capable of excavating and transport- 
ing a distance of, say, fifty yards, from 250 to 300 cubic yards 
per day, only three men and a boy being required to work it. 
Referring to the illustrations, Fig. 1 shows the machine as it 
travels, empty, towards the excavation, i.e., in the direction 
in which the attendant is sitting. It will be seen in this view 
that the upper of the three pulling chains is tight. This 
chain has a ball fixed upon it near the centre of its length, 


BOMFORD 


seat—which projects from the side of the machine frame 
and the machine is drawn rapidly back to the tip. 

It will be noticed that the bottom when in this position 
Fig. 3—is very near the ground ; this is purposely so arranged 
in order that, should the wheels sink in in going over a soft 
place, it may ride upon the ground and take part of the 
weight, renewable steel wearing pieces being bolted to the 
scoop bottom to protect it from wear in this case. As soon 
as the bank is reached the hook is released from the back of 
the scoop, which instantly turns over and discharges its load, 
as shown in Fig. 4. 

During the last few months Messrs. Bomford have been 
employing, as sub-contractors, two sets of their excavators in 
making the excavation for a large reservoir near Walsall. 
This reservoir is being constructed by Mr. George Law, con- 
tractor, of Kidderminster, for the South Staffordshire Water- 
works Company. It is one of several which Mr. H. Ashton 
Hill, M.1.C.E., and President of the British Association of 
Waterworks Engineers, has lately designed as chief engineer 
to the above company. Its internal dimensions are 410ft. by 
310ft., and 24ft. deep from top of banks to bottom of excava- 
tion, and it is désigned for a capacity of 10,000,000 gallons, 
It is situated upon a hill some 740ft. above Ordnance Datum, 
the formation is gravel, and the reservoir, which is to be an 
open one, will be lined with puddle and concrete. 

In carrying out the work it was necessary to screen some 
10,000 cubic yards of the gravel in order to obtain stone for 
the concrete. For this purpose a retary screen was erected 


— 


-| machinery worked upon this principle, Propose to emp) 
loy 


their excavator for loading into wagons, by erecting suitahy 
timber stages for the machine to ascend in order to ‘ioe 
into them. The excavator is the patent of Messrg Bo arge 
and Evershed. ®+ Bomford 





MOTOR CAR NOTES. 


Moror cars in Glasgow and the West of Scotla 
beginning to receive a measure of attention more 
surate with their importance and possibilities as mediz 
locomotion, and with Glasgow’s position as an enginenn’! 
centre and the multiplicity of industries carried oy a 
around it. The pioneers of the motor car industry in — 
land—Messrs. J. and C. Stirling, of Hamilton— have <. 
done much to compel attention to and materially further 
branch of enterprise. Cars manufactured by the firm na 
embodying the Daimler system of motive power, have fae 
successful operation, and plying for public hire in, and ps 
Hamilton for a considerable time past, and recently a on 
pany was registered under the designation of “ Stirling, 
Motor Carriages, Limited,” which has been formed toac oe ‘ 
carry on, and develope Messrs. Stirling's business th 
membership including well-known engineers and mercha: : 
of Glasgow. More recently still a company has been rons 
with the object of providing motor cars—not necessarily : 
the Daimler or“any one particular system of propulsion with 
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Fig. 1—Going out empty. 


which is held by a strong and simple locking arrangement 
fixed in the centre of the frame. The pull is taken by this 
ball from the centre of the frame, and thus the machine is 
very much more easily steered than if the pull were taken 
from the front of the frame, as it is able to travel ina line at 
an angle with the direction of the pulling rope, like a barge 
when towed from a point amidships. 

The scoop when empty is held in the position shown in 
Fig. 1 by the slack tail rope, and as it is nearly balanced when 
in this position, the strain of the rope is found to be quite 
sufficient for the purpose, even when descending a bank. 
That part of the ‘ ball chain” which is between the ball and 
the scoop acts as a check to prevent the scoop from falling 
over towards the tail rope. Upon reaching the point where 
the scoop is to be filled, the attendant, by moving a lever, 


releases the ball on the pulling chain, and the scoop then | 


instantly, and without stopping, takes the position seen in 
Fig. 2. 

It is one of the chief features of this invention that when 
the scoop isin this, the filling position, the large travelling wheels 
areabove the level of the bottom of the scoop, which is therefore 
able to enter the soil either horizontally or with a slight 
inclination forwards, the desired cutting angle being easily 
obtained by taking up a link or two upon the ball chain. 
When filling, the scoop is pulled directly by the three chains, 
and no strain whatever comes upon the frame, which simply 
serves to steer and control it. 


As soon as the scoop is full the engine at the opposite end | 


begins to pull, and it is then turned up into the position 
shown in Fig. 8. 


scoop—see Fig. 2. The attendant now faces about upon his 


It is prevented from turning completely | 
over by a hook upon the tipping chains—which now take the | 
strain—engaging in a releasable catch upon the back of the | 
' made a speciality of dredging and river improvements with 


BOMFORD AND EVERSHED’S EXCAVATOR 


Fig. 2—Excavating. Fig. 3—Returning full. 


see Fig. 4—and the scoop, having first formed a bank about 
20ft. high, was worked up this and discharged direct into the 
screen, the wire rope being carried up over a sheave pulley 
suspended from a timber structure erected for this purpose. 
In forming the banks round the reservoir, the spoil was 
deposited in layers 2ft. thick, and thoroughly consolidated by 
the wheels of the machine running over it; the pulling ropes 
were carried over the banks by travelling rope porters, con- 
sisting of an 18in. sheave pulley mounted upon a bogie running 
upon a few lengths of portable railway laid longitudinally 
along the outer edge of the bank, and moved as required. 
The bogie was free to run a few yards in either direction, and 
could thus accommodate itself to the line which the rope 
might take when the scoop was steered to the right or 
left. At this particular reservoir only one side was 
available for pulling direct from the engine. Upon two 
of the sides the banks extended to the boundary 
fence of the company’s land, and the third side was 
too steep to allow of an engine being worked upon it. 
In order to form the embankments upon these sides anchors 
were fixed in the ground at intervals along the line of the 
banks, a wire rope was stretched tight between these, and a 
snatch block mounted upon low wheels, and provided with a 


| Sheave pulley of large diameter, was fastened by a clip to 
| this rope at any desired point, the rope from the engine, 


which was stationed at one end of the bank, being led round | 


this to the scoop. 

Although the machine described is especially suitable for 
reservoir work, which is often carried out in outlying districts 
where labour is not easily obtainable, it is equally applicable 
for any situation where the spoil has not to be transported a 
great distance. Messrs. Bomford, who for some years have 


| them. 





Fig. 4—Discharging 


which to carry on public service in Scotland. To begin with 
the company has ordered twelve cars, with which a service 
will be established in such popular watering-places as Dunoon, 
Rothesay, Largs, Millport, and other suitable districts. Some 
of these may be withdrawn from the coast and country 
districts in the winter, so as to run them in the neighbour- 
hood of Glasgow. The cars will each carry about eight persons, 
the runs being arranged to extend for about four miles, and 
the double journey to be performed within an hour. The 
promoters estimate they will run the cars at a cost for fuel of 
under 1d. per mile. Including the cars which have been in 
successful operation in and around Hamilton, Messrs. Stirling 
have sold considerably over a score within the past seven oF 
eight months. As made by them—with the Daimler petroleum 
motor-—the cars are of four-horse power, and something like 
5s. worth of oil runs the cars 100 miles, being about at the 
rate of #d. a mile. 





HastTincGs WATER SuppLy.—Samples of the water are submitted 
monthly to Dr. Dupré, the eminent analyst, who reports that the 
water, which is filtered through Polarite, is of great organic purity, 
and of the highest class, 

IMPERIAL INstITUTE.—The following are the arrangements foe 
lectures during February at the Imperial Institute. These lectures 
will be open free to the public without tickets, seats being ao 
for Fellows of the Imperial Institute and persons introduced 
Monday, February 14th, 8,30 p.m., ‘Sierra Leone, o 
Lieutenant J. P, Mackesy, R.E. In the chair, Ma oe. Genere 
Francis de Winton, G.O.M.G., O.B.,R.A. Monday, February - x 
8.30 p.m., ‘‘The Nile and its Tributaries,” by Colonel C. = 
Watson, R.E., C.M.G. In the chair, Colonel Sir George Leae ! 
K.C.B. Monday, February 28th, 8.30 p.m., ‘‘ The Re-Conquest ? 
the Soudan,” by Frederic C, Villiers, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE PROPORTIONS OF GIRDERS. 


Str,—When will the nature of a beam or girder be understood ! 
Discussion seems interminable, and yet they are only bent levers, 
either supported at both ends, or at one end, as a cantilever carrying 
loads in various positions ; and yet the subject appears mystified, 
and the greatest mystery appears to be the position of the neutral 
axis, which separates the part which is in tension from that which 
is in compression. 

And I see in your last issue a most delicious illustration of this 
line, ina letter to you from a Mr. Jennings, in which he says, 
** doubtless the ‘ Retired Engineer’ has stood in a railway carriage 


—————— —————$ ———-__ = 


; sequently no ‘‘moment of the force due to inertia,” 7.¢., no 
| moment of inertia.” 


It is not impossible that the reason why the part 3 a7? or 3m +? 
received the name of the whole was that for any definite body it 
depends only on the shape, or shape and density, and position of 
the axis, and consequently has a definite value, and can be tabu 
lated ; whereas the acceleration factor, f or @, may be zero or 
anything finite. 

The “ moment of inertia constant’? would be a strictly correct 
name for the part = +, implying the variable factor acceleration, 

With respect to the omission of the acceleration, it may be of 
interest to mention that an eminent professor some time since 
apologised for using ‘‘ inertia’ and ‘‘ mass ” as synonymous terms, 
on the ground that when he wrote a certain book the true idea 
had not seized him. 

It is not, then, surprising to find other writers vague and in- 
exact, as they are simply following in well-marked footsteps ; and 


, 


when it has suddenly stopped or moved forward, the effect of though I agree with “* R. E.” that good service has been done in 


which has been to turn him over. The force with which he is 
turned over is the force of inertia.” Now what does he mean by 
this? Heis mixing the two problems up, for if a man standing in 
a train while in motion has acquired a momentum, and if the train 
suddenly suffers impact, he is then thrown forward 
momentum ; and on the other hand, if he is standing up in the 
carriage while not in motion, then, when the train suddenly starts, 


he is thrown backwards by his inertia ; and I think this is pretty | 


clear, although Mr. Jennings does not seem to have experienced 
this. 

Now I come to another part of his letter, where he kindly gives a 
diagram to illustrate his beautiful theory of the relation of a man rid- 
ing in a railway carriage and a neutral axis in a girder ; but where 
it comes in I do not quite see. But it is very curious; I will not say 
ingenious. He imagines an inanimate subject, ora man suspended 
by a rope, one end of which is attached to the ceiling of the carriage, 


and the other end to the man’s waist, and I suppose he means at | 
as he does | 4 
not state how—we may assume that he has passed a bar or pivot | work, as the key on a flat is never used for this, except in case of 
7 | ** staking on 


his common centre of gravity ; and for this purpose 


through the man’s body there, which the man would hardly, | 
think, appreciate ; and for doing this the man appears to have 
been playing a trick with Mr. Jennings, for he says the man’s head 
took one direction and his feet another, acting as a couple, of 


by his | 


calling attention to the misuse of the term, | fear that the fog of 
custom is too dense to be easily dispersed, ) LOUSLEY, 
Great Grimsby, February 7th. 


SUNK KEY KEY ON FLAT. 

Sirk,—I shall feel greatly obliged if you will kindly insert the 
following in your columns, so that some of your numerous corre- 
spondents may throw a light on what has always been a doubtful 
point to me, namely, the reasons for the use of the sunk key in 
preference to the key on the flat for general work, Neglecting all 
reversing shafts, feather keys, and cases where a key must accu 
rately determine the position of a piece of mechanism on a shaft, 
and adhering to general shafting and millwork, &c., my experience 
is that up to moderately heavy work the key ona flat is more 
satisfactory than the sunk key. 

I have not been able to determine how this applies to heavy 


U. 


with four or more keys, the wheel being bored 
larger than the shaft, which hardly applies to the point 
question, 

For example, take the fly-wheel of an ordinary type gas engine. 


in | ; ; , . 
} and I should be obliged if you would publish this, as the 


} 


| give up 966 units of heat. 
| relative volume of steam and water is 1 ; 237, 


| circulated, 


| 

| boils at 554 deg. Fah., 
i 

| 


| a specific gravity of 1°25, the circulating pump may bx 





includes a small propelling instrument—an ordir 
a heating coil, an a heat distributing vessel, 

either the engine jacket, or it may be a coil plac 
pipe, or it may be a combination of the two, 
or any other liquid possessing no latent heat 
much heat per pound, because there is no condensation pos 
but this is balanced by its greater specific gravity, Thite see: 
engine working with steam in the jacket, each pound of stat mn an 

With a boiler pressure of 1001 = 
: ee _ The temperature 
steam at 100 1b, boiler pressure is 338 deg. If glycerine Pye Se 
100 deg. it can give a A 62 dey. to the cylinder, and 6» a 
14,694 units per equivalent of 1Ib. of water. As the «rm 
of glycerine will be about 0°50, we have about 7300 units 
It is thus easy to calculate the capacity of the ¢ 
circulating pump if we know the temperature, As glycerin Small 

there is a large margin of difference ; only 
able between the jacket and the cylinder. Given equal eflicienes 
a pound of glycerine should thus be nearly eight times as effets. 
a pound of steam in heat-carrying properties, Glycerine re 
? less than if 
‘rine 


hairy Pump will do 
rl ‘‘ttter may he 
‘ed in the stear 
( Ybviously glycerine 
cannot give up “ 


ed at 
x 237 is 
eCihe heat 
Per pound 


as 


Calculated per cubic foot, g 
tenfold as effective as steam as between a temperature difference 
of 62 deg. for glycerine and a latent heat evolution of 966 tn t 
for steam, (ilycerine is not merely a good jacketing agent $3 
also easy to use it as a superheater by means of the . 
steam cylinders, which having no jackets, can be encased by coils 
flat pipes forming part of the glycerine circuit. But the appli ” 
tions are too obvious to demand further explanation. om 

mM, 

Artesian Works, Peartree-street, Goswell-road, 

January 24th, 


water were used, 


t, it is 
coil in the 


H. Boory, 


THE DUM BULLET, 
Sirn,— My attention has been drawn to a letter on the Dum Dp 
bullet in your paper of December 17th, 1897, signed by “M, 4 


DUM 


un 
. . letter is 
apt to mislead those who do not know the facts of the case, 

The Dum Dum bullet differs very materially from the Tweedie 


Make a flat on the shaft a little wider than the key, push the key 
up by hand only for experiment—and that key will not come 
loose while running, although it may bump the first revolution, as 
it fastens itself. Of course, if there was much back-firing, causing 


| bullet intwo important points :-- (1) The former has the le ud exposed 
at both point and base, the latter only at the point ; (2) th former 
| is coned at base, from bottom edge of cannelure to 
base, whilst the latter is practically parallel at the lower end 
This coning is done to reduce the wear on the rifle, which Was 
found to be very excessive, and it prolongs the life of a ritle 
considerably, The Tweedie, and all sporting bullets made on the 
same principle at the base, are bound to wear out « rifle very 
quickly ; much that after 500 or 600 rounds it wouli 
probably be difficult to obtain accurate shooting, This would meay 
that the Government rifle in the hands of the soldier would i 
worn out in about three or four years, if firing unconed solid hase 
bullets ; by exposing- the lead at the base and coning the latter 
the life of the rifle is prolonged to over 3000 rounds. ‘The accuracy 
of shooting at 500 yards with the Dum Dum bullet is also better 
than that of the Tweedie bullet. These results have been arrived 
at after exhaustive experiments, and after firing many thousands 
of rounds. I therefore think that some credit is due to th Indian 
| Ordnance Department for devising a bullet which stops a man 
shoots straight, and does not wear out the bore of ifter 

few hundred rounds, N Ba 

Dun Dum, January 3rd, 


which he gives a diagram, and says that this couple is analogous 
to the couple produced by the forces in the top and bottom flanges 
ina girder. Now, if this was the case, the man’s body must have 
stretched or torn asunder at the point of suspension. This is : 3 J ; . 
theorising with a vengeance. reversing of the shaft motion, the bump would continue until the 
Now, Sir, with your permission, I will show by diagram the | &2g!ne, took up its load in the proper direction, On the other 
comparison between my theory and Mr, Jennings’, and show what | hand, it is well known that sunk keys in gas engine fly-wheels 
, F often do come loose, no matter how well fitted or how tightly 
driven. I myself have keyed these wheels up with striking 
hammer and stiff drift, until | have been afraid of bursting the 
boss, and still they have periodically come loose, as testified by 
| the disagreeable bumping noise caused by them. This is only one 
instance. The same applies in all ordinary work. 

During a considerable experience in shafting and general mill 
| work, I have never seen a key on a flat come loose, although sunk 
| keys have often required driving up afresh, I know of mills fitted | 
| up with shafting ranging from Zin, to 4in, diameter, and every 
| coupling keyed on the flat; and although these have been 
|} running over twenty years, and in some cases much longer, the 
| keys have never come loose. In fact, in one or two cases, the 
| shaft has twisted off behind the coupling before the key would 
| give. Yet, when these couplings have been replaced or duplicated 
} on shafts, they have been fastened with sunk keys, the long and 

faithful service of the key on a flat counting as nothing against 
| modern practice. | 
My contention is that the key on a flat, if not absolutely tight at 
time of keying up, will fasten itself and remain fast, unless by Sir, 
some means the key be compressed sufficiently for it to pass 
off the flat, which is impossible. The only objection I can see to the 
use of this key is the great bursting stress it would put on the boss 
of the piece keyed by it. Probably this is the reason it is dis 
carded in heavy work. On the other hand, it would effect a great 
saving in time and expense in key-waying shafts, &c., if adopted. 
; The sunk key has several disadvantages. It is more expensive both 
| in machining and fitting; it weakens the shaft ; if there is the least 

play in it, the edges of keyways, both in boss and shaft, tend to 
| shear it off between them ; and should the boss be accidentally 
| bored slightly larger than the shaft, the wheel will rock, and must 
| have another key put in at right angles to obviate this, 

I feel that the explanation of the above must be very simple, 
and that some one of your readers will very ‘soon be able to throw 
some light on it, and point out where [ am in error. I have failed 
to discover any satisfactory reason from the ordinary books on 
machine design, &c. ; and although my friends seem to take it for 
granted, when asked, that the sunk key is the best, yet. when 
pressed for the reasons why, they are unable to give them. 

Sheffield, February Ist. DRAUGHTSMAN, 


edge of 


80 80, 


a rifle 


THE WAR, 


“The end of the war” is the title of an article page 
of THE ENGINEEER, January 28th—which for me has bei 
instructive reading. But the instruction is not on the 
mated Society, nor on its wreck, nor yet on the eight hi 
tion, but on the control or command of workshops. 

How, may I ask, and in what way did masters | ntrol 
of their workshops! Go back fifteen, twenty, or even thirty years 
to a time when masters were full of work and big profits. Master 
in this happy condition were as a rule genial, and indisposed t 
quarrel with men, Men made demands which were readil 
granted. By-and-bye leaders of these men, emboldened at the 
progress of their continued demands, became ruling factors in 
many workshops throughout the country, curtailing the output of 
machinery, imposing irritating and vexatious restrictions on the 
disposition of skilled labour ; and all within the walls of work 
shops which contained of their own property not one iota, not 
even the dust on their feet. 

Now, | contend that if masters had adopted rigorous, resolute 
government of their own workshops -government, rigorous and 
resolute in the most determined sense of these words, begun at the 
beginning and continued throughout, of all labour, skilled or 
otherwise, they would not have had this battle to fight. And I very 
much doubt if a society such as that which has been wrecked could, 
under such government, have grown even to deserve a name. 

Such government in workshops would have dispensed with the 
need to write what was written in the article to which | have 
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would happen ; and instead of taking an animate being to experi- 
ment on—for fear of his playing me tricks—I prefer taking an 
inanimate body, such as a bar of iron of a given length and of 
uniform section, and suspend it from its common centre of gravity 
by a rope to the roof of the carriage. Then set the train in motion, 
and at the sudden impulse the bar, from its inertia, would bodily 
move backward to a distance depending on the velocity of the 
train and the inertia of the body with which the train came in 
contact ; and it will be seen by the diagram that the body is shown 
to move parallel to its normal position in either case, and raised 
more or less by the inclination of the rope, the angle of which 
depends on the velocity of the train and the inertia of the body | 
offering resistance to the train. The normal position of the bar | 
is shown in full lines, the altered positions in dotted lines. The 
word ‘‘forward” shows the effect when a train in motion has 


RAILWAY SPEEDS. 

Sir,—Mr. W. M. Acworth, page 90, is completely in error when 
he assumes that I have ever claimed ‘‘ that American engines can- 
| not have surpassed the speed of eighty-two miles an hour.” It | referred, viz., ‘there is always a tendency to slackness when 
struck or run into something, and the word “backward ” the effect | will be remembered that in a fvot-note the Editor of THE! affairs prosper.” It is this slackness which has been handled by 
caused on the starting of the train. And I think, if Mr. Jennings | ENGINEER asked me to examine my note-book, and give the de these leaders of men, and war has been the result. 
had paid less attention to the neutral axis, and more attention ty | of the trip to Atlantic City in 1893, These details were give: Liverpool, February 7th. ALEXANDER DaLryMrie. 
the motion of bodies, both relative and absolute, it would be more | Showing a speed of a mile in 437 seconds, My letter was simply a 
to his advantage. W. H. Bipper. | record of fact ; it contained no opinion or claim of any kind. 

11, Delahay-street, Westminster, February 2nd. As to the speed from London to Leicester, it would not pay the 

: ; | Midland Company to run the distance in 100 minutes, and the 
| travelling public does not ask for it to be done. On the other 
| hand, the time from Manchester to London could be reduced to 

1 hours without the “ running speed” being any higher than at 

present ; but nothing can be done so long as ‘the 4 hours and 

15 minutes understanding” exists. 

I am unable to agree with Mr. Acworth that engines should be 
able to run ‘‘ 20 per cent. above the booked speed,” or that ‘“ coal 
economy must cease.” I am strongly opposed to engine drivers 
making up time by running at a higher speed than they are booked, 
and also to the drivers being under the control of the traffic de- 
partment. The running speed of English trains is quite fast 
enough, and to run faster simply means increased working expenses 
and a reduction of dividend. If the general public asked for 
higher speed, the companies would give it; but at present there 
isno such demand. The great evil of which the passengers very 
properly complain is the lateness of trains, due to ‘“‘delays at 

| stations and signals.” The station delays are to a great extent 
caused by the passengers themselves taking such vast quantities 
of luggage, and especially cycles. Only a few months ago I was a 
passenger by an important mail train, when no less than 15 minutes 
were lost at one station, loading up thirty-four machines. 

The question of train speed is one which should be left to a very 
great extent in the hands of the general manager of each railway. 

| He certainly should be in a position to know what speed will pay 
of uniform thickness ¢ and density p, = m7? = Zatpi?@=_ and what speed will not pay on his own railway ; and if he con- 
tp. Sa /*, a being a very small area. | siders a higher speed is necessary, he will increase the speed. 

On the other hand, in a loaded beam or girder the stress on any | However, in my opinion, any considerable increase in the speed of 
fibre is proportional to its distance from the neutral axis, and if p | English trains will mean less dividend to the shareholders, 
is the stress at unit distance, the force P exerted by any fibre of Leicester, January 31st. CLEMENT E, STRETTON, 
area « and distance 7 is pa7, and the moment of this force about 
the axis is Pv = pais? So the momentof resistance of the section 
is Spar? prar, 

Thus the *‘moment of inertia” and the ‘‘moment of resist- 
ance” of a girder section are alike in being moments of forces, and 
the formulw have a common part, 3 a r?, which has been called 
the ‘‘ moment of inertia.” But neither = a 7? nor yet = m #? can, 
strictly speaking, be regarded as the ‘“‘moment of inertia,” 
for the factor @ representing the acceleration is wanting, and 
without acceleration there can be no force due to inertia, and con- 


BRITISH TRADERS AND FOREIGN COMPETITION. 


Sir,—An additional instance of the superiority of British com 
mercial methods abroad, and one forming a pleasant relief to the 
almost universal condemnation of those methods by British Consuls, 
is to be found in a recent report by the United States Consul at 
Nice, on ‘‘Our Foreign Trade Methods at Fault.”  ‘‘ English 
representatives and commercial agents and travellers are found 
exploring the world’s markets at home and abroad, creating new 
ones and holding old ones. They want trade and they secure it. 
They have systematic plans and pursue them with definite views, 
and attain profitable results.” CR 

Westminster, 8.W., January 17th, 


Str,—May I cast the shadow of an excuse for the misuse of the 
term ‘‘moment of inertia” in dealing with girders by throwing 
another light on the subject, and so disperse some of the existent 
fog noticed by your correspondents, ‘‘ Retired Engineer” and 
sp ; 9 

t. E.? 

Inertia is not only a property of matter, but it is also a 
measurable one. The pressure required to drive a nail into a post 
or punch a hole through an armour plate admits of measurement 
or calculation. The inertia of the hammer-head or of the pro- 
jectile rises to the occasion and supplies the necessary force, the 
change in the velocity of the hammer-head or projectile mean- 
while, or its negative acceleration f, being great. This pressure 
or force exerted by a body whose velocity is being changed is at 
any instant measured by m f, the product of the mass of the body 
and its acceleration at that instant. This is the ‘‘ force due to the 
inertia” or simply the ‘* inertia.” 

A force P exerted at a distance r from an axis has a moment 
P + about that axis. If the inertia of a small body revolving about 
the axis supplies the force, the ‘‘moment of the force due to 
inertia,” or shortly, the ‘‘moment of inertia” is m fr, f= or 
being the tangential acceleration, and @ the angular acceleration, 
so um fr=mwitp Andthe ‘moment of inertia” of an extended 
body is 3m 72@=@ 3m 7°; or, if the body is a very thin plate 


MODERN WIRE-WOUND ORDNANCE. 


Sir,—Referring to your issue of February 4th, and the article 
No. III. on the ‘Construction of Modern Wire-wound Ordnance. 
with the illustrations of vertical furnaces at the Royal Arsenal, 
Woolwich, in the department controlled by Mr. Isaiah Tarton, 
may I be allowed to state that the producer gas heating these and 
other furnaces in the gun factory is made in the water-bottom ga 
producers with which my name is associated, and not in those of 
the type supplied by the Dowson Company ‘ 


Malvern, February Sth. Bernarp Dawse. 


TUBES IN SHEAR. 


I have a pin bridge to put up; it is a small affair, only 
It is necessary that it should he 
pins of steel tube ; 
face, which 

However. 
and 


SIR, 
25ft. span, for foot passengers. 
extremely light. I am going to make the j 
hydraulic tube, in fact. This will give me plenty of sur 
is, I take it, an essential element in shearing strength. H 
I can find no data on the subject, or information of any kind, oa 
as I begin to think that no experiments on the subject have ever 
been made, I venture to ask through your columns for the resuits 
of other readers’ experience. I have an idea that the late Rowland 
Mason Ordish used tubular pins in the Buda Pesth or some other 
bridge, but I am not certain. P, WARREN. 

Isleworth, February 9th. 


CYLINDER JACKETING. 


Sir,—My attention is drawn to your leading article of January 
14th, in which you very correctly point out that a steam cylinder 
may be jacketed more efficiently than by steam by means of a 
liquid unchangeable by heat. May I draw your attention to the 
patent of Mr. B. H. Thwaite, No. 18,727, 1895, in which I am 
interested, and which provides for this use of liquids, preferably 
of glycerine. The mode of application is simple. A closed circuit 











MP will dy 
ter May he 
t 1e g 





er Pound 
1€ small 
Tine only 
ice avail 
ficiene, 

ettectiy, 
e having 
S than if 
I'S nearly 
ifference 
66 units 
‘Nt, it js 
l in the 

Y Coils of 


ipplhieg 


DOTH 


Mm Dan 
M. 


tter j 


Weed 
X posed 
tormer 
ge of 
r end 
hw is 









RAILWAY MATTERS. 


Tue Korean Government having adopted a resolution 

jlway concessions shall be granted to foreigners, SAYS a 
‘the Times, the Japanese Minister in Seoul demands 
the construction of the Seoul-Fusan Railway 
made in August, 18%, shall be 


that ne hl , 
‘ahe cable i 
Kol he contract for 
) / Japan, under the arrangement 
p Pare without delay. 

Tur record of train accidents in the United States in 

ey or last, includes 107 collisions, 5 derailments, and 6 other 
et tx, a total of 208 accidents, in which 28 persons were killed 
‘mu ‘i injur d. ‘The number of accidents due to defects of road 
. , to deh cts of equipment 38, to negligence in operating 52, 
fo unforeseen obstructions 11, The number of accidents 
mh) 


was 
nd to, 
nexplained V 
» Sunday morning a collision occurred on the 

t Northern main line immediately south of Huntingdon, A 
biti train was taking in water, and a few minutes later an express 
pais 1s train travelling on the same line dashed into the rear of it, 
eB entering the guard’s van to matchwood, overturning the engine, 
aiF attering some twenty wagons across the main lines, while 
inent way Was ploughed up for a considerable distance, 


EARLY 01 






the pernk : 
rt oe r, fireman, and guard of the express goods train received 
it ’ . . 

y~mewhat serious InpUrtes, 


4 REPOR' dated December 14th last has been received 
t the seh - ag - 
petersburg transmitting a despatch from the British Vice-Consul 
“Archangel. reporting the opening of the Vologda-Archangel 
on Novermber 29th last, 


t 
Railway 
a4) mile 


nditien 


of the population of the province of Archangel, which 
has hitherto periodically suffered from a failure of the rye 


ind 
harley cro]? 


Works on the Mogul Serai-Gya Railway, a branch of the 
fast Indian Railway undertaking, in full more, 
rhe earthwork all along the line is almost complete, and the laying 
f tempor uy lines for service works ix going on apace, but the 

somewhat backward owing to the dithiculty in getting 


ure SWI once 


dge work } 

ridge but it is to be hoped that this difficulty will be soon got 
er. as Some good brick contractors are in the field and have 
tarted operations, There is no reason to doubt, says ladian 
Kugine that the line will be completed hy the date that has 


een named-—June, 1899 and opened for traffic by the end of that 


Tur estimated expenditure upon construction for the 





Mandalay-Kunlon Railway, Burma, during the official year 1897 
sis put down at “3 lakhs. The budget for the same period 
itains an item of 25) lakhs for the construction of the Sagaing 
branch connecting the Burma Railway system with the 

( River in the neighbourhood of Monywa, the head 





ters of the Lower Chindwin District. This section, says Jadiau 


Engine will open up a large tract of land-locked and fertile 
ntry to a prosperous trade. A sum of $135 lakhs is the 
timated cost of completing the Meiktila-Myingyan Branch, the 
rthwork of which has been completed this season as a famine 
f wor Myingyan is probably after Rangoon the largest 
trade centre on the Irrawaddy, and, bringing it into railway connec 
} yport, must add largely to the revenues of the 


th it s 


Tur Mechanical Inspection Bureau of the Royal Rail 


1 Department in Berlin has constructed a simple and ingenious 
paratus for determining the actual speed of the Stadt and Ring 
hn trains between any two stations, In one compartinent of a 


weed an ordinary Morse recorder, which is supplied with 
ma battery, and connected with a make-and-break con 





car axle. This contact is so arranged that the current 
interrupted at every half-revolution of the axle. The result 
ing Morse record strip, on which every revolution is shown by 
ks in the line, gives a mathematically exact picture of the 
vement of the train. The results were shown in curves at the 


Verein fiir Kisenbahnkunde at Berlin, first for an ordinary run, 
id then for a forced run, when the locomotive was pushed to the 


{serious railway accident, by which seven persons 
ed and a number injured, occurred on Friday morning at 
the Barassie Junction of the Glasgow and South-Western Railway. 
in involved was a local one, which leaves Kilmarnock at 
o'clock, on the arrival of the express from London. Through 
wsengers change into the local train, and it also carries a large 
umber of workmen, The first stoppage is at Troon, It 
t ihout half-past seven o'clock, while the train was crossing 
the main line at Barassie Junction, it came into collision with a 
ods train from Ayr Harbour to Irvine, which runs in connection 
vith the Ayr Steam Shipping Company's steamer, and is timed to 
ive Ayr at one minute past seven. There is a loop line at 
Barassie, and the two trains met at the junction, with the result 
that both engines were completely wrecked. ‘T'wo carriages of the 
passenger train and three vans of the goods train were telescoped 
ind piled together in a heap, blocking the whole traffic. Mr. 
Cooper, general manager of the railway, said that the passenger 
train was made up as follows :~-The engine, a van, two third-class 
urriagt t first-class carriage, a composite first and third-class 
carnage, and a brake and third-class combined. The van next 
ngine was demolished, and the third-class carriage next it was 
pr much in the same condition. The next carriage was upset, 
while the fourth vehicle was only damaged slightly at the end. 





seems 




















AccorpInG to a recent report of the United States 
‘onsul at 'Tientsin, it is the intention of the Chinese Govern- 
ment, upon the completion of the Lu-Kou-Chiao-Hankow Railway, 
‘o construct a line from Paoting-Fu, the capital of this province, to 
lai Yuen-Fu, the capital of the province of Shansi. About 120 
miles west of Paoting-Fu there fs a rich coal and iron district, the 
development of which is the object of the contemplated railway. 
This line wilt be of importance to foreigners as it will open for the 

hsumption of foreign commodities the whole of the Fen Valley 
from Tai Yuen-Fu to Tung-Kwan on the Yellow River, at which 





| 3,588,413 ; 


Foreign-oflice from her Majesty's Consul-General at St. | 


The new railway, 594°91 versts | 
) in length, will very beneficially affect the material | 





| in December, 


| advocated by Fontana. 
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NOTES AND MEMORANDA. 


Durine January English shipbuilders launched eighteen 
vessels of about 26,296 tons gross, against eighteen steamers of 
about 27,357 tons gross in January, 1897, One vessel of about 
1000 tons gross was launched at Belfast, 


Tue imports of pig iron and unwrought steel into the 
United Kingdom from the United States during 1897 amounted 
to 13,785 tons, and 298 tons respectively during December, as 
against 15,347 tons and 97 tons respectively in November, 

Tue following figures show the increased value in 
dollars of the mining products of British Columbia since the year 
1890; 1890, 2,608,608 ; 1891, 3,546,702 ; 1892, 3,017,971 ; 1893, 


25,717 ; 1895, 5 302 ; 1896, 7,146,425 dols. 








a 


1894, 





Tue number of vessels which passed through the Suez 
Canal during the twelve months ending Decembey 31st last was 
2986, as compared with 3409 in 1896, and 3434 in 1895. The 
receipts show a corresponding falling off—having amounted to 
72,836,830 fr. in 1897, as compared with 79,569,994 fr. in 1896, and 
78,103,718 in 1895, 


Unper the new commercial convention between the 
United Kingdom and Bulgaria, : 
ments, utensils of all kinds for use in trades and industries, stoves 





| and furnaces for industrial purposes, workshops, &c., are admitted 


free of duty, as are also common cast iron wares and screws. 
Copper in ingots, plates, and sheets, are subject to a duty of 10 per 
cent.; iron and steel, scrap and pig iron, & per cent.; steel and iron 
in blooms, ingots, bars, plates, sheets, hoop iron and nail rods, 
10 per cent.; wrought iron and steel plates, polished, varnished 
coated with copper, zinc, or tin, 12 per cent., 





all ad calorem, 


AccorbinG to the returns issued by the Association of 
German Iron and Steel Masters, the total output of pig iron in the 
German Empire including Luxemburg-—during the month of 
December last amounted to the record tigure of 615,455 
compared with 599,125 tons in November, 1897, and / 
1896, This shows an increase of 16,330 tons, or 
72 per cent. on the preceding month, and of 62,736 tons, or 
11°35 per cent. on the corresponding month of last year. During 
the year 1897 the total production amounted to 6,889,067 tons, as 
compared with 6,360,982 tons in 1896, an increase of 528,025 tons, 
or 8°30 per cent, 






tons, as 
19 tons 


” 





first use of 
Gascoigne fell 


WILLIAM GASCOIGNE is credited with the 
cross-hairs in telescopes in 1640, or a little earlier, 
at the battle of Marston Moor in 1644, He speaks of only hair and 
thread, In 1662 Malvasia employed, besides hair and vegetable 
fibre, silver wires. In the middle of last century glass and mica 
plates, with engraved lines, were employed in place of cross-hairs, 
as described by Brander in 1772, and used by Breithaupt in 1780. 
Spider webs were not thought of until 1775, when their use was 
In 1818 Struve employed fine glass threads, 
and platinum wire has been substituted in recent years. 





Tur Journal Officiel has published a report of the 
Governor-General of Madagascar on the trade and industry of 
that island, which is as complete as is possible in the case ‘of a 
newly-occupied country, pee which reduces to a proper level the 
exaggerated reports of the wealth and prosperity of some parts of 
the Colony, while at the same time pointing out the resources of 
districts hitherto unknown. The value of the imports of textiles, 
which the greater part of the whole import trade, 
amounted in 1896 to 6,252,000 f., of which the share of the United 
Kingdom British India was valued at 3,776,802f.. that of 
the United 2.150,473f., France 551,628f.. and Germany 
315. 393f, 


COMpose 





and 
States 





A Giant fossilised oak trunk and two branches complete 
has been discovered embedded on land which is being excavated 
for the construction of municipal sewage outfall works at Stock- 
port, Cheshire. It is an exceptionally tine specimen, exceeding in 
dimensions any oak now growing in this country, and its quality, 
in beauty of colour and grain and in solidity, makes it unique. 
The tree i computed to weigh over 40 tons and to contain suffi- 
cient material to provide the furniture for a town hall or other 
public building. Experts have declared it to be one of the giants 
which grew thousands of years ago in the primeval forests. Pro- 
fessor Boyd Dawkins, the well-known antiquary of Owens College, 
Manchester, says that the oak cannot be less than 10,000 years 
old, Stockport Corporation has been asked, in a petition signed 
by several well-known men, including Professor Boyd Dawkins, to 
undertake the expense of its removal, that it may be preserved as 
a historic natural history specimen. 








THE tracing of the pretty curves formed by compound- 
ing pendulum vibrations of different periods is a fascinating pastime 
of which we were beginning to believe the resources were pretty 
well exhausted. Prof, Charles Schlichter, of Winconsin, has, 
however, discovered ‘‘ fresh woods and pastures new” by extend- 
ing the method to space of three dimensions, and representing, by 
the aid of the stereoscope, the resultant of harmonic motions of 
three frequencies in three different directions, mutually at right 
angles. To do this, says Nature, Prof, Schlichter attaches a minia- 
ture electric lamp to the bob of a Blackburn pendulum vibrating in 
a horizontal plane. and photographs the tiny speck of light by 
means of a stereoscopic camera attached to a pendulum which 
swings in a vertical plane about a horizontal axis through the 
optical centres of the lenses. This last pendulum gives the third 
vibration component. When the diagrams are viewed through 
the stereoscope, the curves spring out into relief like bent wires ; 
their forms for many of the higher ratios, such as 5:6:9 or 5:8: 9, 
being very striking. 

A reporT of the commanding officer of the Watertown 
Arsenal, U.S.A., recently issued, contains the record of a series of 
tests of bolted and riveted joints upon a number of samples sub- 
mitted by the Berlin Iron Bridge Company. The series comprises 
tests of riveted and bolted joints, otherwise similar, with 2, 3, 4, 
and 12 rivets in one sample and bolts in the other sample other- 


| wise similar, in single longitudinal row and single shear ; 2, 3, and 


place this trade route crosses the river on its way to Si-Gnan-Fu, | 


the capital of Shensi province, The line will tend to revive the 
grain industry of Shansi, the province known in olden time as the 
granary of the empire, but which is still in a paralysed state as 
the result of the Tai-Ping rebellion and the widespread devasta- 
tion hy famine in 1877—-8, from which the natives have made no 
effort to arouse themselves. Once the Lolss barrier is broken by 
‘railway this part of China will be brought in touch with the out- 
ide world, and the result will be more important than the Chinese 
‘magine, ‘The Lolss seems to be a clay with a large mixture of 
sand, which has filled up the valley throughout Shansi and Shensi. 
Richthogen says that the peculiar formation in steppes with per- 
pendicular sides—even the roads in this region are worn down in 
paces as much as 50ft. or 75ft. perpendicularly—is due to aérial 
'nfuence and not to erosion, Little rain falls in these provinces, 
in Shansi not a drop fell in 1876—8, which resulted in one of the 
#reatest famines of modern times. The provinces to the west are 
rich in raw materials, such as skins, wool, &e, Even now the 
( ustoms returns show how large the exports to Europe and America 
ire, W ith railways laid along the nataral trade routes that have 
»een established for centuries, China will become a most dangerous 
‘ompetitor in the supply of raw materials to the great manufactur- 
ing centres of the world, China will never become an exporter of 
manufactured goods, : 
nation, and although they are becoming users of machinery, they 
cannot invent what is necessary for continually developing 
requirements, i 














| pitches. 


The Chinese lack a certain power of imagi- | 


1 in single row and double shear ; two rows of 3, 4, and 5 bolts and | 
rivets each in single and the same combinations in double shear, | 


some of the combinations being repeated with different widths and 
There is also an angle iron joint with two rows of three 
sach, bolts in one case and rivets in the other, in single shear. 
The specimens were designed to fail by the shearing of the bolts 
and rivets, and this is generally the case, the exceptional tests in 
which the plate failed being repeated to produce shearing of the 
rivets or bolts. 
the shearing of both bolts and rivets we find for the riveted joints 
an ultimate average tensile value of 34,1031b. per square inch of 
gross section, and for the bolted joints 25,598, the bolted joint 
averaging thus almost exactly 75 per cent. of the value of the 
riveted joint. A joint consisting of two rows of five rivets each failed 
at 35,9401b. by fracturing the plate across the first row of rivet 
holes, the tension per square inch of net plate section being 42,890. 





A similar joint bolted failed at 19,000 by shearing the bolts. In | ‘ 
every case where the riveted joints failed in the plate the similar | place of the laminated 


bolted joint failed by shearing the bolts at a much lower tension. 
The most important and interesting feature of the test, however, 
says Power, is the elongation, which is much greater in the bolted 
joints. A joint of four rivets in single row and single shear, 
stretched ‘0012in., ‘0034in., and ‘0074in. under strains respectively 
of 10,000 Ib., 20,000 Ib., and 30,000 lb. The corresponding bolted 


joint stretched ‘0060in. under 10,000 Ib., °1261, over in. under | four suspension links, supported from the body of the 
| helical springs under compression. The total weight of the battery 


20,000 Ib., and failed by shearing the bolts at 22,0001b. This is 


representative of the comparative action of all the joints, 


icultural machinery and imple- | 


Taking fifteen tests in which the failure was by | 


! that employed on the cabs. 


| purpose. 
| tains eleven plates, which have a capacity of 172 ampére hours at a 


Punched | is about 13 ewt. 





MISCELLANEA. 


Tue jubilee of Mr. Howard Bowser, J.P., as a member 
of the firm of D. Y. Stewart and Co.,, of St. Rollox, was recently 
celebrated. Asa memento of the occasion he presented in the 
form of a trust a cheque for £500, to be invested for the benefit of 
the sick fund of the firm. 





Tue second annual dinner of the past engineering 
students of University College, London, will be held at the Criterion 
Restaurant, on Friday, February 18th, under the chairmanship of 
Professor A. B. W. Kennedy, F.R.S., LL.D. Past students 
desiring to attend are requested to communicate with the hon. sec., 
Archibald P. Head, 47, Victoria-street, London, S.W. 


THe death occurred on Tuesday at Broomlands, 
Hatherton, Cheshire, of Mr. C. J. Mare, ship and bridge builder, 
says the 7'mes. He owned shipbuilding yards at Blackwall, Mill 
wall, and Northfleet, and constructed a large number of vessels for 
the British and foreign Governments, as well as for shipping com 





panies. He was the recipient of medals from the British and 
acne Governments, and was decorated by the latter. Mr. 
Mare constructed the Britannia tubular bridge over the Menai 


Straits. the Saltash Bridge, and the Westminster Bridge. 


INDIAN papers announce the death of Mr. G. K. Winter, 
M.1.C.E., who filled the position of telegraph engineer to the 
Madras Railway Company for the long period of thirty-four years. 
Mr. Winter, who was a member of several electrical societies, 
patented a number of inventions, including Winter's inter-com 
munication on trains, now in use on the Madras Railway and one 
other line in India. At the present time an English company is 
experimenting with the patent in conjunction with the Board of 
Trade. Another invention of his is the block signalling apparatus 
for single lines, which is now used by the Madras and other Indian 
railway companies, as well as by some railway companies in New 
Zealand and South America. His latest patent is an improvement 
in the block ticket system, 











THE experiments which have just been made at Ports- 
mouth with an American form of celluloid, made from the pith of 
cornstalks, do not appear to have been a great success, It was 
claimed for the celluloid that it expands only in those parts that 
come into immediate contact with water, and would thus plug a 
hole automatically, and yet would not burst the cofferdam in the 
way cork has done. However, at the trials against a target, made 
to represent the side of a steel ship protected by a cofferdam 
packed with blocks of celluloid, the result, when a shell was fired 
into it, did not bear out this claim, says the Army and Navy 
Gazette, The shell used was one of 50 1b, fired from a 5in. gun, and 
it burst inside the cofferdam, blowing away a part of the steel 
backing. About twenty minutes after water had been admitted 
to the hole at which the shell entered it had soaked through the 
celluloid and was pouring out through the fissure in the steel plate 
at the back. It is obvious, therefore, that the protection here 
given is totally inadequate. 





Tue British Consul at St. Paul de Loanda says there 
are only two products of the Upper Congo, as far as its resources 
are known at present, which are valuable enough to pay the cost of 
transport. These are ivory and india-rubber, both of them, un 
fortunately, limited in quantity and slow of growth. It is a 
mistake, however, to regard the exhaustion of either as inevitable. 
There is sufficient india-rubber in the forests of Upper Congo to 
yield rich harvests for many a year, even at a much greater rate 
of exportation than the present, which has attained an average cf 


100 tons a month. Nothing could possibly repay cultivation 
better. The preservation of the climbing plants from which the 


elastic juice is obtained, and the introduction of trees containing it 
in greater quantities, are, therefore, a labour of forethought to 
which too much attention cannot possibly be given. Already 
something bas been done in this direction by a few officers of 
superior intelligence, but others have caused wide stretches of 
forest to be stripped of wealth with little regard for the needs of 
the future. 


By the completion of the large storage works at Gorth- 
leck, the final step in the scheme connected with the utilisation of 
the Falls of Foyers for the production of aluminium has now been 
taken. The reservoir, says the Klectrical Engineer, is situated 
about three miles from the turbines at Loch Ness, and has been 
formed by throwing a dam across the valley below the two natural 
lochs Garth and Farraline, the level of the former being raised 
20ft. and of the latter 10ft., a fine sheet of water 5} miles long 
being thus created. An interesting part of the work consisted in 
diverting the river E., draining a mountainous district, about 
twelve square miles in extent, into the reservoir. The total 
capacity of the 4000 million gallons, which, it is expected, with 
the unequalised portion of the watershed of the river Foyers, will 
produce a continuous 5000-horse power at the factory. The sur- 
face of the reservoir when full is 640ft. above sea level, and the 
impounded water will be discharged into the old outlet from Loch 
Garth, to pass along the old river course, being diverted into the 
tunnel supplying the turbines at a height of 400ft. above sea level. 
As the height of the turbines is about 50ft. above sea level, an 
effective fall of 350ft. is obtained. During the past year, as the 
reservoir works have been approaching completion, storage suffi- 
cient to keep the present machinery at work continuously has been 
provided, and the business of the British Aluminium Company in 
making aluminium, and of their tenants, the Acetylene Gas Com- 
pany, in making calcium carbide, has been vigorously proceeding. 
The completion of the works places the company in a position still 


| further to enlarge the output of the metal, the demand for which 
| is rapidly increasing. 


The works, originally designed by the late 
Mr. Peregrine Birch, M.I.C.E., have been carried on and com- 
pleted by his successor, Mr. W. Vaux Graham, M.1.C.E., the pre- 
sent engineer to the company. 


THE motor mechanism of the new electric mail van 
which the Post-office authorities have been successfully working 


| for some time between the General Post-office and Paddington 


differs in one or two essential details from that used by the makers 
on the electric cabs. It has been found desirable to replace the 
four-pole type Johnson-Lundell motor by one of the two-pole iron- 
clad pattern, in which the field winding surrounds the armature. 


| This type of motor has been found more efficient than the former. 
| There are two armature windings, two commutators, and two series 
| field windings on each motor, says the Electrician. 


The brushes 
are of carbon, fed end-on to the commutator by a simple flat 
spring. The capacity of the motor is about 3}-horse power, and 
the mean working current about 30 amperes. On the armature 
spindle is a raw-hide pinion having twenty teeth, which gears into 
the central wheel of the differential gear, this wheel being pro- 
vided with sixty-two teeth. To provide for the different speeds 
of the driving wheels in turning curves, the countershaft is in two 
halves, each half being driven by the differential gear similar to 
The other important change is the 
employment of a driving chain of the ordinary bicycle pattern in 
sprocket chain hitherto used. The cells 
Faure-King type, specially made for this 
6}in. square in plan, and 10in. high, and con- 





used are of the E. 
Each cell 





discharge rate of 30 amperes. Forty such cells are used, always 


| in series, giving a pressure of about 80 volts. The cells are carried 


in a single tray, which is slung under the bottom of the van by 
van by 


The load carried sometimes amounts to one ton, 


holes with dies { and # and punches }$ and }} were used with }/| and the maximum speed at which the mechanism is intended to 


and & iron rivets and bolts, 


drive the van is between ten and eleven miles an hour. 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this columa, must in all causes be accompanied by a large 
envelope legitly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended jor insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripls ; we must, 
therefore vequeat correspondents to keep covies. 

INQUIRIES. 
LUNG PROTECTING APPARATUS, 

Sir,—I should be much obliged if one of your readers could furnish 
me with the address of any one making apparatus for protecting the 
lungs of men engaged in dusty occupations, such as chaff cutting and 
stone crushing. 

Loughton, February 4th. E. R. D. 
REPLIES. 


ACETYLENE.—The second number of the Journal of Acetylene Gas Lighting 


has just appeared, with an apology for the lateness of the issue, due to 


the illness of the editor, The address is 13, Farringdon-avenue. 
G. H.—Full details of the process have not been published, but a 
paper on the subject was read at the Conference of Naval Architects 


E. 


last year by Mr. Ellis, and was reprinted in THe ENainerr of July | 


th, ISv7. 
A. P. (Newport).—We fear we do not quite understand what you 
mean by ‘Government orders for rails... Do you mean for Egypt or | 
India? If for the first, we are not aware that any orders are being | 
given ont. If the latter, you might apply by letter to Sir A. M. | 
Rendel's secretary, 8, Great George-street, Westminster. | 

| 





MEETINGS NEXT WEEK. | 

Crey AND Guttps Gr Lonpon TrCHNICAL COLLEGE, Finsnury.— Friday, | 
Pebruary Isth, at 7 p.m., Students’ Conversazione. | 

INSTITUTE OF MARINE ENGINEERS.—Monday, February 14th, at S p.m. 
Paper, ‘The Thermodynamics of the Steam Engine and the Measure- 
ment of Efficiency,” by Mr. R. D. Keay, Member. 

Tue Civit aND MecHANICAL ENGINEERS’ Soctery.—Thursday, Febru- 
wy 17th, at 7 p.m., at the Hotel Victoria, Northumberland-avenue, 
Charing Cross, 8.W. Paper, ‘‘ Expanded Metal, as Applied to Fireproof 
Construction,” by Mr. J. F. Golding. } 
NoRTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL | 
Saturday, February 12th, at 2 p.m., in the Wood Memorial 
Paper, “Occurrences and Mining of Manjak | 
in Barbados, West Indies,’ by Mr. Walter Merivale. | 

THE SovurH STAFFORDSHIRE INSTITUTE OF IRON AND STEEL Works | 
MaNAGERS.—Saturday, February 12th, at 7 p.im., at the Institute, Dudley. 
Paper, ‘‘ Iron and Steel Plates and Forgings used in Shipbuilding, Com- | 
pared and Contrasted,” by Mr. M. W. Aisbitt, M.LN.A., M.LM.E., | 
Cardiff 

Royal 
7.30 p.m., at 
Westminster. 








THE 
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Hall, Newcastle-on-Tyne 


| 
MeTroROLOGICAL Socrery. — Wednesday, February 16th, at | 

the Institution of Civil Engineers, Great George-street, | 
Papers, ‘‘ Report on the Phenological Observations for 


1897," by Mr. Edward Mawley, F.R. Met. Soc., F.R.H.S.; ‘ Monthly and | 
Annual Rainfall in the British Empire, 1877 to 1896,” by John Hopkin- | 
son, F.R. Met. Soc., Assoc. Inst. C.E. 


Tue INsTITUTION OF MINING AND METALLURGY, LonDon.-—Wednesday, 
February 16th, at 8 p.m., in the Lecture Theatre of the Geological | 
Museum, Jermyn-street, S.W. Papers to be read and discussed, ‘‘ Notes 
of a Visit to the Gold Mines at Kalgoorlie, Western Australia,” by Mr. 
Wm. Frecheville, M. Inst. M.M.; ‘‘ Notes on Shaft Sinking,” by Mr. Wm. 
Teague, M. Inst. M.M.; “On Diamond Drilling in the Transvaal,” by 
Mr. W. Wybergh, Assoc. M. Inst. M.M. 

Tuer INstitvTIon oF Civic Enaixnerrs.—Tuesday, February 15th, at 
8 p.m., Ordinary Meeting. Paper to be read and discussed, ‘‘ The 
Stability of Channels through Sandy Estuaries,” by P. M. Crosthwaite, | 
B.A.1., Assoc. M. Inst. C.E.—Thursday, February l7th, at 2 p.m., | 
Students’ Visit to the London and North-Western Railway Goods Ware- 
house, Broad-street Station. Assemble at the entrance to the works in 
Finsbury-avenue. 

Royat Instirvurion oF Great Britatn.—Friday, February 18th, at 
9p.m. Discourse on ‘ A Yorkshire Moor,” by Prof. L. C. Miall, F.R.S.— 
Afternoon Lectures at 3 p.m.: Tuesday, February 15th, ‘‘ The Simplest 
Living Things,” by Prof. E. Ray Lankester, M.A., LL.D., F.R.S.; 
Thursday, February 17th, ‘‘Some Italian Pictures at the National 
Gallery,” by Mr. Jean Paul Richter, Ph.D., M.R.I.; Saturday, February 
19th, ** The Structure of Instrumental Music ” (with Musical Ilustra- 
tions), by Mr. William H. Hadow, M.A., B. Mus. 

Society or Arts.—Monday, February 14th, at 8 p.m. Cantor Lectures. 
“The Principles of Design in Form,” by Hugh Stannus, F.R.1.B.A. 
Lecture I.: Construction, Symmetry, Balance, &c.—Wednesday, Febru- 
ary lith, at 8 p.m., Ordinary Meeting. Paper, ‘‘The Protection of 














| Industrial Property,” by J. F. Iselin, M.A., LL.M.—Thursday, February 


17th, at 4.30 p.m. Indian Section. Paper, ‘‘The Plague in Bombay,” 
by Herbert Mills Birdwood, C.S.I., M.A., LL.D. (late Governors’ Council, 
Bombay). This Meeting will be held in the East Conference Hall of the | 
Imperial Institute, South Kensington. 











DEATH. 
On the 18th January, at Arkonam, Madras, Grorcr Kirt WINTER, 
M.I.C.E., F.R.A.S., aged 55. 
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PICKETING. 

Ir is well understood that the strength of trade | 
unionism lies in picketing. This is admitted by all the | 
trade union leaders. It is known to be true by the | 
employers. The proposition has never been disputed by 
any honest controversialist. By some persons it has 
been held that picketing is not only justifiable but moral ; 
by others it has been regarded as a highly objectionable 
necessity ; but that it exists as a great power, a trenchant 
weapon, no one in his senses, and at all competent to pro- | 
nounce an opinion, denies. The general public, however, 
have not taken the trouble to understand what picketing 
means, and how it is carried on. We believe that a 
change in the law is necessary. We think that unless 
sufficient pressure is brought to bear in Parliament no 
such change will be made, and we write now with the 
intention of eliciting such an expression of opinion from 
our readers as may aid in bringing about the change that 
is desirable. There are two ways in which the picketing 
question may be regarded. We may consider it from the 
legal point of view—we may say what a lawyer would say 
about it; or, on the other hand, we may for the time 
being ignore the legal side, and look at the whole 


question in the light of the experience of the employer 
and the non-union workman. 
we think it best to adopt the latter course. 


For our present purpose 
As to the 
legal side of the question we shall have something to say 
Just now we shall refer to the law as 


The number of non-union workers in this country has 








| anyone else work. 


been variously estimated. It is said that there are about 
| 1,500,000 trade unionists, and that the non-unionists are 
| five times asmany. In a very few small trades all those 
practising it are unionists; but with these we have no 
concern. There is reason to think, on the other hand, 
that not more than one-seventh of all the “engineers ”’ are 
; unionists. It is not necessary, however, to seek minute 
accuracy. Enough is known to enable us to say that there 
is a very large body of free labour men in Great Britain. 
Now the root principle of a trade union—apart from the 
“benefit” aspect of its transactions—is what Mr. and 
Mrs. Webb term “the right to a trade,” which means, 
done into English, that the unionists hold that every one 
possessing a trade should belong to a union, and that no 
one who does not belong to a union should be permitted 
to work. It would be waste of time to insist on this 
point, or to supply proof. The unionist says that he must 
do the work and no one else, and that if he does not 
| choose to work no one else shall. But saying all this is 
| of very little use. The words must be backed up by deeds. 
In this country, however, it is very generally held outside 
trade unions that every man possesses a right to earn 
his living. That, having learned a trade, or business, or 
profession, he has a right to practise it without hindrance 
or molestation, so long as it is not contrary to public morals, 
| or likely to cause hurt to his fellow men. As, for example, 
| aman who has learned howto make fireworks may, indeed, 
make them, but only under certain restrictions necessary 
to secure the safety of himself and the community. The 
trade union is entirely opposed to the theory of Free 


Trade. It holds that there must be no such thing as 
free trade in labour, and just in the same way that foreign 


Governments appoint custom-house officials to see that 
dutiable articles are not imported without paying the 
tariffs, so the trade union appoints pickets to see that 
employers shall not obtain workmen when the occasion 
seems to demand such action. That is to say, the trade 
union when on strike will not work itself, and will not let 
It is scarcely necessary perhaps to 
say that such a practice is not only not legal, but is quite 
illegal. It is opposed to the whole spirit of English 
social life. There can be no possible reason why a 
certain group of workmen should not refuse to work if 
they think proper. But they have absolutely no right to 
prevent another group from taking their places. Never- 
theless that is precisely what the trade union does ; and 
we repeat the statement with which we commenced, 
that the power of the union lies almost wholly 
in its capacity for preventing free labour from taking 
the place of the union workmen. On its competency to 
do this the question of the success or failure of a strike 
usually turns. In almost all cases there is an abundance 
of non-unionist labour ready and willing to walk into the 
shops which the union hands vacate ; and, as a rule, the 
masters are not disposed to regret the change. We may 


| be permitted to digress for a moment to point out that, 
if trade unionists managed their affairs differently, the 


masters would regret the departure of the unionists, and 
think twice about taking in substitutes; as a matter of 
fact, however, they do not. Thus, then, the unionists, in 
the engineering trade at all events, generally find that it 
is a thing of perfect indifference to the employer 


| whether they strike or not, and so only one course 


remains open, which is to take care that the unlucky 
employer shall be unable to obtain any hands to take the 
place of the strikers. 

Now, in theory, the union picket never exerts force. 
No such practice as rattening is under any circumstances 
recognised as possible. Pickets are appointed, it is true, 
but their duty is—in theory—only to ‘supply informa- 
tion.”” Groups of unionists crowd round the gates of the 
works when a strike is in progress, for no other purpose 
but to tell those who want to work that there is a strike 
on. They may even use their persuasive powers to coax 
the intruder to abandon his evil courses and back up the 
strikers. In point of fact this theory is only a subject 
for laughter among the unionists. Persuasion of a kind 
that compels the employer to convert his works into a 
fortress, or to charter a ship on the Thames in order that 
his men may avoid wounds and abuse, is scarcely worthy 
of the name. To call spades spades, the picket is a weapon 
of organised violence, barely restrained by the police 
from assault, battery, manslaughter, and even murder. 
In some cases the non-unionists turn on their oppressors 
and rend them, as occurred recently at Elswick, when the 
workmen at meal hours suddenly rushed out of the yard 
to the number of some hundreds, and, falling upon the 
pickets gave them a well-merited thrashing. But asa 
rule the pickets have it all their own way. When two 
unionists fall upon one man, and, taking him by the arm 
and the collar, rush him down a side street, hissing oaths 
and threats in his ears, it requires a good deal not only of 
moral force but bodily energy to resist such ‘* persuasion,” 
When the man with a family finds that in his absence 
his wife has been visited by two men, who vow that her 
husband will be brought home on a shutter if she lets 
him go to work, an agency is brought to bear whose 
influence it is not easy to over-rate. It is little more 
than waste of time to insist on these things; the strength 
of the union lies in frightening free labour out of the field. 
Even the most dispassionate advocates of trades unionism 
admit that its actions need explanation ; and while con- 
fessing that intimidation is not altogether commendable, 
they point out that the end justifies the means. The 
right to a trade must be maintained and respected, and 
the gain to be derived from picketing in any and every 
form is so great that it gives more than an equivalent for 
any apparent injustice or breach of economic law entailed 
by its operation. Its working secures in the long run the 
‘“ oreatest good for the greatest many.” It is, however, 
more than questionable if this proposition is, even from 
the trade union point of view, sound. Itis a noteworthy 
practical fact that trades unions have very little influence 
on the price of labour. Indeed, as has before now been 
shown in our columns, it is just in those centres of 


} industry where unionism makes itself most aggressive 


that wages are lowest. We leave to others the work of 
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saying which fact of the two is cause and which effect. 
It has been urged that picketing is a mere survival of a 
barbarous past, and that if we let it alone it will die out, 
or be killed by popular opinion. 
likely that anything of the kind will occur. 

who argue in this somewhat academical 

have small experience of what really takes place. 
are two forms which restraint of free labour takes. 
one shape we have the excesses of a mob, goaded by a 
sense of wrong, or urged by a spirit of plunder. 
explain what that means we would direct our readers’ 
attention to the Debs riots in Chicago, the only parallel to 


Those 
fashion 
There 
In 


which is to be found in those of the Commune at Paris after | 
' ruinously low prices. 


the Franeo-German war. Fortunately, such excesses can 
always be repressed by the law with a strong hand, 


because the law has in such a case popular opinion to | 


back it up. That form of interference with the liberty of 
the subject with which we are familiar takes the shape of 
** persuasion,” and is far more insidious and dangerous, 


because the police and the magistrates are not backed up | 
| Metropolitan Gas Company did not pursue similar tactics 


by public opinion in their endeavour to make Acts of 
Parliament work. ‘* The man in the street” is very power- 
ful; at the same time he is very ignorant. He is prone 
to ery aloud if any one interferes with the working man—an 


individual for whom he has always a species of pity mixed | 
concerned, it is clear that the low returns are in no small 


with fear. The result is that one section of the community 
can be oppressed by another and much smaller section, 
notwithstanding the substantial illegality of the oppres- 
sion. It is the constant demand of the socialist that 
every man who wants to work shall be permitted to work. 
It is the practice of the socialistic trades unions to main- 
tain that no man shall work unless the unions please. It 
remains to be seen whether their authority shall be per- 
mitted to prevail always. We do not think that there is 
any other country than our own in which organised 
breaches of the law—which the practice of picketing as 
distinct from its theory undoubtedly is—would be per- 
mitted to recur day after day, vear after year. 
necessity for a change in the law of picketing has long 
been felt. It is of no use to say that the law as it stands 
is sufficient if only people would use it. No law is satis- 
factory if the use of it entails difficulties so great that 
sufferers prefer to suffer rather than call in its aid to save 
them. There are tools in our workshops which work very 


well; but they remain idJe, because to use them is tedious, 


inconvenient, and expensive. The law of picketing as it 
stands seems to most lay minds to bear a very close 
resemblance to these tools. 
AN INCREASE IN THE PRICE OF GAS IN LONDON. 

TuE half-vearly meetings of the proprietors of the Gas 
Light and Coke Company have not for the last two or 
three years proved peculiarly interesting to either the 
company’s gas consumers or its shareholders. The meet- 
ing held on Friday last week had, however, a more than 
ordinary interest for both groups. Col. W.T. Makins, 


the governor of the company, stated that the directors had | 


decided to raise shortly the price charged for gas, which 


has been 2s. 10d. per 1000 cubic feet to consumers in the | 


company’s district lying north of the Thames since 
Michaelmas, 1894. By the operation of the sliding seale, 


the dividend on the ordinary stock at the rate of 12% per | ‘ , 4 
| apparently done its work as well as in the latter half of 


cent. per annum, which has been declared for the last five 
half-years, must give place to one at a lower rate so soon 
as the price of gas is raised. The governor’s statement 
was therefore not gratifying to the shareholders. They 
will, however, recall the fact that for two and a-half years 
the dividends declared have not been earned during the 
period by about £336,000, which represents nearly one 
half-year’s dividend on the ordinary stock. The accumnu- 
lated funds, which, after payment of the dividend for the 
half-year ending June 30th, 1895, stood at about £384,000, 
have provided the sum named, and consequently the 
reserve fund now amounts to less than £50,000. In 
the absence of greatly increased profits, the dividend 
must suffer, as the policy of declaring dividends sup- 
plemented by one-fifth can no longer be pursued. The 
directors see no immediate prospect of increasing the 
profits except by raising the price charged for gas, and 
they have now declared their intention of taking this 
step. That declaration concerns the consumer as well 
as the shareholder, and the administration and working 
of the largest gas undertaking in the world will conse- 
quently be more widely scrutinised than they have been 
for some years past. During the last three years the 
consumers as a body have acted nobly by the company, 
for they have increased their purchases of gas by over 
15 per cent. They have withal shown wonderful docility 
—or, perhaps, apathy—in paying with barely a murmur 
sevenpence per 1000 cubic feet more for gas than did 
their neighbours on the south side of the Thames. The 
impending increase, however, will rouse many to inquire 
the reason of it, and some will doubtless also reflect on 
the disproportion between the prices charged for gas on 
the north and on the south sides of the river. 

According to the governor of the Gas Light and Coke 


Company, the immediate reasons of the increase in price | ™ GUC : ; : ; 
vigorous criticisin to which Mr. George Livesey subjected 


are the mildness and brightness of the weather so far 
experienced this winter, and the low returns from the 
sale of residuals. A temporary set back in the rate of 


fairly attributable to the weather, but nevertheless an 
increase of 2°11 per cent. over the corresponding period 
of 1896 was secured during the last six months of 1897. 


It is by no means | 


To | 


The | 


Surely this increase cannot be seriously quoted as a | 


cause of diminished profits. With regard to residuals, a 


superficial inspection of the accounts for the past half | 


year seems to warrant somewhat gloomy forebodings. 
The net returns from residual products are less by about 
£7300 than they were a year earlier. But in order to 
obtain a correct view of the loss on residuals, it 
necessary to regard the sales of the company for a 
longer period. Coke is the chief residual, and on 
June 30th, 1895—the time from which the present 
decline in the fortunes of the company dates—the 
amount in store was 92,322 tons. Six months earlier it 
had been only 47.797 tons; twelve months later it was 


is 


| 


| coke were nearly £100,000 less than in 1895. 


201,456 tons; while at the close of 1897 it had dropped to 
62,446 tons. In 1897 the net receipts from the sale of 
These 
figures give in a nutshell the story of a colossal attempt 
mad¢ by the executive of the company to corner the market 
for coke, and they clearly show its failure. Cement 
makers were to be forced to pay for coke such prices as 
the Gas Light and Coke Company chose to dictate to 
them; but they combined to resist this high-handed 
treatment, and by dint of prudent purchases elsewhere 
and a little self-sacrifice, succeeded in leaving an enormous 
stock of coke in the hands of the company, which was 
ultimately obliged to sell to unwilling purchasers at 
Nor was the loss to the company 
measured merely by the extent of the drop in the value 
of coke, for much labour was expended in piling the huge 
accumulations of fuel on waste land, from which they 
had to be removed later. During the last two years 
about 23 percent. on the net receipts from coke has been 
spent on labour in connection therewith. The South 


with regard to the storing of coke, and it obtained a 
better average price for it; while the expenditure on 
labour was only about 16 per cent. on the net receipts. 
Therefore, so far as the chief gasworks residual is con- 


measure directly due to the disastrous policy adopted by 
the directors of the Gas Light and Coke Company. The 
gas consumer has a just grievance against the directors, 
because, as a result of their tactics, he is required to pay 
a high price for gas. 

The history of the company’s dealings in coke repeats 
itself, mutatis mutandis, in respect of sulphate of 
ammonia, which is the most important product from gas 
liquor. Huge stocks were accumulated to no purpose, 
and then thrown upon a falling market. During 
the last year, however, the relations subsisting be- 
tween the Gas Light and Coke Company and other pro- 
ducers of sulphate of ammonia have been improved, and 
in the last six months that product has risen in 
value considerably. The returns from it are therefore 
better than in the latter half of 1896. Tar and tar pro- 
ducts have, however, shown a very unsatisfactory yield, 
and it appears questionable whether the company’s large 
tar products works is used to the best advantage. It is 


not clear what profits have been obtained from the | 


extraction of cyanogen from gas, as practised by the 
company at its chief stations. 


Regarding residuals as a whole, the company has to thank 
its recent policy for the major part of the injury which 
its trade in them has suffered during the past two or 


three years, and the sooner the shareholders and con- | 
| the Minister of the Marine finds himself with no alterna 
The | 
administrative department appears to have failed to | 
| realise that the company primarily is a gas company, and | 
jsays M. Lockroy, nineteen squadron ironclads, and of 


sumers realise this fact and act upon it the better it will 
be for the fortunes of the company in the future. 


that gas companies are not in a position to limit their 
make of coke, tar, and ammoniacal liquor in deference to 
the needs of the respective markets. 

The manufacturing department of the company has 


1896. The blot on the carbonising accounts is the item 
for wages, which bear about the same ratio to the make 
of gas that they have borne of late years. The company 
appears content to pay per 1000 cubic feet of gas made 
nearly one penny more in carbonising wages than the 
South Metropolitan Gas Company pays. This is pre- 
sumably the extra cost which consumers must bear for 
the ascendency of trade union labour at the 
Light and Coke Company's works. The company has, 
however, been rather backward in adopting the use of 
stoking machinery on an extensive scale, and even now 
does not appear to appreciate properly the worth of 
inclined retorts. The policy of exalting handcraft at the 
expense of braincraft is fatal to economy in manufacturing 
processes, and the company has too long pursued such a 
policy. The company’s service at the present time offers 
little attraction to technical men of high qualifications, 
and though some of the engineers now in charge of 
stations are of unrivalled ability, they are too few. They 
are subjected, moreover, in their proper sphere of work 
to perpetual interference at the hands of an administra- 
tion devoid of any knowledge of engineering ; and it is an 
open secret that the constant friction engendered by the 
tactless action of the executive is fatal to the efficiency 
of some of the works. 

A retrospect of the working of the Gas Light and Coke 
Company during the past two to three years inevitably 
leads to the conclusion that the undertaking has suffered 
chiefly through bad administration. It has experienced 
a large expansion of business, and has obtained a con- 
siderably higher price for gas than have the two smaller 
metropolitan companies. Nevertheless it is about to ask 
consumers to pay a yet higher price; and therefore to 
inflict a reduction of dividend on its shareholders. The 


Gas 


the management of the company, in a speech at the 
general meeting on Friday last, was not one whit too 


increase in the consumption of gas certainly appears | trong, and even if other shareholders continue apathetic, 
ASC " ae c . c « S| 


his opinions will be endorsed by the consumers, who will 
fully concur that it is time the present directors 
gave up the reins. 


FRENCH MARINE. 


At the moment when the French Government is 
demanding heavy credits to enable it to carry out an im- 
portant shipbuilding programme, and make some practical 
use of the ships that are already afloat, it is somewhat start- 
ling to be told that the French Marine does not exist, or that 
the battleships composing it are merely ‘“ decurative ” or 
“phantom ”’ vessels. Such at least were the epithets em- 
ployed during the long debate which is still occupying the 
sittings of the Chamber of Deputies, and though it may 
be presumed that M. Edouard Lockroy, and those sup- 
porting his amendment, are presenting matters in their 
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A few vears since they | 
were reported to be considerable, and it seems right that | 
shareholders should know to what extent they have fallen. | 
| ships, like the Brennus, the 











worst possible light, in order to induce the country 
make still further sacrifices, it must yet be admitted that 2 
his extremely long and able address, the former Minister 
of the Marine has shown that he is by no means guilty 
wilful exaggeration. This, indeed, would be unnecessa ” 
The Chamber of Deputiesis ready to vote any sum with, 
reason that may be required for the national dolar 
and in seeking to stimulate patriotism by proving that th 
millions which have passed through the bureaux jy th. 
Rue Royale have been squandered upon badly conceived 
and badly executed works, he would probably defeat hi 
own ends. In such an event, the ratepayers would once 
more look to their pockets and exact an account of their 
stewardship from the Marine Department before oo. 
senting to spend any more money. It is true 
M. Lockroy has brought this formidable requisition 
against the Minister of the Marine, who showed all 
through the debate that he felt the keenness of the thrust, 
with a vigour that has characterised his whole attitude 
during the campaign of the past few years, and that he 
insists on the carrying out of the wholesale reforms he hag 
suggested. But the reform of the Administration can 
only be accomplished by a slow process of urbiteary 
evolution, and as the development of the Marine canngt 
wait until the Ministry becomes equal to its task, the 
credits must b2 sanctioned, and the work of ship. 
building pursued far possible upon more 
practical and more economical lines than here 
tofore. We have quoted the opinion of M. Lockroy 
that the French Marine does not exist in a state to take 
the sea, readily equipped for battle, at any moment. The 
ex-Minister gives an instance in support of his contention 
which occurred recently, when events pointed to the possi. 
bility of a war suddenly breaking out in the Mediterranea) 
waters. ** Where,” he asks, ‘* were the I’rench squadrons? 
They had vanished, they had disappeared ; the ships were 
in the hospital, some suffering from their boilers, and 
others in process of renewing their armament, or repair. 
ing their tubes. The crews were so incomplete that, as was 
the case in 1870, it was found necessary to reinforce them 
by calling out the Reserves on the coasts of Normandy 
and Brittany.” In a word, France would only |i 
able to bring two fully equipped vessels against the com 
bined naval forces, that is to say, the Brennus and th 
Neptune. This appears to be so utterly inconceivable 
that one has some difficulty in believing it, in spite of the 
evidence which is brought forward by M. Lockroy. who 
passes in review each unit composing the Marine, and 
reveals its defects. 

The list isalong and edifying one. Most of the battle 
Magenta, the Redoutable, 
the Marceau, and many others are top-heavy, and in the 
Magenta and the Neptune the superstructures have had to 
be reduced. In the case of others, like the l’ormidable, 


Con. 
that 


as as 


ive been 


tive but to remove some of the armament, or reduce the 
thickness of the armour plates, so that in either event 
the vessels would be practically worthless. There are, 


these, the Richelieu, the Colbert, and the Triden are 
useless, while the Suffren has recently been demolished. 
The Redoutable and the Friedland have no_ protected 
decks, and the machinery of the latter vessel is con- 
stantly getting out of order. In the Carnot, the Jauré- 
guiberry, and many others, the boilers are defective, and 
the Charles Martel was unable to fire its guns during the 
trials at Brest. Other old ships are entirely out of fashion, 
and are utterly unsuited to the conditions of modern naval 
warfare. while the state of the boilers in many of them 
gives rise to constant apprehension of danger. M. Lockroy 
estimates that quite one-half of the battleships are 
useless, and when he comes to pass under review the 
cuirassiers de crosiére, he contends that there is not a 
single one that is worth anything, not even the Bayard. 
which is now in the Chinese waters. Of the fifteen coast 
defence ironelads there are only four new vessels that 
have any real value ; the others are unseaworthy, and in 
1887 two of them were unable to follow the manimuvres 
in bad weather, and had to seek refuge at Hyéres. As to 
the small coast defence vessels, one steams at 7 knots 
and the others at from 10 to 13 knots, and it is now pro- 
posed to compensate for their excessive displacement b) 
thinning the armour plates. M. Lockroy also coydemns 
the gunboats, which, he says, are of no utility either fo 
the high seas or for coast defence. He admits that there 
are some splendid types of cruisers, like the Dupuy de 
Lome and the Pothuau, but they have not enough ton- 
nage to enable them to take a sufficiently wide range of 
action, while even in the first-named vessel the speed 
has been reduced by the necessity of carrying out modifi- 
vations to the boilers. The Tage and the Cécille are 
vulnerable and slow. Of the thirteen second-class cruisers 
there are only nine that have any real military value, 
and some of these have defects either of stability or 
speed. Among the third-class cruisers there are onl) 
nine out of twenty-one that are worth anything. and 
there are only two that can keep up full speed for any 
time. M. Lockroy is equally severe on the torpedo 
destroyers, which can only steam at 17 or 18 knots, and 
the torpedo boats are entirely at the merey of the 
destroyers such as are constructed in England. Upon 
this point there is a very wide difference of opinion 
between M. Lockroy and Admiral Besnard, The former 
reproaches the Minister with continuing to order torpedo 
boats which are to attain a speed of 24 knots, and this, 
he urges, is utterly inadequate in view of the fact that 
the English destroyers will steam to 28 andeven 31 knots. 
Since M. Normand has built the Forban with a speed of 
30 knots, why does not the Minister order others of the 
same type? M. Lockroy, however, ignores that the 
Forban is a failure. It certainly attained 30 knots during 
the trials, but subsequently it proved to be an utter 
deception. Admiral Besnard believes that this has 
been the experience with the English destroyers. They 
have, he says, steamed at 30 and 31 knots for an 
hour or two under special conditions, but when they 
went into service the speed fell and was “ absolutely 
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wntable.” The Minister of the Marine therefore 
es that the best policy is not to force matters 


< reby they would court certain failure, and he urges 
hier , torpedo boats steaming at 24 knots and 


that witl 
destroyers ab 
of their efficiency. 


at 26 knots the vessels will reach the maximum 


French Marine is in such a 





Whether or not the 


eplorable state as is represented by M. Lockroy, it is 
a eaogaible not to accept the general facts in view of the | 
ae Minister to controvert them. Admiral | 


refusal of the | seine: : Scien? 
pesnard has given reason to justify his policy with | 
vgpect to the torpedo boats and destroyers, although he 
We oy in error as regards English practice, but on the 
other points he is silent. He admits that vessels have 
peen on the stocks in the Government dockyards for a 
vreat MANY Years, and that he hopes to complete the 
aviso-transport Kersaint, which has been no less than 
fifteen years under construction. This y essel will only 
steam at 17 knots, which was quite sufficient at the time 
she was designed, but, like many other ships in the 
French Marine, she will, when completed, be entirely out 
of date, and M. Lockroy contends that the money spent 
upon her is entirely wasted. Nor has M. Besnard 
repudiated in any way the statements of M. Lockroy 
with respect to the vast proportion of ineflicient ships, 
which amounts to 50 per cent. in the line-of-battle, and 
till more in the other vessels, this inefficiency being due 
to top-heaviness and instability arising from the heavy 
fighting tops and armament, the defective boilers which 
gem to be common to every type of vessel, and the 
gnall coal-carrying capacity that seriously limits the 
range of action. In_ the absence of proper bases of 
operation the battleships and cruisers would find it 
impossible in war time to leave French waters. In case 
of damage, some of the vessels would hardly be able to 
find docking facilities. The Jeanne d’Are, for instance, will 
have a length of 145m., and a vessel of this size can only | 
enter Dunkerque, Toulon, and Lorient, and a basin is being 
enlarged for this purpose at Cherbourg; but elsewhere there 
would be no means of dry docking such ships. Again, the 
Minister has failed to answer the criticisms of M. Lockroy 
on the armament of the ships composing the Marine. 
There are, he says, twenty-two different calibres in use, 
and in the event of a declaration of war he fears that it 
would be extremely difficult to take in a proper proportion 
of ammunition for each of the guns, even if such ammu- 
nition were available for shipment. Mistakes of a most 
serious character would be therefore likely occur. In 
aword, it is the opinion of M. Lockroy that the lrench 
Marine is at present practically worthless, that a con- 
siderable expenditure is necessary to make the majority 
of the vessels seaworthy, and convert them into real 
fighting units, and that they cannot have a sufficiently 
wide range of action to be effective unless several bases 
of operation are created, notably at Bizerta, which is 
deemed absolutely essential to the free movement of the 
French fleet in the Mediterranean. We propose to make 
this question of reform, as well as the debate which has 
taken place upon it in the Chamber, the subject of a 
further article. 
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THE RELATIONS OF CAPITAL AND LABOUR. 

Ir was not Colonel Dyer’s fault if he had nothing new to tell 
his hearers on Wednesday night, but it will be seen from the 
report which will be found on another page that he suc- 
ceeded in putting the history of the recent struggle between 
employers and trade unionists into an exceedingly compact 
and lucid form. It had long been known that a limit must 
be placed to the pretensions of ‘the Amalgamated Society of 
Engineers, and the employers were much better prepared for 
a fight than their opponents supposed. During the last seven 
months every possible aspect of the questions at issue and 
every phase of the war has been discussed and considered and 
re-discussed. It is by no means easy to see how anything new 
can be said about it. Sir John Gorst managed, however, to 
say something which has not been said in the same way, 
perhaps, before. Favouring the theory of ‘a living wage,”’ 
he said that he thought there was a point below which wages 
ought not to go. If articles could only be produced by lower- 
ing wages below the point at which people could live, then it 
would be better that these articles should cease to be 
produced in this country, and be left to other countries 
where the conditions of production were more favourable. 
That wages ought to be ample most persons will not dispute. 
The world’s trouble is that so desirable a condition cannot 
always be secured. Sir John Gorst did not explain what was 
to become of the people who, not being able to obtain a whole 
loaf, must, if his theory were carried out, go entirely without 
bread. We have repeatedly pointed out that academical 
utterances enforcing the advantages proper to certain con- 
ditions of production and trade are not wanted. The great 
need is the development of some practical scheme by which 
the stipulated conditions can be secured. Sir John Gorst 
Was quite justified in asserting that the nation at large should 
be kept posted up concerning trade disputes, and that in the 
interests of the nation such disputes should be avoided. He 
would do excellent service if he would go one step further and 
say how, in his opinion, the thing wanted is to be obtained. 


BLOWING ENGINES. 
_ Tere are few parts of the kingdom where better pig iron 
is made than in Shropshire, some of the all-mine cold blast 
bigs produced from Shropshire furnaces commanding as 
much as £5 or £5 5s. per ton, and forming the best material 
in the world for cylinders and similar work. It was fitting, 
then, that from a Shropshire man—Mr. James Procter, of 
Yakengates, Salop—should proceed the paper on ‘“ Blowing | 
Engines" which on Saturday last was read before the South | 
Staffordshire Institute of Tron and Steelworks Managers. 
The constructive details of up-to-date engines, as used in 
English and Welsh works, were given, both orally and by 
Means of the lantern, with great precision and distinctness. 
There can be no doubt as to the correctness of the views, 
both of the author and of the president of the Institute, Mr. 
J. W. Hall, in their encouragement of the present tendency 
to higher pressures, and we may ourselves usefully supplement 
the opinions expressed on that occasion by pointing out that 
Whereas in England the pillar of blast is generally between 
41b. and 6 1b. per square inch, in America it is from 9 1b. to 
101b. In fact, in some of the Carnegie Steel Company’s 
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Duquesne furnaces the pressure of the blast at the tuyeres is 
15lb., and it can, if necessary, be raised to 25lb. And 
all the other arrangements are on a corresponding scale. 
Two of these celebrated furnaces have ten Tin. tuyeres, 
and two have twenty Gin. tuyeres. There are four 
stoves to each furnace, and ten engines to the four fur- 
naces. Largely in consequence of the magnificent blowing 
plant, the production is 600 tons per furnace per 24 hours. 
This compares with 1617 tons per week performance in 
South Wales, with 48 to 50 per cent. ore ; 800 tons per week 
in Middlesbrough with 274 to 32 per cent. Cleveland ore, and 
1130 tons per week with 50 per cent. Rubio ore. There are 
one or two furnaces in our own country working at from 9 1b. 
to 101b. pressure, but there is great room for further pro- 
gress in this respect, and our blast furnace engineers are 
perfectly capable of devising the improved machinery im- 


mediately the iron producers wake up to a sense of its | 


necessity. 


THE JANUARY BOARD OF TRADE RETURNS. 

In the Board of Trade returns for January a distinction is 
made for the first time betwixt hardware and cutlery, and we 
are thus able to see the export business done in each. Hard- 
ware was sent to foreign and colonial markets to the value of 
£118,771, against a value of £181,325 in the opening month of 
1897. Germany, Holland, France, United States of America, 
Foreign West Indies, Chili, Brazil, Argentine 
3ritish possessions in South Africa, British 
Australasia, and British North America were decreasing 
markets; in fact, the only markets which show an increase 
are Russia, from £5068 to £8372 ; Sweden and Norway, from 
£3765 to £4472; Belgium, from £5550 to £5647; Spain and 
Canaries, from £1581 to £2772. A tremendous drop, the 
direct cause of the Dingley Tariff, is shown by the United 
States, to which country the value of hardware sent in 
January was only £1961 against £12,421 in the opening 
month of last year, which was in itself a drop of £3000 on 
that of January of 1896. In cutlery the total value for the 
month was only £44,106. It was again the American, South 
African, and Australasian markets which showed a decrease. 
The largest customer was Australasia, the United States 
coming next, and Brazil third. In steel, unwrought, the value 
exported last month was £207,870 against £187,673 in the 
month of last year. Increases were shown by 
Russia, Sweden and Norway, France, the United States, 
sritish East Indies, Australasia, and British North America. 
A very heavy decrease was exhibited by Germany from 
£52,373 to £27,553. Denmark and Holland were also diminish- 
ing markets. 





FIREPROOF WOOD IN THE UNITED STATES NAVY. 

SomME time ago we mentioned that experiments with a fire- 
proofed wood were being carried out in the United States 
Navy. The committee appointed to carry out the inquiry 
have returned to the Bureau of Construction and Repair the 
following report :--* After a careful consideration of the ques- 
tion as to the advantages derived from the use of electro fire- 
proof wood on naval vessels, it is decided that no electro fire- 
proof wood shall hereafter be used for the decking of naval 
vessels, as the advantages that might be derived from the use 
of such wood are incommensurate with the cost of the same: 
that its use on torpedo boats now under construction be dis- 
continued, as there is so little woodwork on them; also that 
electro fireproof wood shall be used in all joiner work of the 
new battleships, as provided in the specifications accompany- 
ing the contract therefor, as the advantages to be derived 
from its use for such purposes would seem to justify the 
increased cost incident thereto.” 





LITERATURE. 


L’Electrochemie. Production électrochimique des composés 
chimique. By A. Miner. Small 8vo. pp. 167. Paris: 
Gauthier Villars-and Son, and Masson and Co., N.D. Price 
2-50f. sewed. 

Tuts is a third volume on electro-technical subjects con- 

tributed by the author to the ‘* Encyclopédie Scientifique 

des Aides Memoires,” a series of small independent 
treatises, whose plan and arrangement recalls those of 
the original Weales’ Series. The former sections having 
treated of electrolytic reduction of metals, electro- 
thermal phenomena and electric furnaces, the present 
one is specially devoted to the practical application of 
electrolysis in the production of chemical compounds 
under the two heads of mineral and organic chemistry. 
The first and most important part is divided into three 
chapters ; the first, on electrolysis of water, after noticing 
the researches of Bertholet, Duter, and Tomassi, describes 
some of the principal tvpes of standard voltameters 
and industrial production of hydrogen. The 
chapter gives the principal experimental results obtained 
in the electrolysis of acids and alkalies, which are 
mainly of theoretical interest ; while the third goes into 
the more important matters of the electrolytical decom- 
position of salt for the production of caustic soda and 
chlorine, the production of chlorates, and the direct 
formation of white lead, the principles of the different 
methods being very clearly given. In the second part 
the principal matters noticed are the electro-synthesis of 
alcohol, the rectification and ‘ageing ”’ 


establishing any very definite principles ; and the purifica- 
tion of saccharine liquors. The different matters are ably 
and concisely treated, but the ‘‘ aide memoire ’’ principle 
is perhaps too severely followed. The author helps us 
to remember what we may have heard in more detail 
elsewhere, but as no references are given, the information 
may seem to be rather scanty to those who are approaching 
the subjects for the first time, and therefore require more 
guidance and direction on matters of detail. The volume 
might be very much improved by the addition of an 
appendix containing the titles of the more important 
memoirs noticed in the volume. 


Sewer Gas and its Influence upon Health. By H. ALFRED 
RoECcHLING, C.E. London: Biggs and Co. 

Tuis volume, though small in size, is compiled in so 

pretentious a manner as to suggest that its author con- 


Republic, | 
West Indies, | 


second | 


of spirits—the | 
latter being effected by means of ozone—the production | 
of colouring matters, electric tanning, a subject which | 
| seems to have given rise to much controversy without 





i sidered it a complete epitome of the subject, to be 


| retained on one’s shelf as a book of reference. The 
| letterpress by the author extends to only eighty-six pages, 
| and this is divided into no less than six parts and twenty 
chapters. There then follows an enormously over- 
weighted appendix of twelve parts. The style is, more- 
over, often involved, many sentences having * saving 
clauses’ not infrequently further modified. As a curious 
specimen of a non-committal phrase we commend “ The 
authorities have been somewhat soundly asleep.” The. 
inevitable result of chopping the book into such small 
fragments is confusion in the mind of the reader, and 
not infrequently in that of the author, leading him to 
refer to the story of the four men who were killed by 
sewer gas at East Ham on four different occasions. A 
great deal of labour has been expended on the biblio- 
graphy and on the appendix, which is composed of 
extensive quotations from the works of other authors 
| and of reports of judicial trials. The whole is rounded 
| off by the inevitable plates of plotted curves. All the 
theories outlined in the volume, and most of the facts, 
are the common property of sanitarians. 


SHORT NOTICES, 

Elementary Physics, Practical and Theoretical, First year’s 
course. By John G. Kerr, M.A. London: Blackie and Son, 
Limited. 1898. Price 1s, 6d.—-A little laboratory and class-room 
book of the most elementary nature. The system followed is good, 
but that results which will not bring more grief than satisfaction 
to the student’s mind can be obtained from such crude material is 
| more than doubtful. To attempt. for example, to count the one- 
| fifth second ticks of a watch, and observe at the same time the 

passage of an ivory ball past two triggers, would be enough to make 

an expert - how much more an amateur —‘“ feel hot all over.” We 
fancy the same observation might apply to trying to plot curves 
from results obtained by the use of india-rubber springs graduated 
by the student. Experience points to the necessity of using 
accurate and simple machinery for the instruction of beginners, 
because the liability of error is diminished, and in consequence the 
results of the experiments fall ont more nearly as the student is 
taught they should. On the other hand, those who are intimately 
acquainted with science students will have to admit that there is 
always a tendency to ‘‘cook” a false observation, and put the 
blame on to the apparatus. For these reasons we are obliged to 
regard with some hesitation the use of makeshift laboratories, 
although we freely admit that under very careful tuition such a 
course as that described by Mr. Kerr may be of great service. 
Proposed Revolution in the Science of Meteorology. By W. G. 
Wenley. J. H. Clarke and Co., publishers.--Written with far 
more moderation than scientific revolutionists are accustomed to 
adopt, this pamphlet of Mr. Wenley’s is at once suggestive and in- 
structive. The object of it is to insist on the all importance of the 
effect of the vertical component of waves on the surface of the 
earth's atmosphere. We do not know that there is anything 
rddically new in the idea. Weseem to have heard of it years ago. 
The cyclonic theory does not, we believe, hold undisputed sway in 
the mind of meteorologists. A combination of wave and whirlpool 
effects is admitted. After all, perhaps, Mr. Wenley is more or less 
beating the air. Atany rate he has produced a very readable 

pamphlet, and has written a very good general exposition of a 
genera] meteorological theory. 

The Yeur-book of British Columbia and Manual of Provincial 

Information, to which is added a Chapter containing much Special 
| Information respecting the Canadian Yukon and Northern Territory 
generally, Also Maps, Diagrams, and Illustrations of British 
Colundia and the Canadian Yukon, CeCOM PON YRY the British 
Columbia Year-book. Victoria, B.C., 1897. R. E. Gosnell, 
Librarian Legislative Assembly and Secretary Bureau Statistics. 
This lengthy title explains so fully the general contents of this 
volume that it is almost unnecessary to add more than that the 
book is nicely produced. The engravings—of which many are 
interesting historically—and the maps are good, and the informa 
tion given appears to be of a useful sort. Mr. Gosnell’s work is 
unquestionably a valuable reference book on British Columbia. 

The Engineers Year-book of Formule, Rules, Tables, Data. aud 
| Memoranda in Civil, Mechanical, Electrical, Marine, and Mine Eny 

neering. By H. R. Kempe, A. M. Inst. C.E., M.I.E.E. With about 
850 illustrations specially engraved for the work. Fifth year of pub- 

lication. London: Crosby Lockwood and Son. 1898. Price 8s. 

| This year’s volume of this useful handbook is practically the same 
| as last, although there are several alterations, and the whole book 
| has been revised. The sections devoted to gas engines and steam 
| hammers have been re-written, the former with questionable 
| improvement; the second has been undoubtedly made more useful, 
| as further sketches of hammers have been given and a much clearer 
drawing of the method of building a foundation. Taken as a 
whole, as we have said of former issues, Kempe’s Year-book is 
above the average in its usefulness to the practical engineer. 

Sell’s Directory of Registered Telegraphic Addresses, National 
Directory of Large Commercial Houses, and Buyers’ Guide. Pub- 
lished annually, with three quarterly editions, By Henry Sell. 
1898. London: Henry Sell, 167, Fleet-street. Price, including 
supplements, subscribers, 18s.; non-subscribers, 21s. — In this 
invaluable volume, in its thirteenth year of publication, the names 
of 50,000 firms with their telegraphic addresses appear. The 
volume has been very carefully revised since last year, and 
| brought by a late list right up to January Ist of the present year. 
| It is a volume which no important business house can afford to do 
| without. 

The Local Government Annual: An Official Directory. 1898, 
Second edition. Edited by 8. Edgecumbe-Rogers. Seventh year 
of publication. London: The Local Government Journal Office. 
| Price 2s, 6d.—The 1898 edition of this useful little volume 
contains, in addition to the contents of the last issue, ‘“ An 
| Abstract of the Local Government Legislation of 1897,” and 
| summaries of the chief powers of the London County Council, the 
; London Local Authorities, &c. 

The Shipping World Year-book : A Desk Manval of Trade, Com- 
Edited by Evan Rowland Jones. With 
new map specially prepared by J. G. Bartholomew, F.R.G.S., 
&e. London: Shipping World Office, 1898. — There is a fairly 
long list of additions in this, the twelfth, issue of the ‘ Shipping 

World Year-book,” which is thereby brought up to date. From 

the appearance of the volume a new fount of type will be impera- 
| tive next year. 
| The Minicipal Year - book of the United Kingdow Sor 1898, 
| Edited by Robert Donald. London: Edward Lloyd, Limited. 
| Price, in cloth, 2s. 6d.—This issue of the Municipal Year-book has 
| been extended to include an account of work carried on by the 
| larger District Councils. In other respects it is similar to the 
edition of last year. 


merce, and Navigation. 


| BOOKS RECEIVED. 

| Memoires de la Société des Tagén ieurs Civils de France. November, 
| 1897. 

| Old Age Pensions. 





By Wm. Birkmyre. Glasgow: Printed hy 


| Aird and Coghill, 263, Argyle-street. 

The History of the Great Northern Railay. 
| Charles H. Grinling. 
10s, 6d, 


1845 
London: Methuen and Co, 


1895, By 
1898, Price 
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THE MIDLAND WIDENING AT KENTISH TOWN. 


GREAT progress has now been made with the extensive 
alterations begun by the Midland Railway late in 1895, for 
widening the line and improving some of its connections 
with other railways, in the neighbourhood of Kentish Town. 
The scheme is two-fold in its nature, one part being the 
widening of the main line on the north side, between 
Carlton-road Junction and St. Paul’s-road Passenger Junction ; 
whilst the other portion comprises a short curve from the 
widening to the Tottenham and Hampstead line. Hitherto 
there have been four lines of rail on the Midland into London, 
the goods roads on the south side, and the passenger roads, 
carrying both main line and suburban trains, on the north. 
It has now become necessary to separate the two last-named, 
and the point of divergence will be Carlton-road Junction, 
about one-quarter of a mile east of Haverstock-hill Station 
and just over two miles from St. Pancras. At this point a 
line known as the north curve runs off to the Tottenham 
and Hampstead branch, running parallel to it from below 
Highgate-road Station till it comes up to the same 
level at Junction-road Station. This is only used at present 
for Midland goods traffic to and from the docks, but in future 
part of it will be put to more honourable duties. 

From Carlton-road junction the main and north curve 
lines are separated by a mass of heavy clay ground about 
25ft. deep, which is being cut into as far as the Hampstead 
Junction line of the London and North-Western. A fresh 
opening will be made under the latter, about a quarter of a 
mile south of Gospel Oak Station, to admit the two new 
pairs of metals. To this immediately succeeds the south curve 
of the Midland, which must also be passed under. This line, 
which at present carries all the Midland 
trafic between the Tottenham and 
Hampstead line and the City, as well as 
the Great Eastern Cambridge trains from 
St. Pancras, runs from the main line at 
Kentish Town Junction, crosses the 
goods roads on the level, rises over the 
main line and the * north curve No. 1 
tunnel,’’ and goes on to Highgate-road 
Station. This roundabout way, with its 
severe gradient and fouling points, will 
be largely, if not entirely superseded by 
anew short line running from the widen- 
ing along the eastern side of the Midland 
engine-sheds on to the north curve below 
Highgate-road Station. 

Further on, through Kentish Town 
shunting yard, the widening will be little 
more than a re-arrangement of roads, till 
it diverges and goes under a new span 
made for it beneath Kentish Town-road 
just outside the station. This piece of 
bridging required much care and skill, 
the position being complicated by 
Leighton-road joining the other just over 
the new arch. A large public-house at 
the corner had to be taken down and re- 
built. A double line of tramway in 
Kentish Town-road also did not facilitate 
operations. From this point the shunt- 
ing yard has been greatly enlarged by 
the setting back of its eastern boundary 
for some three furlongs, from the bridge 
in question right up tothe north curve at 
Highgate-road Station. It is said that a 
low-level station will be made there. 
Many temporary lines are laid; over 
these passes the spoil from the cuttings 
further south. At the deepest part of 
the excavation, on both sides of Kentish 
Town-road bridge, a steam navvy was 
used. A heavy retaining wall of blue 
brick, part of it with recessed arches 
and part with shallow buttresses, runs 
nearly to the corner of Greenwood-place. 

It is only after passing under the bridge 
into Kentish Town Station that the 
widening works present themselves in 
a really striking manner. Here the 
change is great indeed. From being one 
of the darkest and most cramped-up 
stations in the London district, Kentish 
‘Fown will soon be superior to most for 
spaciousness and convenience. Two very 
long and wide platforms are provided 
for the new pair of roads, extending 
southwards to Islip-street bridge. Ham- 
mond-street has had to be partly demo- 
lished. The up platform, below the blue- 
brick recessed wall, is partly occupied 
at present by a temporary line of rail, 
upon which trucks receive clay from fur- 
ther on, brought by carts and discharged 
down wooden shoots. Six trucks can 
be loaded at atime. The down platform, one side 
of which is the present up platform for both main 
line and local trains, occupies the site of the old re- 
taining wall, now pulled down in the station, and either 
down or coming down as far as Camden-road. Thus there 
will be a fine open cutting containing six lines of rail between 
Kentish Town and Camden-road stations. Part of the glass 
and iron shelters over the old platforms at Kentish Town 
have been demolished, and mere temporary wooden struc- 
tures take their place till the complete re-modelling is finished. 
Going on towards St. Pancras, the line passes beneath 
Caversham-road, the western side of which is at present 
stopped whilst the arch is being turned. At all these reads 
two or three houses have had to come down on each side. 
All along here clay is being wound up by a travelling crane, 
and carted round to the tips at the end of Peckwater-street, 
as before stated. The crane runs on rails laid at the top of 
the new wall most of the way. Soon after this a heavy piece 
of bridge work is in progress beneath the junction of Bartho- 
lomew-road, Oseney-crescent, and Gaisford-street. A few 
score yards farther brings us to Camden-road Station. This 
is to undergo the same much-needed process of re-modelling 
as its neighbour, but the work is hardly begun, as the 
eastern wall is not yet down. Behind it the new work, of 
course, is being actively prosecuted. 

{t will be understood from the foregoing that the principle 
of construction adopted between Kentish Town and Camden- 
road stations, which are only about three furlongs apart, has 
been that of making a trench first of all, and building the 
new retaining wall in it. The ground in front is then got 

out, and finally the old wall, which is of red brick, is taken 





down. This method, which would probably have been 
adopted in any case, was here indispensable, as the Camden 


Town branch of the Fleet sewer ran behind the old wall, 
This is at | 


and another course for it had to be provided. 
the back of the new wall, and separated from it by concrete 
backing. 

From Camden-road Station southwards, the line is partly 
covered way instead of open cutting. The up line of tram- 


way in Camden-road is stopped, a crane being placed in the | 


middle of it to facilitate operations below. This is a busy 
part of the works, as virtually two retaining walls are required 
instead of only one. Two more steam cranes are here, and 
on both sides hand pulleys are rigged for sending down 
supplies of bricks. 
goes over the open cutting a few yards from Camden-road, 
and another short space brings the work to Camden-square. 
Half the roadway on the south side is still temporarily shut 


up, but under the enclosed or garden part of the square all | 


is finished and the turf laid down again. The company was 
bound by agreement with the Dean and Chapter of Oxford, 
who own a large estate here, to complete all works through 
Camden-square and restore the surface to its original state 
in six months from beginning them. A house or two on each 
side of the square had to be removed; these the company 
must rebuild within three vears, or it may lay out the sites as 
ornamental ground instead. The covered way ends near.the 
back of the houses, being only about 200 yards long, and a 
short bit of open cutting, spanned by Murray-mews, 
brings the widening to an end at the signal box ealled St. 
Paul's-road Passenger Junction. This box will be set back to 
the new wall, the junction being the point where the line to 
King’s Cross -Metropolitan Railway--and the City turns off 


JOHN LAIRD 


from the main line to St. Pancras. St. Paul’s-road bridge 
will be greatly widened, improving the former very awkward 
approach to St. Augustine’s-road. This bridge is of girders, 
but the covered way and all the bridge openings yet 
made are brickwork arches. The old retaining wall 
here is of stone, the new one of blue brick with shallow 
buttresses. The length of the entire work from Carlton-road 
Junction is about 2000 yards, that of the loop line through 
the Kentish Town locomotive sidings being some 350 yards 
more. 

Nothing but the solid London clay has been met with in 
the excavations, but all foundations are carried down to the 
blue clay. As soon as the brickwork at the sides is finished, 
the clay core will be removed, presumably with a steam 
navvy. 
tish Town, most of them being employed at the ends of the 
covered way. 

The contractors for this heavy undertaking, which will not 
be finished for some months yet, are Messrs. John Aird and 
Sons. 








JOHN LAIRD. 


In our impression for January 28th we announced the | 
death of Mr. John Laird, of Birkenhead, and published a 


short notice of his life. We now give on this page a portrait, 
which may be regarded as a characteristic likeness of a man 


whose death has been sincerely regretted by a large circle of | 
| roller label holders, and wire bottoms. } a 
| were built after designs furnished by the Post-officee Departmen". 


friends. Mr. Laird died on January 25th. He was sixty- 


three years of age. 


A narrow bye-lane called Camden-mews | 


| ship. 


About ten steam cranes are in use south of Ken- | 


| no end platforms, says Hayineering News, and the doors are 
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H.M.S. IRRESISTIBLE. 

Iv a short time there will be laid down at Chatham 7p 
yard the keel of a new barbette ship—the Trresistibne 
sister to the Implacable and Formidable, which are to 
built at Portsmouth and Devonport. These three veg hi 
whilst carrying the same armament as ships of the Majonz’ 
class, will be better protected. The armour of the 4 : 
sistible will be entirely of nickel steel, the citadel pes 
the same thickness as in the Majestic, and 2in. thickneds 
steel plating being laid on the bow in place of the Qin. thi x 
wood in the Majestic, to afford a better protection pon 
small shell. The sides beyond the citadel will be Protected 
in a similar manner. In this, and in the fact that i 
carries two complete protective decks, she resembles the 


| Canopus. Her radius of action will equal that of the Majestic 


The plan adopted in the Goliath of carrying the point of th 
ram rather high is, we understand, to be followed jn this 
Only £57,202 is to be spent on the vessel this financia| 
year, made up as under :—Dockyard work : Hull and fittings 
and labour, £10,000; materials, £20,000; contract work. 
steamboats, £6150; propelling machinery, £5000; gun. 
mountings, torpedo carriages, and gear, £12,350; incidentaj 
charges, £3702; total, £57,202. 





THE ELECTRICAL ENGINEERS VOLUNTEER 
CORPS. 

Iv is with great pleasure that we draw the attention of our 
readers to the movement which is well 0” foot to form q 
corps of electrical engineers volunteers in connection with 
the Royal Engineers. The following js g 
list of officers :—Major J. Hopkinson, 
F.R.S.; Captains, R. E, Crompton, A, F, 
Mavor, R, 8, Erskine, B. Hopkinson: 
Lieutenants, H. M. Leaf, A. E. le Ros. 
signol, A. Vignoles, A. Bain; Second 
Lieutenants, A. H. Pott, J, O'Shaugh. 
nessy, and the Hon, R. Craven; Adjutant, 
Capt. D, Brady, R.E. 

The headquarters of the corps will be 
at 13, Victoria-street, Westminster, The 
uniform will be the same as that worm 
by other Royal Engineer volunteers, with 
such modifications as the War-office 
approve. Members will pay for their 
own uniforms; but the corps will re. 
imburse the cost to efficient members to 
the extent of one-half of the Government 
grant they earn by their efficiency, so 
that after two years’ efficiency the cost 
of the uniform will be repaid. The corps 
will be armed with the Lee-Metford rifle, 
The training is divided into two kinds 
military and technical. The military 
work consists of infantry drills, musketry, 
&e, The technical work includes every 
applieation of electricity to war, withthe 
exception of telegraphy, and such other 
work as will be useful to an electrician 
or engine-driver in carrying out his 
duties, such as signalling, fitting, load. 
ing, priming, and connecting up sub- 
marine mines, a certain amount of boat 
work, and knotting, splicing, &c. This 
work will be carried out partly at head- 
quarters, but mainly at defended ports, 

In order to become efficient each 
member must attend a continuous train- 
ing at a defended port for at least eight 
days each year. In addition, seventy- 
eight hours’ technical work must be done 
each year—forty-eight after passing as 
**expert.” Each working-day—after the 
first eight—of the continuous training 
counts as six hours; each full day counts 
six hours; each half-day four hour. 
The remainder may be made up in 
periods of 1, 13, 2, 24, 3, and 33 hours, 

The capitation allowance is £5, An 
allowance of 5s, is made for the whole 
day, 2s, 6d. for a half-day; but a ‘re- 
cruit’? must attend 40, a “ trained man” 
20, an “expert” 10 hourly drills before 
earning these allowances, During the 
continuous training each member earns 
5s. a day. The whole of these allowancs 
will be devoted to the maintenance in 
camp and to the remuneration of efficient 
members, 

According to the rules of the corp: 
every member who is non-efficient in an) 
year shail pay to the funds of the corp-. 
on or before November 10th in that year, 
a sum equal to half the Government 
capitation allowance which he failed to earn. The command. 
ing officer shall have power to remit payment, wholly or in 
part, in special cases, 

Every member will be enrolled for three years at least. A 
member leaving before completing three trainings shall be 
liable to a penalty. Hence a member who serves for three 
years, and is efficient in each year, will be put to practically 
no expense, as he will have incurred no penalties, and the 
cost of his uniform and camp expenses will have been 
refunded to him. ; 

It is the object of those who are so actively promoting the 
corps to obtain a good class of men, and to engender a strong 
spirit of cameraderie throughout the members. To men who 
are fairly competent engineers, and who are efficient each 
year, the expense of membership will be practically nil, as the 
cost of uniform and camp expenses will be refunded. Appli- 








| cations for membership should be made to Capt. 3rady at 


the above address. 





BuRGLAR-PROOF mail cars have been built at the Topeka 


shops of the Atchison, Topeka, and Santa Fé Railway. oe 


ws and ventl- 


with heavy bolts, bars, and chains, while the windo oho 
ro 


lators are fitted with bars. A secret receptacle has been } 
for the safe carriage of registered letters. Besides these preci' 
tions against the entry of unauthorised persons, the cars 1 equip. 
ment and finish are model railway post-offices. An extra —— 
of table room has been provided, the letter cases have pater 

The cars are 60ft. long and 
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COLD STORAGE WORKS, NORTH SHIELDS. 
up Pulsometer Engineering Company, Limited, of Nine 
Tae onworks, London, 8.W., has recently built and 
Elms 1 at the Fish Quay, North Shields, one of its improved 
a ia compression plants for turning out thirty tons of 
snot oe use of the steam trawlers and smacks. The plant 
~ built to the order of the Northern Counties Ice 
-y of Newcastle, this being the second plant built by 
tors for this ice company. The former plant, 
the Quayside, Newcastle, is capable of turning 
t twenty-five tons of ice per day, and at the same time 
ia sing cool about 100,000 cubic feet of storage space. The 
concary® tory is placed in a most advantageous position, 


jce 
has . 
Company ’ 
the contrac 
situated on 


ping alongside the jetty and quite close to the trawlers 
owing to the limited space at the 
disposal of the contractors, a special 

t has been adopted. The 


Company. The ends of the U pipes connect into forged steel 
junction blocks, the end of the tank is removable in case it is 
desired to replace a tube, and as salt water has to be used for 
condensing the tubes are galvanised. The refrigerators are 
placed in the end of the ice tank, and are of the oblong coil 
type, the circulation of the rine being effected by means of 
two powerful horizontal centrifugal pumps; the moulds, 
which are of galvanised steel, hold each about 2 cwt.; the 
total weight of ice in all the moulds when frozen is about 
90 tons. 

The crane, which is of the overhead power travelling type, 
extends from one side of the house to the other, and has two 
travelling carriages, so as to lift two sets of moulds at a time. 
From the carriages are suspended two lifting frames, which 
being lowered on to a set of moulds, will by the movement of 





arrangemen : 
tanks, instead of, as usual, being 


ice 
laced on the ground floor, are 
net on heavy joists resting on cast 


jron columns, which are further pro- 
longed to carry the rails of the 
travelling cranes, and the ice tanks 
extend over the engine-room, this 
part of the tank being thoroughly 
insulated with silicate cotton and 
match-board. The other part of the 
congealing tank is over the ice store, 
and the lower portion of the tank is 
left exposed, and serves to keep the 
ice store cold. The plant has now 
been working for some time with 
most satisfactory results, the guar- 
anteed output being most easily 
exceeded. 

What strikes one on an inspection 
of the factory is the extreme sim- 
plicity and strength of everything, 
the usuai marvellous, and generally 
useless, forest of pipes, valves, &c., 
being conspicuous by its absence. 
The boiler house contains two marine 
type _ boilers, each of which is 
capable of driving the plant. The 
boilers are constructed under Lloyd s 
rules, and have a working pressure 
of 100 lb. per square inch; in the 
boiler house is fitted one of the con- 
tractors’ heavy pattern duplex pumps, a hot well tank, and a 
grease extractor. The chimey is of wrought iron, secured to 
the gables of the building, and of sufficient height to ensure 
a good draught. The ammonia compression part of the 
plant consists of two double-acting pumps driven tandem by 
across compound condensing engine having cylinders 14in. 
by 28in., the common stroke being 30in. The compressors 
are of the double-acting type, fitted with valves, which work 











COLD STORAGE WORKS, NORTH SHIELDS 


one handle engage the full set; the moulds after lifting are 
run up to the thawing tank, thawed off, placed in a tipping 
frame and the ice shot out; they are then, on the pulling of 
a chain, filled with fresh water. This water comes from a 
storage tank containing a day’s supply placed in a roof. On 
this floor is fixed another auxiliary engine for driving the 
crusher, and also a conveyor which moves the crushed ice 


manufactures, engineers for a generation or more were employed 
in construction on what have now become old and now unprofitable 
lines. Even to-day there are in use in mills, manufactories, 
steamboats and railways, many old well-made steam engines which 
are costing in fuel from 25 to 100 per cent. on the outlay necessary 
for the introduction of modern engines. The gas engine is old 
enough now to make it worth while to scrap many of the earlier 
forms which are still working perfectly, except that they are con- 
suming from 30 to 50 cubic feet of gas per horse-power instead of 
from 15 to 20. 

The reluctance of the conservative owners of old but wasteful 
machinery and plant is shown in many mills, where twice the 
necessary amount of power is used for mere transmission, where two 
machines are employed and have,to be driven to perform the work 
of one, where boilers are costing as much every year for disin- 
crustation, boiler compositions, and decreased evaporative efficiency 
as much as would pay 20 per cent. on the necessary outlay for 
condensers or for water softeners. 

We see this reluctance in factories where badly balanced 
machinery or machinery almost impossible of balance is consuming 
a lot of power in setting up harmful and annoying vibration in 
buildings, and we see it at many collieries where the product 
of the pits is sold at a price so much lower than that obtainable if 
those products were properly prepared for the different uses, that 
both colliery owner and consumer are losers of possible profit on 
every ton raised and consumed. We see it in the enormous waste 
of time and money by the use all over the country of double the 
horse-power that would be necessary for cartage if anything but 
antiquated notions prevailed as to the construction and maintenance 
of roads and of the vehicles that run upon them. 

We also see it in the continued use of tramways in towns, which 
are metallic admissions of the badness of our ordinary roads, and 


| of the great saving that will be possible when universally good 


roads and horseless vehicles predominate ; we permit these tram- 


| ways to destroy the roads, and the wheels of every ordinary 


vehicle to cause numerous accidents and great discomfort, simply 
because two horses can haul forty-two passengers in a tramcar on 


| rails, while they can only haul twenty-six in an omnibus on bad 


| macadam, 


The recent advances made by engineers in the different 
branches of the profession, and the ready adoption of many of 


| the improvements resulting from them by our competitors abroad, 
| are making it necessary for engineers, and those who employ 
| them, to get rid of many of the old machines and methods, and 


across the jetty into a shoot, fitted with an up-and-down | 


ICE MOULD FILLING APPARATUS 


without springs or buffers of any description. The bore rods 
and pistons of these pumps are lapped up to great perfection ; 
the suction and discharge valves are made from steel 
forgings, and a neat arrangement is provided whereby the 
contents of the condenser may be pumped into the re- 
frigerator or vice versd. 
type with extra large surfaces, and fitted with lubricators for 
continuous running. A Meyer’s expansion gear is fitted to 
the high-pressure cylinder. The air pump, which is of the 
vertical single-acting type, is driven by means of a weigh 
shaft from the low-pressure engine ; the condenser is of the 
ordinary surface type, with brass tubes and tube plates. An 
auxiliary engine has been fitted to drive the shafting, crane, 
and water pumps, when the main engine is standing. The 
water pumps, which are also in the engine-room, are of the 


vertical double-acting type, placed in A frames, and complete | 
with first and second-motion shaft; these pumps draw from | 
the Tyne, and discharge their water into the ammonia con- | 


deaser tank, the overflow from the latter passing through the 
engine surface condenser. 

In the engine-room are also placed, neatly lagged with 
teak, the two ammonia receivers, into which the return gas 
from the refrigerators is passed. Here all dirt, oil and weak 
liquor are deposited, and by means of a new arrangement all 


oil, &e., can easily be taken out of the machines, and this | 


arrangement has in work proved most satisfactory. The 
bottom of the gas condenser tank is in the same level as the 
top of the ice tanks, and the condenser is divided in the 
centré, so as to separate the plant into two machines, in case 
it is desired to only run half at atime. The same idea has 
been carried out in the ice tanks and refrigerators. The con- 
densers are of the usual U type, made by the Pulsometer 


The engines are of the plain simple | 


movement, so as to allow for various states of the tide, and | 


thence direct into the holds of the trawlers. 





SOCIETY OF ENGINEERS. 


THE first ordinary meeting of the Society of Engineers for the 
present year was held on Monday evening, the 7th February, at the 
Royal United Service Institution, Whitehall. Mr. George Maxwell 
Lawford, the president for 1897, occupied the chair, and presented 

| the premiums awarded for papers read during that year, viz. :— 
The President’s Gold Medal to Mr. R. F. Grantham for his paper 
on ‘‘Sea Defences.” The ‘‘ Bessemer Premium” to Mr. P /. 
| Faraday for his paper on ‘‘The Rating of Engineering Under- 
takings.” The ‘* Rawlinson Premium ” to Mr. R. E. Middleton 
| for his paper on ‘The Pollution of Water and its Correction,” a 
‘* Society’s Premium ” to Professor H. W. Umney for his paper on 
‘*The Compression of Air by the Direct Action of Water,” and a 
“*Society’s Premium” to Mr. J. Croll for his paper on ‘“ Filter 
Presses for Sewage Sludge.” 
| Mr. Lawford introduced the president for the present year, 
Mr. William Worby Beaumont, M. Inst. C.E., to the meeting, and 
| retired from the chair, receiving a hearty and unanimous vote of 
| thanks for his services during the past year. 
| In the first part of his address, Mr. Beaumont dwelt upon 
mechanical motive power as the greatest source of the increased 
prosperity of this 2nd other countries during the past sixty years. 
The most important of all the applications of the steam engine 
had been as a means of transport of men and materials, and as 
| the means of obtaining material, and manufacturing things, which 
| acquire their value through transport. The advances made by the 
introduction of the steam engine and many of the machines which 
' followed in its wake, were so great that in many industries and 


i 








to give a more attentive ear to the man who can do these things, 
and pay less attention to the obstructive critic whose own 
practical incapability leads him to prove that these things cannot 
be done. 

Few people realise how large a proportion of the whole of the 
industry of a country like our own relates to traffic and travel on 
land ; still fewer realise how vast is the importance of good roads 
for the use of all. Only in some parts of some of our cities have 
we really satisfactory road pavements or road surfaces, and on 
comparatively few of our country roads are the surfaces at all 
approaching what they should be. It may be safely said that the 
average resistance on country roads is from two to three times what 
it need be, especially if we include the sharp hills of some counties. 
It is not sovery many yearsago since turnpikeson ourown roads were 
removed, and when it was seen that the owners of carts and wagons 
did not alone enjoy the use of the roads. The principle that every- 
one participates in the advantages of good roads will have to be 
more widely recognised in the future, as much as with reference to 
the employment of horses as with reference to the use of horseless 





FREEZING TANK FLOOR 


vehicles. At present there are at least 1,400,000 draught horses at 
work in the United Kingdom. Of these at least one-tenth could be 
easily dispensed with by small improvements upon the present 
methods of constructing and maintaining our road surfaces, and 
by the improvement all over the country of the heavier gradients 
by a few cuttings and a few banks or viaducts. There were at the 
end of 1896 in London alone 15,204 hackney and stage carriages 
under licence. Of these 7585 were two-wheeled carriages, 3449 


| four-wheeled carriages, 3001 omnibuses, and 1169 tramcars. To 





work these not less than 58,000 horses are employed, and the horses 
employed in the thousands of trade carts and vans and wagons and 
the private carriages will be more than this quantity, so that in the 
London area alone there are probably 120,000 horses. Each 
omnibus has on an average ten horses to work it, and each hansom 
and cab two. For these, however, Mr. Beaumont allowed in his 
estimate only three horses to two hansoms and cabs, to allow for 
small proprietors whose cabs are only worked part of a day. In 
the United Kingdom there are of licensed vehicles the following in 
round numbers : 
Pe ee ee - -. 116,000 
Other than hackney with four or more wheels for hors 
or mechanical haulage ogee ig aaa nee OG Be 
With four wheels for one horse only 
With less than four wheels 





4,000 


Or a total of vehicles requiring licence of 


These represent at least 1,200,000 horses. Mr. Beaumont stated 
that he had no means of telling what the total number would be if 
all the agricultural horses and vehicles which do not need a licence 
were added, but the total is probably considerably above a 
million and a half of horses. In order, however, to arrive 
at the smallest estimate of the possible saving, the work of only 
500,000 horses was reckoned upon. To save only one-tenth of 


this number of horses would mean a saving of £1,500,000 per year, 
and all the other 450,000 horses would be able to earn from £5 to 
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—- ae 
ir more than at present. At only a week or fo a 

£10 } y on this head alone would be £2,250,000, making 
year, the 0.000. Now, this sum capitalised at 3 per cent. 
x total of 125,000,000, so that, even allowing that the number of 
Seed to be always at work is excessive, it is obvious 
st least. £100,000,000 sterling of national money might be 
that et ‘invested inthe improvement of the highways, The saving, 
profits ny the money earned by money invested in good roads, 
powever oF platewa s everywhere would be greater than this, 
ge better the roads the less the wear and tear, the lighter 
att yr the vehicles and their wheels and wheel tires, and the 
ee) will be the introduction of horseless vehicles, by which 
part of ordinary road wear will be avoided, Again, 


Des 


yer year, 
savin 
77 









wheel 
hecaul 
and bette 
more rapid 
the greatest 
road carrlag 


is, and a large proportion of it will be done by motor vehicles 
ae that now costs 5s. " 
y the road construction and maintenance of the future depends 
, development, not only of the machinery required for the pur- 
the < b it of high-class self-propelled vehicles for every application, 
are the improvement of road communications between towns 


j villages depends, not only great engineering industries, but 
ant . ‘ 
the growth in the 





value of land, 


LEGAL INTELLIGENCE. 


(Before Mn, Justice BYRNE.) 
WILKINS, 

[his actloh Was tried last sittings, when his Lordship reserved 
« indgment. Since the trial, the House of Lords has delivered 
. Iyment in the case of ‘* Allen +, Flood,” which is now reported 


J, LYONS AND SONS ¢. 


“ Reports, 1898, A.C.1. The Amalgamated Trade Society of 
Fancy Leather Workers who are registered under the Trade 
Vnions Act, 1871 were at one time joined as defendants to the 
ution, but during the trial their names were struck out, As 


wards Messrs. A. Thompson, J. Laverick, and F, Goodhall, the 
Hs of the society, the pleadings were directed to be amended 


trustees ry * ° 
iv stating that these defendants were sued in their representative 
pacity Mr. P. C. Wilkins, another defendant, was the secretary 


f the society, and C, Clarke was one of its executive officers. 
The action was commenced in consequence of what took place in 
vopnection With a strike in 1896 of the workmen employed by the 
plaintiffs, Who were leather bag and portmanteau manufacturers, 
: business in Redcross-street, London, E.C. The other 
rial facts are stated in his Lordship’s judgment. 

ir. Eve, Q.C., and Mr. Warp CoLeripcGe were for the 
plaintiffs ; and Mr. JENKINS, Q.C., and Mr, W, H, Cozens-Harpy 
for the defendants. 





Mr. Jesricek BYRNE gave judgment as follows: In this case. 
the plaintiffs have obtained an injunction until judgment to 
restrain the defendants Wilkins and Clarke, their servants or 

from watching or besetting the plaintiffs’ works for the 





f persuading, or otherwise preventing. persons from 





making f wv them, or for any purpose except merely to obtain or 
mmunicate information; and also from preventing Adolph 
schoenthal or other persons from working for the plaintiffs by 
ithdrawing his or their workmen or workwomen from their 
mployment respectively, By a slip, the order as drawn 

wen made more extensive, but the terms I have 





mentioned are the true terms of the order pronounced by the 
Court of Appeal, as appears by the judgment of Lord Justice Kay 
LR. 1806. 1 Ch. S11, 832). In substance, at the trial the 
plaintiffs have clearly proved the case made upon the motion as to 
vatching and besetting the plaintiffs’ premises illegally. and in my 
indgment they are entitled to have the injunction made perpetual, 

the first part of the injunction is concerned, for the 
given by the Court of Appeal upon disposing of the 
notion; and [L do not consider it necessary to add anything upon 
the law bearing upon this part of the case. 1 consider that it 
clearly proved that the defendants Wilkins, Clarke. and Thomp- 
, watched and beset the plaintiffs’ works, or place of busi 
ness, and the approaches thereto for the purpose of persuading 
rotherwise preventing persons from working for the plaintiffs, 
md for purposes other than that of merely obtaining ot 
mmunicating information. In reference to the second part of 
the injunction, | think the case made upon the motion 1s fully 
proved, and | think also that it has been clearly shown that the 
same defendants illegally watched and beset the premises of 
schoenthal for the purpose of preventing him from working for 
the plaintiffs, but I think it probable that the Court of Appeal 
would have framed the second part of the injunction granted in a 
different manner had the case of ** Allen +, Flood” then been 
decided by the House of Lords. At any rate, the point has not 
heen specifically argued whether or not, apart from the question 





far 


reasons 





f malice, it was unlawful to calk out the workmen of Schoenthal in 
order to prevent him from working for the plaintiffs. Had the 
matter been one of importance in the present case, | 
should probably have required further argument, but the 
strike is long since over, and [ have assumed that the 
parties would prefer not being put to the trouble and 
expense of are-argument upon this point. I propose, there 


fore, to grant a perpetual injunction following the terms of the 
first part of the order of the Court of Appeal, but to frame the 
latter part of the injunction as follows, ‘‘ and also from watching 
or besetting the premises of Adolph Schoenthal for the purpose of 
persuading or otherwise preventing him from working for the 
plaintiffs, or for any purpose except merely to obtain or com 
municate information.” The injunction must extend to the defen- 
dant Thompson, who participated in the wrongful acts committed. 
The acts in question being unlawful, the other defendants, if they 


conspired to induce the commission of such acts, are equally liable | 


to an injunction, and by their amended defence all the defendants 
make common cause and accept common responsibility 
respect of the matters I have referred to, as well as 
respect of the alleged libels, which still remain to be dealt 
with. And, indeed, it is difficult to see how, as officers of the 
society under an obligation to attend all meetings of the executive 
council, under whose directions the defendant Wilkins acted, and 
with power to express their opinions, they could well do otherwise, 
whatever the domestic constitution of the society they belong to 
may provide as to their voting, powers. The plaintiffs further 
ask for an injunction to restrain the defendants from maliciously 
induc ing or conspiring to induce persons not to enter into contracts 
with the plaintiffs, and I postponed judgment at the request of 
both parties until after the decision of the House of Lords in 
“Allen ¢, Flood” should be given, The effect of that decision, 
Which has now been delivered, is, in my opinion, to show 
that the plaintifts are not entitled to this injunction. It 
was conceded by the plaintiffs that they could not succeed 
they could show malice; and it is the law, 
finally determined by the House of Lords, that the existence 
of a malicious motive cannot in such a case as this render un- 
lawful an act or acts otherwise lawful. Another injunction was 
asked for by an amendment made by leave at the trial against the 
defendants Thompson, Laverick, and Goodhall, as trustees of the 
society, from applying the funds of the society in furtherance of 
the wrongful acts complained of. I am of opinion that there is no 
legal ground to justify such an injunction, and I refuse it, and 
disallow the plaintiffs the costs of the amendment made in pur- 
suance of such leave. I now come to a part of the case which has 
not been dealt with upon motion, viz., the question whether or 
hot the plaintiffs are entitled to an injunction or to damages in 
respect of certain alleged libels. These are contained in two 
letters, the first being dated January 11th, 1896, written by the 
defendant Wilkins, as secretary of the society, to Mr. J. 
Thorne. The plaintiffs had at that date and still have in 
their employment a youth named John Joseph Thorne. The 
Jetter was ‘meant for him, but, being addressed to Mr. 


unless as 





| wages. 


| the required columns and giving certain measurements. 





ye will be cheapened by the easier haulage on common | 


| of labour would not pay. 


J. Thorne, was received by his father. The other alleged 
libel is contained in a letter addressed to Mr, Rudge, the father 
of another youth named Thomas Rudge, then and still in the 
employment of the plaintiffs, 
the letter was consequently received by Thomas Rudge himself. 
think that those letters contain statements which are distinctly 
calculated to injure the plaintiffs in their trade, and to hold them 
up to hatred and contempt in the eyes, not only of workmen and 
of fair employers of labour, but also of customers and persons who 
might intend to become customers, It appears to me that the 
letter to Thorne means that he is being grossly underpaid, receiving 
less than half the wages which men in other firms are receiving for 
the work he is doing, and that the plaintiffs endeavour to get their 
labour for a ‘ starvation wage.” Some argument was addressed 
to me as to the true interpretation to be put upon the expression, 
‘*starvation wage.” Whatever else it means, and whatever it | 
does not mean, | am satisfied that, as used in the letter, it does 
mean a rate of wages unfair, anusual, and such as a decent employer 
The letter to Rudge, I think, means that | 
Thomas Rudge was being grossly underpaid by the plaintiffs, and | 
that the plaintiffs impose unfair conditions of labour on their | 
workpeople. The defendants all join in the plea that the state- | 
ments in both the letters are true in substance and in fact. In |} 
my view, the evidence proves generally that the rate of wages 
received by the persons employed to do the work required by the 
plaintiffs was fair and usual. On the part of the defendants there 
was really no substantial evidence of underpayment at all, and one 
of their witnesses, Arthur Davies, seems upon his own showing to 
have been sufficiently and properly paid, actually receiving less at 
the first places he went to after leaving the plaintiffs than he had 
received while with them. He had since improved and now earns 
more, but when he went to the plaintiffs he was a lad of from 
thirteen to fourteen years of age, working in a bag shop for 
the first time, and while with them he says he was only a 
beginner and improved very little. A. J. Roberts does appear 
to have got a substantial rise in wages when he left the plaintiffs 








and took a fresh employment, and he says he did “ pretty 
well the same work as at Lyons’s,” but no details were 
given, and [ do not think that the mere fact of his getting 
the rise is sufficient to enable me to say that he was under- 


paid by Lyons and Co, It appears that the plaintiffs do not pay 
their workpeople in the bag department directly, but that they 
employ a foremen, D. Murphy, to whom they pay so much per | 
dozen or per gross for bags, he engaging and paying the hands, | 
some of whom are employed at piecework and others at weekly 

The plaintiffs find the business premises and _ pay 

tablishment expenses, Opinions may differ, and fairly differ, 

according to the point of view, whether or not this is a method | 
best calculated to regulate fairly the relations between employers | 
and employed, but it is perfectly lawful, and if the hands are 

fairly paid it affords no justification for the statements made in | 
respect of the plaintiffs. As to the particular cases of Thorne and | 
Rudge, | have heard their evidence, and I do not consider that 
there is any justification for the suggestion that they were grossly | 
or at all underpaid. Rudge was animprover, learning his business, | 
ind about eighteen years old, and Thorne was a lad of about | 
seventeen. ‘The work they were doing was lads’ work, and | 
not men’s work, and they never complained. Rudge did get a 
rise of wages in January, 1896, from 12s. to 15s. a week. about the 
time of the commencement of the strike. but that was given to 
him when he asked for it, and it is in accordance with the practice 
to raise the boys’ and improvers’ wages as they learn to do their 
work better, He says that when he got the letter he showed it to 
some friends, and decided to remain at work, being then satisfied 
with his wages. Having regard to the facts that the libels were 
not repeated, that they were contained in letters which did not | 
remain long in the hands of the recipients, and that the recipients | 
were not induced by them to leave their employment, I think that | 
justice will be satisfied if | award £5 damages in respect of the 
libels, which I accordingly do. The strike being long since over. 
| understand that the plaintiffs do not care actually to take an 
injunction. The defendants must pay the costs of the action 
except those I have mentioned, but they are entitled to be paic 
the costs of the motion to strike out the name of the society as 
defendants, and there must be the usual set-off. His Lordship also 
dealt with a question as to the costs of certain particulars. The 
defendants intimated that they would probably appeal, but not on 
the finding as to libel. Times, 
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THE CAKRON CO, PERRY AND CO, 


A cxse of considerable importance to ironfounders was tried 
and decided last week before Mr. PoLLock, one of the Official 
Referees. The dispute between the parties arose out of a con- 
tract for cast iron columns ordered by the defendants from 
the plaintiffs for use in connection with the erection of a 
warehouse at Southampton for the London and South-Western 
Railway Company. A great many questions involving claims | 
for damages for delay occupied the time of the Court for 
several days, but the real and substantial point of the case was 
whether, on being asked to tender for a specified quantity of cast- 
ings, an ironfounder is bound to check the weights with which he 
is furnished, or whether he is entitled to rely upon the schedule 
of weights supplied to him when asked to tender. In this case the 
plaintiffs had been asked to tender a price per ton for a large 
number of iron columns of various sizes stated in an extract 





from the specification, in accordance with which the defen- 
dants had to work, to be about 893 tons. Accompanying 
this extract were rough drawings showing the character of 


Relying 
upon the figure of 893 tons. the plaintiffs quoted a certain price 
per ton; but upon proceeding to cast the columns, it was dis- 
covered that nothing like the specified weight of metal could be 





jn | Zot into them without exceeding the stipulated thickness of each 
in | 


column. In the result, the total weight proved to be about 167 tons 
less than the tonnage upon the basis of which the plaintiffs had ten- 
dered. In this state of facts they claimed to be paid such a price per | 
ton as they would have charged had they known that the total weight | 
of metal was so much less than the weight stated in the extract | 
supplied to them. The contention of the defendants was 
that it was the duty of the plaintiffs to inform themselves 
to the actual weight of the columns by calculations 
which they alleged could have been made, and that the plaintiffs 
were not entitled to rely upon the weights given in the 
extract. In the result the Court decided that the defendants had 
made a representation to the plaintiffs as to the weight of the 
columns, upon which they were entitled to rely, and that even if 
the plaintiffs could have checked the weights for themselves, they 
were not bound to do so, but were in law justified in relying upon 
defendants’ representation. Judgment was therefore given for the 
plaintiffs, Mr. Bray, Q.C., and Mr, LincoLn REED (instructed 
by Messrs. Rollit and Sons), were for the plaintiffs ; and Mr. 
ENGLISH HARRISON, Q.C., and Mr, E. Boye (instructed by 
Messrs. Munns and Longden), were for the defendants, 


| 


as 











AUSTRALIAN 


‘orvespondent.) 





(From our own 
THE proposal to bring the railway into the city of Sidney has 
again been shelved. A few months ago the Public Works Com- 
mittee had again the subject under consideration, and after great 
deliberation suggested the Hyde Park scheme as proposed by the | 
late Mr. Eddy. It is now put back for another session. In the | 
estimates for the year, the following sums have been proposed and | 
passed for expenditure in the New South Wales Legislative Assem- | 
bly. Roads and bridges, £550,000 ; harbours and rivers, £45,000 ; | 
dredge service, £75,000, From the annual report of the Under- 





The father was, in fact, dead, and | 


Secretary for Mines, Queensland, the following figures are given as 
the approximate estimate of the production of gold in the Austra- 
lasian Colonies during the year 1896: 


Ounces. 
Victoria 805,087 
Queensland 640,385 


New South Wales 
West Australia 
New Zealand .. 
Tasmania. . 
South Australia 





62,586 
Se cma wad 29,004 

The number of miners employed in gold mining throughout the 
Colony of Queensland for the year 1896 was as follows : 


European quartz miners 7,182 
European alluvial 2,424 
Chinese alluvial 758 

Total 10,364 


The area of Queensland comprises 427,838,080 acres, which in 
189% had a population of 472,179; the area of proclaimed gold 
fields, was 17,732,640 acres; the grand total of gold won to 1896 was 
11,198,990 0z., which, valued at £3 10s. per ounce, amounted to 
£39,196,465., 

Tenders for cast iron pipes to the value of £75,000 were called 


| for on behalf of the Public Works Department, New South Wales. 


The following were the rates quoted 


Spigot and socket pipes 3in. to 4in. diameter, (ft. long, to be cast in 
green sand. 
Delivered 
Sydney. 


Delivered 
Newcastle. 


£ a. @. es. d. 
Pope, Maher, and Co., Sydney 69 0 615 0 
D. Y. Stewart and Co. (imported) 0 0 
3urns, Philp, and Co. (imported) ? 714 0 

Pipes cast on bank in green sand. 

Pope, Maher, and Co., Sydney es % 614 6 
G. and C. Hoskins, Sydney 6S @..: 7 3 0 
D. Y. Stewartand Co... 616 60 - 
Burns, Philp, and Co... 7 4 6 Till 6 


Spigot and socket pipes 9in. diameter in oft. lengths, to be cast vertica 
in dry sand. 
0 


Pope, Maher, and Co. , oa 618 6 7 8 
G. and C. Hoskins : 616 6 710 & 
DD. Y. Stewart and Co. 7; ee 

Burns, Philp, and Co... t © 8x 714 0 


Spigot and socket pipes lin., 12in., 15in., 1sin., and 20in. diameter, in 12ft. 





engths, to be cast vertically. 
G. and C. Hoskins 614 6 
D. Y. Stewart and Co os 
Burns, Philp, and Co. 2.9 @ . 8 6 6 


Spigot socket pipes 24in., 30in., and 3¢in. diameter in 12ft. lengths, to be 
cast vertically. 








G. and C. Hoskins 613 0 

DD. Y. Stewart and Co. 7 4 6 

Burns, Philp, and Co. ae 712 0 so 6 
Special pipe castings, any size and shape 

G. and C. Hoskins vn 0 

b. Y. Stewart and Co, 3 — 

Burns, Philp, and Co. ae 16 18 6 





It will be seen that in every quotation the rates quoted by the 
local firms are under the imported price. 

The annual report of the general manager, Mr. J. Davies, on the 
working of the West Australian Railways for the year ending June 
last has been issued, and shows as great a development has taken 
place as in recent years. During the year 382 miles of line have 
been added to traffice—-which includes the purchase by the Govern- 
ment of the Great Southern Railway—this makes the total mileage 
open at June 30th 970 miles. Working expenses have increased 
from 49°79 per cent. in 1896 to 64°57 per cent. in 1897. This in- 
crease is accounted for in the following manner: (1) Reduced 
rates on the goldfields lines equal to 50 per cent. on the largest bulk 
of the traffic, and 25 per cent. on the smaller bulk. (2) Heavy 
expenditure on the Eastern Railway on account of the pressure of 
work at Freemantle. Perth, &c. (3) General advance in salariex 
and wages. The following table shows the principal results of the 
working for the year. 





Year ending 
230th June, 18s6. 


Year ending 

30th June, 1897. 

tal spent in construction and 
equipment 3 £3,703 

Total cost per mile oper 
Total miles open for trafic 
Average miles open for the year 
Gross revenue .. 
Working expense= 
Net earnings 4 , P 
Percentage working expenses to 





revenue 3 63°00 49°79 
Earnings per average mile open £1,103 £913 
Working expenses per average as 
mile open .. ; £606 ed 
Net earnings per average mile 
£407 


open 





Gross earnings per train mile vd. 
Working expenses per train mile 14°64d. 
Net earnings per train mile 31° 05d. 
Percentage of profit to capital 

invested vo O4 


Nuinber of passenger journeys 
Goods tonnage 

Live-stock tonnage 

Train mileage . 

Locomotives, number 
Passenger stock 


Goods stock 








RoyaL INstrrvtron, — A general monthly meeting of the 
members of the Royal Institution was held on Monday afternoon, 
the 7th inst., Sir James Crichton-Browne, M.D., F.R.S., Treasurer 
and Vice - President, presiding. The following were elected 
members:— Mr. E. Cortes, Mr. J. 5. Fairfax, Mr. 8. Fisher, Mr. 





| G. Humphreys-Davies, Mr. O. Imray, Mr. J. W. Jarvis, Mr. J. 


Levinstein, Mr. J. S. MacArthur, The Right Hon. Lord Monk 
Bretton, Mr. F. J. Quick, Mr. E. Riston, Mr. C. Samson, Mrs. 
R. L. Smith, and Rear-Admiral A. K. Wilson, V.C., C.B. The 
special thanks of the members were returned to Mrs. Tyndall for 
her liberal donation of £1000, presented in the name of the late 
Dr. John Tyndall, D.C.L., F.R.S., for the promotion of science. 
Thanks were also returned to Sir Frederick Abel, Sir Andrew 
Noble. and Professor Dewar, for donations to the fund for the 
promotion of experimental research at low temperatures. It was 
announced that the centenary of the Royal Institution would be 
celebrated next year. 

TRADE AND BUsINESS ANNOUNCEMENTS. Mr. Charles Broxup 
has resigned the position of locomotive superintendent of the 
Lancashire, Derbyshire, and East Coast Railway, and is now on his 
way out to take up the position of locomotive superintendent on 
the Maruba Railway.—We understand that Messrs. Francis, 
Morton and Co., Ltd., of Garstow, near Liverpool, have recently 
received a large order for ironwork from the Mersey Dock Board. 

The Western Electric Company, 79, Coleman - street, E.C., 
announce that it has concluded arrangements with the Fowler- 


| Waring Cables Company, Ltd., of 110, Fenchurch-street, E.C., and 


North Woolwich, to take over its business as from the Ist January, 
1898,—-Mr. James Young, M. Inst. C.E., late of Lowmoor, and for 


| many years chief inspector of railway plant for the East Indian and 
| Indian States Railways, has joined the board of Henry Pooley and 





Son, Ltd., the well-known weighing machine makers.—Messrs. C. 
W. Burton, Griffiths, and Co., have removed from their old offices 
at Playhouse-yard to 1, 2, and 3, Ludgate-square, Ludgate-hill ; 
their warehouse at 158, Queen Victoria-street, is to be retained as 
show rooms.—We understand that the business of Messrs. G. R. 
de Wilde and Co., carried on for the past twelve years by Mr. 
George Rexworthy de Wilde at 10 and 11, Archer-street, Shaftes- 
bury-avenue, has been purchased by Messrs. Thomas Potter and 


| Sons. and amalgamated with their own business, 








THE ENGINEER 





AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Water pipes for sire protection,—Some cities built on large bodies 
of water have special systems of pipes through which water is 
pumped by fire-boats or by powerful floating fire engines, of much 
greater power than land fire engines. The chief of the New York 
tire department states that the capacity of land engines to force 
water to great heights has been reached. When greater. power 
is required to force water to meet conflagrations and to great 


heights, it must be obtained from other sources than the steam fire | 
He recommends the above system, which is | 


engine now in use. 
now successfully in use in Cleveland, Milwaukee, Detroit, and 
Buffalo, He points out that there are high buildings in the city 


that are entirely beyond the ability of the machinery of the fire | 


department to force water to the upper stories. It should also be 
considered that the tall buildings of the present day, as well as the 
mercantile buildings, are of greater heights and cover larger areas 
than ever before attained, and that when fires occur, if not 
promptly checked, they will entail great loss ; and if the department 
is not competent to manage and surround those structures with 


great quantities of water, there is a possibility that such fires will | 


extend and terminate in great conflagrations. 
The Chicago Drainage Canal,—The new president of the Chicago 


Drainage Board has announced that the canal will be ready to have | 


the water turned in some time during the autumn of 1899, 
About 87 per cent. of the work has been completed, including 
{7 per cent. of the canal itself. The work yet to be undertaken 
will comprise the widening and deepening of the Chicago River to 
give the required flow of water from Lake Michigan to the canal, 
and the construction of feeders from the lake and intercepting 
sewers to carry the sewerage west to the canal instead of east into the 
lake. This will be at the inlet end. At the outlet end there must 
be built a tail race, an extension of the canal through Joliet, and 
the bear-trap dam for the regulation of the flow. Seven highway 
bridges and seven railway bridges have also to be built over the 
canal, one of the latter being a monster structure carrying eight 
lines of rail. The sewerage system of the city will be revised, so as 
to discharge into two intercepting sewers extending west from the 
lake. One of these, in the north section, will be 17ft. diameter. 
and the other, in the south section of the city, will be 2O0ft. 


diameter, with pumping plants to take water from the lake, and | 
A comparison of the | 


maintain a current through to the canal. 
work and cost of the canal, up to the end of 1897, and of other 
great canals, has been prepared as follows : 
Excavation. 
. Cubic 
39,342, 
S0,000,000 
15,220,000 
21,000,000 


Years 
building. 


Length. 


Cost. 
Miles. 5 


Canals. 
9,057,740 
20,000,000 
000,000 

c (00 
88,000 


Chic go 

Suez 

Corinth .. 

North Holland 

North Sea 

Manchester - 

Luke Erie and Ohio River An exhaustive report has 
recently heen made upon the construction and trattc of a canal 
from Ashtabula, on Lake Erie, to the Ohio River, near Pittsburgh. 
The route proposed by the board of engineers follows the Ohio 
River, 23°36 miles, from the Davis Island dam, to the slackwater 
of the Beaver River ; thence up the Beaver and Mahoning River, 
by a slackwater system of pools and dams, 42°26 miles to Niles ; 
thence 31°35 miles across the summit, and the canal would descend 
the 572° 86ft. to Lake Erie in 12°55 miles. The total distance from 
the slackwater on the Beaver to Lake Erie, at Ashtabula, is only 
8°9 miles, with a lockage of 526ft. From Pittsburgh harbour to 
Lake Erie the distance is 122°16 miles, with a total lockage of 
»48ft. The shortest air line between the Ohio River and Lake 
Erie is $4°5 miles long. 
tide, while many points in the possible available drainage district 
touch 2000ft. or more. The plan includes a lake or reservoir, & 
miles long, on the summit level of 31°35 miles ; and as this sum- 
mit plain is flanked by high ranges of hills there is an abundant 
supply of water to meet all further demands of commerce. 


7,4 
53,500,000 15 400,000 


Cunal. 


A | 
minimum depth of 15ft. is assumed as sufficient for the needs of 


the canal ; the lock dimensions suggested are 340ft. long between 
quoins, 45ft. wide and 15ft. deep on mitre-sill ; the estimate of 
water consumption, for forty-eight lockages, or twenty-four vessels 
each way daily, is 22,000,000 cubic feet plus 18,000,000 cubic feet 
for evaporation, filtration and leakage, or 40,000,000 cubic feet 
daily ; a minimum clear headway of 45ft. is deemed necessary for 
the class of vessels likely to use the canal. The canal cross-section 
recommended is:—Depth, 15° 5ft.; bottom width, 102ft.; top width, 
156°25ft. The area depended upon to furnish water to the summit 
level covers about 1074 square miles. 
numerous railways, and will require twenty-one railway bridges 
and sixty road bridges, all having a minimum headway of 45ft. 
Swing bridges will be requ‘red for nine of the railway and eighteen 
of the road bridges. ‘The cost of construction is estimated at 
£6,600,000, and the cost of operation and maintenance at £50,000 
per year, while the income from coal, coke and ore is estimated at 
£6,300,000 per year. The present annual traffic by rail between 
Lake Erie and the Ohio River amounts to about 18,500,000 tons ; 
including 7,000,000 tons of iron ore, 7,000,000 tons of coal, 
2,000,000 tons of coke, 1,000,000 tons of heavy manufactured pro- 
ducts, and 1,500,000 tons of limestone, lumber and general 
merchandise. The report, therefore, concludes that 13,000,000 
as the probable annual tonnage over a much cheaper water route, 
would be a safe basis for estimating revenue from the canal on 
completion. The present cost of bringing ore by steamer from 


Lake Superior to Ashtabula is put down at 3s. 4d. per ton; from | 


Ashtabula to Pittsburgh by rail, including transfer and dockage 
charges, the cost is now 4s. 9d. ; making a total cost at Pittsburgh 
of 8s. 1d. The estimated cost by canal, over the last division of 
the route, is 64d. per ton; and if to this is added the old canal 
toll of the Pittsburgh and Erie Canal, or 1s. per ton, the total 
cost would be Is, 65d. per ton, a saving of 6s. 65d. per ton by 
canal. 


Special sugar machinery.—At many of the large sugar plantations | 


and factories special plant is used for handling the material. 
Link-belt elevators and conveyors carry the cane to the mill and 
the refuse to the furnaces, or from the filter press to a waste pile 
150ft. to 200ft. away. A link-belt filter and elevator combined 
has a continuous chain, with carriers, which removes the trash 
from the juice tank and conveys it back to the rolls. This is 
effected by rubber scrapers attached to double strands of a chain 
belt or link belt, running in a trough made with a perforated brass 
bottom on an incline, and in the horizontal floor between the rolls 
and the juice tank. The trash is carried away from this brass 
bottom, the juice dripping through into the tank, and is carried 
up the incline. A steel trough under the inclined brass floor also 
conducts the juice back to the tank. For conveying bagasse, a 
chain fitted with scrapers runs in a wooden trough. The sugar 
from the centrifugal mills is carried vertically by conveyors con- 
sisting of chains of galvanised iron buckets, while horizontally it is 
carried by a conveyor of curved steel slots riveted to link-belt 
chains and forming an endless steel apron. For loading barrels a 
shaker is used, which is a disc having a vertical motion of about 
half an inch, operated by an excentric. The barrel stands on this 
under the shoot, and the shaking settles the sugar down very 
closely. For unloading cane into the conveyors each car has a 
wire rope sling on the floor. When the side of the car is let down 
at the conveyor, the end of the rope is attached to a hoist, and as 
it rises it rolls the cane out at the side of the car. Barrels are 
handled by continuous platform conveyors. The Cook granulator 
and dryer is a vertical cylinder, having a number of shelves inside, 
while a vertical shaft carries a series of discs, The sugar is fed in 
at the top, and is thrown from shelf to shelf and from disc to disc 
by the revolving discs. As it thus passes down it encounters the 
upward current of warm air from a blower and heater. A low and 
uniform temperature is maintained so as to prevent any baking 
or burning of the sugar. 


The summit level is only 900ft. above | 


The canal will cut across | 


Steel pulleys. —Belt pulleys of open-hearth mild steel are now 
being introduced by the American Pulley Company, and require 
special methods of manufacture. All the work is done cold, and 
the plant consists principally of hydraulic and power presses, | 

| adapted to the special requirements. In this way the metal is | 
shaped entirely by steady pressure, and not by blows. The most | 
important feature of the plant is the system of dies used in the | THE Midland iron trade has not been so fortunate as is 
presses, some of which are very large and expensive, but when | industry in the North, for the recently declared avery hiss Sister 
once the plant is equipped, it can turn out pulleys at a very rapid | price does not establish any rise. It fact, it shows a dean selling 
and economical rate. No turning, boring, grinding, or balancing, | only a small one, and happily not sufficient to affect wa nt but 
| is required, and no hand labour is put upon the pulleys. The | average selling price of all batches of finished ison Ue The 
weight is about a third that of cast iron pulleys, and more nearly | declared as £6 0s. 6d. for November and December, boon 
approximates to that of wooden pulleys of the same diameter, | as compared with £6 9s, 9d. for September and October’ 189) 
| Each pulley is in two halves, clamped together, including half the | workers’ wages consequently remain unaltered at 7 6a 
with three spokes—and half the hub, The | ton for puddlers, with mill men’s in proportion, The’ Per 
| rim is of double channel section, made from flat plates, the out- | average is, however, a great improvement upon the corres = new 
side edge being rolled over, and the inside edge turned down in a | total of a year ago, the average for November and Dee 
flange to be riveted to the flange of the other plate. The punch- | 1896, having been £5 17s. 1d. The latest total is, theese al 
| ing for the rivets is done in an automatic machine having seven sets | advance of 3s. 5d. upon the year. The new average iy re, 
| of punches and dies set radially, and adjustable to any diameter of | 1s. 4d. upon July and August last. Five months ago t} 
| pulley. The rim-forming press works at 3000 Ib. pressure, and | puddling was 7s, 9d, The explanation of the circumst 
exerts a pressure of 500 tons on the dies. The spokes are formed | Midland average going down, while the North of Eng 
by a steel spider, whose arms are slit, corrugated and pressed to | declared, went up, is that here in this district the 
| shape, and riveted to the middle flange of the rim by a hydraulic | contributing to the average include sheets, which haye ho 
riveting press. The hub is of two steel plates, pressed accurately | notoriously low for some time past, and also common hans eae 
| to shape, so that it has not to be bored out. The rivet holes in the | appear to have resisted all efforts to prep them up, and to a 
| hub are bored by a machine with three adjustable radial drills. No | receded once more from their recent temporary rally, ave 
reducing is required, all punching and drilling being absolutely | Some of the sheet mills have been short of orders during ¢{} 
} accurate. Two sets of piping supply the hydraulic machines, | past fortnight, especially in the West Bromwich and Bilsto 
| One supplies a pressure of 150 Ib. per square inch, to close the dies, | districts, Black doubles are as low as £6 5s, to £6 10s, 4 ra 
| and the other supplies the working pressure of 3000 Ib. | mill has just been started by a Brierley-hill tirm for thin ; Re 
| 
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sheets, mainly for the Birmingham and district enamelled stee] 
goods trades, and also to supply the growing demand for annealed 
| steel sheets for use abroad, Belgian bedstead strip js, it j 
declared, being supplied to London merchants at lis, os ; 
| under Staffordshire prices, 
There is not much that is new to say about pig iron, Which is 
| still fetching high prices on account of the low stocks and 
| limited production of this district. Cold blast is quoted 97s, 64 
for forge, ordinary all-mine 50s, to 55s. ; best ditto, 64s, 64 rie 
67s. 6d.; part-mine 44s, to 48s., and cinder 39s, to 41s. : 
ing | : General engineers are as a rule fully engaged, and some of the 
Sturtevant Engineering Company, London and Glasgow. Cata- | electrical engineers are working nights as well as days, In the 
| logue No. 14, the Cutler Hammer motor-starting switches and | heavier trades, bridge and gasometer builders have good orde sf 
speed regulators. —These switches are designed effectually to shield | and the same may be said of the railway carriage and w — 
the motor from harm when through any cause whatever the current | builders. The tube firms are satisfactorily engaged on as an ‘ 
is interrupted, or the motor overloaded, or subjected to an exces- | water account. . - 
sive supply of current. In the case of speed regulators, the speed The value of machinery exported to all countries during Januan 
of the motors is regulated by the insertion of resistance into the | was £869,248, as compared with £1,128,537 in January, 1897 - a 
armature circuit, the speed decreasing as the resistance is | of steam engines £202,533, against £349,241. Such cases of im 
inserted. | provement, however, as have occurred include the following: 
Alley and Maclellan, Glasgow. The ‘‘ Sentinel” Westinghouse | Locomotives to Russia, from nil to £2570; agricultural engines ty 
type high-speed steam engine.—This is a new edition of this firm’s | South America, from £1670 to £4564 ; miscellaneous engines to 
catalogue, about which we said a few words in July last. The} minor European markets, from £6266 to £14,538; ditto ty 
work has been extended by the insertion of views of this engine | Australia, from £10,057 to £16,252; agricultural machinery t, 
applied to driving dynamos. There are also tables of outside | Europe, from £14,069 to £14,964; ditto to countries in South 
dimensions of engines for belt and direct driving. | America, from £4558 to £4897 ; ditto to South Africa, from £1276 
Cole, Marchent, and Morley, Bradford. Independent condens- to £2030; ditto to Australia, from 552 to £5094; sewing 
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CATALOGUES. 

Simon-Carves, Limited, Manchester.—This company has sent us 
| a large plate reproduced by the half-tone photo process, repre- 
| senting the works of the Durham Coke and Bye-Products Com- 
| pany, Limited, comprising 105 coke ovens, 
| Henry Maurer and Son, New York. 

| fireproof building materials. 


Illustrated catalogue of 








£9555 
ing plants.—This forms a section of a complete catalogue which | machines to India, from £837 to £2677 ; textile machinery to 
this tirm has in course of preparation. The printing, letterpress, } Russia, from £50,436 to £61,692 ; ditto to the United States. from 
and illustrations are of the highest order. £14,569 to £25,029 ; ‘* other descriptions” of machinery to Europe, 
from £143,962 to £156,557. 

The shipments of iron and steel last month amounted to 284,184 
tons, valued at £2,027,985, which compare favourably with the 
figures of 246,996 tons, and £1,804,496 for the corresponding month 
of last year, In the reports of pig iron there was an increase of 
184 tons, mainly to Germany, France, and Italy : in bh 
bolt, and rod iron, an increase of 461 tons, mainly to 
Holland, Portugal, Japan, the United States, the Argentin 
Republic, India, and Australasia. In railroad material there j 
net improvement of 26,398 tons in the exports, the following 
vances, among others, having occurred :—Egypt, from : 
to 10,881 tons ; India, from 21,622 tons to 25,152 tons; 
Argentine from 3068 tons to 14.043 tons. 

Galvanised sheets to all countries show an increase in the quat 

tity of the exports from 17,522 to 18,939-tons, owing chiefly to th 
Argentine Republic and India. The unwrought steel exports ros 
in quantity from 21,070 tons to 23,583 tons, thanks chiefly to 
Russia, Sweden, India, and Australia. 
, t C Birmingham has lost one of the most prominent of its manu- 
, : _ He stated that the inspection from time to | facturers by the death on the 7th inst. of Mr. Edmund Tonks, of 
| time of ships being built was of undoubted educational value to | Tonks and Sons, Ltd., brassfounders. Born in 1824, he was 
| students of naval architecture, inasmuch as it showed them the | subsequently for a few years a barrister, but afterwards entered 
| applied results of experience ; but a persistent examination of | his father’s business, and in the course of his career he introduced 
| existing vessels as they come under repair in dry dock is productive | several improvements in brassfoundry processes, and brought out 
| of even still more instructive results, for in them is presented the | a number of inventions, including a metal rack with movabk 
| data itself upon which further improvements will be based. Mr. supports for bookshelves, which is now used largely both ii 
| Thearle then proceeded to classify iron and steel ship diseases | public and private libraries. He was a life member of th 
under two general headings :—(1) Diseases of constructional weak- | Corporations, Museum, and School of Art College, and for many 
| nesses ; (2) diseases of material decay. The first of these was/ years had a seat in the City Council. His chief hobby 
| sub-divided further into cases of structural weakness and those of horticulture, which he pursued “systematically and scientific ally in 
local weakness. Illustrations taken from his own experience were | his extensive gardens and greenhouses, Packwood Grange, Knowl:. 
cited by the lecturer of the various morbid conditions included in | He also published a botanical index. 

the several categories, together with particulars of the precautionary 

measures and remedies which had been found effective. Particular 
attention was given to the different ways in which vessels fail at 

various parts of their structure under various forms of stress, and | 
mention was made of the evolutionary developments now in pro- | 
gress resulting from the measures taken for combatting these | (From our own Correspondents.) 
tendencies, Reference was made, too, at some length to the}  Myychester.—Generally there is a gradual settling down to ord1 
question of the wasting by corrosion in iron and steel vessels, and | nary operations, but after so protracted a dispute as that which 
the means whereby loss of material in this way may be best pre- the engineering trades has just gone through, it will necessarily 
vented in the various circumstances under which it is found to | take some time before everything gets back into the old groove. 
occur. | For the present amongst most of the engineering establishments it 
JroN TRADE BoarD OF CONCILIATION, —The twenty-ninth | is chiefly a question of getting straight, and of this there is 
annual meeting of the Board of Conciliation and Arbitration for | evidence in the iron market, where the resumption of operations 
| the Manufactured Iron and Steel Trade of the North of England | has so far not been followed by any appreciably increased weight 
was held last week at the Station Hotel, Newcastle, Mr. W. | of buying, either in raw or manufactured material. The general 
Whitwell, president, in the chair. The annual report of the | anticipation is that the settlement of the dispute will not make 
standing committee, read by Mr. Winpenny, stated that the | itself very materially felt for the next month or so, as regards any 
|membership of the board remained unchanged—eleven works | greatly increased requirements for pig or finished iron. Jn the 
owned by firms. The average number of operative subscribing | mean time business is moving on steadily, and although in some 
| members during the half-year had been 4046, a decrease of 144 as | quarters prices are being cut very low to get hold of orders, makers 
compared with the number in the previous half-year. The financial | both of pig and finished iron are all exceedingly firm at their full 
statement for the past twelve months showed a balance in hand on | quoted rates, the outlook being generally regarded as decidedly in 
January Ist of £742. The ascertainments of the average net selling | favour of an upward tendency in prices, and it would seem 
| price of finished iron received since the last report, and the effect | questionable how any “bear ” sales Just now being made can be 
| of the same on the wages under the sliding scale, were :—For the | covered satisfactorily, ; 
| two months ended June 30th, 1897, 27,347 tons, average net selling The Manchester fron Market, on Tuesday brought together a 
| price £5 1s, 3°51d.; August 31st, 24,188 tons, price £5 2s. 3°44d.; | good average attendance, and if anything there was more anima- 
October 31st, 24,527 tons, price £5 2s. 5°15d., no change in wages; | tion generally, but as regards business there was still no really 
December 31st, 21,321 tons, net selling price £5 2s, 8°96d., 24 per | large weight of actual buying coming forward. Here and there 
cent. advance in wages. With respect to the wages of steel workers | considerable transactions are reported to have been put through, 
at the works affected by the scale that applied to them, there had | but generally buying continues to be restricted to comparatively 
been one change, a reduction of 24 per cent., taking effect from the | small quantities. For pig iron there is a fair inquiry, and orders 
beginning of the present month. At the last annual meeting it | are being placed rather more freely. Some underselling goes on, 
was resolved to make application to the Home Secretary for works | and in Lincolnshire iron orders have been taken at 6d, to 9d. under 
connected with the board to be exempt from the provisions of the | list quotations, whilst speculative brands also show some irregu- 
Truck Act. The standing committee had considered the question, larity. Makers, however, are all firm, and under the circumstances 
and now recommended that it was not desirable to take any | underselling is rather surprising. Local makers hold to 45s. 6d. 
further steps in the matter at present. The chairman, in moving | for forge and 48s, 6d. for foundry, less 25, delivered Man- 
the adoption of the report, which was passed, said what they had | chester. Lincolnshire makers are not taking anything under 
experienced in the past year had once again brought to his mind | the list basis, but they have not been able to establish the 
the great importance and usefulness of their organisation in pre- | advance which was in some cases being asked, and 43s. for forge 
venting difficulties between employers and workmen. Whenever | to 45s, 6d. for foundry, net cash, are the maximum prices. Some 
difficulties had arisen they had beensettledinarationalandreasonable | brands of Derbyshire remain quite out of the market; where 
manner, and stoppage of work and bad feeling had been prevented. | there are sellers, 48s. net delivered Manchester seems to be their 
| It had been the aim of the operatives’ representatives especially to| minimum price. Middlesbrough averages about 49s. 4d. to 
| prevent difficulties at the works they represented. Sir David Dale | 49s. 10d. net delivered by rail Manchester ; Glengarnock, about 
' was re-elected referee, and other officers were appointed. 49s, 9d, to 50s.; and Eglinton, 50s, 3d, to 50s, 6d., with American 





ALMANACKS AND DIARIES, 


We have received wall calendars for 1898 from the Hunslet 
Engine Company, Leeds ; Mr. Percy J, Neate. Rochester ; and the 
Peckham Truck Company, of Boston, Philadelphia, San Francisco, 
Chicago, and London, 
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GLASGOW UNIVERSITY ENGINEERING SocieTy.—A_ meeting 
j the Glasgow University Engineering Society was held in 
University on February 3rd to hear a lecture from Mr. 8. J. 
Thearle, N.A., surveyor to Lloyd’s Registry of Shipping, on the 
**Morbid Anatomy of Iron and Steel Ships,” the chair being 
occupied by Mr. H.C, Sadler, B.Sc. Mr. Thearle stated that the 
| title of his lecture originated with the late William Denny, and 
| was adopted in this instance because it so aptly described what 
he had to say. 
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which is coming in pretty freely, now offering at 45s,, or 
for ordinary brands, delivered Manchester Docks, 
hed iron trade makers report a steady business com- 
forward, but in some cases they are still low sellers for prompt 
wg ii ations, prices ranging from £5 12s, 6d. to £5 15s, for Lan- 
ee a and £) 17s. 6d. to £6 for North Staffordshire bars delivered 
cashire eets remained at £6 15s, to £7, and association list rates 
_~ ops at £6 10s, for random to £6 15s, for special cut lengths, 
or aE Manchester district, with 2s, 6d. less for shipment. 
—~ steel trade maintains a strong position, a good deal of buy- 
on both in raw and manufactured material, with prices 
a tendency to harden, Although ordinary foundry 
are still quoted 57s., less 24, the better qualities are 
fetching 58s. to 59s. per ton delivered here. Local billets are firm 
at £4 6s. 3d. net cash ;_ steel bars can in some cases be bought at 
ri but quotations range to £6 5s., and boiler plates are quoted 
16 ps, to £6 78. 6d. per ton, delivered in the Manchester district. 
” Engineering establishments throughout this district are, as a 
rule, steadily getting back into their ordinary operations, and it is 
only in very exceptional cases where there has been any friction at 
ll with the workmen in settling down under the new conditions, 
since my last report a considerably increased number of workmen 
have been taken on, and by the end of the present week it is 
anticipated that the shops will be filled up with the hands that can 
jor the present be re-engaged, Generally about 60 per cent. of the 
men who have been locked out or on strike have now been re-started, 
in some cases firms have beenin a position to practically re-engage the 
whole of the men, who have been placed either on day work or night 
shifts, and as other engineering establishments will have to go on 
double shifts as soon as the arrangements can be made, there 
would seem to bea probability that comparatively very few of the 
men will be unable to find employment. There is no scarcity of 
work in any branch to keep establishments well employed over the 
remainder of the year, this being especially the case amongst tool 
makers and stationary engine and locomotive builders. Consider- 
able extensions of existing works are also in progress, which, when 
completed, will tind employment for a large number of men who 
cannot at present be taken on, and generally the outlook of the 
engineering trades here may be regarded as very satisfactory. 

In connection with the recent dispute it may be interesting to 
mention--and this is a fact that has been stated to me most 
emphatically by one of the federated employers—that the men 
who during the lockout and strike obtained employment with firms 
working the forty-eight hours, one large local establishment being 
referred to especially—have returned to their old shops, notwith- 
standing that these are, of course, still running the full fifty-three 
hours week. This, my informant added, was a very significant 
commentary upon the demand which had been put forward for the 
forty-eight hours week, 

| understand that all the arrangements have now been practically 
completed by the Engineering Employers’ Federation for the 
formation of the foremen’s benefit society, independent altogether 
of the trade union organisation, It is, of course, intended that 
foremen in future shall not be members of the trade union 
societies, and the benefits that are provided for them in the new 
scheme are much more advantageous than those which they can 
secure by membership in the unions. In some instances the fore- 
men have strongly objected to severing their connection with 
their old trade unions, but in the majority of cases, I believe, no 
difficulty has been experienced, and I know of several large esta- 
blishments where the whole of the foremen have left the trade 
unions, and joined the new benefit society. Of this scheme | may 
be able to give more complete particulars later on. 

At a meeting of the Manchester Geological Society held on 
Tuesday last, Mr. H. Bigg-Wither read a paper on ‘ Electrical 
Shot Firing,” dealing principally with the practical part of his 
subjec t. 

In the coal trade the position remains very much as reported 
last week. For the better qualities of round coal, although orders 
have been perhaps coming forward rather more freely, owing to 
the few days of more winter-like weather, the demand is still ex- 
ceedingly slow for the season of the year. Collieries are barely 
ible to move off their output, with the heavy stocks they have in 
hand practically untouched, and the probability is that during 
the ensuing summer pits will have to be put on exception- 
ally short time, which is not at all an encouraging pros- 
pect for the miners. Quoted pit prices remain unchanged, 
but surplus lots continue to be offered in the open market at under 
list quotations. Steam and forge coals are in fairly good request, 
and steady at about 6s. 6d. per ton at the pit mouth. As to the 
position of engine classes of fuel, reports vary a good deal. The 
jut is necessarily limited owing to the restricted demand for 
house-tire coal, and in some cases collieries are scarcely able to 
neet the requirements of their customers ; but generally in the 
market supplies are plentiful, and inferior sorts are pushed for 
sale at very low figures. Quoted rates remain at 4s, 6d. to 5s. for 
best sorts; 3s. 9d. to 4s, 3d. for medium; and 3s, to 3s, 6d. for 
common descriptions, 

There is a moderate shipping demand for steam coals, with 
§s. Sd. to 8s, 6d. average figures for good qualities, delivered ports 
on Mersey. 

Burrow. —The hematite pig iron trade remains firm, and the 
market is steady and active. Orders are being very freely offered 
all round, and makers find they have as much work in hand as they 
can get through. They are more fully sold forward than for some 
time past, and are consequently very firm in their quotations, 
which remain at from 49s, to 51s. per ton net, f.o.b., for mixed 
Bessemer numbers ; while warrant iron is at 48s, 84d. net cash, 
sellers, having been 14d. higher than this figure during the week. 
Buyers are offering 48s. 8d. There are forty-one furnaces in blast, 
as compared with thirty-six in the corresponding week of last year. 
Stocks during the week have been increased by 1155 tons, and now 
stand at 185,935 tons, or an increase since the beginning of the 
year of 1485 tons, 

Iron ore is in very brisk and full request, and the market gene- 
rally is very firm, indeed raisers cannot meet the demand, and as 
& consequence prices are stiffening. Good average sorts are at 
10s, 6d. to 11s. per ton net, f.o.b. The stocks which had accumu- 
lated at several of the mines have been cleared away. In Spanish 
ore the trade doing is very large, and heavy cargoes are being 
imported regularly to West Coast ports, quotations running from 
lis, 6d. to 14s. per ton for good samples. 

The steel trade shows activity in every department, and orders 

are very well held for all the various classes of steel produced in 
the district. The mills are all regularly and fully employed, and 
orders are offering on a larger scale than during the latter part of 
last year. This is particularly evident in heavy steel rails, and in 
plates, sections, and other descriptions of shipbuilding material, 
while billets show more life, and some business is again being done 
m tin bars, Orders for heavy castings are brisk. Prices all round 
are firm, and there is a tendency to advance. 
_ Shipbuilders have a better outlook than for some time past, and 
it is evident this branch of trade is on the eve of one of the most 
active periods of its existence. Short time is still being worked, 
because shipbuilders are so far ahead with their work, and engi- 
neers so much in arrear, New orders are expected of some 
lmportance, 

Coal finds a fuller market, but prices remain very low, Coke is 
very firm, and prices are comparatively high. 
the shipping trade at West Coast ports is quieter this week. 
Pig iron last week was exported to the extent of 5290 tons, and 
steel 5888 tons ; comparing with 8417 tons of pig iron and 9921 
tons of steel in the corresponding week of last year, showing a 
decrease of 3127 tons of pig iron, and of 4033 tons of steel. The 
total for the year has now reached 45,928 tons of pig iron, and 
v,902 tons of steel, as compared with 37,173 tons of pig iron, and 
29,080 tons of steel in the corresponding week of last year, show- 
ing an increase of 8755 tons of pig iron, and 5782 tons of steel. 
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THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE sharp turn given to the weather during the past few days 
has caused a little more animation in the demand for house coal. 
Stocks not being heavy, prices are easily maintained. The tonnage 
being sent to London is rather under the average, and very little 
of the secondary grades is being taken by the metropolitan mar- 
kets. Those who have anything like accumulations on rails have 
had to take rather less money, and under these circumstances 
buyers have had the advantage. Best silkstones are now at from 
9s. 3d. to 10s. per ton; ordinary, from 7s. 6d.; Barnsley house, 
8s. 3d. to 9s. per ton; seconds ranging from 7s. per ton up- 
wards, Steam coal is in a very healthy state, partly owing to 
peace in the engineering trade, and to the satisfactory outlook 
iniron, Although the demand is in excess of the average, stocks 
at the pits are not permitted to accumulate. The railway 
companies are taking freely on contract account. Barnsley hards 
are at 7s. 3d. to 7s. 9d. per ton, seconds from 6s. 6d. per ton. In 
gas coal heavy deliveries are being made on contract account, and 
all the business done for forward delivery outside contracts is at 
slightly more money. Manufacturing fuel is certain to be in much 
better demand shortly, the call at present not being quite equal to 
what was expected. Good nuts make from 6s. to 7s. per ton ; 
screened slack from 4s, 6d. per ton ; pit slack from 2s, 6d. per ton. 
The improvement anticipated in coke is already becoming evident, 
ordinary qualities fetching from 9s, to 10s, per ton, and the washed 
coke from 11s, to 12s. per ton, An unusually large number of 
disputes remain unsettled in the Yorkshire coalfield, at least 3000 
men being thereby unemployed, causing a severe drain on the 
Yorkshire Miners’ Association funds, The men put forward as 
their chief grievance the small amount of wages they are able to 
earn, although the pits are working practically full time. .Their 
leaders oppose any attempt to re-open the wages question at present, 
and this does not meet with the approval of the more extreme 
members of the Union. 

The official returns of coal taken to Hull during January exhibit 
a total weight of 199,488 tons as compared with 172,064 tons in the 
opening month of 1897. The total weight sent during 1897 was 
2,655,744, against 2,420,416 for the previous year. Denaby and 
Cadeby Main are again the largest contributors with 29,160 tons, 
which is about 800 tons less than in January of last year. Kiln- 
hurst and Thrybergh are second with 18,896 tons against nil in the 
opening month of last year. Carlton Main are third with 13,024 
tons against 8464, and Manvers Main fourth with 12,432 tons 
against 8238 tons. The weight exported from Hull to foreign 
parts was 66,557 tons against 47,032 tons. The principal market 
was Sweden and Norway with 30,757 tons against 11,690 in January 
of last year. North Russia took 3132 against 1530, Business with 
Germany has considerably fallen away, viz., 8599 tons against 
13,299 tons. Denmark, on the other hand, shows a large increase, 
4358 tons against 643 tons, 

Iron and steel have a very firm tendency, and higher quotations 
are looked for immediately. Swedish irons, in the commoner 
qualities, rolled and hammered, have advanced from £1 to £1 5s, 
per ton, and Swedish Bessemer is also advancing. The re-opening 
of the armour plate mills for full work is a gratifying feature of 
our East End establishments, as there are abundant orders in hand 
to keep the plant going day and night, which during the engineers’ 
strike could not be done. In railway material several of the larger 
orders for carriages and wagons recently given out have been 
taken by firms in other districts, although our local builders continue 
well employed. Amongst the principal railway companies which 
have beenordering material freely is the South-Eastern Railway Com- 
pany, the management of which has shown great energy and enter- 
prise in providing the very best and latest in rolling stock. Messrs, 
Craven, Limited, Darnall, have a good deal on hand for the Com- 
pany. The new carriages are being fitted up with the many in- 
ventions for safety, comfort, and convenience produced by Mr. W. 
S. Laycock, of Victoria-street Works, Sheffield. The Central 
London Electric Railway Company has recently placed a large 
number of carriages with the Brush Electric Engineering Company, 
Loughborough, Messrs. Brown, Marshall, and Co., Birmingham, 
and the Ashbury Carriage and Wagon Company, Manchester. 
The Midland Railway Company has just given out orders for 
100 first and third-class passenger coaches, which have been divided 
between the Birmingham, Ashbury, and Lancaster companies. 

In the lighter specialities the principal demand at present is for 
silver and electro-plated goods, a trade which has been so brisk of 
late that several of our leading firms have added largely to their 
powers of production. Some of our best qualities of goods are 
being freely sent to the Transvaal.- In cutlery, particulary in 
razors, business with China has increased satisfactorily, and more 
is also being done with Japan. 

Shareholders in public companies are now looking anxiously 
for the reports of undertakings in which they are concerned in 
order to see how far the disastrous thirty weeks’ strike has affected 
their investments, The first large company to present its report 
is Henry Bessemer and Co., who are able, however, to pay the same 
dividend—10 per cent.—as they did last year. Itis evident from the 
chairman’s speech that if there had been no trouble in the engineer- 
ing world they would have done much better. The first half of the 
year was so satisfactory that the directors had no hesitation in 
paying a considerably increased interim dividend. Unfortunately 
the engineers’ dispute brought about a serious check, contracts 
were to some extent suspended, and a large quantity of material 
which had been manufactured and completed in August was only 
delivered last week. That was quoted to give some idea of the 
interruption of work. Mr. Harry Allen, the chairman, added that 
to-day most departments of the works are well employed at fair 
prices, and Mr. Charles Allen, a co-director, said there was every 
promise of a very good trade for the ensuing year. 

The Sheffield Corporation, on the 9th inst., decided to purchase 
the undertaking of the Sheffield Electric Light and Power Com- 
pany, Limited, on the basis of paying, in 25 per cent. Redeemable 
Sheffield Corporation Stock, £220 for every £100 of capital 
expended. The Corporation also decided to acquire a separate site 
for an independent power station to supply power for the tramway 
system now being converted from horse haulage to electric 
traction, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

ALMOST all the men who were out at the engineering works in 
this district have been re-engaged, which is much more than was 
expected, it being thought that many of the idle ones would not 
have work to go back to, when so many non-union men had the 
jobs that the union men had previous to the strike. However, 
employment has been found for nearly all, as extra pressure has 
been put on so as to get the accumulation of work out of hand as 
quickly as possible. Under the ordinary rate of working, the 
engine works were three months behind the shipyards, and it would 
have taken that time for them to have got level, but the work is 
being pushed on so quickly that the engines of waiting vessels will 
be ready much sooner than was looked for. At some establish- 
ments both night and day shifts are worked, At West Hartlepool, 
the two principal engineering firms—Messrs. Thomas Richardson 
and Sons and Sir Wm. Gray and Co. have found employment for 
the whole of the 700 men who were out at their works, and they 
are working extra shifts besides. At Sir Raylton Dixon and Co.’s 
shipyard, at Middlesbrough, the men have asked the firm to 
recommence working full time, though it is only a fortnight since 
the engineers recommenced, and they knew that the steamers are 
months ahead of their engines, Sir Raylton Dixon, who, rather 
than close his yard altogether as some of the shipbuilders did, kept 
it going on short time, has asked for time to see what could be done 
to meet the desires of the men, but naturally there must be some 
difficulty in arranging for full work to be resumed so soon, and the 





question is whether to continue the present policy of finding em- 
ployment on short time for all, or full work for some and none for 
others. The joiners, plumbers, and fitters can be afforded full 
work next week, and the carpenters, riggers, and labourers during 
the week following, but other sections will probably have to wait. 
The riveters, who have been on strike at this shipyard for 
between seven and eight weeks, have decided to return to work at 
the old rate of wages, their demand being for higher pay. . 

The condition of the pig iron trade is quieter this week than it 
was last, there being a slackening of buying operations, though for 
what reason it is difficult to say, seeing that the position is better 
in the various industries that consume pig iron, and when the 
finished trades are prospering, it is but natural to expect that the 
market for raw material will also improve. Nevertheless, there is 
a lull in buying pig iron at present; very little has to be bought for 
prompt delivery, and consumers show a disinclination to buy for for- 
ward delivery, though the chances are that prices will not be more 
favourable, seeing that the spring shipping season is at hand. In 
some measure the quietness this week in the buying of pig iron isdue 
to the unsettled state of foreign politics, more especiaily in relation 
to China, added to which the Board of Trade returns for January 
are somewhat discouraging. Then the demand for Cleve- 
land pig iron from abroad, especially from the Continent, 
has this year so far been comparatively slack, more particularly 
with the best customer—Germany—which takes on the average over 
1200 tons of Cleveland pig iron daily, or more than is sent to all 
other countries oversea put together. The small-pox epidemic, 
which has made its appearance in Middesbrough and the neigh- 
bourhood, is calculatec to have a detrimental influence on the iron 
trade, for if not checked quickly it must interfere with the 
exports ; for when a clean bill of health ceases to be given the pig 
iron will have to be sent to other ports to be shipped, or much 
higher freights paid to make up for the steamers having to stay in 
quarantine on arrival at the ports to which they are bound. 
The importation of foreign iron ore will also be interfered with, 
which will not be a good thing for the producers of hematite iron. 

No. 3 Cleveland G.M.B. pig iron has this week been chiefly sold 
for prompt f.o.b. delivery at 40s. 104d., and buyers have found 
very few sellers at their price—40s. 9d. Merchants do not now 
ask lower prices than the makers. For delivery over the next 
three months 41s. 3d. is the regular price ; No. 1 is at 42s. 6d.; 
No. 4 foundry, 40s. 44d.; grey forge, at 39s. 6d.; and mottled and 
white, 39s. 3d., with a shade less being taken for forge qualities. 
The production of Cleveland pig iron has been lessened this week 
by the temporary stoppage of two of the blast furnaces at Messrs. 
Wilsons, Pease, and Co., Tees Ironworks, Middlesbrough, owing 
to an explosion in some of the tubes, which caused considerable 
damage. ; 

The hematite iron trade is improving a little, as it is not so 
much dependent upon the export market as the ordinary Cleveland 
iron, for the bulk of the hematite is consumed locally or inland, 
and the steel trade is active, so that the consumption of hematite 
is being increased. Mixed numbers of East-Coast hematite pig 
iron are sold at 50s. Rubio ore has this week been realising as 
little as 14s, 3d. per ton, delivered Middlesbrough, but 14s. 44d. 
is the more general quotation. Freights are low for ore ; in fact, 
they have not been so low for a very long time. But if the 
epidemic at Middlesbrough continues, the cost of ore, owing to the 
rise in freights, will be considerable, and makers on Teesside will 
be placed at a disadvantage when compared with their competitors 
in other parts of the district. The stoppage of some of the 
furnaces may be necessary in consequence, for Cleveland stone 
cannot readily be obtained to take the place of foreign, and it will 
be costly to land the ore at other ports and convey it to the fur- 
naces by rail. In any case, however, freights from Bilbao must 
improve as soon as the Baltic shipping season opens, and takes 
the surplus of vessels out of the ore trade. 

Exports of pig iron from the Cleveland district this month are 

fair. The quantity shipped up to Wednesday night was 27,945 
tons, as compared with 15,558 tons Jast month and 27,642 tons in 
February, 1897, to 9th. The stock of Cleveland pig iron in 
Connal’s public warrant stores on Wednesday night amounted to 
86,219 tons, an increase of 3389 tons this month. Of hematite pig 
iron they held 47,724 tons, a decrease of 715 tons this month. The 
net increase this month is not of much account for this time of the 
year. 
” Some time ago Sir B. Samuelson and Co., Limited, at the New- 
port Ironworks, Middlesbrough,'adopted a plan new to this country 
of manufacturing their coke close to their furnaces instead of at 
the collieries, and so well has the plan succeeded that they are 
doubling their coke-making plant at the furnaces. Three other 
firms on Teesside, recognising the advantages of the system, are 
considering the advisability of adopting it, and others would follow 
the example if they could secure the necessary land in the neigh- 
bourhood of their furnaces. Several firms have not the oppor- 
tunity of extending their works in this respect, and some have to 
send their slag out to sea to be deposited, because they cannot get 
land near their furnaces on which to tip it. 

The directors of the North-Eastern Railway Company are receiv- 
ing tenders for the enlargement of Middlesbrough Dock, of which 
they are the owners. 

The finished iron and steel industries are generally satisfactory, 
and mills are as a rule fully employed, while there is every 
expectation that they will continue so, because manufacturers have 
plenty of orders booked, and the re-starting of the shipyards will 
be very advantageous to them, as they will have less difficulty in 
securing specifications. Prices are strong, especially for plates. 
For steel ship plates £5 §s. 9d. is the price ; for steel ship angles, 
£5 5s.; for iron ship plates, £5 5s.; for iron ship angles, £5; all less 
24 per cent. f.o.t. Steel has been sold pretty freely during the 
last few weeks for constructional purposes. Common iron bars are 
steady at £5 5s., steel sheets—singles—at £6 17s. 6d., and doubles 
£7 2s. 6d., less 24 per cent. f.o.t. Heavy steel rails are still 
quoted at £4 10s. net at works, and there is reported a very good 
inquiry. 

Mr. Charles Steel, the new general manager of the Great 
Northern Railway Company, in succession to Sir Henry Oakley, 
was for some years connected with the North-Eastern Railway 
Company. Some seven years ago he was in the audit-office at 
Newcastle-on-Tyne. On the retirement of Mr. Thomas Joy, he 
succeeded him as head of the passenger department there, a post 
which he occupied for two years, when he was removed to York, 
as assistant to Mr. John Welburn, superintendent of the line. 
About two years ago he was selected by the Highland Railway 
Company out of a great number of applicants as their general 
manager. 

The coal trade, though somewhat quieter than it was last month, 
continues very satisfactory, and exports are considerably above 
those of February last year. The January coal exports from 
North-east Coast ports amounted to 1,639,007 tons, an increase of 
209,265 tons. Best Northumberland steam coals are at 8s. 3d. per 
ton f.o.b. The underground workmen at the Northumberland 
collieries have claimed an advance in wages of 6d. per day on the 
strength of the improvement in trade, but the employers have 
asked for time to consider the matter. The Hepscott Moor and 
Barmoor Collieries—two landsale pits near Morpeth—have been sold 
to Mr. John Slater, of Clifton. The Norwood Colliery, near Even- 
wood, Durham, is to be sold. It is expected that the Adelaide 
Colliery at Sheldon will shortly be re-opened. Coke is in improv- 
ing request, especially for shipment, and the price of good blast 
furnace coke is, on the average, 13s. 6d. per ton delivered at 
Middlesbrough. . 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE general position of trade in Scotland is, on the whole, 
encouraging. 
business that some expected would 


It is true that there is nothing like the rush of 
immediately follow the 
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termination of the engineers’ strike. A considerable time will pro- 
bably elapse before arrears of work will be disposed of, and the 
way made clear for the issue of fresh orders. The statement is 
made, however, that nearly all the engineers that were idle in the 
Clyde district have now found employment, and it is even hinted 
that some firms are already feeling that there is a scarcity of hands 
for the work which has urgently to be done. Their report has 
occasioned much satisfaction in trade circles. 

But while the outlook in the manufacturing department is thus 
more cheering, the market for raw iron has become decidedly flat. 
The course of prices in the warrant market has been downward in 
the last few days, and the amount of business done in all sorts of 
iron has been exceptionally limited. Merchants report that con- 
sumers have certainly curtailed their orders, and speculative trans- 
actions in warrants have been reduced to a minimum. Scotch 
warrants have sold in unusually small quantity at 45s. 84d. cash, 
and 45s. 10$d. and 45s. 1ld. one month. Business has been done 
in Cleveland warrants at 40s. 74d. cash, with scarcely any inquiry 
for forward delivery. A small business has been reported in 
Cumberland hematite warrants at 40s, 84d. cash, and there has been 
nothing whatever doing in Middlesbrough hematite in this market. 

A report has been current on Change in Glasgow that some 
makers have been obliged to put a proportion of their output into 
store. However this may be, it is certain that there is at the 
moment a tendency to reduce the output of ordinary Scotch pig 
iron, while the make of hematite also is to some extent curtailed. 
Since last week two furnaces have been taken off ordinary and one 
off hematite, the total number now blowing in Scotland being 79, 
compared with 82 in the preceding week, and the same number in 
the corresponding week of last year. Of the total, 37 are pro- 
ducing ordinary, 36 hematite, and 6 basic iron. 

Stocks of pig iron in Glasgow warrant stores show a decrease of 
350 tons in the past week, but it would not be at all surprising 
were this small decrease turned into an increase for at least a few 
weeks. 

The probability is that before very long merchants will be 
obliged to come into the market for large quantities of iron. 

Prices of makers’ special brands have, on the whole, been well 
maintained :—Govan and Monkland, Nos. 1, are quoted f.o.b, at 
Glasgow, 46s. 44d.; Nos. 3, 46s.; Wishaw and Carnbroe, Nos. 1, 
46s. 7}d.; Nos. 3, 46s. 1}d.; Clyde, No. 1, 51s.; No. 3, 47s. 6d.; 
Gartsherrie, Calder, and Summerlee, Nos. 1, 51s. 6d.; Nos. 3, 48s.; 
Coltness, No. 1, 52s, 6d.; No, 3, 48s. 6d.; Glengarnock, at Ardros- 
san, No. 1, 51s. 3d.; No. 3, 46s. 3d.; Eglinton, at Ardrossan or 
Troon, No. 1, 48s. 3d.; No. 3, 46s. 9d.; Dalmellington, at Ayr, 

v , 48s. 3d.; No. 3, 46s. 9d.; Shotts, at Leith, No. 1, 53s.; 
50s. 6d.; Carron, at Grangemouth, No. 1, 52s.} No. 3, 


Scotch-made hematite, for which there is at present a somewhat 
quiet market, is quoted at 52s. 6d., delivered at the steel works. 

The finished iron trade has been quiet but steady, with a fair 
business, and it is confidently expected that both home and foreign 
inquiry will increase with the opening out of the season. The 
steel works are well employed, but makers and merchants are 
looking for a further expansion of trade. 

The coal trade has been quieter in the past week, this being 
specially true of the export branch. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

AFTER my despatch last week there was no falling off in the 
briskness of the coal trade, and some notable cargoes left Cardiff, 
in particular, for foreign destinations, One exceedingly large one 
was 9000 tons in the Knight Bachelor, for Bombay. To Port Said 
one of 5600 tons, a second of 3000 tons, and a third of 2600 tons. 
To Shanghai, 4900 tons; to Monte Video, 3700 and 3200 tons; to 
Odessa, 3400 tons; and to Mauritius, 3000 tons. On one day, 
February 4th, there was an unusual succe-sion of five cargoes: 
Marseilles, 3483 tons; Buenos Ayres, 3900; Rio, 3400; Kurrachi, 
4500; Savona, 3200; Malla Tobo, 3000; Las Palmas, 3600 and 
3000 tons. On the 5th Colombo, 6500 tons. The total coal ship- 
ments from Cardiff for the week amounted to over 360,000 tons, 
andup to mid-week there'has been no falling off, and from excellent 
authority I hear that there is every prospect of a continuance for 
some weeks ahead, 

Want of tonnage told on Swansea and Newport coal shipments, 
but the trade all around may be regarded as animated, and prices 
firm. Closing prices at Cardiff this week contrast favourably with 
those prevailing before the late upward movement :—Best steam, 
lls. 6d. to 12s. ; seconds, 10s. 6d. to 11s.; drys, 9s. 9d. to 10s. 6d.; 
best Monmouthshire, 10s. 3d. to 10s. 9d.; seconds, 9s, 9d. to 10s.; 
best small steam, 6s, to 6s. 3d.; seconds, 5s. 6d. to 5s. 9d.; 
inferior sorts ranging from 5s. House coal is reported as slightly 
quieter on account of the mildness of weather and lack of tonnage. 
So far there has only been a quiet progress in business and price. 
Best is now selling at 11s, 3d. to 11s, 6d.; seconds, 10s. to 10s. 3d.; 
No. 3 Rhondda, 10s, 9d.; brush, 9s. 3d.; small, 8s. 3d. to 8s, 6d.; 
No, 2 Rhondda, 9s. 6d. to 10s.; through, 7s, 3d. to 7s. 6d.; small, 
5s. 3d. to 5s. 6d. 

Swansea prices :—Anthracite, 11s. to 11s. 6d.; seconds, 9s. 6d. 
to 10s.; ordinary, 8s. 9d to 9s. 3d.; small rubbly culm, 4s. 9d. to 
5s.; steam coals, 10s. to 11s. 6d.; seconds, 9s. to 9s. 6d.; bunkers, 
8s. to 8s, 9d.; small, 4s. 9d. to 5s.; house coals, No. 3 Rhondda, 
10s. 6d, to lls, 6d.; through, 9s. to 9s. 6d.; small, 8s, to 8s. 9d.; 
No, 2 Rhondda, 8s, 6d, to 9s, 6d.; through, 7s. 9d. to 8s, 3d.; 
small, 5s, 3d, to 6s. 

Mr. Rees Jones, of the Ocean Colliery, has been elected to the 
Barry Dock directorate in the place of the late Mr. E. Davies, of 
Llandinam. 

The seventy-fourth half-yearly meeting of the Bristol and South 
Wales Railway Wagon Company was held last week, and the usual 
dividend of 10 per cent. announced. 

The Wimborne Steamship Company has been floated, capital 
£35,000 in £100 shares ; managers, Messrs. Radcliff, Cardiff. 

The Albion Coal Company last week declared a dividend of 74 
ver cent. The Great Western Railway dividend is 7} per cent. 

he report is a promising one. It records substantial progress on 

the Ely Valley Railway, construction of the Avonmouth and East 
Usk Railway, the construction of the South Wales and Bristol 
Direct Railway commenced,” and the widening of the South 
Wales Railway between Cardiff and Newport, Mon., practically 
completed. Amongst the projections are, increased accommoda- 
tion at Carmarthen Town Station, and alterations, which include 
erection of a new passenger station on the south side of 
the ‘river, in lieu of that on the north. The company is 
promoting a Bill, which, amongst other things, asks for power to 
construct a branch railway from the South Wales line near Clar- 
beston-road to the authorised North Pembroke and Tenby Railway 
near Letterston. Another Bill is to authorise the construction of 
railways extending from Manchester and Milford Railway near 
Llanilar to the Great Western Company’s line Kington and 
Eardesley, with connection with the Central Wales branch of the 
London and North-Western Railway. Votes will be asked for, 
amongst others, £15,000 for widening line between Cardiff and 
Newport, Mon.; £20,000 for doubling the line between Bridgend 
and Tondu; £44,000 for Pembroke and Tenby improvements; 
£40,000 for new station at Carmarthen and Devonport; and 
£13,000 for a carriage shed and sidings at Cardiff. 

These indications, coupled with a substantial condition of staple 
trades, augur well for the prosperity of things in Wales this year, 
unless the unrest of the colliers next month brings in trouble. 

There are movements going on behind the scenes which are 
soon to be brought to the front. The coal situation may be 
summed up in a few words. The colliers are discussing how to 
get a scale that shall yield a maximum and a minimum, and 
include a clause affecting a control of the output. The coal- 
owners again object to a minimum and are not all agreed in the 


| 
| respect of a control of output. 





Some, and these representing 
men largely interested in the coal trade, are discussing the possi- 
bilities of reducing the cost of output, so as to better withstand 


foreign rivalry, and reason that, as ironmasters by the construction | 
of larger furnaces reduce the cost per ton of pig, so may there | 


not be a method to bring about similar results in coal working. 
On this head a contingent suggest that if colliers worked with 
greater regularity, eschewed the labour day, and numerous other 
idle days, they themselves would be benefited, and coalowners 
relieved. Very often a pit entails outlay in ventilation, inspec- 
tion, repairing, and dead work generally, and not a ton of coal is 
brought to bank. 

This week another sidelight has been thrown upon the coal 
situation by a correspondent in a leading local contemporary, who 
has brought to light a letter from Mr. Locket, one of the first 
London sellers of Welsh coal in London, who says that the price of 
coal at the pit when he began was about 4s., and the sale price 
18s. The 4s. then and now, argues the writer, represents the profit 
of collier and coalowner, while the additional 14s. represents the 
profit to the railway, and the conclusion drawn is, that railways are 
the benefited monopolies, and that it is here that literally the coal- 
owners’ shoe pinches, 

I mention these matters as the prominent factors in the great 
discussion which will soon make itself felt in the district. 
Every one must hope that no hindrance to the improving coal 
trade will be allowed. The joint representatives of men and 
employers should be able to bring about an arrangement, one would 
imagine, without blocking the wheels of trade. 

I have had some items concerning the wages of colliers, iron- 
workers, and tin-plate workers, which may be of interest. They 
are from the best sources, but are only given as ‘‘averages,” 
seeing that wages are so much affected by local and individual 
circumstances. Thus I am gravely assured by a late colliery 
manager that he has known men earning only from 4s. to 6s. a 
day, while good, steady men have realised £3 to £3 10s. per week, 
Good colliers, £2 10s. to £3; others, 20s. to30s. Blast furnace men: 
Rough, 3s. to 4s. per diem ; best, 6s, to 7s. Mills, bars and rails, 
7s. to 8s.; best rollers, £3 to £3 10s. Tin-plate men: Rollers, 
22 5s. per week ; doublers, £1 17s. 6d.; furnacemen, £1 14s, 6d.; 
behinders, 17s.; heavers, £2 4s.; tinners, £2; washmen, £2; 
dippers, 30s.; assorters, £2; boxers, £1 15s; ticketers, £2; an- 
nealers, 28s, to £2. Engineers, £1 12s. 6d.; masons, carpenters, 
and smiths, 21s. to 30s. Several of these items are worthy of con- 
sideration, especially at times when tin-platers prefer idleness and 
union allowances to regular work at 15 per cent. reduction on 
1874 prices. 

Theanimation in the steel rail trade of South Walesand Monmouth- 
shire continues. During the week heavy consignments have left 
Cyfarthfa, and 530 tons Swansea for Port Nolloth. Ebbw Vale 
Company has, I see by the Sydney Morning Herald, secared the 
contract for 15,000 tons of steel rails, and a large quantity of fis 1- 
platesoffered by the New South Wales Ministerof Works. The figures 
for the rails are not given, but the Heru/d states that the second best 
was the Cameron Company, of America, who offered at £4 19s., 
and the highest, Krupp and Co., of Germany, £5 12s. 6d. Ebbw 
Vale has been exceptionally busy with iron ore cargoes of late, receiv- 
ing three consignments in one day totalling 5720 tons. Mid-week a 
fine cargo of 1000 tons steel rails left Newport, Mon., for Cape 
Town, Algoa Bay, &c. Cyfarthfa is despatching rail cargoes ¢d 
Bute Docks for India. 

On ’Change, Swansea, this week, it was reported that the pig 
iron market has been fairly steady during the week, leaving off a 
few pence better than the quotations in my last week’s despatch, 
with a slight decrease in stocks. It was further stated that there 
was a gradual increase in the inquiry for finished iron and steel, 
and it was expected that the further development of work at the 
engineering shops would soon cause increased demand. For the 
third year in succession the Mannesmann Tube Works, Landore, 
have secured the contract for all tubes used by the Admiralty 
during the next twelve months, There was a great deal of rivalry 
encountered from the Midlands and North of England. A good 
deal of satisfaction is expressed in the district, as it ensures steady 
work at Landore. 

In the steel bar trade there is brisk work going on, Cyfarthfa 
and Dowlais have been despatching freely, the former to Pentyrch 
and the West of Wales. At Dowlais sidings the accumulations 
ready on Monday were large. Bar ends are in free demand, At 
Llanelly blast furnaces are projected on the Stradley estate. The 
question affecting tipping on the foreshore the Harbour Com- 
missioners have relegated to the engineers, 

The threatened strike at Fry, Everett, and (o,’s works, Llan- 
samlet Smelting Works, has been averted, and an amicable arrange- 
ment brought about with a withdrawal of notices, In the tin-plate 
district there has been a good deal of activity, one drawback only 
being a short supply of tin bar. This was seriously felt at the 
Foxhole. At Cwmfelin thirteen mills are busy ; at Morriston, 
Clydach, and Pontardawe all are doing full time, and the same at 
Ystalyfera. The new patent machine at the Morriston and Mid- 
land is working well, though the washman, of course, loses his 3d. 
per box. In the Llanelly district the ‘‘ one cloud” is reported to 
be in connection with the South Wales works, where the wages 
question awaits settlement. Up to the present the full 1874 list 
has been paid to the men, but it is understood that they will now 
be required to conform to the prevailing arrangement, and accept 
15 per cent. reduction. A new industry is projected there, the 
Sulphide Reduction New Process, and the Old Cambrian Works 
will be utilised. 

At Briton Ferry last week the output of hematite pig was above 
the average, and eighteen tin-plate mills were ip full wor 

Shipments of tin-plates last week from Swansea were 67,755 boxes, 
receipts from works 77,121 boxes, stocks 130,732, Trade is hopeful, 
and large tonnage coming in, but there is no improvement in 
price. Closing prices iron and steel on ’Change, Swansea, this 
week were as follows:—Glasgow pig, 45s. 84d.; Middlesbrough, 
No. 3, 40s. 74d.; prompt hematite, 49s, 74d.; Welsh bars, 
£4 7s, 6d. to £5 10s.; sheet iron and steel, £6 7s. 6d. to £6 10s.; 
steel rails, £4 10s. to £4 12s. 6d.; light, £5 10s. to £5 12s, 6d. 
Bessemer steel tin-plate bars, £4 1s. 6d.; Siemens, £4 2s. 6d.; tin- 
plates, Bessemer cokes, 9s, 9d. to 10s.; Siemens, 10s, to 10s. 6d.; 
ternes, 28 by 20, 17s. 6d., 18s., to 21s,; bestcharcoal, 10s, 6d. to 12s, 
Block tin, £63 7s. 6d. to £64. Patent fuel, 9s. 6d. to 10s. Iron 
ore: Tafna, 15s.; Rubio, 14s.; Cardiff: Rubio, 14s. to 14s, 3d. 
Coke at Cardiff is showing an upward tendency, lds. 6d. to 24s. 
Pitwood easy, 14s, 6d.; patent fuel, 10s, 3d, to 10s, 6d.; demand 
increasing. 

Swansea imported 1700 tons of pig iron last week, 763 tons scrap 
iron and steel, and 4000 tons iron ore, patent fuel exports only 
3060 tons. The Swansea Harbour superintendent submits the usual 
comparative statement of the year’s work, from which I glean 
that practically every article of import and export shows an in- 
crease of a substantial nature. The imports disclose an increase 
of 82,952 tons, or 11‘6 per cent.; and the exports 297,865 tons, or 
12°3 per cent. 

In coal there is an increase of 204,688 tons, chiefly to the Con- 
tinent. In anthracite to San Francisco the increase is 21,000 tons, 
In patent fuel an increase of 78,782 tons, or 30 per cent.; tin-plates, 
including black, 20,000 tons, or 9°5 per cent. To the United 
States the shrinkage is serious, and in the two years totals 92,903 
tons. To Russia the increase is last year 14,690 tons, or 46 per 
cent., a larger quantity than to America. The report shows a 
striking improvement in the exports to the Far East, strengthening 
the impression that China and Japan are destined to be the 
principal customers of the future, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
THE iron and steel trade is generally pretty active; both the 
blast furnace works and the rolling mills have a fair number of 





—————. 


— Sap 
orders on hand, though demand is, it must be confesseq 
than at this time last year. Billets and blooms are jy 
the billet convention has resolved to maintain the 
prions, but is willing, for fresh contracts, to raise th 
vounty that has in previous cases been granted, and will 
care that this bounty specially benefits the wire-making 
ments, 

The business in heavy plates has been pretty strong 
week ; in hoops and in girders a fair amount of fresh 
likewise been secured, while a despondent tone contin 
characterise the sheet trade. According to a note contain’, © 
c 1 M t ry a note Contained ; 
the Rhenish- Westphalian Gazette, the gas tube syndicate has. oy; m 
to the strong American competition, resolved on a general’ bir 
tion in their list rates. ar Pedy 

The exceptionally mild weather, which has been spring-like § 
some weeks past, is naturally having a pretty strong Nd 
the coal market over here, and the collieries which 
coal have been obliged to reduce their output ; this is not rie 
ever, to be considered as a symptom of weakness, There ia, 
fact, no fear of a general dulness being felt in the coal trade n 
long as the demand for engine coal remains strong as it js nN ay 
and there is good reason to expect the present steady business 12 
engine fuel to continue. Coke has, in some cases, been offered - 
some dealers at rather lower quotations. The Rhenish-Wes 
ates Coal Syndicate, though on the whole maintaining pe 

898—99 last year’s quotations for house coal, have yet been willing 
to grant a reduction of 0°50f. p.t. for fresh contracts, if fone 
will consent to be tied down to larger purchases. The collieriés of 
the Rhenish-Westphalian district delivered during the first ris 
weeks in January, 1,631,320 t. coal and coke, against 1,496,389 
for the corresponding period last year. The Kiingsgrube in 
Silesia has raised the export prices for coal to Russian - Poland 
9° 04Pf. p.t. to 0° O8PF. p.t. 

The position of the Austro-Hungarian iron industry has further 
improved upon the week, both merchant iron and structural 
material being in rising request. Heavy sales, however, have not 
been effected as yet, and there is very little enterprising spirit ; jt 
is therefore likely that consumption will be, for some time at 
least, lower than output, and an advance in quotations cannot 
reasonably be expected for the nearfuture. The machine factories 
complain of the small amount of orders that are offering. 

Business on the Austro-Hungarian coal market is steady, the 
demand for engine fuel is satisfactory, and that for house coal has 
mproved, Inland sorts are supplied in sufficient quantities, while 
Silesian coal is rather difficult to obtain; export in Bohemian 
brown coal, though fairly good, is smaller than at this time in the 
year past. 

According to statistics now available, production of the Austrian 
ironworks was for 1897: Merchant and sectional iron, 2,100,000... 
against 2,030,000 q. in 1896 ; increase is specially marked in girders. 
830,000 q. having been sold in 1897, against 710,000 q. in th 
previous year. Heavy plates for boiler and = machine-making 
purposes show a decrease from? 340,000 q. in 1896 on 338,000 q. in 
1897. In smaller articles of railway requirements, such as rail 
fastenings, joint bolts, and nuts, &c.; 145,000 q. have been sold, 
against 135,000 q. in 1896. Concerning rails the exact figures 
have not yet been given, 

There is still but a moderate activity going on in the various 
departments of the Belgian iron industry, although the tone 
generally is brighter than last week. Dealers have been purchasing 
more freely, and prices show some firmness, with an inclination to 
tend upwards, 

The Belgian coal business is satisfactory on the whole, almost all 
sorts of fuel meeting with good demand at paying «uotuations, 
Export has been decreasing. 

Two years ago layers of iron ore were found in the ‘ Antwerp 
Kempen,” near Thielen, Herrenthals, and Arendonck ; output has 
been steadily increasing, and in last year no less than 200 wagons 
of ore have been sent from Thielen,. ‘ 

The rolling stock of the Prussian State Railways consisted at 
the end of 1896—97, of 11,013 locomotives, 19,593 passenger cars, 
5088 vans, end 2: 3 freight cars, the sum paid for above locomo 
tives and cars amounting to M. 1,347,234,484, 

The figures of the German general foreign trade in 187 are 
higher than any of the preceding years. Export amounted to 
28,007,609 t., against 25,719,876 t. and 23,829,658 t. in the two 
preceding years. Total import was 40,163,042 t., against 
36,410,257 t. and 32,536,976 t. for 1896 and 1865. Value of import 
for 1897 was, in 1000 M., 4,832,291, against 4,557,951 in 1896 and 
4,246,111 in 1895. Value of export for 1897 was 3,808,131, against 
3,753,822 in 1896 and 3,424,076 in 1895, In December last year 
import amounted to 3,403,643 t., against 2,984,471 t. and 
2,792,506 t. in December of the two preceding years. A rise was 
specially noticeable in groceries, drugs, colours, + 24,285 t.; iron 
and iron articles, + 19,903 t.; earths and ore, + 43,634 t.; oil and 
fat, + 31,706 t.; coal, + 295,514 t. Import in scrap and shavings, 
on the other hand, shows a decrease of 16,834 t., and that in corn 
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NEWPORT HARBOUR COMMISSIONERS 
WEEKLY TRADE REPORT. 


THE demand for steam coal keeps up. Stems long and prices 
very firm. House coal remains same as last week. Tin-plates 
unchanged. Steel and iron works are very well employed, 

Coal: Best steam, 10s. 3d. to 10s, 6d. ; seconds, 9s. 9d. ; house 
coal, best, 11ls.; dock screenings, 6s. 6d. to 7s. ; colliery small, 
6s. to 6s, 3d.; smiths’ coal, 6s. 6d. Patent fuel, 10s. Pig iron? Scotch 
warrants, 45s. 8d.; Hematite warrants, 48s. 8d. f.o.b. Cumber- 
land; Middlesbrough No. 3, 40s. 54d., prompt; Middlesbrough 
hematite, 50s. Iron ore: Rubio, 14s. to 14s, 3d.; Tafna, 13s, 3d. 
to 13s. 6d. Steel: Rails, heavy sections, £4 10s. to £5 10s.; 
light ditto, £5 10s, to £5 12s. 6d., f.o.b.; Bessemer steel tin-plate 
bars, £4 1s. 6d.; Siemens steel tin-plate bars, £4 2s. 6d.; all delivered 
in the district, cash. Tin-plates: Bessemer steel, coke, 9s. 9d. ; 
Siemens, coke finish, 10s. Pitwood, 15s. to 15s. 3d. London 
Exchange Telegram: Copper, £49 2s. 6d.; Straits tin, £63 7s, 6d. 
Freights: Steady, 


THE 








JAPAN’s NEW CrUISERS.—The Japanese cruiser Kasagi was 
launched at the yards of the William Cramp and Sons Ship and 
Engine Building Company on January 21st. This is the most 
important ship ever Built in the United States for a foreign 
country, and is the first foreign warship launched in America since 
the Russian vessel Zobica, in 1878. The dimensions of the Kasag! 
are :—Length, 374}ft.; beam, 48#ft.; depth, 30ft.; mean draught, 
17ft. 9in., with a displacement at that draught of 4900 tons. In 
the specifications she is classed as a protected cruiser of the second 
class, relying on her coal bunkers, which run 108ft. fore and aft 
of her amidships section to protect her engines, which are entirely 
below the water line. Above this is a protected deck, having # 
maximum thickness of 44in. on the slopes and 1in, on the flat. 
She has twin screws, driven by two vertical triple-expansion four- 
cylinder engines, estimated to develope under forced draught 4 
mean speed of 224 knots per hour. The engines are 17,000-horse 
power. Steam is supplied by twelve single-ended boilers 14ft. 2in. 
in diameter and 9ft. Qin. in length. She is mounted with two 
8in, rifles and ten 4,%in. quick-firing rifles, twelve 121b. quick- 
firing rifles, and six 2}in. Hotchkiss guns, When the vessel is 
handed over to the Japanese Government five torpedo tubes, 14in. 
in diameter, will be mounted. There are two steel masts, pro- 
vided with fighting tops, in which rapid-firing guns will be placed. 
She will be equipped with four search-lights, and there will be 
eight steering stations, A sister ship to the Kasagi, the Chitose, 
was launched January 22nd from the yards of the Union Iron 
Works at San Francisco, Cal, 
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3146, CONVEYING GRAIN, J. and F. H. Ha 
~"parmer, Glasgow. ; 
dager g Houpers, H. 8. Head, Dublin. 

aes Weavine of Corps, G. W. Singleton and F. 
“Johnson, Manchester. ; 

149, AUTOMATIC Gas Disconnector, G. Stubbs, Rich- 
ond, Surrey’. j 
F. Lucas and D. Done, Halifax. 

H. Mogford, 
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1590, Or CAN, 1 ) 
Ul LucGack CARRIERS for CycLes, R. 
it Binningham. 
Hinces, T. 
VENTILATORS 
Glasgow: as 
uh Lockinc Cyeies, A. T. Bell, 
Tyne. . ; 
Game, J. H. Bowes, Elland, Yorks. 
| j, BRAKES for CYCLES, J. Barker, J. G. Whittles, 
G. H. Gray, Manchester. 
[o7. CHAFF-CUTTING MACHINES, J, ( 
Richmond and Chandler, Ltd 
us, Pseumatic Tires for CyciEs, J. 
London. 
130, FIRE-PLACES, 8, Cryer and 8. Baker, Burnley. 
140, O Firrers, G. H. Richmond and J. Crowther, 
Manchester. 
261, Bags for 
Manchester J 
9/62, SteaM BorLeR Furnace, H. Lowe, Manchester. 
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CARRYING ARTICLES, T. Eggington, 





’ CycLe Pepats, D. Sherlock and J. Eshelby, 
Dublin. 

a4, Detivery of Liguips, A. Marsden, Stockton-on- 
Tees. 
5. Pyevmatic Tikes, C. Procipides, Manchester. 


9166. COMBINATION Of Foop INGREDIENTS, W. H. Percy, 





rors, J. Moores and H. O. Farrell, Man- 
chester. 
2s. Cvece Carriers, E. A, Sayer, London. 
200, Stoves, E. W. Beech and A. G. Melhuish, 
London. 
2170. Horst's Nosepac, A. Hewens, Hayes, Middle- 
sex. 
71. AN Evectric Bett Piano, 8S. J. Godwin, 
London. 
2172. Lame ArracuMENts, C. H. Stearn, Kew Gardens, 
Surrey. 


173. Srorvrers for Screw Neck Bortrves, M. Powley, 
Sunderland. 





2174. ACETYLENE GENERATING APPARATUS, J. 3. 
Goodwin, London. 
2175. Manties for Burners, H. P. D. Ohlhaver, 


Hamburg. 

2176. Hotpinc Cycies in Raitway Veuicwes, D. Bain, 
London 

2177, BicycLE Frames, F. Margrie, London. 





2178. Practisinc Goir Strokes, J. G. Warren, 
London. 

2179. Borers, L. H. Rugg, London. 

2180, Skat Sprincs, G., L. Spearman and E. Ames, 
London. 

2181. BripLe or Cover for Paint BrusHes, 0. Wanke, 
London. 

2182, MareriaL for Coverinc Watts, P. Lehmann, 
London. . 

2183. VeLoctpepe for Cuitpren, H. Voltmer, 
London. 

2184. InsuLators for Steam Boiters, L. Wertheim, 
London. 

2185. DispLayinc Picturgs, A. R. Upward and R. 


Dalmer, London. 
2186. Ovens, R. F. 
Co., Ltd., London, 
. Fitters, W. Defries, London. 
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London. 
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London. 
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London. 
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London, 
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Berthier, London. 

2198. APPLICATION of CoLours to Fasrics, H. Giesler, 
London. 
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2199. AppLyING BLAck GLass “Grounp, T. Parr, 
London. 
2200. Heatinc Icnirers of Enoines, T. Myers, 


London. 


201. Horse Coutars, T, Loveday, Thrapston, North- 
amptonshLire. 


22022. Propucinc New Decorations, G. Stephens, 
London. 
203. Feep Apparatus, B. H. Thwaite and F. L. 


Gardner, London. 

2204. Box for Tubes, W. P. Thompson. 
Noi way.) 
2205. Evastic 
s mingham. 

6. Key-HoLE Cover, P. Grosser, Liverpool. 
Wrincine and Manaiinc Macnines, Entwisle 
jfud Kenyon, Ltd., and R. W. Kenyon, Manchester. 
=“08. Toots for Forming Wire STranps, A. H. Gale, 
/ Birmingham. 
ba Castors, A. H. Gale, Birmingnam. 
sd Upper Parts of Boots, C. F. Hands, Birming- 

nam. 
“ll. CLutcHEs, H. T. Sisson, London. 
2. Driving MECHANISM for CycLEs, H. T. Sisson, 
London. 
“ple  uNBCTIONS for CYLINDRICAL Parts, R. Rimmer, 
4ongon. 
? CLoset FLUSHING 
London. 
215, GeNgratinc ELectricity, M. Clark and J. B. de 


(EB. Eviesen, 


OvuTER GARMENTs, B. E. Owen, Bir- 
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London, 
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2218. Kins, H. H. Lake.—(4. Mazzoni, Italy. 
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2219, ; = pe re y 
Lome or oistON Devices, E. Frébel and B. Kunert, 





2220. OIL-SPRAYING Devices for Enoines, A. Craig, 
London. 
2221. CoMPLEX 
London. 
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Ore Treatment, J. C, Butterfield, 









s, W. Potter, London. 

. ANTI - FRICTION Bearinc, W. J. 
London. 

2224. Propuction of Savts of Acip, H. J. H. Fenten, 
London. 

TRANSMITTING IGniTIoN, G. C, 
West falische - Ankal tische 
chart, Germany.) 

2226. CycLes, W. R. Bowers, London. 


Brewer, 


Marks. — (7'he 
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- “SprraL Spring Fupce Box,” I. Hall, Black- 
burn. 
2228. Toy Usep for Apvertisinc, E. Williams, 
London. 
». Rispsons for Hat Trimminc, H. H. Clayton, 


rde,. 
2230. “THE Rapip” Dasner Cuvrn, J. Cunningham, 
Liverpool. 
2231. CycLe 
Harrogate. 
WorkKMEN's MEAL Cans, J. Sample, Hebburn-on- 
1e, 
L ProrELLING Bicycies, H. Hilton, Sandymount, 
Co. Dublin. 
2234, CycLe Cuatns, G. A. 
1e. 


PepALs and AtTracuMEnts, A. Pickard, 





922 
5. 


Atkinson, Newcastle-on- 








2 * TUBE-STOPPERS 
Liverpool. 
SuNBLIND for SHow Wixpows, W. R. Cooney, 

wyow. 

. Pire 


for GENERATORS, H. Ferguson, 


Jomnts, T. L. Thornton, Newcastle-on- 

. VELOCIPEDE-LOCKING ARRANGEMENT, W. Smith, 

jlasgow. 

2239. Biutiakp Cure Racks, G. A. Walker, Birming- 
ham. 

2240. Cigar Houper, W. T. 
Newport, Mon. 

2241. Cuarr-currinGc Macuings, D. Belcher and Rich- 
mond and Chandler, Ltd., Manchester. 

2242. Brakes, J. Darlington and J. Slymon, 
chester. 

2243. Ratpway LANTERNS, J. 
gow. 

2244. Ol Stoves, W. Brandon, Birmingham. 

2245. O1L Stoves, W. Brandon, Birmingham. 

2246. Castor, J. Asher, H. A. Rogers, and G. Ridout, 
London. 

2247. Open RanGes, J. Hargreaves, Glasgow. 

2248. SECURING FLowers, H. J. Hedderwick, Glasgow. 

2249. STAKING PLants in Pors, P. Ballantyne, Glas- 
gow 

0). Huss for CyeLes 

1. CycLe Brakes, W. James and D. 

erpool. 

PNEUMATIC 





Sier and T. Blandford, 


Man- 


and W. Williams, Glas- 








A. Mackidd, Glasgow. 
A. McNeight, 





TIRES, 1, Liverpool. 
Doors of VEHICLE . E. Dean, Manchester. 

2254. InKiNG MECHANISM for RoLLERs, H. Mellor, Man- 
chester. 

2255, SEASONING TIMBEF 
MEDICINAL 

isZOW. 

. VENTILATING Rooms, T. Cooper, Keighley. 

. Rovinc Macuiyes, J. Brindisi and 8. E. Asquith, 

vdford. 

2259. SprinGs for Seats of Cuarrs, J. W. Drury, East- 
bourne. 












Glasgow. 


UsE, W. 


W. Wright 


Cure for Human Brand, 





2260. ACETYLENE GAs Burners, A. Rose, Birming- 
ham. 
22 OcEAN Ferry, A. A. Good, Nottingham. 
Lever CycLte Crank, A. A. Good, Notting- 





i. 
Bicycies, M. McAneny, London. 
SMOKLESS GUNPOWDER, A. de 


2263, 
2204. 


London. 


Stubenrauch, 


2265. INVALID CATAPLASTIC VEsT, J. Macdonald, Glas- 
gow. 
22. ExLectro Piatine, J. Matthews and T. Vann, 


ondon. 
Cycie Cuarn, C.F. 





and W. Stephens, Stoke-on- 
. CycLe InrLators, H. Turner, Sheffield. 
Cane CycLte Support, B. F. H. Irwin, 
chester. 

. Maint Carts, C, Walker, Edinburgh. 
STeaM Boicers, M. D. Mangan, Dublin. 


Col- 








. Fasteninc Brush Hanpves, J. W. Buckley, 

Halifax 

2273. Cycies, F. Beauchamp, London. 

2274. Apparatus for REFRIGERATING, W. Nelson, 
London. 

2275. Cycies, A. A. Tyler, W. March, and H. Penn, 
London. 

2276. Expansion Boxes, C. G. Harrison, Birming- 
ham. 

2277. Piston Rines, H. Wormald and W. H. Scholes, 
London. 


2278. APPARATUS for TEACHING Row1ne, H. Stachelhaus, 
London. 

270. Fixinc Tires for Sorm Rims, E. P. 
London. 

2280. Tir Carts, C. Hailstone, London. 

2281. Hormnc Macuines, R. E. and C. W. 
London. 

2282. PropucinGc MovuLDINGS, « 

2283. Pump Cup for Bicyct 

2284. ELectric INCANDESCENT 
London. 

2285. Liquips, P. 
London. 


Clarke, 





James, 





R. Mally, London. 
A. Rose, London. 
LAMP, R. Payne, 








F.C, H. W., and R. J. N. Wilcox, 





2286. DirFERENTIAL BicycLte Gearine, F. Elgetz, 
London. 

2287. Casers Compounns, M. Riegel and J. A. Rose, 
London. 

2288. INCANDESCENT Gas BurRNERS, D. W. Sugg, 


London. 

2289. Pumps, E. Pulford, London. 

22 Locx1na Borries, E. Mosler, Cologne, Ger- 
many. 

2291. APPLIANCE for ARTIsTts for ALLOWING to STAND 
APPARANTLY up ONE FinGER, F. Gillet, Cologne, 
Germany. 

2202, TELEGRAPH 

many. 

203. EXHAUSTING MoLTEN METAL, J. T. Wainwright, 





Wires, H. Peters, Cologne, Ger- 





ricago, U.S.A. 

2294. Meta Piates, G. D. Howard.—{J. Burton and 
H. Glaze, United States.) 

2295. PREVENTING CONDENSATION, E. 
mingham. 

2206. SareTy Rance for Riries, E. A. W. Phillips, 
London. 

2207, Prorection from Provectives, F. R. 
London. 





H. Maule, Bir- 


Simms, 


2208, CINDER Breaker for FurNaces, J. Kudlicz, 
London, 

2209, Jomnts of Evectric Arc Lamers, P. H. Guerin, 
London. 

2300. Sroprina Raitway Trains, H. Gramont, 


London. 
2301. GuIpE Ro._ers, E. Edwards.—(#. Bock, Sian.) 
. Doors, W. A. McKay, London, 
. Pumps, N. Hart, London. 
04 PostaL ENVELOPES and Wrappers, H, Weseman, 
London. 

Fett Hats, 
Mezzera, Italy.) 
2306. Furnaces, J. J. 

London. 
2307. STRETCHING YaRNs, H. A. Lowe, Manchester. 
2308. ADVERTISING, P. C. Pope and J. F. Simpson, 
Liverpool. 







W. P. Thompson.—(¢. and M. 


de Kinder and A. C. Wood, 





2309. Apparatus for ACETYLENE Gas, G. Jacobi, 
London. 

2310. HoLpER or Support for Bicycixs, M. Castenholz, 
Liverpool. 


2311. Rops for UMBRELLAs, W. B. Noble, London. 
2312. Gas Lamps, J. F. C. Jiirgens, London. 


2313. VULCANISED Fipre, H. H. Lake.—(C. W. Carter 
and J. 8. Nickerson, United States.) | 
2314. Boors, T. A. Molloy, L. Kirchner, and M. P. | 
Manning, London. | 
2315. THRESHING MACHINE RupBING Bars, G. Saunders, | 
London. | 
2316. Rinc-sprinntnc Macurnery, M. E. Sullivan, 
London. 
2317. CLEANSING and PoxisHinG Paste, W. Klinge, 
London. 
2318. FASTENERS for Winpow Sasuez, T. L. Mudge, | 
London. | 
2319. SIGNALLING Device, J. Feargus and H. Hicks, 
London. 
0. Construction of 
London. 
2321. Saws, A. J. Boult.—(4. Jones and J. P. Lom- 
meranas, United States.) 
2. JACKETS for Savinc Lives, J. Hanna, London. 
2323. Brake Device for Raitways, L. Mikkelsen, 
London. 
2324. PLactnG NecktT1£s in Positron, A. L. Bambridge, 
London. 


Motors, T. M. Morgan, 









2325. Lapies’ Veit Fasteners, A. E. M. Bellairs, 
London. 

2326. CoLour Maxine, A. G. Green and E. Lévy, 
London. 





2327. Fevt, A. Davidson, London. 

328. FirepRoor Woop, T. H. Redwood and A. J. de 
Hailes, London. 

329. Preparation of 

London. 

2330. Stakinc LEATHER, J. Millwater and A. McMaster, 
London. 

2331. Brick MaNuFAcTURE, T. H. R. Guttridge, Hove, 
Sussex. 

2332. Burners for Or. Vapour, J. 8. V. Bickford, 
London. 





Toxsacco, J. S. Beeman, 





2333. Sprinc Rina Hoipers for GiLopes, A. Feser, 
London. 

2334. Rat Trap, W. H. Wheatley.+(/. A. H. Murty, 
France. 

2335. 5 Apparatus, T. B. Heathorn, 
London. 

2336. BoTtrLe Stoppers, G. Cuccotti, London. 


7. MANUFACTURE of PrintTInG ALLoys, A. Roebelen, 
London. 





» 








2338. SELF - FEEDING Apparatus, F. W. Vickery, 
London. 
29th Janvary, 1898. 
%, Door Locks, T. Dowman, London. 
2340. Means for Use in Daess Maxine, M. D. Leu, 
London. 
2341. DispLAyING ADVERTISEMENTS, P. J. Jackson, 


Newcastle-on-Tyne. 
2342. CHain ADJustmEeNT, A. T. Harris, Wembley, 
Middlesex. 
343. Constructies of Motor Cars, C. M. Johnson, 
London. 


2344. Lockine WasuHer, W. Harrington, Wolverhamp- 
ton. 
2345. Bencn Cover, A. T. Parry and W. A. Payne, 






mndon. 


TrRE InFLators, W. Hanlon, Innishannon, Co. 


k. 
7. Crank, R. Bell, Tynemouth. 








348. CYCLE Support, E. R. Angles, Monkwearmouth, 
Sunderland. 

349. Means for HoLpinc SEPARATE Pacss, R. Dalton, 

istol. 

Fasteners for Winpow Sasues, J. Wade, Leeds. 

Guarps for Tram ENGIN J. E. Aykroyd, 
Bradférd. 

352. Vatves, F. C. Carter, Stalybridge. 

2353. CINDER SIFTER and AsH-PAN, W. S. 
Burnley. 

2354. Brackets, H. T. Clarke and R. Brown, New- 
castle-on-Tyne. 














Petty, 








DRIVING MECHANISM of TwiveERs, T. Sharples, 
Keighley. 
2356. Accessories of Incusators, F, D. Townley, 


Northampton. 


22. 


. Batus, J. Burnett, Glasgow. 
Nevill and G. 





2358. Packine, F. R. 
Glasgow. 

2359. WasHinc Macuings, J. P. Woods, Glasgow. 

2360. Supports for Bicycies, W. V. Mitchell, Birming- 
ham. 

2361. FIRE-LIGHTER, H. Becker, London. 

2362. Pipes, J. Eckersley, Manchester. 

2363. CriRcULAR KwittinG Macuines, H. M. Foulds, 
Nottingham. 

2364. Encines, C. and H. Roe, and H. Knight, Bir- 
ingham. 

2365. INCANDESCENT Gas Burners, J. B. 
Manchester. 

2366. Gas BurNER, C. H. Worsnop and J. H. Barra- 
clough, Halifax. 

2367. LOWERING Surps’ Boats, J. H. 
chester. 

2368. Sarety Jacket for Sypuons, A. E. H. Loze, 
Liverpool. 

2369. Disn, M. Furber, Oldham. 

2370. CHAIN-DRIVING WHEEL for Cycixs, B. 
Belfast. 

2371. ATTACHMENT for Stups, R. D. Millar, Paisley, 
N 


M. Stevenson, 











de Léry, 





Klencke, Man- 


Bell, 


2372. WHEELS, D. Hillcoat, Glasgow. 

2373. FLancep Joints for Steam Prpss, J. C. Black, 
Glasgow. 

2374. Steam Enornes, S. Z. de Ferranti, Hollingwood, 
near Oldham. 

TRANSMITTING 


or 


Messaces, J. Campbell, Edin- 


pts FS Py 
burgh. 
2376. Ba Lt Bearines for Cycies, C. E. Bell, Man- 


chester. 

2377. SADDLE-TREE, R. A. D. Fleming, London 

2% ATTACHING PNEUMATIC T1REs to Cyc zs, R. Little, 
London. 

Cycie Heaps, H. Gaunt, London. 

HorsgsHogs, J. Lynd, London. 

381. WatcH Movement, H. Chedal, London. 

. Evectric TELEGRAPHY, P. Picard, London. 

2 BICYCLE-DRIVING MECHANISM, J. A. Appleby, 
London. 

2384. Lamps, A. E. Holbrook and J. F. 
London. 

2385. ANIMATED PHOTOGRAPH MACHINES, 
Jones, London. 

2386. Tires, A. E. Webb, London. 

2387. ATTACHMENT of BuTrons to Carns, J. Proskauer, 
London. 

388. ATTACHMENT of Hooks to Carps, J. Proskauer, 
London. 

9. SeconpDARY Batteries, J. V. Sherrin, London, 

0. LicuTerRs, T. Aschehoug, London. 

1. Tires, P. Braham, London. 

PREPARING Movutps for Castines, A. G. Hopper, 
London. 

2303. Forminc Junctions of Tubes, E. Taylor, Bir- 
mingham, 

4. Vatves, A. Reynolds, London. 
2305. AUTOMATICALLY SHUTTING Orr Supp.y of Gas in 
Cask of Fire, G. Nobes and T. H. Tilley, London. 
2396. SHigLD for Corns and Bunions, E. Pierrepont, 
London. 

2397. Buttons, F. W. Lange, Liverpool. 

2398. Pirk Houprrs, W. Bradley and W. Steane, Bir- 
mingham. 

2300, PIANOFORTE ACTION MEcHANISM, J. 
London. 

2400. Giur, R. Bauer, Liverpool. 

2401. Gurpg, O. Beckman, Liverpool. 

2402. Apron, W. J. Anderson and G, Henshaw, Liver- 
pool. 

2403. WHEELS or Tires for CycLes, T. C, Beakbane, 
Liverpool. 

2404. REVERSIBLE SLIDING Winpbows, W. H. Gardam, 
London. 

2405. Sarery Expvosivs, 8. J. von Romocki, Berlin. 

2406. VeNTILATOR, D. MacKenzie and J. Wittet, 











Harding, 
WwW. & E. 






















Schiitze, 









Elgin. 


| 
| 


| 2408, CycLe RE 








2407. Antiseptic Soap Manuracture, R. Ehrhardt, 
London. 

G. W. Bullen, London. 

2409. Water Gavuce for Steam Borers, J. M. Gray, 
London. 








2410. Cooxina Stoves, The Military Equipmen 
Stores and Tortoise Tents Co., Ltd., and A. 5S 
Tomkins, London. 

| 2411. Rovcarine Stup for Horsesuor, J. Tatartzy, 


London. 


2412. Renperinc Leap Errective for PRiminG or 
Firing Compounns, E. Gurovits and M. Bals 
London. 


2413. Book Marker, G. N. Broderick, London. 

2414. Nosesaa for Horses, C. W. B. Bayntcn, 
London. 

2415. TrReaTING Materiats, H. Maxim and W. H. 
Graham, London. 

2416, SPRING MounTED Traction Encings, J. Marshall, 
London. 

2417. ELectric 
London. 

2418. EARTHENWARE Traps, R. M. Munroand C. Procter, 
London. 


Circurr Breakers, M. Bouchet, 


2419. Nove. Saw Construction, W. 8. Simpron, 
London. 

2420. ConTROLLING WorkING of Lirrs, W. A. Ker, 
London. 

2421. Mitt for Roitinc Wueres, &¢., J. Scholta, 


London. 
2422, Lock-Nt 
London. 
2423. FrLaAMENrs for 
London. 
4. Fitters, J. Metcalfe, Manchester. 

. Boots, J. Schenk], London. 

‘i STARTING ALTERNATING 

London. 

Rueostats, R. Waygood and Co. and P. I. Unwin, 
London. 

2428. TRANSFORMER, A. Wydts and O. M. Rochefort, 
London. 

2429. Winpow Fasteyer, E. J. D. Liston and 8. H. 
Denman, London. 


C. Stuart and A. J. P. Whitaker, 
Mullard, 





Evectric Lamps, R. 


Morors, M. Deri, 





81st Junuary, 1898. 


2430. Winpow Wepce, W. Bevan, Scarborough. 

2431. Guiazinc Yarn, L. Boursier and J. Ginier, 
London. 

2432. Roration of Suarrs, J. Liggins and J. Gardner, 
Coventry. 

2433. System of Apaprers for ELectric Licutinc, H. 
F. Phillips, Guildford. 


2434. PuoroGrapHic Suotrers, P. E. B. Jourdain, 
Derby. 
2435. Pyweumatic Tires for Cycte WHEELS, R. 8. 


Wood, Manchester. 
2436. LupricaTinG Enarygs, 8. Clayton and H. Mens- 
forth, Bradford. 
2437. Excavatine, &c., W. Douglas, Glasgow. 
2438. Excavatine, &c., W. Douglas, Glasgow. 
2439. ANIMATOGRAPHS for ADVERTISING, R. E. Gill, 
London. 
2440. METAL 
Manchester. 
2441. CoNVERTING RECTILINEAR into Rotary Morton, 
E. B. Killen, Glasgow. 

2442. Cuaintess CycLe Gear, T. P. M. Powning and 
T. K. Mace, Diss, Norfolk. 

2443. ATTACHABLE Paps for Boots, K. Wright and J. 
H. Cox, Greenock, N.B. 

2444. Purirication of Gas, A. E. N. and 8. N. Yeadon, 
Leeds. 

2445. MAaxiImMuM 
London. 

2446. Boot-TREE and STRETCHER CoMBINED, J. E. 
Bowler, Birmingham. 

2447. Bicycies, J. Lomax and J. Aitken, Keighley. 

2448. Dayticur Screen for OpricaL LANTERN, 
Slater, Latchford. 

2449. Pipers for Conveyinc Water, F. W. Hayward, 
Norwich. 

2450. Winpinc Macuings, W. G. Heys.—(Covsin Freres, 
France.) 

2451. Stop-moTion Detectors, W. G. Heys.—(A. Corot, 
France.) 

2452. Mixinc Gasgs, T. Thorp, Manchester. 

2453. Gas Convuits, T. Thorp, Manchester. 

2454. Propuction of ACETYLENE, T. Thorp, 
chester. 

2455. Evecrric Contacts, R. Burn and A. C. Brown, 
London. 





ot 





SHEARING MacHINE, B. Wesselmann, 


THERMOMETERS, G. W. Simpson, 














Man- 


2456. Winning Yarn on Bossins, F. Gardiner, 
Dublin. 
2457. FARE-COLLECTING Boxes, R. Farmer and T. 


Nuttall, Birmingham. 
2458. COAL-DRILLING MacutneEs, T. Hill and W. Part- 
ridge, Birmingham. 


2459. Frnisnine Lasso Rives, J. W. Brooks, Bir- 
mingham. 
2460. GRADIOMETER Hanp Lever, J. Kempster, 


London. 

2461. Removine CrusHEeD Propucts from PULVERISING 
MacuinEs, C. F. B. Tainton, London. 

2462. Batinc Press, H. Albrecht and J. R. Bitner, 
Brussels. . 

2463. Gas and Ort Motor Everygs, J. Dougill, jun. 
Manchester. 

2464. Apparatus for ConTaInInG COMPRESSED CaR- 
sonic Actp, V. E. J. Durafort, London. 

2465. PHoroGRAPHic D1aGonaL Rouuer, J. B. Scott 
and G. D. Reid, Carlisle. 

2466. COLLAPSIBLE FoLtpinc Box, W. M. Platt, Denton, 
near Manchester. 

2467. Launcutnc Boats, F. W. Zimer, London. 

2468. TENT-POLE ApsusTERs, C. S. Berthon, London. 

2469. Toy Spapgs, J. Lee, Birmingham. 

2470. EXTENSIBLE TABLES, J. Parnaby, London. 

2471. Hor-arrn VENTILATING Stoves, C. F. Kite, London. 

2472. Hypravutic Presses, H. von Mitzlaff, London. 

2473. ENvELopEs, J. Proctor, London. 

2474. Nosr-pacs, A. M. Corker, A. Hewson, and R. 
Hutchinson, London. 

2475. VENTILATING RapraTor, C. P. Kinnell, London. 

2 InpooR GamEs, G. Cole, London. 








2477. Srorinc and Conveyiye Cycies, E. Tenaerts, 
London. 

2478. CanTEeN, G. Freeman and W. Hutchinson, 
London. 


2479. Evecrric TermInaLs, G. Byng and H. Bevis, 
London. 

2480. ORTHO-NITRO-CHLORO-BENZINE, G. W. Johnson.— 
(Chemische Falvik Griesheim, Germany.) 

2481. Spryninc YARN, H. Ward, Manchester. 





. ENAMEL, E, F. 
E. Figg, London. 
2484. Corset Fasteners, P. H. Bayer, London. 

» 


Shorey, W. O. Collingwood, and 






». Arc Lamps, C. Oliver, London. 

2486. RerininG Suear, E. B. le Beuf, London. 

24S DisrrRisuTING Exxcrricitry, H. Pengelly, 
London. 

2488. Purtinc on Brakes, 8. Pitt. —(The Elcktrizitits- 
Akticngesellschast Schuchert and Co., Ger- 
many.) 

2489. Ram Jornts, R. Price-Williams, London. 

2490. Piastic Comrosirions for Tites, J. T. 
London. 

2491. Locks and Keys, L. Silverman, London. 

2492. BurreR and Draw Gear Apparatus, W. R. 8. 
Jones, London. 

2493. BorLeR FurNacks, E. Gearing, London. 





cormads 


Szék, 





2494. DIFFERENTIAL GEARING, W. M. Sutherland, 
London. : 
2495. Insutatine Conpvucrors, J. L. Berthet, M- 


Mollard, and L. Dulac, London. 
2496, SCAVENGING Apparatus, A. B. Verrier, London. 
2497. Boots, 8S. Schiitte, London. 
2498. Hotpinc Desk or Box Lips Oprn, J. Reap, 
London. 
2499. Heat Recutators, W. F. EB. Casse, London. 
2500. LevER PykuMATIC WHEEL for VEHICLES, J. Price, 
Maidstone, 
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. Dyesturrs, O. Imray.—{(The Farbirerke 
eister, Lucius, and Briining, Germany.) 
2. CycLe Tires, M. Jones, London. 
25938. GREEN CoLoURING Matrsrs for Woot, 
London. 
25.4 Pointina Guns, L. Mautner and R. von Markhof, 
London 


H. Weil, 


Ist Fubruary, 1898, 

2505. ScREW-cuTTING Macuiyg, R. Dahlmann, Barmen, 
Germany. 

2505. CycLE WHEELS, H. P. Osborn, New York. 
7. Fotptxe Cxarrs, G. Bower, London. 

2508. Sortine Tea, A. J. 
Down. 

2500. Tires, W. J. A. Donald, Glasgow. 

2510. Gamer, A. C. Franklin, Shoreham. 

2511. Cree Tires, S. Bunting, Birmingham. 

2512. CLEANING Knives, J. E. and W. J. Gee, Stockton- 
on-Tees. 

2513. TaRasHING Macutne, E. Newmarch and F. W. 
Fisher, Stockton-on-Tees. 

2514. Prope.tiinc Cycies, W. Shears, London. 

2515. Securtnc Hats to Heaps, W. J. Tranter, Bir- 
mingham. 

2516. Pepats, W. 

2017. Crete Hus 


Knight, Birmingham. 
J. H. Plant, Dudley. 


2518. BALL-BEARING CARRIERS, W. H. Fellows, Bir- | 


mingham. 
2519. Perambuuators, J. Allen and G. D. Kendrick, 
Leicester. 


2529. CycLe Beartnes, W. R. Rooth, Heanor, Derby- | : 


shire. 
2521L. Cycxies, J. T. Ellis, Rathgar, Co. Dublin. 
2322. SrreikinG Mecuanism for Betts, A. Eckstein and 
H. J. Coates, Salford. 
23. MeTAL VreHICLE Koptes, E. Hewer, Coventry. 
24. Ratcuet Brace, W. Brookes, Sheffield. 
. Boomerans, T. J. Baker, Birmingham. 
. Drawine InstrumENTs, J. F. Bennett and T. 
»ssugi, Sheffield. 
27. CINDER Sirrer, W. C. Masser, Waterford. 
28. Gas GLosss, W. Beal, Birmingham. 
”. ForRK CLEANER, C. Schlamp, London. 


2530. PoutsHinGc Toots, J. Thom and H. P. Anderson, | 


London. 
2531. GLAZING 
2532. RELIEVING Pressurgs, A. M. 

Ade, Eastbourne. 

. Nosesac for Horses, H. 8. Judd, Leicester. 
2534. ACETYLENE Gas GENERATOR, C. R. Beaumont, 
Rochdale. 
535. Starr Eyes, C. L. Tweedale, Ormskirk, Lancs. 


Bars, W. Curbstone, Manchester. 
Nicholson and P. 


36. METALLIC Spoke Heap for Cycues, T. H. Woollen, | 


London. 


2537. TaBLe Cam Motion, W. H. Dawson and J. Stott, 


Otley. 
PROPELLING 
Holmes, Leeds. 

2539. Unitine Merat to Grass, L. H. Burgess and F. 
Sheppard, Worcester. 

2540. EaG Guittotinr, H. James, London. 

2511. Power Morricinc Macuing, W. 
Bournemouth. 

ForRMING 
asgow. 

2543. CamMEeRA SHvtTTeERs, J. Sinclair, Glasgow. 

2544. Wueew Tires, J. Robertson, Glasgow. 

2545. BotsteRinG Too.s, J. W. Ward, P. Ashberry, 
and D. Ward, Sheffield. 

2546. Clamp for Sewtnc Macutines, W. H. Inslee.— 

er Manufacturing Company, United States.) 
: yING MACHINES, W. H. Inslee.— 
facturing Companu, United States.) 
H. Inslee.-(The Siager 
vfucturing Companu, United States.) 
254. SEwInG MacHINE TRIMMERS, W. H. Inslee.—(7h 
tausactuving Company, United States.) 
ECTING PARALLEL Cuatns, G. H Gardner, 
Birmingham. 

2551. ELecrricat Dynamo and Motor, T. Cooper, Bir- 
mingham. 

2552. CycLe BRAKE GEAR, The New Rock Cycle Manu- 
facturing Company, Limited, A. and L. M. War- 
burton, and 8. F. Hannam, Sheffield. 

os 


VEHICLEs, G. Wilkinson and L. W. 


C. Piper, 


GARDEN Sezp Dritis, R. Spence, 


3. Composition for Saips’ Borroms, 8. Warner and | 


. F. W. Perry, London. 
2554. Pseumatic Brakes for Cycies, M. L. Tindall, 
Leeds. 
5 Protectors for INK 
idon. 
Drivinc Gear for Latues, W. Buckley, London 
. BLAKE SOLE-SEWING Macuing, J. Setter, London. 
58. Fornaces, W. Saint, Manchester. 
2559. Lips for ConpENSED MILK Cans, F. 
London. 
). Puzz_e, R. Maddison, London. 
, ‘G Sacks, J. Magowan, London. 
I ; for Horses, L. J. M. Arnott, London. 
Stop for VeHIcLE WHEELS, F. Hughes, London. 
2564. Pats, J. Watson, London. 
2565. Sautrves for Looms, F. V. Mitchell, London. 
2566. AutomaTic LatHes, C. P. Ball and W. Gowdy, 
ondon. 
2567. SotpeR for ALumINicum, G. Hammond and T. 
Flint, jun., London. 
2568. Sprincs for Daivinc 
mdon. 
. Imrration Woop PaNne.urne, K. Vickers, London. 
. TRANSFORMING PHotroGRApPHic PuLates, J. B. J. 
Sekutowicz, Brusse's. 
2571. ELECTRO-DYNAMIC ELEMENTS, 
Pauze, Brussels. 
572. PapeR Carriers, A. G. O'Farrell, J. E. Schu- 
macher, and W. R. Makins, London. 
PackinG Cases, E. Edwards.—{(J. Goldhaminér, 
sian Polund.) 
2 CovupLinG Sarety Bicycies, E. J. Delehanty, 
London. 
5. Borrie Stoppers, J. Taylor, London. 
2576. Corsets, O. M. »y, London. 
2577. ImpLEMENTS for THREADING Prpess, C. A. Bailey, 
London. 
2578. DISINFECTING 


Botties, A. J. Billing, 


WuHEELs, W. Redfern, 


C. Vallot and E. 


Apparatus, W. A. La_ Fave, 

2579. CycLe Lamps, P. A. Dowd, London. 

2580. Evectric LichtinGc Mepsa, H. A. Kent, London. 

2581. Securrnc Hammer Heaps, F. Baker and A. 
Wynne, London. 

2582. BURNING ACETYLENE, J. Y. Johnson.—(La Com- 
pagnic Lyonnais du gaz acétylene, France. 

2583. Game, W. J. Beard and W. Everett, London. 

2584. Evectrric GLow Lamps, W. L. Wise.—(C. Pieper, 
Germany. 

2585. PreszRVING the Crust of Pres, A. E. Morter, 
London. 


2586. CompBINeD Lampe Post and Hyprant, W. Jones, 


London. 
2587. Fire-EscAPE, H. Potten, London. 
2588. PROTECTING the SEEDLING of TuRNIPs, J. Voisey, 
London. 
2589. Rotary Enarye, 8. A. Ballinger, London. 
0. FoLpInG Lappers, F. Birch, London. 
2591. ELecrro Piatine, F. T. Harris, London. 
5 ACETYLENE Gas, E. Favare‘tto.—(V. Fararetto, 


592. 
Italy.) 

2503. Broycies, A. W. Hall, London. 
4. BeveELLING Macuines, V. Royle, London. 

2505. Exercisinc Horses on Suips, N. Burgess, 
London. 


hester. 


2596. SPINNING Frames, J. Shepherd and H. Midgley, | 


: Toy Cannon, J. Woolley, London. 
2598. NosepaGs for FEEDING ANimaLs, J. T. Lynch, 
London. 
10. CooLING DiscHARGE Marns, R. Boecking, London. 
00. JOINTING CycLE FRAMEs, The Metal Tube Joint- 
ing Company, Limited.—(S. Pal miter, United States.) 
2601 ‘ETYLENE G: Lucy, London. 
GENERATING ACETYLENE, H. O. Marcks, London. 
3. Extracts of Tannin, H. H. Lake.—(The sirm of 
L. Dollfus and Ganasev, Italy.) 
2604. Evectric Time ControL, W. P. Thompson.—{ The 
Self-winding Clock Company, United States.) 


rormals | 


Davidson, Crossgar, Co. | : 


| 2693. Finisuinc of Kyirtep Goops, W. 


| 2708. BrcycLe Gears, F. 


2605. DistrisuTinG Nozzirs, W. P. 
W. Suetterle, United States.) 

| 2606. STRAIGHTENING Meta Ra1xs, W. P. Thompson. 

{W. Doyle, United States.) 

2607. VeLocirEpEs, W. P. Thompson.—( HW. 
United States.) 

2008. Tarr, W. P. Thompson. 
Arms, United States.) 

2609. ARTIFICIAL TeETH, H. M. Carroll, Liverpool. 


Schluev, 


(BE. Marki 


2610. Lips for Fryinc Pans, H. A. Bowers, Liverpool. | : 
F 


2611. Measured Liquips, J. H. 
Swindlehurst, Liverpool. 

2612. CycLe Driving Gear, A. V. Wiggins, Liverpool. 

. Dusting Winpvows, J. 8S. Williams, Liverpool. 

steinmeister, Liverpool. 

LIGHTING, G. 


H. Sykes and 


2614. Cicar AsH Trays, A. 

| 2615. Burners for INCANDESCENT 
Himmel, Liverpool. 

2616. Specracies, J. Norden, Manchester. 


2617. Raitway CARRIAGE Winpows, A. Rauscher and 
| 


J. Schilhan, London. 

| 2618. Supports for [NCANDE 
London. 

| 2519. WEATHER 
London. 

| 2620. Boots, A. M. Clark. 
Germany.) 

| 2621. Stoprinc Leaks in VesseEts, C. F. 

London. 

| 2622. Ammunition, W. Hope, London. 


t Lames, L. Weldon, 


Sianat_ Iypicators, J. G. Wall, 


(Wallerstein and Liebmana, 
Sultemeyer, 


2623. 
London. 
4. Toasters, F. J. Keller, London. 
| 2625. Books, G. H. McKibbin, B. 
| G. H. McClellan, London. 
MaTcCH-MAKING Macuiyes, B. 
| London. 
} 2627. Coat Cuutss, C. A. Harrison and A.C. Mitchell, 
| London. 
2628. Carpet Swerpers, W. J. Drew, London. 
2629. Liqurp Fug. for Hot-ark Motors, L. Heinrici, 
London. 
GuN R. J. 
London. 
2631. Device for OPENING 
London. 
2. WHEELS, T. Jackson, London. 
“ 3ING PictuREs on Hooks, J. 


Everett, J. and 


2626. Schottland, 


BarRrEts, E. Holt and Bates, 


2633. Ta. 
| London. 
3634. Lamps, G. Heath, London. 

5, Buottinc Pap, G. H. Rayner. 
| 2636.  CLoTH MiLLInc Apparatus, J. 
| London 
| 2637. Raitway Tres, H. F. Williams and J. J. 

London. 

2638. TREATMENT of MeTacuic Orgs, E. J. Ball, Ply- 
mouth. 


(H. Their, India.) 
W. Kirby, 


Haley, 


2ad F-brvary, 1898. 


2030. CycLe Seat Pitvar, H. E. C. Walcott, Bourne- 
mouth. 
2540. Potato CLeaner, J. Gibbon and T. Read, Man- 
chester. 
2641. CycLes, R. Hildick, Birmingham. 
2642. SHors, Cooper, Box, and Co., Ltd., and G. Wild- 
man, London. 
2643. WATER-SUPPLYING 
| pool. 
2644. Gas Mantes, IL. L. 
Bishop, Erith, Kent. 
2645. Fasric, D. E. Coe, Bradford. 
2646. NaPERY CALENDERING MACHINE, J. 
Bradford. 
2647. Vatves, W. R. 
Grimsby. 
2648. CouPLING 
London. 
49, Peat, A. Handley and W. P. O'Neill, Dublin. 
2050. Games, W. H. Pike, London. 
1. Pap for Horsesnors, A. Dales, Manchester. 
| 2652. Trees for Boots, W. L. Bullows, Penns, near 
| Birmingham. 
| 2653. Hook and 
Nottingham. 
2654. Borers, J. W. Martin, Nottingham. 
5. Puppinc Cover, G.J. Perry and J. Gittelsohn, 
ondon. 
3. SaDDLEs, P. J. Murray, Cork. 
Gamkx, J. Crowther, Manchester. 
| 
| 


CtsterN, D. C Sellen, 


Appleyard, 


and W. Swinburn, Great 


MetTaLtic Tuses, C. B. Horrell, 


Rope Sw#ackie, J. Oglethorpe, 


2658. AuTomaTic ALaRM, L. Williams, Rhyl. 

BorrLe Stoppers, G. Wacker and F. 
wetter, Halifax. 

2660. 
yne. 

31. Fitrincs of Bepstgaps, E. Horton, Birming- 


Kiese- 


2O50, 


VessEL Bavrastinc, A. E. Long, Jarrow-on- 


Moxley, | 


chester. 
2663. Saucers for HotpinGc Cakkss, M. Goffey, Liver 
pool. 
2664. BicycLtes, W. Wellens, Birmingham. 
2665. PLouan, W. 8S. Silk, Ramsgate. 
LooM SuUTTLE ATTACHMENTS, T. Mitchell, jun., 


TaBLes, H. Grimshaw, Manchester. 


Thompson.—(J/. | 


and BE. 8. | 


Apparatus for Distnrecrina Rooms, F. Carman, | 


Black- | 


Robinson and H. 8. | 
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2705, BRazELEss Joints, J. V. Pugh and H. I. Pedley, 
London. 
| 2706. Boor and SHoz Mup-auarp, W. J. Holdom and 
| D.C. Hewson, London. 
. Warer Wueets, A. P. and J. C. Loevenich and 
. H. J. Wiese, London. 
. GAME, H. G. Hellier, London. 
0, Curring Mgecuanism, W. Tharandt, London. 
. VEHICLE Brakks, R. M. Deyoung, London. 
ComBINaTION Toots, W. Devaun and J. A. 
Arnold, London. 
712. MouTipLe Inkstanps, H. W. 8. Adair, London. 
2713. Brusues, J. Reid, London. 
14. Wuips, E. R. Upton, London. 
15, CLEANING the Coats of ANIMALS, O. P. Fretwell, 
London. 
| 2716. Gas Generators, W. J. McClurg and The 
| McClurg Gas Construction Company, London. 
2717. Warerproor Garments, H. B. Birnbaun, 
London. 
| 2718. CARTRIDGE-LOADING Macuines, H. 
| (R. T. Coleman, United States.) 
| 2719. Pumpinc Apparatus, L. M. G. Delaunay-Belle- 
ville, London. 


H. Lake.— 


'SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette. 


| §88,849. Apparatus For Pountyc MoLTeN Ikon or 

| STEEL, G. W. Biever, Allegheny, Pa.—Filed December 
2ad, 1896. 

Claim.—The herein-described apparatus for teeming 

or pouring out the molten contents of crucibles, 

consisting of an axle mounted upon wheels, a box- 


Letrers, Bb. Partridge, | 


O'Sullivan, 


shaped frame attached to the axle, ‘a rotary dise 
or bearing within said frame, friction rollers carrying 
said disc, and suitably-constructed tongs, pivoted in 
said disc whereby the same may be moved in any 
| desired direction, all arranged and combined for service 
as hereinbefore specified and set forth. 
| 589,259. Water Gavar, J. Hopkinson and J. Lowis, 
Huddersticld, England.—Filed December 19th, 1896. 
(ain.—(1) In a safety water gauge the combination 
ofsteam and water arms connected by a gauge glass C 
and a tube D, a try-cock connected to the water arm, 
achamber Bt below the tube D, a ball valve in said 
chamber, and thoroughfares forming communications 
between said chamber and the boiler, the tube D, the 
gauge glass, and the try-cock, substantially as 
described. (2) In a safety water gauge the combina- 





. GRADING Macutiyes, W. Johnson and H. Walker, 


| Leeds. 
2669. ELectricat Cut-outs, W. 
mingham. 
| 2670. ELectricaL Swircues, W. McGeock, jun., Bir- 
| mingham. 
| 2671. PAPER BaG-MAKING MACHINE, R. Wanless, Glas- 
| gow. 
| 2672. Motor, D. Young, Glasgow. 
2673. BottLe Sroprer, J. H. Corballis. 
Banks, Canada.) 
2674. ADJUSTABLE 
Glasgow. 
2675. Driving Weer, T. Kettle 
Collieries Dungannon, Co. Tyrone. 
2676. AUTOMATIC ANTI-WET Seats, E, 
Dublin. 
. Cup, E. A. Basebe, Cambridge. 
Matecnpox, D. E. Blackhurst, Birmingham. 
579. Puriryinc Arr, J. P. and P. van Gelder, 
London. 
| 2680. INopoRoUs WaTER-CLOsET, E. Dresen, Brussels. 
PorTABLE NeEcEsSITY APPARATUS, E. Dresen, 
Brussel 
2682 i 


McGeock, jun., Bir- 


(Mrs. M. 


Basy Carrs, D. Templeton, 


and W. Foster, 


Anderson, 





| EASE Boxes for Wacons, J. Schott-Czeten, 
| Brussel 
| 2683. Cycle WHEEL, J. Schott-Czeten, Brussels. 
2684. Metats, F. Fisher, B. J., B. J., and A. Round, 
Birmingham. 

2685. Hanpur, W. Wall, Bradford. 

s, C. B. Lawson, Glasgow. 
Motor Cars, W. C. 


268 PROPELLING 
| London. 
2688. HANDLEs for OPERATING MANGLES, W. J. 
| London. 
2689. PNEUMATIC 
London. 
2600. VETERINARY OBSTETRICAL INSTRUMENT, J. I. Sare, 
London. 
| 2691. Doors, W. C. Hawtin, Leytonstone, Essex. 
| 2692. Boots, M. Page, W. H. Clifton and J. H. Borrett, 
London. 


Nangle, 
Head, 


Tire TIGHTENING, J. G. Sarter, 


H. Bowmar, 
| London. 

2694. SoLes of Boots, C. H. and F. J. Dale, London. 
5. Paptocks, H. Ordidge, London. 
2696. Mecuanism for Fire-arms, F. 

London 
2697. Orn Cans, H. Beach, London. 
| 2698. Explosive Rotary Motors, G. 
Gower, London. 
2699. VaALvEs, P. Schou.—(H. Kamp, Cape Colony.) 
2700. FoG-sIGNaL Apparatus, J. West and H. J. W. 
Raphael, London. 
2701. IncuBaTors, W. 8S. Freeman, Otford. 
2702. ADVERTISING, J. Nash. Weaste, Manchester. 
G. McCraney and H. McC. 


Dumoulin, 


Mulholland, London. 
2704. Forminc RovuGurincs on HorsEsHogs, O. Kniep, 
London. 


| tion of a steam arm A and water arm B connected by 
| a gauge glass C and a tube D, a try-cock B4 connected 
| to the water a m, a chamber Bi in the water arm 
| below the tube D, said chamber communicating with 
the boiler, the tube D, the gauge glass C, and the try- 
cock B4, a ball E in the chamber B! adapted to close 
the passage B3 leading to the gauge glass, the top of 
said ball when resting on the floor of the chamber 
being below the level of the passage B* leading to the 
boiler, and a ball G in the steam arm adapted to close 
the passage A! leading to the gauge glass, substantially 
as described. 
589,335. Gas EnciIneE Governor, R. Caldirell, Auck- 
land, New Zealand.—Filed October 30th, 1896. 
Claim.—In combination, in a gas engine, the inlet 
valve and a governor, comprising a rotary disc having 





Green and A. | 
| 


a centrifugal part carried thereby bearing directly on 

the valve stem, substantially as described. 

589,251. Apparatus for Rerininc METALS By ELKc- 
tro.ysis, J. 0. S. Elmore, Kapurthala, India,— 
Filed Augu t 17th, 1896. 

Claim.—(1) The combination of a series of non- 
conducting frames and sheets of metal carrying plates 
of the crude material to be refined, said frames and 
sheets being piled over one another and clamped 


= = a 


together, and said sheets having holes , 

their alternate ends for the passage of an eget in 
liquid in a zigzag course between each. lat ectrolyte 
sheet above it, and an electric circuit Con AU the 
terminals to the lowest and uppermost shew at its 
tively, substantially as described and for the pete 


specified. (2) The combination of a series of Po sa 
h-COn. 








ducting frames and sheets of metal carry ing platesof the 
crude material to be refined, said frames and sheets 
being piled over one another and clamped together. 4, 
form a tortuous passage for an electrolyte fluid, a tank 
a rocking trough arranged in said tank, a pump com. 
municating with said tank and with said tortuoys 
passage, a discharge pipe leading from the sajq 
tortuous passage to said rocking trough, and a 
electric circuit connected at its terminals with Upper 
and lower sheets respectively, substantially 4 
described and for the purpose specified. 
589,376. MANUFACTURE OF MANTLES FoR 
DESCENT GasLicutTs, A. T'robach, Pankow 
—Filed Janvary 30th, 1895. 

(laim.—(1) The process herein described of making 
mantles for incandescent gaslights, which consists jy 
partly carbonising a knit blank by subjecting it to dry 
distillation under exclusion of atmospheric air whi 
holding it in distended form, then impregnating the 
partly-carbonised blank with a solution of the salts of 
the refractory earths, then drying the blank, and 
lastly subjecting it to final carbonisation in distended 
condition under exclusion of air, substantially as set 
forth. (2) A mould for carbonising knit fabries or 


Inca 


> rer many 


blanks for the mantles of incandescent gaslights, 
which consists of a heating burner of tubular 
corresponding to the shape of the mantle to be pr 
duced, said forin being provided with an annular 
trough-shaped base, means for supporting said forn 
above the burner, a cover or hood placed over the 
form, and means for sealing the lower edge of the 
cover or hood in the annular base of the form, sub- 
stantially as set forth. 


589,381. Metuop or Coatinc Merats, I. 
Irondale, Ohio.—Filed July 23rd, 18%. 

Claim.—(1) The process of coating metal plates with 
lead, consisting in giving the plates a preliminary 
coating of an alloy of lead and tin, immersing the 
plates thus coated in a bath of molten lead, and 
creating non-oxidising fumes at the exposed surface 
of the molten lead, substantially as set forth. (2) The 
process of coating metal plates with lead, consisting 
in giving the plates a preliminary coating of an alloy 

+ 


Banyield 


583361 
Unin Hi 
Hi 


i) q 
: 


| 
if | 





TAMA 


ji! : 
UT 
zm AAA 


iby 




















of lead and tin, immersing the plates thus coat din a 
bath of molten lead, and generating oil fumes at the 
surface of the molten lead, substantially as set forth. 
(3) The process of coating metal plates with lead, vee 
sisting in giving the plates a preliminary page 27 
an alloy of lead and tin, applying oil to the coater 
surface of said plates, and immersing the plates in # 
bath of molten lead and withdrawing same, substan: 





tially as set forth. 
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SHIPBUILDING IN 1897. 





discrepancy is always more or less a 

eof the returns of the shipbuilding and engineer- 
aa rk of the year as presented with what appears 
Ig wont haste by journals in the several head 
ies of shipbuilding about the end of December of 
+ year, and on this occasion it is more marked than 
pi Thus the Glasgow Herald, which, with much 
eo rise and at immense trouble, year by year, gathers 
ene istics from shipbuilders direct, returns the total 
a war as well as mercantile—turned out by 
pect builders as 1,122,824 tons gross; the Newcastle 
aaa which was the first daily journal to commence 
the practice of giving, sy stematically, these yearly ship- 
hailing returns a score OF sO of years ago, puts it in 
round numbers ”’ at 1,100,000 ; while the Shipping Gazette 
aorees to a figure, with the Herald, this, of course, being 
Jue to the two journals depending on the same source of 
information. In a weekly contemporary of December 

+a + ag 9 72¢ ’ atetsl Ny , 4 

oth the total is given as 1,142,739 tons gross. Now, in 
the annual returns emanating from Lloyd’s Register, 
issued, on this occasion, on the 12th ult., almost a month 
later than the Glasgow daily’s report, the total is given as 
1,047,950, being a difference of as much as 74,873 tons 
Jess than the Herald’s figures, and no less than 94,788 
tons, or 8 per cent. short of the total given by Engineering. 

All the accounts take cognisance of war as well as 
mercantile tonnage, and the work of the Government 
yards as Well as private yards, so that the accounting for 
‘ch a Wholesale discrepancy is no easy matter. All the 
returns distinguish between the gross tonnage of the 
merchant work and the ‘ displacement” tonnage repre- 
gnting warship construction. It is possible that the 
information supplied direct by the builders to the daily 
journals may in some cases have referred to the ‘ dead- 
weight tonnage '’—t.e., the carrying capability—of their 
vessels, and not to the Board of Trade gross measure- 
ment, as the former is very much larger—half as much 
qain, as a rule—than the latter, and it is well known, of 
course, that builders vie greatly with each other, as well 
as district with district, in being near ‘the top of the 
poll” in the matter of yearly tonnage output. 

" The explanation again may largely consist in the fact 
that Lloyd's Register, while taking account of large 
wiclassed steamships, such as are built by Messrs. 
Harland and Wolff, does not take full cognisance of the 
numerous unclassed small craft, such as trawlers, yachts, 
launches, lighters, &c.—nothing apparently being too tiny 
for the journals in the several districts to take into 
yeount in swelling the totals—nor, probably, of the 
oreat amount of unclassed light draught barges, flats, and 
steamers shipped abroad in pieces. This is clearly borne 
out by an examination of the figures for individual 
districts. The Herald credits the Clyde district with 
having turned out 318 vessels of 340,037 tons, while 
Lloyd's attribute to Glasgow and Greenock—these pre- 
sumably including intermediate and outlying places like 
Paisley, Dumbarton, Ayr, Campbeltown—the restricted 
production of only 189 vessels of 302,840 tons; being 129 
vessels and 37,197 tons less. In the same way the 
Chronicle credits the builders on the Tyne with 142 
vessels of 211,000 tons, while Lloyd's restrict the figures 
to 124 vessels of 199,330 tons, being 18 vessels and 
11,670 tons less. 

Butthat Lloyd’s disregard of small unclassed vessels and 
light draught craft shipped in pieces cannot altogether be 
the explanation is evident from the statement expressly 
made in Lloyd's report, viz.:—‘* The output during the 
year includes, in addition, 147 steam trawlers and other 
fishing vessels, 34 dredgers, barges, &c., 32 yachts, 17 
tugs, and other vessels designed for special service.” That 
itis partly an explanation, however, must be concluded 
from the fact that on the Clyde alone the light-draught 
class of tonnage shipped abroad in pieces amounted to 
over 80,000 tons, Russia alone being provided with as 
many as 55 barges, aggregating 18,000 tons. 

It is not, however, our intention to puzzle ourselves 
further over these and other discrepancies. We draw 
attention to them mainly to show how needless—nay, 
worse than useless—it is to be very precise and minute in 
dealing with statistics on this important and complex 
subject. In what follows, statistics of the amount of 
tonnage turned out by separate districts and individual 
firms will only be very generally dealt with; the deduc- 
tions to be drawn being as well supported by figures in the 
tough as by finicking exactitude to a ton or a hundred 
tons. In the figures we do give we shall follow the in- 
formation presented by Lloyd’s Register rather than 
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by the other mediums named; although it does seem | 
; § 


flagrantly improvident to toss overboard as an ‘“ un- 
considered trifle”’ the matter of 94,780 tons of shipping, 
this being very nearly half the total tonnage turned out 
during 1897 by Germany, and almost exactly equivalent 
to the total output from the yards of the United States. 
_ Lloyd's Register gives the merchant vessels launched 
inthe United Kingdom during 1897 as 591 in number, 
and as of 952,480 tons gross. Of these, 545 were 
steamers representing 924,380 tons, and 46 were sailing 
Vessels of 28,100 tons gross. The warships launched 
from both Government and private yards amounted to 
48, of 95,465 tons displacement. The total output of the 
United Kingdom for the year has therefore been 639 
Vessels, aggregating 1,047,950 tons. This is less than that 
of 1896 by 275,700 tons, but is about 97,000 tons greater 
than that of 1895, and practically equal to that of 1894. 
The decrease occurs mainly in steam tonnage. The con- 
struction of sailing vessels, which has been rapidly 
falling off since 1892, has, during 1897, reached a lower 
Point than in any previous year. In 1892 sailing tonnage 
formed 24 per cent. of the output ; in 1897 it formed only 
3 per cent. of a considerably smaller total. 

., With respect to the relation of sailing to steam tonnage, 
it should be pointed out that there is here also hopeless 
and misleading discrepancy between Lloyd’s figures and 








those furnished through the various journals before referred 
to. One of these returns the sailing tonnage of 1897 at 
70,085 tons, or 10°53 per cent. of the total. This is arrived 
at by slumping together barges and _ lighters—even 
pontoon docks—and all other craft which does not 
happen to be propelled by machinery, under the sailing 
ship category. This is, of course, a convenient enough 
classification, but without explanation it is certainly apt 
to convey a very erroneous impression of the extent to 
which sailing tonnage still takes its place with that of 
steam, 

The effective sailing tonnage produced during the year 
was really only about 30,000—or, according to Lloyd’s, 
28,100 tons—and of this the Clyde alone produced eight 
vessels, aggregating 16,000 tons gross. The peculiarly 
varied nature of our carrying trade still necessitates a 
certain number of craft which avail themselves of “ the 
unbought wind” as the means of propulsion, but if they 
have not quite ‘ceased to be,” it would appear that 
they have at least ‘‘ had their day ” so far as British owners 
are concerned. Not so, however, with our continental 
neighbours, for whereas the largest sailing vessels built 
in our yards during 1897 were under 2300 tons, there 
were as many as nine vessels built in France of over 
2500 tons, five of which were of 8500 tons, and one of 
4000 tons gross. 

Before entering upon the question of either how far 
our home builders are still requisitioned by foreign owners, 
or to what extent foreign shipbuilders are now supplying 
the requirements of their own countries, it may be well 
to give some indication of how district stands related to 
district at home in the matter of output, and how the 
returns compare with those of previous years. This will 
be done very briefly, and as concerns the principal dis- 
tricts only. The Clyde has produced, according to 
Lloyd’s, 189 vessels of 302,840 gross tons. According to 
the Glasgow Herald, whose returns, it should be remem- 
bered, are from the builders themselves, the output was 
318 vessels of 340,000 tons. The Herald figures for 1896 
for the Clyde were 377 vessels of 420,840 tons, so that the 
falling offin tonnage launched is considerable. Owing, how- 
ever, to the delay and dislocation caused by the engineering 
trouble, the tonnage actually launched does not represent so 
adequately as it would have done under ordinary circum- 
stances the work actually accomplished. The stocks on the 
Clyde still accommodate a great many vessels which, but 
for the engineering troubles, would some time ago have 
been afloat in their native element. The six firms 
heading the list of individual outputs were :—Messrs. 
tussell and Co., 21 vessels of 42,910 tons gross; Connell 
and Co., 5 steamers of 27,480 tons; Denny and Brothers, 
27 vessels of 25,120 tons ; Clydebank Company, 27 vessels 
of 23,120 tons; D. and W. Henderson and Co., 5 vessels 
of 22,380 tons; and Stephen and Sons, 4 vessels of 
21,380 tons. All the other firms had outputs under 
20,000 tons. The Tyne output during the year amounted, 
according to Lloyd's, to 124 vessels, of 199,335 tons, and 
according to the Newcastle Chronicle 142 vessels of 
211,000 tons. The latter figure is about 36,000 tons of 
a falling off from the previous year’s total. This is, of 
course, also caused by the dislocation of trade due to the 
stoppage of the engine works, but, as in the case of the 
Clyde, vessels in many of the yards are ready for 
launching, having been left on the stocks until the close 
of the labour conflict permits of the completion of their 
machinery. The six firms having the largest output 
are :—Messrs. C. S. Swan and Hunter, 11 vessels of 
48,570 tons; Palmer Company, 13 vessels of 40,320 tons ; 
Sir W. G. Armstong, Whitworth, and Co., 13 vessels of 
29,240 tons; John Readhead and Sons, 8 vessels of 
23,660 tons; Wigham, Richardson, and Co., 8 vessels of 
18,210 tons; and Tyne Iron Shipbuilding Company, 5 
vessels of 18,020 tons. 

The output of Wear firms aggregated 64 vessels of 
181,300 tons, being a decrease of 37,000 as compared 
with the output for 1896, which was a record year in the 
history of the shipbuilding industry on the Wear, the 
figures being 84 vessels of 218,000 tons. In 1895, how- 
ever, the aggregate was only 137,700 tons, and in 1894 it 
was 166,500 tons. But for the engineers’ strike the out- 
put of several firms would have been much greater. The 
first six firms on the output list were :—Messrs. J. L. 
Thompson and Sons, 10 vessels of 33,170 tons; W. 
Doxford and Sons, 9 vessels of 30,670 tons; Short 
Brothers, 10 vessels of 30,560 tons; Sir James Laing, 
5 vessels of 15,940 tons; Robert Thompson and Sons, 
6 vessels of 15,440 tons; John Priestman and Co., 
5 vessels of 12,660 tons. On the Tees, the output, con- 
tributed to by six firms, reached 40 vessels aggregating 
about 89,500 tons, as compared with 113,400 tons in 1896, 
116,400 tons in 1895, 101,800 tons in 1894, 93,900 in 
1893, and 99,280 in 1892. Sir Raylton Dixon and Co. 
headed the list with 11 vessels of 30,420 tons, followed 
by Messrs. Ropner and Son with 8 vessels of 22,570 tons. 
In the Hartlepools the two firms actively employed 
during the year turned out 24 vessels of 63,690 tons, as 
compared with 85,750 tons in 1896, when three yards 
were in operation. The total output for the Humber 
amounted to 58 vessels of 16,130 tons, the average size 
being thus very small, most of the vessels being of the 
trawling class. The output for the year previous 
amounted to 27,700 tons. The Belfast output consisted 
of 21 vessels of 108,980 tons, as compared with 119,650 
in 1896, 101,880 in 1895, and 97,900 in 1894. The Mersey 
produced 8200 tons; Barrow-in-Furness, 16,120 tons; 
the Thames, 6050 tons. Messrs. Harland and Wolff 
again occupied first place in the output list for the whole 
world, their tonnage exceeding by about 8000 tons the 
amount by which the Belfast firm headed the world’s 
list a year ago. Second place was taken by Messrs. 
Swan and Hunter, of the Tyne; third by Sir William 
Gray and Co., of Hartlepool; fourth by Messrs. Russell 
and Co., of the Clyde. 

Distinguishing between naval work and vessels for the 
mercantile marine, Lloyd’s return the warships launched 
or floated out at both Government and private yards as 
consisting of forty-eight vessels of 95,460 tons displace- 


ment. This compares but poorly with 1896, when the 
total was 155,840 tons, and is even under the average for 
the first six years of the decade, which approached 
100,000 tons. Four vessels only, representative of all the 
principal types in the Navy, were produced from Govern- 
ment stocks, which will in their complete state represent 
31,880 tons displacement. This is the lowest output 
since 1890, when the total was 22,520 tons, and is con- 
siderably less than half the total for 1896, when it 
reached 71,970 tons. The smallness of the figure is to 
a large extent attributable to the same baneful influence 
as in other cases—the engineering strike, and its conse- 
quent dislocating effect on subsidiary and outside indus- 
tries upon which the Government yards have still, of 
course, to depend. Three of the vessels now on the 
stocks, however, are all but complete for launching ; the 
battleship Ocean, at Devonport; the Goliath, at Chat- 
ham ; and the cruiser Spartiate, at Pembroke. Looking 
to their forward state there is every prospect of this 
year’s total being brought above the average. The vessels 
for the British Navy built in private yards were mostly 
of types already introduced and well known, including 
several second-class cruisers, and a fair number of 
torpedo boat destroyers; all of the 30-knot class, with 
the exception of the Express, built by Messrs. Laird, 
which is a 32-knot craft. Of the work for foreign navies, 
the most noteworthy items were the cruiser O’Higgins, 
of 8500 tons and 16,000 indicated horse-power; the Hai- 
Ten, of 4500 tons-and 17,900 indicated horse-power, for 
China; the Takasago, of 4160 tons and 14,750 indi- 
cated horse-power, all remarkably fast vessels, built by 
Sir W. G. Armstrong, Whitworth, and Co. Two battle- 
ships for Norway were also turned out by this firm, as 
also several torpedo boat destroyers for Spain by the 
Clydebank Company, and torpedo boat craft for a South 
American Republic by Messrs. Yarrow and Co., of the 
Thames. 

The amount of tonnage—not including warships—con- 
structed for foreign owners during 1897, while consider- 
ably less than the year previous, is still, fortunately, a 
good average percentage of the total production through- 
out the United Kingdom. About 25 per cent. of the total 
has been built to the order of foreign and colonial owners 
as compared with 30 per cent. in 1896 and 20 per cent. in 
1895. Germany, which during 1896 took over 117,000 
tons of new shipping, only patronised our builders, during 
1897, to the extent of 30,500 tons, and most of this was 
obtained from the firm of Messrs. Harland and Wolff in 
the shape of two big cargo-carrying steamers, aggregating 
19,400 tons. The counterpart of one of these is being 
constructed at Hamburg; but Germany long ago got 
beyond the necessity or the advisability of coming here 
forher models. The biggest and fastest steamers of the 
year are German built, and the Kaiser Wilhelm der 
Grosse—to name no other—is evidence of her success in 
ship construction. 

Japan provided the largest amount of work for our 
builders, comprising fourteen vessels of 59,420 tons, the 
corresponding figures for 1896 being seven vessels of 
24,620 tons. Only a few years ago the work for Japan 
was infini.esimal, and this remarkable advance would be 
much more gratifying were it not that Japan will dispense 
with the services of our builders as soon as possible and 
build her own ships. Withthis in view, they have stipu- 
laied for detailed drawings of each ship to be delivered 
with it, and have already been engaged building duplicate 
vessels in home yards from plans furnished by British 
builders. Many of the native draughtsmen have had 
some years’ training in British shipyards, and a further 
proof that the Japanese are determined to develope ship 
construction in their own country on the latest and most 
approved British lines is found in the fact that their 
naval authorities have just engaged the services of a 
Clyde-trained naval architect as Professor of Naval 
Architecture in the Imperial University at Tokyo. 

Russia has not patronised British builders so exten- 
sively as in former years, the amount, according to 
Lloyd's, being 16 vessels of 15,970 tons, while for the 
year previous it was 23 vessels of 34,500 tons. It would 
appear, however, that Lloyd’s have not taken cognisance 
of a large amount of work for Russia shipped abroad in 
pieces. As many as 55 barges, aggregating about 
18,000 tons, were turned out on the Clyde alone to 
Russian account. At the present time two or three 
steamers of considerable tonnage are building for the 

fussian Volunteer Fleet. France, it is gratifying to 
note, has increased the volume of its shipping account 
with us. In 1896 the tonnage was only some 6300 tons, 
while last year it amounted to slightly over 13,000 tons. 
This advance may be taken as evidence of the truth of 
what French shipowners have been asserting, that the 
large bounty now paid on French-built vessels does not 
compensate for the higher cost and tardy delivery of 
vessels built in that country. 

It is not unlikely that a return may be made to the 
system by which half the boufity in question is due upon 
foreign-built tonnage, in which case our shipyards will 
again be patronised to a fuller extent. It is worthy of 
note, in connection with the questions of cost and work- 
ing expedition in France, that the whole of the spars for 
six of the sailing vessels recently built and being built 
in that country have been made by a Clyde firm noted 
for sailing ship construction, viz., Messrs. Russell and 
Co., of Port Glasgow, and that workmen have been sent 
by this firm to fit up the spars on the vessels in French 
| ports. Other countries which have patronised our 

builders to an average extent are Holland, which took 
18,800 tons ; Norway, which took 14,200 tons ; Denmark, 
13,700 tons ; and Spain, 12,600 tons. 
(To be continued.) 











A vErY original method of getting rid of the nuisance 
of dust on railways is being tried on the Pennsylvania Railway. It 
consists in spraying the track with mineral oil. The result is said 
| to be very satisfactory, and the cost not to exceed £10 per mile. 
One treatment will usually suffice for the entire summer season, 
and after a few treatments the ballast will produce but little dust, 
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THE RECENT STRENGTHENING OF HONG 
KONG. 
WE remarked last week in the columns of THE 
ENGINEER that there was no naval or commercial port 


on the coast of China even second to that of Hong | 


Kong. This was not a mere casual opinion of our own, 
but the expressed conviction of a naval officer of great 
experience who has just returned from a tour of service 
on the Chinese station. He recently visited Port Arthur, 
Wei Hai Wei, Kiau Chau, and the naval arsenal which is 
under reconstruction at Foochow, and considered that 
neither of them could, with the expenditure of any 
amount of money and ingenuity, be converted into a 
first-class fortress and naval position such as Hong Kong 
is rapidly becoming. 

We published on January 18th, 1889, a very full 
description of Hong Kong as one of our most important 
coaling stations; but a general review of the colony was 
given in the article, dealing also with its commercial and 
other aspects. Since then considerable changes have 
taken place in regard to these aspects, and, at a time 
when our position in the Far East appears likely to be 
challenged by more than one European Power, informa- 
tion as to the resources of Hong Kong cannot fail to 
command an interest. 

It is a somewhat curious coincidence that the strip of 
territory practically seized by Germany around the shores 
of Kiau Chau Bay is thirty-three miles in extent, but 
with an undefined width, as reported in the telegrams 
from China this week, whilst the quantity of land ceded 
to Great Britain by the treaty of Nankin in 1842 was 
also just about thirty-three miles, including the Peninsula 
of Kow Loon, Stonecutter’s and Lammas Islands. But 
in our own case the width was defined, and the conces- 
sion was granted as the result of war; whilst Germany 
has obtained, without a shadow of claim of national 
character, an extent of territorial rights which may 
expand at the pleasure of the Teuton invader on each 
occasion that a too impetuous missionary considers him- 
self aggrieved. The importance of the step which is 
being taken by our neighbours cannot be over-estimated, 
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although the actual site of Kiau Chau, as already stated, 
could never compare to that of Hong Kong. It will open 
up the way to all the great towns, such as Tsi Nan Fu 
and Kia Fong Fu, on the new branch of the Hoang Ho 
River, as well as to the rich province of Honan, hitherto 


unapproached by treaty port devices, a point strongly | 


emphasised in our article on China’s trade prospects, 
written after the treaty of Simonesaki. 


Within the last nine years the trade of Hong Kong has | 


largely increased, shipping to the extent of over 
8,000,000 tons entering the port last year, or as much 
shipping as was entered inwards and outwards from the 
whole of the United Kingdom in 1838. The population 


of the colony is 240,000, there being now 12,000 whites, | 


or 50 per cent. more than in 1889. Notwithstanding the 
entire freedom of trade to foreign competitors, it is 
remarkable, however, that German interests do not 


appear to have developed very extensively during the 


past twenty or twenty-five years. When Messrs. John 


Dent and Co. broke up their huge business in China | 


thirty years ago, their long lines of palatial offices, 
residences, and warehouses upon Peddar’s Wharf, at 
Hong Kong, were taken up largely by German houses. 
These have now, we learn, passed into other hands, and 
the thriving German club is no longer in the same condi- 
tion. This does not point to the likelihood of success of 
German enterprise on the Chinese coast. 


Great efforts have been made since the date of our | 


last paper on this subject to put Hong Kong into a 
defensible condition as a coaling station. In addition to 
the batteries and defensive features which were in course 
of construction then, a large proportion of 9°2in. breech- 
loading guns have now been mounted upon Stonecutter’s 
Island, and in the Lye Ee Moon Pass, which effectually 
seal the entrances to the port and roadstead. These are 
within emplacements, securely protected by steel shields, 
and supplement the batteries of 6in. breech-loaders and 
heavy weapons of rather earlier date, which were mounted 
under the defence scheme of the late Sir William 
Crossman, R.E. On the summit of the peak, at an 
altitude of 1800ft., a series of batteries of 9°2in. breech- 
loaders is now being completed, which are associated 
with Watkin’s position finders, in cells constructed in 
the rock. These will practically range over the whole of 
the Lamma Channel and over the approaches from the 
Pearl River; and the plunging fire from guns of so large 
a calibre—throwing a projectile of 380 lb. weight—from 
batteries possessing so high a command would preclude 
all possibility of the approach of an enemy from the 
westward ; whilst towards the east the Lye Ee Moon 
Pass, only half a mile across, is similarly guarded. 

The defenceless situation of the water supply which 
rises near Tytam Took, at the south of the island, and 
runs to the town of Victoria by a “heading” pierced 


| 
| through the solid rocky mountains two miles long, is now 
| being dealt with, works for the defence of the spring 
| being, we understand, in course of construction. At the 

same time the reservoir, which was built near the source 
| of supply, is being increased in size to a considerable 
extent, the dam supporting it being raised to a further 
| height of 17ft. This was found necessary owing to the 
excessive consumption of water for the use of natives in 
| China-town, who have open hydrants constantly accessible 
}in the streets; but no attempt has been made to curtail 
'the waste, in view of the awful conditions which arose 
| when the plague decimated the inhabitants of the island 
|a few years past, the cause being attributed to want of 

water for sanitary purposes. It seems to us, nevertheless, 
| that the Chinese should be trained to use water sparingly. 
At present, we understand, they turn on the hydrants 
and leave them running. All such circumstances would 
be a source of possible disaster in the event of warlike 
complications in China, when the protection of the water 
supply would be imperative. 

Aberdeen Docks are still without the cover of gun fire 
of any sort. But Stonecutter’s Island, which bristles 
with guns, affords full protection to the graving and 
other docks at Kowloon, which have been increased in 
number, and can now receive any of our battleships that 
are likely to be in Chinese waters. 

We engrave, as an illustration of the shallow character 
of these harbours, a chartof Wei Hai Wei. There is very 
little available space within, deeper than three fathoms, 
the line of which may be traced in the engraving. 


INSTITUTION OF MECHANICAL 
ENGINEERS. 

TuE fifty-first annual general meeting of the Institution 
| of Mechanical Engineers was held at the home of the 
| Institution of Civil Engineers on Thursday and Friday 
| evening, the 10th and 11th instant. The chair was taken 
by Mr. Windsor Richards, and the ordinary business 
of the annual meeting was undertaken. The report of 
the Council stated that on December 31st last the 
number of names in all classes on the roll of the Institu- 
tion was 2496, as compared with 2359 at the end of 1896, 
showing a net gain of 137. The accounts submitted 
showed that the receipts during the past year were 
£7656, while the expenditure was £6202, leaving a 
balance of £1454 available for the sinking fund. The 
/capital of the Institution now amounted to £44,229, 
while £30,436 had been expended on account of the new 
Institution house, the building of which was now pro- 
ceeding at Storey’s-gate, Westminster. After the reading 
of this report, Mr. Windsor Richards inducted into 
the chair the president-elect for the ensuing year, Mr. 
Samuel Johnson. A hearty vote of thanks to Mr. Windsor 
Richards for his two years’ devoted service to the Institu- 
tion as its president was proposed by Sir Frederick 
Bramwell and seconded by Mr. Jeremiah Head. The 
new secretary, Mr. Edgar Worthington, entered on his 
office on the retirement of Mr. Alfred Bache, who has 
spent forty-three years in the service of the Institution, 
the last fourteen as its secretary. The new president 
having taken his seat, the discussion on Mr. Dawson’s 
paper on “ Electric Traction,” read at the last meeting, 
was resumed. The adverse spirit which character- 
ised the first part of the discussion was also strongly 
| marked on this occasion, and called forth some well- 
| deserved censure from Professor Unwin. 

The first speaker was Mr. Mark Robinson. It was his 
opinion, he said, that English engineers would be wrong 
|to goto America for instruction in matters concerning 
engines for dynamo work. We were further ahead in 
| this country than American engineers. Direct coupling 
had been in use here before it got to America. He did 
| not see that any great difference was necessary between 
engines for lighting and traction purposes. On this 
point he disagreed with Mr. Dawson. Of course, for 
| traction work, as in other similar cases where the load 
was irregular, it was necessary to use a heavy fly-wheel. 
High-speed engines had the advantage that they 
did not need fly-wheels, whilst slow-speed engines natur- 
ally required them. But it was as easy to give to high- 
speed engines as great fly-wheel power as to slow-speed 
engines, and the small disc wheels used in this country 
were entirely free from any danger of bursting. With 
regard to the author’s limit of speed variation, given at a 
minimum of 1} per cent., it was much greater than in 
English practice, where a variation not exceeding one- 
third of 1 per cent. could be secured. Variations of load 
could not possibly be injurious to the engine itself. Some 
people seemed to overlook the fact that an engine was 
| practically brought to a dead stop twice in every revolu- 
tion at the dead points—300 or 400 or more times per 
|minute. What possible harm, then, could be done by 
| stopping it once more? Of course, damage might be 
| done through the momentum of the fly-wheel, and on 
| this account the heavy fly-wheel was worse than the 
| light fly-wheel. As regards the use of slow-speed engines 
| for traction purposes, he could say that in this country 
| high-speed engines had been found as efficient and more 
| convenient, and were being freely adopted and giving 
| satisfaction. 

Mr. Jeremiah Head, the next speaker, said that as the 
Americans had done so very much more in the way of 
electric traction than had been attempted in this country, 
he thought their practice was worthy of our careful con- 
sideration. The condition under which their tramways 
were worked and the way in which they were used were 
doubtless largely responsible for this. American cities 
spread over very large areas, and as a rule were supplied 
with bad streets, consequently from the first it had been 
| found necessary to adopt some means of locomotion on all 
| rails. A number of different methods had been tried, but 
| all except the trolley system of electric traction, had been 
discarded. The tramears in the States ran at very high 
speeds ; on one journey he had gone at as high a speed as 
36 miles per hour. Whilst he was, on the whole, in 
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a 
favour of electric traction, he thought it totally 
for great cities such as London, where it Was absolut 
essential that the vehicles should be able to cire es 
freely and independently. Mr. Raworth had redermed." 
the trial-and-error system followed in the Selec Mo 
thought that a study of our steam locomotives y, > 
show that the same system had been followed a 
country. Electric trams in America he had loare 
possess one great disadvantage—they were Very no} = 
He would like to know what the reasons were that elects 
traction was not more extensively used in this country ; 

Mr. W. W. Beaumont spoke next. He thought that 
there were many platitudes in Mr. Dawson's paper Te 
took exception to the title, which he considered would 
have been more appropriate had it read, “ Some Ame vn 
Mechanical Features of Electric Traction in America,’ 
Mr. Dawson's notes on engine construction were ea 
necessary here, as English engineers were quite capable 
of making engines to suit their own purposes. If elects;. 
traction was not used in this country it was because 
English engineers knew better than to adopt it. We have 
good roads, and do not attempt the development of ad 
lying districts in the way it is done in America, We do 
not want in this country to have tramears running dei 
our streets at high speeds to show that 60-horse power ea» 
be developed by a 2-horse power tramear. Electric tine, 
tion has not been adopted in this country, not beeays 
we are unable to work it, but because we have not the 
need for it. With regard to the engines he Was entireh 
in accord with what Mr. Raworth had said. 

Sir Frederick Bramwell condensed a speech into on 
telling sentence, which was loudly applauded. Ty ths 
United States, he said, private enterprise is not checkej 
by Government measures. 

Professor Unwin then rose. We have, he said, pract. 
cally no examples of electric tramway traction in this 
country, whilst American engineers have very consider. 
able experience of its use; and we ought therefor, 
however much we may differ from them, to receive the 
information they have to give in a very open-mindej 
and generous spirit, for they have at any rate done many 
things which we have not so much as attempted. He 
could point to three great reasons why electric tractigy 
had been so largely developed in America. In the firs 
place, the areacovered by the population was from four t 
ten times as great as in Great Britain; secondly, there was 
practically no competing system; and lastly, the tram. 
ways were used for purposes to which they were never 
put in this country, as, for example, he had seen th 
trams crowded late on fine moonlight nights by 
persons out merely to take the air. At Ottaway 
electric traction was perhaps seen at its best. The city 
spread over a large area, the streets ran straight for great 
distances without crossings, and finally the electric current 
was developed by natural water power. Consequently, it 
was possible not only to light the cars well, but event 
heat them in the winter by electricity without an extraya. 
gant expenditure. But in such a town as 
its narrow streets and congested traffic, the trolley line 
were objectionable. He had heard that within 
time 200 horses had been killed in that city by falling 
trolley wires. In such cases as this the Americans them- 
selves are anxious to find some better system, and look 
forward to the use of a good conduit system. With 
regard to the engine and fly-wheel question, on which 
great deal of the discussion had turned, he thought the 
real question to be decided was whether the short-st 
high-speed engine was better than the long-stroke engine. 
For himself, he was not convinced that the Americans 
were not right in using the latter. If the whole matter 
turned on the use of a heavy or light fly-wheel, then 
there could be no question that the short-stroke engi 
was the better; but he thought the fly-wheel difficulty had 
been exaggerated, and did not believe as many accidents 
occurred as had been stated by one speaker—two or thre 
per week. If they did occur, it was not because the 
fly-wheels were heavy, but because the rim velocity— 
90ft. per second—was too high. There was no need t 
run at these high speeds, and at lower speeds the big fly- 
wheel was no more dangerous than the small wheel. 

Professor Kennedy said he had come with no intention 
of speaking, but as he was asked to do so he would merel) 
say that he considered that the subject of electric traction 
was to be treated just as other questions of mechanical 
engineering were. Some people seemed to’ think ther 
was a fetish about it. There was absolutely no fetish 
about it. It was quite easy to work electric traction, and 
that without necessarily following American practice. 
With regard to the question of damaging the engine by 
sudden changes of load, it was simply all nonsense. 

Mr. Archibald Sharp then gave a lecture on a new fly: 
wheel design of his own, and Mr. Holroyd Smith said, by 
the way, he would like to talk to him about it afterwards. 
One or two other speakers addressed certain queries © 
Mr. Dawson, which were not replied to in the absence ot 
the author. With regard to the cause of the falling o 
the trolley wires which killed the horses in Boston, Mr. 
Dawson’s representative said he thought it was probably 
due to an exceptional degree of cold. The meeting, after 
the usual vote of thanks, then adjourned. 

On Friday the proceedings were opened by the pro- 
posal of a vote of thanks to Mr. Bache for his long 
service to the Institution, by Sir Douglas Galton, which 
was seconded by Mr. Jeremiah Head and other speakers, 
and was heartily given by the whole meeting. Mr. 
Bache briefly replied. : 

Mr. Edgar Worthington then read Prof. F. W. Bur 
stall’s ‘‘ First Report to the Gas Engine Research 
Committee ; Description of Apparatus and Methods and 
Preliminary Results.” The paper will be printed in 
course of time, when we are in possession of the draw- 
ings, without which both it and the discussion would be 
unintelligible. Of the latter it must suffice for the 
present to say that the methods followed, and the design 
of engine used, were rather severely criticised by Mr. 
Dugald Clerk and by Mr. Atkinson. The meeting 
journed before the conclusion of the discussion. 
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Sy THI NAVAL WAR GAME, 
cireulat, By F. T. JANE, 
ferred t, ove of the most pregnant difficulties in framing a 
tes, Hy, Kriegspiel is so to adjust the multitudinous factors that 
28 would N at factor shall possess undue prominence—a far harder 
d in thie 6s" than can be imagined by those who have not 
found ty vteempted it. The framing of rules is easy enough, the 
rY Noisy. mv ncentrated verdict of a dozen or so naval officers 
t electric vpecialists in, say, gunnery, is easily frozen down into | 
untry, pi necessary conventions ; but how is the due proportion 
ght that between, Say, guns and torpedoes to be obtained ? 
er, He Gunnery, torpedo, tactical questions, and navigation 
d woulj senerally, each is considered more or less omnipotent by 
Mericay its own special votaries. The engineering branch, again, 
Mericg," has @ considerable importance ; on board a destroyer it 
rere wp. has, perhaps, & major importance, The best of com- 
Capable manders is well-nigh helpless in a destroyer if he have 
electy;, n incompetent engineer, while he who has a smart man 
becarise below can depend on that instant appreciation of what is 
Ve have required, which alone can produce satisfactory results. 
bof out. In assessing 2 destroyer, therefore, we find that for full 
We do efficiency engineering and navigating matters stand first, 
1g about hand in hand, then gunnery and torpedo. No rules that 
Wer cay did not bear all this in view could be satisfactory as 
rie trae. regards the part of destroyers in a sea Kriegspiel. And 
because «in various proportions for all other types. 
not th The multitudinous methods by which some sort of 
entirely approximation of all these varying relative values have 
heen made are too many and too tedious to enter into fully 
nto one here; from first to last this question, and this one alone, 
In the has occupied the author for a matter of nearly ten years. 
checked At the present time mancuvring qualities of all kinds, 
engineering and torpedo, have all been met and satisfied ; 
practi. but gunnery is yet to some extent in nubibus. The vast 
in this | gap between proving ground experiments on the one hand, 
sider. and the fragmentary practical results atthe Yaluand Anga- 
erefore, mos makes it almost impossible to construct an absolutely 
‘ive the satisfactory mean. At the present day the average naval 


oficer, whether gunnery or “ salt-horse,” has a strong 
peliefin the efficacy of armour even at close range ; but, on 





pect common shell to get 

through the equivalent of 20in. of iron. There being this 
difficulty, there is nothing for it but to base the rules as 
toarmour resistance upon theory—a theory that has to 
incorporate not merely penetration upon direct impact, 
but all side issues, such as oblique impact and the like, 
many of which vary with the projectile employed. Ina 
great measure, of course, these things resolve themselves 





v had into a question of range; and the approximations 
dents employed are sufficiently definite to make the question of 
three a ship's liability to damage in any particular place some 
e the sort of approximation to what may reasonably be expected 
ity— inactual battle. Some notes, therefore, upon casualties 
od t in the engine-room department during actions recently 
g fiy- played by naval officers may be of interest to readers of 


Tae ENGINEER. 

I would not, of course, venture to assert that the results 
should be considered as occupying any position akin to 
actual experiment, but insomuch as the chances of being 
iit in any particular place under any particular condi- 
tions are as realistic as possible; and, further, since the 
maneuvring of the ships—there is one player to each | 
stip—was undertaken by and according to the ideas of 
men who, either now or at no distant date, would com- 
mand our battleships should we be involved in war—for 
these and other minor reasons, what happened to the 





fly: engines may be claimed as affording an index at least 
1, by equal to theory. ‘ 

urds. _ It should be explained that a ship’s speed in the game 
= 's presumed to suffer if the water-line forward is holed to 
éher such an extent that any large quantity of water could 
1g Ol enter and depress the bow. Speed, too, is lost if the 
Mr tunnels are knocked about, steam pipes injured, and the 
ably like. Finally, after destruction of coal protection the 
ulter engine-room is held liable to damage. This last is, | 


perforce, upon a system of points in order to allow for 
My 
pre ‘hell that do not burst, and so forth—the game cannot 


long “0more than say, after receiving such and such a fire 

hich your engines would certainly be done up. The lesser 

ers, ‘hance of a ship being hit on the water-line than higher 

Mr. 'p ls allowed for; for this reason good chances are 
given, 

doy. . 

par Owing to the difficulties in handling a fleet, the great 

sis uajority of actions have been single ship actions, or one 

¥ Pd ship against two small ones. In these, practically 

aW- "ry type of vessel has at some time or other been 


ta re i and every method of water -line protection 
re tested. 


bo It might be supposed that given two ships of exactly 
= 4 Pra strength — two second - class cruisers of the 
nd Apollo class, for example—an action between them must 
‘ tesult in something of the Kilkenny cat order—mutual 








destruction, Curiously enough, in no single instance has 
's happened. It might be pointed out that the raking 
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| of one unarmoured vessel by another would give to the | ‘The helpless Lepanto meantime seemed an easy target 
raker an overwhelming advantage, but with cool and | for the Majestic’s ram or torpedoes, while having no 
| skilful players rakes have not been frequent. Nor, | submerged tubes she was herself dependent on guns only 
though long range shooting is much a matter of luck, has |—though it should be mentioned that a ship steaming 
mere luck often decided a battle; it may have counter- end on is not considered a target for torpedoes. The 
| balanced or defeated superior skill, but it has not done | officer who played the Lepanto was, however, possessed 
more than that. Judicious use of guns has been the pre- | of considerable calculating judgment. Reserving his big 
dominant factor always. |gun fire, he attacked the Majestic’s bow and then her 
Still, keeping to our instance of second-class cruisers— | funnels with his quick-firer ; at 1000 yards he let drive into 
| the simplest case—we find that there are three courses | her with his four 100-tonners, smashed the bulkheads, blew 
| open, (a) to attack the guns; (b) to attack the hull,| up the boilers, and sank her. One cannot convey on 
| engines, &c.; (c) to attempt a combination of (a) and (6). | paper the interest with which this phase of the battle 
On paper any of these may seem simple enough, but in was watched; it was a matter of keen and immediate 
practice all are hard. For the enemy is doing something | calculation, reflecting very great credit upon the player. 
|in the meantime, and the man attempting (b) may find The Majestic had sustained some temporary damage to 
his own gun power so quickly reduced that he becomes | her steering gear, but he was unaware of this except by 
impotent before he has achieved his end. Vice versd, an | inference, and his powerful big guns fired so slowly that 
attempt to carry out (a) may leave him superior in gun | he was always in the condition of having all his eggs in 
power, but with speed so reduced that the enemy can ram | one basket—any miscalculation meant his destruction. 
or retire at discretion, and there being no torpedoes to| _To turn to another fleet action played on board H.M.S. 
dread in a second-class cruiser action the ram has to be Majestic a few days before, we find a totally different 
| 





reckoned with. The combined attack (c) needs an infinity | series of results. Here, both sides, as a rule, fired at the 
of judgment, or it must mean a between-two-stools fate: | guns; and the engine-room casualties were—Pothuau, 
(a) is difficult too, since there is no knowledge except by | engine-rooms destroyed; Carnot, port engine-room de- 
inference as to what has been done to the enemy, and a | stroyed by accidental fire from one of her own side in the 
part already destroyed may be fired at over again and melée; Majestic, every gun disabled, but no speed lost, 
energy thus wasted. I might here cite an instance. In | except from penetration of funnels ; Massena and Charles 
one battle the Sardegna lost her fore barbette guns, her | Martel, guns in order mostly, and only funnels pene- 
after ones remained intact. She fired these, and immedi- | trated; Mars, unhurt—this ship was torpedoed; Mag- 
ately turned. When the other ship was able to fire her big | nificent, lost starboard engine-room; Valmy, ditto ; 
guns again fire was claimed against the already destroyed | Bouvines, Royal Arthur, Apollo, and Andromache, 
barbette, the turn, obvious enough on consideration, not | engines untouched. 

1aving been noticed. It is hardly necessary to state In a duel on board H.M.S. Mars, two Pothuaus totally 
that no player is allowed to “think out’ what he will do, | disabled each other’s engines—the only case in which 
pieces are treated as continually on the move and have to | ships have inflicted identical losses upon each other. 
be played accordingly. Another duel on board the Mars is remarkable as the 
solitary case in which one ship destroyed completely the 
other’s guns, while she herself lost all her engine power. 
She got rammed from directly astern. 


This firing at the wrong barbette happened twice in 
succession. It may seem an extreme case, but the 
player of the Nile—the other ship—had to use all his 
wits to avoid being rammed by the swifter Sardegna, 


| 


the other hand, there are other authorities whose opinions ' and could only remember the damaged barbette by its Se fm sD 
must bear very great ; = \ f *\ 
weight, who consider the AY ; ! ‘ : H : \ 
’ i 4 i ' H ; ‘ 
Yalu _ yh opine at aSé, M Majestic 3 ° 3 j i j 
cp a OO; ax es 3 pts 
know 1s thi ‘ *  % : - : ' ' 
solid shot made no serious on i Ne ie py pone ~ ~ a Hy H } 
—— a = 6 Torpedoes eDpS?-3._ The figures indicate y f f thy ' i 
moured structures, and \ ener gaps the relative positions is ; i) 
that was but what had eee 5, at the'same periods , i 4 to & 
been foreseen. We have {i2krs ee of the Action. ' ' ' > @ £ 
no precise information as A * The speeds are given in H : = BY é 
to what the Japanese / Wskts » Piet ' } a 

fired from their big guns. C.Tof S Wit ‘ms kes 4 oe 

We do not know whether ee aes ‘ ' ' } 

it was common shell or { Sz bs a a \ ‘ \ i : H 
ymour-piercing shot that 3 = } , ee + ( disabled DD wv \ ‘ 4 } } } 
failed to penetrate the : TS hts Skits Ms oa 3 Meee Een ee > saad edie at 

l4in. compound armour é Sven rere \ i2ke ae 

of the Chen Yuen, and Mets 3! iZkts--r-" Lt 

everything turns on that Fig. 1-GAME PLAYED ON THE ROYAL YACHT 

point; the most sanguine J 

theorist would never ex- 





| 
; ; sds , : irection of Enem 
relation in position to his own bow. There is good | Direc J 


reason to believe that in action such incidents may be | Fig. 2—ACTION ON H.M.S. MAJESTIC 

the rule rather than the exception, even though in a| 

real fight the onus of concentrating attention upon two | ; : 
diverse things would not fall upon a captain so heavily | As an instance of what combined luck and skill may 
as in the game. In the Nile versus Sardegna action, | produce, I may also cite a peculiarly interesting duel 
the latter ship was made the better by six knots; but fought on board H.M.S. Majestic. In this a Powerful 
whereas the former was only likely to lose half her | put all a Rossia’s guns out of action, raked her, destroyed 
12-knot speed, the Sardegna with her thin belt was her port engine-room, and finally rammed, with the loss 
continually liable to lose all her speed from damage | to herself of only three knots speed from penetration of 
to the engines. This ship, however, has always won | funnels and one gun, the bow 9°2in., disabled Luck may 
when this—a rather favourite duel—has been played. | have had some share in the Powerful’s easy victory, but 
The power to ram at choice has always proved the | a great deal more depended upon the judicious selection 
governing factor; the Sardegna always has rushed in| of ranges that was made. None the less, so skilful has 
and rammed. This is precisely the idea that dominated | this particular player shown himself that on the return 
the construction of these swift monster Italian warships, | of the Channel Fleet he is to be given some second-class 
and indeed seems the only idea possible. How it might | battleship, such as the French Bouvines, and pitted 
work with Italian personnel is beside the point, a Krieg- | against a ship of the Majestic type. There is an im- 
spiel deals with materiél only. | pression that, despite all the theoretical and actual dis- 
advantages under which he may be, he will somehow win. 


I should here observe, that an extraordinary luck ; 
If he does, the amount-of-metal-that-can-be-thrown-in- 


seems to have attached itself to the Italian battleships Z . w-Cal : 
to such an extent, indeed, that it is hard to consider the | ten-minutes method of computing fighting values will 
results as conclusive. The best, most equal, and most | have received a rude blow. By the nature of things this 
changing battle yet played was one on board the Royal | Computation must have a large value in a Kriegspiel, and 
Yacht, in which the red ships were Majestic and Sardegna, | its overthrow there foreshadows more than an overthrow 
the blue Carnot and Lepanto, Fig. 1; both the Italian im actual practice. _ The tactical results of a Kriegspiel, 
types being allowed a three-knot superiority in speed. | whose rules owe their genesis to naval officers, played by 
In this fight both sides would seem to have considered | naval officers, must demand some recognition. 
the Italian type easily disposed of, for firing was con- |. To return to the original thesis. From the _— 
centrated upon the more heavily armoured vessels. In | it would appear evident that the a Tapa — 
the earlier and long range stages of the fight the Sardegna | ment will have to undergo attack, and a good dea 
was not fired at at all, the Lepanto only once. That, of attack, in the coming naval fight, and that in this attack 
however, chanced to hit her port engine-room, and as the | casualties will be heavy. The gn? coe a of — 
sum total of what was fired came to four 13°5in. and four | attack the greater the need of aor oe h rT ad t 
12in. shell, the Lepanto was properly enough adjudged | discipline below is not the easiest thing in the world to 
totally disabled in the engines. maintain. From the great advantage conferred by extra 
Later the Sardegna tried to ram the Carnot, which | = it ae ee re obi = 
ship concentrated fire on her, the Lepanto putting some = ie ee ee aaa ss gale ee ee 
in as well. Eve , the starboar ine- (Os | a. oS : : 
de —— a shag ca Ae a emg age. ag pan “lid | liability of the engine-room department — ra 
b 2 A 3d s ; a | hice ee te i at, : is, 
enough other damage to more or less wreck the ship, | "PO" en ee ae a 
and hitting the conning tower, made control lost for a on What anita Steet miei ee 
while. The Sardegna’s ram was thus easily avoided, but | t this t = be al a gp sinh th tenet a the Shee 
by the pure chance of having elected to first fire a torpedo, | tala flcsmsny. Segunda ae f this fact 3 “ie 
she rid herself of the French ship. She was now dis- | _— pi _ Re Ro ge ne oliealad a the daiee 
abled in the starboard engine-room, holed in the bow, | “°° A a ye ph Cadet * forthe eittisiaediaas 
funnels shot away, and the coal protection on the port | pone of oi save by keeping his vessels end-on to the 
side much affected by quick-fire shell. The Carnot, water- | enemy on much as possible, in order to reduce so far as 


snack enhios bt reign scsi ee ae possible the risk of vital injury to his motive power. I 
‘ g ; 


do not remember to have heard or seen the question thus 
te ae opened discussed before, but it certainly looks to be a 














*No one has yet attempted to use above-water tubes—-the risk is too | 
great. No one would be likely to in real action. 


| problem of very great importance. If the Kriegspiel 
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leads to its elucidation, it will not have been played in 
vain. I must, however, admit that in framing the rules 
the idea of such a problem never occurred to me, and the 
entire credit of its coming up for discussion belongs to 
those players who realised what it meant. 

As regards the playing of the game, concerning which 
many questions are asked, that is a simple enough matter. 
It is played for convenience on squares, though these are 
not essential. A move theoretically occupies one minute, 
and the moves are made simultaneously by either side. 
The scale is lin. = 100 yards; a 15 knots speed, therefore, 
means din. in a move, and 18 knots 6in., and so on. 
turning, way is lost as at sea—this loss varies according 
to whether engines are used or not to assist the turn. In 
order the better to impress upon officers the loss of 
speed that turning means, the game loss is slightly higher 
than the actual. Turning circles and the like are generally 
struck on averages, but a 600 yards radius is allowed to 
most ships. 

Firing is reckoned by the move, every three to five for 


big guns; if for quick-firing guns, which may if they | 
| receive the fire—common shell—which put two quick-firing 


choose fire continually so long as their ammunition— 
which is limited—lasts, every move. After each move 
the fire results are scored, according to the points made, 


on special scoring boards, wherein every ship is divided into | 


areas. Allthe questions of chance of hitting—which depends 
on the range—elevation, direction, accuracy, penetration, 
and so forth, are automatically worked out and registered 
quickly by a special machine. This machine, not being 
yet protected, cannot be fully described. 


chances according to how the wheel setting the range is 
put. 
out by specialists. 
dice as in land Kriegspiel, but that is a tedious operation. 

The central idea of the navy Kriegspiel is that a player 
shall have nothing to do but mancuvre his ship and fight 
his guns; all other duties fall on the umpires. 


For | 


It works, how- | 
ever, upon a very simple principle, and estimates the | 
| the Blue side, but as the ships drew a little nearer, the 
These chances have, of course, all been worked | 
The whole thing can be done by | 


is the heavy proportion of high explosive selected by the 
Red side. 


The ships came into action in line ahead at two cables, | 
Blue altering course four points to port when 4000 yards | 


range was reached, the Brandenburg leading. Red con- 


tinued in its original course for a while, the Mars leading, | 


the Prince George moving somewhat undecidedly astern ; 


in consequence of which Blue gained an impression that 


the Red tactics were for the ship to keep under cover of 
the Mars till close quarters were reached, then to come 
out and ram; and possibly bore away to port for that 
reason. 

At about 3800 yards, the Brandenburg opened fire with 
his bow barbette, using high-explosive shell. This, the 
first discharge, hit the Mars in the stern, completely 
wrecking the unarmoured end, and the ship was adjudged 
to have lost three knots speed in consequence. The 
Mars replied but missed, and a moment later narrowly 
escaped being rammed by the Prince George, which was 
trying to come up abreast of him in order to be able to 
fire at the Brandenburg. The Mars marking this, had to 


casemates out of action. 





For some while after this fire was either ineffectual | 


against armour or missed altogether, but the Mars was 
presently hit in the bow by big gun fire, and a little later 
two more quick-firing guns were disabled. The Reds 
now altered course to one parallel or nearly so with that 
of the Blues, but using engines to assist the turn they 
lost station, and had some difficulty in getting a clear 
zone of fire. Up till now all the advantage had lain with 


Mars and Prince George, the one firing shot, the other 


only for a hasty generalisation and comp 


arison wit! 
enemy as to whose losses a player ¢ 


; 1 an 
an only guess 


In 


one 


of d 
= 
™M 
. Oiewen 
> 
Pe 


on ae “(rammed ) 


common shell, concentrated fire upon the Brandenburg | 


and destroyed both battery and the superstructure aft. 


| This last involved the fall of the mainmast, and conse- | 
quent temporary silencing of the amidships and after big | 


It is also | 


essential that every evolution should be a miniature | 


counterpart of the real thing. There is, therefore, prac- 


tically nothing to be learnt, and the copious rules are | 


merely for the umpires’ guidance. 
to strategical questions, for every possible condition of 
naval warfare has had to be met. 
necessary to formulate rules and chances for the pneu- 


Many of them refer | 


Thus it has been | 


guns. 


In this condition the Brandenburg began to fall | 


astern, and the Wérth took the lead—a none too easy | 


manceuyvre. 


At the same time the Mars, which was still | 


suffering severely, made the only signal of the action, | 


“Stand by to ram and torpedo.” Almost immediately 
afterwards the Worth was hit amidships just as the 
Brandenburg had been, only by both ships this time 
firing high-explosive shell. 
of battery, funnels, fans, 
conning tower and every- 
thing else 
and he steamed on not 
under control at a 
speed—an easy target for 
the quick - fires of both 
Red ships, which now 
fired continually. 

The Brandenburg hav- 
ing *“‘cleared away” the 
wreck of the mainmast 
now came along after 
the Worth at 9 knots, 
the most he could man- 
age, but the concentrated 
tire of the two Red ships 
blew away the base of 


the fore barbette, and the | 











Fig. 3—ACTION ON 


matic gun, which might play an important part in opera- 
tions off a coast. So, too, the submarine boat, the 
Brennan torpedo, commerce, and a hundred other things. 

The ordinary torpedo is a matter of dice-throwing ; 
like everything else in the game, its chances are governed 
by range, and the weather presumed to be prevailing. 
Guns and armour are notated as in “ All the World's 
Fighting Ships,” and secure points for anything they hit 
and can penetrate. 

It is needless to add that a game claiming to do all 
that this one does is not the creation of a week or a 
month. In a crude form it was submitted to the Adimir- 
alty ten years ago, and it has been worked on ever since. 
The main difficulty, that of relative values, has already 
been indicated. 

So far, marines have been the only non-executive 
officers who have played the game. Since these ‘‘ tumbled 
to it’ quite easily, it may be presumed that it is to be 
played by anyone with a knowledge of the sea, yet devoid 
of special training in evolutions, and it may therefore 
prove of interest to those who have but a book acquaint- 
ance with things naval. But, of course, its primary idea 
is to afford naval officers a means of working out with as 
much approximation to actuality as possible whatever 
may be the war-theory of the hour. A singularly inte- 
resting action—Figs. 3 and 4—was fought on board 
H.M.S. St. George, on Monday afternoon last, between the 
Mars and Prince George (Red), and the Brandenburg and 
Worth (Blue). Two problems were to be worked out; 
first as to the vexed question of six medium big guns, as 
in the German type, with a very inferior quick-firing 
battery as compared with our Majestic type of four 
powerful guns and a strong well protected and isolated 
quick-firing armament; secondly the question of using 
high explosive shells, which have not hitherto been 
employed in the game. A good deal has recently been 
written to the effect that otticers of the British Navy had 


fore to note what use was made of them in the action | 


under review by the players, two of whom were com- 
manders and two lieutenants R.N. 
and Torlesse, and Lieutenants lrazer and Berklay. 


-Commanders Smith | 


Each side was allowed to choose its proportion of shot | 


and shell before the action. 
proportion: armour piercing shot, 6; 
common shell, 9; high explosive shell, 10. Blue took no 
Palliser, but the other varieties in equal proportions. The 
ignoring of Palliser, which is a mean between armour 
piercing shot and common shell, is instructive; as also 


Palliser shell, 0; 


Red selected in the following | 


H.M.S. ST. GEORGE 


once bear. 


This involved the destruction | 


thereabouts, | 


low 


Fig. 4—ACTION ON H.M.S. ST. GEORGE 


such case a visible sign of confidence can only be trans. 
lated as a consciousness of immunity. 








after guns would not at | 


At this time the Blue | 


were on a course that led 
them directly across the bows of the Reds, the Mars in par- 
ticular being very near the Brandenburg. The after guns 
now bearing that ship tried a raking discharge; but, being 
loaded with common shell, failed against the armoured 
bulkhead, and merely damaged what had already been 


more or less destroyed. He then tried a torpedo, turning | 


soas to get the submerged tube—for game purposes one was 
allowed on each beam—to bear. This move was fatal; 
he lost way, and the Mars, which might otherwise have 
passed ahead, succeeded in ramming. 

The Worth all this time was moving N.E., unable to 
steer; and the Prince George, still capable of 15 knots, 
was bearing straight down upon him. But either the 
British ship was unaware of the Worth’s inability to steer 
or else had no desire to ram at all, for, instead of altering 
course, he came straight on, reserving his fire. His 
course led him about 300 yards astern of the Worth; 
but just as he came into position the Worth, making a 
virtue of necessity, struck, and so escaped the raking 
big gun fire and torpedoes that would else have settled 
matters. 

The vital hurt done in this action was small. With 


the exception of some shot stopped by the coal bunkers | 


of the Mars, no ship was hit in the belt at all, and the 
bow barbette of the Brandenburg was the solitary instance 
of big guns being disabled. The Prince George did not 
lose a single gun or suffer any hurt worth mentioning, 
save a big gun hit in the extreme bow, just as she closed 
on the Worth. The general effect upon the other ships 


good idea of the estimated damage, whilst Fig. 4 shows 
the manceuvring adopted by the various vessels. 


The action is a curious instance of that ‘ moral 





s eo . s | years by this institution of an independent water 
may be gathered from the diagram, Fig. 3, which gives a | 


| powerful springs of pure water in the chalk at the depth of ! 


effect '’ which many capable officers believe will influence | 
the result of the next real naval fight as much or more | 


than penetration of armour. 
been sustained, the Mars had been so knocked about that 


no faith in high explosive shell; it is instructive there- | the signal to ram and torpedo was practically a forlorn 


hope. The Blues were then equally confident of victory ; 
the sudden and devastating eflect of the high explosive 
shell attack immediately destroyed that confidence, 
witnessed a reduction in speed, an indecision in what was 
aimed at, a realisation that unless some crushing blow 
could be struck at once disaster awaited, a dissatisfaction 
with and distrust in the Brandenburg type. 


Although no vital hurt had | 


| been signed at Quito by the representative of 
| cate, 


| statement made that part of the money will be attemp 
| raised in London, and the contract also assigned in E 


A casual | 


glance at the diagrams will explain this feeling, an | 


inspection will show that it was, comparatively speaking, 
groundless. In the haste in which moves are com- 


CONSUMPTION ON AMERICAN LOCO. 
MOTIVES. 

In view of the continual discussions upon the respx 
tive merits and performance of English and American 
locomotives, it may be of interest to many of our readers t 
see the actual figures of the average coal consumption 
American locomotives in different classes of service. The 
figures are taken from a long list in the annual report 
of the Illinois State Board of Railroad Commissioners, and it 
must be remembered that they are averages only: 


COAL 


Tee Pounds of coul per mile. 
Railways. Passenger. Goods, Shunting. 
Lis*7 


157° 18 


SO: 
OS 
66S 


Chicago and Alton Reece hey 
Chicago and Eastern Illinois .. 
Chicago and Erie.. .. .. 
Chicage and North-Western .. 
Chicago, Burlington, & Quincy 
Chicago, Milwaukee. and St. 
Sea ee mAES 
Chicago, Rock Island, & Pacific 
Fulton Narrow Gauge... 
Illinois Central 
Indianapolis, 
i ee 
Lake Erie and Western ar 
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ZOOLOGICAL GARDENS.--The want has been felt 
recently it was decided to put down an artesian bored tub) 


the results of which have been, as was anticipated, the tap] 


ving ol 


Aft, 


yielding 240,000 gallons per day. The engineers are Messts. U. 
Isler and Co., of Southwark, London. 

WARNING TO BritisH Caprratists.—It is stated that a proyee 
is on foot for the construction of a railway from the coast : 
Ecuador to the capital. The intention of the promoters of 4 
scheme is to start this railway from Chimbo, the terminus ot 
short line—the only one in the country—which runs from arte F 
opposite Guayaquil. The contract for the above has, it 18 — 

an American syn! 
It is estimated that the line would be about 250 —_ = 
is sur is * 
Ia view of & 
ted to be 
ngland, it 
would appear, says the Board of Trade Journal, that neither bs 
actual trade nor the state of the country, commercial and ey 
wise, would warrant the investment of so large an mae B 
capital in so poor a district, and that therefore the crane she 
any intending speculators in so unsound a scheme should be are 


and would cost about £3,000,000 if not more, and th 
to be guaranteed by the Government of Ecuador. 


pulsorily made there is no time for second thought, but | to the risk to which they are exposed, 
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TRAIN RESISTANCE, 





NotWITHSTANDING all that has been written on train 
resistance, the amount of that resistance, the way in 
whieh it varies with the speed, its precise cause, and half- 
g-dozen other factors remain quite unsettled. The 
results of experiments are for the most part contradic- 
jory; and no one has made even a fair approach to the 
roduction of a formula which will satisfy the conditions 
and enable us to say with any certainty what the resist- 
ance of a given train at a fixed rate of speed must be. 
No one disputes, we think, that an extension of know- 
ledge on this subject is extremely desirable. If the laws 
of train resistance were once understood it is possible 
that a considerable reduction in coal bills might be 
efiected ; or higher speeds than are now usual might be 
attained. Indeed, there is no lack of statements that the 
high speed reached in the United States is in a large 
measure due to the American train running with less 
resistance than the English train. The more fully the 
subject is discussed the more chance there is that we 
shall arrive at a useful conclusion. 

At one time it was held that the resistance of a train 
yaried in some way as the square of the speed. Thus 


p. K. Clark’s formula R=8 + 9 for the total resistance 
7 


: v2 

6+ 540 for that of the 
train alone, was accepted as correct. It has long been 
known that these equations give a resistance far too great. 
Indeed, we have stated long since that there is good reason 
to believe that, instead of train resistance augmenting as 
the square of the speed, it does not augment at all, or 
actually falls off. So far, no one has attempted to con- 
trovert this proposition. 

On a perfectly even and straight track, with well-oiled 
axles, the resistance of a train should be constant at all 
speeds if we leave out the atmospheric resistance; and 
the power required to haul such a train would vary simply 
as the speed. This admits of proof as a legitimate deduc- 
tion from the laws of friction, and was experimentally 
proved many years ago by Nicholas Wood and others. 
If, then, the resistance of a train is found to increase 
with the speed, the augmentation must be due to 
(1) the lateral oscillation of the coaches, (2) the friction 
of the flanges forced against the rails, (3) to the effect of 


of engine and train, and R} 


curves on a comparatively rigid wheel base, (4) the 
friction of tires caused by the outer wheel on a curve 
having to cover more ground in a given time than the 
inner wheel, both being fast on a single rail, and (5) the 
effect of the atmosphere. Now there is no reason why 
any one of the first four causes should be more efficient 


in retarding a train at a high than at a low speed. No 
attempt has ever been made to prove that the effect of a 
curve, for example, is greater in any definite ratio, or 
indeed greater at all, at a speed of sixty miles an hour than 
it is at a speed of fifty miles an hour. It may be greater, 
or it may be less; no one quite knows what the truth 
is. There remains atmospheric resistance. So far 
anything can be said to be known on the subject, that 
depends mainly on the displacement or bulk of the train, 
and is quite unaffected by fitting tapering bows or sterns 
to trains. 

There is a well-known story of certain philosophers 
who said that if a fish was put in a vessel of water in a 
scale pan it would be found that the fish would not 
disturb the equipoise, because in water it had no weight. 
A dozen explanations were given to account for this. At 
last, however, according to tradition, Charles II., being 
weary of the strife, tested the proposition by direct experi- 
ment, and found that it was not true. The philosophers 
had tried to explain a so-called fact which had no exist- 
ence. There seems to be a gonnection between this fish 
story and train resistance. Kis taken for granted that 
the resistance must increase rapidly with the speed; but 
no one has taken the trouble to find out whether it does 
or does not. We shall be told here that the use of the 
tractometer is conclusive on the point. We shall show 
presently that it is apparently certain that while the 
tractometer tells the truth, it does not tell the whole 
truth. But before going further it is essential that our 
readers should clearly understand that the horse-power 
required to pull a train must augment with the velocity, 
unless it can be shown that the resistance falls off faster 
than the speed rises. 

It will perhaps be remembered that we have said that 
the resistance of trains diminishes instead of increases 
with the speed, and we based that statement on the 
following facts. The tractive effort exerted at the place 
where the tires of the driving wheels rest on the rails must 
be precisely equal to the total resistance of the whole train, 
engine, tender, and all. And that effort expressed in pounds 
multiplied into the distance run per minute, and divided 
by 33,000, will give the net horse-power, which will be 
less than the indicated by some 8 to 10 per cent. expended 
Mm overcoming the friction of the engine itself, regarded 
as a machine and not asa vehicle. Now this tractive 
effort varies directly as the average effective cylinder 
pressure. But, as an invariable rule, the cylinder 
pressures diminish rapidly as the speed augments, the 
diagrams becoming smaller. An excellent example of 
our meaning is supplied by the four accompanying indicator 
cards. These have been taken from a locomotive on the 
Norfolk and Western Railway, U.S.A. This engine was 
originally a compound; it was for experimental purposes 
converted into a simple engine, fitted with piston valves, 
and we may say incidentally that it is slightly more 
economical in fuel since it was converted than it was 
before. As for the diagrams, the following figures supply 
all the required data:—Card No.4: Boiler pressure, 
172 lb.; throttle, eight-tenths; cut-off, Tin.; speed, 35 
miles per hour. Card No.6: Boiler pressure, 178 lb.; 
throttle, full; cut-off, 8in.; speed, 56 miles per hour. 
Card No. 8. Boiler pressure, 1751b.; throttle full; cut- 
off, 8in.; speed, 68 miles per hour. Card No. 9: Boiler 


as 





pressure, 135 lb.; throttle, quarter ; cut-off, 5in.; speed, 
73 miles per hour. 

Here we see the tractive effort falling off steadily as 
the speed increases. How is it possible to resist the con- 
clusion that the faster the train ran the less was the 
tractive effort required at the rails ? 

It would be easy enough to find hundreds of cards 
telling the same story. Mr. Clement Stretton has, how- 
ever, favoured us with a diagram of the performance of a 
locomotive working the celebrated Atlantic City Express, 
which supplies corroborative evidence in a new shape. 
This diagram gives the horse-power ‘“curve”’ for speeds 
of 50, 60, and 70 miles per hour. This “curve” is a 
straight line. The horse-power at 50 miles an hour 
was 900, at 60 miles an hour 1000, and at 70 miles 
an hour 1100. The curve goes a little below 50 and 
above 70, but it is still straight. It is the mean of 
several indicator diagrams, and does not vary from 
the truth by more than 2 or 3 per cent. above or below 
the minimum and maximum power calculated from the 
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diagrams. Now let us see what this means. In round 
numbers, at 5 miles an hour a tractive effort of 6725 lb. 
represents 900-horse power; at 60 miles an hour a 
tractive effort of 6440 lb. represents 1000-horse power; 
and at 70 miles an hour 5875 lb. represents 1100-horse 
power. From these figures must no doubt be deducted 
something for the engine friction; but we may neglect 
this. We see, then, that so far from the resistance in- 
creasing rapidly with the speed, it was less at 70 miles 
an hour than at 60 miles an hour by 565 lb., and less by 
850 Ib. than it was at 50 miles per hour. Howis it possible, 
in the face of such figures, to maintain that resistance 
augments with the velocity ? 

In answer to this question, we may say that there are 
two arguments in use which deserve very careful con- 
sideration. 
helped by an incline when running at the higher speed; 
that, in a word, it was running down hill. The other 


ance augments with the speed. In reply to the first 
argument, it is enough, we think, to state the deduction 
which must follow. It is certain that the mean cylinder 
pressure invariably falls off as the speed increases. 
result is inseparable from the action of the valve gear. 
But it can only fall off because the tractive effort falls off. 
But the tractive effort can only fall off because the train 


attained on the level, or on a rising gradient. The 
train must run down hill if it runs fast. This seems 
absurd enough, but it does not represent the whole weak- 
ness of the argument. Because not only have those who 
argue in this way to prove that the train must run down 
hill, but they must show that the hill bears a fixed 
relation to the cylinder pressure. Nothing approaching 
this has ever been attempted. Multitudes of diagrams 


so that the inclines balance, prove beyond a doubt that 
the tractive effort as represented by the average cylinder 
pressure invariably falls off as the speed increases. If 
any of our readers can produce diagrams showing the 


letting us have them for publication. 

The argument based on the tractometer remains for 
consideration. We have here to deal with a very interest- 
ing and important aspect of train resistance, which we 
say, without hesitation, has been quite overlooked, 
What is the relation borne by the indicator to the tracto- 
meter? Itis one so vague and indefinite that nothing 


the indicator seems to us to be worth consideration. It 
must be borne in mind that the indicator gives us the 


From that certain figures are deduced as to the resistance 
in pounds per ton of the whole moving mass. But there 
is not a scrap of evidence to show that, although the 
resistance of the coaches or wagons alone has in- 
creased, that of the whole train, including the engine 
and tender, has also increased. The tractometer can- 
not possibly show what the total effort at the point 
of contact of the driving tires with the rails is. The 
indicator can, within, at all events, a few per cent. 
It may be argued, of course, that what holds true of the 
coach must be true of the engine. But that is simply to 
beg the whole question. Thus, for instance, the engine 
has to do the whole work of consolidating the road, and 
we have ere now explained that the engine is always 
running up hill while doing this. What the effect of high 
speed is on the work of consolidation remains an open 
question. It is certain, however, that no wheels in the 








train but the drivers carry loads of 18 tons or 20 tons per | 
pair. Bearing in mind that the bulk or displacement of ' 


The first of these is, that the engine was | 
answer is, that tractometer experiments, made both | 
in this country and on the Continent, prove that the resist- | 


This | 


is running down hill; therefore high speeds are never | 


taken on level stretches of road, or over long distances | 


contrary to be the case they will do good service by | 


that can be advanced by the tractometer to contradict | 


equivalent of the resistance of engine, tender, and train. | 
The tractometer gives us the resistance of the train only. | 


a train settles the amount of atmospheric resistance, it 
seems to us clear that what may be true of the train— 
meaning by the words only the coaches—is not neces- 
sarily true of the train as a whole. In any case, the 
resistance of the engine and tender must be equal to not 
less than one-fourth to one-half that of the train which 
they haul; and it is quite conceivable that such a reduc- 
tion might take place in the resistance of the locomotive 
due to its action on the road, by an augmentation of 
speed, as would more than counterbalance an augmenta- 
tion in the resistance of the coaches due to the atmo- 
sphere. 

However we regard the question at issue, it seems to be 
clear that there is a total absence of evidence derived 
from indicator diagrams that the tractive effort augments 
with the speed. The horse-power increases, no doubt, 
and the fact is answerable for a good deal of error. We 
particularly desire that our readers will confine their 
attention to the one definite fact that appears to come 
out through a great deal of fog. It is that all available 
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evidence is to the same effect, namely, that the tractive 
effort of locomotives in regular every-day work always, 
and under all circumstances, becomes less and less as the 
speed increases. We beg it to be understood that we do 
not assert, and have no intention of asserting, that the 
tractive effort does fall off, but only that all the available 
| evidence is to the effect that it does. Of course, as we 
have said, it is possible that some of our readers can pro- 
duce a set of diagrams showing that as the speed augments 
so did the average cylinder pressure. But diagrams of 
| the kind must possess an exceptional value because of 
their rarity. At all events, we have never heard of the 
| existence of anything of the kind. 








THE LIVERPOOL ENGINEERING SOCIETY. 


On Wednesday, February 2nd, Dr. H. S. Hele-Shaw, M. Inst. C.E., 
delivered an address on ‘ Experiments on the Flow of Water,” 
illustrated by lantern demonstrations. The author commenced by 
| pointing out that the naval architect, water engineer, and civil 

engineer, engaged in harbour or river work, probably regard the 

question of the flow of water from different standpoints, and there- 
fore it seemed desirable in giving a short account of certain experi- 
ments which he had lately been undertaking, that he should 
commence by a general statement of the present state of scientific 
| knowledge on the question, together with a brief outline of the 
various experimental steps which had been previously made in this 
| direction. He pointed out that of all branches of science probably 
none had been more unsatisfactory when treated from a purely 
theoretical point of view. The progress of knowledge had been 
comparatively slow because of the difficulty of conducting experi- 
| ments, but that when experiments had been successively accom- 
plished, theoretical reasoning upon them had produced most 
valuable results. Probably there was no science in which so many 
paradoxes existed, or in which so many preconceived ideas, which 
had been held possibly for generations, were found to be quite 
contrary to the actual facts of the case. It was in endeavouring to 
| make certain facts experimentally clear to the students that the 
author discovered a method of investigation which, together with 
some results, he brought before the International Congress of 
Naval Architects, held in July of last year, and which has since 
| been printed in their ‘‘ Proceedings,” and also reprinted in 
Engineering of July 16th, and THE ENGINEER of August 13th, 1897, 

The general questions which the experiments seemed to throw 
some light upon may be classified under the two heads :—(1) The 
nature of the lines of flow round bodies of various forms through 
| pipes with different obstructions usual in practice. (2) The nature 

of the resistance commonly called ‘‘ surface” or ‘‘skin ” friction. 
| The nature of the method employed was simple enough, being no 
more or less than to inject a stream of air in a flowing body of 
water, which, though presenting no noteworthy effect. when viewed 
with the eye, yet when projected by a lantern showed the stream 
lines perfectly clear and distinct on the screen, which might be 
seen by an audience or photographed for permanent reference. 

The author then proceeded to exhibit a number of such slides 
in connection with the first division of the subject, showing how, 
| in numerous cases, the forms taken by the flowing water are very 
| different from these which are assumed to be the case in books 
even of recent date, showing first the flow of water round bodies 
which may be considered analogous to a ship, having both fair 
| and unfair forms, dealing with the flow of water through pipes, of 

which numerous experiments are shown, one or two of which being 
| entirely new, in which the behaviour of valves of various forms is 
| particularly noticeable. 

Coming next to the question of surface resistance, the author 
had noticed a remarkable appearance on the surface of all the 
bodies round which water flowed when viewed in connection with 
injected air, and he has given at considerable length, in the paper 
above alluded to, his reasons for considering that this peculiar 
appearance of a clear film of water indicated a state of shearing 
or sliding of the water at the surface of the body, and that at a 
little distance from the skin there appeared a breaking up of the 
water, giving the eddying or whirling motion generally known as 
“sinuous” flow. This phenomenon appears to have a remarkable 
bearing on the experiments and theory of Professor Osborne 
Reynolds on the two states of motion in water, which he had 
advanced to account for the great differences of resistance to water 
flowing through pipes at low and high speeds, but which may also 
have a most important bearing in connection with the resistance 
to a ship. The author hopes that members of the Society and 





others who may have acquaintance with hydraulic questions and 
ship resistance problems, especially in relation to form and the 
effect of different surfaces, will join in the dis:ussion, 
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The Practical Handbook for the Working Miner and Pro- 
spector, and the Mining Investor. By Joun A. MILLER. 
Small 8vo. 234 pages. London: 
1897. 

Tue author of this volume, a practical working miner of 





forty-four years’ experience, considers that ‘nearly all | 


miners’ guides and handbooks, though their name be 
legion, almost exclusively confine themselves to purely 
technical and scientific instruction, quite overlooking the 
practical side of the subject ;"’ and the same—or possibly 
rather more—may be said of mining managers, ‘‘ who, 
in quite a number of instances, are gentlemen of con- 
siderable scientific attainments without being acquainted 
with even the rudiments of mining practice. The present 
volume, therefore, concerns itself with the actual work 
that is required of the miner and prospector, and, in 
addressing the mining investor, attempts to discuss and 
define the risks and dangers that beset mining invest- 
ments, and to suggest means for the removal of and 
escape from these risks and dangers.” With this two- 
fold object the author first describes in a very general 
way the ordinary operations of driving and sinking, the 
use of tools and explosives, prospecting and working both 
in alluvial ground and upon mineral veins, and in more 
detail the preparation and setting of timber in shafts and 
levels. There are also short chapters on mining geology 
and mine surveying, and the usual elementary informa- 
tion on power and work, units of work and other mechanical 
subjects, these being reproduced from Professor Merivale’s 
‘Notes and Formule for Mining Students,” and, simi- 
larly, much of the geological information is quoted from 
a well-known book by Mr. D. C. Davies. 

So far, there does not seem to be much new matter of 
importance, the most interesting parts being the incidental 
notices of the alluvial deposits in New Zealand, a subject 
with which the author seems to be well acquainted, and 
which might with advantage have been treated in greater 
detail. There are also some useful notes on the outfit of 
prospecting parties, although we fancy that a chrono- 
meter, as recommended on page 101, would be found to be 
a somewhat superfluous item in such an outfit. It may 
be, of course, that in addition to mere prospecting a 
certain amount of geographical and surveying work is 
contemplated, but if so some instruments in addition to 
the 3in. compass recommended would be necessary. 
Another requirement, ‘‘a good microscope,” might also 
be considered to be somewhat of a luxury, but as itis only 
required to magnify three or four diameters, an ordinary 
pocket lens is probably meant. 

The second part, called the ‘‘ Mining Investors’ Hand- 
book,” gives the author’s views of the relations existing 
between shareholders, directors, and managers in mining 
enterprises, with suggestions for their improvement. 
According to these, financial failures in mining adven- 
tures are principally due to three maleficent influences, 
namely, syndicators, directors, and managers. The first 
and worst of these, who appear to be what are generally 
known as promoters, are apparently beyond improve- 
ment, and ‘‘no ordinary business honesty—which is not 
necessarily a very high class of honesty—can exist in 
mining transactions until the syndicator and his methods 
are abolished by being improved off the face of the earth.”’ 
With the directors the case is somewhat, but not much 
better, for ‘‘a board of directors of a mining company 
may sometimes be ornamental, but useful never. It is 
often an element of weakness, not seldom one of failure ; 
if it is harmless it fulfils the highest function it can 
attain.”” Their occupation will be gone with the issue of 
the prospectus, after which ‘they can be of but little 
real assistance to the mine manager. A practical man as 
consulting engineer would be preferable in every respect, 
and fortunately there is no dearth of their services.” 
The latter part of this sentence leaves something to be 
desired in the way of clearness, but we take it to mean 
that there is no dearth of practical talent available for 
consulting service. 

The manager “is, however, a more complex personality, 
as although he appears to the average mining investor, 
conscientiously or unconscientiously, to be a personified 
Dousterswivel, and to the author’s knowledge, in quite a 
number of instances, is unacquainted with even the 
rudiments of mining practice, and by the best intentions 
has murdered many a really good mine—he is, taking him 
all in all, not a bad fellow, many things having been laid 
to his charge for which he is not responsible in any way.” 
The incurable evil of his position is, however, to be found 
in his relation to the directors, as in nearly all mining 
companies the manager is forbidden to divulge the 
slightest information of the doings or changes in the mine 
to any one, and all such information must percolate 
through the directors at a time and in a manner which 
they may decide. This the author thinks should be 
altered ; and not only should any shareholder be allowed 
to become as perfectly well acquainted with all the details 
of the work as any director, or as the manager himself is 
supposed to be, but that the plans should be lithographed 
and sold at cost price to any one applying for them, 
whether shareholders or not. The most perfect remedy 
for all mining evils would, however, be to place all mines 

at all stages of their development under the control and 
direction of the Geological Survey Department, which 
is to have power to alter and amend if it deem it 
desirable, and to exercise a control which should never 
relax. How this plan would answer in practice we are 
not told further than that “it would effect a salutary 
change, the need of which is so apparent as to require no 
particular elucidation ;” but we should have thought that 
that department might be more usefully occupied in 
doing its own proper work, such as the construction of 
geological maps and the collection of technical and statis- 
tical data from mines at work, than in managing mines, 
which to most of us would seem to be beyond its func- 
tions, and not improbably beyond its capacity. Taken as 
a whole, we are unable to agree with the opinion in the 





E. and F. N. Spon, | 


preface, that the work will be useful to every miner of 
English education in every part of the world, or the final 
recommendations on the last page, to give all our days 
and nights to its study; in fact, our impressions derived 
from the study required for this notice are best conveyed 
in the words of the philosopher of the last century, that 
| we could have done vastly well without it. 


Elektro-mechanische Konstruktionen. Von GisBert Kapp. 
Berlin: Julius Springer. 1898. 

Tue works upon electrical engineering which have 
already appeared by Mr. Gisbert Kapp are so well known 
that a new volume will be received with pleasure, and 
the anticipations of the reader that it will be a useful 
book are by no means disappointed. The work is 
entirely different from the ordinary class of text-book 
with which we are so familiar, where the reader is 
expected to read first a history of the rise and progress of 
electrical knowledge. with possibly sketches of the lives 
and pedigrees of eminent electricians, and, secondly, to 
peruse descriptions of a number of familiar pieces of 
apparatus, and recognise the impressions of time-worn 
blocks which serve as illustrations. All such matter is 
omitted, and the author presents a very useful collection 
of actual working drawings of examples of the present 
construction of electrical machinery and calculations 
appertaining thereto. The pages of the book are almost 
as large as those of THE ENGINEER, and about two 
hundred are occupied by the letterpress, while the other 
half of the work consists of a portfolio of working draw- 
ings, each of which is beautifully drawn to scale, and the 
actual scale shown both in metres and English feet upon 
the drawing. 

There are in all twenty-five of these plates, dealing with 
machines of various sizes and outputs, and each plan is 
about three times as large as one of the ordinary pages of 
the work. As is natural, the bulk of the machines 
described are built by German makers, but one is by the 
Fives Lille Company, Paris, and another by Messrs. 
Crompton and Co. The machines illustrated vary in size 
from one of 3°75 kilowatts direct-current type, by Messrs. 
Siemens and Halske, of Berlin, to a direct-current 
machine of 624 kilowatts by the Elektricitiits Gesell- 
schaft, of Berlin, while a number of polyphase machines 
are also shown. One is inclined to wonder whether 
the types illustrated really embody the latest results of 
the practice and experience of the builders, or whether 
these types have already been superseded by other 
types in the rapid march of improvement. 

No doubt the practice so prevalent in the United States 
among young engineers who desire to rise in their pro- 
fession—we mean the practice of working in as many 
different shops as possible—is an extremely good one; 
while it rubs the angles off the character, it facilitates the 
acquisition of a knowledge of the methods employed in 
the best professional circles. In England the practice of 
moving from shop to shop has not become so common, 
but the possession of a volume of the kind now in 
question should enable the electrician to form a very good 
idea of the chief points in design of machines built in 
Germany. Too often in the technical papers the illustra- 
tions afford perspective views of combined plant and 
single machines, which, however creditable to the art of 
the wood engraver or photographer, help the electrician 
very little in arriving at a knowledge of the precise 
methods adopted in achieving the end in view. Leisure 
is often wanting to enable a man to travel to acquire by 
visiting foreign stations an intimate knowledge of the 
machinery employed, and to such persons we can recom- 
mend the study of the plates to be found in this volume. 
The author felt the want of good examples of machine 
construction in his lectures at the Royal Technical High 
School in Berlin, and at first published merely the earlier 
plans; he soon found, however, that it was desirable to 
add descriptions and to treat the subject critically. 
While meant, therefore, in the first instance, for students, 
the author has carefully borne in mind throughout the 
work the requirements of the practical man. 

In the earlier part of the work he deals with formule, 
and gives the general laws of design for dynamo 
machinery; losses in the iron, methods of armature 
winding, and laws of induction ; these formule are then 
applied in the consideration of the various types of 
machines illustrated in the plans. 

Many a young engineer has felt the want of access to 
the plans available in the drawing-office of a good firm 
of electrical engineers, and possibly has only realised 
this want when he has attempted to design in some 
place where such access was impossible. He must then 
have recourse to memory, to private note-books, or to 
such volumes as this, which are far too rarely met with 
in the vast mass of literature which appears every year. 
The appearance of such a work leads one to wonder why 
detail plans to some reasonable scale of actual completed 
works are not more frequently published, either by the 
technical journals or in book form. But such plans are 
often so jealously guarded by the authors that publica- 
tion is impossible, and we are obliged to content ourselves 
with general perspectives, which, however artistically 
successful, are not of great educational value. A strange 
reticence has been recently developed among the authori- 
ties of central stations, due to the fact that details 
published in the pages of technical journals have some- 
times been of use to parties desirous of “ injuncting” 
companies for causing vibration, and also due to the fear 
that the ever-watchful eyes of the rating authorities may 
be opened to the increasing value of the plant installed. 


in Mines, Quarries, Tunnels, dc. By 
AtBERT W. Daw and ZacHartas W. Daw. Part I. 
London: E. and F. N. Spon, Limited, 125, Strand. 


Tus is essentially a practical work, and ought to be of 
considerable service to miners and others, such as 
engineers, who require a handy work of reference on the 


The Biasting of Rock 








subject of blasting. The present volume deals with the 
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principles of rock blasting, and their general applicatio 
The second instalment will deal with the appliances fon 
drilling shot holes and methods of blasting in naa 
tunnels, and subaqueous operations. Part I. is divided 
into twenty-two chapters, dealing with the following sub. 
jects: — Chapter I. Preliminary remarks. I], On th 
resistance in rock blasting. III. Force developed by . 
blast. IV. Weight of charge required to eject rock a} : 
nes : OCK after 
rupture. V. Relations of the diameters of bore-holeg 
and spherical chambers to lines of resistance. YJ, On 
the maximum distance apart that similar shot holes 
when in line parallel to a free face, will dislodge the 
whole of the rock between them when fired simulta. 
neously, the line of resistance for each hole being the 
same as if it were to be fired independently, and the line of 
resistance for two or more shot holes supporting each othe; 
VII. Quantity of rock which will be loosened under the usual 
conditions of blasting operations when there are no joints oy 
fissures. VIII. The length of charges in bore-holes for 
rupture by shearing. IX. The best position for a chamber 
or charge when there are two or more free faces at right 
angles to each other. X. Bore-hole charges. XI. The 
influence of fissures, joints, and bedding planes in deter. 
mining the charge. XII. Blasting in cuttings, stopes 
or quarries. XIII. The placing of shot holes when there 
is only a single exposed surface for attack, and number of 
shot holes required for a heading or shaft. XIV. Howto 
find the coefficient of rock Ca and charging coefticient Cy 
by trial shots. XV. The tamping or stemming of shot 
holes. XVI. On the different methods of arranging bore. 
holes in driving and sinking. XVII. Safety fuse. XVIII, 
Electric shot firing. XIX. On explosives and their 
selection for rock blasting. XX. Instructions for use of 
explosives. XXI. Recapitulation and notation of the 
most important formule. XXII. Examples of all the 
more important calculations that are likely to occur in 
the daily practice of rock blasting, and of the use cf 
tables for facilitating the calculations. Tables and indey, 
From this long list of headings it will be seen that the 
authors have treated the subject on which they write in 
a very exhaustive manner. ‘There is very little padding 
in this book, and the various formule used by the expert 
in blasting are simply and clearly explained, and the 
principles upon which they are founded are expounded in 
a way that is practical and easily understood. The 
authors point out that many of the formule given for 
rock blasting are too theoretical, and fail to give the most 
essential information for the determination of the size 
and position of the chambers, and weight of the charge; 
and that when it is desired to put these rules and formule 
to the test of actual practice, it is found that many of 
them will not work. It is, of course, well known that 
the theoretical effect of an explosive is never attained in 
practice for several reasons; among which may be 
mentioned incomplete combustion, the escape of gas 
through the blast hole and fissures caused by the explo- 
sion, the energy expended in cracking and heating the 
substance that is not displaced, and so on. It was to 
supply information of a less theoretical kind, and more 
suited to the needs of the practical man, that the authors 
undertook the compilation of the present work. In the 
chapter on explosives, a list of some of the more 
commonly used dynamites and blasting powders is given, 
the difference between a high and low explosive is ex: 
plained, and some of the common nitro-explosives are 
described, also one or two that are very little used. We 
have no hesitation in saying that in our opinion this 
work by the Messrs. Daw ought to be found useful to 
mining engineers and others, whose work requires them 
to possess some knowledge of blasting. There are some 
ninety illustrations—those on page 209 are very old 
friends, they are to be found on the directions issued 
with every box of dynamite. 


SHORT NOTICES, 

Laxton’s Builders’ Price Book Sor 1898, contarning above 72,000 
prices. Originally compiled by William Laxton.  Eighty-tirst 
edition. London: Kelly’s Directories, Limited ; Simpkin, 
Marshall, Hamilton, Kent, and Co., Limited. Price 4s,—It is 
quite unnecessary to do more than call attention to the fact that 
this year’s edition of Laxton’s has appeared. It is the eighty-first 
edition. 

Scientific American Supplement, Catalogue of Valuable Papers. 
New York: Minns and Co,, 361, Broadway.—This is an alphabeti- 
cally arranged catalogue of the more important articles which have 
appeared in the Scientific American Supplement. It is issued free 
on application to the publishers. It is well-arranged, three 
varieties of type being used, and the subdivisions are full enough 
for general use. It should form a useful book of reference, as the 
back numbers of the Supplement are readily obtainable. 

A New Map of Metropolitan Railways, Tramirays, and Mis 
Deposited at the Private Bill-office, 
November, 1897, for Session, 1898. Showing, in colour, the 
schemes for which the sanction of Parliament will be asked. In 
sheet, 6s.; mounted to fold in case, 10s.; mounted on rollers and 
varnished, 12s. London: Edward Stanford, Charing Cross.—This 
is an excellent map on a scale of 2in. to the mile, showing the 
whole county of London in considerable detail. The railways, 
tramways, &c., to show which the map is primarily intended, are 
clearly printed in different coloured inks and distinguishing dots. 
The map measures approximately 3ft. by 2ft. 


cellaneous Improvements. 
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Calendar, History, and General Summary of Regulations of the 
Department of Science and Art. 1898, " London: Eyre and 
Spottiswoode. 1897. Price 1s, 7d. 

Annales des Travaue Publics de Belgique, Deuxiéme Série. 
ii. December, 1897. Ministére de |’Agriculture et des Travaux 
Publics. J. Goemaere, 21, Rue de la Limite, Bruxelles. 
Transactions of the Acade my of Science of St. Louis. Vol. Vill. 
No. 1. ‘‘A method of measuring the pressures at any point on & 
structure due to wind blowing against that structure.” 

An Elementary Treatise jr the 


Tome 


Maynes and Electric Currents : 


Use of Electrical Artisans and Seientitic Teachers. By 
Fleming, M.A., D.Sc., F.R.S. London: E. and F, N. fpen, 
Limited. 1898. 

Traité Pratique de la Machine Locomotive. Par Maurice 


Demoulin. Ouvrage précédé d'une introduction. Par Edouard 
Sauvage. 973 figures, et planches dans le texte—6 planches hors 
texte. Tomes i., ii., iii, and iv. Paris: Libraire Polytechnique, 
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54-INCH CENTRE LATHE 


MESSRS.“ THOMAS SHANKS“AND COMPANY, JOHNSTONE, N.B., ENGINEERS 














Fig. 15 
THE CONSTRUCTION OF MODERN WIRE- end. Where any forging for a hoop—or to be divided into The adjoined sketch which accompanies the specifica- 
WOUND ORDNANCE. hoops—for a gun of 3in. calibre, or upwards, exceeds 48in. | tion makes the meaning readily understood. 
No. IV in length it shall be tested at each end in the manner| In certain cases special tests to ascertain the best 


Ir will have been readily understood, from what we 
have written so far, that even in the preliminary stages 
the preparation of large forgings for gun work is attended 
with considerable risk. It is with very great satisfaction 
that we are able to assert, on the authority of the Director 
of Ordnance Factories, that not a single one of the 
important forgings of the 12in. guns has failed or been 
rendered useless through some error of construction at 
Woolwich. When it is remembered that the design of 
this gun probably involves more difficulties in its con- 
struction than any piece designed of late years, this fact 
will be estimated at its true value. 

As further examples of the size and class of machinery 
used in the early stages of manufacture we engrave two 
machine tools employed at Messrs. Firth and Son’s 
works. The first, Fig. 16, represents a large circular 
saw, made by Messrs. Craven Brothers. The saw is 
shown at work on the pivot forging for a 6in. pedestal 
mounting ; the disc is 10ft. diameter. The other ilustra- 
tion, Fig. 15, shows a magnificent 54in. centre lathe, at 
work on a jacket forging for one of the 12in. guns. 
This lathe was constructed by Messrs. Thomas Shanks 7 
and Co., of Johnstone. > a L. 

To return now to the point at which we left the subject i i 
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last week. After the second annealing has been done, Hi Hi 
the tests upon which the acceptance or rejection of the 
forgings depend are taken. We have given above 
the details of the strength which the steel must have. | 
The manner of cutting the test pieces from the forgings 
is of great importance, and we shall again quote from the | 
Government specification to make the matter quite clear. | 
“The forgings are to be made of the requisite length | 
beyond the finished size, to furnish a dise at each end | 
which shall provide sufficient material to give, from the | | 
annulus between the exterior of the forging and the bore, | 
four test pieces, viz., two for the tensile test and two for | 
the bending test, and shall also be long enough to afford | 
a second disc or discs at each end—should the contractor 
think fit—as a provision in case of re-tests or re-treat- 
ment being required. The t>st pieces are to be situated 
80 that each test piece shall 
a tangent touching the 
bore at the middle of its 
length, and the test pieces 
in their relation to each other 
all be as far as possible 
equally placed round the 
cirele. When the test pieces 
cannot be obtained tangen- 
tially from the edge of the 
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bore, they shall be cut from 
© material as near that 
Position as possible. In the 





Fig. 16—CIRCULAR SAW, MESSRS. CRAVEN BROS. 


case of guns below 8in. and ; above provided for; but when it is less than. 48in. in | temperature for hardening and annealing are also made. 


down to lyin. inclusive, half the number of test pieces | length it may be tested at one end only, and preferably at | For this 


only are required, viz., one tensile and one bender at each | the end which was nearer to the upper part of the ingot.” | forging are supported in a frame hung in a large copper 


purpose the pieces of steel cut from the ingot or 
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The temperature of this bath 
is gradually raised, a Siemens electro pyrometer indi- 


containing molten lead. 


eating the heat. From the lead bath the test pieces are 
plunged immediately into a vessel of rape oil for harden- 
ing, or, the bath having been allowed to cool to a 
certain extent, they are removed and buried in ashes 
or sand if for annealing. In either case it is usual to 
take a number of test/pieces at temperatures varying by 
about 50 deg. These tests are of considerable value as 
showing the nature of the steel. 

It is scarcely within the scope of these papers to go 
into the form of testing machines employed, or the 
method of preparing the test pieces. The only requisite 








Fig. 17 






press or hanmer before proceeding. The boring machines | driving headstock is made with a cast steel hollow spindk 


used for gun work possess certain peculiarities which we | running in large gun-metal capped bearings. 
In the first place, in the best | bearing is a thrust collar journal to take the end pressure, 


shall briefly indicate. 


machines the work, if it is of considerable length, revolves 
The circularity of the work 
is thus ensured and the bend or droop of the long boring 
bar, and of the barrel itself, is to a large extent counter- 
In any case it is better that the bore should be 
circular and a little irregular in diameter than that it 
should be bent or untrue, as it tends to become when the 


whilst the tool is held fast. 
acted. 


tool revolves. 
The second point is, that for 
tool is pulled, not pushed, through. 


the final cut 





the 
The tool—we shall 





The back 


and has a tightening washer to take up the end play. 
The spindle is bored, and fitted with coned bushes and 
steel screws to grip the breech end of the gun, and js 
driven by a worm wheel and hard gun-metal worm, 
The worm shaft runs in gun-metal thrust bearings, and js 
driven by a pair of fast and loose pulleys 2ft. diameter hy 
5tin. wide. There is a bracket at the back end of thi 
headstock carrying an adjustable pedestal fitted with 
brass steps to support the end of the boring bar—which 
is left plain—when the cutters first enter the hole to b 
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is that both should be accurate and rapid, as a very large 
number of pieces has to be broken ina busy day. The test 
pieces having received the approval of the inspector, work 
is atonce commenced on the forgings. The first operations 
are rough boring and rough turning. The forging, it will 
be remembered, has already had a great deal of the 
rough material removed, both within and without. It 
receives now as a rule a rough cut along the outside, 
and has two or three smoother places turned on it to 
rest in the supports of the boring machine. It is then 
bored out to within two or three tenths of an inch of 
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finished size; is then returned to the lathe and machined 
down to about jin. of finished size and then to the 
final boring machine, where it is brought to within a 
very minute fraction of the ultimate size. The reason of 
this alternate boring and turning is to remove the external 
strained parts of the metal as evenly as possible, so that 
the gun may not bend, for it must be remembered that 
a very slight contraction or expansion in a tube, the pro- 
portion of length to diameter of which is between 40 and 
50 to 1, meansa great variation at the extremities. It not 
infrequently happens that with all possible precautions 
long tubés—barrels—bend to such an extent during these 
operations that they have to be straightened under the 





have more to say about it presently—is, of course, fixed 
at the extremity of a long steel bar. If this tool was 


| pushed forward, that is to say, if the bar was gradually | 


moving into the gun, and getting further and further 
away from its supports, the bar would be a pillar in com- 
pression, and would spring and make an irregular cut. 
If, however, the bar commences in the gun, and is 
gradually drawn out, pulling the tool at its extremity 
| through the gun, then the bar is kept in a continual 
state of tension, and the cut, other things being right, is 
smooth and polished, 








-Bed 20°0 long ---------- sale 


| Some typical boring machines are illustrated by the 
| engravings on this page, whilst on pages 155 and 157, 
illustrations showing the boring tools in the shops at 
| Essen and Elswick respectively are seen. Fig. 17 
| presents a general view of an 8in. fine-boring machine, 
| six of which are now at Woolwich, made by Messrs. 
Te Bros. It is further illustrated by the drawing, 

ig. 18. 

The bottom bed is a strong casting with planed 
surfaces and planed T-bolt slots running the full length 
of the bed. Between the two planed surfaces the bed is 
made trough form to convey the lubricant from the tools, 
and is well’ribbed on the inside from side to side. The 














Fig. 18—8-INCH BORING MACHINE—MESSRS. CRAVEN BROTHERS 


bored. The brass steps are of different sizes to suit 
ditferent diameters of boring bars. This headstock is 
firmly bolted to the bottom bed by strong steel bolts. 
The muzzle end of the gun is supported and revolves in 
a strong adjustable steady stay fitted with three wrought 
iron case-hardened setting-up pieces adjustable by 
screws; this stay also carries an adjustable pedestal 
fitted with brass steps to support the bar. The bottom side 
of the stay is planed and have projections to fit the T-bolt 


| slots in the bottom bed, and when adjusted can be secured 


by strong steel bolts. The top bed is a strong casting 
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Fig. 19—30-INCH BORING AND TURNING LATHE--MESSRS. CRAVEN BROTHERS 


made in a trough shape to catch the lubricant, and has 
broad well-finished surfaces. The bottom sides of the 
feet are planed with projections to fit the T-bolt slots 1" 
the bottom bed. The bed is fitted with a slide carriage 
and double-gripping pedestal, fitted with wrought iron 
steps, strong caps, and bolts. The wrought iron steps 
are made of different sizes to suit different diameters of 
boring bars. The carriage is traversed along the bed by 
means of a steel screw, 5in. diameter, lin. pitch, and.a 
large gun-metal nut. The screw is driven for-self-acting 
boring, with three speeds of traverse, by means of a self- 
acting motion on the end of the bed actuated fyom if 
worm shaft in the driving headstock, or the screw can 0€ 
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rotated at a quick speed to traverse the slide caniage 
quickly in either direction along the bed by means of 
initre gearing and pulleys, 1ft. 8in. diameter by 4in. wide, 


driven direct from the line shaft, and provided with a | 


strap shifting gear. Both motions are put in or out of 
gear by means of a clutch motion and shaft ex- 
tending the full length of the top bed, and actuated 
by a lever placed, in a convenient position. The 





strap-shifting gear is also actuated by a similar shaft | 


and lever. The top bed can also be adjusted quickly 
along the bottom bed by means of the screw by bolting 
the sliding carriage firmly to the top bed by bolts and 
plates, and when adjusted can be firmly bolted to the 
bottom bed by eight strong bolts. This bed has also a 
hand adjustment by means of a ratchet lever. This 
machine will take a maximum length of 26ft. 


Fig. 19 is a drawing of a powerful lathe for turning | 


and boring gun jackets, capable of turning 10ft. between 
the centres, or boring with a boring bar. The head- 


stocks are 3Oin. high from face of bed to centres; the 
fast headstock has a forged steel spindle running in gun- | 
metal bearings; it carries a face-plate driven by single | 
and treble-purchase gearing with a range of eight speeds. 
The following head has a 6in. steel spindle, adjustable by | 


a hand wheel. The bed is 20ft. long, and has T-bolt 


slots on the upper surface to fix the following head for | 


turning a forging between the centres, and is also fitted 
with a self-acting sliding carriage and duplex tool rests. 
Two strong supports carry the gun jackets; they will 
admit up to 4ft. diameter. 
removable to facilitate changing the work, which is held 
by steel screws. The boring bar is of forged steel 6in. 
diameter and 12ft. 6in. long, with a steel boring head, 
traversed on the bar by a long serew sunk into a long 
groove in the bar, and worked by a self-acting feed 
motion. 
_An example of a typical boring tool is illustrated by 
Fig. 20. The tool is shown as prepared for boring a 





Fig. 202—BORING TOOL 


barrel, and is to work in thrust. A very similar tool is 


uséd for the finishing cut, when the bar, as already ex- | 


plained, is pulled through the barrel. Very commonly 
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| common use. 


The upper part is made | 





| is made at the near end if required. 


| ring is dispensed with. 
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Fig. 21-LONG SHAFT BORING AND TURNING LATHE 


in general engineering work. In this case, as with 
all large work, the tool revolves. The tool consists 
of a combination of four double-ended tools, each 
succeeding one of which is a small fraction of an inch 
larger than that preceding it. The last tool of the four 
is slightly different in shape, and leaves a smoother cut. 
A short distance behind the tool head is placed a 
** porcupine,” or peg block P. This consists of a barrel 
of steel, in which are driven a number of brass pegs. 
The diameter over the pegs is the same as the diameter 
bored by the longest of the tools. The peg block is 
keyed upon the boring bar. 

To the far end of the barrel it is customary to attach a 
ring of gutta-percha, the bore of which is concentric with 
but smaller than the bore of the barrel. A similar ring 
The barrel thus 
forms a sort of long trough, in which a good supply of 
oil can lie. 

For the finishing cut two peg blocks are used on the 
bar, one preceding and the other, of a slightly larger dia- 
meter, following the cutting tool. A third is frequently 
fixed in the gun to support the boring bar, to which it is 
not in this case, attached. 

The method of supporting a long barrel in such a | 
manner that it shall revolve truly and steadily is a point | 
of considerable importance. There are two methods in 
The barrel in the first has fitted to it one 
or two rings which are arranged concentrically with the 
bore by means of a number of set bolts screwed radially 
into the interior of these rings. Externally they are 
turned dead true, and rest on two or four rollers arranged 
in a suitable adjustable chock. The friction in conse- 
quence is very small. By a modification of this plan, 
when the part to be bored is of sufficient diameter, the 
The weight of the hoop or barrel | 
is, as a rule, sufficient to keep it steady, and the rollers 
in consequence bear only on the lower half. | 

The second method, which has many advocates, is one | 
very largely used at Elswick. Smooth places are turned | 
on the outside of the gun barrel or hoop, which is then 
propped up in position in the boring machine. Under the 
smooth places special brackets are placed, which, whilst | 
embracing the lower half of the hoop, leave a concentric | 
space of a few inches around it. The sides of this space | 
are stopped by thin pieces of wood and soft clay, and | 
white metal is then poured into the space enclosed. The | 
result is an excellent white metal bearing. Very fre- | 
quently a band of steel passes over the barrel, having a | 


| lump of white metal cast in its centre, which is made to 
| press down on the barrel, and so prevent any tendency 
| to jump. 


Whichever method is adopted, the work is, of 
course, held at one end by the head of the boring 
machine. In some of the machines seen in Fig. 22, page 


asingle double-ended: tool is used for the final cut, or | 157, this method of supporting the gun can be seen in 


even one tool alone. For boring big diameters, three 
orfour tools are put round the circumfereuce, just as 





| the near end of the 12in. barrel on the extreme left of 


the engraving, and in the opposite corner the breech end | 





of a 6in. gun in process of having the chamber ground is 
similarly carried. In Fig. 21, which represents an ex- 
ceedingly long boring machine, 34 metres, the shaft which 
is being bored is supported in a manner which is a modi- 
fication of the first method, viz., by adjustable rollers, on 
which smooth places on the shaft rest. 

The above description applies to the boring of all 
barrels of 8in. diameter of bore and upwards ; for smaller 
sizes vertical boring machines are used, at any rate for the 
finishing cut, at Elswick. The machines are arranged in 
a pit, and the largest of them will take barrels about 
40ft. long. The whole trouble of the sagging of barrel 
and boring bar is thus got over. The boring bar 
revolves, and is guided above and below, if necessary, 
either by brass peg blocks, or more commonly by blocks 
in which strips of hard wood placed longitudinally replace 
the pegs. The lubricant is pumped up to the top of the 
barrel, and, running down inside, falls into a perforated 
tray, which catches the turnings. The method is in 
every way admirable, but does not lend itself to larger 
sizes, as the weight of the boring bar, the inconvenience 
of setting the work,.and the great height necessary, 
counterbalance the advantages. 

Figs. 22 and 23, engraved from photographs of two of 
the Elswick shops, will be regarded with interest, as in 
them many of the principal processes of gun manufacture 
can be distinguished. The large forging being bored, 
seen to the left of Fig. 23, is one of the muzzle jackets 
fora 12in. gun. On the right two 6in. quick-firing English 
guns can be seen undergoing the operation of broaching 
or rimering. On the left a 6in. gun, naval pattern, with 
trunnions, can be seen. A very great number of these 
have been and are being converted into quick-tirers by 
having their present breeches removed, and the new 
pattern with iis proper mechanism fixed. 


A NEW NORWEGIAN WARSHIP. 








Wuat Norway wants with ironclads, unless to worry 
Sweden with in the event of that country being involved in 
war, is a mystery to a good many people, but the fact remains 
that she is getting a navy together. Four old monitors, 
Thor, Mjolner, Thrudvang, and Scorpionen, are being recon- 
structed, the Viking and Frithjof are very passable modern 
cruisers of the minute order, and the Valkyrien is a good 
“catcher.” Now comes along the Harald Haarfagre, newly 
turned out by Elswick, where a sister ship, the Tordenskiold, 
also lies completing. The Haarfagre is a battleship—not, 
indeed, equal to our Majestic, since she is of less than 4000 
tons displacement—but she is a mighty vessel for her size, on 
paper, if not in fact. Like all new Elswick ships, she is 
crammed with guns. 

At the time of writing she lies in Portsmouth Harbour, 
a place where, if historical surmise be not incorrect, her pre- 
decessor gave our King Alfred a good deal of trouble just a 
thousand years ago. She is on an experimental cruise. 

The illustration on p. 160, drawn from a number of photo- 
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graphs, will give a general idea of her appearance. With her 
enormous funnel and stumpy masts she is in appearance 
more like the Dutch Eversten class than any other, though 
in protection and general arrangement of armament she is 
more like a small and modified edition of our Royal Sovereign. 
All the guns are carried on the upper deck, which is some 
9ft. above the water-line. Forward and aft also there isa 
10in. wire gun in a gun-house, a new development. These 
gun-houses are oval shields of Sin. Harveyised nickel armour, 
and roomy enough to accommodate fifty rounds of ammuni- 
tion as well as protecting the gun crew. The base of each 
gun-house is armoured down to the protective deck. This 


base appears to pass up through the upper deck, and the | 


house, which is, of course, on a turntable, fits over it, 
leaving a small gap where a shell would be likely enough to 
wreak havoc. Amidships the six 4*7in. guns are crowded, 
with 12-pounders occupying the space between. We gathered 
from the officers that the builders did not originally propose 
to mount more than four 4°7in. guns. Norway, however, 
wanted no waste spaces, so a couple were added. There 
appear to be only two hoists to serve these guns, and these 
are immediately in rear of the foremost guns. These guns 
will, however, be probably served from the after magazine, 


as otherwise considerable difficulty would be found in work- | 


ing them in action. 


Between decks there seems plenty of space—more than one | 


would imagine. 
hot and cold. The officers’ cabins are a good size, and they, 
too, have the luxury of a bathroom on the upper deck. 

The wardroom 1s about the size and shape of those in our 
Apollo class, occupying a half section of the after part of the 
ship. 

There is a submerged torpedo tube forward, similar to 
those in the Fuji, but this is jealously guarded. It is pro- 
bably a bow tube, there being far too little beam for tubes in 
the sides, unless the new Elswick patent tube is much shorter 
than our Admiralty pattern. This tube gave excellent results 
in the Yashima and Fuji. It is somewhat galling to reflect 
that the possession of such weapons by foreigners is due to 
the inventive capacity of an English firm. If our people did 
not build ships for foreigners, someone else would; but the 
submerged tube is another matter. However, business is 
business, presumably. 

The Haarfagre has an Sin. Harveyed nickel water-line belt, 
from barbette to barbette, equal in resisting value to that of 
our Majestic, and bulkheads of equal thickness. In general 
design she bears a striking resemblance to the Libertad and 
Independencia, two excellent little ships that Laird Brothers, 








The captain has two cabins and a bathroom, | 





SCHNEIDER-CANET QUICK-FIRING AMMU- 
NITION. 
Tue chief characteristics and new 
Schneider-Canet ammunition are as follows : 
(1) The complete separation of projectiles from cartridges 
up to the moment of firing. 


features of the 


| understood by old English artillerymen by the statement h 

| the balls are packed in recessed discs exactly like those - he 

| ‘* Reeves case,” except that the discs are of cast iron in Pear 

| of wood, the object being strength, density, and the ede 
tion of mitraille. In fact, the object is entirely differe vl 

| that of the Reeves case, which is only mentioned 
bodying discs of identical form. This shell 
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Fiz. 1—-WALL STRUCK BY THREE ROUNDS 


(2) The employment of one special shell for several purposes. 
The system is applicable to all calibres alike, but offers the 
greatest advantages for field service. 


The temporary attach- 











B inch Harvey Nickel 











of Birkenhead, turned out for Argentina some two or three 
years since. In each case a miniature edition of our Royal 
Sovereign, or Barfleur, seems to have been a predominant 
idea. Indeed, save that her big guns are not doubled, and 
that there is no main-deck battery, the Haarfagre is armed 
as the Barfleur, and better or as well protected. In other 
words, almost the only “‘ paper ’’ advantage of our Barfleur, 
of nearly thrice the Haarfagre’s displacement, is two extra 
10in. guns and four additional 4-7in. quick-firers. There is, 
of course, some advantage to the English ship in speed, but 
save for single actions it is doubtful whether speed is very 
necessary to a battlehip. There may also be heavy advan- 
tages in coal supply, but accurate figures under this head are 
hard to obtain, and though we have passed the days of ‘ coal- 
eaters,” the ‘steaming radius at 10 knots” is a very delusive 
figure. Ammunition supply, again, is another thing about 
which very little truth leaks out. ‘‘ About 150 rounds”’ per 
big gun is what they profess to carry in the Haarfagre, but 
‘about 150” is a vague figure. On a rule-of-thumb 
calculation we should have put it at much less; for the sub- 
merged tubes and torpedo rooms must occupy most of the 
274ft. by 48ft. not taken up by the engines, unless they differ 
very radically from ours, which is unlikely. 

The guns of the Haarfagre are excellent. Elswick guns 
are beyond reproach. The long 4°7in. must have a very flat 
trajectory, and having the latest single breech action, they 
must also be very rapid in fire. The 10in. guns, which can be 
worked either manually or by electricity, have a multitude 
of the latest devices worked into them. The whole operation 
of opening or closing the breech is done by turning a wheel, 
though the breech is in practice automatically opened by the 
fire of the gun; its crew have, therefore, but to load and 
train. Toa certain extent this gun is a kind of quick-firer. 


The Haarfagre made over 17 knots on trial; her sea speed | 


was given in as about 14 knots with natural draught. She | 


has very narrow beam for a battleship, but her officers are 
unanimous in asserting that she is an excellent sea-boat and 
a perfect gun platform. They have done no firing yet with 
their guns, so this must be taken as an estimate rather than 
a practical experience. 

Finally, to give details a local colour. The ship is painted 
black, with yellow funnels and gun shields. The fighting 
tops and upper works are white. No marines are carried ; 
sailors do sentry duty. 
hardly distinguishable from ours. 
ever, have different’ badges, more like our stripes for 
petty officers and so on, only inverted. These are worn upon 
the cuff. The greater number of the crew are fair, with blue 
eyes, big of build, and amiable in smile. English is pretty 
generally known by them. 

We have omitted to mention the rifles. 
unlike our Lee-Metford in their action, save that the maga- 
zingpgholding five—is at the sideinstead of underneath. The 
bore 1s very small indeed, and the bayonets arg on a similar 
scale, about the length of an ordinary large table knife. 


Commissioned officers wear a uniform | 
The warrant officers, how- | 


{ 
These are not | 





ment of the projectile, Fig. 5, to the cartridge, Fig. 4, is carried 
out by means of a sort of bayonet joint fitting, shown to a cer- 
tain extent in the Fig. 5, by which studs in the interior of the 
metal cartridge mouth enter grooves of the bayonet joint form 


Fig. 3 Fig. 4 


shown in Fig. 5, on. the projectile base, which is readily 


done by a push and twist when desired. 
The special projectile is shown in Figs. 2and6. It will be best 





Fig. § 


maximum amount of mitraille with great structural strength. 
The central space is filled with a compact composition 
generating a great quantity of smoke, and of high incendiary 
power. This gives the advantages of a burst which is strik- 
ingly visible, and of the power to set fire to combustible 
material. 

In short, it is claimed for the system thus briefly described 
that it combines the following advantages belonging respec- 
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tively to ammunition with charge and _ projectiles fixed 


together and kept separate from each other. Under the head 
of the former are chiefly the rapid loading in a single opera- 
tion without the use of a rammer, regular and accurate 
placing of the projectile in its true position in the bore, 
Under the head of advantages of separation are the better 
packing and handling of charge and projectile separately, the 
prevention of accidents to the rim of the brass casein transport, 
the power of testing, examining, and re-charging the cartridges 
at any time, and the reduction 
of the length of the metal at 
the neck of the case. In addi- 
tion to the above the following 
advantages are obtained :—The 
employment in the field, of a 
single projectile which involves 
only a single scale of elevation 
and fuse; the regulation of fire 
and visibility of burst at all 
ranges; a great effect on troops 
in consequence of the great 
delivery of mitraille; an effec- 
tive attack on existing defen- 
ive works and on the defenders 
behind them; the ignition of 
buildings and wooden struc- 
tures; and the doing away 
with cast iron. shells, case 
shot, and incendiary  pro- 
jectiles as distinct classes by 
the substitution of one pro- 
jectile. ; 
Fig. 1 shows a wall of ma- 
sonry after being struck by 
three field ‘shrapnel of the 
70 mm: (2*76in.) gun weighing 
5 kilos. and delivering 60 per 
cent. of ‘mitraille. This wall 
was built of ashlar stone and of 
cement composed of 150 kilos. 
of Portland: cement and 230 
kilos. of hydraulic lime per 
cubic metre of mortar. The 
length was six metres. It was 
further strengthened at the 
ends by two counter-forts (see 
Fig. 1). The three shrapnel 
threw down the entire wall, as 
shown in the photograph. | 

With regard to this descrip- 
tion of the Schneider-Canet 
ammunition, the arrangement 
of cast iron discs which solidify 
and strengthen the projectile 
so as to admit of the reduction 
of walls must be admitted tobe 
excellent, and also the smoxe- 
, giving explosive compound, which must facilitate accurate 
practice. Now that shrapnel shell has displaced other pro- 
| jectiles in field service, something like this seems required. 


Fig. 6 















| Pep, 18, 1898 THE ENGINEER 


GUN BORING AND TURNING SHOPS 
MESSRS, SIR WILLIAM ARMSTRONG, WHITWORTH AND CO.. ELSWICK 
(Fur description see page 153) 


Baave oi | ae a he wanes 


s° 
a 





ig. 22-GENERAE GUN MACHINE SHOP 





158 


THE ENGINEER 


Fes. 18, 1899 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 


THE PROPORTIONS OF GIRDERS. 


Sir,—Referring to your correspondent’s letter published in THE 
ENGINEER of January 2lst, as my first communication on this sub- 
ject was not confined to gantry girders, | did not deviate from my 


| 
| exhibitions which are annually held in the large towns of the 


point by requesting ‘‘ Ad Rem” to disregard lateral vibration | 


when considering the examples suggested. 


: ‘ : ys : j 
If | read his letter aright, his contention is that, given equal 
proportionate vertical deflection, under similar conditions of load- | 


ing, the proportion of width to length, whether 20 to 1 or 60 to 1, 
is immaterial. 

That is to say, if a girder 20ft. span by 2ft. deep by 12in. wide 
cripples with a load of 24 tons in the centre, a girder, 60ft. span 
by 6ft. deep, having the same section of compression member, 
will cripple with the same central load ; from which it would follow 
that a girder 200ft. by 20ft. of the same section would cripple equally 


with a load of 24 tons in the centre, disregarding, if such were | 


possible, the weight of the girder itself in each instance. 

It would therefore appear that lateral flexure in the compres- 
sion members of girders can only result from lateral force, in the 
form of impact, vibration, &c.; and that the direct compression 


resulting from the bending moment cannot produce such lateral | 


flexure. 

Will ‘Ad Rem” confirm this contention? His reference to 
outside the range of the discussion, as such girders, although they 
may not have special bracings, are stiffened laterally by the con- 
nections of the web stiffeners and gussets to the cross girders or 
floor. I venture to think that in every-day design of such girders 
as we have under discussion, calculations for lateral deflection are 
not made in one case out of twenty, and that consequently my 
suggestion that the factor of safety is often drawn upon is pro- 
bably correct. J.C, Rome, 

Bristol, February 9th. 


Str,—Will you allow me to offer the following sketches as a 
further explanation of my views—evidently misunderstood—as to 
why the term ‘moment of inertia” is used in girder calculations ! 























As pointed out by your correspondents, it is simply a name given 


to the integral 


9 


" 
geyds. 
yl 


| 


| source of the knock. 


bridge girders, proportioned at about 50 or 60 to 1, seems to be | factory, for a very small alteration in the adjustment of the dise 








For the mathematician this is clear enough, but if the term | 


‘* moment of inertia” is altogether a misnomer, why are writers so 

persistent in its use? Your correspondent, Mr. Bidder, has clearly 

missed the point of my letter, and let his imagination run riot. I 

said nothing whatever about ‘“‘neutral axis,” or the man being 

suspended from the ceiling. F, W. JENNINGS, 
Leytonstone, February 14th. 


Sir,—Let me thank various correspondents for their response to 
my letters. I have learned that in fact, just as I thought, inertia 
has nothing to do with the matter. It is a school-book phrase, 
and outside the range of practical engineering. 

Perhaps your readers will extend their courtesy to an old man, 
and tell me if any girders are really in practice calculated out 
by all the formule of which they have given examples. Is it, for 
example, in the present day the practice in large works, such as 
Arrol’s or Handyside’s, or the Thames Ironworks, to work out 
girders under 100ft. span with the calculus ! 

In a word, I want to know the precise bearing of the theoretical 
work so ably expounded by your correspondents on the every-day 
life of a big girder yard, RETIRED ENGINEER. 

February 16th. 


BRITISH TRADE IN CANADA. 


Sir,—Having come out to Canada from England in May, 1897, 
with the object of introducing British-made mining machinery for 
the development of the gold mining industry in Western Ontario, 


my efforts have so far resulted in not obtaining one order. The | 
i | you make the very useful suggestion that your readers should 


reasons given are various :— 





| race curves had been injudiciously struck, and the looseness of the | 





Dominion of Canada, together with full particulars, priced cata- 
logues, and terms. These exhibitions are held in Montreal, 
Toronto, Winnipeg, Vancouver, London, Chatham, Kingston, 
Hamilton, &c. Lam prepared-to take charge of, set up, and make 
all necessary arrangements in connection with the exhibition of 
all machinery, provided it comes from bovd fde British manu- 
facturers, and shall be happy to reply to all writing for further 
information. F. T. B 
(P.0., Box 588, Winnipeg, Canada.), 
January 29th. 


A FAULTY BALL BEARING. 

Sir,—A short time ago some trouble was caused by a persistent 
knock in the bottom bracket of a medium priced bicycle, which 
did not disappear on tightening up the disc adjustment in the usual 
way. When the bearing was taken to pieces, it was found that one 
of the cones supposed to be fast on the spindle had worked loose, 
and although it would not revolve, yet it had sufficient play to 
oscillate slightly, the movement being in a direction roughly 
parallel to the position of maximum thrust on the pedal, ¢.e., at 
right angles to the length of the cranks. This was the immediate 
The hole through the centre of the cone had 
gradually acquired a convex surface, and with every revolution, 
owing to circumstances detailed below, it hit against the shoulder 
which was provided on the spindle. The defect was made good, 
ind the whole put together again, Still it was not quite satis- 


caused the bearings either to jam or to be undesirably slack, On 
examining the races, the position of greatest wear seemed rather 
nearer the base of the cones than was expected, and when a sketch 
was prepared, it was noticed that the balls were held to some 


| extent sideways instead of vertically. 


Apart from the absence of friction, the most valuable property 
of a ball bearing is that, while practically tight in one direction, it 
allows considerable play in the other, and this accounts for the 
accuracy with which it can be adjusted. The line joining the 
centres of two opposite balls is evidently at right angles to the axis 
of the spindle, and if the bearing is properly constructed, the same 
line should also pass through the two points on either side of the 
ball where it touches the curved surfaces of the disc and the cone, 





Ww PASO A 


If this be the case, when pressure is applied to the crank, the 
strain is transmitted in a straight line through the cone, across the 
middle of the ball, through the disc, to the frame of the cycle. 
The lateral stress is then insignificant. 
position that the discs can be screwed up till the best result is 
obtained. But if the balls are so held that the points of contact 
with the races form an appreciable angle with the plane in which the 
balls travel, the direction of the pedal thrust is bent twice before 
it reaches the bracket, and a large proportion of the strain is diverted 
laterally. Each ball, in fact, is used as a wedge to force the races 
apart, and accordingly the bearing cannot be nicely adjusted. 
When the disc is tightened it tries to squeeze the balls. The least 
movement in the opposite direction makes them all rattle. The 
accompanying sketch illustrates my meaning. 
section of disc adjustment ball bearings, A with correctly struck 
curves for the cones, B incorrect ; dd and ¢ ¢ are lines of contact. 
They should be coincident with ¢ ¢, the line of ball centres. 
This was evidently the true explanation of the annoyance. The 


| guilty cone was rather a result than the cause of the whole busi- 


(1) Total ignorance that Great Britain makes mining machinery, | 
or can compete with American machinery, as the manufacturers | 


have not had sufficient experience. 

(2) The insufficient information contained in catalogues supplied 
by the various manufacturers. These ought to contain the actual 
horse-power, size, capacity duty, consumption, weight, measure- 
ment, price in dollars and cents of a given size. 

(3) The time which must elapse from receipt of order to receipt 
of goods, 

(4) The fact of most buyers not having sufficient capital to 
buy more than the cheapest machinery, and therefore the average 
Canadian would sooner pay 20 dollars for a machine which will 
last five years than 25 dollars for a machine which will last ten 
years. 

” (5) The fact that in the event of an accident such a long delay 
occurs before a new piece can be obtained from Great Britain. 

(6) The existence of a high protective tariff, which compels the 
purchase of a second-rate article at a first-rate price. 

(7) The proximity of American manufacturers to the Canadian 
market, as, for instance, the American maker has only some 
500 miles—railway rates—as against the British maker of 3000 
miles, 

8) The unwillingness of the British merchant to meet the 
Canadian purchaser in the matter of terms. For example, the 
American will equip a mine which is of proved value, and 
has so much ore in sight, by arrangements to take all or 
part of the gold produced per month until the whole is paid for. 

(9) The extraordinary idea of British producers that they have 
only to send a representative to walk down a street of a town, 
where he will be immediately run after by people anxious to buy 
his goods. The sooner this opinion is reversed the better it will be 
for the British trader. 

(10) The unsuitability of the British-made 
requirements of the Canadian market and various climates. For 
example, all boilers ought to be made to burn wood from 4ft. 





article for the | members think fit. 


| 


ness. CYCLIST, 


Stamford-hill, January 31st. 


TRADES UNIONS. 


Srr,—In your last impression is an article on picketing, in which 


express their opinion as to the changes in the law which are 
desirable. 

The Act of Parliament bearing on picketing is 34 and 35 Vic., 
dated June 29th, 1871, cap. 32. I think copies of this should be 
available in all works. It ought to be more generally known 


than it is. 


The play is in such a 
play | 


An exaggerated | 


— 


— 


(11) The trustees of each union shall publish every h 
general statement of income and expenditure, in * 
approved by the Board of Trade, 

(12) The trustees shall retain as current account eith 
benefit or dispute purposes, not more than 20 per cent 
funds of the society, on which the authorised officers mi 
as required, ; 

(13) If any further sum is required, then, on a ballot } 
taken, a further sum representing 20 per cent. shall he We, 
current account, and when that has been expended anot} 
shall be taken, and a further sum realised, and so on 
whole is spent. 

(14) A registered trade union shall be responsible 
the acts of its members. 

(15) Such a union shall not be held responsible 
a strike. 

(16) If, a strike or lock-out having been declared, any m; 
facturer or employer can “agent that he has been damaged be oe 
subsequent act of the trade union, the dispute funds of the | nny 
shall be liable to pay the amount of properly assessed deat 
If, for example, a master can prove that, because of the asllae eg 
pickets, he was prevented from obtaining labour, and so ‘ean « 
able to carry out his work, then the union shall be liable kar: we 
good the loss he has sustained, make 

(17) As soon as a strike or lock-out commences, the 
shall place in a conspicuous place outside his works, 
gates, a notice stating that there isa strike in progress, 
forth the particulars of the dispute. 

(18) And he shall cause such to be advertised in at leas 
journal published in the interests of trade unions, ‘ 

(19) If an employer can show that he has carried out the law; 
this respect, any picket or other persons who, within fifty yards ot 
the premises, attempts to dissuade a man from seeking work unde 
the plea of giving him information, shall be liable to prosecution, 

(20) Those who break the law shall be prosecuted by the Boand 
of Trade Inspector in the same way that breaches of the Facts tis 
Act are prosecuted. i 

(21) The members of each union shall be divided into districts 
and the allocation of funds shall be the same in all shops in each 
district. But it need not necessarily be the same in all districts 

(22) When a labour dispute is in progress notice shal! be piv at 
to the Board of Trade Inspector every Monday morning of the ‘ie 
paid out for the purposes of the strike, and the sum available ra 
| its continuance, and the information shall be posted in such a way 
that all those concerned may see it. Neo,” 

Westminster, February 15th, =" 
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THE DUM DUM BULLET, 


Sir, —Your correspondent, ‘N.S, B-C.,” in your issue of lth 
| inst,, states that my letter on this subject was misleading, [t 
; should not have been so to anyone, certainly not to anyone under. 

standing the subject. : 

Now as to his facts. His letter makes it appear that my bullets 
| are all solid based, but this is not so; my bullets are either open 
| based or solid based, but in all, expansion on impact is provided 

for. My patent of 1889 claims ‘‘ the making of a compound bullet 
| in which the front part of the case is weaker than over the body 
of the projectile, for the purpose of producing expansion on im- 
pact.” I foresaw what would be required in these small-bore 
bullets, and legislated for it. This want for expansion on impact 
to give the necessary stopping power to these small-bore bullets 
was at last proved im the Chitral Campaign, and led to the adop 
| tion of expansion on impact, but the *303 bullet fired well, and 
| was in other respects perfectly satisfactory. ‘‘ N.S. B-C.” claims 
the placing of a cannelure round the bullet near the base. This is 
as old as the hills, and is, and should be, used with all compound 
bullets to make them set up into the rifling and prevent windage. 
| He apparently claims also reducing the size of the bullet or coning 
at the base. This is neither new nor is advantage gained by it: 
it may possibly do harm by assisting the gas to force itself hetween 
the bullet and barrel, at times even deforming the base of the 
| bullet, and in no way preventing windage. ‘N.S. B-C.” appears 
to be a little mixed as to cause and effect. The destruction of 
the barrel is due almost entirely to erosion, which takes place 
when there is windage, and is intensified when an explosive develop- 
ing great heat is used. The Metford rifling used first with the 
“303 rifle, though an excellent rifling for a soft bullet, was unsuit- 
able for a hard-surfaced one, as with this latter it gave windage 
| and consequently rapid destruction of the barrel by erosion. The 
Enfield rifling has therefore now been substituted for it. 

If there is no windage there will be comparatively little or no 
destruction of the barrel from firing, even with a very hot burning 
powder. M. T. 

February 12th. 


A PUMPING PROBLEM. 
Perhaps some of your readers will settle the following 
A large pumping engine delivers a great volume of 
An air vessel maintains a constant velocity 


SIR, 
| question for me: 
water on a lift of 75ft. 
in the rising main. 

Now I maintain that the work done by the engine is represented 
not only by lifting so many pounds of water 75ft. high per minute, 
but by taking that water from a state of rest in the well and 
imparting to it a velocity—in this case of about 120ft. per minute 
in the main. 

I believe that with centrifugal pumps the work done in imparting 
vis rica to the water is invariably included in an estimate of the duty. 
I am told by my adversary in this discussion that no one ever 
pays any attention to the es viva of the water when pistons or 
| plungers are used, Who is right ’ AQUARIUs, 
Sunbury, February Ist. 





I have endeavoured to frame the headings of an Act of Parlia- | 


I am not a lawyer, 


ment which would, I believe, be found useful. 
It is with 


and I beg that my phraseology may not be criticised. 


the substance, not the words, of my suggestions that I hope your | 


readers will concern themselves. Without taking up more of your 
space, I beg to submit the following :— 

(1) Every trade union shall be registered. 

(2) Any trade union not registered shall be considered, ipso 
facto, an illegal combination. 

(3) The funds of a registered trade union shall be lodged in the 
hands of three trustees, to be elected by the votes of the members 
of the union. 

(4) Such trustees shall not be paid officials of the union, nor 
shall they have any remuneration for their services. 

(5) The trustees shall open two accounts with some recognised 
bank. One of these accounts shall be called 
Account,” the other shall be called ‘‘ Labour Dispute Fund 
Account.” 


(6) The trustees shall pay all moneys received for the purposes | 


of the union into one or the other of these accounts, and shall 
from time to time withdraw such moneys and invest them in 
approved securities. 

(7) The trustees shall have no power to use the Benefit Fund for 
any purpose whatsoever connected with a labour dispute. 
shall be reserved for superannuation, sick pay, and funeral charges. 


The Dispute Fund may be used by the union for any purpose the | 


(8) In every workshop employing union hands a notice shall be | 


posted in a conspicuous place stating the allocation of the money 


to 6ft. long; or again, the climate is so dry that the houses | subscribed by the union hands, as, for example, ‘‘of all money 


are not only made with wood but roofed with it, the gutters 
and rain-water pipes being made only of tin. These last 
for years, and in many cases do not receive even a coat of paint, 
and this where the snow lies for four months regularly. 

ta The first question to be now answered is: Do the British manu- 
facturers desire to capture the Canadian market ’ 


| 
| 


| 


| subscribed by union hands in this shop, 25 per cent. will be paid in | 


to the Benefit Fund, and 75 per cent. into the Dispute Fund.” 


(9) One month’s notice must be given in the shops before an | 


alteration can be made in the allocation of the funds. 
(10) In each district there shall be appointed by the Board of 


If so, one of | Trade an inspector, who shall at all times have access to the books | 


the remedies I wonld suggest is that articles should be sent to the | of the union on giving one week’s notice. 


‘‘ Benefit Fund | 


It | 


TUBES IN SHEAR, 

Str,—In your current issue there is a letter from P. Warren, 
Isleworth, asking for experience with tubes in shear. If your 
correspondent tried to shear any tube at a suitable shearing 
machine, he would at once find out that it would crush before any 
cutting could take place. What is true in that case is true in 4 
bridge. Therefore he must design them for their crushing strength, 
not longitudinally but transversely. Any of the ordinary formula 
applicable to the diameter and thickness of tubes he intends to 
use will no doubt give him a workable result. ULF. R. 

Stockton-on-Tees, February 14th. 


JAPANESE PATENT LAWS. 

Sir,—Referring to my article on the above subject which 
has been sent you, I wish to point out that, according to the 
most recent information which I have been able to obtain, my 
note to paragraph 2, 7 certificate of nationality, would be more 
correct if worded as follows:—‘‘ This may be obtained directly 
from a Japanese Consul or Vice-Consul, or from a Notary Public. 
In the latter case it is advisable, although not absolutely necessary, 
that the notarial certificate should be legalised by a Japanese 
Convenient forms for appointment of 
will be found in the 

W. Sinver Hatt. 


' Consul or Vice-Consul. 
agent, and for certificate of nationality, 
appendix.” 

okyo, Japan, January 17th. 








INSTITUTION OF NavaL ARCHITECTS.—The annual meeting* ' 
the Institution will take place on Wednesday, March 30th, an¢ 
the two following days, in the Hall of the Society of Arts, John- 
street, Adelphi, W.C. The Right Hon. the Earl of Hopetoun, 
| G.C.M.G., president, will occupy the chair, The annual — 
will be given on Wednesday, March 30th, at the Grand Hall, 
Hotel Cecil, Strand, W.C., at 7,15 p.m, 
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RAILWAY MATTERS. 


arron open and closed car will be used on the 


A COMBIN ’ . ‘ » 3 
; Metropolitan-street Railway Co., of New York 


rie lines of the 


Joe! . e 
elect These curs have one end enclosed for a distance of about 
Oh, the remainder being open like a summer car. 


last half-yearly meeting of the South Indian 


Ar the u “ : 
ailway Company, the chairman referred to the ‘little extensions 
ag ‘apect. ‘These are the Madura-Pamban line, which is a 
. oe from the station at Madura down to Pamban, a 
taney to the island of Ceylon on the Indian coast, and 


point opposite é : 5 
which passes through a very satisfactory country as regards 
whi sets of traffic. The second line is one proposed to run from 
rie. through the Maharajah of Travancore’s territory, to 
ea “of Quilon. The third 1s a chord line from Dindigul to 
cd oe Very little remains to be done, says Indian Engineering, 
for a formal! undertaking on the part of the South Indian Railway 
Company to construct and work these lines either as parts of their 
aystem or as branch feeder lines, 


There are in Germany fifty-eight chief railway works, 
, smaller ones, and 233 workshops ; 
more than 300 workmen and forty with over fifty—and up 
Thereare also a largenumberof apprentices there, averaging 
who also attend the local schools for ordinary educa- 


aixteel 
employ 
to 800. 
POO a year, . 
‘Phe rolling stock of the German railways consisted for 1896 








ol 11,008 engines —10,924 last year—of which the purchase 
walls was £22,833,742 17s.; of 19,585 passenger carriages—18,801 
vear—and cost £9,567,473 13s.; of 5084 luggage vans—4834 






vear —value £1,757,981 ; and of 237,334 goods wagons —225,347 
last year, ‘The original cost of this rolling stock at the end of the 
year was £67,361,724 4s., or 19°04 per cent. of the whole capital 
‘hvested on the working broad-gauge Prussian State Railways, 
namely, £303,781,487 14s,_ The amount spent in 1896—97 on new 
rolling stock was £3,386,151 &s, 








Tur new general manager of the London and South- 
Western Railway—Mr,. Owens presided recently at a dinner of 
the South-Western signalmen. In reply to the toast of the 
chairman, Mr, Owens said the South-Western Railway had made 
yast improvements in recent years, but many more improvements 


were coutemplated, Signalmen and others might take to their 


of these, fifty-four | 


hearts the fact that the directors were determined to make use of | 
every scientific appliance which would relieve their men of undue | 


hodily labour or mental anxiety. He had seen a remarkable system 
of electric signalling in America, and had seen a goods train 
broken up—each separate truck being shunted into a different 
road--by the mere pressing of a button, All American systems 
might not be adapted to English railways, but South-Western 
railway directors would try to learn from America and elsewhere 


wything which would tend to the safety, comfort, health, and | 


happiness of the men, 


Tur Bulgarian Sobranje has sanctioned the construction 
of the following lines of railway :~ Radomir-Kustendil, in the 
direction of Kumanovo; Radomir-Dubnitsa, in the direction of 
Jumaia, preparations being thus made for the junction with the 
Turkish lines in Macedonia by either route ; Mezdra-Lom Palanka- 
Widdin ; or Sistov-Gradishte-Tirnovo, For the Trans-Balkan 
lailway the Government were directed to have studies made of 
the Tirnovo-Sevlievo-Gabrevo-Shipka line, upon the coustruction 


of which the House will come to a decision next session. Accord- 
ing to a despatch received at the Foreign-office from Mr, F. 
Elliot, her Majesty’s Minister at Sofia, the French engineer, 


M. Etienne, of the Department des Ponts et Chaussées, who has 
spent several months in Bulgaria at the invitation of the | 
Government, reported in favour of the above line, although 
in consequence of a tunnel of 7 kiloms. which must be made, the 
cost will be nearly twice as much as that of a line by the alter- 
uative route from Tirnovo to Nova Zagora. 
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NOTES AND MEMORANDA. 


A sum of £15,000 is to be devoted by Germany to the 
expenses of the German exhibit at Paris in 1900. £7500 has 
already been granted, and a further grant will be required in 
1899, 


Cuicaco has at present some 1248 fire alarm boxes, 
1294 police telephone boxes, 2700 miles of overhead and 860 miles 
of underground wire, a municipal lighting system, including 1460 
are lamps of 2000 c. p., and three large electric light plants. The 
city also contains private plants to the number of 400, and a vast 
quantity of wire, poles, street cars, and other apparatus employed 
in the production and use of electricity, 


It is estimated that an acre of forest land yields about 
3430 cubic feet of wood fit for charcoal burning, and that this 
wood produces about 2300 cubic feet of charcoal ; the wood cut 
for charcoal seems to be at least of sixty years’ growth, so that 
the minimum area of forest land that will support a blast furnace 
can be readily calculated. The official estimate is, that an acre of 
Ural forest land will give at most 2600 cubic feet of charcoal, and 
often only half that amount. 


fn Hungary, 61 of the 152 towns have over 20 per cent. 
of their population engaged in trade and industry. Buda-Pesth 
has 150,223 persons thus gaining their living, and the whole 
country has 1,210,473 thus occupied. Small industries are, how- 
ever, the rule, and large undertakings still the exception. Of the 
1244 large firms, which employ 112,345 workmen, 70 belong to 
foreign owners, 40 to firms domiciled in Hungary, and 36 to foreign 
sociétés anonymes. The rest belong to Hungarian subjects, 

‘“*T HAVE made,” writes Mr. Vivian B. Lewes, in Acety- 
lene Gas Lighting, ‘an exhaustive series of experiments upon the in- 
fluence which impurities have on the safety of the carbide 
and the acetylene formed from it, and have come to the con- 
clusion that as long as manufacturers of the carbide are prevented 
from using cheap and impure material, no danger from this source 
need be anticipated, and although I have come across specimens of 
carbide which contained enough impurity to render them danger- 
ous, that carbide has always been of foreign manufacture.” 


ACCORDING to a statement made by Professor H. 
Jones, in recent times naphtha-refuse has been used to some 
extent in the Urals both for firing boilers and heating furnaces. 
Careful tests are said to have shown that the heating power of 
naphtha refuse is from 1°6 to 2 times that of good coal ; 1 ewt. of 
refuse is said to be equal to 44 cubic feet of wood in heating 
puddling furnaces by direct firing. It is used chiefly in the south- 
western portion of the iron-making district, where it can be most 
readily imported ; in that area, the cost of Astrakhan naphtha- 
residue is about 23d, per cwt. 


In all the reports of the Bavarian Chambers of Commerce 
for 1896, allusion is made to the decreased exports to the United 
States, owing to the highly protective tariffs adopted in that 
country, and this closing of one of the chief outlets for Bavarian 
manufactures may, perhaps, account to some extent for the 
increased exports to England from Bavaria and Germany gener- 
ally of late. It is only natural that manufacturers, finding other 
countries in great measure closed to them, should turn their atten- 
tion to wholiy or partly free trade countries like England and her 
Colonies, in order to find the much-needed market for their surplus 
productions, 


TRADING with Hungary seems to be extremely popular 
with English firms. A recent Consular report states that applica- 
tions are received almost daily from English manufacturers and 
merchants desirous of initiating or of developing the most varied 
branches of commerce and industry; and a very considerable 
amount of information has been collected and distributed by the 


| Consulate-General in reply to such inquiries. The best established 


| business is in agricultural machinery, several well-known firms 


Tur North-Eastern Railway Company's revenue for 
the half-year shows in each department a substantial increase, 
notwithstanding the adverse influence of the prolonged strike in 
the engineering trade ; but the increased expenses have more than 
absorbed the increase in receipts. This result is mainly due to 
idvanced wages in several grades, to increases in the number of 
men employed necessitated by shortened hours of labour, and to 
the larger expenditure upon coal and materials in the locomotive 
ind permanent way departments. During the half-year the 
question of extending and improving the dock accommodation at 
Hull has again received the careful consideration of the directors. 
More accommodation for the timber trade has become a necessity, 
and the directors have come to the conclusion that if the vacant | 
land adjoining the Victoria Dock, belonging to the Corporation of 
Hull, can be purchased, the best mode of dealing with the question 
is to extend the Victoria Dock, and also to carry out, with some 
modifications and additions, the scheme for improving and adding 


having important branches there, ¢.g., Clayton and Shuttleworth, 
and other Lincolnshire houses. An asphalt company and some 
life insurance companies are likewise doing business, 


Art the last meeting of the Paris Academy of Sciences 
a communication was read by M. Daniel Berthelot on ‘‘ The 
Measurement of High Temperatures by the Interference Method.” 
The method is based upon the fact that if the density of a gas is 
diminished to the same extent on the one hand by arise of tem- 
perature, or on the other by a diminution of pressure, the index 
of refraction has the same value in both cases. The constant 


| temperature required im these experiments was obtained by means 


to the Western Docks which was prepared under the advice of Sir , 


John Barry, K.C.B., before the last session of Parliament. 


Tuer new loop line between Enfield and Stevenage, for 
which the Great Northern Railway is seeking Parliamentary 
powers in the present session, will be some twenty miles in length. 
The object of it is to avoid the expensive widenings of the two 
Welwyn tunnels and the long Welwyn viaduct on the main line 
widenings which, in view of the greatly increased traffic on the 
Great Northern, must have been undertaken had not the new loop 
been projected. With the landowners on the route the railway 
company seems likely to experience no difficulties, but the Hert- 
fordshire County Council and the Hertford Corporation are both 
opposing the scheme, probably for the purpose of extracting some 
pledges from the Great Northern for increased local facilities ; the 
intentions of the Company, according to the Bill deposited, reveal- | 
ing the fact that although a country district hitherto not served | 
by any line will be passed through, it was not proposed, in view of | 
the sparsely-populated character of the district, to provide new | 
stations on the way, and only to use the new loop for express | 
through traffic. As the proposed railway will run through, or 
close by, Hertford town, the inhabitants of that town, which the 
Great Northern only serves by a branch line from Hatfield, termi- 
nating at Hertford, conceive that they have a claim for better 
accommodation. The chief passenger traffic between London and 
Hertford is now taken by the Great Eastern Railway. 


THE Great Northern Railway report for the half-year 
ended December 31st, 1897, states that the expenditure on capital | 
account during the half-year has amounted to £659,501, and in 
addition an amount of £391,250 4 per cent. guaranteed preference 
stock has been issued in lieu of the Royston and Hitchin Railway 
rent charge, these sums together making a total of £1,050,751. 
The gross receipts on revenue account amount to £2,751,657, as 
compared with £2,646,649 ; the gross expenditure amounts to 
£1,686,944, against £1,586,185, and the net result is a profit balance 
of £1,064,713, as compared with £1,060,464. The passenger traffic | 
in the past half-year has yielded an excess of £39,464, season | 
tickets, parcels and mails £6726, merchandise £31,715, live stock 
£959, and minerals £12,278. On the other hand, the working ex- 
penses have largely increased, the gross expenditure being £100,759 
above that of 1896. The engineers’ department shows an increase 
of £10,500, due to the progress of the renewal of the road with 
heavier rails—59 miles having been replaced in the course of the 
half-year—and to the general strengthening and re-ballasting | 
which has been actively continued. The locomotive expenses, in- 
cluding the maintenance and renewal of stock of all classes, are 
£32,700 more, 532,565 additional train miles having been run. 
Iwenty-eight engines have been rebuilt, 12 of which are entirely 
new and of a larger and more modern type. Fifty carriages and 
v00 wagons have been renewed. A j 





| amplitude is much greater. 
| number of stations, the modifications to which the normal whole- 
| day wave of barometric pressure is subject, owing to the daily 


of an electric furnace, composed of two spirals of platinum wire, 
jacketed with asbestos, by which any temperature up to 1000 deg. 
Cent. could be steadily maintained. 


In the last paragraph of the Queen’s Speech, read at 
the opening of the new session of Parliament, it was announced 
that measures for the constitution of a teaching university for 
London, and for dealing in part with the subject of secondary 
education, would be brought forward ‘‘in case the time at your 
disposal should permit you to proceed with them.” As several 
other measures are in the same case, the outlook is not very hopeful 
for either of the educational measures referred to, says Nature, 


| and unless the Government seriously pushes them forward another 


session will pass without the much-needed legislation. The 
measures are urgently pressing for consideration, and they ought 
not to be permitted again to lapse, as they have done before. 


Mork steel is injured, and sometimes spoiled, by over- 
annealing than in any other way, Steel over-heated in annealing 


| will shrink badly when being hardened ; besides, it takes the life 


out of it. It should never be heated above a low cherry-red, and 
it should be a lower heat than it is when being hardened. It 
should be heated slowly, and given a uniform heat all over and 
through the piece. This it is difficult to do in long bars, and 
in an ordinary furnace. The best way to heat a piece of steel, 


| either for annealing or hardening, is in red-hot, pure lead, says 


Mr. Pratt, of the well-known firm of Pratt and Whitney. By this 
method it is done uniformly, and one can see the colour all the 
time. The firm do some heating for annealing in this way, and 
simply cover up the piece in sawdust and let it cool there, and get 
good results, 


Ar arecent meeting of the Academy of Sciences at 
Vienna, Dr. J. Hann communicated a treatise on the theory of 


| the daily oscillation of the barometer. The chief object of the 


discussion is the investigation of that portion of the regular 
oscillation of the barometric pressure which occurs once in an 
entire day. This period is most subject to disturbances of locality 


| and time, because all meteorological phenomena have a whole-day 


period, says Netvre. With the view of eliminating all disturbing 
influences as much as possible, the author deals with the hourly 
observations made at sea, and on islands far from continents. 
Near the equator the extremes of the whole-day period occur near 
5h. 30m, a.m.—the maximum—and 5h. 30m, a.m.—the minimum— 
which are not very different from the average conditions on land, 
the epochs being retarded with increase of latitude. The ampli- 
tude of the whole-day oscillation at the equator is nearly a third 
of that of the double daily variation. The amplitudes of the daily 
wave have two principal maxima at the time of the equinoxes, and 
a principal maximum in June and July, at the time of perihelion ; 
while in December and January, at the time of perihelion, the 
The author also investigates, for a 


periodic transfer of masses of air from land to sea, and the reverse, 


' as well as at mountain stations, 








MISCELLANEA. 


On the invitation of the Kopparberg Company, one of, 
if not the oldest-established, firm in Sweden, the British Iron 
and Steel Institute will visit their works in the coming August. 

THE American naval authorities are said to be experi- 
menting with a new steam turbine. This turbine is said to have 
two radical advantages over the Parsons turbine, chief of which is 
its ability to reverse. The American machine runs at the speed of 
600 revolutions per min. 

TuE Urals will, according to Professor Louis, of New- 
castle, for many years to come be able to supply the exten- 
sive regions of Siberia with charcoal iron cheaper than iron 
made with mineral fuel can be imported. As communications 
improve, however, this advantage will constantly diminish, 


For many years photographs of every ship under con- 
struction at the Portsmouth yard were sent to the Admiralty at 
the commencement of each month, but the practice has for some 
time been discontinued. In the case of the Royal yacht they 
have, however, directed that photographs are to be forwarded, 


Ir is stated that the Russian Admiralty has decided 
upon the installation of electrical power in all warships for the 
purposes of raising ammunition, aides and working the guns, Xc., 
on the French system, Orders are also to be given for the building 
of eighteen new transport boats for the Caspian Sea for carrying 
troops. 


THE ingenious mechanism employed in producing a 
realistic representation of a horse race, now being shown at the 
Empire Theatre, was described and illustrated in this journal on 
May 29th, 1891, page 426. It is the invention of M. Emile Guitton, 
a well-known Paris electrician, and at the time above-named it was 
being exhibited at the Variétés, 


SWEDEN, writes Mr. Herbert, First Secretary of her 
Majesty’s Legation, is now realising the advantage of exporting 
the manufactured article, instead of the raw material, and i- 
eagerly looking out for new and larger foreign markets. The 
state of trade is favourable to such development, strikes are 
infrequent, and the drain of emigration lessens year by year. 


A 51x. Driggs-Schroeder rapid-fire gun burst at the 
seventy-third round while being tested at Sandy Hook on 
January 30th. 5ft. of the rear of the gun and a steel jacket were 
blown away, and one man was injured. The gun had shown no 
evidence of weakness from preceding shots, and the cause of the 
failure is as yet unknown, though under official investigation. 


A NEw order, dated the 4th inst., has been issued by the 
Home Secretary under Section 6 uf the Coal Mines Regulation Act, 
1896, in substitution for the order dated December 20th, 1897, of 
which, however, it is simply a re-issue, with the addition of six 
explosives to the permitted list in the schedule, The added explo 
sives are carbonite, dahmenite A, pembrite, rhenish gelignite, 
westfalite No. 1, and westfalite No. 2. 


A New illustrated monthly magazine entitled the 
British Columbian, published simultaneously in London and 
Vancouver, has made its appearance. The magazine propose 
‘** to keep closely in line, to encourage, to promote, and to assist in 
every way consistent with its sphere as the representative journal 
of the Dominion of Canada,” the developments in the production of 
gold of which British Columbia has recently been the scene. The 
magazine is nicely printed and illustrated. 


TuE contractors for the harbour works at Dover have 
applied to the Corporation for extensive facilities at the east and 
west end of the town. The contractors ask to be allowed to take 
over the east cliff jetty, which they would extend 1000ft. into the 
bay. They also propose to construct viaducts east and west of the 
town, that to the east, at a cost of £75,000, ranning under the 
cliff, and connecting Dover with St. Margaret’s Bay. Arrange- 
ments are being made to start the harbour works next month. 


THE Crystal Palace is to change hands. A new com- 
pany will take it over. The new company will make a capital 
outlay on renewals, repairs, and improvements of £25,000 or 
£30,000, under the advice of Sir Douglas Fox and Mr. V. D. 
Cooper, who, by a striking coincidence, are the sons of Sir Charles 
Fox and Mr. John Douglas Cooper respectively, the former of 
whom designed the building erected in Hyde Park in 1851, while 
the latter was responsible for its erection and its subsequent re- 
moval to Sydenham. No changes can do much good while the 
Palace remains practically inaccessible. It is not so much that 
the train service 1s bad, as that a walk of fifteen minutes’ duration, 
involving a climb of 165ft., is required on the part of the visitor, 
after he has left the low-level station, 


A 108-m1Le electric transmission plant is under con- 
sideration in Southern California. The undertaking involves the 
erection of a dam across the Kern River, in Kern County, Cal., and 
the construction of a line to convey the high-tension current to 
Los Angeles. The Kern River drains an area of some 2345 square 
miles, and a total of about 12,000-horse power can be obtained. 
A pressure of 30,000 volts is proposed for transmission. While this 
is exceptionally high, the dry atmosphere and infrequent rainfalls 
warrant its adoption. The dam already mentioned will form a 
storage reservoir, with a volume of about 13,721,400,000 gallons, or 
the equivalent of 42,000 acre feet. Should the project be carried 
out, it would be, according to the Engineering Nes, by far the 
longest electric power transmission line in the world. 


In the manufacture of all wide belts the best leather is 
taken from the centre part of well-grown ox hides. Mr. John 
Tullis stated in a paper on “ Belt Driving,” read before the West 
of Scotland Technical College Society, on January 29th, only one 
strap, of breadth over 8in. wide, ought to be taken from each hide 
—the portion covering the spine of the ox should run down the 
centre of each strap. The hide is always somewhat thinner along 
the line of the spine than it is towards the rib ; so that a belt made 
as described is slightly concave, which form causes the belt to fit 
the convexity of the pulley, All stretch should be removed from 
the straps in process of currying. This method produces a belt 
that will run perfectly straight, stretching little or none, while it 
will hug a well-made pulley closely, and at same time develope 
with comfort its full working power. A safe working tension for 
double belting, gin. thick, is 80 lb. per inch of width; and a safe 
working tension for single belting, ,3;in. thick, is 50 Ib. per inch of 
width, Thicker leather will stand a little more, while thinner 
leather will stand less, 


Tue half-yearly report of the Manchester Ship Canal 
states that the net expenditure on capital account amounts to 
£32,325. The revenue receipts amounted to £107,333, and the 
expenditure to £88,326. Including the profits of the Bridgwater 
department, the total credit for the half-year was £41,608. Interest 
on the first and second mortgage debentures had been paid. The 
interest due to the Manchester Corporation, £112,500, had not 
been paid, and the total amount owing to the Corporation on 
December 31st was £618,750. The amount standing to the debit 
of net revenue was £592,463, but as the Corporation were allowing 
their interest to remain in arrear the balance still available was 

26,287. The gross receipts from the Ship Canal amounted to 
£107,333, and gave an increase of £6217 as compared with the 
corresponding period of 1896. The increase of net revenue was, 
however, £11,514. The weight of toll-paying merchandise during 
the past half-year was 1,108,605 tons, against 1,003,158 tons in the 
corresponding period of 1896. The rate of progress during 1897 
was not so great as during the two preceding years. The monthly 
approximate traffic return for January shows that the receipts 
were £20,301, against £16,490—an increase of £3811, - 
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roRBIGN AGENTS FOR SALE OF THE ENGINEER. 


Greroutp AND Co., Vienna, 

ty AND WaLsH, Lrp., Shanghai and Hong Kong. 
“RANCE.—BovvEAU and CHEVILLET, Rue de la Banque, Paris. 
FR ANY. _AsHeR AND Co., 5, Unter den Linden, Berlin. 
= A. TWEITMEYER, Leipzic. 


AUSTRIA. 
cHINA.—Ke 


spfA.—A- 
- stalls, Bombay. 


ITALY. —LORSCHER AND Co., 307, Corso, Rome. 
Bocca Freres, Turin. 
jAPAN.—KELLY AND Wausu, Lrp., Yokohama. 
add Z. P. Marvya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA. C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
« AFRICA.—GORDON AnD Goren, Long-street, Capetown. 
i. R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J. C. Jura & Co., Capetown, Port Elizabeth, & Johannesburg. 
AUSTRALIA.— GoRDON AND GoTcH, Queen-street, Melbourne; George- 
: street, Sydney; Queen-street, Brisbane, 

R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne; 7, King Williau- 
street, Adelaide; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland. 
‘ Crata, J. W., Napier. 
cANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 & 85, 
Duane-street, New York. 
Supscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KeE tty anp Wa1su, L1p., Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 


Tue ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) : 

Half-yearly (including double number) 
Yearly (including two double numbers) .. 


£0 148. 6d. 

£1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. THe ENGINgER is registered for transmission abroad. 


A complete set of THE ENGINEER can be had on application. 


In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive THE ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 


Tain Parerk Coples— 


Half-yearly £0 18s. 0d. 
Yearly .. Cree £1 16s. Od. 
Tatck Parer Coples— 
Half-yearly .. £1 Os. 8d. 
Yearly ° Wa Mie) “ne we aw, “ade bella ee ee Gee 
(The difference to cover extra postage.) 


ADVERTISEMENTS. 


“7 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in “ ordinary 
positions will be sent on application. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 


and “ special " 


edition, ALTERATIONS to standing advertisements should | 


arrive not later than Three o’clock on Wednesday afternoon 
in each week. 


Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addreased to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tuk ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 


J. ComBRIDGE AND Co., Bsplanade-road, and Railway Book- 
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| 
TO CORRESPONDENTS. 


* Ta order ta avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination, 
notice can be taken of communications which do not comply with these 
inatructiona. 

*,” All letters intended jor insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 
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*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep conics. 


INQUIRIES. 


MACHINERY FOR TREATING INDIA-RUBBER. 


Sir,—Can any reader give me the names of makers of machinery for 
treating india-rubber ? 


M. le 


ROCKING FIRE BARS. 

Sir,—Will any reader kindly give me the names of the makers of 
Annan's patent reciprocating fire bars? Also the makers’ addresses of 
any other class of self-cleaning fire bars suitable for locomotive type boilers. 

February 14th. R. E. D. 


REPLIES. 





H. B. (Sharrow).—We cannot suggest anything more likely to answer 
your purpose than Duncan’s “ Manual of Tramway Companies,” 
published by T. J. Whiting and Sons, South-place, E.C. 

H. B.—Such articles as you suggest would interest only a limited 
number of our readers. All those who care about organs have no 
doubt read the admirable treatise by Mr. F. C. Robertson, C.E., which 
first appeared in the pages of the Haglish Mechanic, and was reviewed 
in our impression for October 10th, 1897. 





the Miller's Gazette, 28, Bishopsgate-street Within, London. (2) We 
advise you to procure catalogues from Messrs. Spon, Charing Cross, 
and Crosby Lockwood and Co., Stationers’ Hall-court, Ludgate-hill. 
There is no special book on sand filtration. (3) We really cannot say 
where the statistical information you ask for is to be had in a compact 
form. There are dozens of towns which more or less fully comply 
| with the conditions you lay down ; such, for example, in this country, 
as Reading and York. 
. C.—The velocity of outflow determines the volume; + = 84/7; h is 
| the head due to the difference in pressure in pounds per square inch 
on the inside and outside of the orifice. 
column of gas lin. square, of which the weight is equal to the differ- 
ence of pressure; and if the pressure is divided by the weight of a 
prism of the gas, 1ft. high and lin. square, the quotient is the height 
in feet from which the velocity of the flow is to be calculated. This 
velocity is modified by the form of the adjutage or jet through which 
the discharge takes place. The coefficient for a hole in a thin plate is 
*56 to ‘79, with a short cylindrical mouthpiece it is °81. Knowing 
nothing of the conditions, we must leave yeu to make your own calcu- 
lations from these data. 


MEETINGS NEXT WEEK. 
| 


THe ImpeRiaL Instirure.—Monday, February 2lst, at 8.30 p.m. 
Lecture on ‘*The Nile and its Tributaries,” by Colonel C. M. Watson, 
R.E., C.M.G., Deputy Inspector-General of Fortifications. 

THe InstiruTion oF ExLectricaL ENGINgEERS.—Thursday, February 
24th, at 8 p.m., at the Institution of Civil Engineers, 25, Great George- 
street, Westminster, 8.W. Paper, ‘‘On the Manufacture of Lamps and 
other Apparatus for 200-volts Circuits,” by G. Binswanger Byno, 
Member. 

Socirty oF Arts.—Monday, February 21st, at 8 p.m. Cantor Lectures. 
“The Principles of Design in Form,” by Hugh Stannus, F.R.I.B.A. 
Lecture I1.: Gradation, Proportion, Scale, &c.—Tuesday, February 22nd, 














at S p.m. Applied Art Section. Paper, ‘‘The Regalia of England,” by 
| Cyril Davenport.—Wednesday, February 23rd, at 8 p.m., Ordinary 
Meeting. Paper, ‘‘ Children’s Sight,” by RK. Brudenell Carter, F.R.C.S. 


| Tue Instirvtion or Civit Exqrneers.—Tuesday, February 22nd, at 
8 p.m., Ordinary Meeting. Papers to be read and discussed, ‘“‘ The 


| Theory, Design, and Practical Working of Alternate-current Motors,” by | 
wellyn B. Atkinson, Assoc. M. Inst. C.E.; ‘“ Dublin Electric Tram- | 


Lle 
way,” by H. F. Parshall, M. Inst. C.E.—Friday, February 25th, at 8 p.m., 
Students’ Meeting. 
C. E. Wolff, B.Sc., Stud. Inst. C.E. 

Roya Institution oF Great Britatn.—Friday, February 25th, at 
9 p.m. Discourse on “ The Theory of Colour Vision applied to Modern 
Colour Photography,” by Captain Abney, C.B., D.C.L., F.R.S., M.R.I.— 
Afternoon Lectures at 3 p.m.: Tuesday, February 22nd, ‘‘ The Simplest 
Living Things,” by Prof. E. Ray Lankester, M.A., LL.D., F.R.S.; 
Thursday, February 24th, ‘‘Some Italian Pictures at the National 
Gallery,” by Mr. Jean Paul Richter, Ph.D., M.R.I.; Saturday, February 
26th, ‘‘The Structure of Instrumental Music ” (with Musical Illustra- 
tions), by Mr. William H. Hadow, M.A., B. Mus. 

















PUBLISHER’S NOTICE. 


*,” If any subscriber abroad should receive THE ENGINEER in an | 


imperfect or mutilated condition, he will oblige by giving prompt 
wformation of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be fick by obtaining the paper direct from 


this office. ! 
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| done such excellent and satisfactory service, the failures 


| of explosions for the twelve months—1896-97—covered by 
| the report was eighty ; the number of lives lost twenty- 
| seven ; 


DEATHS. 


On the 30th November, at Rosario de Sta. Fé, Rosr, wife of HERBERT 
CHARLES GosTLING, M.I.C.E., aged 22 years. Also, on January 5th, 
HERBERT CHARLES GosTLING, C.E., second son of the late William 
Gostling, of Northfleet, Kent, aged 29 years. 
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A YEAR'S BOILER EXPLOSIONS. 


Tue fifteenth report on the working of the Boiler 
Explosions Act, to the Secretary of the Board of 
Trade, possesses little interest. It is an average report; 
only one sensational ‘ explosion” occurred, namely, 
that of a copper steam pipe on board the steamship 


| Prodano, the property of the Columbia Steam Navigation 
Company, whereby every one in the engine-ro»m at the 


time was killed. But there are some features in the 
report which deserve notice. One is the manifesta- 
tion of wisdom after the fact by the Board of Trade 
officers. We find that certain things have been done for 
many years with impunity; then a failure takes place. 
Thereupon the Board of Trade says that the thing must | 
not be done again. A parallel to this is to be found, | 
however, in the reports which used to be made by the 
chief engineer of a boiler insurance company, who was never 
tired of denouncing externally-fired boilers, oblivious of 
the fact that there is, perhaps, no boiler made which has 





which are recorded being almost invariably due to the 
extreme age of the boiler, or to gross neglect. The number 


the number of those injured seventy-five. 
The average figures for the fifteen years during which 
the Act has been in force are :—Explosions, 69°1; killed, 
28°6; injured, 61°9. We believe that, bearing in mind the 
number of boilers at work in Great Britain, or in British 
ships, the record is far more favourable than that of any 
other country. Of these explosions only twenty-three 
were held to require formal investigations: These related 





’. T. (Roustchouk).—{1) The Miller, published at 24, Mark-lane, E.C.; | 


It is equal to the height of a | 


Paper, **The Problem of Train Resistance,” by | 


| who, of course, held a Board of Trade certificate. 
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| to the explosion of nine vertical, three horizontal land, one 
| Rastrick, and four locomotive boilers ; and to two kiers, 
| one tank, one steam pipe, and one still, causing the deaths 
of eighteen persons, and the more or less serious injury 
of forty-nine. 

The general impression left by an examination of the 
report before us is that the minimum of explosions has 
been reached, and that it is unlikely that much, if any- 
thing, can now be done to reduce the number. Indeed, 
it is obvious that not a few are due to a certain mental 
density on the part of owners or users which, like 
pauperism, we have always with us. When, for example, 
we find aman sufficiently intelligent to clean his boiler, 
and sufficiently energetic to drive his chisel through the shell 
plate, yet quite content to havea patch stuck on, and tocon- 
tinue working the boiler until it exploded and killed his 
son, we begin to appreciate the difficulty of reducing the 
number of casualties. Many explosions are due to want 
of common sense on the part of the owners ; no conceiv- 
able legislation can supply the deficiency. Again, there 
will always be explosions due to the apparent im- 
possibility of laying the boiler off for repairs. It is, of 
course, easy enough to say that this ought not to be; 
nevertheless it is. We have once more human nature at 
fault, and we must not be too hard on human nature. 
Thus, for instance, a large number of the recorded failures 
termed “explosions” occur to the small vertical 
boilers used in trawlers for working the steam 
winches. These trawlers are often at sea for five or 

six weeks at a time, a period during which there 

|are ample opportunities for that corrosion to take 
| place in the uptake which is responsible for so many 
| casualties. The boiler may be all right when the cruise 
| begins, or at least so nearly all right that the owner 
| backs his luck that it will last out the cruise. In ninety- 
nine cases out of a hundred it does so last. We can 
scarcely blame him if he comes to grief the hundredth time. 
A fair proportion of the explosions recorded are, however, 
| due to inexcusable neglect or ignorance, yet during the 
|twelve months dealt with by the report we have little 
| evidence of culpable neglect. The “‘ orders for costs,” or, 
| in other words, the fines levied under the Act, were all 
| for comparatively small sums. In only one case did 
| they amount to £80. A little vertical boiler driving a 
| chaff-cutting engine exploded, and two persons were 
‘injured. The owner was blamed for gross neglect and 
carelessness. We cannot see, however, that he was 
really worse than many others who get off very easily. 
The greatest delinquents are, we hold, those who, having 
insured or assured their boilers, ignore the reecommen- 
dations of the engineers of the insurance companies. 
These men sin with their eyes open. They can by no 
means plead ignorance as an excuse, and yet they usually 
get off without heavy costs. Apparently the Board of 
Trade look on the circumstance that they have insured 
their boilers as a strong point in their favour, although 
it is really an aggravation of their offence. 

Those who advocate the licensing of boiler attendants 
| will find little in the way of support for their views in the 
report. Of the whole number of “ explosions’ recorded, 
only twelve were due to the ignorance or neglect of 
attendants; while no less than thirty-three were due to 
defective design, workmanship, or material, or to 
over pressure; and twenty-eight were attributable to 
corrosion, or defects in the safety valves or fittings. An 
examination of the dozen cases, moreover, does not 
strengthen the argument in favour of certificates for 
boiler attendants. Thus, for example, the first of these 
failures was not that of a steam boiler at all, but of a 
saddle type water-heater, burst by the pipes becoming 
choked with ice. In another case the negligence was 
that of a marine engineer holding a Board of Trade certi- 
ficate. A third case was due to the neglect, not of one, 
but of two certificated marine engineers, who permitted salt 
to accumulate in the boiler. In a fourth case pipes burst 
| because they were frozen, in a chapel. In a fifth case 
'a steam pipe burst because of the impact of water. It 

seems scarcely fair to say in one part of the report that 
this was due to neglect of the attendant, while in 
another we are told that the drainage arrangements were 
In a sixth case a marine boiler failed, ‘ pro- 
bably because of an oversight on the part of the engineer,”’ 
In a 
seventh instance a cast iron pipe was burst, the drainage 
being insufficient. Thus, in over one-half the cases cited, 
there is not a scrap of reason to think that an examina- 
tion and a certificate would have done any good, and the 
remaining five supply, we think, very doubtful evidence of 
ignorance on the part of those in charge. 

We find that a very considerable number of steam pipe 
failures occurred ; fifteen, indeed, are recorded. Copper 
and cast iron seem to have given way indiscriminately, 
and we learn that the electro-deposited pipes do not seem 
to be better than those which are brazed. As regards 
the failure of the pipe on board the steamsh'p 
Prodano, by which four persons were killed and 
one badly scalded, we find that the pipe had been seven 
years in use, and failed at a badly brazed seam. Mr. 
Walter Murton, solicitor to the Board of Trade, in his 
report, says :—‘‘ The pipe was made in 1889, its calculated 
bursting pressure being about 1440 lb. per square inch. 
It was tested by hydraulic pressure in 1890 to 320 Ib. per 
square inch, and it was thereafter subjected to a working 
pressure of about 160 lb. per square inch. The pipe had 
been periodically examined ; it was last examined between 
the 7th and 12th June, and no defects were discovered. 
On the 19th June the pipe gave way at the brazed seam 
for a length of 57}in., with the results mentioned. The 
Court found that the explosion was due to original defec- 
tive brazing of the pipe, and they were of opinion. that 
too long a time had been allowed to elapse without again 
subjecting it to a suitable hydraulic test, as by no other 
process could its condition have been ascertained. The 
Court were of opinion that, in view of the high steam 
pressure now in use, lap-welded wrought iron or seam- 
less steel pipes are distinctly preferable either to brazed 
or seamless copper pipes ; that brazed copper steam pipes 
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3}in. in internal diameter and upwards should be examined 
periodically with the lagging removed and tested by 
hydraulie pressure, and that they should be subjected to 
this examination and test at intervals not exceeding about 
four years, and, further, that the risk of explosion of 
copper steam pipes would be materially reduced by hoop- 
ing them with wrought iron or steel bands or by serving 
them with wire.” 

We quote this passage at length because we believe it 
involves a dangerous fallacy. The testing of a pipe of 
the kind is a proper precaution to take ; but in the case of 
the Prodano we see no reason whatever to assume that 
a water pressure of 300 1b. would have detected the weak 
place. The brazing was no worse after the seven years 
than it had been from the first. Small copper pipes are, 
on the whole, safe ; at least we seldom hear of a dangerous 
fracture of anything under 6in. diameter. Above that 
size, however, the pipes, no matter what their material, 
ought to be either hooped or wound with wire. It is not 
so much because this hooping or winding will strengthen 
the tube, as that either prevents a small crack from 
developing into a large fissure. If hoops are placed 2in. 
apart, then no crack can open more than 2in. long. Ina 
word, when we have the pipe alone, all our eggs are in 
one basket, but when the pipe is hooped or wound, there 
are two baskets so to speak. 
the insistance of the Board of Trade on the hydraulic 
test is that this test may bring about a false sense of 
security. Indeed. by far the greater number of steam 
nipe failures are brought about by circumstances with 
which the hydraulic test has nothing whatever to do. 
tlow, for example, could that test have in any way 
:.voided the fracture at the flanges of the copper steam 


But the great objection to | 


pipe of the steamship Deemum, by which one man was | 


killed, the fracture being caused by the sudden racing of 
the engines when the propeller shaft was broken. In order 


to avoid the breakage of steam pipes at sea it is necessary | 
specifications, the writers seek to further hedge them- 


not only that the pipes shall be sound to begin with, but 


that they shall be automatically drained, and that they | 
shall be so shaped and erected that plenty of flexibility | 


shall be provided. 
the Board of Trade nor Lloyd's has insisted with 
sufficient emphasis in the past, and that is one of the 


principal reasons why so many deplorable so-called 
accidents have occurred, 
INSURANCE CLAIMS ON STEEL STEAMERS. 


A ** MEMORANDUM” recently issued by Mr. Lowrey, of the 
London Salvage Association, on the subject of the 
insurance claims made upon underwriters in regard to 
damages sustained by steel steamers, has occasioned no 
little annoyance to shipowners. 
very polite and somewhat ambiguous terms, this ‘‘ memo- 
randum”’ distinctly conveys the imputation thatit is a not 
uncommon practice with shipowners to inflate their 
claim with charges for repairs which are not occasioned 
by the accident to which the damage was due. In other 
words, repairs rendered necessary by ordinary wear and 
tear are said to be charged for in the same bill of claim 
as that for the actual damage for which the underwriters 
are liable. It is true that the ‘‘memorandum”’ allows that 
this may be an error due to inadvertence and not to 
fraudulent intention, but the act complained of appears to 
be, in Mr. Lowrey’s opinion, of sufficiently frequent occur- 
rence to warrant a recommendation being made with a 
view to its entire prevention. The suggestion is made that 
future policies of marine insurance shall contain a clause 
which will bind shipowners to submit the surveys of 
damage to their vessels in all cases to surveyors appointed 
by the Salvage Association, and that the repairs shall be 
effected by the ship repairer who offers the lowest tender 
upon a specification prepared by the said surveyors. 

In order to understand fully what this means, it is 
necessary to state the practice hitherto and now followed 
in such cases. When a vessel comes into port in a 
damaged condition as the result of some accident or other 
cause included in the policy of insurance, the shipowner 
usually calls for a survey by surveyors of his own 
selection, and at the same time notifies to the under- 
writers where the vessel is and what he is about to do. 
As most of the steel steamers on the British register are 


On the latter qualification neither | 


| sending in the lowest tender, 


Although expressed in | 


classed at Lloyd’s, and as in any case it is the owner’s 


intention to retain that classification, it is customary to 
ask for a survey of the damage and a report on the same 
from the Lloyd’s surveyors stationed at the port where 
the vessel is lving. Indeed, it has long been an instruc- 
tion from Lloyd’s underwriters to their agents all over 
the world that in cases of damage to vessels coming 
under their attention a preference should be given by 
them to the surveyors of Lloyd's Register over any other 


marine surveyors for holding damage surveys. The | 
reasons for such a course are sufficiently obvious. For, 


in the first place, these surveyors must necessarily hold 
a survey in order to intimate to the owner or his repre- 
sentative what repairs will be necessary with a view to 
retain the vessel’s classification in the register book; 
and, in the second place, these surveyors are wholly im- 
partial, and have no more interest in the affairs of the 
shipowner than they have in those of the underwriter. 
Being paid by salary, and not by fees, it matters little to 
them whether so employed or not, and hence, as they 
never tout for business, they have no motive for acting 
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He proposes that, before repairs are undertaken in cases 
of damage to steamers, a specification of the repairs 
shall be prepared by the surveyor appointed by the 
salvage association, and that tenders shall be invited 
from shipbuilders upon that specification, the work of re- 


pair to be entrusted to the firm sending in the lowest tender. | 


Now this recommendation seems to be a very plausible 
one until it is examined into. If it were possible in all, 
or, indeed, in most cases of damage to vessels, to indicate 
upon a survey, held before the repairs were taken in 





hand, precisely and fully what would be necessary to be | 


done in order to restore her to a condition equal to that 
before the damage was sustained, then something might 
be said for the ‘tender upon specification’? proposal. 
But, as a matter of fact, it is very rarely indeed that a 
report of the full extent of damage, and a recommenda- 
tion of all the necessary repairs, can be made until the 
damaged parts are cut away and removed, and much 
money and time have been spent on the job. At that 
stage the vessel is usually in such a condition that she 
must remain where she is until completed, as she cannot 
be floated out of dock. Any attempt at preparing a 
specification upon which to invite tenders for the repairs 
of a damaged vessel must result in the use of a great 
number of such phrases as ** where necessary,” “if re- 
quired,” &e., and, as was recently pointed out by a 
correspondent writing to a contemporary, these specitica- 
tions usually include an unfair clause to the effect that 
* those tendering must satisfy themselves that they have 
included everything likely to arise out of the damage to 
the vessel, as no extras whatever will be allowed.” As 
the writer of the letter puts it, this is equivalent to say- 
ing, **As we are unable to foresee everything, and to 
detine the limits of the work, we cast the risk on you.” 
But, as already remarked, the final decision will in 
most cases rest with the surveyors to Lloyd's Register, 
and hence, when attempts are made at preparing such 


selves by requiring that ‘the work shall be completed to 
Lloyd's surveyors’ satisfaction.” 

So much, then, for the specification; let us now 
examine the question of entrusting the work to the firm 
Let it be remembered 
that a strong job is not all that a shipowner has a right 
to expect when his damaged vessel is repaired. The 
element of finish is to him of great importance, seeing 
that he may some day have oceasion to offer his vessel 
for sale. Blemishes which in no way affect her efficiency 
may nevertheless seriously impair her value in such a 


ease. There are ship repairers and ship repairers; 


moreover, the firm which tenders the lowest offer for a | 
repair is not always the one to which a shipowner would | 
Generally speaking, the shipbuilders | 
who put the best workmanship and finish on their jobs | 
those who blindly tender on a vague | 


like to intrust it. 


are not among 


specification, or as it is said, ‘buy a pig in a poke.” 


Even with all the careful supervision of a Lloyd’s | 


survevor it is impossible to get anything from a ship 
repairer beyond his capabilities and resources. When he 
finds his tender is inadequate for what has to be done, 
the task of getting a properly executed and well-finished 
job from him is by no means lightened. 

Up to the present time shipowners have very properly 
claimed the right of having some say regarding where 
their ships shall be repaired, and the temper of the 
opposition now being offered to the terms of Mr. Lowrey’s 
‘* memorandum,” shows very clearly that they intend to 
insist upon that claim. As matters stand the owner 
always loses the value of his vessel's services during the 
time she is under repair; and now it is sought to satisfy 
him by payment of demurrage during the time occupied 
in searching out the cheapest offer for repairs on the most 
restricted scale. But the bait is inadequate, and respect- 
able shipowners will scarcely be found simple enough to 
accept policies of insurance containing such conditions. 
The long existing course of procedure is the only workable 
one. By it the shipowner arranges for damage repairs 
with a reputable firm in which he can rely for good 
materials and workmanship; and then brings his claim 
against his underwriters, backed by a survey report 
from Lloyd's surveyor, and enforcing his claim by legal 
action should settlement be withheld. 
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THE BOUNCER ACCIDENT, 


THE inquest on the Bouncer accident closed with a some- 
what mysterious statement as to the cause. The expert 
witness, Lieutenant Hall, having made a confidential report 
to the Admiralty, could hardly with propriety forestall the 
delivery of this report by a public expression of opinion, and 


the result is that the public may possibly suppose that there | 


is something that ought not to be divulged. This mischievous 


impression can be readily seen to be a wrong one. 


| exhaustively dealt with, and we believe that this will be done. 


The service of our 6in. quick-firing gun is vitally important. 


As we before said, it is the piece on which we depend in | 


a great measure to fight our battles. The working of this 
gun, then, must be made thoroughly satisfactory above all 
guns afloat. There is nothing secret in the cartridge. A cut 


| of it, or rather of a similar one for the 4-7in. gun, will be 
| found in the official treatise on ‘‘ Ammunition,” published in 


unduly in the interest of those who seek their services. | 
| electricity, and it seems clear that no circuit was made, 


In most cases the repairs necessary for the retention of 
the vessel’s classification are precisely those which are 
necessary to place the vessel in the same condition as 


before the damage was sustained, and this is what the | 


owner always has a right to claim under his policy. 


Hence: it would appear to be a wasteful expenditure of | 


money to pay for the services of other surveyors when 
those of Lloyd’s Register are already on the spot, and 
when, under any circumstances, their recommendations 
must be complied with. 


But this is only one aspect of the question. There is 


another and even more serious one from the shipowner’s 
point of view involved in Mr. Lowrey’s “* memorandum.” 


in 1897—see page 312. 
the effect that the gun was in perfectly good order, and that 
the cartridge was at fault. The firing was to be effected by 


or can be made, without closing and locking the breech. 


seems strange seeing that it contains no detonator. It 
appears, however, that it contained a powder charge, not one 
of cordite. In this respect it was not the ammunition that 
ought to be used with a quick-firing gun, because the essence 
of quick-fire is to be smokeless. At the same time, however, 


it is a recognised existing pattern, though a superseded one, | 


and there was no suspicion of any question of danger in its use. 
The danger probably lay in the fact that powder is less suit- 
able for rapid fire tham cordite in more than one way. There 
is always a question as to unconsumed residue being left in 
the bore with black powder, so that some officers have 


We said | 
last week that we regard this accident as one that should be | 


The evidence at the inquest was to | 


The | 
cartridge must thus have been fired in some other way, which | 


| With quick-firing cartridges, whose charges 
1 § 8 8 


Fes. 18, 189 


ed 


questioned whether with powder, sponging ought ever to 
dispensed with. With ordinary cartridges, there could hardly 
be a doubt that it would be dangerous to omit to mean 
- ‘ are enclosed 
in metal cases, it might very naturally be thought that 
danger could arise. It appears, however, from the evidence 
that the cartridges had suffered more or less in store, carria - 
or handling; in fact, had been shaken and knocked shee 
| This makes it possible that crushed powder might escape N 
the front end. A charge shot into the chamber anq then 
| checked as it got home, might eject some crushed powder pa 
to any hot residue left by the previous round, when explosion 
would follow. Something of this kind appears to re 
happened. Lieut. Hall tells us that the accident coulq not 
occur with cordite, and this bears out the above: first 
because cordite would leave no residue, and, secondly, because 
it would not leak out at the end of even a considerably shaken 
and damaged cartridge. If we can limit the possibility of 
such an accident, then, to powder, it is of comparatively little 
importance. Such a makeshift as a powder charge for quick. 
fire will, we hope, not remain long in the service. Jp the 
meantime it is most desirable that the matter shoulq be 
settled beyond a doubt by practically reproducing explosion 
in this way, for example, by making up dummy and leak, 
charges with a little crushed powder in the end, and trying 
these in hot bores with powder residue. Naturally, judgment 
and care is needed to make a sound investigation, representing 
probable conditions. Powder dust thrown on hot residue myst 
explode, but the liability to the deposit of residue with burn; 
powder may be studied, and the lability of powder to escape 
from an imperfectly closed cartridge and to come in contagt 
with it. Nor should it be assumed that the occurrence wag 
what we have indicated ; any other possible contingencies should 
be considered. We have no reason to doubt that this will pe 
done. As we have before said, the question is of special im. 
portance, and we trust that it will be exhaustively dealt with, 





THE DEFENCE OF BRITISH TRADE ABROAD, 


A PARAGRAPH has been going the round of the n Wspaper 
Press of Great Britain, headed ‘The Cutlers’ Company of 
Sheffield and Trade Marks in Egypt.” It referred to the 
prosecution by the Cutlers’ Company of a foreign firm who 


were marking cutlery goods with the word ‘‘Shettield” and 
supplying them for sale in Egypt. It was pleaded by the 
defendants that the Master Cutler had no Jocus stanidi; that, 


in fact, he was simply the head of a commercial corporation 
with no authority to take proceedings of the kind. The 
Cutlers’ Company was able through its legal representatives 
to undeceive the defendants and others on this score, and to 
prove, not merely to the Egyptian merchants and traders, 
but to all who care to reap the lesson, that the Cutlers 
Company of Sheffield is a legally-constituted body, endowed 
| with special powers for the protection of trade marks and the 
| promotion of honest trading, and armed with adequate 
authority to carry out these powers. The position is unique 


in this country, and recent legislation has extended 
and consolidated the jurisdiction of the corporation, 
A campaign against the improper use of trade marks, 


trade names, and trade designations, even if it is only to 
prevent misrepresentation of the source of origin, is a 
very costly business, and although the Master Cutler is 
always a man of means, who can afford to dispense princely 
hospitality and discharge social functions on a_ scale of 
befitting dignity, the Cutlers’ Company, of which he is the 
head, is not a wealthy guild. The ways and means of such 
prosecutions as have recently taken place both on the Conti- 
nent, in Egypt, and elsewhere, have got to be provided, and 
the fund of the company is by no means equal to what is 
needed. It is a subject of local regret, even on the part of its 
own members, that the company has not the sinews of war 
to make its exertions in the interest of fair trading in all 
markets much more frequent and effective than they are. They 
do not hesitate to take up cases which come under their 
notice, but it is evident that were they not, as one of their 
members puts it, in ‘‘achronic state of poverty,” they might 
be able to make their beneficent influence felt over a far 
wider region. It is somewhat remarkable that Sheftield 
should be the only city which has a body thus powerful to 
protect the trades it represents. There is no similar body in 
Manchester for the cotton trade, or in Leeds for cloth, or in 
3radford for woollen goods. If there were kindred corpora- 
tions in these industrial centres, and in others which might 
be named, the persistent efforts of unscrupulous foreign rivals 
to pirate British trade marks, and thus unfairly obtain 
possession of what are largely British markets, would become 
too dangerous and expensive a game. With constant inter- 
ruptions on the part of the police, and legal machinery con- 
tinually at work, there would come a time when possibly the 
most virulent offenders would discover the game not to be 
worth the candle. 








i THE AMALGAMATION OF TRADE UNIONS. 


THE amalgamation or federation of trade unions has long 
been a favourite idea with many Labour leaders. Variou 
schemes for reducing the theory to practice have been pro- 
posed, but up to the present nothing has been effected, and 
we venture to add that nothing can be effected that will bear 
hard service, because here, as in many other cases, the 
proposal igriores the working of human nature. At the last 
Trade Union Congress held in Birmingham, a Committee 
was appointed to formulate a scheme; thts Committee had 
| been at work for months, according to the Daily News, 
| which ought to be particularly well instructed, as being 
| the second organ of the Labour Party, as the Chronicle 
| is the first. A preliminary report has been prepared 
| by this Committee and presented last week to the Par- 

liamentary Committee of the Trade Union Congress. 
| The Committee, which in its recommendations suggests that 
| the proposed federation shall be called the ‘“ (eneral Federa- 
| tion of Trade Unions,” commences its report by stating the 
| 
| 
| 
| 


These are declared to be :—(1) To 


objects of the federation. Z 
improve I 


| uphold the rights of combination of labour, to 
every direction the general position and status of workers, 
the consolidation of labour as a whole, and to secure unity of 
action amongst all societies forming the federation. (2) To 
promote industrial peace, and by all means, such as concilia- 
tion, mediation, references, or by the establishment of per- 
manent boards, to prevent. strikes or lock-outs Saigon 
employers and workmen, or disputes between trades an 
organisations. Where differences do occur, to assist 1n = 
settlement by just and equitable methods. (3) To establisi 
| a fund for mutual assistance and support, and for carry _ 
| out the foregoing objects. All this is quite above repr« ane 
| but we seem to have heard or read all this before. Over ve 
over again has war been caused by the action of firebran ‘ 
whose tongues cannot be controlled. The defective part 0 
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ihe whole scheme is that there is no possible method of MACHINERY FOR HYDRAULIC JOINTING. | grooves made on the inside of the sockets—see Fig. 5. ‘The 
onforeing the law. , 7 Mle gr A een nage ; — frame having been put together is placed in a jig or mould 
ike the concert of Murope. ee be we’ 0 | Mucu has been said of late in the illustratedjpress about the | of cast iron, which is made in halves; these two halves are 
if any ——— yarns _— Re neal ay hydraulic system of jointing tubular structures. We give | held together in a press while a hydraulic pressure of 3} tons 
who 18 nflic ~ ge gg the — Rasecaset Res this week a fully-detailed description of the machinery of | per square inch is applied inside the tubes, thus expanding 
contemporary is. the ite a which y nee hence | this system for cycle frame making as manufactured by | them into the sockets in a most perfect manner. By again 
of the bi societies are dealt with. It is proposed that in case 
ie of this character arises it shall invariably be sub- 
. ~— to arbitration, and no society connected with the I 
nite on is to allow any cessation of work on the part of 
ee bers because of any disagrcoment between them and 
Me emembers of an affiliated union. All which reads very | 
ee iy. It reminds us, indeed, of certain passages in 
Se ebomas More’s ‘‘ Utopia.”” However, the whole scheme 
oe fully discussed at the next Congress, which meets at 


3 to bef rev 
Bristol in September. Then we shall see what we shall! see. 


to i 


THE STRIKE IN A NEW ASPECT. 





THE world has been in error all along. Messrs. : Barnes, 
Sellicks, Mann, and Burns did not want to win. Their object 
they desired, in fact, to teach a great moral lesson, 

They would have been very much disappointed 
had they won. For the enunciation of the truth—for we | 
suppose it must be true, or it would not be stated—we are 
indebted to the Tondon correspondent of the Liverpool | 
Vercury, evidently a well-informed gentleman, in the 
confidence of the leaders. He says :—* Although the fact has 
never been disclosed by the leaders of the late strike and it | 
would have been an act of folly to have breathed it—I believe 
one of the factors which induced them to enter upon the 
struggle was a desire to destroy the belief that the eight 
hours day could be obtained by trades union effort, and to 
unite working men in a combined determination to attempt 
to achieve it by legislation. The most powerful trades 
gnion in England having exhausted all its efforts and means, 
and failed, nothing, it was obvious, would remain for the 
old advocates of trades union effort to do but to abandon 
past mé thods and turn to the House of Commons. I am in 
a position to state that between now and the next election 
the education of working men in this direction will be 
stenuously entered upon, with the view of returning a large 
number of actual working men members to the House. 
The result of the engineers’ lock-out will furnish an argu- 
ment that trade union funds can be better employed in 
returning Labour candidates to Parliament than in strikes.” 
Our readers will note the reticence of the writer; he has 
kept his secret well. The scheme has, however, not been 
quite successful ; the Amalgamated Society of Engineers, at 
all events, will have no funds of any kind, either for strikes 
or parliamentary purposes, for a long time to come. 














was to lose ’ 
at any pl ice. 



















































































THE EXPLOSION ON BOARD THE U.S, CRUISER MAINE. | Y ; 
Ir would be practically useless at the present moment to Zi | i 7 ‘ 
attempt any explanation of the fearful catastrophe which ai } 
overtook the United States cruiser Maine on Tuesday night. NN | Hpi: 

The catastrophe is one almost unexampled in the annals of | hi IK \ 











/ 


modern navies, the blowing up of H.M.S. Doterel being the | (Di 4 ‘ N 
nearest parallel. There is only one definite fact known at | anew a 
the time of writing. It is that the forward half of the vessel : Zi 
was entirely wrecked by a series of severe explosions, and that 3 y OETA 
shevery rapidly sank in Havana Harbour. The lossoflifeis very a, 
considerable, reaching, according to some reports, as many as 
three hundred souls. Of the various rumours and conjectures 
it would be idle to speak. Until a careful examination of the 
wreck, which lies in shallow water, has been made, and this, 
as the bows are probably buried in mud, will occupy some 
time, nothing more than the bare fact can be stated. The 
divers will probably find that an explosion had occurred 
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LONGITUDINAL SECTION OF PRESS 






































Guilds of London, and after a three years’ course under Pro- 
fessor Unwin, obtained the diploma of the Institute in 1889. 

In July of that year he entered the service of Messrs. 
tansomes and Rapier, and took charge of the erection of the 


oF) 


within the vessel itself. We are exceedingly unwilling to | OM oe 2 
believe for a moment that it was caused maliciously from | } = 
without. But that they will be able to state with any cer- 3 = 
tainty at what particular place, and why the first explosion ax 
occurred, is more than unlikely. Catastrophes of this nature | IN 
obliterate the causes of their ‘occurrence. All our readers : See A 
will join with us in an expression of sympathy with the i i a>: 
United States for the loss of a men and a fine ship. \ 
} S 
N 
EDWARD DUNCAN STONEY. ~ 
R 
Wr are sorry to have to announce the death of Mr. RN 
Edward Duncan Stoney, which has quickly followed that of his f 
father, Francis G. M. Stoney, of Ipswich. Edward Duncan i 
Stoney was anonly son. He matriculated in 1886 at the =~ 
Central Institution, South Kensington, of the City and N 
N 
x 
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ironwork of the Weaver Sluices, Manchester Ship Canal, for 
which work the firm were contractors. The following year YON : SNSIN 
he was entrusted by the contractors with charge of all sluice SA, ywyU fff i 
erection work on the Manchester Ship Canal, representing RCNA SLA AM fp SABLA EPI -n------ 
about £100,000 worth of work. This en acionsianted an YG ated \7 N 
intimate knowledge of the manufacture as carried on in the iv “3 ax 
shops. A method of calculating the position and loading of N 
the beams in sluices was devised by Mr. Duncan Stoney, and | N ‘ 
adopted by Messrs. Ransomes and Rapier, and has since been | IN H 
used exclusively by them. An account of this method will | eT eae oe N 
be found in THr ENGINEER for September 9th, 1891. In the | iN : 
summer of 1892 he was appointed engineer to the new bridge ‘ 
and sluices on the Thames at Richmond. | eS dsc 
After the completion of this work in the summer of 1894 Ni: 

he was principally at Messrs. Ransomes and Rapier’s works iN 
at Ipswich, but still supervised all erection. In December, iS 4 
1894, he was elected an associate member of the Institute of y i — 
Civil Engineers. In the autumn of 1894 he prepared plans Pi IN 

| 


and estimates—by evening work in addition to the ordinary 
work of the firm—and sent them in for a competition for the 
improvement of the river Parrett from the sea to the town of 
Bridgwater, and the first prize of 100 guineas was awarded 
him for aship canal scheme, as stated in THE ENGINEER of 
November, 1895. Since that time Mr. Stoney has been 
employed on the design of the sluices for the river Clyde, 
and since the death of his father in August, 1897, has been | 


in sole charge of all sluice designs for Messrs. Ransomes and | 
Rapier. | Messrs, Johnson and Phillips, of Charlton, Kent.. Mr. Claude | referring to Fig. 5 it will be seen that these grooves are in 


He leaves a number of original designs, some completed, | Johnson, who is sole proprietor of this business, is engineer for | the form of a double helix in order effectually to resist 
and a large number of papers on original research in various | the Hydraulic Joint Syndicate, and has the sole right of the | twisting stresses. 
branches of science. His death, at the age of twenty-nine, | manufacture of the plant for Great Britain. The original plant used by Mr. Crowden, the inventor, was 
18 a loss to many outside his family circle. He was one of| The process consists in jointing thin tubes to sockets such | very primitive, consisting only of part of a jig that was held to- 
those men, full of promise, whom the world can so badly |as are used for cycle frames and the like by the direct | gether bya great number of bolts and nuts, and a hand-power 
Spare. It isto be feared that overwork is largely accountable | application of hydraulic pressure inside the tubes, this | hydraulic intensifier; the operation, therefore, of making 
for his death, the immediate cause of which was pleurisy. pressure having the effect of expanding the tubes into! even this part of a frame was somewhat lengthy. After 
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various experiments with Mr. Crowden’s jig it was decided | 


that although 34 tons per square inch would be ample for 
the process, yet in order to deal with heavier tubes, if 
necessary, Mr. Johnson considered it advisable in making a 
press to make it to deal with pressures up to seven tons per 
square inch. 

The machinery devised by Mr. Claude Johnson, illustrated on 
this and other pages, consists of a combined toggle press and in- 
tensifier, or hydro-compressor, actuated by a steam piston, Fig. 
1. This first closes the mould or jig, Figs. 4 and 6, containing the 
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thus the piston is free to return in readiness for its second 
stroke. 

In making the second stroke it actuates the ram of the 
hydraulic pump, and water at a high pressure enters the 
cycle frame, which is enclosed in the jig, and the jointing is 
| instantaneously effected. The admission of the steam to the 
cylinder is regulated by a piston valve through a form of 
Brown’s valve gear, actuated by a hand wheel and screw, 
forming a safety arrangement which prevents the piston 
| from knocking at either end of the cylinder, an accident 





Fes. 


18, 1898 

inside of cycle has meanwhile automatically be 
the nozzles on the two arm connections s fore 

. : “f a 

of U leather opposite them on the jig—see section on Ch 
The piston then is drawn backwards ; meanwhile the wat . 
is serewed on from the main filling the pump and inside if 
cycle frame dispelling the air through the ai at 
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Fig. 2-END 


cycle frame to be jointed, and immediately afterwards actuates 
a pump supplying water at a pressure of from three to seven 
The 
sectional area of a cycle frame and its sockets averages about 
It will therefore be seen that the maxi- 
mum pressure tending to open the mould faces, with a 
working pressure of seven tons per square inch, is about 600 
The diameter of the piston is 24in., with a stroke of 


tons per square inch, thereby affecting the jointing. 


86 square inches. 


tons. 











ELEVATION 


which might otherwise happen in the event of a pipe bursting 
or other derangement of the water connections occurring. 
The press faces are of cast iron, 3ft. 9in. high and 3ft. wide, 
being the net over-all sizes of a cycle jig to take a 30in. frame. 
The pump is of steel forged under a press, and is bolted to 
the back of the sliding half of the press face, thereby sliding 
with it, its end passing through a bracket, thus forming a 
guide. 
* The packing con- 
sists of a double set 
of U leathers, held 
in place by screwed 


gun-metal glands. 
Both suction and 


discharge valves are 
arranged in tandem, 
and have case-har- 
dened tips and seats. 
The water is taken 
to the cycle frame 
through a two-arm 
connection with noz- 
| zles on the front of 
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Fig. 3—TRAVELLER 


15in., and with steam at a pressure of 120 1b. per square inch; 
the pressure on the piston is about 24 tons. 
the piston-rod 2in. in diameter forms the ram of the pump; 
thus a hydraulic pressure of about seven tons per square inch 
can be distributed in the mould. One of the press faces is 
fixed, the other having a travel of 1?in., the latter being 
actuated by the piston through a system of toggle-jointed 


levers, thus closing the press. These levers are connected to 
the top and bottom respectively of a crosshead which is loose 
on the piston-rod, the crosshead having a bell-mouthed hole 
through its centre, so that it is free to adjust itself within 
certain limits, and so equalise the pressure on the levers. 


To this crosshead are attached connectors or hooks for | 


locking the press faces together after they have been closed, 











the press face, a recess being formed for it in the jig, with 


An extension of | grooves to allow of the nozzles clearing when the jig is being | 


| withdrawn. The jig is put in place and removed from between | 
| the press faces by a double-thread screw 1}in. diameter, | 

actuated by means of a hand wheel. The complete process of | 
| making a cycle frame is as follows:—The frame, being made 
} up complete, is placed into one half of the jig, the other half, 
| which runs on a bogie, as shown in Fig. 3, is then run up 
and hooked against it, the two halves being then run in 
between the press faces on rollers. 

The piston is next brought forward, closing the press faces 
| through the toggle levers, the hooks on the adjustable block 
are then thrown over, thus securing the toggle arms to the 
gables and hooking the press. The water connection to the 
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Fig. 4-SECTION OF JIG 











air screws are next closed and the piston is brought forward, 
raising the water pressure to 3} tons per square inch, the 
safety valve being set for this pressure. On the piston 
reaching the end of its stroke the hooks are thrown back 
over the pins on the sliding crosshead, the piston opens the 
press, the jig is removed and taken apart and the frame is 
finished. The length of time taken for the complete process 
from start to finish being about three minutes. 

The jig, which we illustrate on page 165, Figs. 5 to 9, is 
adapted to one size of frame only, but in general practic? one 
jig would be made adjustable for different heights of frames 
of the same type, and by substituting other die blocks they 
would be adapted to tubes of different sizes and sockets of 
different patterns, we understand ; in fact, Mr. Johnson has 
in hand a modified construction of a jig which, by removing 
some of the die blocks and adding otbers, will be easily 
adapted to frames for ladies’ machines. 


DOCKYARD NOTES. 


Tur Portsmouth Dockyard agitation still struggles on, but 
a realisation of how little ground there really is for agitation 






Fig. 5—-SECTION OF JOINT 


is gradually strangling the movement. Mr. Goschen has 
made the proper, and, indeed, the only reply possible to the 
representations made to him that he should receive a deputa 


| tion of dockyard and other members of Parliament, all 


anxious to teach him his business. The implied argument 
that the Admiralty as employers may not discharge offending 
workmen without the permission of workmen and M.P.’s, 
absolutely devoid of any practical knowledge of the real point 
at issue, is about as ridiculous a one as could well be conceived. 
Apart from the important question of discipline on which 
Mr. Goschen takes his stand, the agitation really represents 
an assertion that the workman has full right to cheat his 
employer if he so chooses, and that any objection on the 
Government recognition of st ch 
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Fig. 6—ELEVATiION AND SECTIONS OF JIGS 
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a theory would open out a cheerful prospect for employers at 
] 


large. 





Tuurspay and Friday are likely to be busy days in Ports- 
mouth dockyard. On one or other of these days the Cesar, 
which has been in dockyard hands for the repair of her big 
gun slides, is expected to be ready to go out of harbour on her 
Way to join the Channel Squadron at Gibraltar; her sister 
ship, the Hannibal, starts on Thursday for her gun trials, 
and on Friday, the St. George pays off. The Cwsar differs 
from the earlier Majestics in one or two details; for one thing, 
her turrets are circular, for another, the main deck sponsons 
are slightly different in shape. The weak point of our 
excellent casemate system is the comparatively large gap 
between the armoured sponson and the gun shield—there is 
an aperture large enough to admit a 6in. shell. That a shell 
should exactly hit this place is certainly a small chance, in 
view of the fire that would be directed at the point ; it is, 
however, well within the bounds of possibility, especially as 
the shield is only some 3in. thick. A Gin. Patliser might well 
penetrate that. Another weak point is the thin backs to the 
casemates ; if the ship were engaging enemies on either beam 
itis conceivable that considerable. damage might be done by 
shells penetrating the backs of casemates. : 





_ Tue Terrible, sister to the Powerful, is to be commissioned 
in March. Report sends her to the China station, but there 
!s as yet no confirmation of that rumour. 





NEW PASSENGER STEAMERS THAMES 
RIVER SERVICE. 
; As the Thames passenger steamboat service had for some 
eW years past been gradually falling away from its original 
flourishing condition into what may be fairly termed a dis- 
euiable state, and it had become a rather vexed question 
Ow successfully to resuscitate it, the London County | 
Council, it may be remembered some time ago instituted an | 
ty—through one of its officers—into the causes of this 
ecadence, with a view to finding a means for the re-establish- | 
Ment of a permanent steamboat service on the river. 
mee Thames Ironworks and Shipbuilding Company, | 
imited, hearing of this inquiry, made a proposal—through | 


FOR 








their managing director—that the County Council should 
join them in such an enterprise on mutually advantageous 
terms, the Shipbuilding Company supplying the boats. 
consideration of this proposal was, however, practically 
deferred sine die by the Council, and it eventuated in the 
formation last year of the Thames Steamboat Company—the 
members of the Thames Ironworks Company—which took 
over the fleet of the defunct Victoria Steamboat Company, 
and carried on a service well into the autumn, when the 
boats were laid up. 


The | 


Private enterprise having thus provided a river service, and | 


the boats the new company had acquired being quite behind 
the requirements of the traffic and the times, new vessels 
will, we understand, be gradually provided to replace the old 
ones. As an earnest of this provision, the Alexandra, the 
first of three similar vessels now building, was on Friday 


last launched from the yard of the Thames Ironworks Com- | 


pany at Blackwall. 
intended for ‘ above-bridge” 
have, of course, been adapted for that special service. 


As this vessel, with her two sisters, are | 
boats, their dimensions, &c., | 
They | 


are each 125ft. long between perpendiculars, with a beam of | 
17ft., a depth of 7ft. 9in., and a displacement of 100 tons, at | 


which their water draught will be 2ft. 6in. 
decks from stem to stern, the height between the deck and 
the floor of the saloon being 7ft. 

Being paddle-wheel vessels, they are fitted with oscillating 
engines, having surface condensers; the engine cylinders 
are 23in. diameter, with a piston stroke of 2ft.; steam of 


They have flush | 


| bands, 


a working pressure of 30 lb. per square inch will be supplied | 
by two cylindrical return-tube boilers, the object of these | 


being in duplicate is to keep them entirely under the 
deck, which, conjointly with the engines, being as low in the 
vessel as possible, provides a spacious promenade—on deck 
—on each side right fore and aft. In previous boats of the 


class the boiler casings and engine-room skylights have been | 


so wide that only a narrow gangway was left on each side, 
making the embarking and disembarking of passengers very 
inconvenient. This is now obviated by the improved boiler 
and engine arrangements, the skylights over these com- 
partments being made no wider than just sufficient for light 
and ventilation. 

It was at first proposed to fit these “‘ above-bridge” boats 
with compound engines, but through the reauirement of 


| scription and entrance fee would be raised. 


frequent starting and stopping at a number of piers, it was | 


after careful consideration concluded that they would not 
be so convenient as the low-pressure type oi engine, nor more 
economical in fuel through the shortness of run between 


| stoppages. As the engines are surface condensing, each boat 


is fitted with a circulating pump driven by an independent 
motor, a large double-acting pump for wash deck and fire 
purposes, and a dynamo and engine for supplying the current 
for an electric installation throughout the vessel. 

Below the deck each boat has two spacious saloons, the 
after one being 38ft. long and the forward one 31ft., both of 
the full width of the vessel; a commodious refreshment bar, 
lavatory, &c., are provided in the after one. 

As their engines will indicate about 150-horse power, 
the speed expected to be realised by these boats is twelve 
miles an hour. 








BatH AND WEST AND SOUTHERN CountTIES SoctETy.—This old- 
established Society will this year hold its annual exhibition at 
Cardiff from May 25th to May 30th. The money prizes for stock, 
produce, &c., amount to £3092, in addition to medals and plate. 
There will also be a large display of implements, machinery, and 
articles of general utility, an exhibition of pictures and art manu- 
factures, horticultural, and poultry shows, butter-making, milking, 
and shoeing competitions, and performances by the best military 
Entry forms, regulations, &c., can be obtained of the 
secretary—Mr. Thomas F. Plowman, Bath—to whom application 
should be made at once. Further particulars will be found in our 
advertisement columns. 


AUTOMOBILE CLUB OF GrEAT Britarn.—After the general meet- 
ing of members, at which Mr. Rogers W. Wallace, Q.C., presided, 
on Wednesday last, the first house dinner of this newly-established 
Club was held in the Club House, 4, Whitéhall-court, London, 8.W. 
The Right Hon. Lord Suffield, K.C.B., a member, took the chair 
at this dinner, at which upwards of 100 members and their friends 
were present. The company included the following members : 
The Right Hon. the Earl of Galloway, K.T., The Right Hon. the 
Lord Justice Clerk of Scotland (Lord Kingsburgh, C.B.), Mr. 
Roger W. Wallace, Q.C., The Hon. C. S. Rolls, Major-General E. 
L. England, C.B., &c. It was announced that several additions 
had been made to the roll of membership, and that there only re- 
mained a limited number of vacancies in the roll of founder 
members, and that as soon as these vacancies were filled the sub- 
After the dinner 


there was a conference on “‘The Best Means of Promoting the 
Utility of the Club,” and inasmuch as members of the Club own 
between sixty and seventy motor vehicles, considerable interest was 
displayed in the discussion of the question as to the best means of 
advancing the movement. 
after midnight. 
March 7th. 


The discussion terminated shortly 
The next house dinner will take place on Monday, 
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ing steamer could not enter Cattewater, even with the | 
gullo * of tugs, in the space between Mallard Shoal and 
assistane” d extension of the Batten breakwater without | 
the Preper eat risk, unless the Mallard Shoal were removed. | 
the Fe great risk, unless the Mallard Shoal were removed. 
cage ghe doubt that this extension is the crucial point 
Tee sreoonit scheme, for trawlers sometimes, with an 
D oe ind and ebb tide against them, experience the 
see’ difficulty in rounding the end of the Cattewater | 
aise. Under these conditions, the velocity of the tide | 
yi ts it is said, to seven knots; it is expected that an | 
eT 40 the length of the breakwater will still further | 
saci force of the current. The only plea that appears 
to possess Some value, apart from those put forward by the 
‘qmoters of the project, is that an extension of the Mount 
Patten breakwater would protect and shelter the west side 
if Deadsmau Bay, which is the most exposed part of the | 
whole harbour. ‘ ; ; 
Turning our attention now to the alternative scheme, it 
will be found to be based on very different lines from the pre- 
ceding, and appears to possess superior claims to considera- 
‘on in the important requisites of sea room and the shelter 
d berthing of vessels. In addition, it obviates all necessity 
ri ships to navigate the intricate passages of the Sound, and 
cubstitutes a short railway journey for the transit of 44 miles 
py water. ‘This project mainly consists in the construction of 
» breakwater and landing pier outside Plymouth breakwater 
» a direction nearly south-east at Penlee Point. Within 
ye sheltered area ensured by this protection a series of piers 
Jesigned after the pattern of similar structures in New York, 
udof a length more than sufficient to allow the longest ship 
afloat and of the deepest draught to come alongside, are pro- 
vided. ‘These landing piers will be supplied with all modern 
appliances and machinery for meeting all the requirements of 
ods and passenger traffic. They will be so laid out in Caw- 
cand Bay as readily to admit of the entrance of all vessels 
rounding the head of the breakwater at Penlee Point, where 
they will be effectually protected from the violence of south 
and south-westerly gales. The construction of the break- 
water at Penlee Point will virtually landlock much of 
(awsand Bay, in which there is deep water, so that no 
d ig will be required, and thus a serious item of expense 
avoided. All the landing piers are to be supplied with rail- 
ways, and will all be joined up to the branch line connecting 
the new harbour works with either the Great Western or the 
London and South-Western Railway, or with both, as the 
ecasion might arise. It may be observed that the construc 
tion of the works contemplated in the alternative scheme 
would offer a secure refuge for her Majesty's ships cf war 
when coasting or taking in supplies, as well as to other craft, | 
for they could safely lie in Cawsand Bay, under the pro- | 
tection of the heavy artillery in the neighbouring fortitica- | 
j The proposed undertaking does not in any degree | 
erfere with the rights or interests of the fishing commu- | 
, or clash with those of the Sutton Harbour Company. | 
ved, with regard to the fishermen, that the present | 
scheme interferes with their anchorage ground. They alsoare | 
unanimous in their protest against the extension of the Mount | 
Batten breakwater. They state that when entering the | 
‘-bour against a head wind they are obliged to round the 
i} r as sharply as possible, and even then have con- 
siderable difficulty in clearing Lambhay Point. Frequently 
they are compelled to let go the anchor, when the tide was 


increase the 
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running strongly, immediately after rounding the break- 
wa to escape being driven on the Citadel rocks. If the 





proposed extension were to be constructed the difficulty of 
vetting into the harbour would be increased with an ebb 
tide and an easterly wind against them. The proposal to | 
leave a gap between the present termination and the exten- 
sion of the breakwater was objected to, and very properly so, 
as the chance of a collision when two or more boats were 
endeavouring to work through the same narrow passage, would 
be greatly accentuated. 

There is another point to be taken into consideration with 
respect to the proposal to form a deep-water harbour outside 
the Plymouth breakwafer, so as to render it unnecessary for 
liners to navigate the Sound twice. It isthat the introduction 
of these marine leviathans into the Cattewater, especially if 
the entrance were still further contracted by the addition to 
the Batten breakwater, would be unquestionably attended | 
with danger to the smaller craft plying in the same water- 
way. Frequently there are some twenty-five or thirty boats 
beating out to sea, which occupy nearly all the available 
channel, and if a liner were entering at the same time she 
would be exposed to the risk of either running down one or | 
more of the boats, or when obeying the rule of the road, and 
stopping her engines, of drifting herself on to the rocks. As 
we have said, we for the present express no decided opinion 
concerning the relative merits of the two schemes, we con- 
tent ourselves with placing the various arguments now being | 
used before our readers. 
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NEW CONVEYOR COMPANY'S WORKS, 
SMETHWICK. 

Ir is about seven years since Mr. Gilbert Little conceived 
the idea of establishing a private limited company to pro- 
mote the general adoption of conveyors and elevators in 
mills, During the first year of 
the company’s existence the conveyors and elevators were 
manufactured in two very small sheds, almost nude as 
regards tools or machinery, at Oldham and Accrington. As 
the demand for labour-saving appliances increased, additional 


THE 


works, and factories. 


| manufacturing power was found at Aberdeen and Glasgow; 


but both these cities being too far removed from the manu- 


i facturing districts, where self-acting machinery is in greatest 


| demand, the aim of the company was the equipment of 


NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

STEAM coal still keeps in very good demand ; prices firm and 
stems long. House coal keeps rather quiet owing to the mildness 
of the season, Coal exported for week ending February 12th was: 
Foreign, 53,939 tons, and coastwise, 20,470 tons. Tin-plate trade 
unchanged, Steel and iren works are well employed ; orders 
plentiful. 

Coal: Best steam, 10s. 6d. to 10s. 9d. ; seconds, 9s, 9d. ; house 
coal, best, 11s.; dock screenings, 6s. 6d. to 6s. 9d.; colliery small, 
6s, to 6s, 3d.; smiths’ coal, 6s, 6d. Patent fuel, 10s. Pig iron: Scotch 
warrants, 45s, 8d.; Hematite warrants, 48s. 84d. f.o.b. Cumber- 
land ; Middlesbrough No. 3, 40s. 7d., prompt; Middlesbrough 
hematite, 50s. 14d. Iron ore: Rabio, 13s. 6d. to 13s, 9d. ; Tafna, 
13s. to 13s, 8d. Steel: Rails, heavy sections, £4 10s, to £4 12s, 6d.; 
light ditto, £5 10s, to £5 12s. 6d., f.o.b.; Bessemer steel tin-plate 
bars, £41s, 6d.; Siemens steel tin-plate bars, £4 2s. 6d.; all delivered 
in the district, cash, ‘'Tin-plates: Bessemer steel, coke, 9s, 9d. ; 
Siemens, coke finish, 10s. Pitwood, 15s. London Exchange 
Telegram: Copper, £49 lls. 3d.; Straits tin, £64 5s, Freights: 
Very firm, especially to Mediterranean ports. 


THE 





TRADE AND Business ANNOUNCEMENTS.—The Shettield Corpora- 
tion have awarded Mr. John Spencer, Globe Tube Works, 
Wednesbury, a premium for the design he submitted to them for 
the poles for their electric trams, They have also decided to 
order a large number of the poles from the same firm. The 
design selected is of ornamental character.—On Friday last at the 
Grosvenor Hall, Buckingham Palace-road, between 300 and 350 
employés of Messrs. Drake and Gorham, and their friends, 
‘attended a smoking concert organised for the staff, and a very 
pleasant evening was spént. Mr. Drake stated that 1897 had 
been the tirm’s record. year. in turnover, in spite of increasing | 
competition, and that during the past twelve months £1000 had 
been distributed among the employés in the form of bonuses, 








suitably-situated and specially-designed workshops in the 
centre of industrial England, and the well laid-out engineer- 
ing and metal-working establishments which we are about 
to describe are the realisation of that aim. 

The transport appliance works of the New Conveyor Com- 
pany, Ltd., are about equidistant from Soho Station and 
Smethwick Station on the London and North-Western Rail- 
way, and are also in close proximity to the Handsworth and 
Smethwick Junction stations of the Great Western Railway. 
In going to the works from Smethwick Station, a visitor 
passes through Union-street to Brook-street, the first 
building which is passed is the works manager’s residence, 
adjoining the general and private offices. The offices, which 
are very extensive and comfortably furnished, are all suit- 
ably connected by telephones and speaking tubes, everything 
being arranged to reduce labour even in this department. 

The main stores for finished articles are situated in the 
rear of the general offices, and are commodious yet compact 
with racks and partitions arranged in bays, where the various 
standard chains are kept ready for sending out. By means 
of a well-regulated system, about 7OOOft. of all sizes are 
kept always in stock ready for immediate delivery. Arrange- 
ments are now being made to increase this supply. Pedes- 
tals are also stocked here in large quantities for immediate 
despatch. 

In juxtaposition to the stores is the erecting yard for gas 
works appliances, down the centre of which is laid a narrow- 
gauge railway by Bagnall Limited, to enable the erectors to 
rapidly and economically handle the joists, &c., employed in 
the erection of the superstructure which forms part of the 
retort houses, erected to suit the new “inclined” systems 
of gas retorts. 


In a paper, entitled “Inclined Retorts up to Date,” read 


by Mr. Frederick Egner at the twenty-fourth annual] meeting | 





of the American Gaslight Association, it appeared that 
‘slopers,”” as they are generally called in this country, are 
now in successful operation at Bromley, Coventry, Chatterley, 
Droylesden, Gateshead, Huddersfield, Leigh, Middlesbrough, 
Newcastle-under-Lyne, Rochdale, Salford, Tunstall, West 
Hartlepool, West Greenwich, Bow Common, Brentford, and 
Southall ; and Mr. W. R. Herring, of Edinburgh, late Hud- 
dersfield, remarked that ‘‘ there are not less than eight works 
where the system has been extended after a lengthened 
trial.” The New Conveyor Company have, we believe, 
erected a large percentage of the now successfully-operated 
“inclines,” and, since the above paper was read, have de- 
signed and put up further installations at Batley, Nelson, 
Leeds, and Milan, and have lately received the contracts for 
additional plants at Middleton, Lancs., and Cambridge. 

The principal erecting shops are alongside the gas appli- 
ances yard. They were erected by the company to their 
own designs, being composed of 16in. by 6in. H steel uprights 
and longitudinal joists to carry the rails on which the 10-ton 
and 6-ton cranes travel. From these joists lighter uprights, 
consisting of 9in. by 4in. H steel joists, are taken to support 
the corrugated roofing, which is securely fixed to the prin- 
cipals, made up of 8in. by 6in. joists, 4in. by 4in. T irons, 
and 1}in. rounds, having a suitable radius. The whole of the 
joints are bricked in, due observance being given to light 
above the crane level, a wood framework being securely fixed, 
provided with windows from end to end and along the ends, 
the same being about 4ft. deep. Carts and wagons can be 
drawn right into these erecting shops and under the cranes. 
It isin this shop that the screening plants are erected, the 
cranes being capable of dealing with this heavy class of work 
advantageously. In the last two years these plants have 
been adopted at Aberaman, Dowlais, Cardiff, Brymbo, &c., 
and as we illustrated and described one of these recently in 
our columns, it is needless to refer to the construction or 
working of same. All the parts, including tipplers from 4ft. 
to 8ft. in diameter, picking bangs 3ft., 4ft., 5ft., and 6ft. wide 
from 30ft. to 60ft. long, push-plate conveyors 15ft. to 320ft. 
long, screens, jiggers, &c., were made in this portion of the 
works. Here also the long tray and pusher conveyors for 
coke ovens, gas, chemical, and paper works, are first put 
together. 

We new pass in order to the large machine shop, which 
adjoins the No. lerecting shop. At the Brook-street end there 
is a large planing “machine, used principally for machining 
the heavy coal crushers, picker plates, cylinders, and stools. 
The travel of this machine is 8ft., and a cut 3ft. 6in. wide by 
3ft. deep can be taken with the double tools, which are self- 
acting. both horizontally and vertically, and it is so made 
that a labourer can work it with the greatest ease and accu- 








168 THE ENGINEER 


Fr. 18, 1898 








racy. Although this machine turns out a lot of excellent wasted owing to the apprentice or even journeyman loitering 
work, it is inadequate for the firm’s requirements, and when on the way for a chat with or a remark to the other men, and 
the new foundry gets into thorough working order two | this is done in shops where the strictest of foremen are kept. 
similar machines will have to be added. Side by side with | The Muftler furnace, which is close to the saw, is for heating 
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Fig. 1- COAL STACKING AND CONVEYOR 


this, but with plenty of intervening space, is a large auto- | the heavier plates preparatory to flanging them to form 
matic self-feeding, sliding, surfacing, and screw-cutting lathe ends or sides of tanks, measuring chambers, ‘sure 
with a 50ft. bed, fitted with treble tools and twenty different feeds,” &c. 

speeds, and other lathes not quite so big are 
placed near. 

The next large machine is used for punching 
holes of any shape in plates up to lin. thick, 
and has an automatic stop-catch to enable the 
machinist to carefully adjust the position of the 
plate and ensure accuracy in position of hole 
before putting the ram in action. Besides 
punching, the machine has a shearing action 
at one end, which will cut 3ft. deep through a 
lin. plate, and, in addition to this, an angle 
and T steel cutter in the middle, which auto- 
matically cuts off the uprights, cross bracing, 
guides, and supports for all kinds of conveyors 
and elevators, a template being employed for 
every different length, and large quantities cut 
off, so that the result is every piece of its kind 
is the same length exactly, which ensures a 
perfectly straight conveyor, free from those 
sinuous and objectionable curves which raise 
so much friction, and are generally found in 
long bracings; and in addition to the reduction 
in cost of cutting the bracing, a better con- 
veyor can be supplied in a much shorter time. 

A powerful cold saw is also to be found in 
this shop. It is capable of cutting joists and 
channels, tees and angles, rounds and squares, 
flats, and any other section of iron on the 
market. The cutter itself is 24in. diameter, 
fin. thick, and several of these are kept ready 
for use, and are sharpened by one of Luke and 
Spencer’s handy automatic emery grinders; 
while the saw is in motion a continuous supply 
of water and oil is playing upon it, pumped by 
a small centrifugal at the back, and as there is 
2x well into which the water gravitates after 
passing over the material, the same water is 
used over and over again. It is, therefore, only 
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necessary for the attendant to occasionally 
visit the tap or barrel for the purpose of adding 
to his supply. 

We may here remark that it is a great pity some simple| Thereare here also the bending rolls; the larger, driven by a 
arrangement cannot seemingly be devised to obviate the | separate pair of engines with reversible and automatic expan- 


There are other rolls of the usual design fo 
and opposite to the furnace is a 10-ton straight 
machined all over, and having the concomit 


wrenches. 
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light work 
ening block 
ant bars and 


In the Nos. 1 and 2 erecting shops do. 
scribed above, there are a 10-ton and 4. 
crane respectively, which travel the when 
lengths of the shops. Both Shops _ 
erected from foundations to wood skirtine 
by the New Conveyor Company, and ing 
built on the same plan as the retort hoy.” 
and screening plant roofs with one a 
span. The crane structures were 
by them, but the cranes themse 
supplied by Tangyes. 

Although the light machine shop is y 
so handsome as those described above bs 
substantial and well arranged, haying : 
wooden roof, and being equipped with 
medium and small-sized lathes, boring ma 
chines, drills, key-seaters, punches, c, 
but the special feature is the spiralling tool 
fixed at the door into the spiral Conveyor 
fitting shop. We were informed that there 
is not such another useful or powerfyl 
coiling tool in existence as this machine 
specially designed to turn out conveyor 
spirals of any pitch or diameter, Spirals 
from 4in. to 48in. diameter, of almost any 
depth of steel bar, are coiled at the rate of 
200ft. per hour; and a proof of its strength 
is the fact that fourteen spirals for the 
acetylene retorts at the Royal Arsenal were 
coiled on it, out of bars jin. thick by gin 
deep, 14in. in diameter. a 

This machine is illustrated on the pre. 
vious page. The rectangular strip enters oy 
edge into grooves in the periphery of the two 


large 
also built 
lves Were 


large rolls seen in front, and is bent by a third small rol] 


above and between them. As the leading end comes through 
the rolls it is pulled forward in front of a third small vertical 





Fig. 2-ELEVATING AND TIPPING COAL 


roller, which can be seen above the others. 
bend necessary to give the screw formation is thus started 


The double 


necessity of lathe tenders having to continually leave their | sion gear, is employed solely to work the rolls, which are 14ft. | and maintained throughout the rolling. 

Adjoining the light machine shop is the spiral 
conveyor department, where the screws—as they 
come from the coiler—are fitted on the shafts, 
which range from lin. to Gin. diameter. The 
method of fitting these spirals up are too well 
known to need description; a two-ton overhead 
traveller traverses this shop, so that the con- 
veyors, either in parts or complete, can be shifted 
at will by the erectors. 

Parallel with this shop the general fitting shop 
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Fig. 3-UNLOADING COAL FROM BARGE AND STACKING 


the time spent in these repeated visits, a further period is| the end after the bracket has been temporarily removed. 





stands. 


A special boring tool is used here for 


machining the massive four-roll crusher employed 


in gas works and collieries for breaking the hardest 
of cannel coals. It is a portable contrivance which 
is attached to the side of the crusher, and will 
bore two of the bearings at the same time. 

Side by side with this shop is the storage yard 
for finished articles, where goods that are not at 
once required are stacked under cover ; and at the 
back of these again are the boilers, which are of 
the Lancashire type of Galloway’s make, the feed 
pumps being supplied by Frank Pearn and Co. 

Off Pool-street a new mill-gearing department 
has been erected, but is not yet completed. It is 
fitted with a three-ton overhead traveller, and is 
equipped with the necessary benches fitted with 
vices, &c., and is generally similar to the other 
fitting shops. : 

In the rear of the fitting shops are the erecting 
yards, where, on the occasion of our visit, a four- 


tray conveyors for Hickman’s basic slag was In 
course of erection. The slag is deposited into @ 
new style of mill, where it is ground, and then 
falls into the underground tray conveyors, which 
carry the material to the six elevators, and from 
these it is pitched into shoots leading to disin- 
tegrators. ; ; 

The new foundry, which is not yet finished, is 
a brick building with a corrugated iron roof, an 
machines to get soapy water or other liquid from the tank to | by 18in., being made with a swing-end bracket so that | is arranged with a travelling crane in a similar way to all the 
re-fill their empty tins. It is generally found that apart from | cylinders can be rolled practically true, and then slipped over | other shops. 


The accompa 





nying illustrations represent some of the latest 
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Fes. 18, 1898 
ee seein 
- of coal and coke handling plant designed and erected 
sy5tC Ow Conveyor Company, Limited. 
by the : shows an automatic coal store and boiler house, the coal 
Fig. oo oht in wagons from the railway siding to the 
conveyor, Which trims and stacks the coal over 


t of the yard. 


being br 
transverse 
any par 








similar to that shown in this illustration are already at 
work, particularly in connection with gas works, coke ovens, 
and coal washeries. The wagon is brought to the point 
where it is to be emptied, and the raising of the wagon is 
generally effected by means of a small hydraulic or screw 
ram. As the contents of the wagon are tipped into the 
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Fig. 4—PORTABLE ELEVATOR AND CONVEYOR 


The illustration shows an arrangement prepared for a large 
slectric lighting station with a range of about thirty double- 
fued boilers, but it could be easily modified to deal ina 
similar way with the coal for a battery of coke ovens, rows of 
furnaces, or a bench of gas retorts. It could also be modified 
and altered so that the traversing conveyor could be fixed at 
any desired height above the 
wayons, and the coal from the 
wagons lifted to the heightened 
onveyor by means of an ele- 


hopper, it gradually slides into the elevator boot, and the 
elevator lifts the coal and delivers it to a band conveyor, 
which can be made any desirable length to trim coal over a 
store from 20ft. to 1000ft. Experience has shown that the 


best form of band conveyor is one made of a combination of 
canvas with strips of leather sewn on each side. 


The coal is 





yator. The discharging of the 
coal over the storage is regu- 
lated by means of outlet doors, 
and the conveyor is arranged 
that it can be moved along the 
yard longitudinally, the dis- 





tance of the travel being limited 
nly by the length of this stor- 
age vard. The power necessary 
to work and control the tra- 
versing conveyor is obtained 
from the small engine of the 
grab mounted upon the girder 
conveyor, and the grab carri- 
age is arranged to move on 
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raul 


along the conveyor. The 





method of feeding the thirty 
double-flued boilers is to utilise 
the grab on as few occasions as 
possible, and to attain this end 
the coal is carried from the 
wagons by the conveyor only 
aseach supply comes into the 
works, and delivers it into the 
end of the yard immediately 
over the boot of the elevator. 
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The supply for the boilers is 
taken from that part except 
when the supply runs short, 
when the grab is brought into 
use to lift the storage coal from 
the yard and deliver it into 
the conveyor, which in turn 
shoots it into the part over 
the elevator boot, and thence 
by means of the elevator to 
the conveyor, which distributes 
it into each of the sixty hoppers of the mechanical stokers 
on the thirty boilers. At the foot of the elevator boot a door 
is fitted to prevent the coal from choking, and this door is 
operated by a patent self-acting arrangement connected from 
the driving shaft of the elevator so that the supply of coal 
allowed to pass into the boot is controlled by the speed of 
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Fig. 5—-STORING COKE FROM GAS RETORTS 


delivered from the band conveyor by means of an adjustable 
throw-off carriage, as shown, which can be moved as desired 
from point to point to trim the coal to any part of the yard. 
These band conveyors are made in widths to deal with quan- 
tities from 10 to 600 tons per hour. 


Fig. 3 shows an arrangement of elevators and conveyors | 
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Fig. 6-COAL CONVEYOR 


the buckets. 
Ma of a stoppage is obviated. The arrangement shown in 
18.2 is also very suitable for the coal yard of a large gas 
works, cement works, factories, and other works. 


P Nig. 2 shows a general arrangement for unloading coal by | dust blowing about. in an elevator fixed in this open manner. | : 
'pping the truck up at the end to shoot the coal into the | The barge elevator is raised or lowered as may be necessary | Very substantial tool, 
receiving hopper. Many different arrangements on lines | to suit the rise and fall of the water or tide by means of | ships. 











WITH DIPPING ARM 


river and distributing it over a coal store or a coal yard. 
| The elevator, which is arranged to take the coal from the 
| barge, is made with a close dust-tight casing to prevent any 


more rough usage. 





The correct quantity only is admitted, so all , for automatically unloading coal from a barge on a canal or | the 


compensating balance weights. The elevator working in the 

barge lifts and delivers the coal into the telescopic shoot, 

which in turn feeds the stationary elevator, and this elevator 

lifts the coal and delivers it to the conveyor, which trims it 

over any part of the yard or store. 

Fig. 4 shows an arrangement of a combined portable 
elevator and conveyor, which is something of a novelty. 
In the illustration the coal stack is shown walled up 
all round. The coal is shot from the wagons into the 
hopper of the elevator boot, and the elevator lifts it 
into the traversing conveyor, which in turn trims it 
over the yard. The end elevation of illustration Fig. 4 
shows the stack walled up and the conveyor discharging 
the coal. The side elevation shows the combined 
elevator and conveyor moving along the yard or the 
store. This form of conveyor can be made to unship 
or be taken to pieces, to move from one part of a works 
to another. 

Fig. 5 shows an arrangement for automatically 
storing the coke from benches of gas retorts, rows 0 
furnaces, and batteries of coke ovens, and many similar 
arrangements have been installated to deal with the 
ashes from boilers and furnaces of every description. 
In our illustration we show a setting of “ inclined” 
retorts in a gas works, and the coke falls from the 
retorts against a shield, thence to the coke truck. 
The coke truck is tipped over the receiving pit at the 
elevator boot. The coke, when delivered into the 
hopper, slides into the elevator boot, and is elevated to 
a revolving or shaking screen, which divides the coke 
into the desired sizes. From thescreen the coke drops 
into the conveyor fixed over the large storage hopper, 
which trims it all over the storage, and the wagons 
or carts can be automatically filled by connecting 
bars and levers in the bottom of the storage hopper. 
A very efficient arrangement of this descriptitn has 
recently been completed by the New Conveyor Com- 

pany at the Corporation Gas Works, Nelson, Lancs. 

Fig. 6 shows an arrangement of conveyor with the auto- 
matic dipping end largely used in connection with coal 
screening plants, batteries of coke ovens, &c., to deliver the 
coke into waggons or barges with the minimum of breakage. 
Nearly all modern coal-picking belts, which are only a large 
form of conveyor, are now made with these dipping ends to 
ensure a minimum of breakage. The coke or coal is carried 
in the usual way on the horizontal part of the conveyor or 
pick-belt, and the end is made to dip and rise at will by 
means of counter-balance weights. 








THE SIMPLEX TUBE CLEANER. 


THE accompanying engravings illustrate a tube cleaner 
being introduced by Messrs. Bromell and Co., Thomas-street, 
Liverpool. 

The engraving shows the instrument to consist of two half 
or three third discs, carried on the ends of hinged arms. 
The discs are automatically expanded on drawing the scraper 
through the tube by the sliding wedge sleeve to which the 
handle is attached. Fig. 1 shows the form in which the 





scraper is made for small sizes up to 1?in. diameter. Figs. 2 
and 3 are for sizes from ljin. and upward. The three-arm 
scraper cleans the tube more uniformly all round, we are 
told, at one insertion, but the two-arm scraper stands perhaps 
Fig. 4 shows a quarter disc scraper with 





Fig. 2 


flanged discs for removing scale from the tubes of water-tube 
boilers and economisers. 

The adjusting screw in the boss through which the handle 
passes forms a stop for the sliding sleeve. By advancing this 
screw the expansion of the discs isreduced. By withdrawing 





Fig. 3 


it the expansion is increased. The scraper can thus be made 
to fit the tube as loosely or as tightly as is desired. The 
scraper passes into the tube quite loosely and does all its 
work when being puiled out of the tube. It also brings 





soot and scale into the smoke-box, instead of into the 
combustion chamber, as do all others. 

It is stated that it cannot jam, as a slight push back frees 
it, and it can be brought against the obstructing scale with 
renewed force till the tube is cleared. This seems to be a 
well suited to hard work on board 
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THE THEORY AND PRACTICE OF MECHANICAL 
REFRIGERATION.* 
By Mr. T, R. Murray, Wh. Se., Member. 


THE establishment of free trade, the improved methods of 
rapid transport, and increasing wealth and population, having of 
late years brought to our door enormous food supplies, practical 
science found a new problem in devising some means of efficiently 
preserving meat. 

Engineering skill has solved that problem by the invention of | 
refrigerating machinery, and to-day we find that in almost every | 
town or city of importance cold storage and ice-making installa- | 
tions have been erected; and, in addition to these, chemical | 
factories, breweries, and many other industries, find it desirable 
to have a means of providing a low temperature; so that no 
excuse need be given for the consideration by this Institution of 
a subject of such great present interest and of probable vast 
extension in the not distant future. I propose, therefore, to give | 
a brief description and analysis, from an engineering point of | 
view, of the theory of the subject, and of the application of that 
theory to practice. 

In the first place it is well to have a clear idea as to what has 
really to be done by any refrigerating machine. If two bodies of 
different temperatures are in contact or near each other, and no 
special means are provided to maintain this difference, it is only a 
matter of time till their temperatures equalise. Refrigeration 
demands that a reduction of temperature should be not only 
originated but maintained. It may be well here to recall the first 
law of thermodynamics, which declares that heat and mechanical 
energy are mutually convertible ; and the second law, which states 
that heat cannot pass from a cold to a hot body, unless by the aid 
of some external agent. On these two laws all refrigerating theory 
and practice are based. 

The theoretical cycle of a perfect refrigerating machine is exactly 
the reverse of that of a perfect heat engine. In the latter, heat 
is taken in from an external source at a high temperature, and 
given out at a lower temperature, in its fall doing a certain amount 
of mechanical work. In the former, heat is taken in at a low 
temperature and given out at a higher temperature, and to render 
this possible work has to be done on it. 

The efficiency E, of the heat engine is expressed by the equation 

. . 
5, = 
the absolute higher temperature. By efficiency we here mean 
the quantity of heat units expended in producing work, divided 
by the quantity of heat units taken in at the higher temperature. 

The etticiency E, of the refrigerating machine is expressed by 
= 1 


v 





2”, 4, T, being the absolute lower temperature, and T, 


T2 


the equation E, Efficiency here means the quantity 


2-4) 
of heat units removed, 7.e., the refrigeration done, divided by the 
quantity of heat units representing the work done. 

The most perfect refrigerating machine theoretically possible is 
the combination of such a heat engine with such a heat remover, 
the engine being used to provide the work necessary to raise the 
temperature from T, to T.. 

You will observe that, whereas in the heat engine the efficiency 
becomes greater as the difference between the temperatures T; 
and T, increases, the reverse obtains with the refrigerating machine. 
This is a most important point, which bears directly upon various 
questions of practical refrigeration. I have calculated the efficien- 
cies for temperatures T, from — lideg. Fah. to + 45 deg. Fah., 
and for T, from 50 deg. Fah, to 110 deg. Fah., and also plotted 
them as curves—see Fig. 1, 
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This covers the whole range of practical refrigeration, and wil 
be found useful for many comparisons and calculations when con- 
sidering working cycles. We may then say that what a refrigerat- 
ing machine has really to do is to pump out heat from a cold body 
—from the air inachamber, for instance—and by the expenditure 
of mechanical energy, raise the temperature of this heat to a point 
which will enable it to be carried away by some external agent. 
This agent is, in practice, invariably water. 

Time does not permit our going into the history of refrigeration, 
so we may at once proceed to a consideration of the various types 
of machines now to be found at work, These may be divided 
broadly into two classes—(1) Air machines, and (2) machines which 
depend for their action on the alternate liquefaction and vaporisa- 
tion of some volatile liquid. Class 2 may again be subdivided into 
compression machines and absorption machines. 

In the first class we have now practically only the cold air 
machine of the type still in use to some extent on board ship, and 
for special applications. There is an open cycle machine, that is to 
say, a machine where the air is not confined in closed vessels or 
pipes, as was the case with Kirk’s, Allen’s, and some other obsolete 
forms, but is drawn direct from the chamber to be cooled, and, 
after being brought to a low temperature, is again ejected into it. 
Fig. 2 shows this type in a diagrammatic form. The compressing | 
cylinder draws air from the cold chamber, and compresses it up to | 
about 50 1b. or 601b. per square inch. The heat of compression | 
is removed by discharging the air through a cooler, where a circu- 
lation of cold water reduces the temperature to nearly that of | 
itself, and from this the air passes to the expansion cylinder, where | 
it expands and does work, helping to drive the machine. | 

The result of this expansion is that the temperature falls to | 
something like — 70 deg. Fah. or — 80 deg. Fah., and the air is | 
then discharged into the chamber to be cooled. It will readily be | 
seen that any moisture in the air passing through these operations 
will be frozen, and discharged from the expansion cylinder in the | 
form of snow. This caused serious difficulties in earlier types of | 
machines, principally by choking the valves and outlets of cylin- 
ders, and it was found desirable to get rid of this moisture before 
expanding, either by a mechanical separation of the particles of | 
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*Read 21st December, 1897, before the Institution of Engineers and 
Shipbuilders in Scotland. 











water, or, as in the case of the Haslam machine, by further cooling 
the air, after leaving the cooler, to nearly freezing point. This 
causes the moisture to condense, and enables it to be drawn off as 
water, before reaching the expansion cylinder. This extra cooling 
is effected by passing the air through a series of pipes surrounded 
by cold air returning from the cold chamber to the compressor. 


With regard to the etticiency of cold air machines, Professor 
Ewing, of Cambridge, in his very interesting Howard Lectures of 
this year, states that, as the result of an examination of a number 


of independently recorded tests, he was in no case able to find a co- 
etlicient of performance greater than three-fourths. If, then, wecon- 
sider an ordinary case where heat is being removed from a tempera- 
ture of 18deg. Fah., and discharged at a temperature of 70 deg. 
Fah., we find that theoretically we ought to get an efficiency of 9°19. 


That is to say, with a perfect refrigerating machine, we ought to 


remove 9°19 thermal units for each thermal unit required to work 
the machine, whereas with the cold air machine in practice we 
only remove about three-fourths of a heat unit. It is thus very 
far from perfect. 

The reasons for this are not far to seek. In the first place, the 
air machine rejects heat at a much higher temperature than the 
cooling water, the heat in the compression cylinder rising to as 


Fig. 2. 


OLD AIR CYCLE 





eres 









































SRISLE, YS tif, 
ddd 
COLD CHAMBER T, 











high as 270deg. Fah., and it also cools its air to a much lower 
temperature than the room to be cooled, in some instances to below 
— 100deg. Fah. Thus the difference between T, and T, becomes 
excessive, and is fatal toa high efficiency ; but unfortunately this 
cannot be got over, as air has such a low specific heat, and is such 
a bad conductor of heat, that it is necessary to cool down to this 
low point before discharging, otherwise the amount of air circu- 
lated would require to be enormously increased, which would, of 
course, mean larger machinery and greater expenditure of energy. 
Losses by friction and the presence of moisture are also consider- 
able. 


The relative proportion of work done to refrigerating effect pro- | : L 
i ture in the Weald,” by Mr. C, E. Hawkins. 


duced is shown with great clearness for any refrigerating cycle by 


| proportions of the areas ABCD and A DE 


| class of machine, and when we come to make 


WASTE WATER 


EXPANSION CYL® 


Richardson. 
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— 
Consider, in the first place, that the machine is theorei 
perfect ; then we get the diagram A BCD, Fig. 3, in whi heel 
is the rise of temperature of the air during compression fron 
Fah. to 70deg. Fah. C B represents the removal of heat in «© 
cooler, B to A represents the cooling in expansion eylind In the 
A to D the collection of heat in the refrigerated chamber.’ ~ 

: “ L F represent the : 
portion of work done to the refrigeration produced, Th pro. 
angle A E will be found to be 9°19 times the rectangle B J) C ect. 
now to the working cycle, where the air is raised to 250 de Pan 
the compressor, this will be represented on the diagram he a. in 
and the fall in temperature during cooling by H B. The tout t 
ture, being again lowered in expansion cylinder to - 85 dee ha” 
is represented by the vertical line B G, and the collectionst 2. 
in the chamber by GD. The diagram of work is now BHD. 
which is about 3°75 times the theoretical amount, and when ¢ &, 
pared with the refrigeration done, now represented by area ( DEP 
gives an efficiency of only alittle over 2. As before stated tor 
friction, moisture, &c., reduce thisin practice toabout three-fourth y 
We can thus more clearly grasp the comparative inefficiency of thi, 


i 
Dto( 
Mm 18 deg, 


: ‘ & Comparison With 
the vapour compression machines now in use, we can Teadily 
understand why the cold air machine has practic, it 
died out for general application. I do not, therefy ‘ 
think it necessary to occupy your time with the “ 
tical matters of constructive detail of this type, -_ 

(To be continued.) 
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MINING ENGINEERS, 


THE twenty-sixth general meeting will take place at 
Newcastle-upon-Tyne on February 22nd and 23rd. 189. 
The Wood Memorial Hall of the North of England 
Institute of Mining and Mechanical Engineers will be 
open during the days of the meeting, from . 
to 6 p.m., for registration of address, 
grammes, tickets, &c. 

TUESDAY, FEBRUARY 22nd, 
| 11.30 a.m.—General meeting in the lecture theaty: 
of the Wood Memorial Hall of the North of England 
Institute of Mining and Mechanical Engineers, Noy. 
castle-upon-Tyne. The following papers will be read 
or taken as read :—‘‘ Technical Training in Mining” 
by Prof. Henry Lewis. ‘‘The Manufacture of Fire. 
clay Goods from the Under-clays of Thin Coal Seams” 
by Mr. Philip Kirkup. ‘‘Coal-shipping by Belts” 
by Mr. John Morison. ‘‘ Telescopic Spout for Saving 
Breakage of Coal in First Shipment,” by Mr. E, W 
Crone. ‘Improved Coal-shipping Drop,” by Mr, Hl, 
‘* Historical Notes on Wallsend Colliery,” by Mr. 

E. Forster. ‘‘ The Re-opening of Wallsend Colliery,” py 
Mr. Henry Ayton. ‘‘ Boring against Water in Mines,” by Mr, Vi, 
Walton Brown. The following papers will be open for discussion 

‘‘Light Railways,” by Mr. Leslie S$. Robinson. “A (pe. 
rail or Trestle System of Light Railway,” by Mr. Fred J, 
Rowan. ‘‘An Underground Fire at Bridgewater Colliery. 
by Mr. A Dury Mitton. ‘On some Dangers attending the 
Use of Steam Pipes,” by Mr. A. L, Steavenson, “Machine 
Coal Mining in Iowa, U.S.A.,” by Mr. H. Foster Bain, “Note 


E 9 am, 
issue of pro- 


Za 


| on Extensions of the Coalfield of the North of France,” by 


means of an entropy diagram, that is, a diagram in which the | 


absolute temperatures are laid out as ordinates, and the abscissve 
are the quotients found by dividing the quantity of heat by its 
absolute temperature. These abscissw represent what is known 
in thermo-dynamics as entropy. 
temperature of a body is carried out adiabatically, 7.¢., without 
either gain or loss of quantity of heat, then it will show on the 
diagram asa straight vertical line, and any isothermal change, 


It is plain that if the change of | 


i.e., Without change of temperature, will show as a straight hori- | 


zontal line. 

Cotteril, in his book on the steam engine, refers to the use of 
these diagrams in connection with the thermo-dynamics of steam, 
and Mr. George Richmond, an eminent American engineer, in a 
paper read before the American Society of Mechanical Engineers, 
in 1892, demonstrated their special applicability to refrigerating 
problems. Professor Linde, of Munich, a very high authority on 
theoretical refrigerating matters, has also used this method to a 
considerable extent. 

Let us now apply this to the example of a cold air machine 
already given, viz., taken in at a temperature of /, of 
Fah., being the temperature of the refrigerated chamber, and 


**Occurrence of Iron Ores, and Iron Manufa 
** The Lake Superior 
Tron Ore Region, U.S.A.,” by Mr. Horace V. Winchell. “Tin 
Mining in Tasmania,” by Mr. H. W. Ferd. Kayser. ‘Mining in 
Rhodesia,” by Mr, Albert H. Halder. ‘‘ Occurrence of Cinnabar 
in British Columbia, Canada,” by Mr. W. Hamilton Merritt, 
‘*Observations on Some Gold-bearing Veins of the Coolgardie, 
Yilgarn, and Murchison Goldfields, Western Australia,” by Mr, 
Edward Halse. ‘‘The South Rand Coalfield, and its connection 
with the Witwatersrand Banket Formation,” by Mr. A. R. Sawyer, 
‘*Notes on Borings at Netherseal, Ashby-de-la-Zouch, Leicester- 
shire,” by Mr. G. J. Binns, ‘‘ Notes on the Stratigraphy of the 
Newer Rocks of the Netherseal Borings,” by Mr. C. Fox-Strang- 
ways, of H.M. Geological Survey. ‘‘ Note on Some Rock Speci- 
mens from the Borings at Netherseal,” by Mr. W. W. Watts, of 
the Geological Museum, Jermyn-street. ‘* Submarine Coal Mining 
at Bridgeness, N.B.,” by Mr. Henry M. Cadell. ‘Irish Channel 
Tunnel,” by Mr. James Barton. ‘Slavery in the Coal Mines of 
Scotland,” by Mr. James Barrowman. ‘‘ Latest Developments 


Mr. M. Bertrand. 


| and the Practical Application of Alternating Multiphase Machinery 
| for Power Transmission,” by Mr. Walter Dixon. 


18 deg. | 


rejected at a temperature f, of 70 deg. Fah., which is the | 
temperature of the air after being cooled by the cooling water | 


—the temperature at which the cold air is discharged into the 
chamber to be taken at — 85 deg. Fah., and the highest tempera- 
ture to which it is heated in compression to be taken as 250 deg. 
Fah. We will assume that compression and expansion are carried 
on adiabatically, which is theoretically the case, and as in the 
meantime we do not need to trouble ourselves about the absolute 
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quantities of heat, but only desire to know the relative amount of 
heat expended in work to the amount removed, ¢.., to the refri- 
geration done, it will suit our purpose to take any convenient 
length for the abscissze, as the proportions will in any case remain 
the same. If we were to apply this to any particular size of 
machine, and required to have the diagram areas representing to 
scale the actual quantities of heat dealt with, then we should find 





| our abscisse by dividing the quantity of heat at any part of the 


cycle by its absolute temperature, 


| charge of the party throughout this excursion. 


4,0 p.m.—General meeting will be closed. 4.15 p.m.—Members 
may visit the printing offices of the Nemcastle Chronicle, where they 
will be received by Mr, R. B, Reed. 5.0 p.m,—Members may 
visit the Tolegregh and Telephone Departments, General Post 
office, Westgate-road, where they will be received by Mr. A W, 
Heaviside, superintendent engineer. 7.0 p.m.—Dinner at the 
County Hotel. Tickets 5s, each, exclusive of wine, 

WEDNESDAY, FEBRUARY 23rd. 

Excursion No. 1: 10.0 a.m.—Members and their lady friends will 
leave the Fish Quay, Newcastle-upon-Tyne, in the steamer 
J. C. Stevenson, kindly provided by the Tyne Improvement Com- 
missioners, and proceed down the river Tyne. Members may also 
leave the Central Station, Newcastle-upon-Tyne, by train at 
10.15 a.m. for Wallsend Station, whence they will walk—fifteen 
minutes—to Wallsend Colliery. Mr. T. E. Forster will be in 
Refreshments will 
be provided on board the steamer J. C. Stevenson from 12 noon to 
2p.m. 10.45 a.m.—Arrive at the Tyne General Ferry Landing, 
Wallsend, and walk to the Wallsend Colliery, where the party will 
be received by Messrs. G. B. Forster and T. E. Forster, and Mr. 
H. Ayton, agent. Wallsend coal-shipping staithes may be visited. 
12.0 noon.—Walk to Messrs. John Bowes and Partners, Limited, 
Killingworth coal-shipping staithes, where the party will be received 
by E. W. Crone, agent. 12.15 p.m.—Walk to the Wallsend boat 
landing. 12.20 p.m.—Leave the Wallsend boat landing in the 
steamer J. C, Stevenson for the Cramlington Coal Company s coal 
shipping staithes, arriving at the Northumberland Dock boat land- 


| ing, where the party will be received by Mr, John Morison, agent. 
| 1.10 p.m.—Leave the Northumberland Dock boat landing in the 


steamer J. C, Stevenson to inspect the Tyne Improvemement 


| Commissioners’ Nos, 3 and 4—Backworth—coal-shipping staithes 








at Whitehill Point, where the party will be received by Mr. 
Richardson and Mr, James Walker. 1.40 p.m.—Leave the Tyne 
Improvement Commissioners’ -staithes in the steamer J. C. 
Stevenson. 1.50 p.m.—Disembark at the Milldam boat landing. 
and walk to Westoe-lane Station. 2.30 p.m.—Leave Westoe-lane 
Station by special train for Whitburn Collieries, where the party 
will arrive at 2,45 p.m., and be received by Mr. G. May, agent, 
and Mr, F. Jefferson, manager. Light refreshments will be pro- 
vided by the Harton Coal Company, Limited. 4.0 p.m.— leave 
Whitburn Colliery by special train for Westoe-lane Station, an 
walk to South Shields Railway Station. 4.25 p.m, and 5 Lea 
Trains leave for Newcastle-upon-Tyne. Visitors will be require 
to purchase ordinary tickets at this station. i 
Excursion No. 2: 10.85 a.m.—Members may leave the entra 
Railway Station, Newcastle-upon-Tyne, for Monkwearmouth Statice, 
where they will be received by Mr. M. W. Parrington, agent, an 
be conveyed in brakes to the Hylton sinkings. Luncheon will 
provided by the Wearmouth Coal Company, Limited. 3.30 ek 
Leave the Hylton sinkings, 4.19 p.m. and 4,45 p.m,—Leave Monk- 
wearmouth Station for Newcastle-upon-Tyne, : 
10.30 a.m.—Assemble at the Wood Memorial Hall and take 
steam tram from High Level Bridge, Gateshead, to Messrs. Georg 
Davidson and Company’s Teams Glass Works, where the party * 
be received by Mr. Davidson, The members will also visit t ° 
rope works of Messrs, Dixon and Corbitt and R, 5. Newall ant 
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Company; Limited, where the party will be received by Mr. L. 
seymour, Mr. 8. L, Smith, and Mr, A, C, Kayll. : 
"9,0 p.m.—-Members may visit Messrs, Ernest Scott and Mountain, 
Limited, clectrical and general engineering works, Close, New- 
castle-upon-Tyne, near High Level Bridge, where they will be 
‘ d by Mr. Ernest Scott, Mr. W. C, Mountain, and other 

smbers of the firm. 
a om. Members may visit the printing offices of the 
Vowrcustle News, where the party will be received by the directors 
of the company. 

In order that the necessary arrangements may be made, 
members are desired to make application for tickets not later than 
February 19th to Mr. M. Walton Brown, Neville Hall, Newcastle- 


upon-Ty ne, 


receive 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Jyon and steel manufacturers have scarcely yet begun to reap 
the benefit which it was expected they would derive from the termi- 
nation of the engineering dispute. They reported on ’Change to-day 
—Thursday—in Birmingham that stocks of iron and steel appear 
to have accumulated at the various engineering and other consuming 
establishments during the strike, and that some little time will 
evidently elapse before buyers are in a position to take fresh supplies. 
It has been felt more and more of late that something must be 
done to remedy the anomalous position which the sheet iron 
department occupies relatively to other sections of the iron and 
steel trade. With singles actually selling in some cases at under 
£6, and doubles also not maintaining their quotation of £6 5s. to 
£6 7s. 6d., it is obvious that rock-bottom figures have been reached 
and that the decline must go no further. The Sheet Iron Trade 
Association have therefore drawn up a revised list of sheet iron 
rollers’ wages, which is to be submitted to the men with a view to, 
if possible, reducing costs of production, It has been stated that 
a sheet iron roller can make £1a day, but it has to be remembered 
that the work is heavy and that the mills are not always in opera- 
tion all the week. Allowing, however, for all deductions, there 
seems room for a readjustment of wages to bring them more into 
accord with selling prices, and the hope is expressed that the men 
will meet the employers in this matter in a reasonable and con- 
ciliatory spirit. 

There is still a good demand for pig iron, and prices continue 
strong at 44s. to 48s. for part-mine, 40s, cinder, ordinary all-mine 
50s, to 55s., best ditto 64s. 6d. to 67s, 6d., whilst outside sorts, 
such as Northamptons, at 42s, to 44s., and Nottinghams, Derby- 
shires, and Leicestershires, at about 45s, to 46s., are also in good 
call, 

The Earl of Jersey and Colonel Boughey, sitting as Light 
Railway Commissioners at Stourbridge this week, heard an applica- 
tion by the British Electric Traction Company to construct a light 
railway from Stourbridge to Kniver. The proposed line will be 
a little over four miles long. Lord Jersey said the Commissioners 
would recommend that the line should go forward, subject to 
certain points as to roads and bridges. 

It was stated by the chairman—Mr. T. Salt—at the half-yearly 
meeting of the North Staffordshire Railway Company, when a 
dividend was declared at the rate of 3 per cent. per annum on the 
preference shares, and at the rate of 4?—as against 5 a year ago— 
on the ordinary stock, that the directors had at present under 
consideration certain proposals from the men in their employ, 
which, if granted, would mean an expenditure of £40,000 a year, or 
equal to 1} per cent. 

The ras. i of the Potteries generally was declared to have been 
not highly prosperous, but fairly satisfactory.” 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Muxchester,—The position generally remains one of transition ; 
engineering establishments are gradually getting back into their 
ordinary rotation of work, and in the iron market business is for 
the most part of a tentative character pending a return to the 
normal situation. Buying generally goes on moderately, and 
although specifications on account of old contracts are now coming 
forward rather more freely, it is still exceptional where new orders 
of any real weight are just now being given out. A feeling of 
uncertainty with regard to the future has been noticeable during 
the past week or so, not on account of anticipations of any decreas- 
ing activity in the large iron-using industries, but as to whether 
the termination of the engineering trades dispute is likely at 
all materially to strengthen the market. I have in previous notes 
pointed out that no largely increased requirements for material can 
be looked for just at present ; as this becomes evident, it tends 
somewhat to ynsettle the market, and during the past week there 
has been an irregularity in prices that can only be due to the 
anticipations that had prevailed in some quarters not being 
realised. 

The Manchester iron market on Tuesday was fairly well attended, 

but there was a good deal of variation in the reports as to busi- 
ness. In pig iron a fair weight of buying was reported in some 
quarters, with prices as a consequence tending to harden, whilst 
in others only the most limited transactions were being put through, 
and prices rather easier if anything. The strongest position is just 
now held by makers of local and district brands, who are so well 
sold that they are indifferent about booking further orders, and 
not only are they very firm at the full rates recently quoted, 
but in some cases slight premiums are held out for what 
new business is offered, and 43s, 6d. has been got for Lincoln- 
shire forge, whilst 45s, 9d. to 46s. net delivered Manchester 
has been paid for foyndry qualities, representing 3d. to 6d. over 
the offered basis prices. Outside brands offering here are, on the 
other hand, easier. Merchants have been taking about 49s, for 
foundry Middlesbrough, and makers evidently consider 49s. 7d. 
net delivered by rail Manchester a good average figure to get for 
named brands. For Scotch iron sellers have been taking about 
6d, under the rates they were quoting last week, and, delivered 
Manchester Docks, Eglinton has been offered at 49s. 9d. to 50s., 
with Glengarnock obtainable at about 49s. 6d. American pig iron 
is plentiful and cheaper, ordinary brands being obtainable at about 
44s, 9d. to 45s, delivered Manchester Docks. 
_ Finished iron makers report a moderate business coming forward 
in bars, and prices remain steady at about £5 12s, 6d. to £5 15s, 
for Lancashire and £5 17s. 6d. to £6 for North Staffordshire, 
delivered here. Sheets are excessively quiet, and do not average 
more than about £6 15s., delivered Manchester. In hoops a 
limited miscellaneous business is doing, with association list rates 
unchanged. Nut and bolt makers report orders coming forward 
more freely, and prices tending to harden, but so far without 
really quotable change. 

In the steel trade the improvement recently reported is main- 
tained, Ordinary foundry hematites are not quoted under 57s. 6d., 
less 25, delivered here, and some brands 58s. 6d. to 59s. Local 
steel billets remain at £4 6s, 3d.; steel bars, £6 to £6 5s, 2d.; boiler 
plates, £6 5s, to £6 6s. 3d., delivered this district. 

There is nothing new of any special moment to report with 
regard to the engineering trades. Works are gradually settling 
down into their ordinary operations ; but there is still a not incon- 
siderable proportion of the men who have not yet been able to 
find re-employment, and at the principal establishments in this 
district numerous applications for work are being received every 
day. The large bulk of the men have, however, been re-started ; 
and as arrangements continue to be made at many of the leading 





establishments to put on night shifts, it is probable that before 
very long comparatively few of the workmen will be unable to 
secure re-engagement. 

As to the outlook of work, I understand that one of the largest 
locomotive building firms in Lancashire has already on the books 
orders sufficient to carry them well into next year, while many of 
the other loca] engineering works have orders that will keep them 
going over the present year. In addition to the large amount of 
work already on the books of engineers, I understand that im- 
portant orders are expected in various branches of trade, and ex- 
ceptional briskness would seem to be assured for a considerable 
time forward, 

In one or two Lancashire districts there is some friction with 
the workmen in connection with the new arrangements that have 
been introduced during the recent stoppage. The local trade 
union officials are, as might have been anticipated, endeavouring to 
strain to the utmost their interpretation of the settlement terms 
in favour of the workmen, with the result that in some instances 
the men have been induced to come out on strike, and it is not 
improbable that a joint conference of representatives of employers 
and the workmen, in accordance with the settlement terms, may 
be necessary before these differences can be satisfactorily adjusted. 

The annual report of the British Steel Smelters’ Trade Union 
Society, which has just been drawn up by the general secretary, 
whose offices are in Manchester, shows that the organisation has 
made satisfactory progress during the past twelve months, The 
membership has gone up from 3311 to 3991, and the total worth of 
the society from £5910 to £8531, representing a gain of 680 
members, and £2617 in funds. The secretary states that the 
society has never done so well in any previous year, notwithstand- 
ing the fact that they spent considerably over £2000 in strike 
benefit. Work during the year has been fairly good, and the lock- 
out in the engineering industries has had very little effect upon 
either prices of material or work in the steel trade. The society 
has, with the exception of a strike at Brymbo for better wages and 
conditions of employment, been fairly free from disputes of a 
serious character, 

In the coal trade the position remains practically unchanged. 
The better qualities of round coal, suitable for house-fire purposes, 
still hang upon the market, and although list rates are unaltered, 
selling prices in the open market are easier. Common round coals 
are also plentiful for steam and forge purposes, and supplies are 
offering from outside districts at very low figures, with the result 
that Lancashire collieries find it difficult to maintain their prices, 
and good qualities of steam and forge coal do not average more 
than 6s. to 6s, 6d. per ton at the pit mouth. Engine classes of fuel 
meet with a ready sale, and owing to the depression in the round 
coal trade, some special sorts of slack are rather scarce, with a 
tendency to harden. There is, however, no really material altera- 
tion in prices generally, common sorts remaining at 3s, to 3s. 6d.; 
medium, 3s. 9d. to 4s, 3d.; and the best qualities 4s. 6d. up to 5s. 
at the pit. 

The shipping trade is only moderate, and good qualities of steam 
coal scarcely average more than about 8s. per ton delivered at the 

vorts, 

The annual report and balance sheet of the Wigan Coal and Iron 
Co., which has a paid-up share capital of £1,809,725, has just been 
issued. The accounts for the year ending December 31st, 1897, 
show a profit of £72,658 on the whole operations of the company, 
and this, added to £17,002 brought forward from the —- 
year, makes a sum of £89,660 available for dividend. The directors 
recommend a dividend of 4 per cent. for the year, which requires 
a sum of £72,389 ; an instalment of 2 per cent. was paid in August 
last, for the six months ending 30th June, which absorbed £18,097, 
so that a further sum of £54,291 is needed to make the dividend 
4 per cent. for the year, leaving to be carried forward the sum of 
£17,271. The report states that the output and sales at the 
collieries had slightly increased, but the pits had been working 
short time. Prices were practically unchanged, and there had 
been no alteration in colliers’ wages. The borings in Nottingham 
mentioned in the last report had been proceeded with, and a site 
at Manton, near Worksop, selected for the first pits. The demand 
for iron and steel had been fairly good, though prices were lower 
than at the time of the last report. The competition from the 
United States continued. The ‘‘Workmen’s Compensation Act, 
1897,” laid a new and heavy burden on the company. 

Barrow.—The demand for hematite pig iron is well maintained, 
and a considerable business is offering for Bessemer descriptions of 
metal. Makers are very busy, and are keeping in blast forty-one 
furnaces, as compared with thirty-six in the corresponding week of 
last year. Speculation has not been active in warrant iron during 
the week, as holders are very firm, and not disposed to sell, except 
for fuller prices ; and makers are not in a position to sell them 
much metal, as they are already very fully booked forward. 
Indeed, makers could very well do with additional furnaces in 
blast, but the supply of raw material is not sufficiently plentiful 
to enable them to do this. Prices are very steady, with makers at 
49s, to 51s, per ton net, f.o.b., for mixed Bessemer numbers, and 
warrant iron at 48s, 9d. net cash sellers, 48s, 85d. buyers. During 
the week stocks have been little altered, only a decrease of 29 tons 
being reported. The tonnage in stock now stands at 185,906 tons, 
being an increase since the beginning of the year of 1456 tons. 

The iron ore trade is exceedingly brisk, and the output from 
the mines is far short of the requirements of smelters, Prices 
show no variation, Good average qualities of native ore are 
selling freely at 10s, 6d. to lls, 6d. per ton net at mines ; and 
Spanish ores, which are still largely used in the district, are at 
14s. 6d. to 14s. 9d. per ton net at West Coast ports. 

Steelmakers are very busily employed, and they report a very 
brisk demand for steel shipbuilding material, orders for which 
are already very well held. They are well off for orders 
for heavy steel rails, and the market is improving in this depart- 
ment, sana being steady for heavy sections at £4 10s, per ton. 
Other branches of the steel trade are busy, and the outlook 
remains very satisfactory. 

Shipbuilders are gradually showing more and more activity now 
that the engineers are back again at work, and progress is being 
made in the construction of several ships which are almost ready 
for launching. Messrs. Vickers, Sons, and Maxim, is one of the 
firms that has been asked by the Admiralty to tender for four first- 
class belted cruisers, At present two other first-class cruisers are 
being built at Barrow, H.M.S. Niobe, which is nearly ready for 
delivery, and H.M.S. Amphitrite, which will soon be launched. 
Marine engineers are very busy. 

Coal is a very quiet trade, and coke remains firm and at good 
prices. 

Shipping at West Coast ports is more actively employed, The 
exports during the week of{ pig iron have been 15,140 tons and of 
steel 18,338 tons, as compared with 4134 tons of pig iron and 3151 
tons of steel in the corresponding week of last year, an increase of 
11,006 tons of pig iron and 15,187 tons of steel. The total ship- 
ments for the year total up 61,068 tons of pig iron and 77,700 tons 
of steel, as compared with 41,307 tons of pig iron and 56,731 tons 
of steel in the corresponding period of last year, showing an increase 
of 19,761 tons of pig iron and 20,969 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE weather as a whole maintains its abnormal mildness, and 
although a touch or two of frost warns us occasionally that we are 
not yet out of the winter, the cold snap does not last or 
to impart firmness to the house coal trade all round. e€ pits, 
however, are working fully up to the average, and the output is 
quite equal to the weight brought to bank for the corresponding 
period of last year. As stocks are considerably less than is usually 
the case at this season, the tone of business is fairly satisfactory, 
and the outlook for the future is brighter. The close of the engi- 


neers’ strike has not accelerated the demand for coal to anything 
like the extent it was anticipated. This is held to prove that 
during that calamity there must have been more work done in the 
heavy establishments than people supposed. On all hands, how- 
ever, it is believed that a good year of business is in front of us, 
and that the decided betterment in the English iron trade must 
soon tell to the advantage of the coalowners. In house coal 
London continues to confine its demand to the better qualities, and 
in cases where secondary grades have accumulated on the 
railway sidings some concessions have had to be made to 
clear stocks. Supplies in the hands of merchants are at 
present exceptionally small, and if we were yet to have a 
sharper touch in the weather the effect would promptly 
tell on the trade. Silkstones, best qualities, are 9s. 3d. 
to 10s. per ton ; ordinary, from 7s. 6d. per ton; Barnsley house, 
8s. to 9s, per ton ; seconds, from 7s. per ton. In steam coal, the 
season’s demand is fully up to the average, the railway companies 
taking beyond their usual requirements, and the export business 
being also good. Barnsley hards are at 7s. to 7s. 9d. per ton ; 
seconds, 6s, 3d. to 6s. 9d. per ton ; the longer days cause gas coal 
to be in less demand, although it does not affect values, as the gas 
companies have, in nearly every instance, secured themselves by 
contracts, In engine fuel a steady trade is reported, good nuts 
making 6s. to 7s. per ton; screened slack, from 4s, 6d. per ton ; 
pit slack, from 2s. 6d. per ton. Stocks of coke are diminishing, 
thus causing a firmer tone to be given to the demand for advances 
on quantities for forward delivery. Ordinary coke fetches 9s. to 
10s. per ton ; washed coke, 11s. to 12s. per ton. 

In the local iron market an increased demand is shown for 
hematites, both of the West and East coasts. A good sign is evident 
in the readiness of customers to place orders for forward 
delivery at present quotations. The makers believe that a rise 
will soon take place, and they are therefore reluctant to enter into 
any engagements for the future. With one shilling a ton more to 
pay for ore, and sixpence a ton more for coke, that attitude on the 
part of the makers is not unreasonable. They are encouraged, 
too, in their hope for better values by the fact that stocks gener- 
ally are not heavy, and with the expected activity in trade 
prices will at once go up. 

A feature of local business at present is the briskness in the 
engineering establishments. This is largely owing to the 
increasing use of machinery and the greater confidence felt by 
manufacturers in being freed from the restrictions which hampered 
their enterprise in the use of these labour-saving inventions. ; 

On Saturday afternoon a goods train, composed of twenty-five 
trucks, arrived in Sheffield filled with German-made machinery, 
the whole consignment being toa single firm in that city. This 
was one of the results of the thirty weeks’ strike in the engineer- 
ing trade. The machinery and other appliances consisted of goods 
which, it is said, could easily have been made in this country, had 
the engineering establishments been open for business. The 
arrival of the train, which stood for some time opposite one of our 
largest establishments in the heavy trades, was regarded with 
much interest. But it is only one of many instances in which 
work which could have been done in the district had to be sent 
abroad, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE pig iron market again shows indications of improvement, 
for though the amount of business done this week has been com- 
paratively small, yet the prospects are better, and the dull period 
of the year is rapidly approaching its termination. Local con- 
sumption is increasing very satisfactorily, and shipments, which 
hitherto this year have been small, are improving substantially, so 
that this month’s now fall very little short of the excellent return 
for the corresponding month last year. Stocks of pig iron are not 
increasing now, though they have been doing so all this year up to 
this week, and there is likely to be some scarcity of pig iron before 
the spring is over. There can be no doubt of the activity in the 
finished iron and steel trades, and there are good prospects in all 
branches, so that sellers are justified in taking an optimistic view 
of the future. The small-pox epidemic from which Middles- 
brough is at present suffering has as yet had no effect upon the 
iron or allied trades, but it deters business men from other dis- 
tricts from visiting the town, and at last Tuesday’s market the 
attendance was not one-third of what is usual. Some of the con- 
suls refuse to give clean bills of health to vessels leaving Middles- 
brough for the countries which they represent, but as yet this has 
not affected the exports, while the imports are as heavy as ever, 
Freights, however, are advancing, and that will be the main difti- 
culty, as it will place Middlesbrough makers at a disadvantage 
when competing with those in other parts of the district. 

The exports of pig iron from the Cleveland district this month 
have reached 40,033 tons, as compared with 31,374 tons last month, 
and 47,424 tons in February, 1897, to 16th. The shipments over- 
sea are now showing a satisfactory improvement, though the 
German merchants have so far this year bought pig iron but 
sparingly in this country for spring delivery, The stock of Cleve- 
land pig iron in Connal’s stores on the 16th was 86,408 tons, an 
increase for the month of 3578 tons, but during the past few days 
there has been a decrease. Of hematite iron 46,833 tons were 
held on the same date—a decrease this month of 1606 tons, 

The price of No. 3 Cleveland G.M.B. pig iron for prompt f.o.b. 
delivery is about 40s. 9d. per ton, and very little can be bought 
under that figure, though some consumers have been prepared to 
buy freely if 3d. or even 14d. per ton less would have been accepted. 
For delivery up to the end of June 41s, 3d. is the general price, 
though some business has been done at 41s. this week. No. 1 
Cleveland is scarce, and producers are able to realise 42s. 6d. for 
it. No. 4 foundry iron is obtainable at 40s. 3d., grey forge at 
39s. 3d., mottled and white at 30s. for early delivery. Messrs. 
Wilson, Pease, and Co., at the Tees Ironworks, Middlesbrough, 
have re-commenced operations at the two blast furnaces which 
were stopped in the early part of the month by an explosion, which 
did a good deal of damage to the engine and blast tubing. 

In hematite iron a fair business is being done both on local and 
export account. But the high price that is quoted for East Coast 
as compared with West Coast brands is curtailing the demand from 
Sheffield for the former, and West Coast makers are regaining their 
former ascendency in that market, as they supply what is generally 
regarded as a better quality of iron at a lower price than East 
Coast producers. The West Coast trade in hematite iron has so 
improved of late that more furnaces have had to be re-lighted there, 
whereas the number in operation has had to be reduced on the 
East Coast. The price for mixed numbers is steady at 50s. per 
ton for early delivery. Kubio ore is becoming dearer, the rate of 
freight is increasing to Middlesbrough on account of the epidemic. 
Shipowners are not very ready to charter their vessels for that 

port, as when they leave it they will have to undergo quarantine 

efore entering many other ports. Hematite makers on Tees-side 
will be placed at a disadyantage when competing with producers in 
other parts of the district and in other districts, for their ore will 
cost them more, The figure now quoted for average Rubio ore is 
14s, 6d. per ton delivered at Middlesbrough wharves, while the 
freight from Bilbao to the Tees is raised to 5s, 3d, 

Finished iron and steel manufacturers are generally doing well. 
There has been developed a large export demand for steel plates, 
chietly for Germany, and steps are being taken by the German plate 
makers to counteract the competition of British plates in their 
shipyards. They are endeavouring to obtain more favourable rail- 
way rates. The present quotation for steel ship plates is £5 8s. 9d. 
per ton, and iron ship plates can be bought at £5 3s. 9d., while 
steel ship angles are at £5 5s., and iron ship angles £5, all less 
24 per cent. at works. An increased quantity of plates and angles 
is required for constructive purposes. The steel girder trade is 
active on account of the great briskness in the building industry in 





most parts of the country. Common iron bars are at £5 5s., and 
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there is a larger export demand than has been known for some 
years. Heavy steel rails are firm at £4 10s. net at works. 

The death is announced at Johannesburg at the age of forty- 
nine years of Mr. Frederick W. Stoker, who was for a considerable 
period general manager of the Moor Steel and Ironworks at 
Stockton-on-Tees, which he partly designed. He was well known 
for his engineering abilities. In partnership with Mr. Henry 
Smith he started the Eaglescliffe Foundry, near Stockton, now a 
branch of Messrs. Head, Wrightson and Co.’s works. Mr. Stoker 
was a son of Dr. Stoker, late head of the Durham Grammar 
School. The death is also announced of Mr. Alfred Jones, for 
some years mill manager at the North-Eastern Steel Works, 
Middlesbrough. 

The coal trade is quieter this week than it has been for several 
weeks, but collieries are kept in full work, and a resumption of 
activity is looked for when the Baltic shipping season commences, 
which will be sooner than usual if the mild weather continues. 
The Pelton Coal Company have received from the Stockholm Gas 
Company an order for 75,000 tons of best gas coals, and the price 
is 10s. 11d. ¢c.i.f. Stockholm, an increase of 84d. per ton, as com- 
pared with last year’s contract. Of the 180,000 tons of coal required 
by the Swedish State Railways, 130,000 tons will be supplied by 
Durham Collieries, Lambton coal being chiefly supplied, and the 
prices are about 4d. above those of last year. The price to be paid 
for the quantity to be delivered at Stockholm—31,000 tons—is 
12s. 9d. ¢.i.f. The Durham colliers are applying for a further 
advance of wages. The Togston Colliery, Northumberland, is to 
be re-opened, and a new pit is being sunk near Seaham Harbour by 
the Marquis of Londonderry. 

It is stated that the North-Eastern Railway Company is about 
to remove to Shildon the wagon works which have been 
carried on at West Hartlepool since the time the West Hartlepool 
Harbour and Railway Company owned the line. The North- 
Eastern are concentrating their wagon building at Shilden. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market has exhibited comparatively little 

animation in the pest week. Of speculation business there is much 
less than might have been anticipated, and on several days a 
slightly weaker tendency in prices has been felt on ’Change. A 
small business has been done in Scotch warrants at 45s. 7d. and 
45s, 8d. cash, and 45s. 10s. and 45s. 10$d. one month. There was 
scarcely any spot inquiry for Cleveland warrants, but a limited 
quantity of this class of iron at 40s. 85d. and 40s. 9d. one month. 
Cumberland hematite was done in small quantity at 48s. 74d. and 
48s. 84d. cash, and 48s. 1ld. one month, For Middlesbrough 
hematite warrants there was no inquiry. 
-~ Makers of ordinary Scotch pigs are disposing of the greater 
part of their output direct to merchants and manufacturers, only a 
small proportion being put in the shape of warrants. Scotch 
hematite pigs continue to go directly into the hands of consumers, 
and the quotation is 52s. 6d. per ton, delivered in railway wagons 
at the steel works. 

Since last report four additional furnaces have been put in blast, 
two upon ordinary and two on hematite. There are now thirty- 
eight furnaces producing hematite, thirty-nine ordinary, and six 
basic iron ; the total of eighty-three thus in operation in Scotland, 
comparing with seventy-nine in the preceding week and eighty- 
two in the corresponding week of last year. 

Very little pig iron is going into store, it is understood, at any of 
the ironworks. In the Glasgow warrant stores there has been a 
small reduction of 230 tons in the stock in the course of the past 
week, and the total stocks amount to only 335,000 tons, being 
27,000 tons less than at this time last year. 

In one or two instances the makers of Scotch pig iron have 
reduced prices 6d. per ton:—Govan and Monkland, f.o.b. at 
Glasgow, Nos. 1, are quoted 46s, 44d.; Nos. 3, 46s.; Wishaw and 
Carnbroe, Nos. 1, 46s. 74d.; Nos. 3, 46s. 14d.; Clyde, No. 1, d1s.; 
No. 3, 47s. 6d.; Gartsherrie, Calder, and Summerlee, Nos. 1, 
5ls. 6d.; Nos. 3, 48s.; Coltness, No. 1, 52s. 6d.; No. 3, 48s. 6d.; 
Glengarnock, at Ardrossan, No. 1, dls. 3d.; No. 3, 46s. 3d.; 
Eglinton, at Ardrossan or Troon, No. 1, 48s. 3d.; No. 3, 46s. 9d.; 
Dalmellington, at Ayr, No. 1, 48s. 3d.; No. 3, 46s. 9d.; Shotts, 
at Leith, No. 1, 52s.; No. 3, 48s.; Carron, at Grangemouth, No. 1, 
51s. 6d.; No. 3, 48s. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 3507 tons, compared with 3855 in the corresponding 
week of last year. There was despatched to Holland 250 tons, 
Australia 195, United States 25, India 100, Italy 30, Germany 30, 
Belgium 30, China and Japan 350, other countries 60, the coast- 
wise shipments being 2437, against 2779 in the same week of last 
year. 

The manufactured iron and steel departments are well employed, 
and in both cases, but especially as regards steel, the prospect is 
that trade will be still busier in the near future. 

The coal trade has been less active in the shipping department. 
From Firth of Forth ports shipments have been good ; but they 
have fallen away in a marked degree in Fife and on the West 
Coast. The total coal shipments amounted to 108,414 tons, com- 
pared with 117,449 tons in the preceding week, and 127,342 tons in 
the same week of 1897. For steam coal there is a fair market, at 
steady prices ; but all coal has been quieter on the spot, there being 
at the same time rather more inquiry for the latter quality for 
forward delivery. As regards main coal, the price has been easing 
a little, and it has been found somewhat more difficult to dispose 
of the entire output of the pits. Almost all kinds of small coal 
are in good request. Main coal is quoted, f.o.b. at Glasgow, 
6s. 6d. to 6s. 9d.; ell, 7s. to 7s. 3d.; splint, 7s. 3d. to 7s. 6d.; 
steam, 8s. to 8s. 3d. per ton. 

An agitation has been commenced among the colliers for an 
advance of wages. The men have been recommended by a con- 
ference of delegates, held in Glasgow, to make a move in that 
direction. There can be little doubt, however, that the time is 
inopportune. The state of the trade at present ought to be suffi- 
cient to convince the leaders of the men that they are urging 
them to place themselves in a false position. The movement is 
not likely to receive any encouragement from the coalmasters. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE great complaint at Cardiff this week is that too little steam 
coal is coming to hand to meet requirements, Last week the 
shipment totalled 33,000 tons, and, judging from the cargoes going 
off in rapid succession, another large total is certain. Amongst the 
notable consignments beginning the week were 7250 tons in two 
cargoes to Hong Kong, and 6000 tons in one to Tijilatjap. Swan- 
sea coal shipments were rather low, only 29,559 tons, owing chiefly 
to lack of tonnage. Newport in foreign and coastwise showed a 
fair average. A marked feature about the Cardiff market is the 
demand for the semi-bituminous coals of Monmouthshire. These, 
it was reported, are difficult to obtain, and realise high prices, 

Mid-week prices on ’Change, Cardiff, were as follows :—Best 
steam coal, 11s. 6d. to 11s. 9d.; best seconds, 11s, 3d. to 11s. 6d.; 
ordinary seconds, 10s, 6d. to 1ls.; best drys, 10s. 6d. to 10s. 9d.; 
seconds, 9s. 9d. to 10s.; best Monmouthshire, 10s. 6d. to 10s. 9d.; 
seconds, 10s. to 10s, 3d.; best small steam, 6s. 3d. to 6s. 6d.; 
seconds, 5s. 9d. to 6s.; inferior, from 5s, 3d. to 5s. 6d. per ton. 

It is scarcely necessary to point out that this separation of 
qualities into more than the usual classes, coupled with existing 
prices, indicate a sound state of business in steam coal. 

‘his is much healthier than the house coal trade, which is 
generally at this time of the year in a brisk state. The most that 
can now be stated, as reported on ’Change, Cardiff, Monday, is 








all that could be said was that sellers are able, without much 
difficulty, to find an outlet for their production. ‘A sharp snap 
in March,” remarked a house coal owner, “‘ would soon alter this 
state of things.” 

House coal prices, Cardiff, are as follows :—Best household, 11s. 
to lls. 6d.; No. 3 Rhondda, 10s. 9d.; brush, 9s. 3d. to 9s. 6d. ; 
small, 8s. 3d. to 8s. 6d.; No. 2 Rhondda, 9s, 6d. to 9s. 9d.; through, 
7s. to 7s. 6d.; small, 5s. 3d. to 5s. 6d. Patent fuel is in good 
demand, with little variation in price. Latest: Best brands, 
10s. 6d. to 10s. 9d.; seconds, 10s. to 10s. 3d. 

Swansea coal prices: Anthracite, 11s. to 11s. 6d.; seconds, 9s. 6d. 
to 10s.; ordinary large, 8s. 9d. to 9s. 3d.; small rubbly culm, 
4s. 9d. to 5s. Steam coal: 10s. to 10s. 6d.; seconds, 9s. 64d.; 
| bunkers, according to quality, 8s. to 8s, 9d.; small, 4s. 9d. to 
| 5s. 6d. f.0.b, Swansea, cash thirty days, less 24 } 











24. House coal: No, 3 
| Rhondda, 10s. to 10s. 6d.; through, 9s. to 9s. 6d.; small, 8s. to 
| 8s. 6d.; No. 2 Rhondda, 9s. 6d. to 10s.; through, 7s. 9d. to 8s, 6d.; 
small, 5s. 3d. to 6s. Patent fuel: 9s, 6d. to 10s. 6d.; shipment last 
week exceeded 7000 tons. 

The Port Talbot Railway was opened for passenger traffic on 
Monday. I note that the Llanelly Chamber has petitioned in 
favour of the line from Llandilo to Pontardulais. Unquestionably 
Wales has suffered from railway lethargy, and the public are 
moving in the matter in numerous quarters, The Cardiff Railway, 
in its projects for new railways, is receiving strong public support 
all over the district. 

Last week I recorded the success of the Ebbw Vale Company in 
securing a large contract for rails to Sydney, but was not then 
supplied with the figures. It now appears that the contract was 
secured for £4 16s. 1d. delivered. The competition was keen. 
Several of the firms competing, including Cyfarthfa and Dowlais, 
quoted £5 1s. 2d. Rails still engage the fullest attention. 
Quantities have left the principal works during the last week, one 
fine cargo of 3600 tons for Calcutta ¢/@ Cardiff, in addition to con- 
signments for the Great Western, Barry, and the Rhymney 
Railways. 

The improvement in iron and steel, strengthened by the settle- 
ment of the engineers, is telling favourably in various quarters. 
One of the three furnaces at Tredegar, which has been out for over 
six years, is being lit, and others are to follow. I expect soon to 
chronicle a movement at Treforest, where every care has been 
taken to keep a compact works intact. The dismantling of 
Rhymney steel works, which Mr. Snelus, an excellent authority, 
condemned at the last shareholders’ meeting of the Rymney Iron 
Company, has been to the advantage of the Ebbw Vale Company, 
which secured some good plant. Probably the expenditure neces- 
sary to put the works abreast of Cyfarthfa and Dowlais would have 
been an insuperable difficulty, and the distance to seaboard another 
| great impediment. 

The start of another works is announced—that of Pentyrch 
Steel and Tin-plate Works, which starts this week, after a stop- 
page of ten months. And still another, which Wales, especially 
down in the west, is welcoming as a new industry. This is by 
Messrs. Lysaght, at Newport, Mon., one of the leading makers of 
galvanised sheets. This will soon begin on a large scale, prepara- 
tory to a still further development seaboard. 

Reports from Swansea harbour show a large import last week. 
In pig iron 2953 tons, steel scrap 616 tons, and 3000 tons of iron 
| ore, Bilbao and Marbella. A good deal of the pig iron came from 
| Workington, Ulverston, and M llom. Newport, Mon., has also 
been a free importer of pig iron, chiefly from Ulverston and 
Duddar. 

On ’Change, Swansea, this week, it was a subject of gratifying 
remark that 3000 tons of tin-plates were shipped last week for 
Russia and ports in the East. The total to all quarters was only a 
little under 10,000 tons. 

In pig iron it was shown that an appreciable advance in prices 
had taken place, and a greater production been made. The 
finished iron and steel works were reported busy on rails and bars, 
while some are entering upon new business, such as the manufac- 
ture of springs and structural iron generally. 

A good increase is taking place in the Swansea district in black 
sheets and in galvanised. 

Last week the shipments of plates from Swansea totalled 61,320 
boxes ; receipts, 48,545 ; present stocks, 117,957 boxes. January 
shipments were 14,735 tons, as against 13,770 tons in January, 
1897. A hopeful contrast. 

At Briton Ferry a fair output of pig iron took place last week, 
and steel bar make at the Briton Ferry and at the Albion came 
up to the average ; tin-plate mills busy, but shipping dull. 

Latest iron and steel quotations on ‘Change, Swansea, are as 
follows :—Glasgow pig, 45s. 8d.; Middlesbrough, No. 3, 40s. 65d.; 
hematite, 49s. 9d.; Welsh bars, £5 7s. 6d. to £5 10s.; sheets, iron 
and steel, £6 7s. 6d. to £6 10s.; steel rails, heavy, £4 10s. to 
£4 12s. 6d. ; light, £5 10s. to £5 12s. 6d.; Bessemer bars, £4 1s. 6d.; 
Siemens, £4 2s. 6d.; tin-plates, Bessemer cokes, 9s. 9d. to 10s.; 
Siemens, 10s. to 10s. 6d.; ternes, 28 by 20, 17s. 6d., 18s. 6d. to 
21s.; best charcoal, 11s, to 12s.; washers, 6d. to 1s, less. Block 
tin, £64 to £64 12s. 6d. 

At Cardiff the coke demand is greater than the supply ; prices 
are from 15s. 6d. to 17s. for furnace coke, and foundry from 
17s. 3d. to 24s. Pitwood is dull at 14s. 6d. ex ship. Iron ore 
active ; Rubio, 14s. to 14s. 3d.; Tafna, 13s. to 13s. 6d. 


















NOTES FROM GERMANY. 
(From our own Correspondent.) 

Activity at the iron and steel-producing establishments has 
been pretty lively upon the week ; the tone of the market was firm, 
and prices are comparatively stiff. Large sales have not been 
effected lately. 

In the Rhenish-Westphalian district the position of the iron 
business is much the same as before. The endeavours to form a 
bar and sheet convention have not led to any positive result yet. 
The Rhenish- Westphalian billet convention is willing to grant to 
the wire mills M. 7 p.t. export bounty on fresh contracts, while 
the pig iron syndicate offers to pay M. 2 p.t.; the rate for export 
is 60 p.t. as before. The billet convention is willing to dispense 
with an export control. The coal convention has not taken posi- 
tion yet with regard to the above arrangement. 

In order to guard themselves against the high — of the 
heavy plate convention, large freighter firms of Hamburg and 
Bremen have resolved on the forming of aconvention for the purchase 
of heavy plates. The majority of the freighter firms are reported 
to be inclined to join the convention. 

Latest list quotations for the different sorts of raw and finished 
iron are as under:—German foundry pig, No. 1, M. 66 to 67; 
No. 3, M. 60 to 61 ; white forge pig, M. 58 to59 ; basic, M. 59 to 61 ; 
German Bessemer, M. 60 to 62; spiegeleisen, M. 65 to 67 ; mer- 
chant bars, M. 130 to 153; angles, M. 132 to 135; girders, M. 121 
to 128 ; sheets, M. 145 to 165; the same in basic, M. 135 to 150; 
heavy plates for boiler-meking purposes, M. 175 to 185 ; the same 
in basic, M. 140 to 160; Siemens-Martin plates, M. 150 to 158; 
Bessemer rails, M. 116 to 120; light section rails, M. 110 to 115, 
all per ton at works. 

The collieries of the Saar district produced in January of 
present year 725,990 t., consumption amounting to 715,150 t. 
During the same period last year production was 677,285 t., and 
consumption 670,280 t. 

According to a note given in the Rheinische Westphilische 
Zeitung, prices on the Swedish iron market, which had been rather 
decreasing for some sorts during the latter part of the year past, 
are very firm now, a tendency to move upwards being even notice- 
able here and there. The extreme stiffness in prices is partly due 
to the strong inland demand for iron and steel, which has been 
steadily increasing for the last few years. The fact that last year 
only 73,300 t. Swedish pig iron were exported, while production 
amounted to 533,800 t., speaks well for the activity of the Swedish 





that the market is healthy, but with no great pressure, and 





inland iron trade. Export in bars from Sweden was 20,600 t. 
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lower in 1897 than in the year before. The exceptionally 

winter is also considered as having in some measure tendon 
increase the stiffness in prices on the Swedish iron market mak . 
being unable to secure a sufficient quantity of iron ore and a 
coal, which are generally conveyed on sledges, and as there ha, 
been next to no snow in Sweden this year, and consequently eve 
sleighing, several blast fuanace works will soon be obliged » 
reduce their output. Many firms have already sold one-half “ 
three-quarters of this year’s make, and show but little inclination 
to book further orders at the ruling quotations. The terminati.. 
of the difficulties in the English engineering industry is also having 
a favourable influence on the Swedish iron trade, demand for ine 
and steel having again increased. be 

The Austro-Hungarian iron market improves but slowly 
Prague and in Budapest some rather small sales in mer hant iro 
were effected last week. There have already been severa| in 
on the market in foundry pig from the new Triest blast furnace 
works, and demand for this make seems likely to develope por 
factorily. Trade in all sorts of plates, in wire, and in wire articles 
continues dull and depressed, while hardware is showing a slightly 
improving tone, y 

Official quotations, free Vienna, are as follows: 
iron, 45°50H. to 47f.; grey ditto, 48f. to 51f.; coke pig iron, 1641 
to 47#.; grey ditto, 48H. to 51fl. Ingots, 76f. to 80H. Bars 
112°50fl. to 122°50fl.; tank plates, 135f1.; boiler plates, 1808.» 
steel plates, 137°50H. to 165f1.; galvanised sheets, 2104. to veaq? 
girders, 111fl.; all per ton. i 

In France the iron business is at present somewhat inclined to 
weakness, makers offering merchant iron below list rates. 

The number of orders received on the Belgian iron market is 
small, inland demand being but moderate. 

The Belgian coal trade is likewise rather quietly engaged, and 
the firmness in quotations that has been hitherto maintained, jp 
spite of the limited inquiry for house coal, is due to the regular 
business that is doing in engine fuel. But even for manufacturing 
coal a falling off in demand is noticeable against previous weeks 
In coke, output is about equal to consumption. i 

A company, with its residence in Salonica, is about to be formed 
for the purpose of gaining the large amount of metal in the Kava 
of Koriza in Turkey. The mountains contain, besides extensive 
layers of coal, iron, chrome, and, above all, copper, Coal being 
found near at hand, the copper will be melted on the spot, and as 
wages are very low in these parts, pure copper is estimated to cost 
about 400f. per ton free nearest railway station—Florina or 
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Charcoal pig 





Monasdir. A capital of nearly 1°5 million francs is considered 
necessary for the beginning. 
The owners of the manganese works in the Caucasus 


propose forming a syndicate, and have in the meantime asked 
the Russian Minister of Finance to reduce the railway freights, 

It is reported from Tomsk that in the gold-washing districts of 
Spasso-Preobrashenie a large trap of pure gold, weighing 74} 1b,, 
has recently been found on the heath of Minussinsk, 

Concerning the consumption of coal in California, it has been 
stated that in 1897 1,423,028 t. coal came to San Francisco by 
boat, against 1,308,906 t. in 1896, 52,143 t. coming from the Mount 
Diablo mines, against 29 t. in the year before. Supplies 
coming to the South Californian ports amounted to 155,228 t., 
against 154,875 t.; total shipments of coal to California 
amounted to 1,630,399 t., against 1,516,319 t. in 1896. Output 
of coal in California was, for 1897, 86,402 t., against 70,649 t. in 
1896. 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 6th, 1898, 

THE rush for bonds in this market during the past week has 
been a surprise to the market itself. Investors have manifested 
an anxiety to secure certain classes of bonds, and the sales have 
been out of all proportion to the past. There is a stronger feeling 
in all stocks, The Treasury gold is 164,000,000 dollars, All « 
legal tender paper has a metallic reserve of over 50 per cent. ‘ 
market is stronger than for years. This condition of things will 
soon be reflected in the industries. The iron industry is in good 
shape, except that the trend of prices is in the wrong direction. 
Prices are weak, and there is no rush for pig. Makers think buyers 
who can get the brands they want are making a mistake in not 
ordering. Production is 1,000,000 tons a month, and so far the 
accumulation has been insignificant. Southern makers have foreign 
inquiries under consideration. Northern makers in some cases have 
contracted with old customers to furnish them al] the iron they will 
smelt up to June 30th at fixed prices. Everything around Pittsburgh 
is booming, and an optimistic view is taken by the trade there. 
In Chicago the distribution of supplies has been unusually large 
for the season, but is ‘restricted by the inclemency of the weather 
to some extent. Lake ore terms for 1898, and all details as to ship- 
ments, freights &c., are practically arranged, and the greatest 
season ever known in the Lake trade sets in in the early spring. 
The finishing mills in all sections have been filling up with spring 
delivery orders for plates, sheets, shapes, bars, rods, &c., with a 
speed that points to stronger prices during the second quarter of 
the year. The improving conditions in the agricultural regions, 
the increasing exports, the expansion of traffic, the present and 
prospective freedom from labour agitations, the abundance of 
money, the manifest anxiety of investors to buy bonds, coupled 
with the escape of the long-restricted or restrained necessities of 
the people, warrant the brilliant anticipation held that the coming 
season will be one of exceptional activity. This anticipation will 
probably induce many to make their summer purchases « little 
earlier than usual. - 

The surprising feature of the American stock markets is the 
numerous dealings in bonds. Railroad managers are preparing to 
take advantage of the situation to attempt to refund some of their 
bonds at a lower rate of interest. Another exhilarating fact is the 
quiet efforts being made to effect large purchases of wheat in 
Chicago for European delivery. The same stimulating causes are 
at work in the iron trade in all sections, while prices are not 
advancing and while production is apparently maintained at a 
market satisfying point, there is a feverish feeling all around that 
leads many to anticipate a hardening tendency as soon as the rush 
of early spring orders begins. The enormous pig iron consumption 
continues, Prices remain stationary. The big steel purchases 
have been very generally made, but despite that, offerings of 
Bessemer pig and of billets are being made to an extent that has a 
depressing effect on prices at a time when an advancing tendency 
was figured out last Bacceie, All kinds of pig and billets are a 
trifle lower than then. While the idea of restriction is repugnant 
to makers, there seems to be no other recourse unless accumulation 
of stock is resolved upon. What is now feared is a drop that will 
force some concerns to bank or blow out. This is the street talk, 
but experience shows another course will be pursued, viz., to pile 
the iron up in view of a heavier spring demand. Sheet bars are 
sold up to next summer. Last week forty thousand tons of 
structural material were ordered, including ship plates. Bar iron 
mills are profiting by the demand for car building. Good iron is 
offered at 20 dols. per ton, and in some cases delivered at that 
price. Sales of steel rails last week, 25,000 tons at 18dols. at 
eastern and 20dols, at western mills. The great body of small 
buyers are not purchasing except as material is needed. Should 
this class of buyers begin covering requirements for several months 
ahead, it would exercise a powerful influence on prices. The rail- 
roads and shipyards are just now the heaviest large buyers. 
Foundry and machine shop work is very promising. The general 
condition of the country has greatly improved, and it is probable 
there will be such a rush for material and supplies in the early 
spring as will give manufacturers the advantages they have been 
waiting for for years. The nail makers are preparing for a very 
heavy production, The builders are laying plans for a very busy 
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9), AIR-PROPELLING Fans, H. W. Waddle, London. 
Les eiists’ Direction LABEL, L. Myers, Birming- 








” Ler CoveRING, W. P. Thompson.—(7. Waage, 
“ae a 1 Are Lames, H. Crudgington, Birming- 


Hats, G. H. Schoenleber, 


han. J 
4, TRUNK for LADIES 


— Cyeies, L. Barrow and ©, J. Williams, Birming- 


an. 
; VENTILATING APPARATUS for Housgs, J. Worz, 
ive spore 
+ Pt ag E. Moore, London. 
4 8. Black wood.—{@. H. Rogers, 
south African R vubtie.) 
ConpIMENT Boxes, A. Jeanatschke 
* Fischer, London. 
9730. PYROXYLIN 
London 
2731. SCREENING MACHINES, J, M. 
Dunlap, London. : 
. VENTILATION 4 Minks, W. Asmus, London. 





and E, ¢ 





Compounp, D. G. Fitz-Gerald, 


Elder and O. W. 








Derricks, W. E. Hutchinson and A. E. Newton, 
yndon. 
734. Buren rric [INCANDESCENT Lamps, A. J. Boult. 
x m , Belgium.) 
9735, ELECTR 1 Morors, M. H. C. and R. E. C. Shann, 
anit m. 
0736. Savery Brakes for Lirrs, H. H. Leigh.—(F. J. 


ess tates.) 

_ Cycies, W. B. Stevens, London. 

. Lanrerns, G. D. Howard.—(J. J. Roach, United 
) 








8rd February, 1898. 


9790, WARNING PLATELAYERS of the Approacu of 
Trains, H. Ledeboer, London, 

2740. The J. B. L. Cascape Syrince, C. A. Tyrrell, 

w York, 

9741. BURNING OFF INCANDESCENT Gas MANTLES, R. B. 
Adams, Great Yarmouth. 

o742. BericK-MAKING MACHINERY, W. J. 

irh. 

K-MAKING 

burn. 

IT 44. COMBINATION Cork 
London 
5. Mitiine of Fevr, W. B. Hodgetts, Birmingham. 

;. Fotpinc Tasue, J. A. Matthews, Gloucester. 

2747. CycLe Hus, F. G. Smith and J. C. Rhodes, Bir- 
mingham. 

748, _— Gavorgs, F. A. G. 
Waller, Neweastle-upon-Tyne. 

a7 40 Pe RIFICATION Of Skewace, F. P. Candy, Altrin- 
cham, near Manchester. 

Gas Merers, C. G. Beechey and A. T. Wright, 

uiverpool. 

2751. MERCURIAL 
_Bris tol. 
CoLLApsiBLE Boxers, B. Draper, F. MeIlvenna, 

i “ts Draper, Liverpool. 

BepstkaAD TapsrrE Booxk-rest, T. Wilding, Liver- 





Matthews, 






Macuinery, W. J. Matthews, 


Sroprper, J. H. Pope, 





Robin and T, N. 





Barometers, W. H. B. Savile, 








i 
TH. = De digg meres. R. 
Shanm Manchester 
Pernot EUM ENGINES, 
London 
2756. WEAVING SELVAGES, 
Ste itephenso mn, Dobcross, York 
2757. MingeRS Sarety Lamps, ‘a Howart, Manchester. 
Barratt, Stoke-on- 


Caryle, jun., and R. D. 





G. Bapst and A. Grelet, 








2 SirtinG Materiars, J. H. 
Trent. 

4%. Meracyic Packines for Piston Rops, J. 

worth, Pendlebury, near Manchester. 

2760. PuHonoGrapus, A. Wilkinson, Bradford. 

él. Evectric Swircurs, E, W. Cowan and A. Still, 

Bowdon, Cheshire. 

2762, COUPLING Sockets for TUBING, 

hester. 

. LaBettine Borries, H. Akeroyd, Bradford. 

. Nostina Morton for Spjnninc Muces, C. H. and 

J. Butterworth, Rochdale. 

. CycLe Supports, E. Darling, Limerick. 

Winptnc MecHaNismM of Spryninc MUuLEs, J. 

owker, C. Butterworth, and A. Farrow, Man- 

ster. 

DRAWING- 
FASTENING 

reester. 





Butter- 


P. Englisch, Man- 





TABLE Desk, J. 
RIDING 


Fisher, Bristol. 
BREECHES, 8. 





Frames, T. Wasdell, Birmingham. 
Evectric Lamps, G. Jaeger and H. Bender, 





Hvrs for Cyc.k Whereis, W. A. MeCurd, 





2772. SupportTinG the Lerrers for Sians, R. Warwick, 
London. 
2773. i rR for 





Leaves of Music, H. Corder, 


SIGNALLING FERMENTATION of 


‘trattner, Halifax. 


Doven, J. 











SUBTERRANEAN TUNNELS, W. J. E. Binnie, 
London. 
27 Tires for WHrEts of VeLocipEpEs, J. Favets, 


London. 

7 tivers, A. W. Knight, London. 
Tonavue Scraper, F. W. Golby.—(B. 
nany.) 
. VeLtoctpeprs, F, J. Osmond, London. 
Gas Generator, H. 8S. Ryland and A. N. Town- 
, Bexley Heath, Kent. 
ADVERTISING Mepium, T. H. 

GERMINATING BarRuEy, M. 

London. 

2783. Wravine, K. Kurmann, London. 

2784. ELecrric Swircuss, O. C. Immisch, London. 

2785. Ratpway Lock, G, W. Hayman and R. Griffiths, 
London, 

2786. Cyceies, E. Vignery, London. 

2787. CycLe Sappies, C, B. McDonald, London. 

2788. ELectric Lamps, R. B. Roxby, London. 

2789. PropeLiers, W. T. Carter, London. 

2790. PAPIER-MACHE, A, L. C. Nodon, L. A. Breton- 
neau, and P. D. Shée, Edinburgh: 

2791. > as ania Guipr for Roprs, C. W Dawson, 

andon 

Ap Wixpow Sasues, A. J. Boult.—(K. @. 

rmany.) 

. Rorary Morors, L. Bernard, London. 
“7 ea PROPELLERS Of VESSELS, 8S. C. Norman, 

yndon. 
2795, Broom HanpbLk, E. A. Keeley.—(E. 0. Loeber and 
ft. F. Harvat, U. nited States.) 
2 ADVERTISING, F. Johnson, London. 
| Re ENERATOR SEtrinos of Retrorts, G. Winstan- 
ley, London. 
2798. "Arrac HING CRANKS to CycLks, R. Morris, Maid- 
stone, 
“— METALLISATION Of SuRFAcEs, W. A. P. Werner, 
ondon. 
2800. TaBLecLoTH, C. 

Liverpool. 

2801. Soap, C. Davies and H. Arrowsmith, Liverpool 
2802, ACETYLE E Gas Lamp, W. P. Thompson. +E. 

Charpentier, France.) 

2803. SKIRT SuspENDER, M. A. Gibson, Liverpool. 
2804. Foo Signa, W. Goudie, Manchester. 

2805. ELecrric Tu MBLER SwitcHeEs, H. Crudgington, 
; Birmingham. 

2806. CLosine Jars, J. L. Grant, Liverpool. 


Buchmann, 








Bentley, Cardiff. 
J. F. Saladin, 











Bienert, 











Davies and H. Arrowsmith, 





from ‘* The Illustrated Officiul Journal of | 


E. gee and J. E. | 


| 
O'Brien, | 


2808. Suspenpino Hats, R, 





pari, London. 


2809. Deronator for Foo SigNatiina, J. G. Dixon, 
| London. 
2810. INTERNAL Combustion Enatng, E. C. M. Chenard, 


| London. 
2811. FLASH-LiauTs for Burners, C. and T, H. White, 
| London. 


2812. Stonework, J. W. Klinck and W. Cooke, 
London. 

2813. Press for Tennis Racquets, H. A. Murton, 
London. 

= = ANUFACTURE Of INSULATED WIRE, J. F. Brennan, 
zondon, 


2815. AcEToNE, J. Hawliczek and The United Alkali 
Company, Ltd., London. 

2816. ACETONE, F. Hurter and The United Alkali Com- 
pany, Ltd., London. 

2517. APPARATUS for MELTING STEEL, J. 
London. 

2818, Learner, G. K. Littlefield, London. 

281% Exectric Cicar Licuter, W. F. 
London. 

20. Purtryine O1n, A. J. Ayres, London. 

= ug r SWEEPER, EF. P. Keesee and E.C Taylor, 

ondon, 

2822. FirerRoor Ceitina, H. H. Leigh.—(F. Cohn and 
H.G. B. Brunckhovat, Germany.) 

2823. Ammonia, C. T. Owen, London. 

SURLING Tonos, A. E. M. Bellairs, London. 

2825. ATTACHING GLass TiLEs to WaLxs, J. Gordon, 
London. 

2826. Mreruop of Lacinc Corsets, R. Hille, London. 

. Corsets, R. Hille, London. 

2828. ApparaTus for DryInc Sat, W. 
London. 


M. Gledhill, 


Kessler, 


9 











Shedlock, 
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2829. PNeumatic Trrks for VeHIcLes, P. J. Manning, 
Wate ford. 

2830. CuHuess Ciocks, C. E. 
London. 

31. PLanr Lapexs, C. E. West, Leeds. 

2. MANUFACTURE Of LAKE PiGMENTs, C. 
Manchester. 

2833. Mertat Lavatory Stanps, G. D. 
chester. 

2834. Drivinc Mecuanism for VEHIcues, C. A. Inglesent, 
Manchester. 

2835. Fisuinc Nets, W. H. Thickett, Grimsby. 

2836. BLEACHING CompouNDbs, H. Young, Glasgow. 

2837. Cycies, R. F. Dalziel, Paisley. 

2838. Moror Cars, R. Hyde, Sheffield. 

2839. ACETYLENE Gas Lamps, R. H. Wyeth, Coventry. 

2840. Moror-sTaRTING Switcues, T. E. Ritchie, Man- 
chester. 

2841. RecisTerRING the REsu.ts of Games, T. 
Rochdale. 

2842. PropeLi_inc Toy Carriaces, W. Schloesser, Man- 
chester. 

2843. Coat Economisers, J. Buller, Brierfield, Lancs. 

2844. SecurinG the SxHarts of C ARTS, W. N. Lownie, 
Glasgow. 

2845. RENDERING WooLs UNSHRINKABLE, J. J. Hummel 
and J. E. Riley, Leeds. 

284. Nursery Cuarrs, P. Boardman, Keighley. 

2847. Bakers’ Hot-pvares, C. L. Buchan, Glasgow. 

2848. Cigar Cases, H. Constantine, Bradford. 

2849. ELecrric Switcues, A. E. Tanner and F. A. C. 
Leigh, Manchester. 


and P. W. Bertlin, 





O. Weber, 


Innes, Man- 











Leach, 


2850. HoLper for Srergoscopic Views, J. Wood, 
Barrow-in-Furness. 
2851. MANUFACTURE of PILE Faprics, R. Middleton 


and J. Platt, Manchester. 
2852. FIREPROOFING WoveN Faprics, J. Walker, W. 
Simpson, and T. Woodhead, Manchester. 
53. Castor, J. Sherwin, Manchester. 
54. Cyc_e Lock, A. J. Jackson, London. 
2855. Ovens, A. E, Bautz, Manchester. 
2856. OPERATING Switcues of Raitways, A. Wajdits, 
Glasgow. 
| 2857. Oars for Boat Propu.sion, G. Witt, Glasgow. 
| 2858. Boi_ers, C. W. Ross, Hull 
2859. Sappies for Cyc ies, H. 
| hampton. 
2860. APPLYING ANTISEPTIC PAPER On SEATS of WATER- 
cLosets, C. Gallez, Brussels. 
2861. CycLe Framegs, F. Griindner and 0. 
| Brussels. 
2862. CycLe Tires, J. B. Small and J. W. O. Walker, 
Glasgow. 
2863. ACETYLENE Gas GENERATOR, J. 8S. 
| Liverpool. 
| 2864. Sapp.ie Cup, A. V. Terry, Birmingham. 
| 2865. Mepicine Cask, F. Mousley, Birmingham. 
| 











Blossom, Wolver- 


Lemisch, 
Ferguson, 


2806. CLeansinc Woor, C. E. Wilkinson and E. 
Crewdson, London. 

2867. Huss for Cycues, C. 
London. 

2868. Pavinea Biocks, C. J. Grist, London. 

2869. Tires, C. J. Grist, London. 

2870. Pou_ttry House, Viscount DeerLurst, Chelten- 

| ham. 

1, FuRNACE, H. Gr: ahs am, London. 

72. LEATHER saanuen ©. E. M. Payne, and J. and 

E. E. Pullman, London. 

2873. Limina Furs, E, E. M. Payne, 
Pullman, London. 

2874. CHoreinc LENGTHS of SuGARSTICKS, G. Prokofiew, 
a ondon. 
75. Tires, A. Mallock, London. 

Ss 6. Lamp Buces, J. Atherton and C. M. 
London. 

2877. CyvcLe HanpLE-BaRs, W. Taylor, London. 

2878. SEPARATING METALS from Ores, J. A. Mays, 
London. 

2879. COLOUR-PRINTING 
London. 

2880. CycLe Sappues, T. C. Read, Birmingham. 

2881. ExrractinG Moisture, H. Winckler, London. 

2882. PHARMACEUTICAL CompounpD, H. E. Newton.— 
(The Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

2883. TREATING 
London. 

2884. SEWING 
London. 

2885. Taps, R. Pinnock.—({A. H. Pinnock, Jamaica.) 

2886. BRICK-MAKING, G Mitchell, London. 

2887. PLastic Compositions, C. Ives, London. 

2888. Cycte Cranks, W. Kemsley.—(B&. M. Bolger, 
Victoria.) 

2889. Fountain Brusu, C. F. E. 
Jones, United States.) 

2800. Syrups, J. F. Criddle, Liverpool. 

2891. Recorpinc, &c., APPARATUS, F. 
London. 

2892. Compounp for Dyrrna PuRposEs, 
Ms anc hester. 
3. 3s, A. Rau, Lendon. 

s, A. White, London. 

@ Macuing, A. Wedermann and G. F 

London. 


Wheeler and A. Simmonds, 






and J. and E. E 


Downie, 


Apparatus, L. C. G. Lesage, 








the Sotes of Boots, H. C. Beeby, 


Boots, T. G. Hunt and E. 8. Barsby, 








Swinden. (4. 


B. Griinert, 


J. Gardner, 







pets 
2896. PorTLAND CEMENT, E. H. Hurry and H. J. Sea- 
man, London. 
2897. Dravent Exciuper for 


Doors, F. Swales, 


London. 

2898. LirE-Buoys, F. V. Beaton and F. H. Wilson, 
London. 

2899. WasHinc Macuines, H. and H. G. Podger, 
London. 


2900. LevELLING Coat in Cokk Ovens, G. Hilgenstock, 
London. 

2901. INTERLOCKING RarLway Ponts and SIena.s, C. 
Hodgson, London. 

2902. ATTACHMENT Devick for Harngss, P. V. Eeck- 
hout, London. 

2908. Sprocket WHEELS, L. J. Wentzel, London. 

2904, ELectric Hratina, The Linotype Company, Ltd., 
J. Place, and M. Barr, London. 

2905. Kitns for Cement, J. Hollick and G. Taylor, 
London. 


| 
| 2907. Bicycies, H. Birkbeck.—(M. L. Nichols, United 
States.) 
2908. Spanners, R. Hoare and The Angular Hole 
Machine Company, Ltd., London. 
2909. Pneumatic TrrEs, A. Gerlach, London. 
2910. Lusricators, H. Hamelle, London. 
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2911. Rorary Fans, &c., R. Oswald, Stoke -on- 
Trent. 
2912. Sonper, D. Allport and R. D. Bowman, 
London. 


2913. SHuttie-cock, F. 8. and A. E. Milton, Liver- 


pool. 

2914. Enarnes, T. Wasdell, Birmingham. 

2915. CRIMPLED FapRiC MANUFACTURE, G. 
Bradford. 

2916. Carco Vesseis, F. W. 
Tyne. 

2917. Rims and Tires of WuHeEExs, D. Barnet, Forfar, 


L. Hayes, Man- 


Douglas, 


Chapman, Newcastle-on- 


2918. Cure for HoLpine 
chester. 

2019. Mup Guarp, F, Richardson and J.C. Wassermann, 
Denton, Lanes. 

2920. CycLe WHEELS, T. 
Liverpool. 

2921. Dravcat Exc.upers, O. C. Mootham and W. J 
Worth, Bournemouth. 

2922. ConTROLLING Loom SHUTTLE-BOXES, 
Burnley. 


Books, 


Higginson - Wolstencroft, 





E. Smith, 











2923. Music Desk ApbsustmENT, W. 8. Crosby, 
Belfast. 
TareR Hotper and Sranp, C. Hoskyns, 
rudford. 
. Rives, C. D. Holmes, Hull. 
Break Rop AbJustMENT, W. J. Tanner, 


sondon. 

27. Drepcers, H. Grafton, London. 

2928, TUMBLER- WASHING APPARATUS, J. Cox, 
Bristol. 
2929. COVERING 
Glasgow. 
2030. GOLF 
Glasgow. 
2931. SELF-cCOCKING BREECH-LOADING SMALL-aRMs, W. 
Baker, Birmingham. 

2932. CoUNTERWEIGHT 
London. 

2933. Stanp for Bicycies, J. T. Leighton, Edinburgh. 

2984. Preparation of Foop for Animas, E. G. A. 
and E. P. Hatschek, London. 

2935. Dygine, &c., Hanks of Yarn, J. Longthorpe, W 
Woodcock, and W. Dargue, Halifax. 

2936. CorrkE WasHING Macuines, A. Chapman.—(F. 
Deininger, Guatemala, 

2937. CorreE PuLtpinc Macuines, A. Chapman.—(F. 
Deininger, Guatemala.) 

2938, Tires for CycLes, H. Schnepp, Liverpool. 

2939. Carco V. , F. Moorsom, Newcastle-on-Tyne. 

2940. Tosacco Pipgs, G. Wilks, London. 

2941. Consumprion of SMOKE in Furnaces, J. H. 
Kenyon, Manchester. 

2942. Steam GENERATION and ConsuMPTION of SMOKE, 
J. H. Kenyon, Manchester. 

2943. BorLeR FuRNACE Fives, J. H. Kenyon, Man- 
chester. 

2944. Mittinc Macuing, W. H. Bailey, Manchester. 

2945. MacHINE for DriLiinc FLaANcEs, W. H. Bailey, 
Manchester. 

2946. TuBE ExpanpbING, F. G. Hampson and R. E. C. 
Shann, London. 

2947. MECHANICAL SrokErs, J. Hodgkinson, London. 

2948. Uritisinc Power, K. Edge, London. 

2949. Borinc Macuings, C. H. Clifton, Glasgow. 

: NG Pneumatic TriREs, J. Murrie, Glasgow. 

LETTER-BOX, W. Dempster, Fal- 


DrIvING PuLiEys, A. Hendry, 


“Purtinc” Cxiuss, J. H. Brown, 


for Buiinps, W. Piskorski, 









29 COLLAPSIBLE 
kirk, N.B. 

2952. Hotpers for Giass GLopes, W. Beal, Bir- 
mingham. 

2953. PLasTeR Fiask, J. R. Andrews and H. R. C 
Butler, Torquay. 

2054. MoutpinG Guiass BorrLe Stoppers, J. Taylor, 
London. 

2955. Stipe VaLves of Hyprav ic Lirts, J. Stannah, 
London. 

29%). Weer for Bicycies, W. 
hampton. 

2957. MacuINEs for Pack1na CicaRetTTes, E. L. Rankin, 
London. 

2958. EnveLopgs, G. H. T. Beamish, London. 

2950. Map and DiaGram ReEcEpTACLE, A. E. Rogers, 
London. 

2960. Ca for Gas CyLinpers, A. E. Knowles and E. 
J. Denham, Birmingham. 

2061. ACETYLENE Compounps, B. J. 





H. Lewis, Wolver- 





Atterbury, T. 


Macalpine, and The Alcohol Syndicate, Ltd., 
London. 

2962. ARGAND Burners, P. Fraser and J. R. Macdonald, 
ple sg 

2063. Fire-Escapes, W. J. Worth, Bournemouth. 





4. Pneumatic Tirks, R. Girling, London. 








2965. COIN-FREED HoupER for Cyciges, A. C. Rice, 
London. 

2966. CHatns, C. F. T. Young, London. 

2967. ELECTRO - DEPOSITING ANODES, H. L. Haas, 
London. 

2968. Switcnes, R. Belfield.-(G. Wright, United 
States.) 

2969. Hooks, W. Rundbaken.—(H. Rundbaken, United 


States. 

2970. Apparatus for Dryinac Drarns, C. Mallinson, 
Liverpool. 

2971. UNSINKABLE Suip Construction, E. 8. Norris, 
London. 

72. Fititinc ExpiosivE CarTRIpcEs, F. 

anchester. 

2973. PiLe Suoks and their Manuractoure, A. Harris, 
Liverpool. 

2074. BRAKES, J. Foster, Liverpool. 

5. Pumps, J. Roberts, Liverpool. 

3. BELL, P. Frainier et ses fils, London. 

2977. Brackets, F. W. R. Scott and S. Pennington, 
London. 

2978. Jorntina STONEWARE Prpks, A. 
London. 

2979. Grates, R. J. Spreadbury, C. S. Hide, and W. 
Hewlett, London. 

2980. Continvous WoRKING SPIRIT Sritus, J. E. Dunn, 
London. 

2981. WHEE s, T. J. Perrett, London. 

2982, PROTECTING MANTLES, C. M. White.—(N. Gadowski, 
Germany.) 

2983. Motor CarriaGes, A. J. Ashmore, London. 

2984. Boxrs for Carryine Borties, J. Gardner, 
London. 

2985. CLoTH REVERSIBLE Capk, H. Wolff, London. 

2986. Frying Macuines, L. W. Broadwell.—(4. 
Weezera, Hungary.) 

2987. TEE-squARES, A. J. Boult.—-(F. W. Cross, United 
States.) 

2988. LetreRina Devices, A. J. Boult.—(F. W. Cross, 
United States.) 

2989. Tupes, T. M. Mitchelmore and A. Goodwin, 
London. 

2990. Low-waTeR ALARMS for StEaM GENERATORS, A. 
Hunter, London. 

2991. DouBLE Arc Lamp, W. Mathiesen, London. 

2992. CINDER Sirters, W. Craven and J. Tiffany, 
London. 

2993. FLusHING CisTERNs, W. Tordoff, London. 

2994. Propucine the MARKING of CurvEs, W. S. Simp- 
son, London. 

2995. TusuLaR Steam Borters, E. C. Blechynden, 
R. Y. McIntosh, and T. C. Billetop, London. 

2996. ADVERTISING AppaRaTus, J. A. K. McGregor, 
London. 

2997. Gas-pRopuUcING CARBIDES, E. Gearing, London. 

2998. DECOMPOSITION of ALKALINESALTs, J. Greenwood, 
London. 

2999. MorsE TELEGRAPHIC TRANSMITTERS, C. Rossi and 
P. Forcieri, London. 


Render, 





= 








Wakefield, 














2807. Repuctna VaLvrs, T. H. Brough, Manchester 





2906. PorTaBLe Structure, A. J. Boult.—(Sté. Marty- 
Delacroix et Cie., ———.) 





3000. MENTHOL Conks, A. W. Shirley, London. 


3001. MaTerIAL for Cicaretre Tips, J. 8. Beeman, 
London. 
3002. Barometers, H. H. Lake.—(H. Hermite, Swvitzer- 
land.) 
3003. Lamps, P. Jenisch, London. 
3004. Gas Burner, R. Momand, London. 
3005. PARALLEL Rv Lers, L. J. Cook and C. 
London. 
3006. BrusHes, H. Lane, London. 
| 3007. Cycte Cranks, J. V. Pugh and H. I. Pedley, 
London. 
3008. SHAPING METALLIC ARTICLES, J. V. Pugh and H. 
I. Pedley, London. 
8009. INFLATING TiREs, E. L. Adkins, London. 
3010. Gun Sarety Mecuanism, F. J. Penn and J. 
Deeley, London. 
3011. Boxes, A. H. Windsor, London. 
3012. SIGNALLING Horn, H. C, Fuller, London. 
3013. OpERATING TABLE, A. W. Down, London. 


. Keene, 
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3014. Knirk Cleaner, A. B. Ellis, London. 
3015. Preventinae Waste of Corn, R. G. 
London. 
3016. OIL-conDENSING Stoves, T. Fletcher, A. Neil, 
and Fletcher, Russell and Co., Ltd., Manchester. 
8017. ATTACHING Broom Hanpies, H. Childs, Bir- 
mingham. 

3018. Gurpinc Ropes, R. A. 
Wigan. 

3019. BorLer Furnaces, W. 
Matheson, London. 

3040. SACCHARINE, W. H. 
Mare hlewski, Manchester. 

3021. Sizinc Macuine, W. Swarbrick and R. Grimshaw, 

Halifax. 

22. PRINTING MACHINE TaBLEs, G. Newsum, Brad- 


Lacey, 


Booth, Pemberton, near 
8. Sargeant and H. 
and L. 


Claus, A. Rée, 





ord. 
3023. Dospigs, I. Smith, jun., and J. H. Harrison, 
Bradford. 
3024. Breast Exnavster, J. 8S. Gabbitas, and J. R. T. 
Henwood, Warboys, Huntingdonshire. 
3025. Power Loom, T. Haworth and E. 
Darwen, Lancs. 
3026. Topacco PIPpEs 
3027. DouBLE WovEN PILE 
Manchester. 
3028. DouBLE 
Manchester. 
3029. CycLe Lamps, C. A. and F. J 


Holden, 


W. M. and J. Rider, Leeds. 
Fasrics, J. J. Shires, 


J. Shiers, 





Woven Pite Fasrics, J. 

. Miller, Birming- 
ham. 

3030. Catcu for Corp, J. W. Muse, Newcastle-on- 

3031. PIGMENT, P. L. Whitehouse, Glasgow. 


3032. STEERING Torprpors, W. Jamieson and J. 
Trotter, Greenock, N.B 


3033. Puzzie, J. Cook ae W. Kelly, St. Helens, 
Lancs. 

3034. RatLway Biock Sienauiine, W. E. Langdon, 
Derby. 

3035. SecuninG Corp for Boxes, E. Schneider, Man- 
chester. 


3036. Skirts, G. Fulton, Glasgow. 

3037. RecepracLtes for Hoipinc Srrine, N. 
Glasgow. 

3038. Letrer Carps, D. West, Glasgow. 

3039. Furnaces, J. Q. Rayner, Liverpool. 

3040. Music and Camera STAND, G. Burnett, Dumbar- 
ton, N.B. 

3041. Loom SHuTTLE Guarps, T. and W. Holt, Man 
chester. 

3042. ADVERTISING MACHINE, J. Major and C. Taylor, 
Manchester. 

3043. BILLARD TaBLEs, J. Hancock, Sheffield. 

3044. PRESERVING Buoyancy of VEssELs, W. 8S. Watson, 
H.M.S. Mars. 

3045. Bastinc Meat, C. Lyth and C. Gray, Newton-le- 
Willows. 

3046. Castors for FurRNITURE, H. 
ham. 

3047. Lockinc Connectinc Pixs, W. B. 
mingham. 

3048. Stoppers for WaTER Bort es, J. Martin, Liver- 

1. 


Glass, 


Moore, Birming- 


Teale, Bir- 


9019. CaEQuEs, J. W. Schofield, Liverpool. 

3050. PREVENTING Winpow Biurrine, E. F. G. Pein, 
Hamburg. 

3051. Cases for Hotpinc Cicaretres, J. D. Lickley, 
London. 


3052. Liguip REGISTER MEasuRER, D. McGowan, 
Glasgow. J 

3053. Drivinc Gear and Brakes, C. G. Borthwick, 
Coventry. 

3054. Musicat Sprxninc Tops, T. H. Sherwood, 
London. 

3055. ATTACHMENT of Broom-Heaps, G. T. Siddle, 
London. 


3056. Forks, F. P. Barraud, London. 

3057. Rattway CARRIAGE CoupLine, J.S. 
London. 

3058. Bicycies, M. A. Weir, London. 

3059. Cxiosinc Doors, 8. Tate und G. 
London. 

3060. Looms, P. M. Justice.—(The Weaver Jacquard 
and Electric Shuttle Company, United States.) 

3061. Mirrors, W. Palmer, London. 

3062. SHow Carns, J. G. Bree, London. 


. Hainsworth, 


A. Putnam, 


3063. Device for Ratsinc Doors, H. Heidenfrost, 
London. 

3064. Sutpnuric Acip Manuracture, P. Marino, 
London. 


3065. CaLENDAR, W. L. Fallows, London. 

3066. LockING up Printers’ Formes, F. Clark, Win- 
chester. 

3067. VaLve, E. J. Barker, London. 

3068. Morors, R. Miles, sen., London. 

3069. Brarines for VELocipEpRs, J. C. 
London. 

3070. Friction Ciutcues, A. Herschmann, London. 

. Lamps, H. E. Nichols, London. 

3072. Mupevuarps for Roap VEHICLEs, F. W. Meadway, 

London. 

3073. Tire, C. A. Chapman, London. 

3074. BEeLLs, P. Jeniseh, London. 

. Hat Guarp, I. Michaelson, London. 

. Pins, E. J. Gyles, London. 

3077. Merat Pipes or Tupes, G. W. 

London. 

3078. Cuatrs, J. B. Corrie, London. 

3079. Tires, R. 8S. Lovelace, London. 

3080. Gear Cases for Cycies, F. 8S. 

London. 

3081. SaccnaRtn, G. B. Ellis.—(Société Chimique des 

Usines du Rhine anciennement Gilliard, P. Monnet et 

Cartier, France.) 

3082. MecuanicaL Stace, A. B. Allen, 

Wells. 

3083. FoLDING 

London. 

3084. BraRINGs, H. 

States.) 

8085. Matrices of Linotype Macutnes, The Linotype 

Company, Ltd., M. Barr, and W. Lewis, 

London. 


McEwen, 








Sutton, 


Buckingham, 


Tunbridge 
or COLLAPSIBLE GaTEs, A. Clark, 
H. Lake.—(A. 


Sidwell, United 





3086. AUTOMATIC Gas-LIGHTING Devices, H. Borchardt, 
London. 

3087. — W. P. Thompson.—(B. B. Goldsmith, Vaited 
Sta 


8.) 
3088. a Cuarces, &ec., E. S. Clark, Liver- 


yee ? 
| 3089. STRIKING MecuanisM for Cocks, J. J. Steiner, 


Liverpool. 

3090. HANDLE-BARS, C. Henry, Liverpool. 

3091. SHaPING MANTLES, F. von Hof and H. Dobert, 
Manchester. 

3092. ACCURATELY FrEepine SHEeEts of Paper, A. Bug, 
London. 

3093. Raistnc Water, J. J. Greer and R. H. Babington, 
London. 

3094. Printinc, G. Hayes and W. 8. Emden, 
London. 

3095. Wravina Pite Warp Carpets, R. B, Worth, 
London. 
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3096. Retarninc Jomts in Posrrion, W. Q. Bown, 
London. 

3097. CANDLE SHape Houpers, A. Raynes, London. 

3098. Encrves, R. O. Allsop, London. 

3099. PRESERVING Cur Foutacr, W. P. 
London. 

3100. TREATING Frere, H. R. Romney and J. Thame, 
London. 

3101. Typrwritinc Macuines, J. C. Fell. (Th 
dincrvicun Writing Machine Company, United Stat x.) 

3102. Apparatus for CLEANING Cuatns, R. Panndorf, 
London 

8103. Paper, W. Thum, London. 

3104. Catcntne Fires, H. Thum, London. 

3105. Mera Cramps, A. J. Boult.—(F. 
Germany.) 

3106. Fivrers, F. R. Lipscombe, London. 

3107. ENABLING Pipgs to be Emprtiep, H. 8. 
London. 

3108. CENTRIFUGAL SAPARATING 
Knidsen, London. 


Spooner, 


Purtzach, 


Apparatus, LP. B. 


Sth February, 1898. 

3109. Dress Supporters, A. Kiinzlen, London. 

3110. CycLe Rim Bra J. Meredith, Birmingham. 

3111. Screw Drivers, E. Wilkinson, Norwich. 

3112. Fry CatcHer, G. A. Goddon, Thornton Heath, 
Surrey. 

8113. BRICK-MAKING MACHINES, J. 
Onohundro, United States.) 

3114. Hanpies for PERAMBULATORS, 
Birmingham. 

3115. DeTacHABLE Stvp and So .itarre, W. W. Reeder, 
Hull 






Liddle. R. 


W. Morgan, 


3116 REFRIGERATING APPARATUS, W. Killen, 
Belfast. 
3117. Corrrr, J. Peake, Spalding. 


3118. PHorograpuHic PLate Houpers, J. E. Thornton 
and The Thornton-Pickard Manufacturing Company, 
Ltd., Altrincham. 





3119. Spring Bott SuHackire, A. E. Line, West 
Cowes. 

3120. Snors, J. J. S. Heslop and A. M. Steven, 
Sunderland. 

3121. Cycte Rims and Trres, R. Williams, North- 
ampton. 

122. Can-nopigs, D. Young.—(J. L. Board, United 
States, 

3123. Swircnes, J. M. Andersen, London. 


3124. Gear Ca 
Birmingham. 

$125. Piars, G. Elston, Exeter. 

3126. ADJUSTABLE Footprece or Castor, A. H. Craven, 
London. 

3127. CAN-HEADING Macuines, D, Young.—{(J/. L. Boar, 
United States.) 


s, A. H. Grittiths and J. H. Sutton, 





3128. Gas Burners, J. S. Naylor and I. Holmes, 
Keighley. 

3129. MarkinG Sueep, J. J. Hummel and J. E. Riley, 
Leeds. 

3130. ORNAMENTING MeTaL ARTICLES, C. Harvey, 


Birmingbam. 

3131. Buckie, L. 8. Blackden, Cambridge. 

3132. Tires, A. Herzfeld, Manchester. 

3133. Pumps, W. Weir, Glasgow. 

3134. Motor, K. Edge, London. 

3135, Linotype Macuings, A. 8. Pegler, London. 

3136. TREATMENT of SuLpuiprs, J. Swinburne, 
London. 

3137. TREATMENT 
London. 

3188. Separation of METa.s, J. Swinburne, London. 

3139. ASCERTAINING Distances, C. J. M. Bonnefoi, 
Manchester. 

3140. BorLers, H. Siller and P. Halfmann, Barmen, 
Germany 

3141. Cyc_e Brake, A. W. Boon, London. 

3142. DovusLInc and TwisTInc FRAMEs, F. Craven, 
Manchester. 

3143, RiveTiInc MacHIN 


of Sutpnipes, J. Swinburne, 





3, J. Fielding, Gloucester. 

J. Fielding, Gloucester. 

5. DrawinG Boarps, J. A. Labat-Guilmant, Chester- 
field. 











3147. ACETYLENE Lamps, J. Major, Manchester. 
3148. DUPLEX SquaRE Pvuzz_e, G. Brown, London. 


3149. Cicar Cutter, W. H. Thompson, Newcastle-on- 
Tyne. 

3150. Winpow Sasu Fastenines, G. W. Westgarth, 
Cardiff. 

3151. DRILLING and Tappinc Macuines, C. H. Clifton, 
Glasgow. 

3152. LoweRInG and Strow1ne Surps’ Boats, W. Marr, 
London. 

3153. Cycie Cask, J. A. Taylor, London. 

3154. CycLe Tires, R. Woodall, Rochdale. 

3155. Diazorc Sats for Stasies, C. E. Gassmann, 
London. 

56. Wire Fences, R. L. F. Strathy, Birmingham. 

57. CINEMATOGRAPHS, P. Mylne, London. 

58. Keys, C. E. Daniel, London. 

matic Tires, W. E. Flicker, London. 

3160. TREATING Kupper, A. J. Boult.—(B. G. Work and 
J. F. Paliwer, United States.) 

3161. DiapHRAGM Pumps, N. A. Wahtola, London. 

3162. AvTomaTic Fire ALaRMs, W. A. Guthrie, 

ondon. 

i3. Train ALARM, 8. S. Bromhead.—(H. D. 
United States.) 

3164. Meascrinc Temperature, E. B. H. Wade and 
E. H. Griffiths, Cambridge. 

3165. WINbD-REsISTING Lamps, F. Payne, London. 

816¢. Movu.ps for Fenpers, A. H. Lawrence, London. 

3167. Toot for Removinc Burrs, J. W. Southcott, 
Stratford New Town, Essex 

3168. LinotyPE MACHINES, 
ham. 

8169. WasHinG Faprics, C. Schlaepfer and M. Walton, 
Manchester. 

8170. EnveLtopE Macuines, C. W. 
Sherman, United States.) 

3171. Jomninc Cyc_e Tuses, R. W. Smith and W. W. 
Brooks, London. 

8172. Propucinec Ozong, G. B. Ellis.—(L. E. Lacrois, 

ranee.) 

8173. Brtiiarp Cugs, A. Ehrenzweig, London. 

3174. Wickrr-work PLatrep Work, L. Naundorf, 
London. 

3175. Preventina Arr Escapine from Tires, W. C. 
Young, London. 

3176. Raprators, J. Russell, London. 

3177. Propuctne Tannin, H. H. Lake.-(C. Francis, Fiji 
Islands.) 

3178. SoLtpERING Apparatus, M. Tomellini and G. 
Francia, London. 

3179. PorTABLE DRILLING MecuanisM, R. L. Hattersley, 
Mancheste 

3180. Securtrnc Winpows 
London. 

. Curtain Supports, U. 

Rudolph, London. 













Wallace, 





xX. 
T. P. Ritzema, Birming- 


Hobbs.—{(J. A. 








and Doors, E. Savage, 


8S. Parish and F. A. 





3182, ADVERTISING Fans, W. L. Hall and T. H. Penn, 
London. 

3183, CycLe WHEELS, J. D. Bowley, London. 

3184. UFFING-BOXES for Macuinery, L. J. Todd, 





London. 

3185. Frepinc Gas Enarnes with Arr, C. 
London. 

3. BaLt-BearRInG Castors, J. G. Lorrain.—(7. W. 
Huvtinan, United States.) 

3187. BULKHEADs for Carco VEssELs, G. M. Harroway, 
Newcastle-on-Tyne. 

3188, J BOXES, J. Pettigrew, London. 
3180. CycLte HanpLe-Bars, P. Jensen.—(The Claus 
Handle-bar Company, United States.) 
3190. BURNING ACETYLENE Gas, A. 
London. 

2191. SeLF-actInG GRANITE Po.tsH, F. 
London. 

3192. TREATING SuGaR Juice, E. de Pass._(La Com- 


mugnie Electvo-Sucriere, France.) 


Mathieu, 


3158 





J. Morrison, 


Bernstein, 









Paige, | 





| 3194. Hanp Box Irons, R. Hacking, London. 
| 3195. Cricker Scorinc and REGISTERING, A. R. 
Bennett, London. 

3193. Paprr-BaG Macutines, A. Brainard, London. 
3197. WASHING MACHIN 8S. Hartridge, London. 

3198. Carpons for Purposes, C. L. 
Saunders, London. 

3199. PRESERVING CARCASEs of ANIMALS, R. Emmerich, 

Liverpool. 
3200, FURNACE GRATES, M, Hecking, Liverpool, 
. Prano Action, J. Sauter, Liverpool 









ELECTRICAL 





Manchester. 

3203. TREATING Live, H. J. Harding, London. 

3204. ELectric Arc Lamps, C. A. Vigreux and L. V. 
Brillié, London. 

3205. Rotary FLUID-PRESSURE Enarnes, W. B. Brown, 





London. 

3206. Jointina of TuBes to Sockets, C. Herbert, 
London. 

3207. Guipr for Carson Ho.wpers, 8S. Bergmann, 
London. 
0S. Pneumatic Boot-TRER, A. Fourré.—~(J. Goyon, 
France.) 

3209. ELectricaL SIGNALLING Apparatus, H. G. 


Leopold, London. 

3210. CycLe CarRRIERAnd Stanp for CLEANING, J. Pullen, 
London. 

3211. Box Opener, C. Witham and White and Pike, 
Limited, London. 

2212. Draty Pirss, B. H. Thompson, London. 

3213. Movine StarRWAyYs and Ecevators, J. M. Dodge, 
London. 

3214. Merat Spokes, J. Y. Johnson.—(WW. @. Allen and 
G. J. Capewell, United States.) 

3215. SPRING MatrRessEs, H. Myer, London. 

3216. Pincers for PressinG Leap Srats, L. 
London. 

3217. PLaytne Games, H. W. Cartwright, F. J. Chettle- 
burgh, and R. Hunt, London 

3218. ELecrric Motors, H. H. 
Italy.) 

3219. ELEcTRICAL MEASURING 
Heap, London, 





Lemer, 


Lake.—({£. Cantono, 


INSTRUMENTS, A. C. 


9th February, 1898. 


3220. PortaBLe Steam Drivinc Apparatus, H. E. 
Morriss, London. 

3221. Gas Lamps or BURNERS, 
London. 

. Drivine Bicycrers, J. A. Power, Waterford. 

. INDIA-RUBBER TIRES, 8S. Johnson, London. 

. SEPARATING the YoLK and Wuirs of Eaas, A. L. 
Guiterman.—(H. M. Guiterman, United States.) 

3225. CommerRcIAL C1GAR SMOKER, W. McCorry and G. 
Venables, Ewood, near Blackburn. 

3226. BLackine Tin, J. W. Bentley and T. E. Ovens, 


A. T. M. Johnson, 








; of Cycies, 8. D. Gibson, Birmingham. 

228, TYLENE Lamps, A. W. Sanderson, Bir- 
mingham. 

3229. SrorRaGcE of Cycirs, 0. Leicester, London. 

3230. VAPORISER for BENZOLINE, E. A. Chard, London. 

3231. CoLLapsiBLE Crates for Crcies, A. W. Gibson, 
Birmingham. 

3232. HANDLE for Cycies, H. J. Cook, Crabbs Cross, 
near Redditch. 

3233. Twin Lens PHotocrapuic Cameras, G. E. Wood, 
London, 

3234. Bicycle Sranps, R. 
borough, Stamford. 

3235. VALVE GEARING, J. Stumpf, London. 

JocKEy-BaR, J. Samuels, Liverpool. 

3237. Warer-cLosets, J. Duckett and Son, Ltd., A. 

Duckett, F. 8. Button, and J. W. Bullock, Burnley. 

3238.. ENVELOPES, M. Wirths, London. 

3239. Water ScREEN, J. Murray, London. 

3240. PHoroGRaPpHiIc ROLLER BLIND SHUTTER BOXEs, 
J. E. Thornton, Altrincham. 

3241. Fugit Economisers, J. T. 8. and W. Pimbley, 
London. 

3242. Living Knockrne Toy, T. Morgan, Altrincham. 

3243. Musica Toy, W. R. Wynne, London. 

3244. GENERATING ACETYLENE Gas, W. Rowbotham, 
London. 

3245. Sarety Bicycues, C. A. Herrmann, London. 

3246. Grinpstongs, J. Barrow, Glasgow. 

3247. Roap Wueet for Traction Enaings, T. Hurst, 
Clifton, near Manchester. 

. CONSTRUCTING PumPiING APPARATUS, H. Ashley, 
London. 

3249. Braze.ess Jornt, M., M. G., and W. H. Thomp- 
son, Coventry. 

3250. Tire Levers, F. E. Mountford and W. G. Causer, 
Birmingham. 

3251. ComBinaTION Foot-rest, C. T. Willetts and H. 

E. Baker, Birmingham. 

Sream Enaryes, J. 

Birmingham. 

3253. WuistLes, H. Cave, Carlton, near Nottingham. 

: Screens, W. Whitaker and J. H. Heap, Ac- 

rington. 

3255. Removine the Errects of the Rouiine of Suips, 
©. Dejardin, Brussels. 

3256. JorsteD Foipine Tos, S. Riffaud, Brussels. 

3257. SMOKELESS MacGnestum Powper, C. Henry, 
Brussels. 

3258. Cases for ELectric ACCUMULATORS, E. Marck- 
wald, Brussels. 

3259. Propucinc Hertzian Evectric Waves, E. 
Ducretet, Brussels. 

3260. Burron-HOLE HoLpErs, T. Armitage, Hudders- 
field. 

3261. Equipment for Ureruritis, 8. 

London. 

3262. Swimmine Giove, T. Armitage, Huddersfield. 

3263. Cuimney Pors, J. Taylor and L. Ashworth, 

Manchester. 

3264. Sounpinc Apparatus, F. W. Shallis.—(J. W. 

Livingstone, India.) 

3265. UpHOLSTERING FurNiTURE, J. Miller, Leicester. 

3266. TEE-sQuARE, W. Parry, Patricroft, near Man- 
chester. 

3267. Cranes, W. Carter, Salford. 

3268. ATTACHMENT for Sewinc Macutnes, J. Kendall, 
London. 

3269. GLASS - BEVELLING W. 0. 

London. 

3270. PenHo.pErs, J. Robinson, Ipswich. 

3271. WELDLESS CHAIN MacnHinery, A. G. Strathern, 

Glasgow. 

$272. Construction of Stop Vatves, J. 

London. 

$273. CLosinc Device for GLass Vesse.s, J. Fliegel, 

London. 

3274. Process of VENTILATING, J. H. Ogilvie, Glasgow. 

3275. Capstans, T. M. Grant, A. Kelly, and C. D. B. 
Hansen, Glasgow. 

. Drivinc Cuatss, W. Gray, Glasgow. 

. TaBLE, D. Christie, Glasgow. 

. Inpicator, H. R. Meyer, Liverpool. 

279. Furnaces, W. Joplin.{@. C. Joplin, New South 
Wales. 

3280. isan Mitts, G. Taylor and J. Hollick, 
London. 

3 Boor Stups, E. Lancaster, Reading. 

y MULTIPLE-EXPANSION Encrnes, E. E. Wigzell, 
London. 








Downsby and W. Edin- 














32 Neufliess and W. A. Kean, 


a 






Zossenheim, 








APPARATUS, Bailey, 


Pimbley, 









3 
3) 
3 





3283. JointING TuBULAR ARTICLES, R. B. Roxby, 
London. | 

3284. Or. Lamps, J. West and H. J. W. Raphael, 
London. 


3285. ELecTrRicaL SToraGE Batrerigs, R. Kennedy, 
London. 


3202. Hackiine Fiax, R. H.S. Readeand H. Mekibbin, | 


| sooo, ACETYLENE Gas GENERATOR, W. W. Sarginson, 


| London, 
| 3293. PropELLinG Fire-EscapEs, Lirts, &c., H. Silley, 
London. | 
3294. ACETYLENE Gas GENERATORS, R. VP. Ross, 
London. 










5. Nosrspacs, J. Denmark, London. | 

SoLpERING ALUMINIUM, C, V. Burton, London. | 

. Gargs, C. C. Kiefer, L. J. Evert, and F, A. Wal- 

ington, London. | 

3298, EsTaBLISHING COMMUNICATION, F. and P, A. Spiers, 
London. 

| 3200. AIR-TIGHT 
London. 

3300. BuEacHING Fasrics, W. 
Haworth, London. 

3301. WHEELS, H. W. Cartwright, F. J. 

and R. Hunt, London. 

02. GEARING for BicycLes, W. H. Denison, London. 

3303. Gun Mountinas, The Hotchkiss Ordnance Com- 
pany, Ltd.—(Z. V. Benét, France.) 

3304. SappLEs, F. W. Mayhew, London. 

3305. Steam GENERATORS, R. H. N. Lindley, London. 

3306. GRINDING Macuines, H. Propfe and G. Zarniko, 
Liverpool. 

3307. Morors, A. Hirschberg, London. ‘ 
3308. Cicar Casks, H. Rankin.—(f. J. Ludington, 
United States.) 
3309. INGREDIENT 

London. 
3310. Liguip Merrers, 8. A. Parkes, E. I. Everett, and 
O. H. Wagner, London. 


CiosurRE of Jars, F. Briickmann, 


Mather and R. H. 


Chettleburgh, | 








ARTICLE of Foop, 8. Morrison, 


3311. DisrripuTinG SEED-GRaINs, A. F. J. E. Rabier, 
London. 

3312. Sprinc Hanpie Bar for Cycies T. Price, 
London. 


3313. E_ecrromortors, P. Isorloth, London. 

3314. Hosts, Sir W. G. Armstrong, Whitworth, and 
Co., Ltd., E. W. Lloyd, and L. Newitt, London. 

3315. PepgstaL Gun Mountinas, Sir W. G. Armstrong, 
Whitworth, and Co., Ltd., Sir A. Noble, K.C.B. and 
R. T. Brankston, London. 

3316. TELEPHONE SwircHBoaRDs, J. E. Kingsbury.— 
(The Westera Electric Company, United States.) 

3317. PowpEr BLower or [NJvEcTrors, J. Buczkowski, 


London. 

3318. APPARATUS for Roastina Foop, G. Butterfield, 
London. 

3319. Composition for H.emMorrxorps, W. Atkinson, 
London. 

3320. Stream GENERATORS, H. B. and J. 8S. Watson, 
London. 

3321. SappLEs, A. Pearse, London. 


322. AuTOMATIC GREASING, A. Stark and A. Nehmann, 
Weiden, Bavaria. 

10th February, 1898. 
. Brrs for Horses, T. F. Forrester, London. 
ConnectinG Tunes of CycLes, 8. Walker, Bir- 











mingham. 
3325, Coat Bracket, C. Kirton and H. B. Ord, South 
Shields. 
INCANDESCENT Gas Lamps, C. H. Stearn, 
sondon. 





3327. RerouLatina the Frep of Corron, F. 
Todmorden, Yorkshire. 

3328. Pyeumatic Tires, J. Gibson and G. E. Heyl-Dia, 

Manchester. 

3329. Protection from Fire, J. H. Hargrave and H. 
Milling, Malahide, Co, Dublin. 

3330. AROMATIC VEGETABLE Paste, L. 
London. 

3331. CrcLes, B. C. Swallow, Halesowen, near Birming- 
ham. 

3332. Iron and Sreex Pires and Tusrs, A. Pilkington, 
London. 

3333. PurIFICATION of PoLLutED Waters, F. P. Candy, 

Altrincham. 

3334. SecurinG Corks to Borr.es, T. O. Owen, Liver- 


Fielden, 





Checkemain, 








pool, 
3335. SecurRING Taps to Barres, G. Rawlins, Long- 
port, Staffordshire. 
3336. Pickina Banps, G. Stannard, Manchester. 
TN 





Grimsby, Lincolnshire. 
3343. Steam GENERATORS, J. H. Rosenthal, Glasgow. 
3344. Stoves, D. Crawley, G. Taylor, and T. Morton. 
(Partly by PF. Farenathold, Belgium.) 
3345. Firrincs for Brcycirs, G. H. Illston, Birming- 


3337. Nozzies for Cray Presses, T. M. Birkett, 
Hanley. 

3338. Tunes, J. Davies, Wednesbury. 

$339. EMBROIDERING Macuines, J. Entwisle. — 
(The Kursheedt Manu facturing Company, United 
States. 

3340. NosEsac, G. Godwin, London, 

3341. Dotires for WasHinc Cxiorars, D. Catterall, 
Burnley | 

3342. UTenstL ANTI-BURNER, J. A. Dawson, Great | 

| 


ham. 

3346. TrrE VALVE Boprrs, C. T. B. Sangster, Birming- 
ham. 

$347. CycLes, W. Deakin, Birmingham. 

3348. ConnecTina Links, G. H. Gardner, Birming- 
ham. 

3349. Sprrir Levert and Rute, G. Evans, Birming- | 


2am. 

3350. ConTROLLING the Suppiy of Gas, T. Henwood, | 
Bristol. 

3351. SprnpiEs, J. T. Ewins and C. B. Engels, Birming- 
ain. 

52. Winpow-sasH Frames, E. Robbins, Birming- 
am. 

3353. Letrer-Boxes, G. J. Gibbs, Bradford. 

3354. Pen Nips, J. S. Lee, Middlesbrough-on-Tees. 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette. 





589,422, Evasvic-rLump Tursing, C. G. Curtis, New 
fork, N.Y.—Filed Auguat 4th, 1896. 
Claim.—(1) In a compound elastic-fluid turbine, the 
combination with movable vanes and means of caus- 
ing the elastic fluid to act upon such vanes two or 


a contracted throat and permitting the expansion of 
the fluid beyond the contracted throat and provided 














36. Brakes for Roap Veuices, J. Favets, London.* 
7. SasH Fasteners, C. Robinson and Head, | 
London. 
3288. Leaves of SHeret Music, L. M. Barber, London. 
3289. Propucinc Hien Vacua, J. . T. Cadett, 
London. 

$290. ATTACHING REFLEcToRs to Lamps, R. A. Miller, 


3° 














with extended | arallel sides to transform the motion 
of the particles into a parallel motion before discharg- 








TREATING SuGaR Juice, E. de Pass.—(La Com- 
pagnie Electro-Sucriere, France.) 





London. 
3291. HorsrsHogs, A. H, Rowe, London, 








ing them from the nozzle, substantially as set forth. 
(2) In a compound elastic-fluid turbine, the combina- 


| stantially as set forth. 


| inclined slot 14, formed in casing, the 
| guide 17, flexibly secured to stud 12, and surrounded 


more times in succession, of a delivery nozzle having | 





tion with movable vanes and means for causing ¢ 
clastic fluid to act upon such vanes two or more ‘i, he 
in succession, of a delivery nozzle having a contractet 
throat, a diverging portion beyond the throat. ad 
parallel delivery walls at the sides of the nozz)’ =< 
ey Sth. 


589,479. VaLve APPLICABLE TO VessELs Cowrary 
ING COMPRESSED Gas, J. C. Plunkett aad G. | - 
London, Bagland.—Filed May 24th, 1897, : 

Claim.—(1) In a valve for hermetically sealing and 


Donat, 


| regulating the supply from vessels containing coy 
| pressed gas, mixed yuses, 98 


and gaseous liquids the 
combination of a partially rotating spindle 5, y z 
which is secured a plain or faced valve 7, pe 
against a V-shaped metallic seating 4, the stud sy 
secured to and turning with said spindle, and carry. 
ng a metallic reller 13, which engages with the 
shouldered 








by spring 19, the respective parts co-operating and 
inter-acting for the purposes set forth. (2) In & valve 
for operating vessels containing compressed g ‘ 
gases, and liquids, the combination with the opg 
ing spindle 5, shaped for the attachment of « Je 


as, 








at 51, and the valve on the said spindle with the 
metallic cap 24, screwed to the body 2, and secured by 
the pin or cotter 27, the vulcanised fibre packing ring 
6, and the grooved channel 61, in which is the soft 
rubber washer 62, substantially as and for the purposes 
set forth. (3) The combination in a valve for operat. 
ing vessels containing compressed gas, ses, and 
gaseous liquids, of the shouldered guide 17, having a 
tapped end 21, and fitted with a shouldered screwed 
plug 22, co-operating therewith for maintaininy the 
valve in the open position when charging the spindle 
5, the valve carried thereby and connections to said 
guide, substantially as set forth. 


589,523, Process oF AND APPARATUS FOR ELEcTRO- 
LYSING Fusep Saurs, J. Boclsterli, N 
Switzerland.— Filed October 27th, 1896, 

Claim.—{1) The process, which consists in electro. 
lysing a fused alkali metal salt and liberating the alkali 
metal exclusively at the surface of the electrolyte, 
substantially as described. (2) The combination with 
an anode having a gas-conducting sheath insulated 
and suspended therefrom and a supporting rod there- 
for, of a spider supported and insulated from said rod, 
whose arms support the cathodes, and means for 











vhause 
”, 




















vertically and horizontally adjusting said cathodes, 
substantially as set forth. 
an anode depending from a supporting rod and a 


(3) The combination with 


sheath insulated from, surrounding and depending 
from said anode, of an insulated spider on said rod, 
metallic cathodes suspended from said spider-arms 
adapted to have surface contact with the electrolyte, 
and means for verti yand radially adjusting the 
cathodes, substantially as set forth. 
589,635. Stop Motion for Governors, @. F. Boos, St. 
Mary's, Ohio.—Filed November 21st, 1896. 
Claim.—(1) The combination with the stem of the 
shut-off valve, of a normally stationary cam mounted 
to turn, an idler pulley normally bearing against the 
driving belt, an arm connecting said pulley to said 
cam, and a spring-pressed lever held in engagement at 
one side of its fulerum with the said cam, and having 
a connection with the valve stem at the other side of 














} 
| 


| 


-_ 


the fulcrum, substantially as Cescribed. (2) A stop 
motion for govenors, comprising a spring-pressed 
lever adapted to engage the valve stem, a friction 
roller carried at the outer end of the said lever, a heart- 
shaped cam engaged at its inside by the said friction 
roller, and an arm mounted to swing and carrying the 
said cam, the said arm supporting an idler pulley 
adapted to engage the driving belt for the governor, 
substantially as shown and described. 
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, NEW EXPRESS ENGINE ON THE CALEDO- 
sa NIAN RAILWAY. 


By CHARLES Rous-MARTEN, 


Iv view of the singularly fine work done by the 
i express engines of the Dunalastair class, which 
\Ir. i. M’Intosh placed upon the Caledonian 
Railway two years ago, it might have appeared 
that a point of temporary finslity had been reached 
which would hardly need to be disturbed for some 
ime to come. Such, however, was not the opinion of Mr. 
\Intosh. Instead of regarding the remarkable efficiency 
of his fifteen Dunalastairs as a reason for resting on his 
oars, his success with his first batch of express engines 
has inspired him to take another step in advance with 
respect to the second batch of fifteen now in hand at the 
st, Rollox Works. 

While preserving ; design and outside 
appearance of the Dunalastair type, he has even 
in these respects introduced several modifi vations, 
although not of such a character as to attract notice at 
frst sight. The increased size of the boiler is only 
noticed on comparison with one of the earlier type 
standing close by; but the sand boxes, instead of being 
included within the splashers, are placed below the 
frames, thus leaving the curve of the splashers unbroken. 
The steps also, instead of being abreast of the bogie pin, 
are removed more to the rear, and form a sort of cover 
The external aspect of the engines 


I append 


the general 


to the sand boxes. 
js greatly improved by these slight alterations. 
an illustration. 

A far more noticeable change is the enlargement of 
the tender, which now runs on eight wheels, disposed in 
two bogies, and carries 4} tons of coal without heaping, 
and 4125 gallons of water. The new engines and tenders 
are painted the old Caledonian colour, dark blue with 
black and white lines, and not the sky blue picked out 








with purple and gold which was applied to the engines 
used with the Queen’s Diamond Jubilee trains. 

Without entering into minute details of construction, it 
may suffice to say that the principal new departures in 
the case of these engines—which will be numbered 766 to 
780—all tend in the direction of much enlarged power. 
In the first place, the heating surface of the boiler is 
increased from 1403 square feet to exactly 1500 square 
feet; in the next place, the steam pressure is increased 
from 160 Ib. to 175 lb. to the square inch; thirdly, the 
diameter of the cylinders is increased from 18}in. to 19in. 
The piston stroke remains 26in., and the diameter of the 
four-coupled driving wheels is as before, 6ft. 6in. As a 
result of these expanded dimensions, the tractive force of 
the engine, for every pound of effective steam pressure in 
the cylinders, will be 120°3 1b. with 175 Ib. boiler pressure, 
as against 111 1b. with 1601b. boiler pressure in the 
earlier engines. How large an augmentation of power 
is thus obtained will be self-evident without demon- 
stration. 

The total weight of the engine in working order is 
49 tons, of which 16 tons 17 ewt. rest on the driving 
wheels, 15 tons 17 ewt. on the trailing, and 16 tons 6 cwt. 
on the bogie ; the tender weighs 45 tons ; total of engine 
and tender = 94 tons. The total wheel base of the engine 
and tender is 49ft. 2}in., extreme length over buffers 
dift. 3fin. There are several improvements in respect of 
details, including a better arrangement of the steam ports 
and blast pipe, and a freer exhaust. The boiler is made 
of steel, the tubes are of solid-drawn red metal, the fire- 
box is of copper, the smoke-box, and chimney, and frames 
are of steel 


_ Although these splendid engines have hardly yet got | 
into regular working, even their trial performances have | 


proved them capable of realising the fullest intentions of 
their able designer. 
the West Coast corridor diners between Glasgow and 
Carlisle—the heaviest fast expresses that are run in the 
kingdom. Their appearance at the head of the train at 
the Central Station, Glasgow, is always the signal for a 
uge crowd to assemble ; indeed, on each occasion when 


was present the engine was absolutely mobbed by | 


admiring spectators. This is hardly surprising in con- 
sideration of the severe duty they are called on to perform, 
undertaking, unaided, over exceptionally severe grades, 
loads which on many lines, very much easier in charac- 
ter, would usually be taken by two engines or run in two 
Portions, Through the courtesy of Mr. M’Intosh I was 
present at several trial performances made within the 
last few days by these new engines, and certainly the 


. . | 
They have made several trips with | 
| time, having run the 28} miles from Strawfrank in 





| results appeared to me sufficiently striking to deserve 


special notice. 

My first trip was made with the 2 p.m. corridor dining 
car train from Glasgow. On this occasion, according to 
the official weights furnished to me by Mr. M’Intosh, 
the whole load—exclusive of engine and tender—amounted 
to 330 tons, without taking into consideration passengers 
or luggage. With this enormous train No. 766, the first 
engine of the new series, started from the Central Station 
with the utmost ease, and began to climb the long ascent 
which, with a few minor breaks, extends to the Beattock 
Summit, where an elevation of 1015ft. is reached. A 
strong side wind from the westward blew during the 
whole journey, materially enhancing the resistance to be 
overcome. Near Uddingston a speed of 60 miles an 
hour had already been attained. Ascending the long 
rising grades of 1 in 100 subsequently met with, the 


| speed fell to about 30 miles an hour, which, however, 


was very good work with such a load in that weather. 
Carstairs was passed in exactly 47 min.—one minute 
under time. But at Symington the Edinburgh portion 
of the London train was unfortunately overtaken, and this 
compelled a stoppage of 1} min. Onresuming its course, 
the engine again made very good way, and kept up a 
speed of 31 miles an hour throughout the final rise of 
1 in 100 to Beattock Summit, which was passed in 80 min. 
from the start, in spite of a loss of five minutes through 
the Symington stoppage. 

After this the work was comparatively easy, but I may 


note that the engine displayed admirable swiftness and | 
freedom of running down hill and on the level, as it | 


previously had shown power in pulling and hill climbing. 
The 50 miles from the Summit to Carlisle were done in 
50 min. 55sec., although the last few miles were run under 
easy steam, as the train was some minutes before its 
time. Speeds of 73, 74, and 75 miles an hour were 
attained on falling gradients at various points during the 
run, which could easily have been made in considerably 
shorter time but for working schedule restrictions. 


sharp curves. The load in this case amounted to about 
200 tons. There was no opportunity of testing the 
quickest time in which the run could be made, because under 
an arrangement with the Glasgow and South-Western 
Railway this train is not permitted to arrive at Gourock 
much under the prescribed time. However, by making 
a somewhat deliberate start, and not indulging in any 
hurry until after Paisley was passed, the engine was able 
to display some fast running, attaining a speed of 76°3 
miles an hour, and running to Gourock in 31 min. 44 sec. 
from Glasgow. Both engines were skilfully handled by 
the same experienced driver—Andrew Dunn. 

Travelling on the footplate, I found the new engines ran 
with an ease and steadiness which left nothing to be desired. 
The boiler made steam very freely, keeping the needle 
constantly at blowing-off point, and it was evident that 
considerably heavier loads than any yet attempted even 
on the Caledonian Railway could be taken with ease and 
time kept. The performances of their slightly smaller 
predecessors, which repeatedly took trains of 160 and 170 
tons from Carlisle to Stirling, and averaged speeds of 
over 60 miles an hour from start to stop, climbing over a 
hill more than 1000ft. high, were unique in railway ex- 
perience. So far as at present can be judged, Me. 
M’Intosh’s new engines will be able to do even better than 
this, should they be called upon to perform the feat. 

The following are the principal dimensions of the new 





engines. 
Boiler— 
Working pressure ... ... 175 |b. 
Smallest internal diameter 4ft. 7in. 


Length of barrel 11ft. lin, 
Fire-box 
ee ee ae 
Depth at front from centre of boiler ft. 6in. 
Depth at back from centre of boiler 5ft 
Width at bottom tsa Ge ase oe 
Heating surface of tubes 1381°22 sq. ft. 
Heating surface of fire-box 118°78 sq. ft. 


1500 sq. ft. 





Total 





EXPRESS LOCOMOTIVE, CALEDONIAN RAILWAY 


Carlisle was reached in 2hours 11min. 46sec. from 
Glasgow, or more than 3 minutes within time, notwith- 
standing the loss of 5 minutes by an extra stop, and also 
in spite of the obstacle offered by the strong and per- 
sistent side gale. 

On the return corridor diner, the same evening, the 
load was somewhat lighter, being officially stated as 276 
tons, exclusive of engine, passengers, and luggage. There 
was no diminution in the force of the wind, which still blew 
strongly on the side of the train. The engine was the 
same as in the up journey, No. 766. Leaving Carlisle, a 
very good start was made, the first 4 miles 7 chains to 
Rockcliffe being covered in less than 6 minutes, and Locker- 
bie—253 miles—being passed in 30 min. 12sec. Wamphray 

344 miles—was passed in 38 min. 28 sec., and Beattock 
would have been reached easily in 44 minutes, but at 
Murthat box the signals were adverse, and the train came 
to nearly a dead stop, having done 36 miles from 
Carlisle in 40 minutes exactly. 
being at the foot of the long 14 mile climb to Beat- 
tock Summit was very unfortunate, especially with 
such a rough wind blowing, and in view of the fact 
that a drizzling rain was rendering the rails slippery. 
Accordingly it was resolved to stop at Beattock for the 
assistance of a bank engine to the Summit. Withthe aid 
of the pusher the 10 miles length of severe grade, mostly 
1 in 75, was easily mounted, and then followed a 
remarkably swift descent of the 23} miles to Strawfrank, 
that distance being run in 20 min. 49 sec. to the dead 
stop. The maximum speeds attained were 78, 79, and 80 
miles an hour. The check at Murthat and the stop at 
Beattock had necessarily caused some loss of time, so 
that after detaching the Edinburgh portion, the train left 
Strawfrank five minutes late. Nevertheless, such rapid 
work was done during the remainder of the journey that 
the train stopped at Eglinton-street three minutes before 


31 min. 17 sec., and the total distance of 102 miles from 
Carlisle in 2 h. 3 min. exactly, including all stoppages, or 
in 1 h. 58 min. actual running time, without making any 
allowance for the further loss of two stoppages and a 
signal check, amounting to fully eight minutes. It will 
therefore be seen that this also was a very excellent piece 
of locomotive work. 

The third trial was on a smaller scale. It was made 
with the second of the new engines, No. 767, on the fast 
boat train known as the Gourock express, which leaves 
Glasgow at 4.13 p.m., and is timed to run to Gourock, 


26} miles, in 85 minutes over a road somewhat heavy in 


parts, and remarkable for its continuity of exceedingly 





This vexatious check | 





Fire-grate area 20°63 sq. ft. 


Diameter of tubes 1jin. 
Cylinders— 5 
Diameter 19in. 
Piston stroke 26in. 
Diameter of coupled wheels 6ft. 6in. 
Diameter of bogie wheels : : 3ft. Gin. 
Length of steam and exhaust ports 18in. 
Width of steam ports 12in. 


Width of exhaust ports . . dfin. 
Blast pipe _ 
Diameter, top 5fin. 
Weight in working order 
Engine 

Bogie 
Driving wheels 
Trailing wheels 


16 tons 6 ewt. 

16 tons 17 cwt. 
15 tons 17 ewt. 
49 tons 0 ewt. 
45 tons 0 ewt. 





Total weight of engine 
Weight of tender, loaded Sep Axtreg 


| From these particulars it will at once be seen that Mr. 

J. F. M’Intosh has produced a new express engine of 
admirable design and proportions, and that it has already 
proved itself capable of performing remarkably good 
work. It is interesting to learn that in consequence 
| of the great success of his Dunalastairs, Mr. J. F. 
| M’Intosh has been specially commissioned to design some 
| new engines for the Belgian railways. This isa gratifying 
compliment to a British engineer. 








OPENING OF THE MIDSOMER NorTON SEWAGE WorkKs.—The new 
sewage works constructed by the Midsomer Norton Urban District 
Council were formally opened on the 12th inst. The purification 
process adopted is that of precipitation by chemicals, followed by 
filtration. The sewage on entering the works passes through a 
straining grating and then through a scum and detritus chamber, 
the precipitant Ferozone is next added by means of a Keirby mixer, 
the motive power of which is a small water-wheel worked by a por- 
tion of the river water. After the precipitant is added the sewage 
passes over a series of iron baffles, thoroughly mixing the chemical 
| with the sewage, which then enters the first ‘‘ Candy” circular 
| precipitation tank—l6ft. in diameter by l0ft. 6in. deep—at the 
bottom by a series of vertical inlet pipes, and is discharged from 
the top by wood-collecting channels. . The sludge is removed from 
the tank daily by means of a revolving steel arm and is run on to 
prepared and drained sludge lagoons, where it is dried and after- 
wards removed for use as manure. After leaving the tank the 
sewage is passed through another of similar size and design, and it 
is believed the present instance is the only one where duplication 
of tanks has been carried out, the engineer, Mr. F. Bird, claiming 
that by this means a better effluent is produced at a reduced con- 
sumption of chemicals, After leaving the “Candy” tanks the 
sewage passes on to filter beds. The entire plant costs a little 








over £2000, 
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FRENCH NAVAL REFORMS. 





ALTHOUGH the amount voted last week by the Chamber 
of Deputies for naval constructions was restricted to the 
requirements of the current year, and only had incidental 
reference to the general programme, the discussion that 
took place on the estimates was yet of unusual interest 
and importance. Excluding the 257,000,000f. remaining 
over from previous credits for the carrying out of works 
under execution, the Government requires 96,000,000f. in 
order to put on the stocks one battleship, three armoured 
cruisers, and eleven torpedo boats. The whole expendi- 
ture for the present twelvemonth is therefore 353,000,000f. 
At first it was proposed to build two battleships and one 
armoured cruiser, but the preference which is being shown 
for the type of vessel combining as much as possible 


the qualities of the cruiser and the battleship has induced | 


the Commission of the Marine to modify the programme. 
At the end of this year there will be on the stocks six 
cruisers of 9500 tons, the Jeanne d’Arc, three other 
armoured cruisers of 7500 tons, seven belted cruisers, ten 
destroyers, five squadron torpedo boats, and thirty-two 
coast defence torpedo boats. The question of the general 
programme which was sanctioned last year, and involves 
an expenditure of 800,000,000f. in all, was barely touched 
upon by the reporter, M. Kerjégu, who argued that, as the 
Government was reaching the end of its term of office, it 
was not warranted in doing more than provide for present 
necessities. Still, as the extra credits demanded are 
intended for the part execution of the programme, the 
antagonists of the Government naval policy took occasion 
to criticise the methods so far adopted by the Marine, and 
to insist upon the carrying out of reforms whereby the 


ratepayers would be assured that their money was | 


honestly spent. 
As to the necessity of this expenditure there was no 
question. The whole debate tended to prove that con- 


siderable sacrifices were needed to enable France to make | 


progress commensurate with that being accomplished by 
other countries. Hitherto, the policy of the naval 
authorities has been to place the fleet in a position to 
“fight honourably”’ with the English navy. But M. 
Lockroy no longer contents himself with advocating this 
very costly programme, but seeks to prove that France 
should be able to hold its own with the 
of Germany, Italy, and even Japan. 
alarmed at the way in which the first-named Power is 
steadily augmenting its naval strength. The method 
which is being displayed in building a homogeneous 
fleet in Germany will, he fears, ultimately enable that 
country to eclipse the power of France ; and, in fact, 
the former Minister of the Marine not only finds it 
advisable to copy the methods of Germany, but also the 
ease of mobilisation of the Italian navy, and the practical 
separation of the fleet from the naval defence works as 
practised in England. 

According to M. Lockroy, the very existence of France 
depends upon the efficiency of her navy. The tendency 
of recent years, he says, has been more and more 
towards the sea, upon which the battles of the future will be 
fought, and each country will seek to strike a blow at 
the other by intercepting the highways of commerce. 
This theme has, of course, always dictated the policy of 
the French Marine, which has aimed solely at crippling 
the trade of this country by the aid of fast and powerfully- 
equipped commerce destroyers ; but it is, we believe, the 
first time that the argument has been applied to the conti- 
nental Powers, to whom the cutting of the sea routes during 
the period of hostilities would be a comparatively small 
matter. In fact, England is the only country which 
would find it absolutely necessary to its existence to keep 
its trade routes open. It is, therefore, difficult to see the 
drift of M. Lockroy’s argument, unless it be that in 
preparing to hold her own against all the European 
Powers, France will be the better able to cope with her 
one great maritime rival, England. However this may 
be, the ex-Minister of War is invoking the peril of a 
European coalition in order to prove the necessity of 
strengthening the Channel forces and of carrying out 
works which will make France preeminent in the 
Mediterranean. In the event of war, he exclaims, Ger- 
many can, while protecting the Baltic, send to the 
Channel fifteen ships with a tonnage of 86,080 tons, and 
three divisions of torpedo boats, while France can only 
oppose the northern squadron composed of thirteen ships 
of 71,700 tons, and four squadron torpedo boats. The 
remarkable fortifications that are being carried out by 
the Italian Government at Spezzia, Maddalena, and 
Tarente are also causing M. Lockroy a great deal of un- 
easiness. As for England, any rivalry is not to be con- 
templated. “It is,” he says, ‘‘the most redoubtable, 
and at the same time the most vulnerable Power in 
Europe, and England has certainly the most to fear from 
a war. She has 36,000 vessels, of which 21,000 are reserved 
for the home defences’’—M. Lockroy has mixed up our 
mercantile fleet with our war ships—* and the rest for the 
Colonies. She has to protect a considerable commerce. 
But you know her power, and those of our colleagues 
who went to the Spithead review could see for them- 
selves that she could at the present moment crush her 
enemies under the weight of iron.” And yet England 
continues to advance. She is strengthening her ports 
and creating bases of operation, while France is so 
deficient in this respect that her vessels could not find 
refuge outside French waters. The Guichen and the 
Chiteau-Renaud, for instance, which cost thirty million 
francs to carry on a commercial war, cannot find pro- 
tection in the colonial ports, and the money, says M. 
Lockroy, is utterly wasted. We have already referred to 
the serious indictment he brings against the naval autho- 
rities, whom he accuses of carrying on a retrograde 
policy, and ‘“ constructing old-fashioned and unseaworthy 
boats, of which we have too many types in our 
Marine;"’ but though there is no doubt considerable 
truth in his animadversions, it is equally certain that the 
charges are not free from the suspicion of exaggeration. 





navies | 
He is particularly | 


In endeavouring to prove too much he runs the risk of 
proving nothing, or at least very little. The French 
Marine is obviously ina very deficient state; this is ad- 
| mitted by everybody. But the reforms suggested are by 
|no means in every case feasible, and though many of 
| them are even now being carried out, the Marine is un- 
able to accept the programme enunciated by M. Lockroy 
in its entirety. 

It must be remembered that the criticisms of M. 

Lockroy are based almost entirely upon the results of 
| official trials and upon incidents that took place during 
|his term of office, or anterior to that period. His 
| sources of information since that time appear to have 

been limited. It is true that he has plenty of ground for 
| complaint in the extraordinary mistakes that have been 
| made in the construction of vessels; in altering original 
plans by adding heavy fighting tops and a superfluous 
| superstructure which, while rendering the ships unsea- 
| worthy, make them a conspicuous target for the enemy. 
| But the military value of a ship cannot very well be 
judged by the arbitrary standard laid down by M. Lockroy, 
and it would be unreasonable to accept his estimate that 

50 per cent. of the battleships are utterly useless, as 

strictly accurate. The value of these ships depends upon 
the methods of warfare that will be adopted in the future. 

The old vessels, constructed partly of wood and partly of 
iron, could not, of course, engage with a modern ironclad, 
but it is the opinion of the French naval authorities 
that they would not be without value in entering an 
"action when the enemy’s ships, though perhaps victorious, 
| would have become crippled. Again, M. Lockroy has 
/not taken account of the attempts that have been made 
‘to remedy the deplorable defects that were found to 
|exist during the official trials. Whether or not the 
| alterations which have been carried out at enormous cost 
| have proved satisfactory it is impossible to say, we can 
| only accept, with a certain reserve, the statement of the 
| French Minister that these ships constitute useful units 
inthe navy. According to M. Kerjégu there are, leaving 
out of the question the old battleships constructed partly 
of wood, seventeen squadron ironclads, of which only one 
entered service before 1880, and nine coast defence 
| battleships which have been launched since 1883. Count- 
ing the old battleships, there are at present forty-nine 
vessels of many different types, and the alterations 
which are to be made to some of the modern battleships 
will be completed by 1900 instead of by 1903 as previously 
arranged. Of cruisers there ought to be at least sixty- 
three, but there are only thirty-five modern vessels 
afloat, and this constitutes the most serious weakness of 
the Marine. There is also aserious lack of torpedo des- 
troyers, but, on the other hand, this year will see afloat 175 
out of the 250 torpedo boats which are held to be 
indispensable for the defence of the country. Taking 
into account the whole naval strength in European | 
| waters, the reporter is of the opinion that considerable | 
| progress has been realised. Alike in the Channel and in 
{the Mediterranean fleets have been reinforced, and 
further additions will be made this year in the Jauré- 
guiberry, the Charles Martel, the Masséna, the Foudre, 
and others. Including the Mediterranean reserve, the 
total number of modern vessels for coast defence is not 
less than 17 ironclads, 15 cruisers, 6 aviso torpedo boats, 
and 11 squadron torpedo boats. This year three 
| squadron ironclads, five cruisers, and four destroyers will 
|be armed for their trials. Thus, says M. Kerjégu, the 
| French forces in European waters would be fairly satis- 
factory if it were not for the insufficient number of 
cruisers. It is to be remarked, however, that M. Kerjégu 
has failed to respond to any of M. Lockroy’s criticisms 
to the effect that the utility of these vessels is rendered 
negative by deficient mobilisation, small range of action, 
and the impossibility of fighting in a heavy sea. 

We have said that the Government has refused to 
accept any vote upon the project of reforms suggested 
by M. Lockroy. The feasibility of some of these reforms 
is contested by Admiral Besnard; others have been in 
course of adoption for some time past, while many of the 
proposals have not evoked any expression of opinion 
from the Minister, from which it is to be assumed that 
they may be taken into consideration at an opportune 
moment. We say “ opportune,” because it is manifestly 
impossible for the French Government to carry out such 
a programme as that formulated by M. Lockroy with the 
resources at its disposal. One of the arguments vouch- 
safed to explain the existence of so many types of 
vessels, and the consequent absence of homogeneity in 
the French Marine, is that the credits available have not 
enabled the Minister to construct many vessels of a 
single type. The work has been spread over many years, 
so that, with the progress which continues to be made in 
naval construction, no sooner was one vessel completed 
than it was found desirable to modify the other that 
replaced it on the stocks. Already something has been 
done to remedy this state of things, and save time and 
money, by building the Charlemagne, the Charles Martel, 
and the Gaulois, on the same stocks, and with the same 
workmen, and it is intended further to extend this policy 
as much as possible in the future. There is also reason 
for believing that the Minister of Marine has become con- 
vinced of the necessity of fixing the responsibility of 
accidents arising out of faulty design or bad material upon 
the right shoulders. As to other reforms, however, he is 
more refractory. He will not admit the expediency of 
separating the direction of the fleet from the direction of 
the coast defences and of the uncompleted vessels on the 
stocks. 











officers should confine their attention to the ships afloat. 
But Admiral Besnard will not admit of this separation, 
as he states that the duty of building the ships and look- 
ing after the coast defences logically falls upon the Marine, 
and the Marine alone. 
good deal of light upon the present state of the French | 





out. The critics of the Marine are far from satisfied, even 


cargoes, goods, and merchandise of all sorts. A 
proposed works in Cawsand Bay are connected by lines of 
railway, which are shown on the plan annexed, and need 


port of their various commodities. 


a 

rv 

, . The presence of 

cruisers of 4000 tons and 2500 tons on the programme is 
Ss 


though they have voted the credits. 


inexplicable to M. Declassé. He holds that light Vessels 
though they may steam very fast, are practically useleg, 
because they soon run out of coal. He makes som 
parison between the Powerful and the Jeanne d’ Aye a 
shows the superiority of the armament of the Enelish 
vessel alike in the number of guns and their calibre, This 
he says, has been accomplished by an augmentation jy 
the displacement of 8000 tons as compared with the 
French cruiser. 

In a word, the Government is being exhorted to 
abandon its policy of constructing light vessels in fayouy 
of larger ships with big coal-carrying capacity and ore 
efficient equipment. To a certain extent Admiral Besnard 
has seen the force of this criticism, since he has decided 
upon augmenting the number of croiseurs cuirassés to the 
detriment of the protected cruisers, but he does not 
approve of a heavy armament of guns of big calibre, ag 
he holds that the quick-firing guns would be in range 
long before the heavy ordnance of the opposing vessel 
could get near enough to have a fair chance of hitting 
Upon the question of creating new bases of operation, 
which is the leading feature of the Lockroy scheme 
Admiral Besnard has given some satisfaction. He pro. 
mises to fortify Dakar and Fort de France, and also see, 
the possibility of converting Bizerta into a port of refuge, 
He, however, urges that the expense of this latter under. 
taking would be considerable. M. Lockroy is further 
anxious to make use of Rachgoun to nullify Gibraltar, 
With his usual enthusiasm he sees the possibility of com. 
pletely excluding the English from the Mediterranean by 
establishing a port at Rachgoun, whence torpedo boats 
could be sent to command the Straits. The Minister at 
first scouted the idea of being able to make a port at 
Rachgoun, and said that he would not undertake such a 
costly and useless work on his own responsibility ; but upon 
pressure from the Chamber, which was carried away by 
the empiricism of M. Lockroy, Admiral Besnard consented 
to inquire into the ways and means of utilising Rachgoun 
to block up the keyhole of the Mediterranean. On the 
whole, the debate, if it should have touched the suscepti- 
bilities of patriots in exposing the weakness of the French 
Marine to the world, will certainly not be without some 
good result by introducing gradual reforms into the ad. 
ministration ; but, as we have said, the cost of carrying 
out M. Lockroy’s project is so enormous that it will be 
impossible to put in hand all the various schemes for a 
long while to come. 





In our impression of last week we described generally 
the two projects at present before the people of Plymouth 
for the improvement and extension of their old-esta- 
blished, well-known, and well-frequented port and harbour, 
The accompanying plan will enable our readers to verify 
the statements previously made, and also the exact 
position of the proposed works to which we have already 
drawn attention. The outer harbour in Cawsand Bay, 
the connected arm some half mile in length, and the 
numerous piers placed, according to those responsible 
for the scheme, in complete security under _ their 
shelter, and providing accommodation as the occasion 
arises for the British steam companies who may deter- 
mine to make Plymouth their home, are distinctly shown 
on the extreme left of the plan. In addition, beyond the 
pier allotted to the Peninsular and Oriental Company's 
ocean-going vessels, following the coast line, a small 
harbour is provided for the trawlers, smacks, and fishing 
vessels, whose owners earn their livelihood in the waters 
of the Sound and in those of the more open sea. Rather 
more to the north are delineated on the plan the 
Admiralty piers intended for the use of her Majesty's 
armour-clads, cruisers, and other ships of a warlike 
character. The object of the ‘Proposed Harbour in 
Cawsand Bay for Fishing and Other Craft” is to afford 
them a safe anchorage, when, as frequently occurs from 
stress of weather, they are unable to make for their old 
home in the waters of the Cattewater and also Sutton 
Harbour. <A double object will be effected by the 
proposed new Admiralty piers and wharves. In the first 
place, her Majesty’s men of war and troopships will be 
spared the necessity—if they choose—of navigating the 
Sound to reach the present dockyards. In the second 
there will be no occasion for them to prolong their voyage 
to Portsmouth, a contingency which, in case of war with 
some of our continental neighbours, might be attended 
with considerable risk, and probably with some amount 
of danger. Lying in Cawsand Bay, under the protec- 
tion of the fortifications of Plymouth, they could 
take in all the supplies they need quickly and with 
safety. The Admiralty piers will be connected by means 
of branch lines and feeders with the present main lines 


of railways leading to all parts of the kingdom, and other 
Government establishments. 


As the country requires 
an enormous food supply, the same facilities will apply 


to mail boats carrying passengers, specie, and bullion, as 


well as to other descriptions of vessels ar 
y the 


no further explanation. The small branch running from 


Millbrook Junction, as it may be termed, to the brick- 
works is one locally needed, and will supply the 
M. Lockroy urges that these latter should be} wants not only of the existing large establishinents, 
solely in the hands of the engineers, while the naval| but of those which may probably be established in 


future, when greater facilities are provided for the trans- 


Opposite the Government great naval station and 


docks at Devonport there is a very large tract of low- 
Though the debate has thrown a} lying land, which at present is entirely unproductive, 
similarly to many other vast areas of country 
Marine, it has not elicited much information as to the lines | the neighbourhood of marine and river estuaries. 
upon which the shipbuilding programme is to be carried | alternative scheme includes in its proposed works the 
| canals of the “wall of reclamation of land, St. 
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__—— 
ke,” for the purpose of rendering this portion | 
» available for the purposes of husbandry or | 
tarian operations. A wharf and a coaling 
provided, together with a landing pier to the | 
nnycliff Bay, where, for the purposes of | 
The | 


John's La 
of territor, 
other utili 
station are 


north of Je 
nchorage, merchant vessels most do congregate. 


abject proposed to be effected by the establishment of 
this pier and coaling station in Jennycliff Bay is to | 
enable ships to call more cheaply for bunkering, should | 
they be unable, owing to stress of weather or other | 
causes, to reach their destination. Another purpose will 

also be served by this coaling station, which may be 

pointed out. It sometimes happens that vessels with 

cargoes for Plymouth are placed ata disadvantage, since 

they cannot obtain a return freight. The merchants, in 

consequence, have to charge an extra rate to cover this 

deficiency, thus placing them in an unfavourable position 

in a competition with other ports. Coal is our heaviest 

export, and the ships alluded to would thus be enabled to 

fill up with coal, which could be transported by rail or 

cea-borne. They could discharge their cargoes in the 
Cattewater, the Great Western Docks, or elsewhere in the 
port, then shape their course for the Jennycliff Bay coal- 
ing station, or if they chose, make forthe proposed station 
on the Batten side of the Cattewater. 

It has been already remarked that in bad and stormy 
weather the fishermen experience considerable difficulty 
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their voyage to their destination. As one of many 
examples, we will take a liner which stops at Plymouth 
and after discharging her passengers and mails for that 
port, heads up Channel for the Thames. Her voyage 
with fair weather occupies some twenty-four hours, and 
it is estimated that the average expenditure of the 
additional run amounts to one thousand pounds. Should 
the weather be unpropitious, the voyage 
seriously protracted, and there are in addition many 
risks and some dangers to be encountered by the ship in 
threading her way through the English Channel and 
the intricate passages of the Thames. On the other 
hand, should the vessel make Plymouth her terminal 
port, she saves, it is claimed, all the extra cost, delays, 
and dangers of the sea passage, and sends her passen- 
gers and freight by the quicker, cheaper, and safer mode 
of railway transport to the different cities and towns 
in the kingdom. 

Although not perhaps exactly connected with our im- 
mediate subject, it is a matter of notoriety that Plymouth 
has long wanted the advantages of a smooth, white, clean 
sandy beach to attract tourists, visitors, and holiday seekers 
to its pleasant neighbourhood. It has been suggested 


that railway accommodation, linked up with the harbour 
and pier lines, might be easily extended along the shores 
of Whitsand Bay as far as Looe, so as to encourage 
building in that district. 


At present we are without 
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in making for their present anchorage at Sutton Harbour 

and in the Cattewater. So far.as the part of their freight 

which is brought in to supply the Plymouth market is 

considered, that constitutes their best landing-place, but | 
4 very large portion is not intended for the town. The 

latter on arrival is dispatched inland and elsewhere, and 

the object of the river Yealm section of the alternative 

ssheme is to land the fish at a point considerably 

nearer to the waters in which they are caught, and 

then transport them by rail into the interior. In order 

to-accomplish this desirable end, a 1ailway will connect 

Plymouth with Steer Point, and joins up with the present | 
line from that terminus to Warren Point. Under, there- 

fore, the contemplated new régime, the fishing craft would 

not be exposed to the frequently dangerous and some- 

times impracticable navigation of the Sound, but would 

cast their anchors at the secure landing-places provided 

for them in the river Yealm. While the fish and the 

fishermen were conveyed to Plymouth by the branch or 

connecting link between the town and Steer Point, the 

trawlers would lie safely at their moorings until their 

crews returned to resort to their fishing grounds, which 

are adjacent to the estuary at the mouth of the river. 

Should the trawlers be prevented by contrary winds from | 
availing themselves of the protection provided for them 

in the river Yealm, they could easily run for shelter to 

the landing places and small harbour in Cawsand Bay, 

where similar facilities would be found to exist. 

As by the proposed arrangements for the accommoda- 

tion of the liners and other large ocean-going ships in the 

harbour in Cawsand Bay they would in future be relieved 

from the necessity of navigating the Sound to the 

Cattewater, so also, by using the proposed Admiralty 

plers in the same Bay, would her Majesty’s vessels have 

no necessity for extending their voyage to the Hamoaze, | 
unless for reasons of their own. At present it is not | 
intended in the scheme before us to provide any docking 
facilities, as they are already sufficient for the require- 
ments of the shipping. It should be mentioned here 
that all the vessels, large and small, which might avail | 
themselves of the proposed new harbours would be able 
to dispense with the services of the tenders, both as 
regards passengers and freight, to which allusion has 
already been made, and thus avoid all the delays, | 
Nconveniences, and occasionally danger which accompany 

their use. There is another point in connection with the 

question of the liners and other large vessels making | 
Plymouth their terminal port, which may be briefly | 
adverted to. Now these vessels land, by the aid of | 
tenders, their mails and freight, and then proceed on 


Swam Enrc. 


sufficient information as to the influence which strong 
easterly and south-easterly winds would have in Caw- 
sand Bay, supposing the proposed scheme were carried 
out. This will have to be considered. 








HARBOURS AND WATERWAYS. 





klorida Ship Canal.—A project has been revived for the 
construction of a ship canal, with locks, across the Florida 
peninsula, beginning at the harbour of St. Augustine on the 
Atlantic side, and going to the St. John’s River, thence to 
Orange Lake, and on to the Gulf of Mexico, the total distance 
being 108 miles. 

Llanelly. The Harbour Commissioners have finally 
decided not to entertain the proposal of the Great Western 
Railway Company that the channel leading to the railway 
dock should be dockised by placing the gates further out, and 
constructing a new dock upon the site considered in 1866, 
but to proceed with the dock for which they obtained an Act 
in 1896. Seven tenders were obtained in reply to advertise- 
ments for the construction of this dock, and on the advice of 
Sir A. Rendel, the engineer, that of Mr. Louis P. Nott has been 
accepted. The amount of the tender has not been divulged. 
The money required, which amounts to about £170,000, has 
been borrowed of the Bank of England at 3} per cent. 

Hastings.—Some time ago an Act was obtained empowering 
the Harbour Commissioners to construct a harbou~, and to 
raise £200,000 for the purpose. The area of the harbour was 
to be 27 acres, with a depth at low water spring tides of 12ft. 
and 25ft. at high water. A contract was obtained in 1896 
for the construction of the pier for £120,000. Only £118,000 
of the capital could be obtained, but the work proceeded. 
The western pier has been carried out 1550ft., leaving 350ft. 
yet to finish, and also the eastern pier and other works. 
Further money is required to carry on the works, and unless 
this can be obtained, the harbour cannot be finished, as, 
beyond any revenue to be received frcm the harbour dues, 
there is no security to offer. The Commissioners have 
appealed to the Corporation of Hastings to give a guarantee 
of 3 per cent. on £100,000. When the scheme was first 
floated, the Corporation were appealed to to assist, but de- 
clined doing so. The great advantage held out to the rate- 
payers of the town is a reduction of 5s. per ton in the price 
of coal, of which about 100,000 tons are used annually in the 
town, if proper shipping facilities are afforded ; also a saving 
in the delivery of road and other material; the probability 
of Hastings becoming a yachting centre; and the chance of 
starting a line of steamers to the Continent. There 
seems, however, to be a strong feeling in the town against 
the Corporation giving any asistance towards the raising of 
the further capital required to complete the work. 

Portland breakwater—The Admiralty have accepted the 
tender of Messrs. Woodman, Hill, and Co., of Gosport, for 


becomes | 


the construction of the breakwater for the protection and 
defence of the harbour. Messrs. Woodman and Co. built the 
dolphins, which have recently been completed in the line of 
| the breakwater at a cost of £40,000, and have thus a know- 
ledge of the difficulties they will have to overcome owing to 
| the rapidity of the current. The breakwater is expected to 
cost nearly three-quarters of a million, and to take three 
years in construction. The quantity of stone required, which 
is to be obtained from the local quarries, is put at ten million 
| tons. 
| Harbour and dock finances.—The trade of the Port of 
| London during the past half-year, as indicated in the reports 
of the St. Katherine’s and East and West India Dock 
| Companies, is on the whole favourable. The tonnage of 
shipping from foreign ports entering all the London docks 
| during the half-year amounted to 2,977,560 tons, an increase 
| of 98,194 tons. The share of this traffic falling to the docks 
of the London and India Docks Joint Committee was 
2,039,250 tons, being an increase of 147,182 tons. The last 
half-year’s business shows the best return that has been 
obtained since the unfortunate financial disaster brought 
about by the construction of the Tilbury Dock. The tonnage 
from foreign ports entering the docks on the Thames has 
increased 35 per cent. during the past ten years. This 
increase in trade is due in a great measure to the develop- 
ment of the frozen meat trade, which has doubled within the 
last five years. Some idea may be gathered of the importance 
of this trade from the fact that in 1897 there were imported 
nearly 4} million carcases of sheep and 409,000 quarters of 
beef, and 9005 tons of rabbits, besides other food. There are 
now engaged 123 steamers trading between the Colonies and 
England, fitted for the transport of frozen meat. The 
Joint Committee now maintain a permanent staff of 3000 
labourers in constant employment, earning on an average 27s. 
a week in winter and 29s. 6d. in summer, and 1800 prefer- 
ence labourers, and the officers of the company report that 
the relations with the men are ofa satisfactory character. The 
returns from the principal local ports are also of a satisfac- 
tory character. The Board of Trade returns show that over 
37 million tons of fuel were exported, being an increase of 
nearly 3 million tons over 1896. Of this quantity about 
19 million tons were sent from the north-eastern ports. The 
Tyne increased its export by about half a million tons. In 
the Humber the export of coal amounted to over 2} million 
tons, an increase of 235,000 tons over the previous year, of 
which Grimsby has obtained the largest share. Of the total 
quantity about one-third is brought to Hull by river craft. 
Of the trade of the two Hull docks, the North-Eastern 
Docks showed an increase of over 100,000 tons, while at the 
Hull and Barnsley there was a decrease of about 44,000 tons. 
The vessels engaged in the fishing trade of this port form a 
very important item, totalling up to about 380,000 tons. The 
largest cargoes which have come to Hull during the past 
year have consisted of maize. The import of cotton increased, 
but in that of wheat, barley, and linseed there was a consider- 
able decrease, accounting for 100,000 tons of shipping. The 
import of timber, on the other hand, showed a considerable 
increase, equal to 50,000 tons of shipping. Of the Welsh 
ports, the great coal port of Cardiff showed an increase of 
trade of over a million tons, of which 32,790 was due to the 
Bute Docks, 575,688 to Barry, and 446,395 to Penarth. The 
total export of coal from the Cardiff ports amounted to 
over 12 million tons. At Newport the increase in the export 
of coal was 200,000 tons. On the Manchester Ship Canal 
the traftic has not increased at the same rate as in the pre- 
vious year, this year’s business showing an increase of only 
24,580, against 45,000 in advance in 1896 over 1895, and 
40,378 advance of 1895 over 1894. 

American canals.—Considerable attention has lately been 
directed by the American press to what has been termed the 
“Canal Scandal.” In 1895 the Legislature voted nine 
nillions of dollars for the improvement of the Erie and other 
canals connecting the Great Lakes with New York. These 
canals have always been looked upon as being of great 
service as competitors with the railways, and in keeping 
down the cost of the freight of grain and other merchandise. 
The intended works of improvement consisted of deepening 
and improving the canals, so as to allow of the carriage of 
larger cargoes. The improvement extends over a length of 
454 miles. Of this total quantity, 259 miles on the Erie 
Canal, 22 miles on the Oswego, and 26 on the Champlain 
have been let to 125 different contractors, who have been for 
seme time past carrying on the work. It is now found, and 
is stated to have been known in the executive office for some 
time past, that the sum appropriated is utterly inadequate to 
complete the works already commenced, and that at least a 
further seven million dollars will be required. The excuse 
for this misleading of the Legislature is that the original 
estimates were “rushed,” and that no adequate time was 
allowed for proper surveys to be made on which to found 
reliable estimates, and that those given were more or less 
guesswork; and further that unexpected difficulties have 
cropped up as the work progressed. It is contended by those 
who favour the development of the canals that a great and 
costly public work was improvidently begun and in ignorance 
of the total cost, and the State must now either spend nearly 
double the amount originally intended or let the canals suffer 
a tremendous blow to their prosperity by stopping the works 
already partially carried out; and that no better scheme 
could have been adopted for playing into the hands of the 
railways, whose adherents have strongly opposed any grants 
for the improvement of the waterways. 








Giascow University ENGINEERING Socrety.—On Thursdays, 
February 17th, Mr. Alex. Wilson delivered a lecture on the 
Damsholm Gasworks of the Glasgow Corporation, before the 
Glasgow University Engineering Society, Mr. H. C. Sadler, B.Sc., 
in the chair, The manufacture of gas was traced through the 
various stages from the raw coal to the finished product for 
illumination. The appliances used in the manipulation and purifi- 
cation of the raw material and the numerous products were 
described, the machinery for charging and discharging the retorts 
being especially interesting. A large number of specimens, 
experiments in the economical consumption of gas, as well as 
lantern slides, were shown in illustration. A hearty vote of thanks 
was accorded to Mr. Wilson for his interesting and instructive 
lecture. After the lecture Mr. R. F. Hilsop showed a number of 
lantern slides illustrating the visit of the Society to Newcastle last 
spring. On the following Saturday the members visited the works 
of the Caledonian Railway Company at St. Rollox, where the latest 
types of locomotives were seen in course of building and repair. 
The timber department and the coachbuilding shops were first seen 
through, after which the party proceeded to the moulding, 
machinery, and other shops. A large number of boilers and 
locomotives being repaired and in the various stages of building 
were very interesting, especially those which showed the effects of 
wear and tear. The testing laboratory was also visited, and 
numerens specimens examined, 
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FRENCH NAVAL REFORMS. 


ALTHOUGH the amount voted last week by the Chamber 


of Deputies for naval constructions was restricted to the | 


requiremrents of the current year, and only had incidental 
reference to the general programme, the discussion that 
took place on the estimates was yet of unusual interest 
and importance. Excluding the 257,000,000f. remaining 
over from previous credits for the carrying out of works 
under execution, the Government requires 96,000,000f. in 
order to put on the stocks one battleship, three armoured 
cruisers, and eleven torpedo boats. 
ture for the present twelvemonth is therefore 353,000,000f. 
At first it was proposed to build two battleships and one 
armoured cruiser, but the preference which is being shown 
for the type of vessel combining as much as possible 
the qualities of the cruiser and the battleship has induced 
the Commission of the Marine to modify the programme. 
At the end of this year there will be on the stocks six 
cruisers of 9500 tons, the Jeanne d’Arc, three other 
armoured cruisers of 7500 tons, seven belted cruisers, ten 
destroyers, five squadron torpedo boats, and thirty-two 
coast defence torpedo boats. The question of the general 
programme which was sanctioned last year, and involves 
an expenditure of 800,000,000f. in all, was barely touched 
upon by the reporter, M. Kerjégu, who argued that, as the 
Government was reaching the end of its term of office, it 
was not warranted in doing more than provide for present 
necessities. Still, as the extra credits demanded are 
intended for the part execution of the programme, the 
antagonists of the Government naval policy took occasion 
to criticise the methods so far adopted by the Marine, and 


to insist upon the carrying out of reforms whereby the | 


ratepayers would be assured that their money was 
honestly spent. 

As to the necessity of this expenditure there was no 
question. The whole debate tended to prove that con- 
siderable sacrifices were needed to enable France to make 
progress commensurate with that being accomplished by 
other countries. Hitherto, the policy of the naval 
authorities has been to place the fleet in a position to 
“fight honourably”’ with the English navy. But M. 
Lockroy no longer contents himself with advocating this 
very costly programme, but seeks to prove that France 
should be able to hold its own with the navies 
of Germany, Italy, and even Japan. 


steadily augmenting its naval strength. The method 
which is being displayed in building a homogeneous 
fleet in Germany will, he fears, ultimately enable that 
country to eclipse the power of France ; and, in fact, 
the former Minister of the Marine not only finds it 


advisable to copy the methods of Germany, but also the | 


ease of mobilisation of the Italian navy, and the practical 
separation of the fleet from the naval defence works as 
practised in England. 

According to M. Lockroy, the very existence of France 
depends upon the efficiency of her navy. The tendency 
of recent years, he says, has been more and more 
towards the sea, upon which the battles of the future will be 
fought, and each country will seek to strike a blow at 
the other by intercepting the highways of commerce. 
This theme has, of course, always dictated the policy of 
the French Marine, which has aimed solely at crippling 
the trade of this country by the aid of fast and powerfully- 
equipped commerce destroyers ; but it is, we believe, the 
first time that the argument has been applied to the conti- 
nental Powers, to whom the cutting of the sea routes during 
the period of hostilities would be a comparatively small 
matter. In fact, England is the only country which 
would find it absolutely necessary to its existence to keep 
its trade routes open. It is, therefore, difficult to see the 
drift of M. Lockroy’s argument, unless it be that in 
preparing to hold her own against all the European 
Powers, France will be the better able to cope with her 
one great maritime rival, England. However this may 
be, the ex-Minister of War is invoking the peril of a 
European coalition in order to prove the necessity of 
strengthening the Channel forces and of carrying out 
works which will make France preeminent in the 
Mediterranean. In the event of war, he exclaims, Ger- 
many can, while protecting the Baltic, send to the 
Channel fifteen ships with a tonnage of 86,080 tons, and 
three divisions of torpedo boats, while France can only 
oppose the northern squadron composed of thirteen ships 
of 71,700 tons, and four squadron torpedo boats. The 
remarkable fortifications that are being carried out by 
the Italian Government at Spezzia, Maddalena, and 
Tarente are also causing M. Lockroy a great deal of un- 
As for England, any rivalry is not to be con- 


easiness. 
templated. ‘It is,” he says, ‘*the most redoubtable, 
and at the same time the most vulnerable Power in 


Europe, and England has certainly the most to fear from 
awar. She has 36,000 vessels, of which 21,000 are reserved 
for the home defences’”—M. Lockroy has mixed up our 
mercantile fleet with our war ships—* and the rest for the 
Colonies. She has to protect a considerable commerce. 
But you know her power, and those of our colleagues 
who went to the Spithead review could see for them- 
selves that she could at the present moment crush her 
enemies under the weight of iron.” And yet England 
continues to advance. She is strengthening her ports 
and creating bases of operation, while France is so 
deficient in this respect that her vessels could not find 
refuge outside French waters. The Guichen and the 
Chateau-Renaud, for instance, which cost thirty million 
francs to carry on a commercial war, cannot find pro- 
tection in the colonial ports, and the money, says M. 
Lockroy, is utterly wasted. We have already referred to 
the serious indictment he brings against the naval autho- 
rities, whom he accuses of carrying on a retrograde 
policy, and ‘“ constructing old-fashioned and unseaworthy 
boats, of which we have too many types in our 
Marine ;"’ but though there is no doubt considerable 
truth in his animadversions, it is equally certain that the 
charges are not free from the suspicion of exaggeration. 


The whole expendi- | 


He is particularly | 
alarmed at the way in which the first-named Power is | 


| 

In endeavouring to prove too much he runs the risk of 
proving nothing, or at least very little. The French 
Marine is obviously ina very deficient state; this is ad- 
mitted by everybody. But the reforms suggested are by 
;no means in every case feasible, and though many of 
| them are even now being carried out, the Marine is un- 
able to accept the programme enunciated by M. Lockroy 
in its entirety. 


It must be remembered that the criticisms of M. | 


Lockroy are based almost entirely upon the results of 
| official trials and upon incidents that took place during 
(his term of office, or anterior to that period. His 
| sources of information since that time appear to have 
| been limited. It is true that he has plenty of ground for 
| complaint in the extraordinary mistakes that have been 
made in the construction of vessels; in altering original 
| plans by adding heavy fighting tops and a superfluous 
superstructure which, while rendering the ships unsea- 
| worthy, make them a conspicuous target for the enemy. 
| But the military value of a ship cannot very well be 
judged by the arbitrary standard laid down by M. Lockroy, 

and it would be unreasonable to accept his estimate that 
|50 per cent. of the battleships are utterly useless, as 

strictly accurate. The value of these ships depends upon 
the methods of warfare that will be adopted in the future. 

The old vessels, constructed partly of wood and partly of 
| iron, could not, of course, engage with a modern ironclad, 

but it is the opinion of the French naval authorities 

that they would not be without value in entering an 
action when the enemy’s ships, though perhaps victorious, 

'would have become crippled. Again, M. Lockroy has 
/not taken account of the attempts that have been made 
|to remedy the deplorable defects that were found to 
|exist during the official trials. Whether or not the 
| alterations which have been carried out at enormous cost 
| have proved satisfactory it is impossible to say, we can 
| only accept, with a certain reserve, the statement of the 
| French Minister that these ships constitute useful units 
|inthenavy. According to M. Kerjégu there are, leaving 

out of the question the old battleships constructed partly 

of wood, seventeen squadron ironclads, of which only one 
|entered service before 1880, and nine coast defence 
battleships which have been launched since 1883. Count- 
ing the old battleships, there are at present forty-nine 
vessels of many different types, and the alterations 
which are to be made to some of the modern battleships 
will be completed by 190€ instead of by 1903 as previously 
arranged. Of cruisers there ought to be at least sixty- 
three, but there are only thirty-five modern vessels 


afloat, and this constitutes the most serious weakness of | 


the Marine. There is also aserious lack of torpedo des- 
troyers, but, on the other hand, this year will see afloat 175 
out of the 250 torpedo boats which are held to be 
indispensable for the defence of the country. Taking 
into account the whole naval strength in European 
waters, the reporter is of the opinion that considerable 
| progress has been realised. Alike in the Channel and in 
the Mediterranean fleets have been reinforced, and 
further additions will be made this year in the Jauré- 
guiberry, the Charles Martel, the Masséna, the Foudre, 
and others. Including the Mediterranean reserve, the 
total number of modern vessels for coust defence is not 
less than 17 ironclads, 15 cruisers, 6 aviso torpedo boats, 
and 11 squadron torpedo boats. This year three 
squadron ironclads, five cruisers, and four destroyers will 
be armed for their trials. Thus, says M. Kerjégu, the 
French forces in European waters would be fairly satis- 
factory if it were not for the insufficient number of 
cruisers. It is to be remarked, however, that M. Kerjégu 
has failed to respond to any of M. Lockroy’s criticisms 
to the effect that the utility of these vessels is rendered 
negative by deficient mobilisation, small range of action, 
and the impossibility of fighting in a heavy sea. 

We have said that the Government has refused to 
accept any vote upon the project of reforms suggested 
by M. Lockroy. The feasibility of some of these reforms 
is contested by Admiral Besnard; others have been in 
course of adoption for some time past, while many of the 
proposals have not evoked any expression of opinion 
from the Minister, from which it is to be assumed that 
they may be taken into consideration at an opportune 
moment. We say * opportune,” because it is manifestly 
impossible for the French Government to carry out such 
a programme as that formulated by M. Lockroy with the 
resources at its disposal. One of the arguments vouch- 
safed to explain the existence of so many types of 
vessels, and the consequent absence of homogeneity in 
the French Marine, is that the credits available have not 
enabled the Minister to construct many vessels of a 
single type. The work has been spread over many years, 
so that, with the progress which continues to be made in 
naval construction, no sooner was one vessel completed 
than it was found desirable to modify the other that 
replaced it on the stocks. Already something has been 
done to remedy this state of things, and save time and 
money, by building the Charlemagne, the Charles Martel, 
and the Gaulois, on the same stocks, and with the same 
workmen, and it is intended further to extend this policy 
as much as possible in the future. There is also reason 
for believing that the Minister of Marine has become con- 
vinced of the necessity of fixing the responsibility of 
accidents arising out of faulty design or bad material upon 
the right shoulders. As to other reforms, however, he is 
more refractory. He will not admit the expediency of 
separating the direction of the fleet from the direction of 
the coast defences and of the uncompleted vessels on the 
stocks. M. Lockroy urges that these latter should be 
solely in the hands of the engineers, while the naval 
officers should confine their attention to the ships afloat. 
But Admiral Besnard will not admit of this separation, 
as he states that the duty of building the ships and look- 
ing after the coast defences logically falls upon the Marine, 
and the Marine alone. Though the debate has thrown a 
good deal of light upon the present state of the French 
Marine, it has not elicited much information as to the lines 








upon which the shipbuilding programme is to be carried 
out. The critics of the Marine are far from satisfied, even 


| the neighbourhood of marine and river estuaries. 


| 
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though they have voted the credits. The prese 
cruisers of 4000 tons and 2500 tons on the prc 
inexplicable to M. Declassé. He holds th 
though they may steam very fast, are 
because they soon run out of coal. He makeg & Co 
parison between the Powerful and the Jeanne d’ Aye pee 
shows the superiority of the armament of the English 
vessel alike in the number of guns and their calibre. This, 
he says, has been accomplished by an augmentation "i 
the displacement of 8000 tons as compared with the 
French cruiser. - 

In a word, the Government is being exhorted to 
abandon its policy of constructing light vessels jy, favour 
of larger ships with big coal-carrying capacity and luore 
efficient equipment. To a certain extent Admiral Besnard 
has seen the force of this criticism, since he has decided 
upon augmenting the number of croiseurs cuirassés to the 
detriment of the protected cruisers, but he does not 
approve of a heavy armament of guns of big calibre, as 
he holds that the quick-firing guns would be jn range 
long before the heavy ordnance of the opposing yessel 
could get near enough to have a fair chance of hittino 
Upon the question of creating new bases of operation, 
which is the leading feature of the Lockroy scheme’ 
Admiral Besnard has given some satisfaction. He pro. 
mises to fortify Dakar and Fort de France, and also sees 
the possibility of converting Bizerta into a port of refuge 
He, however, urges that the expense of this latter under. 
taking would be considerable. M. Lockroy is further 
anxious to make use of Rachgoun to nullify Gibraltar, 
With his usual enthusiasm he sees the possibility of coy. 
pletely excluding the English from the Mediterranean by 
establishing a port at Rachgoun, whence torpedo boats 
could be sent to command the Straits. The Minister at 
first scouted the idea of being able to make a port at 
Rachgoun, and said that he wold not undertake such a 
costly and useless work on his own responsibility ; but upon 
pressure from the Chamber, which was carried away by 
the empiricism of M. Lockroy, Admiral Besnard consented 
to inquire into the ways and means of utilising Rachgoun 
to block up the keyhole of the Mediterranean. On the 
whole, the debate, if it should have touched the suscepti. 
bilities of patriots in exposing the weakness of the French 
Marine to the world, will certainly not be without some 
good result by introducing gradual reforms into the ad. 
ministration ; but, as we have said, the cost of carrying 
out M. Lockroy’s project is so enormous that it will be 
impossible to put in hand all the various schemes for a 
long while to come. 
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THE IMPROVEMENT OF PLYMOUTH HARBOUR, 





In our impression of last week we described generally 
the two projects at present before the people of Plymouth 
for the improvement and extension of their old-esta- 
blished, well-known, and well-frequented port and harbour, 
The accompanying plan will enable our readers to verify 
the statements previously made, and also the exact 
position of the proposed works to which we have already 
drawn attention. The outer harbour in Cawsand Bay, 
the connected arm some half mile in length, and the 
numerous piers placed, according to those responsible 
for the scheme, in complete security under their 
shelter, and providing accommodation as the occasion 
arises for the British steam companies who may deter- 
mine to make Plymouth their home, are distinctly shown 
on the extreme left of the plan. In addition, beyond the 
pier allotted to the Peninsular and Oriental Company's 
ocean-going vessels, following the coast line, a small 
harbour is provided for the trawlers, smacks, and fishing 
vessels, whose owners earn their livelihood in the waters 
of the Sound and in those of the more open sea. Rather 
more to the north are delineated on the plan the 
Admiralty piers intended for the use of her Majesty's 
armour-clads, cruisers, and other ships of a warlike 
character. The object of the ‘ Proposed Harbour in 
Cawsand Bay for Fishing and Other Craft” is to afford 
them a safe anchorage, when, as frequently occurs from 
stress of weather, they are unable to make for their old 
home in the waters of the Cattewater and also Sutton 
Harbour. <A double object will be effected by the 
proposed new Admiralty piers and wharves. _ In the first 
place, her Majesty’s men of war and troopships ‘will be 
spared the necessity—if they choose—of navigating the 
Sound to reach the present dockyards. In the second 
there will be no occasion for them to prolong their voyage 
to Portsmouth, a contingency which, in case of war with 
some of our continental neighbours, might be attended 
with considerable risk, and probably with some amount 
of danger. Lying in Cawsand Bay, under the _protec- 
tion of the fortifications of Plymouth, they could 
take in all the supplies they need quickly and with 
safety. The Admiralty piers will be connected by means 
of branch lines and ulee with the present main lines 
of railways leading to all parts of the kingdom, and other 
Government establishments. As the country requires 
an enormous food supply, the same facilities will apply 
to mail boats carrying passengers, specie, and bullion, as 
well as to other descriptions of vessels freighted with 
cargoes, goods, and merchandise of all sorts. All the 
proposed works in Cawsand Bay are connected by lines of 
railway, which are shown on the plan annexed, and need 
no further explanation. The small branch running from 
Millbrook Junction, as it may be termed, to the brick- 
works is one locally needed, and will supply the 
wants not only of the existing large establishments, 


/but of those which may probably be established in 


future, when greater facilities are provided for the trans 
port of their various commodities. } 

Opposite the Government great naval station and 
docks at Devonport there is a very large tract ol low- 
lying land, which at present is entirely unproductive, 


similarly to many other vast areas of saunas 


works the 


alternative scheme includes in its proposed 
f land, St. 


construction of the ‘wall of reclamation o 
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John's Lake,” for the purpose of rendering this portion | their voyage to their destination. As one of many the construction of the breakwater for the protection and 


f territory available for the purposes of husbandry or 
. her utilitarian operations. A wharf and a coaling 
ol tion are provided, together with a landing pier to the 
pee of Jennycliff Bay, where, for the purposes of 
we horeges merchant vessels most do congregate. The 
‘ject proposed to be effected by the establishment of 
this pier and coaling station in Jennycliff Bay is to 
enable ships to call more cheaply for bunkering, should 
they be unable, owing to stress of weather or other 
causes, to reach their destination. Another purpose will 
also be served by this coaling station, which may be 
pointed out. It sometimes happens that vessels with 
cargoes for Plymouth are placed at a disadvantage, since 
they cannot obtain a return freight. The merchants, in 
consequence, have to charge an extra rate to cover this 
deficiency, thus placing them in an unfavourable position 
ina competition with other ports. Coal is our heaviest 
export, and the ships alluded to would thus be enabled to 
fill up with coal, which could be transported by rail or 
ga-borne. They could discharge their cargoes in the 
Cattewater, the Great Western Docks, or elsewhere in the 
port, then shape their course for the Jennycliff Bay coal- 
ing station, or if they chose, make forthe proposed station 
on the Batten side of the Cattewater. 

It has been already remarked that in bad and stormy 
weather the fishermen experience considerable difficulty 
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| exainples, we will take a liner which stops at Plymouth 
and after discharging her passengers and mails for that 
port, heads up Channel for the Thames. Her voyage 
with fair weather occupies some twenty-four hours, and 
it is estimated that the average expenditure of the 
additional run amounts to one thousand pounds. Should 
the weather be unpropitious, the voyage becomes 
seriously protracted, and there are in addition many 
risks and some dangers to be encountered by the ship in 
threading her way through the English Channel and 
the intricate passages of the Thames. 


port, she saves, it is claimed, all the extra cost, delays, 
and dangers of the sea passage, and sends her passen- 
gers and freight by the quicker, cheaper, and safer mode 
of railway transport to the different cities and towns 
in the kingdom. 

Although not perhaps exactly connected with our im- 
mediate subject, it is a matter of notoriety that Plymouth 
has long wanted the advantages of a smooth, white, clean 
sandy beach to attract tourists, visitors, and holiday seekers 
to its pleasant neighbourhood. It has been suggested 


that railway accommodation, linked up with the harbour 
and pier lines, might be easily extended along the shores 
of Whitsand Bay as far as Looe, so as to encourage 
building in that district. 


At present we are without 
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in making for their present anchorage at Sutton Harbour 
and in the Cattewater. So far as the part of their freight 
which is brought in to supply the Plymouth market is 
considered, that constitutes their best landing-place, but 
4 very large portion is not intended for the town. The 
latter on arrival is dispatched inland and elsewhere, and 
the object of the river Yealm section of the alternative 
stheme is to land the fish at a point considerably 
nearer to the waters in which they are caught, and 
then transport them by rail into the interior. In order 
toaccomplish this desirable end, a 1ailway will connect 
Plymouth with Steer Point, and joins up with the present 
line from that terminus to Warren Point. Under, there- 
fore, the contemplated new régime, the fishing craft would 
not be exposed to the frequently dangerous and some- 
times impracticable navigation of the Sound, but would 
cast their anchors at the secure landing-places provided 
for them in the river Yealm. While the fish and the 
fishermen were conveyed to Plymouth by the branch or 
connecting link between the town and Steer Point, the 
trawlers would lie safely at their moorings until their 
crews returned to resort to their fishing grounds, which 
are adjacent to the estuary at the mouth of the river. 
Should the trawlers be prevented by contrary winds from 
availing themselves of the protection provided for them 
in the river Yealm, they could easily run for shelter to 
the landing places and small harbour in Cawsand Bay, 
where similar facilities would be found to exist. 

_As by the proposed arrangements for the accommoda- 
tion of the liners and other large ocean-going ships in the 
harbour in Cawsand Bay they would in future be relieved 
from the necessity of navigating the Sound to the 
Cattewater, so also, by using the proposed Admiralty 
Piers in the same Bay, would her Majesty's vessels have 
no necessity for extending their voyage to the Hamoaze, | 
unless for reasons of their own. At present it is not | 
intended in the scheme before us to provide any docking 
facilities, as they are already sufficient for the require- | 
ments of the shipping. It should be mentioned here | 
that all the vessels, large and small, which might avail 
themselves of the proposed new harbours would be able 
to dispense with the services of the tenders, both as 
tegards passengers and freight, to which allusion has | 
already been made, and thus avoid all the delays, | 
Nconveniences, and occasionally danger which accompany 
their use. There is another point in connection with the 
question of the liners and other large vessels making 
lymouth their terminal port, which may be briefly | 
adverted to. Now these vessels land, by the aid of | 
tenders, their mails and freight, and then proceed on 


Swam Exc. 


sufficient information as to the influence which strong 
easterly and south-easterly winds would have in Caw- 
sand Bay, supposing the proposed scheme were carried 
out. This will have to be considered. 








HARBOURS AND WATERWAYS. 


klorida Ship Canal.—A project has been revived for the 
construction of a ship canal, with locks, across the Florida 
peninsula, beginning at the harbour of St. Augustine on the 
Atlantic side, and going to the St. John’s River, thence to 

| Orange Lake, and on to the Gulf of Mexico, the total distance 
being 108 miles. 

Llanelly. The Harbour Commissioners have finally 
decided not to entertain the proposal of the Great Western 
Railway Company that the channel leading to the railway 
dock should be dockised by placing the gates further out, and 
constructing a new dock upon the site considered in 1866, 
but to proceed with the dock for which they obtained an Act 
in 1896. Seven tenders were obtained in reply to advertise- 
ments for the construction of this dock, and on the advice of 
Sir A. Rendel, the engineer, that of Mr. Louis P. Nott has been 


| accepted. The amount of the tender has not been divulged. 


The money required, which amounts to about £170,000, has 
been borrowed of the Bank of England at 3} per cent. 

Hastings.—Some time ago an Act was obtained empowering 
the Harbour Commissioners to construct a harbou”, and to 
raise £200,000 for the purpose. The area of the harbour was 
to be 27 acres, with a depth at low water spring tides of 12ft. 
and 25ft. at high water. A contract was obtained in 1896 
for the construction of the pier for £120,000. Only £118,000 
of the capital could be obtained, but the work proceeded. 
The western pier has been carried out 1550ft., leaving 350ft. 
yet to finish, and also the eastern pier and other works. 
Further money is required to carry on the works, and unless 
this can be obtained, the harbour cannot be finished, as, 
beyond any revenue to be received frcm the harbour dues, 
there is no security to offer. The Commissioners have 
appealed to the Corporation of Hastings to give a guarantee 
of 3 per cent. on £100,000. When the scheme was first 
floated, the Corporation were appealed to to assist, but de- 
clined doing so. The great advantage held out to the rate- 
payers of the town is a reduction of 5s. per ton in the price 
of coal, of which about 100,000 tons are used annually in the 
town, if proper shipping facilities are afforded ; also a saving 
in the delivery of road and other material; the probability 
of Hastings becoming a yachting centre; and the chance of 
starting a line of steamers to the Continent. There 
seems, however, to be a strong feeling in the town against 
the Corporation giving any asistance towards the raising of 
the further capital required to complete the work. 

Portland breakwater—The Admiralty have accepted the 
tender of Messrs. Woodman, Hill, and Co., of Gosport, for 


On the other | 
hand, should the vessel make Plymouth her terminal | 


| defence of the harbour. Messrs. Woodman and Co. built the 
dolphins, which have recently been completed in the line of 
| the breakwater at a cost of £40,000, and have thus a know- 
ledge of the difficulties they will have to overcome owing to 
the rapidity of the current. The breakwater is expected to 
cost nearly three-quarters of a million, and to take three 
years in construction. The quantity of stone required, which 
is to be obtained from the local quarries, is put at ten million 
tons. 

Harbour and dock finances.—The trade of the Port of 
London during the past half-year, as indicated in the reports 
of the St. Katherine’s and East and West India Dock 
Companies, is on the whole favourable. The tonnage of 
| shipping from foreign ports entering all the London docks 
during the half-year amounted to 2,977,560 tons, an increase 
of 98,194 tons. The share of this traffic falling to the docks 
of the London and India Docks Joint Committee was 
2,039,250 tons, being an increase of 147,182 tons. The last 
half-year’s business shows the best return that has been 
obtained since the unfortunate financial disaster brought 
about by the construction of the Tilbury Dock. The tonnage 
from foreign ports entering the docks on the Thames has 
increased 35 per cent. during the past ten years. This 
increase in trade is due in a great measure to the develop- 
ment of the frozen meat trade, which has doubled within the 
last five years. Some idea may be gathered of the importance 
of this trade from the fact that in 1897 there were imported 
nearly 4} million carcases of sheep and 409,000 quarters of 
beef, and 9005 tons of rabbits, besides other food. There are 
now engaged 123 steamers trading between the Colonies and 
England, fitted for the transport of frozen meat. The 
Joint Committee now maintain a permanent staff of 3000 
labourers in constant employment, earning on an average 27s. 
a week in winter and 29s. 6d. in summer, and 1800 prefer- 
ence labourers, and the officers of the company report that 
the relations with the men are of a satisfactory character. The 
returns from the principal local ports are also of a satisfac- 
tory character. The Board of Trade returns show that over 
37 million tons of fuel were exported, being an increase of 
nearly 3 million tons over 1896. Of this quantity about 
19 million tons were sent from the north-eastern ports. The 
Tyne increased its export by about half a million tons. In 
the Humber the export of coal amounted to over 24 million 
tons, an increase of 235,000 tons over the previous year, of 
which Grimsby has obtained the largest share. Of the total 
quantity about one-third is brought to Hull by river craft. 
Of the trade of the two Hull docks, the North-Eastern 
Docks showed an increase of over 100,000 tons, while at the 
Hull and Barnsley there was a decrease of about 44,000 tons. 
The vessels engaged in the fishing trade of this port form a 
very important item, totalling up to about 380,000 tons. The 
largest cargoes which have come to Hull during the past 
year have consisted of maize. The import of cotton increased, 
but in that of wheat, barley, and linseed there was a consider- 
able decrease, accounting for 100,000 tons of shipping. The 
import of timber, on the other hand, showed a considerable 
increase, equal to 50,000 tons of shipping. Of the Welsh 
ports, the great coal port of Cardiff showed an increase of 
trade of over a million tons, of which 32,790 was due to the 
Bute Docks, 575,688 to Barry, and 446,395 to Penarth. The 
total export of coal from the Cardiff ports amounted to 
over 12 million tons. At Newport the increase in the export 
of coal was 200,000 tons. On the Manchester Ship Canal 
the traffic has not increased at the same rate as in the pre- 
vious year, this year’s business showing an increase of only 
24,580, against 45,000 in advance in 1896 over 1895, and 
40,378 advance of 1895 over 1894. 

American canals.—Considerable attention has lately been 
directed by the American press to what has been termed the 
“Canal Scandal.” In 1895 the Legislature voted nine 
millions of dollars for the improvement of the Erie and other 
canals connecting the Great Lakes with New York. These 
canals have always been looked upon as being of great 
service as competitors with the railways, and in keeping 
down the cost of the freight of grain and other merchandise. 
The intended works of improvement consisted of deepening 
and improving the canals, so as to allow of the carriage of 
larger cargoes. The improvement extends over a length of 
454 miles. Of this total quantity, 259 miles on the Erie 
Canal, 22 miles on the Oswego, and 26 on the Champlain 
have been let to 125 different contractors, who have been for 
seme time past carrying on the work. It is now found, and 
is stated to have been known in the executive office for some 
time past, that the sum appropriated is utterly inadequate to 
complete the works already commenced, and that at least a 
further seven million dollars will be required. The excuse 
for this misleading of the Legislature is that the original 
estimates were “rushed,” and that no adequate time was 
allowed for proper surveys to be made on which to found 
reliable estimates, and that those given were more or less 
guesswork; and further that unexpected difficulties have 
cropped up as the work progressed. It is contended by those 
who favour the development of the canals that a great and 
costly public work was improvidently begun and in ignorance 
of the total cost, and the State must now either spend nearly 
double the amount originally intended or let the canals suffer 
a tremendous blow to their prosperity by stopping the works 
already partially carried out; and that no better scheme 
could have been adopted for playing into the hands of the 
railways, whose adherents have strongly opposed any grants 
for the improvement of the waterways. 





Giascow University ENGINEERING Socrety.—On Thursday, 
February 17th, Mr. Alex. Wilson delivered a lecture on the 
Damsholm Gasworks of the Glasgow Corporation, before the 
Glasgow University Engineering Society, Mr. H. C. Sadler, B.Sc., 
in the chair. The manufacture of gas was traced through the 
various stages from the raw coal to the finished product for 
illumination. The appliances used in the manipulation and purifi- 
cation of the raw material and the numerous products were 
described, the machinery for charging and discharging the retorts 
being especially interesting. A large number of specimens, 
experiments in the economical consumption of gas, as well as 
lantern slides, were shown in illustration. A hearty vote of thanks 
was accorded to Mr. Wilson for his interesting and instructive 
lecture. After the lecture Mr. R. F. Hilsop showed a number of 
lantern slides illustrating the visit of the Society to Newcastle last 
spring. On the following Saturday the members visited the works 
of the Caledonian Railway Company at St. Rollox, where the latest 
types of locomotives were seen in course of building and repair. 
The timber department and the coachbuilding shops were first seen 
through, after which the party proceeded to the moulding, 
machinery, and other shops. A large number of boilers and 
locomotives being repaired and in the various stages of building 
were very interesting, especially those which showed the effects of 





wear and tear. ‘The testing laboratory was also visited, and 
numerous specimens examined, 



























JAPAN.—INDUSTRIAL AND 
SCIENTIFIC. 

XVI.—JAPANESE-MADE MACHINERY. 

[From our Special Commissioner. | 


NaGasakI, 27th December. 


MODERN 


No. 





WueEn I first came to this country I was under the | 


impression that there would be a good deal to say on the 
subject of machinery manufactured in Japan, for manu- 
facturers in other countries have for some years past 
been in the habit of complaining bitterly of the wholesale 
manner in which the Japanese were copying their 
machinery. I have, however, more than once had 
oceasion to point out that so far as the better class of 
British manufactures is concerned, except in a very few 
cases, these fears are practically groundless. 

No doubt in another ten or fifteen years the Japanese 
may be able to make a good many of the machines 
required for their ordinary wants. 

Up to the present, however, although they have had a 
tling at almost every- 
thing, from bridge work 
to bicyeles, and from 
ships to sewing ma- 
chines, the Japanese 


| no particular advantage to herself. 
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Silver Hall in the columns of your journal recently, is in 
a very unsatisfactory state, and the British and other 
Governments might well claim, in view of the present 
relations between Japan and themselves, that Japan 
should place these matters on a proper basis. While 


Japan is supposed to be, and is civilising herself in so | 
many ways, she is bound to neglect certain things; and | 


the subjects which stand the best chance of being 
neglected are those in the tackling of which she can see 
The defining of her 
Patent Law is one of these, and the Japanese Govern- 
ment are aware that something or other will have to be 
done. But they are only playing with the matter at 
present, and for the very simple reason that they do not 
understand the subject, although there are undoubtedly 
one or two rather good men attached to this department. 
It is therefore to the interest of foreign manufacturers 
to urge their Governments to influence Japan to treat 
them in a fair manner as regards protecting bond fide in- 
ventions. 





—=—:= 


’ 


way in such and such a direction.” But it does not 

in that lies the difficulty in writing a description 
confess that, as a rule, I have failed to make head : 
tail of the system which prevails in the management f 
Japanese engineering works ; nor can I grasp the thec : 
which guided the people who originally planned mt 
urrangements of these places. These reimarks gp I 
equally to Government and private engineering a 
though the manufacturing arrangements in many of the 
other modern industries here are not always open to the 
same criticism. ” 

There are plenty of properly-organised spinning pj) 

electric works, mines, and so on. But I have hardly 
come across an up-to-date engineering works here of any 
sort. No doubt the fact that most of these places hay. 
outgrown all the original ideas of the people who planned 
them accounts to a great extent for their defective 
arrangement at the present day. But sometimes these 
strangely arranged shops are quite new. Sometimes 
they are said to have been arranged under the advice He 
foreign experts, and | 
can only surmise, if 
such has been the case 
that the advice has 
not been followed, The 





have, as a rule, hardly 
mastered the first 
principles of making 
good machinery on a 
large scale or on suc- 
cessful commercial 
lines. People accuse 
the Japanese engineers 
of being copyists, and 
so they generally are. 
Nearly every machine 
or mechanical appli- 
ance made here is 
either a direct copy 
or an adaptation of 
some foreign product, 
and the direct copies 
usually turn out more 
successful in operation 
than the adaptations. 

But why — should 
foreigners take an 
aggrieved tone be- 
cause the Japanese 
copy their machinery ? 
They have a perfect 
right to imitate us. 
Engineering in Japan 
is a new industry, and 
it is hardly reasonable 
for us to suppose that 
the Japanese, with 
thousands of foreign 
inventions before them 
which work satisfac- 
torily, and which are 
not protected by pa- 


tents, should, out of 
a spirit of Quixotic 
philanthropy, refrain 


from utilising the ex- 
perience of others, and 
insist oninventing over 
again and for them- 
selves everything that 
they wish to make and 
which hasalready been 
invented. We should 
be the first to say that 
they would be follow- 
ing an idiotic policy 
if they were to at- 
tempt to work on 
those lines, and the 
anti - foreign treaty 
port newspapers here, 
which now. whine 
about ‘‘ the meanness 
of the Japanese in 
sucking the foreigners’ 
brains,” would change 
their tactics, and use 
as their argument that 
the Japanese were 
fools in trying to in- 
vent better machinery 
than other people, and 
that their doing so was 
conclusive evidence of 
Japanese national con- 
ceit. Iam quite sure 
that if wein Great ri- 
tain were to think it worth while to start making cloisonné 
ware, or bamboo fans, or to live in the Japanese style of 
house, the first thing we should do would be to send for 
the requisite number of Japanese people to teach us how 
to make these things properly, and no doubt, as soon as 
we found that our men could get along sufficiently well 
without foreign assistance, we should let the Japanese 
advisers go their way. We should, perhaps, after a time 
modify the processes if we thought we could improve or 
cheapen them, or adapt the manufacturing to suit the 
particular requirements of our country; and no doubt, 
when the Japanese have had more experience in making 
modern machinery, they will do the same. Meanwhile, 





the best thing for them to do is to stick to existing 


models—there are plenty of them—and to follow them as 
closely as they can. 

The real and legitimate grievance which foreign manu- 
facturers have against Japan is that there is but little 
chance of getting their inventions patented in that 
country. Japanese Patent Law, as pointed out by Mr. 
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EARTHQUAKE-PROOF CHIMNEY, 200ft. HIGH 


I find that I have b@en rather wandering from the 
point; but the fact is I have conscientiously shirked 
writing on the subject of the Japanese manufacturing 
engineers. If this had not been the case, you would 
have had an article on the subject a long time ago. To 
speak plainly, the Japanese do not seem to have made 
up their minds as to how to carry on this sort of work, 
and I find it difficult to make up my mind as to how 
to try and explain the subject to the English reader. 
Instinctively on entering an engineering works, with a 
view of writing on the subject, one endeavours to think 
out the system which has guided the people in laying 
out their buildings and in placing their machines. One 
imagines to oneself, for instance, ‘‘ This foundry is placed 
here because it is convenient for getting in the raw 
material from the water alongside it. The finished cast- 
ings no doubt are taken out in that direction, and follow 
on through the different shops to undergo their various 
operations of manufacture in such and such a manner, 
and the finished machinery eventually should find its 





Japanese are very 
great hands at askine 
for advice and paying 
for it, and then not 
following it. And they 
have usually had to 
pay for that privilege 
too. I have known 
cases here where plans 
of arrangements of 
special plants of ma. 
chinery have been had 


out from England, 
plans made by men 
who pass their lives 


at doing that particu. 
lar work; and _ the 
Japanese user _ has 
hawked these plans 
all round to a number 


of young Japanese 
who have just left 
the University, with 
a view of obtaining 
their opinions as to 
whether the arrange 
ments were satisfac. 
tory or not. An engi- 


neer of experience in 
any other country 
would hesitate before 
he suggested altera- 
tions to a plan mad 
by an expert in a par- 
ticular of ia- 
chinery, but the Ja- 
panese student, who is 


class 


nothing if not con- 
scientious, if he sees 


a belt running at an 
angle which one of his 
professors may have 
told him is not an ideal 
angle, or if he thinks 
bearings should be 
further apart or nearer 
together, will not hesi- 
tate to recommend 
alterations which will 
spoil the whole ar- 
rangement. The 
strange thing about 
it all is that the pur- 
chaser will very likely 
follow this young 
man’s advice,  al- 
though the chances are 
that he has never seen 
any of the smachines 
in question, except on 
paper. 

All these things may 
account for the defec- 
tive organisation of 
Japanese engineering 
shops. There are cer- 
tain competent Ja- 
panese managers in 
these concerns, but 
not many. There are 
a good many up-to- 
date machine tools. 
Some of them are handled with extreme skill, but as @ 
rule this is not the case. With regard to the quality of 
Japanese engineering labour, I have already dealt with 
that in a previous article. The Japanese goes to be made 
a first-rate mechanic, but there are not enough of them 
yet who have had an opportunity of being thoroughly 
trained. A few years should make a great difference to 
this. 

Now, with regard to the quality of machinery turned 
out by the Japanese, if you ask a treaty-port foreigner 
he will tell you that they cannot make anything but 
rubbish ; and, on the strength of the strange methods 
they employ in dealing with their work, one may be 
pardoned for thinking that there might be some truth 
in that statement. Although probably nine-tenths of 
the Japanese made machines are very worthless, I 
have seen certain well-made engineering products turned 
out here, and I send you some illustrations of a number 
of them. These particular photographs mainly represent 
machines made either by the Ishikawajima Of the 
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shibaura 
Tokyo. 
to use for } 


interesting exw. 
wat by the Shibaura Company. 
me : 


surposes of illustration.” 


many © 
which 
sort that 
Electric 





Engineering Works, both of which are in 
[ do not know how many of these you will care | 
But one of the most 
exunples is the ‘‘ earthquake-proof”’ chimney, 
There are a great 


4f these in successful use in Japan, and the one of 
[ send you a photograph is the biggest thing of its 
has been made here. It is fixed at the Tokyo 
Light Company’s works at Asakusa, is 200ft. 
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This chimney is, perhaps, more “ Japanese ” than most of | I think, generally speaking, the Japanese are turning 
the modern ironwork turned out in this country, in that | out better dynamos and electric motors than anything 
it bears the name ‘ earthquake-proof,” which seems to | else in the engineering way. They make good boilers, 
suggest Japan; but, in spite of this, one cannot get away | and some of their engines are rather creditable. In ship- 
from the fact that it is strikingly like the wrought iron | building they manage the plate work extremely well, but 


and steel chimneys made by the Babcock and Wilcox | they are no hands at riveting. 


Company and others. Still it is a very creditable copy, At one time I tried to collect statistics as to the 
and exemplifies a class of work in which the Japanese | number of Japanese employed in the manufacture of 
are quite proficient. No doubt amongst the other photo- | engineering work, but found that it was not to be done. 











COKE PUSHING MACHINE, ISHIKAWAJIMA SHIPBU:LDING AND ENGINEERING WORKS 


high, and 10ft. internal diameter at the top. It consists 
of wrought iron plates gin. thick, and is titted to a cast 
iron bed-plate on a brickwork foundation. It is brick 
lined up to a certain height. 

The scaffolding shown in the photograph for erection 
purposes is only used up to the height shown, after which 
a shiftable wrought iron hoisting frame is employed. 
This frame is bolted to the inside of the highest section 





evaphs I send British manufacturers will find machines , There are so many little unimportant shops, and so many 
bearing a strong likeness to some of their own specialities. men working in engineering factories who cannot properly 
The two companies above mentioned, and who occupy | be classed as operative engineers, that the task would be 
between them about 1500 men, may, with perhaps the | ahopeless one. Among the more important works where 
Kawasaki Shipbuilding Company, of Osaka, be looked manufacturing engineering is carried on to a considerable 
upon as the most representative purely Japanese private | extent, I would mention the following :— 
firms in the way of manufacturing engineers, for there Government shops. —The Imperial Railways ;* the 
we no foreigners employed in them. But they suffer, as Tokyo Arsenal; the Akabane Naval Arsenal; the Osaka 
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of the chimney which has been erected, and is shifted up 
with every succeeding section. It is fitted with pulleys 
and tackle for hoisting the plates, and the riveting is 
carried on from platforms hung inside and outside the 
chimney, two men working on both sides of the plate. 

* We regret to say that it is impossible to reproduce most of the 
engravings sent, us by our cotrespondent, which are very bad Japanese 
Process” blocks,—Ep. E 








is almost invariably the case out here, from endeavouring | Arsenal ; the Yokosuka Dockyard ; the Kure Dockyard ; 
to make too many different kinds of things, and conse- | the Sasebo Dockyard; the Hakodate Dockyard. 

quently they could not make them all well, even if their Private shops—The Japan Railway Company, and 
labour was of a quality to cope with the work, and such | three or four other railway companies; the Nagasaki 
is not the case. They are all three under able manage- | Shipyard," owned by the Mitsu Bishi Company; the 
ment, Mr. Shin, of the Ishikawajima, and Mr. Yoshida, of | [shikawajima Shipbuilding and Engineering Works; the 
the Shibaura Works, being two of the most competent | Kawasaki Shipyard; the Shibaura Engineering Works, 
mechanical engineers in Japan. owned by the Mitsui Ginko; the Osaka Ironworks." 
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Those marked with an asterisk in the above list are 
subject to foreign influence or technical advice. 

Japan has yet a great deal to go through before she can 
be classed even as a tolerably efficient manufacturing 
engineering country, and long before she can seriously 
interfere with the better class British trade in this way, 
she will be cutting into the happy hunting-ground of the 
cheaper continental makers, the quality of whose pro- 
ducts, Japanese-made machines, as at present turned out 
more nearly resemble. 





LAG OS. 


\r the present moment everything concerning the 
West Coast of Afriea and the Hinterland claims parti- 
cular attention because of international complications. 
The Colony of Lagos is one of the most interesting of 
British possessions in Africa—interesting not only on 
account of its history and commercial importance, but 
more particularly because of its magnificent possibilities 
for rapid development. Its southern boundary is the 
Gulf of Guinea, at a latitude of about 6 deg. 25 min. ; and 
the coast line extends from the frontier of Dahomey to 
the right bank of the Benin River. which separates it 
from the territory of the Niger Coast Protectorate. Its 
northern boundary is not clearly defined ; it is not easy 
to savy where the * Colony” leaves off and the Pro- 
tectorate begins, nor even how far north the latter extends: 
but it may be taken to reach approximately to the 9th 
degree of latitude, at Ilesha, between the 3rd and 4th 
degree of east longitude. Further east, the territory of 
the Llorins ean hardly be said to be under British pro- 
tection, for thev were re- 
cently at war with us, 


swampy, contains a good many scattered huts and farms, 
and there are in it tracts capable of cultivation which have 
not yet been cleared. A series of low islands run along 
the coast at this part, separating the mainland from the 
sea, and forming numerous lagoons and creeks. Some of 
these are several miles in width, with depths in places of 
30ft. to 40ft. Others are narrow and shallow creeks 
thickly bordered with mangroves, and scarcely deep 
enough for a canoe to pass. These channels are exten- 
sively used for navigation; a line of steamers plies 
regularly between Lagos and Porto Novo in Dahomey, 


without entering the ocean; and steam launches have | 


been in the other direction, through the Lekki Lagoon, 
and far into the Benin territory. 

The Lagos Lagoon. in which the island of Lagos is 
situated, is bounded on the north by the mainland, and 
on the south by the island of Kuramo, between which and 
Lagos island runs a narrow channel called Five Cowrie 
Creek. A bridge connects the two islands, and a road 
from Lagos runs near the western extremity of Kuramo 
to the beach, a distance of about 1} miles. This part of | 
Kuramo consists to a great extent of sand hills and | 
swamps, but there are several villages, and near the beach 
are houses belonging to the Church Missionary Society and 
to inhabitants of Lagos. The only opening for many | 
miles connecting the chain of lagoons with the ocean is at | 
this point; and formerly ocean steamers and large full- 
rigged sailing vessels used to enter the lagoon by it at all 
states of the tide. Of late years the bar in front of this 
opening has silted up to such an extent that it is now 
never safe for vessels drawing more than 10ft. of water. 
and frequently for many suecessive days anything over 
8ft. cannot get in. The ordinary rise and fall of tide in 
Lagos Lagoon is 2ft., but the depth of water on the bar is 





and have never recognised 
the right either of the 
Roval Niger Company, or 
of the Government of 
Lagos, to interfere with 


their internal affairs. 
However. Dorin is ad- 
mitted by European 


Powers to be within the 
British sphere of influ- 
ence; and it seems proba- 
ble that early next cen- 





tury, that civilising agent. 
the locomotive, will have 


entered their territory. 
Much of the produce 
which is shipped from 


Lagos comes from Lorin; 
and when, in the spring 





of 1896, the roads were 
closed on account of the 
war, Lagos merchants 
immediately observed a 
considerable diminution 
in the quantity of palm oil 
and kernels brought in by 
canoe from Ikorodu and 











Ejerin markets. 

North of the Yoruba 
territorv—-see map Fig. 1 

‘is that of Borgu, which 
was explored bv Colonel 
Lugard in 1894-95: since 
that time it has always 
been considered by us as 


BE N 


*BENIN 








belonging to the British 
sphere of influence—at 
any rate, that part of it 











which forms the hinter- 

















land of Lagos; though 
the French do not admit 
our claim, and have not enly occupied Nikki, but propose 
to extend the eastern frontier of North Dahomey to the 
Niger, thus preventing the indefinite development of the 
Colony of Lagos northwards. 

When Dahomey was an independent kingdom, its | 
eastern boundary was never strictly defined, but after its 
conquest by France, it was necessary that a line should 
be drawn between the British and French Protectorates, 
and it was agreed that this should approximately be at 
2 deg. 46 min. 55 sec. east longitude from the coast to 
9 deg. north. <A boundary comunission, consisting of 
Messrs. A. G. Fowler, M. Inst. C.E., and I. C. Fuller, for 
Great britain; and Captain Plé and Lieutenant Brisson, 
for France, surveyed this district in the spring of 1896, 
starting at the coast near Badagry, and finishing 
at the th parallel. Though the commission kept as 
closely as possible to the line of 2 deg. 46 min. 55 sec., | 
some almount of * give and take’ was requisite in order 
not to cut villages, &c., in two, and to make use of certain 
well-defined landmarks. For instance, the Ocpara River 
serves as the boundary line practically from the 8th to 
the 9th parallel. 

It has never been necessary to settle the eastern boundary 
of the Protectorate. Ijebu Ode, which is 4 deg. east, has | 
only admitted British control during recent years, and | 
still claims practical independence in its internal adminis- 
tration. But since the Benin expedition last year there 
is no doubt about British control as far as the Niger; so that 
the Lagos Protectorate will extend eastwards until it 
reaches the sphere of influence of the Royal Niger 
Company. 

Although Lagos was occupied by Great Britain in 1861, 
it was not formed into a separate Crown Colony till 1886. 
Up to that time it was a dependency of the Gold Coast | 
Colony, and was administered from Accra, with which its 
only connection is by sea. The town of Lagos is on an |} 


Fig. 1 


island 3} miles long and from 1 mile to 1} miles wide. 
The western part of this island is very thickly populated, 
containing about 50,000 inhabitants, of whom not more 
than 150 are Europeans. 


The eastern half, though 


| of 
| on the right, and from it a broad road called the Marina | 


| chief merchants and most of the Government ofticials 


| their territory. 


MAP OF THE LAGOS DISTRICT 


affected more by sea or land winds, or by rain or drought 
in the valley of the Ogun, than by the tide. 

Passengers arriving from Europe are transferred from 
the ocean steamer into tenders, the traject from one ship | 
to the other being made in surf boats. The vessel then 
proceeds to Forcades River, a distance of 200 miles to the 
east, and there the tenders take Lagos produce and return 
with merchandise. The expense of this transhipment is 
a very serious item, and considerably handicaps Lagos in 
her competition with other ports. Every rainy season 
the Ogun and other streams bring down grass, branches | 
of trees, and a large amount of mud, which must neces- | 
sarily be deposited in the lagoon, or find its way to the | 
bar, so that the state of the latter is becoming gradually | 
worse. Most of the town refuse is also thrown into the | 
lagoon. This not only reduces the depth of water at 
the quays, but must be detrimental to the health of the 
inhabitants. 

On entering the lagoon, soon after passing the mouth 

Five Cowrie Creek, the Government House is seen 








runs along the front to the north-western corner of the | 
island. Part of this road is shown on Fig. 3. It will be | 
observed that wharves run out from the Marina into the 
lagoon, and at these the branch steamers discharge. The 


have houses or offices on the Marina, though wharves 
and stores extend round all the inhabited part of the 
island. 

Soon after Lagos became a separate Colony, the question 
was raised whether it would not be advisable to construct 
a railway. For some years this did not get past the 
deliberative stage; the European inhabitants were 
apathetic, or positively opposed to the line on the score 
of expense, whilst the rulers of the important town of 
Abeokuta, 150,000 inhabitants, objected to its entering 
Their objections were not withdrawn 
till 1894; but before then it had been decided, chiefly at 
the instigation of the Liverpool and Manchester 
Chambers of Commerce, that the matter should at any 





rate be considered, and Mr. William Shelford, 
C.E., was asked by the Crown Agents for the 
investigate and report. 

Ibadan, a town of 200,000 inhabitants, is the most im. 
portant place in the Lagos hinterland ; and there wag », 
| doubt that whatever course a railway tock, it would be 
| necessary for it to pass through or near Ibadan, The 
| produce from that town is usually brought by carriers {g 

Ikorodu, Fjerin, or Kpe, where itis purchased by middle. 
men, who take it to Lagos by canoe, so that many of 
| the merchants thought the railway ought to start from 
one of those places. If either of these routes had been 
selected, it would have been necessary to leave out 
Abeokuta, which as a commercial centre is. second on 
to Ibadan. It is true that a good deal of the Abeokuty 
produce comes down by the Ogun River, and this is only 
navigable for large canoes for about «a month at the 
beginning, and the same time at the end of the rainy 
seasons. At all seasons, except during the heaviest rains 
the greater part of the goods which are conveyed between 
Abeokuta and Ebute Metta, are carried on men’s heads. 
The journey takes five days, though the distance is on) 
sixty-four miles, whilst travellers on horseback usually 
take three days. Probably. also, for political reasons, 
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Fig. 2—-MAP OF THE LAGOS RAILWAY 


, ; ; at} 
the Government desired that railway conmnunication with 


Abeokuta should be established. with a view to its 
eventual prolongation in a northerly direction. The 


choice of a site for the Lagos terminus gave Mr. Shelford 
a good deal of trouble. A railway station to which the 
inhabitants of Lagos could only gain access by boat 
would not be of very much use to them; and in view of 
the augmented commerse which the railway would 
probably produce, it seemed equally essential that the 
terminus should not be far from a deep-water wharf, to 
which not only the present branch boats could have 
access, but also ocean steamers, if the bar should be 
removed. 

On map Fig. 2 it will be seen that there is an island 
called Iddo, between Lagos and the mainland; and it 
was decided to build a terminus and workshops on this 
island, and to connect it by bridges with Ebute Metta 
and with Lagos Island. The construction of the bridge s 
was commenced even before the railway was sanctioned; 
and they were named after the late governor, Sir Gilbert 
Carter, and the deputy-governor, Captain Denton, the 
Carter and Denton Bridges; but they were originally 
designed for road bridges only. When Mr. Shelford 
selected Iddo Island for the site of the terminus, he 
determined to double the width of the Denton Bridge, 5° 
that half of it should serve for the railway. This bridge. 
which is 917ft. long, is shown on Figs. 4 and 7; if is now 
nearly finished. The construction of the Carter bridge 
is similar to that of the Denton; but it is of a heavier 
type, and is being made strong enough for road and 
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raffic. It will have two swing openings, each 


tramway t 


sot, wide, to allow steamers to pass up the lagoon. The 


al length of this bridge will be about 2200ft.; and it 
es sbable that a steam or horse tramway will pass over 
of connect the railway station on Iddo Island with 
the centre of Lagos. In fact, this tramway might have 
panches leading into the yards of the principal ware- 
ae and, if necessary, might be continued over Five 
(owrie Creek Bridge to the beach. ne: 
4 The Denton Bridge terminates at the village of Ebute 
Vetta. but it was not possible to make | the railway 
torminus there, because there is not sufficient depth of 
water between Iddoand the mainland to admit ocean-going 
teaners. ‘There is not even always water enough for the 
hallower draught branch boats to come up. On the 
outh side of : 
lose to the shore; so that a railway wharf can here be 
ted economically close to the Iddo end of the 
On the other hand, if the line had been 


construc 
Carter Bridge. 


F Iddo, however, there is 30ft. of water pretty | 
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in less than thirty minutes from the time the twin-screw 
— approached the bridge until she was ready to 
eave. 
the Shelford, after her inventor, was put together and 
riveted on Iddo Island, as were also the screwing pontoon 
and other steel boats used for the work. 

In 1896 the Crown Agents for the Colonies authorised 
the construction of the railway, first to Otta, and after- 
wards to Abeokuta. Mr. Shelford is consulting engineer 
to the Colonial-office for the Lagos Railway and bridges, 
as well as for the other West African railways, the funds 
for which are provided by the Colonial Governments. 
Otta—see lig. 2—is a town of 8000 to 4000 inhabitants, 
22 miles from Lagos. It is in a fertile district, and it is 
proposed, when the railway is finished, to remove the 
Botanical Gardens there from Ebute Metta. It is chiefly 
important as being the junction of the trade roads from 
Abeokuta and Ilaro. The latter town serves as a 
collecting point for produce from the country to the west 


This boat, which has appropriately been named | 


| 
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always one of the greatest difficulties experienced in the 
construction of railways in newcountries. In Lagos the 
workmen may be divided into three classes. Those coming 
from the Gold Coast, the Kroo Coast, and the interior 
of Yoruba. Nearly all the carpenters and fitters have 
come from the Gold Coast, usually from Accra. The 


| Kroo-boys, whose territory borders on Liberia, do all the 


heavy work along the West African Coast. They are 
expert boatmen and good stevedores, and will carry heavy 
weights all day, but do not take kindly to the pick and 
shovel. The earthwork is chiefly done by men from the 
interior, who seem to manage spades and wheelbarrows 
better than the natives of Southern Europe, but they try 
to do the minimum of work in the maximum of time, and 
are dear even at the usual wage of a shilling a day. 
Each gang must have an overseer of its own nationality, 
and these in turn must be supervised by a European 
foreman. 


The number of men at present employed on Lagos 
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wed to Lagos, the expense would have been very 
great. Not only would it have been necessary to build a 
2200ft. long, alongside the road bridge, 


ilwav bridge, 

ut they would also have had to expropriate the houses 
nalarge area, to allow for station buildings, shunting 
ground, Possibly this may come later; but Mr. 


Shelford recommends the Government to spend the 
money in carrying the railway as far as possible into the 
nterior, rather than incur this avoidable expense at 
present. 

The piles for both bridges are similar in construction, 
the upper parts being built up from four quadrants of 
rolled steel, sent out in lengths, and riveted together in 
the railway workshops, 

shown in 
The lower ~— 
lengths are solid steel, 
sin. in diameter, and 
the screws are of cast 
ron, 4ft. and 5ft. in 
diameter. The shore 
ends are screwed by a 
hand capstan, but for 
ill the other piles 
Messrs. Head, Wright- 
von, and Co.’s patent 
hydraulic screwing ap- 
paratus, similar to that 
employed in the con- 
struction of Dover 
Pier, The 
lattice virders are also 


which are 
Fig. 8, 





used, 


ent out in pieces, and 
riveted together in the 
hops with hydraulic 
riveting machines. The 
roadway is carried on 
Hobson's. flooring, as 
used on the Liverpool 
Overhead Railway. 
This is first put to- 
gether in sections, as 
shown in Fig. 5, and 
piled up ready for use. 
The whole of the piles, girderwork, flooring, &c., are 
manufactured by the Patent Shaft and Axletree Company. 
The method of getting girders and flooring into place 
's novel. Two steel boats are rigidly braced together 
With steel girders, and carry a platform, supported on 
four columns. The boats, which are shown in Figs. 6 
and 13, are each 66ft. long by 11ft. wide and 7ft. deep, the 
distance from centre to centre of hulls being 14ft. There 
‘8 @ screw propeller to each boat; and by means of a 
Worm and worm wheel the same engine which drives the 
Propeller will raise or lower the platform, which has a 
ttavel of 8ft. A section of flooring or a pair of girders 
heen down from the workshops by a traveller, lifted 
i 4 derrick crane, and deposited on the platform of the 
ighter. When loaded, the twin craft steams round to 
pa bridge, the platform being at its lowest position. On 
height © at the site, the platform is raised to the necessary 
eight, according to the state of the tide, and the girders, 
Xe., are drawn into place by winches. In erecting the 
Denton Bridge a pair of girders have been put into place 
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DENTON BRIDGE 


Fig. 7 


of Abeokuta, including the upper part of Dahomey. It 
will probably be advisable at some future time to make a 
branch line to it from Otta; but the funds of the colony 
will first be applied to pushing the railway through to 
Ibadan. 

As for our photographs, lig. 14 shows a section of the 
track, and lig. 15 a temporary bridge at Ilo; this is the 
only bridge between Ebute Metta and Otta, though there 
are a number of culverts, chiefly constructed with 24in. 
diameter glazed earthenware pipes. Fig. 16 shows one of 
the houses for the staff which has been erected at Ebute 
Metta. The wooden framework and boarding have been 
sent from England. and it stands on short columns built 








Fig. 8—RAILWAY WORKSHOPS 


with native brick. The rails weigh 501b. to the yard; 
they were supplied by the Barrow and the Moss Bay 
companies. Stcel sleepers are being used throughout 
the line. The gauge is 8ft. 6in. as is usual in Africa. 

The track is at present laid, and construction trains are 
running to a little above Otta; the clearing has been done 
for 30 miles, and the survey has been finished up to 49 
niles. It is not proposed to open the line to public trattic 
until the rails reach Abeokuta, which will probably be 
towards the end of next year. One difficulty has been 
the absence of suitable stone for ballast. Up to Otta the 
soil is entirely loam, and nothing suitable for ballast has 
been found near the track. When the rails reach 
Arigbajo—37} miles—there is an outcrop of conglomerate 
rock, which, it is expected, will be used for ballasting the 
track up to that point; and beyond Arigbajo the supply 
of stone will be ample. The gradients up to Abeokuta 
will never exceed 1 in 50, and will rarely be as much as 
1 in 100. 

To find the requisite number of skilled workmen is 





bridges and railway is over 2000 natives and 47 Euro- 
peans, including two doctors. 

The survey of the line from Abeokuta to Ibadan, a dis- 
tance of 66 miles, is now proceeding. Although the 
construction of this length will present no exceptional 
engineering difficulties, it passes through very rough and 
broken country. The chief trouble likely to be experienced 
on this part of the line will be from absence of water, The 
highest ground reached on the preliminary survey between 
Abeokuta and Ibadan was 720ft. above sea level. 

Every effort has been made throughout to reduce the 
works to the simplest possible in a country where the 
difficulties other than engineering are enormous, and 
where it would be almost impossible to carry out works 
of magnitude in the absence of skilled labour. The 
granite rock nearly everywhere met with, the heavy 
forest with which the country is clothed, the scarcity of 
water, and the crude civilisation, are sufficient obstacles 
to satisfy the most enterprising. 

As the railway is to be paid for out of the resources of 
the Colony, its immediate earning power was an important 
factor in selecting the route which was to be followed. It 
should more than pay its way as soon as open to Abeo- 
kuta, and should give a good return for the money 
invested when through to Ibadan. 

Still proceeding in a north-easterly direction towards 

Ilorin and the Niger are the important towns of Oyo and 
Iwo, and probably by the time the line reaches one of 
these it will also be thought advisable to tap the more 
northerly parts of the Yoruba territory. Nikki is too far 
to be taken into consideration at present, from a railway 
point of view, even if France withdraws her claim to it; 
but a line through Iseyn to Hlesha, though not traversing 
such a rich country as that beyond Ibadan, woul] do 
much to develope the hinterland, and would be of 
immense indirect benetit to the Colony, though it would 
probably not do more than pay working expenses for the 
first few years. Iseyn, a town of at least 50,000 inhabi- 
tants, is the original habitat of the Yoruba tribe, and th« 
birthplace of all their gods; and the line to it from 
Abeokuta would be able to follow up the valley of the 
Ogun. 
Illustrations Figs. 9, 10, 11, and 12, are from photo- 
graphs taken by Captain Plé, one of the French Com- 
missioners for the Dahomey Boundary Commission. 
They are all taken between the eighth and ninth parallel, 
and though the route followed by the Commission was a 
good deal to the left of a line from Iseyn to Hesha, Mr. 
Fowler reports that the aspect of the country is very 
similar, and that railway construction would present no 
special difficulties. 

Almost every Colony has its pet grievance, and Lagos 
is no exception. The one topic which is more discussed 
by the European inhabitants than any other is the state 
of the bar. Each year ib becomes worse, and at times 
mails and passengers can only be conveyed between the 
town and vessels lving outside by means of a lifeboat, 
whilst the traffic in merchandise has had to be entirely 
suspended. The problem how this is to be remedied is 
not an easy one. The position of the shoal varies, and 
there is usually a strong tide with a very short period of 
slack water; so that dredging would be attended with 
great difficulty. It has been proposed to create a scour 
by means of training walls, but the Colony cannot 
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at present afford the outlay which would be 
necessary to do this on a sufticiently large scale. As soon 
as the Carter and Denton Bridges are finished, and the 
railway is more advanced, this work will probably be put 
in hand. Of course it would be possible to continue the 
railway to the beach, and to run a screw pile pier, at 
which lighters could unload, through the surf. This plan 
may be seen in operation on the Pacific at almost every 
port between San Francisco and Panama, vet the surf on 
some parts of that. coast is quite as bad as any which is 
to be seen in West Africa. But though there are places 
on the Gold Coast where a pier could be advantageously 
substituted for the primitive method now adopted of 
running surf boats ashore at each vovage, at Lagos it 
would be a pity to lose the benefit of the long line of 
frontage for wharves and of the lagoon as a land-locked 
harbour, if only the difficulty of the bar could be over- 
come. 


It is probable that the construction of a railway will | 


altogether change the conditions of Lagos as a residence 
for Europeans. Abeokuta cannot be reached in less than 
three days by horseback, even when horses can be 
obtained for the journey, which is not always possible. 
This being the case, Abeokuta, and other inland towns, 
are practically out of the question for anyone desiring 
change of air. The only alternative is to take ship for 
Sierra Leone, which is not a very inviting voyage, and 
entails an absence of fifteen to twenty days. Mission- 
aries and others who have resided at Abeokuta or Ibadan 
speak well of the climate, as compared to Lagos, and 
the difference can be noted even a few miles from the 
coast. As soon as the first section of the line is opened, 
and it is possible to take periodical changes of air at no 
great cost either of time or money, Lagos is likely to 
become less trying to Europeans than it is at present. 





THE MANCHESTER STEAM USERS’ 
TION. 

Mr. Cuartes E, Srromeyer, the recently-appointed chief 
engineer to the Manchester Steam Users’ Association, has 
just issued a newly-drawn up sheet of general directions and 
warnings to boiler attendants, a copy of which we are enabled 
to produce in this issue of TuE ENGINEER, Mr, Stromeyer is 
well known as the author of a valuable treatise on ‘ Boilers 
and Boiler Management,” which was reviewed in these columns 
at the time of its publication. His long and varied experience 
as an engineer, which was augmented on the marine side 
during his period of service as a surveyor with Lloyd’s 
Register of Shipping, peculiarly fits him for the responsible 
post he now fills, and places him in a position to advise and 
warn in regard to boiler management and control. 

Mr. Stromeyer has done well in endeavouring to condense 
his words ef advice and warning into as brief a form as 
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possible, The previous “ Instructions to Boiler Attendaits ”’ 
issued by his association contained about 2400 words, whereas 
that now published consists only of about 900, and vet it 
would be difficult to add to their number with advantage, If 
the boiler attendants, for whom this sheet is prepared, care- 
fully master and apply all that it contains there will be littl 
fear of trouble being experienced by them in the carrying out 
of their duties under any emergency that may arise, Some 
of the warnings seem to us to appear for the first time in a 
sheet of ‘instructions " although relating to matters well within 
the experience of many engineers for a long time past, Unless 
we are mistaken, those referring to steam stop valves, steam 
pipes, and collapsed furnaces are of the number. 

It is very usual for Boiler Insurance Associations and others 
to instruct boiler attendants to draw the fires in cases of 
shortness of water. Now, this means that the man has to 
place himself in front of a furnace, which may collapse and 
tear at any moment. These instructions advise the atten- 
dant to keep away from the furnace, and simply open the fire 
doors so as to admit cold air and thereby cool the plates. 
Then again, it certainly has appeared to us a questionable 
piece of advice to draw fires at such a time, seeing that the 
consequent raking must result in more intense combustion 
of fuel, and therefore in still further overheating the plates and 
tending to bring them down. 

3ased as they are upon along and varied experience with 
steam boilers, these advices and warnings of Mr. Stromever 
are worthy of attentive study, and it is to be hoped that 
those for whom they are chiefly prepared will follow the 
counsel so clearly and tersely given. They are worthy of an 
association, founded by Fairbairn so far back as 1854, which 
now guarantees boiler property worth about six millions 
sterling. 

TO BOILER ATTENDANTS. 
GENERAL WORKING. 

Treat your boilers with care and attention. Accidents 
thereby prevented, expenses reduced, and the labour of firing 
lessened, ? 

Water /erel,—Before lighting fires see that there is sufficient 
water in the boiler. Test the water gauges frequently, and keep 
the water level steady. 

Blow-off cocks.—Before lighting fires be sure that the blow-off 
cocks are closed and not leaking. Occasionally feel if the blow-off 
waste pipes are hot. Blow off from bottom before starting the 
engine. Sediment has then settled in the elbow pipe. Blow off 
the scum before stopping the engines, but only when the water 
level is at the correct height. At such times most of the scum has 
collected in the troughs. 

Lighting fires.—Sudden changes of temperature may produce 
fractures or start leakages, Therefore never raise steam hurriedly. 
The top and bottom of a boiler should grow warm together. If 
convenient, fill the boiler with warm water through the economiser. 
If the boiler water is cold, allow fully six hours for raising steam. 
If pressed for time, fill the boiler to the top of the water gauge, 
fire slowly, and keep the safety valve open until steam blows off 
freely. After closing the safety valve, blow out the bottom cold 
| water till the working level is reached. The pressure may now be 
| raised more quickly, 

Smoke prevention.—Smoke and imperfect combustion are caused 

by an insufficient air supply or by premature cboling of the flames. 
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Therefore after coaling, when the fires are black, admit air either 
at the door or through the split bridge. It is less wasteful to 
admit too much air than too little. With smoky boilers, or when 
hard pressed, keep the tires thin and even, Fire steadily. Don't 
coal all furnaces at Coal each furnance side at a 
time. 

Kuptuing boilers. —Do not empty the boiler while steam is up, 

Overhauling, 7 tron. —Clean the boiler month 
or oftener, remove the scale while soft ; if possible while emptying 
the boiler, Sweep the svot off the boiler plates, and clean the fue 
every three months, as well as on the occasion of the annual in 
spection, .1// /eakages should be stopped, any cause of 7 
the setting should be removed, corrosion should be arrested. 


once, on one 


cledning, and inspe 


4pnexs 


The 


Susihle plugs should be cleaned on the fire side and water side once 


1 month, and the fusible metal should be renewed once a year at the 
time of the annual inspection. .A// corks should be kept oiled, and 
unless asbestos packed, they should be overhauled once every month 
These cocks, the feed valves, steam stop valves, and all safety 
valves, should be overhauled annualy on the occasion of the in- 
spector’s visit. 

WARNINGS, 

Munholes.— Before opening the manholes ease the safety valve 
so as to be quite sure that there is no pressure in the boiler. 
Before entering a boiler secure the steam valves and blow-off 
cocks. Y 

Safety valees and low-water alavms.—The most disastrous ex- 
plosions have happened with boilers whose safety valves had been 
jammed down or overloaded, Vever overload or tamper ith safety 
or with low-water alarms. Ease or test them regularly 
every day. Be sure that they are in working order. If they will 
not work properly, reduce the steam pressure and then report to 
the manager. In doubtful cases he should write to the Manchester 
Steam Users’ Association, 

Steam stop calves and steam pipes.—Numerous fatal acc idents have 
happened to boiler attendants while opening valves or drain cocks 
of steam pipes which had accidentally become filled with water. 
This water should be drained off, but only when the pipe is shut 
off from the boiler. The cracking noises which are sometimes 
heard in steam pipes, generally when opening a steam stop valve 
or a drain cock, are asign that water is being shot about by the live 
steam. Retire at once, for the next blow may be an explosion. 
Steam pipes which slope downwards from the boiler stop valve to 
the engine appear to be quite safe. J/orézontal pipes, particularly 
if their ends are turned up, are dangerous, They should be fitted 
with steam traps, or at least with drain cocks, and should always 
he kept dvy. 


valves, 


Collapsed furnaces.—(1) If, during the ordinary working of a 
Lancashire or Cornish boiler, the water was seen in the glass less 
than half an hour ago, but has disappeared, due to the feed having 
stopped, then probably no harm has yet been done. If the water 
was not seen for a long time, or if a mistake was made when last 
looking at the gauge glass, or if the water has disappeared 
suddenly and unaccountably, then there is a possibility that the 
furnace tops have come down, or are coming down, due to over: 
heating. In either case cool the plates from both sides us quickly as 
possible. Open the furnace doors to admit cold air, but dont 
disturb the fires ; ease the safety valves so as to cause priming. 
The rising froth is not so dangerous as cold feed-water, and will 
help to cool and stiffen the over-heated plates. Afterwards in- 
crease the feed till the water shows in the gauge glass. 

Collapsed furnaces. (2) If there is much scale, oil, or refuse 
in the boiler, the furnace sides and not the tops usually bulge 1”, 
generally very slowly. In this case cool the plates from the fire side ; 
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open the doors; if possible cover the fires with damp ashes. 
“These accidents should be reported to the Manchester Stean 
‘xe § Association at once. 

When exposed to these dange x the boiler attendant may prefer to 
retire, He should certainly not expose himself unnecessarily in 
froyt of the furnaces, and should warn others of the danger. 


t 


GENERAL WARNINGS, 
Don't overload the safety calees, or tamper with them. 
Lon’t let the water fe rel sink out of sight. 
Don't allow the gauge cocks to set fast, 
Don't open the steam stop calces hurriedly, 
Dou't empty the boiler while steam is up. 
Don’t use unknown sca/e solvents or compositions. 
CHARLES E, StroMEYER, M.1.C.E,, Chief Engineer. 

Manchester Steam Users’ Association, 

9, Mount-street, Albert-syuare, Manchester, 





LETTERS TO THE EDITOR. 
(We do xot hold o rselves responsible Jor the opinions of 
correspondents.) 
PRACTICE U, THEORY. 

Str,—This question has often arisen before me. I hear con- 
stantly that the highly technical man can do anything possible, 
and earry all before him. 1 don’t profess to be a highly technically 
educated man, up-to-date, although I can make a scale drawing | 
and run out the theory of its working, but experience has taught 
me that this is mere child’s-play, and that the old one ounce of 
practice is still worth the one pound of theory, and more. | 

Permit me to give you a few instances, Some little time back | 
you had in your columns a discussion upon the effective power of 
hydraulic rams. I then wrote, stating that with 18ft. of fall 1 had 
with a ram forced water 250ft. high. This statement was some- 
what under the mark, but near enough. One of your correspon- 
dents inferred I had done this on the spur of the moment. He was 
right to a certain extent, as when all the supposed cleverest 
hydraulic engineers at that time had, to use a common expression, 
‘** funked the job,” I could do nothing else but tackle it myself. 
3ut 1 had had years of experience with Messrs. S. Owens and | 
Co., Tangye Brothers, &c., and consequently fully appreciated the | 
difficulties. However, I overcame them easily, as there never was | 
the slightest hitch, and the ram is working to-day, and does not | 
vost 3 per cent. for working expenses. 

Next, 1 don’t know much about superheated steam ; but a client 
wanted to melt certain gums, these being ignitable under a direct 
tire-heating arrangement, so he was driven to superheated steam. 
Conditions: 60 1b. pressure, 500 deg. temperature in centre of a 
24in. diameter by 18in. deep jacketed dished pan. Five of my 
theoretical brothers took this up, and, to cut matters short, signally 
failed. Their price to do the work was £150 roughly each. I 
was then asked to see what I could do, I believe simply 
because I said I didn’t profess to know all about super- 
heated steam. But my client gave me an open order, and | 
did the work for under £80. It is working to-day, and hasbeen for 
ten years, Again, I am told by professional men that it does not 
matter at which end the steam is admitted toa Pickering governor, 
as it cannot affect the working of it. As I personally brought this 
governor into prominence—when the sales were about ten a year, 
they now being about 250 a month—I naturally studied the ques- 
tion. Practically the governor is a failure if steam is admitted at 
outlet instead of inlet, and breaks down quickly. Theoretical 
engineers kindly explain the reason. I am not going to give my 
views now ; but I know it has meant £s. d. to me to put users 
right on this score, 

In gas engines, a certain leading firm sold me a 16-horse power. 
told me I was theoretically wrong in its erection, so | gave them 
the job to alter and put it right. After three weeks, with all their 
alterations, they could not make the ftly-wheel revolve. My client 
said *‘ turn it out,” but I said ** give me achance,” ‘IT have only 
worked to maker's instructions so far.” Within twenty-four hours 
the engine was working, and is doing so to-day. This occurred twelve 
years ago. Again—this year—four good theoretical men had been 
working at a heating apparatus on the Continent for eighteen 
months, but could not get the water to cireulate. 1 was asked to 
take the matter in hand, although | was told that I was under- 
taking an impossibility. [I went. Result: absolute success. Instead 
of getting only about 60deg., the outside anticipated, I have a 
letter stating that 90 deg. is obfainable. Three of my theoretical 
friends have been in to see me, who had the drawings, &ce., laid 
before them ; they still state that the thing is impossible. But I 
have done it, ignoring all theory, according to which it is im- 
possible. 

To finish, I profess to be an engineer. Last year at Christmas 
I was called in to advise and do any work I thought neces- 
sary to stop a vibrating nuisance caused by a gas engine. I at 
once said it was an architect’s or contractor’s job, but this did not 
suit my clients. They had had a number on the job, and had 
paid up to £21 to one theoretical man for advice; they wanted the 
job done. I took it; result, success. My clients paid within a 
week, and were good enough to tell me that [ had saved them 
£2000. Now, Sir, in the face of this, how does theory pure 
and simple stand’ I can give you chapter and verse, if necessary, 
for what I have done, practically in the face of and against theory. 
Will some of your readers be good enough totell me how much better, 
quicker, and more economically, I could have done the few jobs 
mentioned if I had been a purely theoretical man, instead of a 
hard-working all-round engineer ; and whether, if [ had trusted 
theory alone, [ could have done them at all? 


Liverpool, February 4th. E. F, RANSOME, 


TRAIN RESISTANCE. 


Str,—In the article on train resistance which appeared in THE 
ENGINEER of February 18th, it is stated that the resistance of 
engine, tender, and train decreases as the speed increases. This 
was, I believe, first enunciated in THE ENGINEER of March 5th 
last, and as it is of such importance, and has been repeated no less 
than three times, I think it should not pass without some dis- | 
cussion, 

An indicator diagram shows the total amount of work performed | 
by an engine, and this total includes the work of acceleration as well 
as that used up in overcoming the resistance of the train. It is 
evident, therefore, that the area of a diagram cannot be taken as a | 
measure of resistance unless acceleration is eliminated. The same 
remark applies with equal force to tractometer diagrams, and I | 
think that the present chaotie state of our knowledge of train | 
resistance is due to the acceptance of the idea that resistance can | 
in all cases be measured by draw-bar pull. It is probable that when 
card No. 9 was indicated work was being taken out of the train, | 
and the engineman, had he been so minded, might have closed the 
throttle still more, and thus have reduced the area of the diagrams | 
to the vanishing point without apparently interfering with the | 
speed. The fact must be recognised that there can be no definite | 
relationship between resistance and either draw-bar pull or diagram 
area, so long as work can be put into or taken out of the train. | 
At any particular moment a train may be running on a straight | 
and level road at a speed of sixty miles per hour with the regulator | 
shut, but we should hardly assume from this that the resistance at 
sixty miles per hour is nil, The statement does not, therefore, 
appear to be based upon proper data, but its accuracy or inaccuracy 
might he established by measuring the acceleration in particular 
cases, 

In THE ENGINEER of August 14th, 1896, the profile of the Great 
Western Railway Company between Paddington and Cardiff is 


| line curve, we can definitely conclude that the resistance is con- 
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shown, and it will be seen that between Maidenhead and Twyford, 

a distance of 6 miles 62 chains, the gradient rises 1 in 1320, and 

this gradient continues for about 24 miles beyond Twyford, A 

down train, therefore, leaving Maidenhead has a run of about 94 

miles, during which the resistance due to gravity is constant ; and 

as the curves in this road are not very sharp, these do not make | 
any material difference to the train resistance. A good engine- | 
man and fireman, if supplied with an engine in first-rate order | 
which they were accustomed to work, and furnished with the best 

steam coal, would have no difficulty in determining the lowest | 
noteh in which the engine would maintain itself in steam, and could | 
keep the pressure up to the mark when running over this particular | 
bit of road. Let us suppose, then, that a train starts from the 
twenty-fourth mile-post, and as soon as it is in motion the lever is 
pulled up to the notch in which it is intended to remain during the 
experiment. If the boiler pressure is maintained constant, we 
obviously have constant tractive effort, and, as we have already 
seen, the gravity resistance is also constant. ‘The time of passing 
each mile-post might 
be obtained very accu- 
rately by using two 
stop watches, and we 
will suppose that up to 
the time of passing the 
thirtieth mile-post we 
observe that the speed | 
is still increasing, and 
that in running from 
the twenty-fourth to 
the thirtieth mile-post 
we have occupied 
twelve minutes, Then, 
if we assume that the 
resistance is constant, 
the acceleration must 
also be constant, and 
we shall tind from the | 
formula S = 4 ff that 
the thick line curve 
in the diagram will in- | 
dicate the relationship | 
between time and dis- | 
tance, times being | 
taken as ordinates and | 
distances as abscissie. | 
The times which have | 
actually been observed with the stop watches can now | 
be plotted on the diagram, and according as the curve 

thus formed coincides with, is outside of, or is inside, the thick 


ae 




















Miles 


stant, decreases as the speed increases, or increases as the speed | 
increases, 
feel sure that if great care were exercised in conducting a 
series of experiments in the manner I have described, much light 
would be thrown on the question of train resistance, and fairly 
accurate numerical results might be obtained. Hy. SIMPSON, 
Pontymoil, Pontypool, February 21st. 


Sir,—I think the best proof that train resistance must fall off 
is the physical impossibility of maintaining the average effective 
pressure at high speeds in a locomotive. There is no possible way 
of getting over the fact that for every speed there is a maximum 
diagram that cannot be exceeded, and the maximum becomes 
smaller and smaller as the speed rises, ‘This condition is insepar- 
able from the modern locomotive. All the recent attempts at im- 
provement have taken the line of trying to get larger diagrams at 
high speeds ; as, for example, Mr. Johnson's piston valves. 

Exeter, February 23rd. J. NIELD, 


HOUSES FOR WORKMEN. 
through THE 


Sirn,—Will vou kindly allow me to forward, 
Engineer Em 


ENGINEER, au open letter to the secretary of the 
ployers’ Federation / ; 

I estimate, believing my estimate falls below the reality, the 
federated engineer employers pay weekly a sum of near or quite 
£20,000 to their workmen that passes almost as quickly as paid 
into the pockets of landlords for rent of their workmen's dwellings. 
This is a somewhat substantial sum, not one penny of which should 
pass out from the pockets of the combined masters and their 
workmen. 

My proposition is :—The masters’ Federation should by degrees | 
build cottages or, in large towns, blocks of flats for their workmen, at 
such a rental that in ten years the workman tenant should afterwards 
for his lifetime live rent free, having paid the first cost of cottage 
or flat, but not purchased it outright, for at a tenant’s death the 
cottage or flat to revert to the Federation, again to be re-let as 
before. ‘The advantage of this would be, in time the masters 
could build, through their Federation, dwellings for their work- 
men at a very moderate outlay of original capital, and in course 
of years derive a fair interest thereon, for at the completion of a 
ten years’ rental the employers could build another cottage from 
the rent thus paid ; and thus the cottage or block property would 
ever be increasing, without additional capital, and in course of 
years every workman could look forward to being the tenant of a 
rent-free cottage for the rest of his life, and a clear £20,000 per | 
week be intercepted, to be mutually shared by the federated em- 
ployers and their workmen, RK. SHEWARD. 

February 15th. 


, importance relating to its work.- 


WASTE HEAT AT SEA. 


Sir,—Could Mr. Booth add the following information to his 
interesting letter :—Would there be any danger in introducing hot 
glycerine coils into the steam space of boilers? What proportion 
of the steam would be required to drive the glycerine circulating 
pump? Would the glycerine require renewing, and, if so, how 
often? What would be the cost of the glycerine required per | 
horse-power of engine! What would be the saving in steam or | 
fuel by applying the glycerine jacket for 1000 hours to (1) an | 
inverted marine compound condensing engine of 1000-horse power 
indicated ; (2) to an inverted high-pressure non-condensing marine | 
engine of 500-horse power ; (3) to a locomotive outside-cylinder | 
engine of 800-horse power? What would be the cost of application 
to a 100-horse power engine,,stationary type ? 

There appears to be one difficulty—how will the temperature of 
the glycerine be controlled? There is no doubt, Sir, that as | 
pointed out in your leading article, that there should be a distinct 
advantage in preventing loss of heat through the side of cylinders, 
and if the jackets could be kept so warm as to be of a higher 
temperature than the entering steam, no loss by radiation could 
take place, ; 

There would be no danger of steam leakage or troubles of con- | 


| densation in the jackets ; but, after all, the question is, Will it pay 


to apply glycerine instead of steam? Rivet Head. 


MARINE ENGINEERING AND THE POST - OFFICE SERVICE. | 
Sir,—During the late engineering crisis it will be remembered 
that Mr. Barnes threatened to withdraw the A.S.E. members who 
were engaged as engineers in the P. and O. mail steamers. Now 
it will be easily seen that if such a threat could be carried out, that | 
the foreign mail service of this and other countries would be dis- | 
organised, as also would its commercial interest, &c. | 
Perhaps some member of the House would kindly ask the Post- 
master-General if he could state for certain in how far it would | 


affect the postal service were such a threat put into execution, 


| caused by the assembling of the members, 


| understand my question. 


| driving fit in the eyes of bridge bars. 


| Perey Boulnois, M. Inst. C.E. 


| and important military centres served by the com 


| that station and Nine Elms, for increased acc 


nt 


Sir Thomas Sutherland, M.P., might be able to gay 
would affect the company’s service, so that it may be 
the future that neither the mails of the country, its ; 
interests, nor the welfare of such an influential company as th 
and QO, would suffer at the whims of a few socialistic agitators. R 
There are plenty of marine engineers quite as capable oy 
who are members of the A S.E., and who would be ready to port 
the service of the P. and O., and thus close Mr, Barnes’ Month. 
the future ; and it is to be hoped that not only the P, and 
every other mail company will see to it that the public int, 
are put beyond the power of such agitators, 
London, February 21st. 
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TUBES IN SHEAR. 


Srr,—Mr. Warren is going into needless nicety when in the eg 
he gives he is considering the question of the advantages op other 
wise of tubular as compared with solid pins. sas 

The difference in weight involved in the girder of a 256 f 
bridge would be so infinitesimally small that I cannot conceive : ¥ 
practical man troubling himself to go into such a detail; but if by 
requires it, the calculation of difference of the shearing strengt} ¥ 
the two types is a very simple one. ae 

When, however, he speaks of plenty of surface being 


B i an essentia| 
element in shearing strength, | presume he means 


that with 4 


tubular pin he would obtain a greater bearing surface than with 
a totally different matter 
WHT 


solid one of the same weight, which is 
6, Delahay-street, Westminster, S.W 
February 21st. 


Sik,—Should Mr, Warren design his bridge pins for shear oy) 
he will probably find them insufficiently strong. It is this pra 
tice that has brought pin-connected bridges into disrepute ; 
English engineers. 

The greatest stress on the pins is due to the bending momen, 
The easiest method of 
calculating these is by means of graphical statics ; but it is neces 
sary to use the stresses of the members when in equilibrium ang 
xot the maximum stresses, otherwise the equilibrium polygon woul 


On tinding the bending moments, it is an easy matte, 


among 


not close, 

to calculate the sizes of the pins, whether solid or tubular, 
19, Victoria-street, Westminster, S.W., CHAS. CHILDS 
February 17th. 


Str,— While | thank yourcorrespondent ** U.F.R.” for the reply ta 
my query, I think it is a pity that he did not take the trouble 
The tubes I propose to use cannot 
y flatten in the way he suggests, because they are ; 

It seems to me, theref 
that they must shear without crushing very nearly as a solid yi 
would, Not quite, however, because the stress would tend ¢ 
burst the eyes. 

Incidentally | may mention that there is no recorded inform 
tion as to the strengt} 

screw joints 
a most impor 
tant method of con 
struction. In one ca 
that under my 
notice the collar split 
longitudinally, an a 
tion like that I hav 
roughly sketched to an exaggerated scale having taken place 
sleeve tended to turn inside out like the finger of a glove. 
Isleworth, February 21st. P. Wanres 
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THe Bor AccuMULATOR,—-A statutory meeting of CG. Tt. BI 
and (o,, Ltd., was held on the lith. We learn from the chair- 
man’s statement that the company is achieving a fair measure cf 
success, The company has 15 tons of plates to handle per week, 
and the directors are proceeding as quickly as possible with the 
erection and fitting out of new works near Wolverhampton, and in 
a few weeks will be able to commence delivery of accumulators on 
a large scale. The French company, La Compagnie des Accamn- 
lateurs Electriques Blot, has been very successful, and has just 


| received an order from the ‘‘ Secteur” of the Champs Elysées for 
| a battery of 10,000 ampére hours, discharging at the rate of 2000 


amperes per hour, one of the largest batteries in the world, if not 
the largest. Those who know something of accumulators will 


| understand the magnitude of this one. 


TRADE AND BUSINESS ANNOUNCEMENTS.— We understand the 
Northern Counties Ice Making and Cold Stores Co., Limited, has 
purchased an eligible site with a deep-water berth on the Quayside, 
Newcastle-on-Tyne, where it has arranged to erect new and more 
commodious premises than they at present occupy, and the com 
pany intends to equip the factory with the most improved plant 
for cold storage and ice-making purposes, more to efficiently meet 
the increasing requirements of direct importers and the local 
trade of the district.—In order to have the benefit of experience 
gained on the Continent and in America regarding questions of 
tire prevention. a number of gentlemen-have been invited by the 
executive of the British Fire Prevention Committee to become 


| honorary corresponding members, and have promised to afford 


every assistance in keeping the Committee informed ef matters of 
Mr. John A. Brodie, M Inst. 
C.E., has been elected a vice-president of the Liverpool Centre of 
the Self-Propelled Traffic Association, in succession to Mr. H, 
Dr. H, 8. Hele-Shaw. M. Inst. C.E., 
has joined the council.—Mr. Sydney Prestige, C.E., has changcd 
his address from Forest-hill to Aberdeen House, Blackheath-park, 
S.E. 

THE LONDON AND SoutTH-WesTeRN RatLway CoMPany. 
At the half-yearly meeting of the London and South-Western 
Railway Company held recently, the chairman, Mr. Wyndham 
S. Portal, in his report, said that widening of lines had_ cost 


| £76,000, and Waterloo and Nine Elms improvements £20,000. 


New stations at Farncombe and Boscombe had cost £27,000. 
Working stock involved £106,000. New plant and lines in course 
of construction upwards of £41,000. In round figures the receipts 
during the half-year had increased by a little more than £100,000, 


| bringing the total receipts from all sources for the half-year to 


£2,330,772, as against £2,229,000 at December, 1896, The earn- 
ings per train mile for the coaching traffic were 4s, 83d., against 
4s, 7}d. for the corresponding period of 1896. From all sources 
they had earned during the half-year a total of £2,330,771 11s. 64., 
and on the other side of the account they had a total expenditure 
of £1,306,209 9s. 9d. Deducting the one from other there wasi 
balance of £1,024,562 1s. 9d. to carry to net revenue account. A 
paragraph in the report dealt with the Amesbury and Military 
Camp Light Railway. The Government have lately acquired about 
60 miles of land on Salisbury Plain for military purposes, and the 
company has been approached by the War-office authorities to give 
railway facilities between the proposed camp and the many La 
pany. With 
that object they had lodged an application with the Light Railway 
Commissioners, in order to construct the railway, which would be 
between ten and eleven miles in length, Amongst the Parlia- 
mentary Bills was one asking for powers to acquire a large amount 
of property on the south side of Waterloo Station, and also between 
-ommodation to meet 
rate that the 


the traffic, which was growing at such a rapid ie 


directorate found it necessary to look ahead and endeavour to 
provision for it, 
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RAILWAY MATTERS. 


ferendum on the question of the redemption of | 
ways by the State has resulted in the popular approval 
il by 200,000 to 175,000 votes. The cost of the pur- 
f the Swiss railways, will be about a milliard of franes 
)). which it is proposed to raise by a loan. There are 
ial railways, Which will be bought as their concessions 
namely, four of them in 1903, and the St. Gothard 


1206. 


——— 


Tue-rete 
the Swiss ral 
of the prope 
s¢ ( 
Ayn, 
jive princi} 
determine, 
Railway at 
A CoMMITTEE appointed by the President of the Board 
; and presided over by Sir ‘Thomas W. P. Blomefield, to 
sport upon the best means of communication between passengers 
ey yards in railway trains, met on Monday at Liverpool-street 
and gut for the purpose of testing several systems now in use. | 


of Trade, 


station “ 7 1 
cag tbe members of the Committee present were Mr. Gerald 
oda M.P., Sir William Birt, Major-General Hutchinson, and 


sir Douglas Fox. Special trains for the purpose of the Committee's 
‘als were provided by the Great Eastern, the London, Brighton, 
w South-« ‘oast, and the Great Central Railways. 


For some years past the London and South-Western 
Railway has had parliamentary powers for the widening of the 
line between Barnes and Twickenham Junction, and the works 
involved in this widening have long been contemplated, This 
would mean the doubling of the existing set of up and down rails 
through Mortlake and Richmond, with the partial rebuilding of 
those stations and the heavy work of widening the existing bridge 
ross the Thames, That these works are of the first importance 
- obvious to those who are acquainted with the race-meeting 
traffic that runs through this section, The company, however, is 
holding out on account of the large sums being asked for freeholds 
ei the sites which are surveyed for the relief rails, 


4 CELEBRATED story once appeared in an American 
vontemporary, entitled ‘+The Lost Palace Car ;” that was fiction. 
gut truth is stranger than fiction ; for, according to the New Yori 
Sw, the officials of the Cincinnati, Hamilton, and Dayton Railroad 
pi jooking for a steel bridge, weighing some 28 tons, which was 
ieing shipped over that road to Dayton, The freight crew under 
onductor Folk loaded the bridge on three flat cars, and chained 
them together. The train was coming south, At Troy the crew 
ind conductor noticed that the bridge was all right, but when the 
train reached Dayton the bridge had disappeared from the flat 
ars. Nobody sawit disappear, and it is supposed that the bridge 
fell off the cars at a sharp curve, Probably it will be found. 


Tur last half-yearly report of the London and North- 
Western Railway Company shows that the total passenger receipts 
have been £2.945,145, as against £2,843,777 in the last half of 1896 

, difference of £101,368, The total number of passengers 

rried was 42,132,677, an increase of 2,022,957 : merchandise and 
init 3,540 tons ; the 

leage of passenger trains was 14,015,870, an increase of 794,707 
ind the mileage of goods and mineral trains was 11,004,546, 
The increase in the revenue 






miles : 


or an increase of 583,550 miles. 





receipts for the half-year was £191,984, and the increase in expen 
liture £262,826. The number of passengers in 1891 was 
91,000,478, and in 1897 it had risen to 103,000,576, a total increase 





of over 22,000,000, Goodsand minerals in 1891 were 37,000,684 tons, 


ind there had been an increase last year of 2,444,000, 

AccorDING to the last half-yearly report of the Great 
Western Railway Company. we gather that the receipts for the six 
months amounted to £1,032,209, to which stocks and loans added 








£770,227, making «a total of £1,792,436. The expenditure 
nounted to £626,440, The total revenue receipts were 
(5.204.628, and total expenses £2,942.360, leaving a balance of 

i2.268. ‘The passenger train mileage had increased by 





19,219 miles, and the goods train mileage by 343,069 miles ; 
the total increase in the half-year being 763,288 miles, The | 
receipts per train mile, so far as passengers were concerned, had | 
gone up 1‘%5d., and the goods per train mileage an increase of | 

With regard to the expenditure the maintenance of way 
und works showed an increase of £57,533. There was an increase 
in the wages bill of £75,000, about £30,000 of which was due to | 
oneessions made in the way of increased wages, shortened hours, | 
ind the employment of an increased staff. 


“PIR 


Tue report of the directors of the London, Chatham, 
ind Dover Railway, for the half-year ended December 31st last, 
shows gross receipts amounting to £882,168 10s, 10d., as compared 
with £861,256 7s. 7d. for the corresponding period of 1896, being | 
in increase of £20,912 3s, 3d. The gross expenses amount to 
£446,789 13s, 8d., as compared with £435,918 3s. 6d.. being an 
increase of £10,871 10s, 2d. The net result for the half-year is a 
profit balance of £435,378 17s, 2d., earned at a cost of 50°64 per 
cent, The report states that the business of the half-year has | 
heen much hampered by the want of rolling stock, especially goods 
trucks and other vehicles required for the proper conduct and 
expansion of the merchandise and mineral traffic. New passenger | 
stock of improved character has been put on the road. The | 
hoard will, at an early date, invite tenders for the construction 
of 500 trucks, &c.. of an improved type, and thus be enabled to 
dispense with the employment of a large number of hired wagons, 
which involve much inconvenience and considerable extra cost. 


Tuk Government of Newfoundland has, according to 

i Tines cablegram, entered into a contract with Mr. Reid. the con- 
tractor, for building a railroad across the island, by which he is to | 
work the entire railway systemJof 650 miles for fifty years, receiving | 
asubsidy of 2500 acres of land per mile. Mr. Reid pays 1,000,000 | 
dols, now, which becomes 7,000,000 dols, at the end of the period, | 
when the Colony takes the money and the contractor takes the | 
railway. {f he should make default in carrying out the contract | 
during the period, the contractor forfeits both money and railway | 
tothe Colony. Mr. Reid purchases St. John’s Dock for 350,000 dols. | 
and the Government telegraph lines for 125,000 dols. He also | 
undertakes to build seven mail steamers to ply in the great bays, | 
receiving a subsidy of 100,000 dols. for thirty years. Mr. Reid | 
secures certain coal areas, which he agrees to work, as also pulp 
and lumber mills, and copper and other minerals, being protected | 
hy a dollar duty to be imposed on imported coal. He contracts | 
further to build an electric railway in St. John’s, and paye the | 
main streets of the city with granite for 140,000 dols, The 
legislature, which is now sitting, is ready to ratify this contract, 
which represents 15,000,000 dols, to the Colony and an immense 
stimulus to its industries, 


Tue usual half-yearly statements of the capital and | 
revenue accounts of the Midland Railway Company, to December 
31st last, show that the traffic carried upon the railway for the 
half-year ending December 31st, 1897, as compared with the cor- 
responding half-year of 1896, presents an increase from coaching, 

,608 ; an increase from merchandise, £47,075 ; a decrease from 
cattle, £426; and an increase from minerals, £26,191; total | 
Increase, £153,448, Mr. Johnson, the locomotive superintendent, 
reports that the locomotive stock has been maintained during the | 
past half-year in good order and condition, and that the renewals 
have been fifty-eight engines, the entire cost of which has been | 
charged to revenue. The mileage of trains has been, of passenger | 
trains, 9,385,431 miles ; of goods and mineral trains, 13,509,390 
miles ; the total being 22,894,821 miles, showing an increase, when 
compared with the corresponding period of last year, of 988,635 
miles. A Bill seeking power to construct a direct railway between 
Royston and Bradford, with a line to Huddersfield and Halifax, 
has been deposited. This scheme will shorten the distance from 
London to Bradford and Scotland, afford an alternative route to 
abusy part of the existing line, and give access to valuable sources 
of new business, he directors believe that it has the unanimous 
and hearty support of the districts traversed, 


| Hydrogen has no action at all. 
| of sodium explodes violently, giving a deposit of carbon. 
| becomes incandescent when in contact with CO, and SO.. 


| tary of the Treasury on the production of 


, second attempt the force indicated was 245 tons. 
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NOTES AND MEMORANDA. 


\ COMMUNICATION was recently read before the Paris 
Academy of Sciences on *‘ The Melting Points of Gold and Silver,” 
by M. Daniel Berthelot. The metals in the form of wire were 
heated in the furnace, and the temperature of fusion measured by « 
platinum-iridium thermo-couple, the latter being standardised in 
place by the interference method of air thermometry previously 
described, The temperatures found were 962 deg. Cent. for silver 
and 1064 deg. for gold. 


_ Tur earliest form of mechanical stoker oi which there 
is any record was the one patented in 1785 by James Watt. It 


| consisted of two sets of horizontal grate bars, one behind the 
other, which were worked intermittently by means of levers | 


operated by hand. The coal was fed in at the door and pushed 
back as it became coked, the gases from the fresh fuel passing 


MISCELLANEA. 


THE summer meeting of the Institution of Mechanical, ; 
Engineers in the present year will be held in Derby, under the 
auspices of the chairman and directors of the Midland Railway. 
The meeting’ will commence on Tuesday, July 26th, and will last 
four days. 


THE Odessa correspondent of the Stundard telegraphs 
that the first exhibition of Abyssinian products and manufacture~x 
has been opened in that city, and has attracted much public atten- 
tion. Generally speaking, the exhibits go to show that the 
Ethiopian arts and manufactures are still very primitive, but are 


capable of large and rapid development. 


WE are requested to remind intending exhibitors at the 


| country meeting of the Royal Agricultural Society, to be held at 


over and through the fuel in more advanced combustion at the | Four Oak Park, Birmingham, from June 18th to 24th next, that 


bridge end of the grate. It was designed primarily to prevent | applications 
| smoke from bituminous coal, and was quite successful. 


Tue Colony of Victoria has withdrawn its support from 


| the Imperial Institute, and, it is stated, intends to have an insti- 


tution of its own in the City of London, where its products may 
be exhibited, In reply toa question in the House of Commons a 
few nights ago, Mr. Chamberlain said that notice was given éarly 
in December last that the Victorian subscription would cease on 
December 3lst, 1897. No reasons had been assigned for this 
action, and communications on the subject were still passing 
—— the Government of Victoria and the authorities of the 
nstitute. 


Ir is said that the date of the discovery of lenses. as 
applied to spectacles, is somewhere between 1280 and 1311. Ina 
manuscript preserved in an Italian library, written in 1299, there 
is a sentence which, translated into English, reads thus: “I find 
myself so pressed by age that I can neither read nor write without 
those glasses they call spectacles, lately invented, to the great 
advantage of poor old men when their sight grows weak.” Friar 
Jordan, in a book of sermons printed in 1305, tells his audience 


| that ‘fit is not twenty years since the art of making spectacles 


was found out, and is indeed one of the best and most necessary 
inventions in the world,” 


Any comment on the following paragraph, entitled “A 
New Kind of Tramcar,” cut from an evening contemporary, would 
be superfluous :—-‘‘ This morning a tram service between Lytham 
and Blackpool, a distance of about nine miles, was commenced. 
The route lies along the coast, and when the system to Fleetwood 
has been completed it will be possible to travel twenty miles by 
tram from Lytham. The vehicles are driven by means of gas com- 
pressed into cylinders under the cars, and a speed of twelve miles 
an hour can be made, Gas trams are in use on the Continent, but 
this is the first time such cars have been run in England. The gas 
charge is injected at each stroke by an electric spark from a small 
battery located in the engine space, so that the car is put into or 
out of service by turning a knob which opens or closes the battery 
circuit.” It would be worth the while of engineers to look into 
this very new kind of gas engine. 

THE production of salt in 
was, it 1s officially stated, 14,455,788 barrels, against 13,354,560 
barrels in 1896. The barrel of salt is supposed to contain 280 Ib. 
It is impossible at this time to distribute the salt production of 
1897, according to methods of mining, by pumping brine or by 
breaking, as rock salt. 
obtained, however. in the first-mentioned manner, There are but 
a few mines in the United States at the present time where salt is 
won through underground openings. There is one in Louisiana, 
two in Kansas, and a group, operated by one company, in the 
western part of the State of New York. There is a small amount of 
rock salt produced in Utah, Nevada, and California, but this obtained 
by open-cast work in the beds of old salines which have dried up. 
The chief part of the increase in the salt production of the United 
States in 1897 is traced to Michigan. 


M. CaMILLE MatiGnon, in a paper presented to the 
Paris Academy of Sciences recently, says that carbide of sodiuin 


| meeting must be made by Tuesday, 


for space in the implement department at that 
March 15th, 1898. Post 


| entries of agricultural articles may be tendered up to Friday, 


| 


April 1st, at double fees. 


A company, to be known as the St. Petersburg Company 
for the Transmission of Power from Waterfalls has recently been 


| organised at St. Petersburg, Russia, to put down plants for the 
| utilisation of the Narowa, Imatra, and Wuozen waterfalls in the 


| 


settlement for one year among 


generation of electrical power, and to transmit and distribute the 
same in St. Petersburg and surrounding districts for electric 


lighting and power purposes, The capital of the company is 


2,000,000 dols, 


Tue Indiana Labour Commission recently effected a 
the thousand workmen in the 
Elwood and Kokomo plate glass plants and the Pittsburg Glass 


| Company, agreeing upon wage and working regulations. This 
i agreement will be regarded as a civil action, violation of which 


during the year by either workmen or the company will be con- 
| sidered and punished as a contempt of court. 


The Elwood plant 


| resumed February Ist, with 600 men, 


Tue Keystone Bridge Works is building the super- 
structure of the Port Perry Bridge across the Monongahela River. 
It is said to be the heaviest and strongest structure of its kind in 
the United States, which does not perhaps imply thatit is extrava- 


gantly profuse in the matter of redundant structures. It is 


| calculated for a train load of 5000 1b. per lineal foot, and will be 


} 


| 


the United States in 1897 | 


i 


thoroughly fire-proof to permit the hauling of molten metal from 
the Edgar Thomson furnaces to the Homestead Steel Works. 


Tue Report of the British Commission on the Brussels 
International Exhibition of last year has been issued. The Com- 
mission recommends that, either as a whole or to the extent of its 
executive committee, the organisation shall be kept on foot for the 
purpose of representing British commercial interests in connection 
with minor exhibitions, and that the unappropriated surplus of the 
Government grant— £820—shall be placed at its disposal, so as to 
ensure the existence of a ready and useful means of thus promoting 
British trade, and of giving publicity to such industrial enter- 
prises. 

Ir is stated that the Government have decided to 


| immediately appoint a Royal Commission to inquire into the 


bacterial treatment of sewage. This important decision, says the 
Councillor aud Guardian, which, up to the present moment, has, 
for no obvious reason, been kept a profound secret, has been 


Upwards of 90 per cent. of the total was | arrived at on account of the pressure baught to bear by influential 


sanitary authorities, who are unable to comply with the Local 
Government Board's requirement as to the provision of what is 
officially deemed suitable and sufficient land for sewage disposal 
purposes, 

THE engine columns of new United States battleships 
have been made of nickel steel, and, according to a recent report 
by Chief Engineer E. R. Freeman, U.S.N., nickel stee] was pre- 
ferred on account of its toughness, in spite of the fact that the 
tests showed high carbon steel used in similar columns to have some- 
what better physical characteristics than the nickel steel. A severe 
cold-bending test told in favour of the nickel steel, although the 


Is obtained in the form of a white powder ; its density at 15 deg. | elongation and reduction of area were in favour of the high carbon 


is 1°575, and it appears to be quite insoluble. 


Dry air and oxygen | steel. 


The nickel steel columns tested were all accepted, while 


have no effect on it at ordinary temperatures, but on gently heating | some of the others were not. because of defects which the anneal- 


combustion takes place, leaving a residue of Co,Na,. In the 
presence of chlorine gas it becomes incandescent, and with bromine 
the reaction is of almost explosive violence. lJodine has a more 
moderate action, and C,I,, melting at 185 deg., can be obtained. 
When thrown into water, carbide 


in the cold on a large number of organic substances. The primary 
and secondary alcohols give off acetylene, giving rise at the same 
time to the corresponding alcoholate. 

THE report of Special Agent Ira Ayer to the Secre- 
tin and terne 


ing failed to overcome, 


A PETITION has been presented to the County Council 
and the local Vestry by some of the inhabitants of Great College- 
street against the proposed Victoria Embankment extension. The 


It also | grounds of opposition urged are that it would involve wholesale 
It acts | disturbance of tradesmen ; that no real extension of the Embank- 


ment is proposed, but only the provision of sites for ‘* resislences 
for the rich ;” that the proposed junctions with Horseferry-road 
would be awkward and dangerous, and that it is not expedient to 
entrust sites of historic interest and national importance, in close 
contiguity to the greatest monuments of the nation, to a private 
company, which is bound to place the interests of its shareholders 


plates in the United States in the fiscal year ended June 30th, | hefore those of the general public. 


1897, shows that the total production was 446,982,063 Ib., of which 
about 88 per cent. was of the cless weighing lighter than 63 Ib. per 


more than 138,750,000 Ib., or over 45 per cent., as compared with 
1896. The total importation during the year was 244,407,601 Ib., 
and the exportation for the same period was 139,246,130 lb., making 
the net imports 105,161,471 lb, The production of the United 
States, therefore, was more than four-tifths of the entire consump- 
tion, The annual capacity of mills completed and in process of 
construction on June 30th, 1897, is said to be about 650,000,000 Ib. 
The report also states that on January 4th, 1898, the price of coke 
tin-plates per box of 14 by 20 I. C., 108 lb., 112 sheets, was for 
American product 3°10 dols., and for the foreign product 4 dols, 
Nevertheless the American product is stated to be in all respects as 
good as and as satisfactory as the foreign article. 


Not much information respecting the strength of 
elephants has ever been placed before the public, hence the 
interest which attached itself to the tests made some days ago 
upon two elephants belonging to Messrs. Barnum and Bailey at 
Olympia. Unfortunately for the trials, the large elephant 
Mandarin, who weighs somewhere about four tons, could not be 
induced to put the whole of his strength into the experiments, 
and succumbed ignominiously to the small elephant Bébé. The 
measuring instrument was a tractometer lent by Messrs, Thorny- 
croft, of Chiswick, and registering up to 30 tons. The tractometer 
was placed on a small trolley, and attached at one end by means 
of ropes to half-a-dozen holdfasts driven into the earth of the arena. 
The first animals tested were a pair of powerful draught horses, 
which are considered capable of hauling on a wagon on an ordinary 
road from eight to nine tons. Yoked by means of whipple trees 
to the tractometer, they only pulled 1,%, tons, The elephant Man- 
darin had the ropes leading to the measuring instrument passed 
round his forehead, and he ran the indicator up to 1°85 tons, 

The small 
elephant was next put to it, and she in her first attempt exerted 
a force of 54 tons. After that she shoved, with her head resting 
on the tailboard, a heavy wagon round the whole arena. This 
task she did with great ease, although the wagon contained no 


Ina} 


| 





| 


In a paper entitled “Iron and Steel Plates and Forgings 


| 100 square feet. This is an increase in the production of a little | Used_in Shipbuilding Compared and_Contrasted,” read at Cardiff, 


Mr. N. W. Aisbitt, M.I.N.A, and M.1.M.E, has told the South 
Staffordshire Institute of Iron and Steel Works Managers that 
he believes that at the present moment it is a matter of very 
serious consideration with Lloyd’s underwriters and with ship- 
owners as to the advisability of encouraging more iron in the 
present type of cargo vessels, so as to ensure a longer average life 
to the ships. As illustrating the difficulty at present of obtaining 
iron instead of steel, he mentioned that a friend paid £300 extra 
on the cost of a new steamer for simply stipulating that the internal 
frames, beam, &c., tank tops, and floors in the machinery space 
only should be of iron. Mr. Aisbitt suggests that iron manu- 
facturers should insist upon iron plates being tested on a similar 
scale to the present steel ones, This would, he believes, induce 
owners to stipulate for certain portions of the vessel to be of iron, 
even although by so doing they will carry a certain amount of 
extra weight. Midland ironmasters would like to have a return of 
the old days of 1873 and 1874, when, owing to the great demand 
for iron steamers, the price of iron ship plates advanced from £8 
to £16 a ton, and when, in fact, it was a boon to get plates of any 
quality at almost any prices. A few iron ship plates are still made, 
but a few only ; and a few steel ship plates are also produced, 
though most of the latter are secured from works nearer the coast. 
The author favours a combination of both metals. It appears that, 
in order to induce shipbuilders to adopt steel in place of iron, the 
various registries for the classification of vessels agreed some time 
ago to adopt a reduced scantling to the extent of 25 per cent. in 
the case of steel plates. This, in the case of a large cargo 
steamer, carrying, say, 4000 tons of cargo, and requiring, say, 
1200 tons of iron material, as against 900 tons of steel, was 
naturally a matter of serious moment to shipowners, as it meant 
not merely the saving of 300 tons of iron at so much per ton, but 
an additional carrying capacity of 300 tons to the steel steamer on 
the same draught, power, expense, &c, But experience has shown 
that 25 per cent. is too much, and a reversion is being made to 
iron for plates for deck purposes and for some other portions. Steel 
has been tested ever since its introduction, but iron—according to 


fewer than fifty-eight men, and was, all told, of an estimated | the author—has not; and if this be so, then the moral of the 
weight of five tons. Man had then his turn. Some eighty-three | paper seems to be that iron manufacturers should endeavour 


| of the show hands were put on to the ropes attached to the 


tractometer, and pulled against it as in a tug-of-war. With a pull 


| 


to get an official series of tests instituted for iron ship plates, 
in the hope that when the merit of the older metal is thus 


of 2,7; tons the rope broke, and precipitated the whole crowd of officially demonstrated it may be admitted by the various registries 


men to the ground, It was attached afresh, and again broke, this 
time at 3,°; tons, With a new rope the attempt was again made, 
when a resistance of 5,5; tons was overcome, 


| to terms of equality with steel as regards scantling. 


It would be 


| a grand thing for Staffordshire if she could win back even « 





portion of her iron ship plate trade, 
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soxsIGN AGENTS FOR SALE OF THE ENGINEER. 


eT RIA.—GEROLD anp Co., Vienna. 

aust s KELLY anp WALSH, Ltp., Shanghai and Hong Kong. 

CHM A BovVEAU and CHEVILLET, Rue de la Banque, Paris. 

FRAN TY _AsHER AND Co., 5, Unter den Linden, Berlin. 

GERMAY y A. TWEITMEYER, Leipzic, 

A. J. COMBRIDGE AND Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 

ALY.—LOESCHER anv Co., 307, Corso, Rome. 

IT Bocca FERES, Turia. 

AN. KELLY AND Wa su, Lrp., Yokohama. 

JAPAN. P. MARUYA AND Co., 14, Nihonbashi Tori Sanch 

_(, Ricker, 14, Nevsky Prospect, St. Petersburg. 

_GorpoN AND GotcH, Loag-street, Capetown. 

R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J. C. Juta & Co., Capetown, Port Elizabeth, & Johannesburg. 

—GoRDON AND GorTcH, Queen-street, Melbourne; George- 
street, Sydney; Queen-street, Brisbane, 

R. A. THOMPSON AND Co., 180, Pitt-atreet, Sydney; 362, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide; Edward-street, Brisbane. 

TuRNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—UPprTon AND Co., Auckland. 

: Craia, J. W., Napier. 

CANADA.—MONTREAL News Co., 386 and 388, St. James-street, Montreal, 

; Toronto News Co., 42, Yonge-street, Toronto. 

NITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 & 85, 

Duane-street, New York. 

Supscription News Co., Chicago. 

sTRAITS SETTLEMENTS.—KEtiy anp Watsu, Ltp., Singapore. 

(EYLON.—W1JaYARTNA AND Co., Colombo. 
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, Tokyo, 
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] SUBSCRIPTIONS. 


Tas ENGINEER can be had, by order, from any newsagent in town or 
at the various railway stations; or it can, if preferred, be 


country, - 
supplied direct from the office on the following terms (paid in | 
advance) :— 

Half-yearly (including double number) £0 14s. 6d. 

Yearly (including two double numbers) .. £1 9s. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. THe ENGINEER is registered for transmission abroad. 


Acomplete set of THE ENotnexrr can be had on application. 


In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive THE ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 


Tax Paper Coples— 
Half-yearly .. a ee a ee ee 
TOE cde, on 6p ee? de) ee an ee) oo 

Tick ParerR Coprms— 

DMs cc cg!) ae ss ce se ee EO 
WE os ee ae pte oe 6. cn en cn oo eS. SS 
(The difference to cover extra postage.) 


ADVERTISEMENTS. 


£0 18s. Od. 
lés. Od. 


@ The charge for advertisements of four lines and under is three | 


shillings, for every two lines afterwards one shilling and sixpence; odd 
lines are charged one shilling. The line averages seven words. 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-ofice Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in ‘ ordinary 
positions will be sent on application. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 


and “ special” 


the necessity for going to press early with a portion of the | 


edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 


Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of THk ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 





PUBLISHER’S NOTICE. 

*,* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this office. ' 
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TO CORRESPONDENTS. 


*,* In order to avoid troulle and confusion ve find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 





| for insertion in this column, must in all cases be accompanied by a large | 


envelope leygithy dirceted by the writer to himself, and stamped, in order 
that answers veceived by us may be forwarded. to Uwir destination. No 
| notice can be taken of communications which do not comply with these 
instructions, 
| *,* All letters intended jor insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. 
whatever can be tuken of anonymous communications, 
*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep covies. 


REPLIES. 
G. MacP. G.—We shall endeavour to meet your wishes. 
J.C. 8.—The volume you want is published by Eyre and Spottiswoode, 
London. It is called ‘‘ Treatise on Ammunition.” Price 6s. Get the 


| latest edition 
H. T. P.—All the available 
in our pages. 
** good steam motor car,” that we find it impossible to answer your 
question, further than to say that, so far as small pleasure carriages 
are concerned, we have not seen one which we could term satis- 
factory. * 

J. D.—You will find the following works on filtration suit your purpose : 
Lueger's ‘Die Wasser-versorgung der Stiidte,” Volume I., published 
at Darmstadt; ‘ Proceedings” of the Massachusetts State Board of 

| Health. In the opinion of many persons the best-appointed London 

| water filtering station is Chelsea Distributing Station, Surbiton, 
London and South-Western Railway. 

Rex.—It appears to us that you have either intentionally or unintention- 

ally misinterpreted Col. Dyer. There is no confusion of thought, 

| save on your own part, between capital and capitalist. Col. Dyer 

maintained that the employers worked just as hard in one way as the 

men worked in another; or, if it pleases you better, he maintained 


information appears from time to time 


that brain work and commercial capacity were as essential to success 
as manual skill. That is how he was understood by his hearers, 
and we dare to think that the truth of that proposition is incontro- 
| vertible. 
| H. U. W.—There is no record kept of the mileage of passenger rolling 
| stock ; therefore it is impossible to answer your question with any 
| close approximation to accuracy. A rough-and-ready way of obtaining 
| your object would be to look at the half-yearly reports of any railway 
companies you are interested in, and see the number of passenger 
| train miles run in the half-year, and the uumber of coaches owned by 
| thecompany. If you then assume that there is an average of eight 
coaches to a train, and multiply the passenger train miles by eight, 
and then divide by the number of passenger vehicles other than horse- 
boxes and things of that kind, you will arrive at a figure which would 
be approximately right. The conditions, however, of the different 
companies vary so enormously that you should take an average of a 
number, and you will probably find about 33,000 miles per annum as 
being a fair average per vehicle. As to the life of coaches, that is a 
question which is determined by fashion and by time rather than by 
| mileage ; twenty-five years would be a fair average to take. ? 








MEETINGS NEXT WEEK. 


| 
| Tar Civit anp MecuanicaL Enoineers’ Socrety.—Thursday, March 
| 8rd, at 7 p.m., at the Hotel Victoria, Northumberland-avenue, Charing 
| Cross, 8.W. Paper, ‘‘ Artesian Wells, &e.,” by Mr. W. Ockenden. 
RONTGEN SociETy.—Tuesday, March Ist, at 8 p.m., at the Rooms of 
the Medical Society, 11, Chandos-street, Cavendish-square, W. Paper, 
| ‘The Photographie Activity and Penetration of Réntgen Rays at Differ- 
| ent Vacua,” by Mr. J. H. Gardiner. i 
| Tue SELF-PROPELLED TRAFFIC ASSOCIATION, LIVERPOOL AND District 
| CenTRE.—Tuesday, March Ist, at 
| Colquitt-street. 
| Experiments, with the Conclusions drawn therefrom,” by Messrs. D. H. 
Simpson and W. L. Bodman. ; 


“The Principles of Design in Form,” 
Lecture III.: Repetition, Alternation, Axiality, &c.—Wednesday, March 
2nd, at 8 p.m., Ordinary Meeting. Paper, ‘‘ Kites: their Theory and 
Practice,” by Captain B. F. 8. Baden-Powell. 5 

THE INSTITUTION OF JuNIOR ENGINEERS.—Friday, March 4th, at 8 p.m., 
Meeting at the Westminster Palace Hotel. Pay ; 
cussed, ‘An Outline of Patent Law and Practice,” 





by Mr. Arthur H. 


Visit to the Westinghouse Brake Co.'s Works, York-road, King’s Cross. 


THe INSTITUTION oF CiviL ENGINEFRRS.—Tuesday, March Ist, at $ p.m., | 


Ordinary Meeting. Papers to be discussed, ‘‘The Theory, Design, and 
Practical Working of Alternate-current Motors,” by Llewellyn B. Atkin- 
son, Assoc. M. Inst. C.E.; ‘‘ Dublin Electric Tramway,” 
Parshall, M. Inst. C.E.—Thursday, Match 3rd, at 2.30 p.m., Students’ 
Visit to the Works of Messrs. John I. Thornycroft and Co., Chiswick. 
Roya InstiTuTIoN or GREAT Britatn.—Friday, March 4th, at 9 p.m. 
Discourse on ‘Some Recent Results of Physico-Chemical Inquiry,” by 
Prof. T. E. Thorpe, LL.D., D.Se., F.R.S., M.R.I.—Afternoon Lectures at 


3 p.m.: Tuesday, March Ist, ‘‘The Simplest Living Things,” by Prof. | 


E. Ray Lankester, M.A., LL.D., F.R.S.; Thursday, March 3rd, ‘‘ Recent 
Researches in Magnetism and Diamagnetism,” by Prof. J. A Fleming, 
M.A., D.Se., F.R.S., M.R.I.; Saturday, March Sth, “English Letter 
Writers,” by Prof. Walter Raleigh, M.A. 
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THE RENOVATION OF BOMBAY. 


On previous occasions we have announced to our 
readers the steps taken in the movement on foot for the 
improvement of the city of Bombay, and the proposals 
We are now in 
possession of the draft of the Bill before the Legislative 
Council of the Presidency which embodies these objects, 
and the new Act entitled ‘‘The City of Bombay Im- 
provement Bill, 1898,” has probably by this time practi- 
cally become law. There is no city in India, and probably 
there are few in the Empire, in which the population is 
so densely packed as in Bombay, and the overcrowding 
both by buildings and of the residents in them is a 
standing menace to health. As long ago as 1864, Dr. 
A. H. Leith, a pioneer in sanitation, and health officer 
of the island, recommended that advantage should be 
taken of the health-giving sea breezes to ventilate the 
town by opening up broad avenues through the danger- 
ously over-crowded localities running from the sea- 
shore on the west towards the east. Again, in 1887, a 
committee reported that a series of roads were necessary 
so that the town and island might be traversed by the 
prevailing winds with the least possible interruption. 
But little then could be done where the evi! is most 
serious, except in the way of occasional “ set-backs,”’ 
owing to the ban placed on the action of the Corporation 
through financial considerations. Of late the evil of 


overcrowding has become intensified, and from 80 to 40 | 


per cent. of the population is concentrated in areas forming 
only 3 or 4 per cent. of the area of the island, the density of 
population beingin placesevenmorethan threetimes that of 
the most crowded areas in London, and over large sections 
the ground area is under ten square yards per individual. 
It is not to be wondered at that in these circumstances 





No notice | 


So much depends on what you mean by the words 


: 8 p.m., at the Royal Institution, | 
Paper to be discussed, ‘A Résumé of our Trials and | 


Society or Arts.—Monday, February 28th, at 8 p.m. Cantor Lectures, | 
by Hugh Stannus, F.R.I.B.A. | 


to be read and dis- | 


Stanley, Fel. C.1.P.A., Member.—Monday, February 28th, at 3 p.m., | 


by H. F. | 
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the total mortality, which for the whole city averages 
40°71 per mille, is reported to have reached in the 
| crowded localities, 2 rate per mille varying from 52°15 to 

This was in 1896, just before the bubonic plague had 
| developed itself as an epidemic. As soon, however, as 
the plague assumed this character, the necessity of action 
became accentuated, for the heavy mortality soon reacted 
| disastrously on trade and commerce. It was found 
that the chief condition influencing the occurrence and 
| spread of the scourge in certain localities, was defective 
| ventilation and density of population. Overcrowding 
| made inspection, the detection of cases, and the proper 
_application of sanitary remedies impossible. Searching 
investigation into the sanitary conditions, which followed, 
brought prominently into notice a very large number of 
dwellings which, besides being dangerously overcrowded, 
were highly insanitary, being defective in ventilation and 
so shut in as to be deprived of light and air that they 
| were in many cases wholly unfit for human habitation. 
| With a view to remedying effectually these conditions, 
the Bill provides for the improvement of the city by form- 
ing new, and modifying existing streets, by removing or 
altering insanitary buildings, by providing open spaces 
| for better ventilation and for recreation, and by construct- 
| ing new sanitary dwellings for certain classes of the 
| 
' 
| 


inhabitants of the city, and quarters for the Presidency 
police, who now find proper accommodation impossible of 
attainment. It is found, moreover, that it will be possible 
| by suitably aligning the new streets, so urgently necessary 
| for the improved ventilation of the city, to take up a 
|large proportion of the insanitary dwellings as either 
part of the street or as frontage lands abutting thereon. 
These projects for improvement and purification of 
| densely crowded localities will, as a matter of necessity, 
displace a considerable portion of the population, and to 
provide for this it is intended to fill in and lay out by con- 
| structing roads, &c., extensive tracts of vacant land to the 
| north of the city, and to provide thereon, either through 
|the proposed Trust or by private agency, or both, im- 
proved dwellings. These vacant lands are scheduled in 
the Bill, and are situated in the vicinity of the lines of 
existing or proposed railways, and can be served by 
extensions of the tramways so as to possess easy means 
of communication with business and industrial centres. 
During the last twenty-five years a very large area of land 
in the aggregate has been built upon, and there has been 
an enormous development in the provision of dwellings 
of a superior class. This activity still continues, and it 
is remarkable that in many instances costly residences 
have been erected on restricted and unsuitable if not 
insanitary sites. The Government therefore propose to 
hand over certain vacant lands—scheduled in the Bill— 
| their property and suitable for the purpose; and the Bill 
accordingly makes provision for the expansion of the city 


| by acquiring and laying out vacant lands, and reclaiming 
and laying out parts of the foreshoreof the island. These 
| portions of the foreshore on the west side of Colaba and 
| Walkeshwar can be reclaimed at no great cost, owing to 
the natural level being considerably above low-water 
mark. The sites thus made available will be well 
adapted for residential purposes, and will extend over 
long reaches of sea front with a westerly aspect, those at 
Colaba being near the business centres, and those at 
Walkeshwar no further away than the sites recently 
taken up in such numbers in the same locality. The 
| experience of the Port Trustees has shown that reclama- 
tions in such circumstances can be effected at remunera- 
tive cost; that sites made available on such reclamations, 
when properly laid out, command a ready market, and 
are profitable for the investment of capital in building. 

The duty of carrying out the provisions of the Act is, 
as we have stated previously, to be vested in a Board of 
Trustees. This Board is to consist of thirteen members 
—three ex-officio, six elective, and three nominee trustees, 
with a chairman appointed by Government. The Bill, 
| after the first two or preliminary sections, is occupied 
| with the constitution, salaries, duties and powers of 
‘the Board. We shall shortly notice some of these 
| matters. 

The course of action with regard to the Improvement 
and Reclamation schemes is similar. On the Board 
being satisfied by official representation of the unhealthi- 
ness of a district or area, it may make a scheme for its 
improvement. This official representation embraces a 
wide range of interests: either the Government itself or 
the Corporation of the City, through the Commissioner 
—presumably the Municipal Commissioner—or even 
directly by the taxpayers themselves. 

The scheme, when duly prepared with accompaniments 
in the shape of plans and estimates, and after due public 
notification, is to be submitted to Government for 
sanction with certain accompaniments. Whensanctioned, 
a declaration under the signature of the Secretary to 
Government is to be published in the Government 
Gazette, after which the Board may proceed with the 
execution of the scheme. The interests of the public in 
| the matter of construction by the Board are placed under 
| the guardianship of the Municipal Commissioner, and it 
| 


| 
| 
| 
| 
| 
| 
| 


is decreed that the streets for carriage traffic are not to 
| be less than 40ft., or if for foot traffic only not less than 
|} 10ft. When continuous gardens are provided along the 
| street, and the houses are thus not less than 40ft. apart, 
the street way for either carriage or foot traffic may be 
| reduced one half. The Commissioners being satisfied 
| that the construction, drainage, and arrangements for 
| lighting the streets are duly completed in accordance 
| with the sanctioned plans, shall declare such streets to 
| be public streets, and their maintenance and conservancy 
| shall vest for the future in the Corporation. 
| Space does not permit of a detailed traverse of the pro- 
| visions of the Bill, so we shall only advert to those con- 
| nected with the borrowing powers of the Board as likely 
| to be of most interest to the English reader. The Board 
| is empowered to borrow from the Secretary of State for 
India..or, with the sanction of the Government of India, 
from any other person, under certain restrictions and pre: 
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visions as to repayment, the limit of time for which is 
placed at sixty years. and the Bill provides stringent 
guarantees, through the municipal funds and _ special 
taxation, for the fulfilment of liabilities in the event of 
default by the Board. The property vested in the Board 
consists of 540,379 square yards of Government land, 
reserved as open spaces, valued at Rs. 36,40,164, and 
other Government land valued at Rs. 56,83,922, having 
an area of 793,900 square yards. Besides this there are 
lands belonging to the Corporation of Bombay amounting 
to 751,056 square yards in area, and Rs. 18,28,277 in value, 
vested in the Board in each case under certain restrain- 


ing conditions, but generally for the financial benefit of | 


the Trust. The financial arrangements as between the 
Board and the Corporation and the Government as set 
forth in the Act are excessively complicated, and cannot 
be explained here. The Board will have the power of 
appointing and of dismissing the members of the staff, 
save and except in the case of the secretary, engineer, and 
chief accountant, the appointment and dismissal of whom 
will require the previous sanction of Government. The 
word * engineer ”’ is defined to be the engineer of highest 
grade on the Board's staff, or any superior officer who 
may from time to time be employed in the capacity of 
consulting engineer. 
are not fixed, but are to be determined by the Board, 
subject to the sanction of the Government. 
provided for the accounts is practically a Government 
audit at half-yearly intervals. 

Thus it may be seen that seldom, except through the 
destructive results of a great fire or cataclysm of nature, 


so free a hand is given for the renovation and improve- | 


ment of an existing city, and the world will view with a 
critical eye the outcome. 
mettle, and the test of its application in an Oriental city 
and under tropical conditions will be crucial. Nor should 


we fear the result, for we have in Bombay the cireum- | 


stances of a pure and plentiful water supply, a modern 
drainage system, and, as the outcome of the present 
movement, we should have a well-ventilated town, with 
a scientifically distributed population understrict sanitary 
supervision. 


THE BALLASTING OF STEAMERS. 
THE resolution moved on Tuesday week by Lord 


Muskerry in the House of Lords has directed public | 


attention toa matter about which probably little has been 
thought and even less understood, except by that section 
of the population who go down into the sea in ships. It 
has been generally supposed that the more deeply a ship 
is loaded the greater are the stresses which under any 
circumstances she may have to endure. Hence, while 
Acts of Parliaments have been passed and regulations 
have been made for the purpose of limiting the load 
immersion of vessels, it has never occurred to our own or 
any other national Legislature to interfere in any way with 
the light, or ballast-laden, condition of sea-going steamers. 
It must therefore have come as a surprise to most 
people who read their Wednesday morning newspaper to 
tind that the House of Lords had the day before been 
discussing a resolution having for its object the regula- 
tion of the ballasting of steamers. Although Lord 
Dudley, speaking on behalf of the Board of Trade, did not 
consider such regulations either practicable or necessary, 
vet the subject is nevertheless an important one, and 
whether it should be properly dealt with by legislation or 
otherwise, the withdrawal of Lord Muskerry’s resolution 
cannot be taken in any way to indicate that a substantial 
reason does not exist for that noble lord's fears and 
anxieties. 

During the present winter some of the most serious 


cases of structural rupture in ocean-going steamers have | 


occurred when the latter were crossing the North Atlantic 
in ballast. Vessels, which in ordinary sea-going trim, 
loaded down to their “ winter North Atlantic ’’ freeboard 


line, have made voyage after voyage in bad weather | 


without showing any symptoms of distress, have come 


into port at light ballast immersion badly strained and in | 


a seriously damaged condition. Hence there is clearly 
something in Lord Muskerry’s contentions, and if we look 
further into the subject it will be found that the dangers of 


navigation in ballast are of a very real and serious character. | 
Unless a vessel is | 


These dangers are of several kinds. 
sufticiently immersed the portion of the hull which is 
above the water-line is so considerable that it offers a 
large area upon which the wind may blow and the waves 
may strike. The displacement in the light condition being 
relatively small and the engine powerin the case of an ocean 


tramp never very great, the vis viva of the vessel when | 


steaming in bad weather is often insufficient to resist the 


wave buffetings and wind pressure which the large out-of | 


water area encounters. Hence, cases have been known | 
in which, after several days’ hard thrashing in the teeth 
of a gale, a steamer has been found many miles to leeward 
and a long way astern of the place where the gale was 
encountered. But there is a still more serious element in | 
the case. The screw propeller of the lightly ballasted | 
vessel is often not sufficiently immersed to develope more | 
than a small fraction of the engine power in the work of | 
propulsion, and hence, in the vicinity of a lee shore, the 
danger to the ship and those on board is terribly 
augmented. What with a propeller that is racing half 
the time and not doing full duty the other half, an 
enormous wind pressure on the high exposed sides of the 
vessel, and the heavy blows which those high sides are | 
repeatedly receiving from the sea, the condition of a | 
lightly ballasted steamer crossing the Western ocean in | 
winter is pitiable, especially when approaching land. 
If all that has been stated is not enough, thenattention may 
be given to another source of trouble which is as serious 
perhaps as any of the others. The form of a modern tramp 
is such that her metacentric height in the light condition is | 
unduly considerable, and when her ballast consists | 
wholly of water in the cellular double bottom, it is | 
evident that so low must be her centre of gravity when | 
thus ballasted as to still further add to her stability. In | 
point of fact, cargo steamers of modern type when! 


The emoluments of these officers | 


The audit | 


Sanitary science will be on its | 


| saving in fuel, and that its working was not, on the whole, 
| so satisfactory as that of the simple engine. 


l es —— 
| ballasted in this way are so excessively stable as to roll Von Borries’ compound engines working on the ( 
very quickly and deeply in a seaway. This heavy | than Webb's engines in England, to say nothing 
rolling in itself is seriously distressing to the structure, | and South America, If the compound engine i. 
and when combined with the other forms of stress already / great a coal saver as it is said to be, the advay 
described, it is not to be wondered at that ballasted | gained in that way ought to cover the ditieren, 
steamers give so many bills for underwriters to pay as | the London and North-Western and other ty} 
they have of late. ever, it is not in Great Britain alone that wo meet y; 
It may be asked, If this evil is so serious, how is it that | diversity of opinion and practice. In Europe we fin sam 
we have not heard anything about it until now? Well, | party asserting that the compound locomotiye is a 
the fact is, the evil is of comparatively recent origin—at | nearly perfection, while another affirm that they 
least, as a matter of frequent or common occurrence, The | make nothing of it. In the United States locon, tive 
conditions of mercantile marine traffic tend to change in | engineers are divided into two camps holding and <i 
the course of time. A few years ago it was very rare | the most opposite opinions. In the face of all thi Wn 
indeed for a steamer to have occasion to steam | dispassionate outsider is driven to hold that ge 
in ballast trim. and then only from place to place in the | locomotive is just as good as the other. 
| British Isles, in going from the port of discharge to the | In the endeavour to arrive at the solution of a proble 
port where a cargo awaited her. To cross the Atlantic | which is full of interest, we naturally turn to al] ve 
in ballast would, in those days of big coal consumption have | available evidence of a trustworthy character which 
beena ruinous matter to the owner. But trades have now | be obtained. We have recently placed before ouy asi 
sprung up which do not always allow of a cargo being | the results which Mr. Webb has achieved over a serie 6 
carried both ways, and the modern tramp has often “ to | years with his compound engines. These are admirable « 
go seeking,” and this she does in ballast. The tendency | but when we come to examine the figures, we find th; 
of the day is for cargo steamers to increase in breadth | the method of working the engines has a good deal to io 
| and to diminish in depth, there being various economical | with the matter. Mr. Webb gets more out of his Joe : 
; causes at work in bringing this about. Another tendency | motives than other superintendents seem to think desi. 
is to make them of full form, so as to carry a heavy dead | able. This is a thorny subject, and one which cannot he 
weight cargo on a moderate draught of water. A third | discussed with profit, so much depending on the Variable 
tendency is in the direction of reducing the cost of pro- | conditions under which trattic is conducted. From the 
pulsion, and therefore of keeping down the engine power. | United States we obtain now and then information whic) 
Slow speeds and economical consumptions of fuel are is not without its use. One of the latest examples i 
associated with full forms of body and great breadths of | supplied by a comparative statement of results durino 
beam. All these qualities are admissible in a properly the year ending June 27th, 1897, on two sections of the 
| laden vessel with full propeller immersion, although the Chicago, Milwaukee, and St. Paul Railway, with compound 
engine power might often be desirably greater in view of and non-compound locomotive. So far as we can se 
the perils which increase with the proximity of land. | both types of locomotive did the same work. On the 
But the modern tramp is a dangerous vessel when with- East La Crosse division the average saving in fuel 
out a cargo and stiffened with water ballast carried in effected by compounding is given at 18°3 per cent, (Oy 
| the cellular double bottom only. the West La Crosse division it is set down as 20-8 pe 
Shipowners have not, however, waited for Lord Mus- cent. These figures were supplied by Professor J, 
kerry’s resolution in order to learn the facts of the Johnson, of Washington University, during a discussion 
case, or to seek for a remedy. It would indeed have; at the December meeting of the St. Louis Railway 
been strange if they had, in view of the evidence bearing | Club. They must be taken for what they are worth: 
upon the subject which has during two or three winters | but the tables which give the details seem to hay 
past been brought so forcibly under their attention. So been carefully enough prepared. Some of the figures 
many have been the cases of vessels arriving in port are, however. at least open to question. Thus, fo 
badly strained, and even with various parts of their example, we are told that in July the simple engines 
structure torn, through stresses encountered when in hauled 100 tons one mile for 13° 52lb. of coal. Taking » 
ballast trim, that shipowners, naval architects, and train to weigh 300 tons, this gives us 40°5 1b. of coal pei 
marine surveyors have been compelled to give the subject mile only. If we compare this with particulars of thi 
most serious consideration. After trying one remedy consumption of American locomotives which will br 
after another, ithas now been found essentially necessary | found on page 150, it will be seen that the La Cross 
that additional water ballast must be carried, so as to section is worked on a consumption far below that usual 
ensure sufficiently deep immersion of both the hull and in the States, and approximating to English practice, 
the screw propeller, and that the centre of gravity of this The compound engines burning 11°2]b. per 100 tons 
additional water ballast shall be kept as high as possible. hauled, closely approached the English ordinary standard, 
The most common plan is to fit deep tanks amid- There is obviously something exceptional here which 
ships extending even as high as the main deck, and demands elucidation. It is suggestive, at any rate, that 
from 20ft. to 24ft. in length and of the full breadth of the the compound engine burns as much per mile in th 
vessel. Some of these tanks carry upwards of a thousand , United States as an English non-compound engine. In 
tons of water, and, as need scarcely be stated, much care this fact may perhaps be found a clue to the favow 
has to be taken in their construction and stiffening to , which the compound engine enjoys at the other side of 
;enable them to remain water-tight under so great a the Atlantic, where we are told one firm alone has turned 
statical pressure. Dynamical stress must be carefully out 800 compound locomotives since 1890, and is still 
avoided by keeping the tank absolutely filled if carrying | building them at the rate of four per week. The loco- 
water ballast at all. When not in ballast trim, the deep | motive engine in the United States uses far more fuel to 
tank is, of course, used for carrying cargo. do a given amount of work than does the English 
Some shipbuilders have fitted water ballast tanks in| engine. It follows that there is a margin for improve. 
the ‘tween decks, with a view to raising still further the | ment available beyond the Atlantic which does not 
centre of gravity of the vessel and diminishing her | exist here. 
| tendency to roll. But the great objection to putting; The value of the compound principle lies in a nutshell, 
ballast of any kind in the ‘tween decks is the severe | as far at least as the locomotive is concerned. If we 
atress which its weight brings upon the rivets of the | turn into the atmosphere a pound of steam at a pressure 
beam knees and of the frame end brackets at the outside | of 50 lb. on the square inch, we waste a great deal of work 
| of the double bottom margin plate. This is especially | which would have been made available by expanding 
the case when a_ vessel rolls, which, however well! until the steam hada pressure of but 25 lb. on the square 
ballasted, or even when fitted with bilge keels, she is sure | inch. Now, the pressure at which exhaust will tak 
; at some time to do. Water ballast, or any other con- | place varies inversely, other things being equal, with the 
siderable weight inside a vessel, should preferably be | capacity of the cylinders. Compounding very largely 
| supported by the deep floors of the double bottom. |augments cylinder capacity. The proportions vary 
Lord Dudley is perhaps well advised in stating that the | according to the ideas of different designers, but we shall 
subject introduced by Lord Muskerry’s resolution is not not be far wrong if we say that it is safe to assume that 
one for legislative enactment On the other hand, in! the cylinder volume of a compound engine is nearly 
view of what was so persistently advanced for many | twice that of anon-compound engine. The result is that 
years as reasons for not legislating on a fixed freeboard for ; steam is thrown away into the atmosphere with less work 
vessels, it is quite possible that Lord Dudley may yet see | in it than would have been the case if compounding had 
cause for changing his opinion on the subject. For the | not been employed; this is the only way in which com- 
present, it will perhaps be well to leave it to the prudence | pounding saves fuel. We shall be told, of course, that the 
| and wisdom of the owners and builders of ships to deal | range of temperature in each of two compound cylinders 
with and remedy the evil. Its cause is fully known, and | is less than it would have been in each of two simple 
| the cure is easily applied. Restrictive legislation is never | cylinders, so that a saving is effected by the suppression 
a desirable thing, and always a source of irritation to| of condensation. We shall be delighted to take this 
those who come under its operation. It is to be hoped | point into consideration as soon as we are furnished, not 
therefore that an evil which, on a serious scale, is of so} with proofs that this must be true, but with proofs that it 
recent an origin, may be so thoroughly and satisfactorily | is true. Failing these we shall continue to hold that in a 
coped with by those concerned as to leave no further | compound locomotive engine the loss by condensation in 
cause for either Lord Muskerry or any other law maker | the cylinders is probably greater than it is in an inside- 
to be concerned about it. cylinder non-compound locomotive. Having got thus far. 
we come to a fact whose importance is habitually over- 
looked. It has long been known that in condensing 
Ir is an interesting circumstance that in this country | engines there is an absolute terminal pressure beyond 
the compound loecmotive is practically unknown off the | which it does not pay to go in the way of expansion. In 
London and North-Western Railway. It has had, on| very well made engines this is about 8 lb.; in ordinary 
the whole, a fairly complete trial; notably on the Great | triple-expansion engines it is about 10 lb. on the square 
Eastern and the North-Eastern Railways. It has not| inch. If we multiply the terminal pressure by the ratio 
found favour in the eyes of railway men, and compound | of expansion we get the initial pressure. Thus, with 
engines on both the latter roads have been converted to|8 lb. a boiler pressure of 160 Ib. will give about 
simple engines. It is by no means easy to arrive at a| twenty expansions, and so on. There is every reasol 
contenting explanation of the nature of the failure of the | to believe that in a like manner the terminal pressure to 
compound engine. We are told that it effected very little | get the best results is limited in the lccomotive; and if 
we add the atmosphere to, say, 20 lb. absolute, we have 
But this | 351b. absolute as the minimum pressure at which the 
leaves us entirely in the dark as to why what was not a| steam should exhaust. Now, let us suppose that the 
success on the Great Eastern, North-Eastern, and other | loads are such and the cylinder capacity such in the non- 
lines, has given complete satisfaction on the London and | compound engine that the terminal pressure, when the 
North-Western. It will not do to urge that Mr. Webb’s | engine is running at speed, is only 35 Ib. absolute, and we 
engines are better designed than those of other engineers. | see that nothing is to be gained by compounding. The 
Indeed, it is probable that there are more Worsdell and! compound engine must not exhaust at less than the 
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.gcure, or loss will ensue. We have so far dis- 
ded the fact that the exhaust must be sufficiently 
age maintain the draught. It is not often indeed 
» the compound or non-compound can work 
close to the stated limit. If what we have 
eu. comprehended, it will be clear that, with 
proportioned to the engine, the terminal 
be run down to the lowest correct limit 


etated pré 
reg 
trong 
that either 
down very 
said has be 
Joads properly 


esse May : ag! 
mh non-compound cylinders, and this is very commonly 
wi : 


the case inthis country. | If, however, we 80 far augment | 

, Joad that the terminal pressure is very high, as in | 
the is engines, then the cylinder volume is too small, and 
- ee jess advantage will be secured by increasing it. 
glen why compounding is the best way of effecting | 
a depends: not nearly so much on a direct gain | 
jeducible from thermodynamic considerations, as | 
he ause of certain working conditions which are fulfilled | 
by the compound better than they are by the non-com- | 
ound engine. Here once more practice settles a 
question which admits of a different solution on theoretical 
vrounds. The locomotive engine has to put forth a con- 
tinuously varying effort. If, now, we give it cylinders 
large enough to supply all the expansion needed to secure 
economy, it will be usually necessary to run the engine much | 
linked up. But for reasons which are well understood, 
the link motion is not a very satisfactory gear wherewith 
to get large measures of expansion, and furthermore, the 
engine is found to work more smoothly when not linked 
up too much. The speed has then to be kept right with 
the throttle, and there is a loss of economy ; so that, all 
things considered, it is not good to make the cylinders very 
large. Thus, then, we are led to the conclusion that com- 
pounding in the locomotive is mainly a substitute for an 
efficient cut-off; and that if it was possible to fit a loco- 
motive with really satisfactory expansion gear, large non- 
compound cylinders would do just as well as compound 
cylinders, always provided the drivers would use the cut- | 
off gear properly. Whether they would or not is quite | 
another phase of the question. 

Finally. we may say that we endorse the words of 
Professor Johnson, who, speaking at the St. Louis Rail- 
wav Club, said :—** The compound locomotive has come 
to stay. It is peculiarly adapted to American conditions. 
With heavy loads at moderate speeds it certainly does 
save from 15 to 20 per cent. of the fuel cost as now 
built and worked, and this is a considerable item. On 
light trains or on high-speed service there is little saving 
of fuel.” And so we come back to our statement that 
the whole question turns on the relation which the 
capacity of the eylinders bears to the work done, or, 
more precisely, on the tractive effort demanded from the 
engine without regard to its speed. 





| 


oe 
TYNE IMPROVEMENT WORKS. 

Ix the past year the work of the Tyne Improvement Com- 
mission has made progress, though there has been the 
shadow which the condition of the great breakwater has cast 
on the works and the body named. On capital account the | 
Commission has expended £46,693 in works in the year. 
The cost of dredging on this account was £36,758, and the 
total material raised by the dredgers and carried out to sea 
was 1,800,320 tons of material. There were river works carried 
out at Whitehill, at the Spetchels, at Newburn, and other 
points, as well as river walls, groynes, &c., which took up the 
£9000 odd between the amount just stated and the total. 
Chargeable on the Northumberland Dock Fund was some 
work in connection with Whitehill Staithes; and in all, the 
sums spent exceed the total above, but credits for rents, Xc., 
bring the net amount to that stated. In the year the average 
size of the vessels cleared from the river increased from 507 
tons to 530 tons, and the quantity of coals and coke sent out 
of the river reached the unprecedented amount of 13,114,930 | 
tons, this increase being marked both in the shipments 
foreign and in those to other British ports. Thus the gross 
receipts of the Commission rose to £346,617, and the charges 
for maintenance, interest, &c., took £287,190; out of the 
surplus of £59,427 there was taken the capital expenditure of 
£46,693 as previously named, and thus there was for the 
year a balance of income over all expenditure of £12,733. 
The River Tyne Authority had thus a prosperous year in 
1897, and for the year now current there is the indication of 
at least one even more prosperous, for there is not the 
prospect of a stoppage such as that of the engineers, which 
had its effect on the Tyne on the revenue from shipbuilding, 
and also on that from shipping. And with such a prospect 
before it, it is probable that the Tyne Authority will now turn 
its attention in earnest to the question of primary importance 

that of the reconstruction, as far as needed, of its great 
pier works. The position of the great works, it is well known, 
is not satisfactory, but the steps that have been taken will in 
degree enable a commencement to be made on the restora- 
tion of what storms have demolished, and enable the Com- | 
mission to look ahead with some hope that there will be in 
time the completion of a work of a magnitude that has not 
many parallels on the east coast. It is satisfactory to find 
that the financial resources are as we have above shown them 
to be, and it may be hoped that there will continue a receipt 
that will enlarge the surplus to be devoted to works of im- 
provement on the river and at its mouth. 


| 


UTILISATION OF THE NILE. j 


Ir was in 1884 that the subject of the irrigation from the Nile 
by impounded waters, which had been originally suggested in | 
modern times by Linant Bey, was again revived. Several | 
rival schemes were presented, but there was only one entirely 
free from technical objections, and at the same time admir- | 
ably adapted for its purpose. Unfortunately, it involved the 
submersion for several months in the year of the venerable | 
Temple of Philw, and was consequently met by a great deal 
of opposition from antiquarians and others, who resented such 
treatment of the valued monuments. Now, after four years, 
4 contract has at last been signed for the construction of this 
great barrage or dam. But fortunately Mr. Willcocks, the 
able engineer who has had the matter in hand, has found it 
possible to arrive at a compromise which will, it is hoped, 
satisfy both parties. If our readers will turn to the issues of | 
Tar ENGINEER of March 2nd and 9th, 1894, and to those of 
September and November, 1895, they will find in the former 
the whole original scheme and its rivals discussed, and in the 
latter, illustrations and descriptions of the great barrage in | 
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Lower Mgypt, the efficiency of which will be augmented by the is human nature is not best for human nature? If rail- 
construction of the new works. If the original scheme had way companies, according to the order of things, must 
been adopted, it would have involved the construction of a fight, let them fight. On the whole the public—that is 
dain 22 metres deep, impounding 3700 millions of cubic to gay, the world at large—is the gainer in the long run. 
metres of water. Practically, the same site is retained for Mr. Grinling’s style is very good indeed, and he 
the dam, or rather dams, for two will have to be built, for possesses a quite happy knack of dealing with episodes. 
which Messrs. John Aird and Co. have secured the con- ] e may refer to Chapter XI., “A 
tract; but instead of allowing the water to rise to the | As an eT). 00 ee id an d i zs 
height originally intended, and so flooding the island of Isolated Incident: The Fraud of Leopold Redpat le 
Philiw, the head of water will be reduced to 46ft. only. The | Nothing can be better told than this story of a criminal. 
total price of the dams will be nearly £5,000,000 sterling, and | All through the book we come on matters of interest, but 
they are to be completed in five years. The amount of water | there is little specially dealing with engineering questions. 
stored is, of course, considerably less than that proposed by | We may cite, however, the concluding pages dealing with 
the original scheme, but to balance this disadvantage the cost | the race to the North as very pleasant reading ; and one 
is less, and it may well be hoped that the supply will be quotation we must make, because it has to do with a 
adequate to the demand for many years to come. Perhaps | task never before attempted and successfully achieved. 
when the time arrives for its revision new works higher up the | Speaking of the opening of the London to Peterborough 
pcg Hi ——. ao — Pe alge Saget section, which would couple up the northern portion of 
25C e spec Cus Ss O > scneme, or nV . n ae" eS. " * i ‘_ . 
are not as yet yi in London. Mr. Aird is, however, | the line already in use with the metropolis, Mr. Grinling 
expected back in this country in the course of a few weeks, | Wes =— 
and we trust then to be able to give our readers verv full | In short, it would be equivalent to the opening throughout at 
information about it. ‘ ! one time of at least 150 miles of line, and this was a thing the like 
of which no railway company had ever before attempted. All the 
| existing lines had been opened piecemeal in short lengths, The 
shareholders had, however, been promised that the system should 
be open to London before they met again, and Mr, Denison and 
| his colleagues were determined they should not be disappointed. 
| Obviously, the principal desiderata were good engines and good 
The History ofthe Great Northern Raitweny, 145 to 106, By | MM, athe, dente soon, sum Ahnt te obian these they ms 
| 
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Crartrs H. Grixiinc. London: Methuen and Co, 1898. | 5 his long terms of office under the London and Birmingham had 
“Ix writing this book,” says the author, “my prime | proved, but he was not an enterprising one ; he commanded a very 
biect hs “ie 3 Paiste gees. J SRG HE : f th + | high salary, and his double position as their servant and head of a 
object has been to See Coen te account ts * the origin | frm they dealt with was equivocal, So the directors determined 
and development of the Great Northern Railway from | to replace him by two younger men whom they found in a more 
its inception to the year 1895, a period, roughly speaking, | ‘‘ up-to-date” school—the school of Brunel and Gooch—namely. 
of fifty years. In so doing, however, I have necessarily | Mr. Seymour Clarke, who was London traffic manager of the Great 
nai? a - A -} | Weste Patlwaw 4 Archi : wk an > 
had to give much information with regard to other rail- | Western Railway, and Mr. Archibald Sturrock, the same com 
; Sitesi cece Bah anid Siaatl .,,, | pany’s works manager at Swindon. Accordingiy, Mr. Clarke 
ways of Northern England and Scotland, and so I am became general manager of the Great Northern and Mr. Sturrock 
not afraid to claim that the book forms a fifty years’ | jocomotive superintendent in place of Mr. Bury resigned, 
record of the fortunes of all the great trunk systems! ious difficulties were encountered and overcome 
connecting London and the North—a record, hardly any | f 4 > 2 : : 
art of which has previously been yresented to the | #24 on August 8th the first train started from the 
ie hag Ra saat . i! | temporary London terminus at Maiden-lane, and reached 
public.” This passage very clearly defines the character | Tcicstenanie te: Seed atiie Melt tien 
of the book before us—an octavo volume of 429 pages. | at canta cee “an = that we can heartily recom- 
It is not at all easy xpress an opinion con- Crees Beye - ap tog 
weet 1 i i h = ; P ¢ ? : pe vith mend the book to those who take an interest in railway 
er o ¢ ok > F -er 2 * : 2S , x : y yf . 
pa re peed a Be ts Very few commas wi. | development. No more typical bit of railway history can 
which to compare it. We have, it is true, Roscoe's he found Shen thal af Geek Cheeed estas pe 
* . ° > é é ) ¢ 4 “} . 4 
** Account of the London and Birmingham Railway, | wislaatienie aint catastrophe dine senegal alike 
and Findlay’s, “The Working and Management of railwa, 7S has be n on rerienced by it. The pages of Mr 
an English’ Railway,” but they have, after all, little | “OVS 288 Deen ext Beef aeeo oe aaah 
, sé ih We. Codes tak, o “| Grinling’s volume are full of incident. It is possible that 
cone ay ] : = ing’s — We _ thie he is not always strictly acecurate—no historian ever is: 
- , ati at "“Pcar ~ . . 5 
a4 kK. bo sin, : Bate , There 4 Pr eg oS in the but he is never dull, and the excellent type and good paper 
aSt as standing aione. 1ere 18 ¢ ce “ . ° ; . 
Enelish lan s¢ a ai ae iMag pe Aan” a i provided by the publishers add to the value of this. 
inglish language at all events. aving g s far, : ad . . ayer 
} pour k. Wh 5 pe 3 | possibly the first of a series of railway histories, for the 
ae as ae ee ae at purpose it can serve * | benaration of which plenty of materials exist now. It 
What is its utility ? and we have no difficulty in saying : 
that this is limited by the same conditions as those which 


| would be too much to say that they will always be 
limit the value of all episodes in history. Modern life 


available. 

can be carried on very well without an intimate know- 

ledge of the reasons why St. Thomas 4 Beckett wore a All the World's Fighting Ships. Tlustrated. 
hair shirt, or of the precise cause of the death of Queen | London: Sampson Low, Marston, and Co. 1898. 
Anne. In the same way we cannot see that any oneis| net. 

much the better or the worse of reading about a wrangle | ALTHouGH there has been published at home and abroad 
between shareholders and Mr. Edmund Beckett Denison, | a large number of books dealing with the navies of the 
now Lord Grimthorpe, in which it goes without saying | world and giving full statistical details of individual 
young Denison won. The volume closely resembles in | vessels, no attempt previous to this novel volume of Mr. 
various respects the so-called history taught in schools | Jane’s had been made to collect into a convenient form 
to the last generation, in that it is a record of little | illustrations showing the general appearance of all the 
else than warfare. Indeed, the Great Northern line | fighting ships of the world at sea with sufficient clear- 
might have been termed the line militant. As we turn/| ness to lead to their identification at several miles 
over Mr. Grinling’s pages we learn that the directors of | distance. This is the fundamental object of this remark- 
the Great Northern Railway fully deserved to be classed | able volume. With this end in view, the pictures have, 
as verbs. 1t will be remembered that Mr. Mark Tapley | as the author states in the preface, been conceived with 
defined himself as a verb, because he ‘“ was always a_/| little attention to artistic effect. The object which has 
bein’, a doin’, or a sufferin’;” so it was with everyone | been aimed at is the accentuation of their distinguishing 
connected with the Great Northern Railway, and we can | characteristics, even at the price of disproportion in details. 
only regard it as a sort of special dispensation that the | A moment's consideration will show that on the whole, this 
company had at the head of affairs such masterful men | has been done wisely. It might, for example, be a matter 
as Edmund Denison, ‘“ Father” of the Great Northern | of considerable importance to a commander to distinguish 
tailway. His portrait, from a.picture by Pickersgill, | between two vessels, identical in general appearance, 


By F.T. Jane. 
10s. 6d. 


|forms the frontispiece, and introduces us to a very | but in reality different in either power or protection. We 


amiable yet firm individual, carefully attired in the body | may take as an instance the Majestic and the Renown; in 
coat of the period. There is nothing in this likeness | general appearance the two vessels are exceedingly alike, 
to give us a clue to the success of the man. If the | and one might easily be mistaken forthe other. But the 
reader will turn, however, to page 175, and see what! Majestic carries thicker armour on her citadel than the 
Mr. Denison really was according to a photograph, they | Renown, and would thus be proof against an enemy wko 
will understand what a terrible man he was_ to/ took her for the latter vessel and used shell of a certain 
fight. In a word, Denison was one of those who! class under that supposition. Better cases could probably 
make history. We have not the smallest intention | be found. Weselectthis one atrandom. Now the differ- 
of following our author through his book. To do that in a | ence between these two vessels, on which Mr. Jane has laid 
way justifiable to ourselves, our author, and our readers, | stress, is the absence from the Renown of a second fighting 
would require far more space than we can devote to the | topon the mainmast, while the Majestic carries two tops. 
consideration of any book. It will be more to the purpose | In some cases even less noticeable differences than this 
if we express our opinion as to the way in which the | have been noted and accentuated by subsidiary enlarged 
author has done a very large piece of work. sketches. The Edgar class may be taken as an example. 

Whether Mr. Grinling’s book is useful or not may be | The seven ships of this class can be distinguished from 
an open question. There is no room to doubt that it is | each other by the position of the waste steam pipes in 
very interesting and very amusing. Mr. Grinling’s | relation to the funnels and the disposition of certain cowls. 
father, Mr. William Grinling, was in the service of the com-| The value of the book, which would be considerable 
pany for forty years, and his son has had the assistance of | even if it began and ended with this one qualification of 
various other officials of the company holding important | identification of vessels, is further enhanced by the adop- 
posts; the result has been, of course, that our author | tion of a clever notation with regard both to guns and 
places before his readers not a dry history of events, but | armour. This, we are assured in the preface, has only 
something far more readable. He has done for the | been arrived at after much consultation with competent 
history of the Great Northern what Macaulay did for | authorities. It is, however, open to question if Mr. Jane 
English history. The pictures he places before us| has not classed the armour at slightly above its worth. 
possess a special charm for those who study mankind. We | However, the point is of secondary importance, the great 
learn, indeed, from it something of how the English nation | necessity being to compare the armour on different ships 
has been builtup. We have always been fighting. Literally | of war, as we suppose it may fairly be granted that a 
we have as a nation fought our way to the top, and it is | commander would use his most powerful shell against the 
not too much to say that the Great Northern has fought | strongest armour of his adversary without stopping to 
its way to the place it holds. All this is perhaps very | consider whether it was equivalent to 14in. or 17in. of iron. 
deplorable. It would seem at first sight that a great deal | Besides this numerical notation, a series of diagrammatic 
of money might have been saved if only the country | sketches is appended to the volume, which shows at a 
had been mapped out and each line had taken its own | glance the position of the armour and its resisting power 
district. We have only to read what Mr. Grinling has | on all the ships of the world under the former classification. 








to tell us to see how Utopian, how futile, such a position | There is, moreover, an index of names, but perhaps the 
really is. 
all has been urged, who shall presume to say that what , volume. 


Once more human nature interferes, and after | index of types is the cleverest thing attempted in tke 
All fighting ships are divided into ninety-nire 





types, with regard to their appearance only. Thus, the 
position and number of funnels, the rake of the masts, 
the height of freeboard, Xc., are all used as distinguishing 
marks. Into one page—the pages measure Thin. by 12in. 

-ninety-nine little silhouettes, remarkable for their clear- 
ness, have been grouped. It is easy to select any desired 
type at once, and referring to a key to find the pages on 
which the ships of that type are more fully described and 
illustrated. 

Regarded from a less utilitarian point of view, this list 
oratlas of fighting ships is of very considerable interest, 
as displaying the national characteristics of war vessels, 
and affording a ready means of comparing them. Thus, 
for example, the low freeboard of the older American 
vessels is readily contrasted with the towering sides of 
French battleships; or the similarity between the ships of 
Japan, of Italy, and of her Majesty’s Navy, is noted. If 
there is any point on which exception can be taken to 
Mr. Jane’s work it is that his sketches—in many cases 
artistic productions, in spite of his disclaimer—fail to show | 
the transverse contour of the hull, except where it is very 
marked. It is, however, probable that the shape of the | 
hull in comparison to the disposition of the various parts | 
of her superstructure aids but little in distinguishing a 
vessel. Mr. Jane is therefore to be complimented on the 
production of a unique and valuable volume, and his | 
publishers on the intelligent way in which they have | 
produced it. 

We ought perhaps to add that as the book is intended | 
to be useful to foreign nations as well as to England, the 
letterpress is printed in four columns in four languages, | 
English, French, German, and Italian. 


SHORT NOTICES. 

A ide-Mémoire de L’ Oficier de Marine de Edouard Durassi 
de Burean an Ministeve de la Marine, 
Ancien Officer de Marine, Che Minister 
Marine. lle. Année. 1898. Paris: Henri Charles Lavauzelle, 
Editeur Militaire, Boulevard Saint Germain, 118, Rue Danton, 10. 

This stout little volume holds in France much the same position | 
that Mr. Laird Clowe’s pocket-book holds in this country. At the 
ame time it contains rather more general information and several | 
useful nautical tables, and a very complete list of guns of all 
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nations. It gives, moreover, a series of lists for the principal | 
Powers, showing the names and position of the officers and staff, 
and the salaries paid to them, As this book is in its eleventh year | 
it is hardly necessary to say any more about it. 

Manual Hoepli: Dizionavio Teenico in quattro lingue. Vol 
Francese, Italiano, Tedesco, Inglese. Ing. E. Webber. Mil: 
Ulrico Hoepli.—This, the third volume of a series which will be | 
completed by the next volume, measures 6in. by din. by lin., so 
that it is a size convenient for the pocket. There are four columns 
in every opening ; the words in the first—in this case French—are 
arranged alphabetically, whilst the Italian, German, and English 
translations are placed so as to correspond, As far as we can see 
from a brief examination, the work has been thoroughly well done, 
and a very large range of technical subjects iscovered. One would 
need to be hypercritical to take exception to the quaint—not 
necessarily incorrect—English which appears here and there. As 
the price is only 4 lira per volume, it is perhaps the cheapest 
technical dictionary published. 

Kikanshiya —which in English means The Locomotive, By M. 
Crizuka, M.E, Z. P. Maruya and (o., Tokyo, Japan.—This is a 
compact and up-to-date treatise on the locomotive, by perhaps the 
most competent locomotive superintendent in Japan, and is a 
took which many of his less experienced will no doubt 
study to their own advantage. Mr. Crizuka, having been brought 
ip toa great extent in the United States, is a believer in things 
American as far as railways are concerned. He _ therefore 
idvocates the American type of locomotive for Japan, in spite of 
the disastrous results which have lately attended their use in his 

untry. We have only one fault to tind with his book, and that 
is that it is written in the Japanese language. The author 
acknowledges the collaboration of Professor West, of the Imperial 
University, and of certain Japanese colleagues. It is written in 


Japanese, 
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Transaction of the British Association of Waterirorks Engineers. 
Vol. ii, 1897. Edited by W. H. Brothers, secretary. London: 
Biggs and Co. 1898. 

The ‘* Newcastle Daily Chronicle” Edition of the British Almana 
und Year Book for 1898. Newcastle-on-Tyne: Office of the .Vew 
wstle Ch Price ls, 

The Ivish Grand Jury System: With 
Law System, 1898. By E. A. Hackett, 
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The Export Merchant Shippers’ Directory for 1898. Also a 
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Merchant Shippers’ Directory. Thirty-third year of publication. 
{ondon: Dean and Son, Limited. Price 17s. 6d. 

The Workmen’s Compensation Act, 1897 : With copious Notes, and 
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W. Addington Willis, LL.B. (Lond.). of the Inner Temple, Bar- 
rister-at-law. Third edition, with analysis of a proposed scheme 
to be certified under the Act, and form of application for a certifi- 
cate. London: Butterworth and Co, 1898. Price 2s, 6d. net. 


Lronicle, 
a Note oa the Irish Poor 
M.E., M.I.C.E. London: 








Royal INstitvTIon.—On Friday, the 11th inst., a lecture was 
delivered at the Royal Institution by Dr. J. H. Gladstone, on the 
‘* Metals used by the Great Nations of Antiquity,” in which he 
traced the growth of the metal-working arts from the earliest | 
periods of history. In connection with the occasion, a conversa- 
zione took place at the Royal Institution the same evening, which 
was well attended. At this a number of interesting samples of 
alloys and rare metals was on view, including aluminium from the 
British Aluminium Company, the well-known Atlas Anti-friction 
Metal, Delta Metal, and rare metals from the firm of Messrs. John- 
son, Matthey and Co., including a specimen of uranium valued at 
£7000. 

NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff engineers: Frederick 
W. Wells, to the Medusa; Arthur W. Turner, to the Argonaut; 
John P. J. Coolican, to the Thetis ; and Herbert E. Marsh, to the 
Sans Pareil. Chief engineers: George L. R. Perkins, to the Thetis; 
and Mark Blakeman, to the Apollo. Engineers: Charles T. D. 
Greetham, to the Doris; W. R. Lawton, to the Seahorse ; W. H. 
James, to the Halcyon; W. H. Crichton, to the Rodney; Alex. 
Baker, to the Ardent ; G. S. Holgate, to the Ramillies ; Frederick 
Pring, to the Research ; W. H. Pratt, to the Colossus ; Charles J. 
Huddy, to the Hannibal; Albert J. Grant, to the President, 
additional; John E. Mortimer, to the Victory; William G. 
Lawrence, to the Australia. Assistant Engineers: Alfred Saunders, 
to the Thetis; Herbert E. Rock, to the Pembroke, additional; 
Francis A. Chater, to the Jupiter; Edward V. Waud, to the 
Porpoise. Probationary Assistant Engineers: James A. Watts, | 
to the Thetis ; P, H, Maynell, to the Magnificent: 


| menting upon 
| evident that, in the words of Alfred, Lord Tennyson, * 
| one had blundered,” and that, too, very seriously. 
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RAILWAY ACCIDENT AT BARASSIE, N.B. 

IN our notes on “ Railway Matters,” on the 11th inst., we 
referred to the Barassie accident, and now have pleasure in re- 
producing two photographs from negatives by IL. Bara, of 
Ayr. From these avery graphic idea of the wreckage is 
obtained, and we can only marvel that the Icss of life was not 
greater than it actually was. Pending the report of the 
3oard of Trade inspector, we do not feel justified in com- 
the facts of the case; but it is perfectly 
some 





AMERICAN PIG IRON OUTPUT. 


THE British iron trade always awaits with much interest 
the returns of the American Iron and Steel Association, show- 
ing the make each year of pig iron in the United States. The 
returns for last year are just available, and there is a good 
deal about them that is instructive. It appears that the 
total make has been 9,652,680 tons, as against 8,623,127 tons 
the year before, 9,446,308 tons in 1895, and 6,657,388 tons in 
1894. Thus, on the preceding twelvemonth, there has been 
an increasing output of, roughly speaking, 1,030,000 tons, 
while compared with 1895 the increase is 206,300 tons. 
When we contrast last year’s make of the American blast 


furnaces with three years ago, the advance which has been | 
It is, indeed, as appears from our | 


established is enormous. 
figures, scarcely less than 3,000,000 tons; and on four years 
back the augmentation is well over 2,500,000 tons. From all 
this it is easy to see of what great possibilities United States 
practice is capable, and yet it must not be forgotten that 
if we go back to the prosperous years 1892 and 1890, we shall 
be arrested by returns very similar to those just presented, 
the production for 1892 standing at 9,157,000 tons, and for 
1890 at 9,202,700 tons. It is with the phenomenal make of 


last year, and which forms a record for the iron trade of the 
New World, that the transatlantic ironmasters have during 
the past twelvemonth been invading the Europeay markets, 
and supplying pig iron to even British ironfoundries and forges 
at prices which our own makers either would not or could not 
touch. As supporting the theory, hewever, that this business 
has been inaugurated because the American ironmasters could 
not find a market at home, the returns just published afford 
a significant insight. The stocks in American warrant yards 
at the end of 1897 were 275,800 tons, against only 200,700 tons 
at the same date in 1896, and the aggregate stock of unsold 
pig iron on the market was close upon 875,000 tons, contrasted 
with 847,700 tons at the end of 1896. How far these figures 
will be repeated this year it is at present much too early to 
pronounce. But there can be no question that production 1s 
still going on much ahead of consumption. To this circum- 
stance, indeed, is mainly due the disappointing condition as 
regards prices which has so far this year prevailed in the iron 
and steel markets across the Atlantic. It would be to British 
ironmasters’ advantage to see an improvement in American 
prices as tending to discourage British importations 0! 
American iron. It isa noteworthy circumstance that, mainly 
because of the cheapness of American ore, the cost of pro- 
ducing hematite iron to-day at Pittsburgh is estimated at 
only about 38s. 6d. per ton, as against 49s. 6d. in Cleveland, 
and even several shillings more in West Cumberland 








K1na’s COLLEGE ENGINEERING SocieTy.—At a general meeting 
held on Friday, February 11th, Mr. J. D. L, Bradwell read « 
paper on the ‘Manufacture of Incandescent Lamps. The 
author, commencing with an account of the parchmentising 
process of making filaments, went on to describe the different 
processes of mounting, and the uses of flashing ; he then cob- 
cluded with a short description of the method of making the 
bulbs and sealing in the filaments. The meeting then terminated 
with a hearty vote of thanks to Mr, Bradwell for his interesting 
paper; 
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AN AMERICAN STEAM ENGINE. 

; is heard from time to time in this country concern- 

1 States practice in the design and construction of 

ines, but less is actually known on the subject than 

desirable. 
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steam eng! 


ge think, We have long intended to place some 
’ 




















facts before our readers; an excellent opportunity for doing 
this is supplied by the advent of a type of engine which has 
attained an excellent position in the States. It is manufac- 
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tured by Messrs. Ball and Wood, whose works are at Elizabeth 
port, New Jersey. The engines of the firm are being intro 
duced into this country by Mr. I. Nell, of 97, Queen Victoria 





Fig. 3 


street. We canhot at this moment give external views of 
these engines, the photographs which we have received being 
unsuitable for reproduction, but it will answer every purpose 
for the time being to say that the engines made by the firm 





are vertical, horizontal, compound, or simple, to suit various 
tastes and various purposes. 

We have thought it best to ask Messrs. Ball and Wood to 
express their own views about these engines, which they have 
done as follows : : 

We are asked to write at length stating the advantages and 
claims of the Ball and Wood engines, having special reference 
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to our new type of vertical intermediate speed engines of 
larger size, a number of which have attracted attention in 
the station of the Edison Electric Illuminating Company, of 
Paterson, N.J., U.S.A. First, as to the raison d’étre of these 
engines. The demands of electric lighting and power service 
have been steadily pointing to the use of larger engine units, 
and to the concentration of power 
in small space. Again, engineers, 
prompted by keen competition 
among builders, have grown more 
exacting in their requirements as 
to economy and speed regulation ; 
and further, electricians have 
preferred a rotative speed greater 
than given by the various makes 
of what is known as the Corliss 
engine, in order to reduce their 
generator cost per given output. 
On making a survey of the field, 
we found no one engine meeting 
altogether these conditions—large 
units, small floor space, good. eco- 
nomy, close regulation, and inter- 
mediate speed. Some engines, to 
be sure, excelled in one of these 
respects, but were deficient in others, aud the task we set 
ourselves was to design and build an engine to meet them 
all, and it is on this ground that we claim a “right to be.” 
Already building our horizontal engines 16in. stroke, we 
commenced our new type 18in. stroke, advancing by Gin. to 
2tin. stroke, 30in. stroke, &c. We chose the vertical type. 
principally to economise floor space, but also because of 
reduced frictional losses and cylinder wear. We adopted 


the Corliss type of valve, placed in the cylinder heads to give 
small clearance, and because of its well proved economy. We 





resolved to dispense with the releasing gear because it limited | 


our speed, and determined to actuate these Corliss valves by 


wrist plates through excentrics, since by this arrangement 
we could attain the required speed conditions. Months of 
study and large expenditure of money developed the engine 
as it is shown in the accompanying illustrations, and the 
practical use of ten of them in one station for over two 
years has placed that station—Paterson—at the head of 
any in the country for its watt output per pound of coal, as 
shown below : 

Coming now to the details of this engine 

Bases.—The frames rest on a solid and substantial base, carry- 
ing the main pillow blocks, and are designed for carrying on 
either or both ends of the shaft generators or wheels for belt 
or rope driving as may be best suited to the requirements. 
Or, if desired, the generators or wheels can be placed between 
the frames, and power transferred from the centre instead of 
the ends of the shaft. 

i rames.—These are of the box pattern, planned to give 
greatest strength per square inch of cross section, They 
were designed so that one frame could be used for either a 
single cylinder or tandem compound engine. Two frames 
side by side would provide for a cross compound or double 
tandem, and three frames for a triple expansion, &c. 

Cylinders,—These are made of specially prepared hard iron 
They are steam jacketed, and while their weight is carried by 
the frame, it is also supported by removable steel columns, 
permitting easy access to the main shaft and bearings of the 
former without disturbing the engine as a whole. 

Valves.—Both the admission and exhaust valves are of the 
Corliss pattern. The former are provided with double ports, 
and are actuated from a wrist plate receiving its motion from 
the governor placed in the fly-wheel of the engine. This 
governor controls the valves of both the high and low-pres- 
sure cylinders, and possesses a range of cut-off from zero to 
about three-quarter stroke. The exhaust valves are driven 
from a wrist plate through an adjustable excentric, by which, 
if desired, any degree of compression can be obtained. All 
of the valves are located in the heads of the cylinders, thus 
reducing the lengths of the ports to the least possible dimen- 
sions, and giving an unusually small clearance. 

Governor.—The governor is of our latest design, in which 
the excentric is part of an inertia mass distributed in the 
wheel so as to be extremely sensitive to the slightest change 
of speed. This mass is pivoted on trunnions, which are 
carried in bearings on the shaft of the engine, with arrange- 
ments for taking up the wear. This construction dispenses 
entirely with all overhang, and the thrust of the valves is 
received between the two bearings. The centrifugal force for 
determining the speed of the engine is developed by a weight 
pivoted so as to be also acted upon strongly by its tangential 
inertia, and is therefore extremely sensitive to the slightest 
change of speed, and at the same time very stable in its 
action. The pivot of this centrifugal weight is provided 
with a graphite bushing, and is made very large in diameter, 
so that the wear will be inappreciable. The only other 
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joints in the the trunnions of the excentric, 
which are carried in adjustable boxes. This construction 
insures freedom frem lost motion and also from repair bills 
Pillow blocks.— The pillow blocks for carrying the shaft 
are carefully bored to insure perfect alignment, and are 
provided with removable liners made of Babbitt metal, which 
are interchangeable. The two centre pillow blocks are pro- 
vided with double adjustable wedges underneath for vertical 


governor are 
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adjustment to secure alignment at all time. At the outet 


end of each pillow block a special oil-catching ring is provided 
to prevent the oil from flcwing cut on the shaft and getting 
into the armatures or wheels, 














Crank shaft 3. 


the shafts, with heavy fillets. 
Crank pins. 


pressed into it—and are provided with automatic centrifuga 


viling devices, by which the oil from the pillow blocks is 
delivered to the surfaces of the crank pins by centrifugal 


force. 

Connecting -rods. — The connecting-rods are of 
with keys and bolts for adjustment. 

Crank pin boxres.—The crank pin boxes are of cast iro 
lined with Babbitt metal. 

Crosskead boxres-—The crosshead boxes are of the 
quality of phosphor bronze. 


Crossheads.—The crossheads are of cast iron faced with 





Babbitt metal on the wearing surfaces. The crosshead pins 
are pressed into the crossheads. 

Piston-rods.—-The piston-rods are of special hammered 
steel, threaded and screwed into the crossheads, and locked 
fast with special nut counterbored at the end to cover threads, 
finished and case-hardened. The other cuds of the rods are 
titted to the pistons with a thread and locked with a nut. 
The pistons are fitted with two rings. turned excentric and 
cut open at the thinnest part, the ends being halved so as to 
lap when in position. 

Re-heater.—The engine is provided with a re-heating 
receiver, connecting the high and low-pressure cylinders. It 
consists of a substantial casing, which encloses a series of 
pipes or a coil carrying the boiler pressure, and is at all times 
readily accessible. Each receiver is provided with a pop 
safety valve to limit the pressure. 

Lubrication.—Under our system the oil is fed from one 
central point on each engine to the wearing surfaces through 
oil pipes connecting with adjustable sight feeds. The excen- 
trics are lubricated with grease, and special cups are furnished, 
having a capacity for at least ten days’ run. All governor 
parts requiring lubrication are fitted with compression grease 
cups, and oil guards are so arranged that no oil can 
be thrown about the engine-room, nor over the dynamo or 
belts. i 

Speed.-—The use of Corliss valves arranged as described in 
the foregoing paragraph perinits an increased speed over the 
common type of Corliss engine with releasing gear, and, while 
yielding the same economy, dispenses with many working 


The crank shafts are of the best quality of 
steel, with heavy flange couplings made as integral parts of 


The crank pins are of ove piece with the 
shaft—the pins forming a part of the shaft, and not being 


forged 
machinery steel of low carbon, and fitted with heavy straps, 


best 
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The engravings which 
with a very few words of comment. 


the two faces being united by a “ telescope ”’ pipe, titted witl 
packing rings. 
1 valve, and thence through the ports to the cylinder. 
Fig. 2 shows the valve for the low-pressure cylinder, 
valve chest is cylindrical in shape and placed transversely t« 
the axis of the cylinder and directly underneath it, as show: 
in the illustration. 


moving parts show the direction of their motion. 


may be short and direct. 


with their faces by steam pressure. 


wide opening. 


sphere or condenser. The valve carries on its outer end a 
rock arm which receives the motion from a simple crank pin 
on the outside of the fly-wheel, thus dispensing with an 
excentric and having all the parts accessible. 
of this arrangement may be summarised as, first, a simple 
mechanism with two parts for transmitting the motion to the 
valve ; secondly, valves which give a very wide and rapid open- 
ing, and follow up their wear with steam pressure; thirdly, 
very short and direct ports, insuring small clearance, the 
smallest possible loss of pressure, and placed so as to drain 
the water so perfectly from the cylinder that an accident 
from this source is hardly possible. 

Fig. 7 shows the method of securing the fly-wheel on the 
shaft, and explains itself. Fig. 4 is the governor, which also 
explains itself. Instead of an excentric a crank is used, the 
weight of which is balanced by a counter-balance. The 


small hexagon nut next the centre of the wheel is the crank | 


pin driving the valves. Fig. 5 is a connecting-rod. 

Fig. 8 is a very simple and beautiful instrument t 
determine whether the engine is running at proper speed or 
not. It consists of a rod which is supported at one end and 
is kept continuously vibrating by means of an electro-magnet 
in a make-and-break circuit. Any required number of 
vibrations can be obtained by changing the location of a 
weight on the vibrating rod. Toward the free end of the 
rod is a narrow slit. Immediately in front of this rod is 
placed a screen having a narrow opening corresponding in 
size and shape with the opening in the rod. As the rod 
vibrates it brings the two openings together at regular 
intervals. When an engine is to bo tested the instrument 
is placed a few feet to one side and in such a position that 
an observer looking through the openings will see nothing 
but a spoke of the fly-wheel. The vibrator is then so 
adjusted as to give the proper number of vibrations corre- 
sponding with the speed at which the engine should run. 
This is the number of revolutions of the engine multiplied 
by the number of spokes in the fly-wheel. By starting the 
vibrator when the two slits and one spoke are in line any 
variation in engine speed can be made apparent by the 
departure of the spokes from the line of vision according to 
a well-known law. 

To make the method of operation more plain, suppose, for 
instance, an engine running at 300 revolutions per minute 
with a governor wheel in which there are six arms. The 
observer, standing at the side of the wheel and in front of the 
instrument, looks through the narrow slit—shown to the left 
under the drilled line 


they pass. 


the two openings together, he sees what appears to him to be | sponded to by Colonel H. C. 5. 


Now, if | 


1800 of these arms pass the opening every minute. 
the vibrating rod is adjusted so as to cover and uncover the 









































parts, and, what is more important, with the large and cum- 
bersome fly-wheel, which has so often proved a source of 
danger in slow-speed engines. 

Guarantees..-We guarantee that the engine shall regulate 
within 1 and 1} per cent. under changes of load within the 
range of the governor, and that no reduction of boiler pres- 
sure shall reduce the speed until the latest point of cut-off is | 
reached ; that the steam consumption, when the engine is 
developing its rated power at 1501b. assumed initial pressure 
and 26in. vacuum, shail not exceed 141b. to 15 1b. of dry 
steam per indicated horse-power per hour, depending on 
horse-power capacity, with a clearance of about 2 per cent. 

One of the first points that will be criticised in the preced- 
ing specification is the fly-wheel governor. So far, for electric 
light purposes, at all events, in this country it has given 
little satisfaction. Chronometers, it is well known, com- 
pensated for upper and lower temperatures, always lose at 
intermediate temperatures, and require what is known as | 
secondary compensation to get steady rates. In the same | 
way, the fly-wheel governor, right for full load and no load, 
may be and often is wrong for intermediate speeds. We have 
made careful inquiries, and Messrs. Ball and Wood tell us 
that the governor they use is not only the result of long and 
costly experiment, but that it is carefully calibrated for every 
engine by actual experiment before the engine leaves the 
ks, and that provided the governor is let alone, and left as 
regulated when sent out, they will guarantee its performance 
as stated above. 
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minute, it 


opening in the screen at 1800 equal intervals pci 
will appear to the observer that one arm remains stationary 
in front of the opening, but if there is the slightest difference 
between the arm intervals and the times of vibration, the 
arm will appear to move slowly across the opening in a direc- 


tion depending on which interval is the greater. By the use 
of this device can be detected the slightest variations in the 
speed of engines under all conditions of load. Optical 
demonstration is also afforded of the promptness with which | 
the engine meets the varving changes of load due to the 

action of the governor, and on the testing block no governor 

is considered satisfactory which exceeds 1 per cent. of varia- | 


| tion between no load and full load. 


Lastly, Fig. 6 is a section through the cylinders of a com- 
pound engineshowing thevalves and re-heater. The compound 
engines are made up to 750 indicated horse-power. 

We venture to think that many of our readers will find 
inuch that is very interesting in what we have thus placed before 
them. The more that can be seen of foreign practice the 
better, and English engineers will, we think, be the first to 
admit that excellence is not necessarily confined in the present 
day to this side of the Atlantic. 








THE NAVAL Wak GAME.—In reply to inquirfes we have to say 
that the Naval War Game is not yet published, but will appear in | 
the course of » few weeks. We have further to state that it will | 
comprise the board, pieces, rules, scales, and other necessary 
apparatus, 


we publish explain themselves, | 
Fig. 1 shows the slide | 
valve of the high-pressure cylinder, which is double-faced, 


Steam is admitted into the interior of this 


The 


Small arrows in the passages indicate | 
the direction in the flow of steam, and larger arrows in the 
The valve 
1 chest is made very large in diameter, so that the steam ports 
Two double-ported valves with arc- 
shaped faces fitting the bore of the valve chest are placed 
opposite each other, and mounted loosely on a central valve 
stem, which drives them and allows both to be held in contact 
Steam is admitted from 
the valve chest over the end on the edge of the valve and also 
through the port in the valve, thus giving a very rapid and | 
At the same time the exhaust from the other 
end of the cylinder has a very direct passage to the atmo- 


The advantages | 


and sees the arms of the wheel as | 
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DOCKYARD NOTEs, 








THe ‘war scare,’ whatever it may have done 
has made no visible effect upon Portsmouth Docky; 
Absolutely nothing seems to be doing. The yard is now Pi 
the full effects of the late strike; all the materia] that he’ 
been collected seems to have been used up, and contracinn 
for material is, of course, delayed. The Bellona, ena 
and Marathon, which are re-constructing and re-boilering’ 
show no outward signs of progress, and the same inay Jj ‘ 
of the new cruiser Gladiator. It is difficult to dic 
exactly how much real delay has been caused tg 
particular ship, but as this vessel has most of her guns o; 
board, and is yet devoid of masts or funnels, the assumption 
is that she has suffered considerably, since the Dindem. 
another new cruiser of earlier date, has had her masts aa 
funnels for a long time, and successfully been through 
steam trials, but the guns are only just now being placed, , 


1 B lsewhere, 


) 
1 
¢ 
ig, 
Said 
Over 
to any 


Tue only commissioned warship at present in the yard j 
the Australia, which is in dry dock preparatory to acting * 
} Queen’s escort next month. She is to be out of hand ach 
| next week, and will then proceed tosea for trials. As “(x ve 
| guardship ” at Cowes, the Australia has a more active com 
mission than the average port guardship, being sent aboy 
when anything is to be done. Few of those who knew the 
| ship several years since would recognise her easily now: her 
| funnels have been nearly trebled in height, and her appear 
} ance altogether altered in consequence. The war game wa, 
| played on board this ship on the 21st, and the results were jot 
| encouraging for engineers. The Resolution and Nile enga sed 
| the Lepanto and Carnot, and in each ship the engines suffered 
| the rival squadrons being reduced to impotence from tha 
/cause. When the game was first introduced guns were thy 
| principal target, but there is a growing tendency to seek to 

damage the engines, and then taking advantage of speed 
} to rain. 


THE MANCHESTER ASSOCIATION OF 
NEERS. 

PERHAPS never before has the annual gathering of the Man 
chester Association of Engineers—one of the most Important 
societies of its kind in the kingdom-—brought together so numerous 
and enthusiastic an assembly as that which was present at th: 
forty-second anniversary dinner on Saturday week. The larg 
| dining hall at the Grand Hotel was altogether inadejuate 1, 
accommodate the number of members and friends who had applied 
for tickets, and extra tables had to be laid ina ssparate room, Ny 
doubt the presence of Colonel Dyer, President of the Engineerin, 


ENGI. 


Trades Employers’ Federation, as one of the principal speaker 
proved a very strong attraction, whilst there were in addditio: 
other distinguished guests, including Lord Strathcona 1 Mouut 


Royal; the Lord Mayor of Manchester; Mr. S. BR. Vlatt, High 
Sherit? of Lancashire; Mr. James Kenyon, M.P.: Sir William HH. 
Bailey : Sir Bosdin Leech; Mr. J. 8. Raworth, President of the 
Northern Society of Electrical Engineers ; Mr. W. B. Worthington 
President of the Manchester Association of Civil Engincering 
Students: and Mr. Mark Robinson, the President of the Associa 
tion, Mr. Henry Webb occupied the chair, and the general 
arrangements were under the charge of the secretary. Mr. F, 
Hazelton. 
| ‘The after-dinner proceedings included the usual toast list, com 
| mencing with the ‘* Queen and Royal Family,” followed by “The 
| Houses of Parliament,” proposed by Mr. Joseph Nasmith, vice 
| president, and responded to by Lord Strathcona and Mr. James 
| Kenyon, M.P., the last-named gentleman somewhat unfortunately 
introducing rather an element of discord by entering into a high 
commendation of the Workmen’s Compensation Act. his remarks 
meeting with frequent interruption, and eliciting strong expres 
sions of dissent. It was. however, round the succeeding toast, the 
“Trade of the District.” proposed by Mr. S. R. Platt, and re 
Dyer, that the chief interest of 
the proceedings centred. In dealing with such a toast. the 
recent prolonged engineering dispute necessarily largely occupied 
attention. The employers in the engineering trade, remarked Mr, 
Platt. had had a very bitter and severe fight with their men, who, 
under ordinary circumstances, it would naturally have been ex- 
pected, would rally round them, and help them to maintain the 
trade of the district. They had always thought the men were part 
and parcel of themselves, but, unfortunately, the operatives had been 
led astray by sophistry, with the idea that somehow or other the unions 
could do better for them than the *‘ chaps” who paid them their 
wages ; this statement causing no small amount of amusement. and 
eliciting considerable applause. As one of those who supported the 
Federation in the recent struggle, he thought they were quite 
justified in resisting the stupid and ridiculous demands of « few men, 
who knew absolutely nothing of what they were talking about, men 
who were socialists from every point of view, and would, if they 
could, upset the whole status of the country. It must be thoroughly 
understood that the man who paid the wages must be master in 
his own shop. The battle was now over, but the Federation had 
nu intention of making any alteration in the position of their 
workmen, and that was one of the things he wished to go forth 
to the public. The employers, he added, respected their work 


In the case assumed, if the rod is at rest with | 


| men: they knew what the men did for them, and if the men had 


only the same respect for the masters as the latter had for them 
there would never be any difficulty between them, 

Colonel Dyer, who was introduced by the chairman as ‘‘ the best 
friend the working man ever had,” was, in rising to respond to the 
toast, received with a perfect ovation, everyone present in the 
crowded room rising, and cheer after cheer was given as an unmts 
takeable recognition on the part of the members and their friends 
of the great services the President of the Employers’ Federation 
had rendered to the engineering trades. Colonel Dyer, in his 


| speech, necessarily had to travel over a good deal of the ground 


already covered in the address he delivered a few days previously 
at the United Club, London, and of which a report has been 
published in THE ENGINEER, The introductory words of 
the President had, he said, appealed very strongly to his feelings, 
as there was nothing he felt so thoroughly proud of as the fact 
that in the near future the workmen would look upon himas their very 
best friend. The late dispute had heen fought out in a thoroughly 
English manner, There had been no hitting below the belt, and 
the combatants had learned to respect and admire one another. 
It was not a question of ‘defeat ” on the one side, and “ victory 

on the other ; these words should never be used. ‘The fact was 
that both sides had had enough of it, and they said to one another, 


| ** Let us now join hands, and see if we cannot beat the foreigners 


within our gates. Let us combine to resist them, so that they 


| shall not come and interfere with us in the fields of labour we 


have made our own.” After touching upon some of the principal 
issues involved in the recent struggle, Colonel Dyer, in conclusicn, 
expressed his conviction that, now the air had been cleared, the) 
would have an easy time, and the workmen would endeavour to 
join with the employers, so that by putting their shoulders to the 
wheel and giving a long shove, a strong shove, and a shove all 


| together, they would regain the supremacy which through the 


errors of the past they had unfortunately lost, this concluding 
sentiment of Colonel Dyer’s being received with loud and pro- 
longed cheering by the assembled company. 'The.chairman, 1 
responding to the toast of ‘‘ Prosperity to the Association,” prc 
posed by Mr. J. 8. Raworth, referred to the necessity of some 
permanent home being provided for the various engineering 
societies of the district. The absence of some such centre was, he 
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1, frequently felt when travellers from abroad who were 
eu, - 


obser 1 in the engineering industries visited Manchester, and he 


inter suggestion he had thrown out might be taken up. He 
hoped ae that if they had such a centre as he proposed it would 


was cer’ t great benefit, not only to their respective societies, but 
be found . reeriDg industries of the district. 
the co aa H. Bailey proposed the toast of ** Our Guests,” and 
sir, Wi wneidentally referred to the recent dispute. The trade 
in doing © his country had, he remarked, always been fighting 
unions ©” Years and years ago the old guilds paralysed the 
organisation: the country by interference similar to that against 
industries © gineering employers had recently been fighting. A 
which the ¢ tate doings was to be found in the tyranny they 
am 1 towards James Watt. The Guild of Hammermen of 
oxorclee” said in effect. to James Watt, “ You shall not earn 
Lae d in Glasgow because you are none of us,” and but for 
your bs intervention of that great man, Adam Smith, who got 
the kindy work to do in the polishing of models at the University, 
Watt eee of the steam engine might never have been written. 
the ao hel s of Glasgow at that period became the success of 
- aod, who received with open arms the man who had been 
by his fellow-countrymen from the ancient city of 
The toust was responded to by the Lord Mayor of Man- 
Alderman Gibson--and Messrs, W. B. Worthington and 
and with the toast of the chairman the proceedings 


to 
ti 


ns. 





England, 
Inven out 
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Glasgow 
chester — *" 
Yark Robinson, 
josed. 
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THE IN STITUTION OF ENGINEERS. 
SECURITY OF SOME LOCOMOTIVE FIRE-BOXES, 

\r the ordinary meeting on Tuesday, February 8th, Sir Douglas 

in the chair, two dealing with in- 





fox, Vice-president, In : papers é 1 
estigations of important questions occurring in locomotive 
practice, were read, : " . ” ” 
{ paper on The Security of Some Locomotive Fire-boxes, 
worded the results of experiments undertaken hy Mr. W. Thow, 
\l, Inst. C.E.. to investigate the cause of the failure of a copper | 
jire-box in a locomotive boiler which had heen six years at work, | 


nd which had executed 210,800 engine miles. The 
vas of ordinary design and modern dimensions, and belonged 
,, one of a set of ten engines constructed in the end of 1889. 
\ine roof stay bars were employed to support the roof plate, and 
thoy were tied in twelve places, by links and pins in the usual 
vy. to angle Lars riveted to the semicircular iron crown plate. 
The copper plates in the roof, back, and sides were Sin, thick, and 
staved in the usual manner, the former to the roof bars by 
\ ind the back and side plates to the outer shell by 
opper stays placed at the ordinary pitch of din, centres, The 
king pressure in the boiler was 150 Ib. per square 
nd the safety valves were found, after the collapse, to be 

mod working order for that pressure. The two lead plugs 
vere found intact, and the plates had not been overheated, nor 
vere there signs of shortness of water. The nature of 
fractures in the copper plates distinctly showed the material to 
have been of good quality. ‘The details, including the foundation 
ring and the fire hole, were of ordinary types, the sides and roof 
sere in one plate, and copper rivets were used in the joints of the 
tube and back plates with the usual lap and pitch ; there was, 
1 short. ial feature in its construction or proportions 

deprive the fire-box of a character thoroughly representative 
locomotive fire-boxes now built or in service. 
some modern engines, working at considerably higher 
essures, Were larger, and were not better, if indeed so well, 
.d to sustain greater loads than this box had to carry. The 
nediate defect which permitted the failure was the fracture 
of the copper stays of the two top rows through the 
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«et screws, 





ne speci 


f many 
those of 








f sever 
fire hole plates. The back copper plate, when unsupported by 
efficient copper stays, folded into corrugations, under the load | 


which the ends of the nine roof stays transferred to it, and which 
vertical links and pins between them and the crown plate 
bars were not strong enough to restrain. The links and 
pins were torn apart and sheared in two, some of them at the time 
f collapse and some previously, The resistance of the copper 
tube and back plates, in their capacity of columns or beams, was 
the main clement in the effective strength of a fire-box, but they 
vere supposed to be aided in that resistance by the tensional and 








shearing strengths of the connections between the roof stay bars | 
| stone, Professor G. C. Foster, 


ind the semicircular crown plate, when such connections were 
brought into use. The results of the author’s experiments upon 
test pieces of the shape to test the several strains in qnestion 
showed that even when the links, pins, and angle bar connections 


between roof stays and crown plate were numerous, as in the case | 
of the fire-box which failed, little reliance could be placed on their | 
strengths should sufficient movement in the copper plates place a | 


adon them, The main reliance had to rest on the resistance 


of the copper back and tube plates themselves in most of the | 


cases where roof stays were used in the longitudinal direction. 
Indeed, the roof bar sling stays were sometimes so loosely and 
ineffectually applied as to justify the conclusion that they were 
not considered by their designers as essential to the safety of 
the structure, but merely as details which it was well to provide 
to meet contingencies. They could not come into play until 
considerable change of form in the copper plates had taken 
place: and, in assessing the aid to be expected from even the 
most efficient sling stays, the effect of the difference of expansion 
due to the temperature of the copper and iron or steel plates 
must not be overlooked. 
sling stays were often not loaded at all. 
when raising steam or when the circulation of the water was 
sluggish. Indeed, this was recognised and purposely provided 
for by the general adoption of oblong holes in roof bar sling 


links, by loose stirrups, or other similar means, designed to 


permit the free upward expansion of the copper box, indepen- | 


dently of movement in the outer shell, The copper plates 
must alone sustain the whole of the load from the fire-box roof, 


and the factor of safety must indeed for some fire-boxes be | A 
| but slightly more complicated than the well-known trails of 


| images 


very low, 
FRICTION OF LOCOMOTIVE SLIDE VALVES, 

(he paper on ‘The Friction of Locomotive Slide Valves,” by 
Mr, John A, F. Aspinall, M. Inst., C.E., embodied the results of 
experiments by the author upon the friction of slide valves resting 
upon a horizontal face, in a Lancashire and Yorkshire Railway 
Company's engine, fitted with Joy valve gear, in continuation of 
experiments which he had described before the Institution in 1889 
upon slide valves with a vertical face. The recording apparatus, 
Which was similar to that used by the author in his previous 
experiments, consisted of a hydraulic piston and cylinder filled 
With oil, and interposed in the link actuating the valve under test, 
the pressure of the oil being recorded by a steam engine indicator. 
Simultaneous records were taken of the friction diagram, the steam 
chest diagram, and the steam cylinder diagram, 

I'wo kinds of valves were experimented with ; one, an ordinary 
D valve made of phosphor bronze ; and the other of the Richard- 
son type, with an open back, made of cast iron, the strips and the 
fixed plate, against which the valve slides, being also of cast iron. 
A tabular statement gave the leading particulars with regard to 
steam pressures and other points of importance, the coefficient of 
friction found in each case being given. ‘Thirty-one sets of 
diagrams were taken with the 
average coefficient of friction being 0°0878, and six diagrams were 
taken with the’cast iron Richardson valve, the average coefficient 
of friction being 0°0919, 

lhe experiments showed that the friction of slide valves was 
somewhat greater against a horizontal than against a vertical 
face: the coefficient of friction found in the 1889 experiments 


for valves on a vertical face was 0°068 ; while in the experiments 


dealt with in the present paper the average coefficient was | 








| into two classes : 


tire-box | 


inch, | 
the | 


| Shelford Bidwell. president. in the chair. 


Indeed, | without drawing upon the reserve fund. 
| objected to the increase of subscription. 
| appreciation of the abstracts, now presented to all fellows, many 


| W. E. Ayrton, Professor G. F, Fitzgerald. Professor A. W. Riicker, 


In consequence of this difference the | 
Such might be the case | 
| address of Mr. Shelford Bidwell. A paper by Mr. G. H. Bryan on 


phosphor-bronze valve, the | 














found to be, for the unbalanced valve 0°878, and for the 
partially - balanced valve 0°0919. There was considerable | 
advantage in having to overcome a force of only 854°3 Ib, for | 
the balanced, as against a force of 1946°181b. for the un- 
balanced valves, | 
| 
PROTECTION OF ELECTRIC POWER TRANSMISSION, | 
At a meeting of students on Friday, February 11th, Mr. | 
John T. Morris, Stud. Inst. C.E., read a paper on “‘ The Protection | 
of Electric Power Transmissions from Lightning.” The importance | 
of efficiently protecting electric power transmission curcuits from | 
lightning is show by the fact that in some of the earlier installa- 
tions it was found more economical to shut down the generating 
plant than to run the risk of an armature being burnt out, or other 
similar mishap, during a severe thunderstorm. The danger lies 
not so much in the conduction of the discharge to earth as in the 
arc, started by the lightning. being maintained by the current. 
After demonstrating in a curve the relation between the sparking 
distance and voltage, the author shows that the discharges from 
which the line must be protected are of three kinds:—(1) Those 
due to lightning actually striking the line ; (2) the rush and surg- 
ings of electricity induced in the line ; and (3) those due to slow 
accumulation of the charge. Discharges of the first kind are 
extremely rare, those of the third are occasional, wh'le those of 
the second are the most frequent. The methods of preventing 
discharges from entering the circuit are discribed. At Niagaraand 
Griinberg an earthed wire is stretched along the circuit a short 
distance above the conductors ; and the means of providing oppor- 
tunities for the discharge, after having entered the circuit, from 
passing to earth, are detailed. Lightning arresters may be divided 
those in which the line is permanently connected | 
to earth through a high resistance, and those consisting of a short 
spark gap, one terminal being connected to earth and the other to 
the line. Exarples of both types are explained, and the various 








| methods of extinguishing the arc are dealt with, typical instances 
| of each being described. 


After dealing with the non-arcing pro- 
perties of some metals, such as zinc, cadmium, antimony, bismuth, 
&c.. the author proceeds to detail arrangements for good earths, 
and the methods, such as by choking-coils, of preventing discharges 
passing along the line to the power house: the best positions | 
of arresters in power transmission and tramway work are shown, 
and a description is given of a 15,000-volt 3-phase arrester and 
choking-coil rack, The author concludes by considering the 
number of arresters required upon a circuit ; recent experience has 
shown that one per mile in sheltered places and as many as twelve 
in exposed positions are necessary to ensure a reasonable degree 
of safety. The principles employed in some arresters will be 
illustrated by experiments. Numerous specimens of different 
arresters used in power transmission work were exhibited, 


PHYSICAL SOCIETY. 

THE annual gencral meeting was held on February 11th, Mr 
The report of the 
Council was read by Mr. Elder. Dr, Atkinson then presented the 
treasurer's report, and informed the Society of the improved con- 
dition of its finances. The difficulties of the previous year had 
arisen from the expenses incurred by the publication of abstracts of 


| current scientific literature ; those difficulties had been surmounted 


Very few fellows had 
In acknowledgment and 


of the original life members had lately made additional voluntary 
donations to the funds of the Society, thus sharing with new 
fellows the extra outlay involved by the abstracts. It was to be 
hoped that all life members would adopt this course, more 
especially as the scope of scientific literature covered by the 
abstracts was now being extended to British as well as to foreign 
Votes of thanks were passed to the Council, the officers, | 


sources, 


| and to the Council of the Chemical Society for the use of their 


rooms at Burlington House. Two honorary fellows were unani- | 
mously elected by ballot, ticcardo Felici, Professor in the 
University of Pisa; and Emilio Villari, Professor in the University | 
of Naples. Council and officers for the forthcoming year were 
elected as follows :-- President : Mr. Shelford Bidwell. Vice-presi- | 
dents, who have tilled the office of President: Dr. J. H. Glad- | 


Professor W, G. Adams, The Lord | 


teles 





Kelvin, Professor R. B. Clifton, Professor A. W. Reinold, Professor 


Captain W. de W. Abney. Vice-presidents : Professor (. Vernon 
Boys, Major-General E. R. Festing. Mr. G. Griffith, Professor J. 
Perry. Secretary: Mr. H. M. Elder, 50, City-road, E.C, Foreign 
Secretary: Professor 8, P. Thompson. Treasurer: Dr. E, Atkin- 
son, Librarian: Mr. W. Watson. Other members of Council : 
Professor H, E. Armstrong, Mr. Walter Baily, Mr. L. Clark, Dr. 
A. H. Tison, Mr. R. 'T, Glazebrook, Professor A, Gray, Professor 
J. Viriamu Jones, Mr. 8S. Lupton, Professor G, M. Minchin, and 
Mr. J. Walker. 

The President then read an address. in which the aims and his- 
tory of the Physical Society were outlined. This address will be 
published in full in due course. Prof. Riicker said that among the 


| new and useful departures lately made by the Physical Society 


the institution of a presidential address was particularly worthy of 
notice ; it was very desirable from time to time to hear a summary 
of what had been achieved during the year, it was also desirable 
that the objects of the Society should be from time to time 
definitely stated; this departure had been fully justified by the 


‘* Electro-magnetic Induction in Plane, Cylindrical, and Spherical 
Current Sheets, and its Representation by Moving Trails of 
Images.” was read by Mr. Elder. The phenomena of induction 
in a cylindrical conducting sheet in a two-dimensional field, and 
of induction in a spherical sheet in any field due to the generation 
or motion of poles, magnets, or currents, in the presence of the 
sheet, can be represented by moving trails of images which are 


in a plane sheet. The images representing the 

potentials of the induced currents on the two sides, start from the 

source of disturbance and its inverse point, and move normally away 

from the surface of the sphere and cylinder with velocity varying 

directly as the disturbance. At the surface of the sheet this 

velocity becomes equal to the corresponding velocity for a plane 

sheet. The images are in most cases similar in nature to the in- | 
ducing source of disturbance, and their intensities are found in 
every case to vary as a power of the distance from the centre. 
The images due to the sudden generation of a magnetic pole in the 
presence of a spherical sheet are, however, analogous to the hydro- 
dynamical image of a source in a sphere. Dr, 8, P. Thompson 
said the method and the results obtained would find useful applica- 
tion in the solution of many allied problems. The President pro- 
posed a vote of thanks to the author. The meeting was then | 
adjourned until Saturday, 26th February, on which occasion the 
Physical Society will visit Eton College. Fellows are infcrmed 
that a train leaves Paddington for Windsor at 2.25 p.m.; this 
arrives in time for the meeting, which is at 4 p.m. 


LAUNCHES AND TRIAL TRIPS. 


€N the 10th inst. H.M.S. Bullfinch, 30-knot torpedo boat 
destroyer, was launched at Hull from the yard of Earle’s Ship- 
building and Engineering Company, Limited, and may shortly be 
expected to be ready for her official trials, as her machinery is 
nearing completion and her boilers were on board at the time of 
launching. The naming ceremony was undertaken by Mrs, Seaton, 
wife of the managing director of Earle’s. 





| Messrs 


| windlass, &ec. 
| head, and forming an awning for the protection of the crew in 


| on the blocks which the Edenhall has just vacated. 


| of the pure oil gas. 





On Wednesday week Messrs, Wm, Doxford and Sons, Limited, 
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Sunderland, launched from their yard the turret-deck steamer 
Meridian, which vessel has been built to the order of Messrs. 
George Horsley and Son, Hartlepool. This is the fourth steamer 
of this type which Messrs. Doxford have built for the same owners ; 
her dimensions being 340ft. by 4545ft. by 27}ft., and the dead- 
weight capacity 3600 tons. The machinery consists of triple- 
expansion engines, having cylinders 24in., 39in., and 66in., with 


| 45in, stroke ; and two boilers, 15ft. 9in. diameter by 10ft. long. 


The vessel was named by Mrs. Horsley, of Hartlepool. 

Messrs, Joseph L. Thompson and Sons, Limited, of the North 
Sands Shipbuilding Yard, Sunderland, launched the s.s. Bodlewel! 
on the 18th inst. She has been built to the order of Messrs, The 


| Tyzack and Branfoot Steam Shipbuilding Company, Limited, of 


Sunderland. The vessel is built on the three-deck rules ; her prin- 
cipal dimensions are:—Length between perpendiculars, 350ft. ; 
breadth, extreme, 47ft.; depth moulded, 26ft. 8in. She has been 
specially constructed for the Atlantic trade, and has every facility 
for the rapid handling of the cargoes. The engines are constructed 
by Messrs. The North-Eastern Marine Engineering Company, 
Limited. of Sunderland. The vessel, which is the ninth built by 
Messrs, Thompson for these owners, was named by Mrs. Neilson. 
of Boldon. 

On Thursday, the 10th inst., the steel screw steamer Dunrobin, 
which has been built by Messrs. Craig, Taylor, and Co., Thornaby- 
on-Tees, to the order of Messrs, Macbeth and Gray. Glasgow, was 
taken to sea for her trial trip, which proved very satisfactory. 
The dimensions of the steamer are 332ft. by 46ft. by 23ft. 9in., 
and she is of the single-deck type. The engines, which have been 
fitted by Messrs. Robert Stephenson and Co., Limited, Newcastle, 
are 22in., 36in., 60in., by 42in. stroke, with two large boilers 
60 lb. pressure, and during the whole of the trial they worked 
without the slightest hitch, Mr. Gray, of the firm of Messrs. 
Macbeth and Gray, expressing himself very highly pleased with 
both the ship and engines, After adjusting the compasses the 
vessel proceeded to Cardiff, under the command of Captain C, M. 
MacKenzie. 

On Thursday, 17th February, the large cattle and cargu 
steamer Sallust, which has been built by Messrs. Sir Raylton, Dixon. 
and (Co., Ltd., Cleveland Dockyards, Middlesbrough, for Messrs. 
Lamport and Holt, of Liverpool, proceeded out to sea for her 
official! trials under the command of Captain Hening. The vessel 
has been specially constructed to meet the requirements of the ° 
owners’ trade to Brazil and River Plate, her principal dimensions 
being :—-Length, 367ft.; beam, 47ft.: depth moulded, 27ft. 9in.. 
with a deadweight carrying capacity of about 5600 tons. She is 
built to Lloyd’s highest class, spar-deck rule, with poop, bridge, 
and forecastle. The vessel is fitted with all the latest appliances 
for filling and discharging the tanks, and has a complete installa 
tion of electric lighting throughout. Handsome accommodation is 
provided for passengers and oificers in houses on bridge, and for 
cattlemen under the bridge. Her machinery, which has been con- 
structed by the North-Eastern Marine Engineering Co., Ltd., 
Wallsend-on-Tyne. consists of a set of triple-expansion enginex 
with cylinders 2in., 43in., and 7lin. by 4$in. stroke, having two 
boilers, 16ft. by 12ft. 6in., working at 180]b. pressure. The hull 
and machinery have been built under the supervision of Mr. Russell 
naval architect to the owners, and Mr. Morrin, their superintendent 
engineer, respectively. Mr. Heywood Mellay, Mr. Sydney Jones. 
and Captain Bird, representing the owners, Mr. Boolds. Mr. Russell, 
Mr. Morrin, &c., were on board during the trials, which passed off 
most successfully. 

On Tuesday, February Sth, Messrs. Irvine’s Shipbuilding and 
Dry Docks Company, Limited, launched a handsomely-modelled 
steel screw steamer of 4250 tons deadweight carrying capacity on 
Lloyd’s summer freeboard. This vessel is built to the order of 
E. Guthe and Co., of West Hartlepool. and is classed 
to Lloyd’s highest class, built under special survey, and is of the 
following dimensions :—313ft. by 44ft. by 23ft. Sin., having poop, 
bridge, and topgallant forecastle, cellular double bottom for water 
ballast, all fore and aft and in the after peak. Special regard has 
been paid to dealing with rapid loading and discharging of cargoes, 
for which extra large hatchways have been fitted, with powerful 
winches of the company’s own make and double derricks to each 
hatch, together with all the latest improvements in the entire 
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| outfit of the vessel, including steam steering gear, improved steam 


The boats will be placed on a platform deck over- 


tropical climates. The engines are of the triple-expansion type, 
and will be supplied by Messrs. William Allan and Co., Limited, 
Sunderland. As the vessel left the ways she was named Edenhall. 
by Miss Annie Guthe, daughter of the owner. The hull and 


| machinery have been built under the personal supervision of Mr. 


Robert Craig, the owner's superintendent. We may say that this 
is the first vessel launched by Irvine’s Shipbuilding and Dry Docks 
Company, Limited, since the extensive improvements to their 
premises, the yard having been considerably extended and is now 
capable of producing vessels up to 10,000 tons. The tirm have two 
other vessels on the stocks, one ready for launching and the other 
under construction, and the keel of a fourth ready to be placed 
Amongst the 
various alterations and improvements made in the yard, we notice 
that electricity has been introduced largely for power and lighting 
purposes, also a complete new plant for frame turners in a large 
building constructed on iron girders, a portion of the upper part 
forming a spacious moulding loft for the laying-off of new vessels 
at the north end of the yard, with scrieve boards immediate]: 
below, has been added. In addition to the extension of the yard 
for new vessels, the graving dock has undergone extensive alter: 
tions and enlargements, and is now capable of taking large vessels 
Special powerful pumps supplied by Messrs. Drysdale, which wi!l 
pump the dock dry within two hours from the time « vessel enters, 
have been fitted. 








SPANNERS AND PLrERS.—Mr. T. R. Ellin, Footprint Works, 
Shettield, has sent us a specimen pliers and a specimen spanner, 
specially designed for the use of cyclists. Both are excellent. The 
pliers combine several tools, such as a tire lifter, and a spoke 
tightener with a cutting pliers; and in the construction of the 
spanner aluminium has been utilised to secure lightness, 

ACETYLENE AND OIL Gas FOR LIGHTING RaILWay TRAINS. 
The Prussian railway department has finally decided to introduce 
a mixture of acetylene and oil gas as car lighting material on the 
Prussian State railways. This mixture consists of three parts of 
oil gas and one part of acetylene. Thorough tests made with the 
mixture proved satisfactory in every respect, it being shown that 
its manufacture and use did not offer any more danger than that 
By the admixture of one part of acetylene to 
three parts of oi! gas the illuminating power of the latter is in- 
creased 300 per cent. A flame consuming 27 litres of the mixture 
per hour produces 16-candle power. With a larger admixture of 
acetylene the illuminating power increases in smaller proportion, 
but the Minister of Public Works has nevertheless reserved to 
himself a change of the proportion of mixture for the future, in 
case the price of calcium carbide should be materially lower than 
at the present time. The use of the acetylene oil gas mixture 
offers the great advantage that neither in manufacturing methods 
nor in the present oil gas appliances in the cars is any change 
necessary. The new lighting material can therefore be introduced 
generally as soon as the gas plants are put in operation. As a 
pattern for the installation of the other gas plants to be erected 
along all the railway lines of the kingdom of Prussia, the Minister 
recommends the acetylene gas plant at the Grunewald Station, 
near Berlin, which is fitted up for a minimum annual production, 
at ten hours per day, of 21,800,000 cubic feet of gas... The present 
annual consumption of Pintsch ‘oil gas on the Prussian. railways, 








says the Journal fuer Gasbeleuchtung, is ‘127,000,000 cubie feet, 
hence the future requirements of acetylene gas will amount to 
31,800,000 cubic feet, for the production of which 3000 tons of 
calcium carbide will be required, 
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AMERICAN LOCOMOTIVES WITH DOUBLE 
SMOKESTACKS., 


THE double smokestack or double funnel on Mr. Webb’s | 


new four-cylinder compound locomotive on the London and 
North-Western Railway is very generally considered to 
be an entirely new 
idea, and it will there- —— 
fore be a surprise to 1 
many to know that the 
Toledo, Peoria, and 
Western Railroad, 
U.S.A., has for two or 
three vears past had 
some of its engines 
equipped with the 
Warren double - blast 
nozzle and double smoke- 
stack, as shown on the 
accompanying section. 
The engines include 
heavy freight or goods 
engines of the Consolida- 
tion type—eight coupled 
driving wheels and a 
two-wheeled truck or 
bogie—and _ passenger 
engines of the eight- 
wheel type four- 
coupled driving wheels 
and a four - wheeled 
leading bogie truck; 
the latter have cylinders 
I6in. by Q24in. The 
funnels are not arranged 
as on Mr. Webb’s engine, 
but are side by side, 
with a blast nozzle 
directly under each. 
The steam from each 
exhaust passes out 
through both smoke- 
stacks, and it is claimed that this produces a more uniformly 
distributed draught, while with the ordinary arrangement the 
draught is sharper through the tubes at the middle than those 
at the sides of the boiler. In competitive trips aggregat- 
ing 400 miles between passenger engines with single and 
double smokestacks, the latter showed an economy in fuel 
consumption ard a better water evaporation. The trips were 
made in regular service, with four or five stops in each 
hundred miles, the speed between stations being thirty-three 
to forty miles per hour. The results may be tabulated as 
follows : 
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THE THEORY AND PRACTICE OF 
REFRIGERATION, 
Mr. T. R. Murray, Wh. Sc., 
(Continued From page 170) 


MECHANICAL 


By Member. 

We now come to Class 2, where the action depends on the alter- 
nate liquefaction and vaporisation or a volatile liquid. We all 
know that no matter can change from a solid toa liquid form, or 
from a liquid to a gaseous form, without absorbing a definite 
quantity of latent heat, and in the reversal of this process the 
same amount of latent heat must be given up. This latent heat 
varies in amount for different bodies, but given a suitable liquid, 
ind a means of causing it to vaporise in such a situation that it 
van only draw the latent heat to enable it to do so from the mate- 
rial that it is desired to refrigerate, and given some process whereby 
this heat can be removed from the gas, and the gas again liquetied. 
it continuous refrigerating cycle is the result. 

The compression refrigerating machine, which is by far the most 
important and the most commonly used type now-a-days, is the 
favourite method of carrying this cycle into practice. The diagram 
Fig. 4 shows the elements of such a machine. The compressor 
lischarges the gas into a condenser, where a water circulation 
carries off the heat of compression and of liquefaction. The pres- 
sire and the cooling action of this water together cause the gas to 
liquefy and collect at the bottom of the condenser. 

This liquid then passes through a small orifice, or expansivn-valve 
+ it is termed, which can be regulated to a nicety, into the 
refrigerating coils, where the suction of the compressor keeps the 
pressure much lower than on the condenser side. This pressure 
must be sufficiently low to cause the liquid to vaporise, and in 
doing so it of necessity absorbs the requisite amount of latent 
heat. This heat is taken primarily from the medium itself, which 
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is going on right through the coils back to the compressor, Here 
the gas is further heated up by compression to a point at which it 
can discharge its heat to the cooling water, and so the cycle goes 
on, The expansion valve must be so regulated, that no more 
liquid can pass than the amount requisite to keep up the same | 
supply of vapour in a given time that the compressor removes, at 
a pressure corresponding to the temperature desired in the coils. 


| tion of diagram, Fig. 6, will show at a glance 
| pressures that have to be dealt with in the case of ‘¢ 
| Thus, at 86 deg. Fah., 


| Fig. 5 


| causes a chemical change in the gas, producing 
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You will note that here the expansion valve takes the place of the 
expansion cylinder in the cold air cycle. 

We will now consider which liquid is the best and most economi- 
cal to use in such a machine as above described. Theoretically 
this is a matter of indifference, but practically we are limited by 
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certain physical considerations. and the choice of the best medium 
becomes a matter of great importance. The points chiefly to be 
considered in determining the liquid to be used are as follows: 
It must have a large capacity for heat, 7.¢., its bulk must be small 
for the work it has to do, and its latent heat of vaporisation must 
be as great as possible ; it must be able to stand the temperatures 
and the pressures to which it will be subjected without 
deterioration ; it must work within practical and suitable 
pressure limits ; it must be cheap and readily obtained ; it | 
should be of such a nature that leakage is readily detected ; 
it should, in the cycle of operations, approach as nearly as 
possible to the theoretically perfect standard, and it should 
be practically safe in working, or even in the case of mode- 
rate leakage. 

Various liquids have been tried, but the only ones that 
have come int» commercial use to any extent are sulphuric 
ether, sulphur dioxide, carbonic acid, and anhydrous am- | 
monia, 

The ether machine was the first compression ma- 
chine to come into use, but the advance of scientific and 
engineering knowledge has replaced it with the others as 
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being more efficient, and it is now practically obsolete. This 
is owing to the fact that the compressor requires to be about 
seventeen times larger than for ammonia; the pressure 
during expansion also falls considerably below that of the 
atmosphere, which is objectionable as tending to draw air 
into the system, and finally, the vapour is so inflammable 
as to constitute a grave source of danger. 

This leaves the other three liquids to consider, and I 
have made out diagrams—Figs. 5 and 6— showing the latent 
heat of vaporisation and the vapour pressures in each case, 
between the limits of — 40 deg. Fah. and + 100 deg. Fah. 

The particulars for these were taken from the tables of | 
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hecomes intensely cold, the actual temperature depending on the 
pressure under which it is vaporised ; and this cold vapour circula- 
ting through the refrigerating coils on its way back to the com- 
pressor collects heat from its surroundings. This heat enables a 
little more of the liquid to vaporise, and thus the expansion process 








* Read 2lst December, 1897, before the Institution of Engineers and 
Shipbuilccrs in Scotland. 


Ledoux for ammonia, Zeuner for sulphur di-oxide, and 
Professor Schriter for carbonic acid, From these we find 
that, at — 22 deg. Fah., 
Sulphur di-oxide has a latent heat of vaporisation of 
Commence OR kos te te ee ce 
Anhydrous ammonia 
Again, 86 deg. Fah., 
Sulphur di-oxide 
Carbonic acid 19° 
pT ae en ee Terre rs no 
(1 Ib. of saturated vapour being considered in ¢ach case.) 


"36 


“9 
4t 


28 


Thus ammonia has a much higher latent heat than eith 
other, and, in addition, the specific heat at constant zs 
ammonia gas is 0°508, against 0190 for carbonic acid 
for sulphur di-oxide, so that in both of these respects itis 
agent to use. Against this has to be placed the tach a 
increase of volume during evaporation is much less with . tit the 
acid than with either of the others. This means that the « Carboni 
does not require to be so large, but on the other hand an omer 
the very much highe 
arbonie acid 
Ammonia has an absolute pressure of 


Sulphur di-oxide 
Carbonic acid 


170°83 Ib, 
06°37 Tb, 
See . 1080°00 Ih, 
This means that, in the latter case, very excessive pressures 
to be provided for with consequent greater danger of trouble oe 
leakage. Sulphur di-oxide has the objection that, at Jow on = 
tures its pressure falls below that of the atmosphere rer 
danger of allowing air to leak into the system, which, jy this 
sulphuric 
consequent troubles through corrosion. We may a! 
fact that, in case of a leakage from any part 
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carbonic acid, having no smell, allows the probability of it going on 
for a long time before it is detected, the efficiency of the machine 
being impaired in the meantime ; while in the case of ammonia or 


sulphur di-oxide the slightest leakage can at once be located and put 


right. 


On considering all these points, 


t is not to 


be wondered at 


that ammonia is by far and away the principal and favourite agent 


| butit will be noticed that this forms a continuous curve 


of same in the refrigerator, being isothermal, then will be 


at present in use throughout the world for refrigerating purposes, 
Sulphur di-oxide has been employed to some extent abroad, but its 
use is practically unknown in this country. Carbonic acid, however, 
has met with a fair amount of favour, especially for ship work, 
owing to the small bulk of the machinery required and the absence 
of possibility of smell. 

T have made out entropy diagrams for 11b. of saturated ammonia 
vapour, and 1b, of saturated 
carbonic acid vapour, from the 
temperatures of 10 deg. Fah, 
to + 100 deg. Fah, Figs. 7 and 
8. This range practically covers 
all the temperatures required in 
ordinary practice and, by means 
of these diagrams almost any pro 
blem regarding etticiency between 
any temperatures T, and T, cat 
be Pres I have not produced 
a diagram for sulphur di-oxide, 
as it would not be of much practi- 
val interest. 

We will first consider the am 
monia diagram. F E is the basis 
line, the temperature at this 
point being the absolute zero = 

160 deg. Fah. 

A the absolute temperature at 
— 40 deg. Fah. = 420 deg. Fah. 
= IT. B the absolute tempera- 
ture at + 100 deg. Fah, = 060 
deg. Fah, = Ty. 

AD’= the entropy at T,, and 
if we consider that we deal with 
a unit weight of ammonia, say 


* 
1 lb., we can determine the length 
ee 


A D by taking - 
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point G to determine in order to 
tind the position of point B, but 
if we consider that D C represents 
the compression in compressor, CB 
the giving out of heat to the 
condenser, BA the expansion through the oritice of expalr 
sion valve, and AD the taking in of heat in the refrige- 
rator, we can understand that AG really represents the en- 
tropy of the liquid heat carried into the refrigerator ; and its 











length may be foundby the expression AG = ¢ log rT” where ¢ = 


1 , 
mean specific heat of liquid between T, and T,. A simpler formula 
h 


is AG 


T, + T, where & = liquid heat T,— liquid heat T). 
. 

By calculating these values for various temperatures betw een Ty 
and T,, I obtained points through which to draw the line B A. For 
ammonia it will be found to be practically a straight line, so that tt 
is quite near enough to find the point B only and draw a straight 
line between A and B, 

By plotting, as abscissw, the values of the entropy of the late 
heat at same temperatures, the curves C D willbe formed. | 

The same construction applies to the diagram for carbonic act’: 
with rounded 
top, the reason of which will be referred to later on. : 

Suppose now we wish to find the efficiency, by means of per 
diagrams, of a machine working with thesdme temperatures T; and 
T., as we took with air, and considering, in the first place, the = 
being the Carnot or perfect one, compression and expansion will bot 
be adiabatic, therefore they will Fe represented by vertical lines, 


and the giving up of heat to the condenser, as well as the yoo 
shown 
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ntal lines. 
Then the are 





ry Lb will represent the work of the compressor, 
ches 
» ares 
and the @ E ay ; hex T 
+ andbexT,. The efficiency will therefore = : ; 
eX Ta- T}, 1 3 


be x (Ts - T)) 


)19, as before. . * i 
Let us now consider how nearly in practice the actual working 
ret us 


.ye the refrigeration done, ‘These equal respectively | 





| + 25 deg. Fah.) and T, (corresponding to temperatures from 
50 deg. Fah. to 80deg. Fah.), the curves for temperatures T), 
| between — 15 deg. Fah. and + 25deg. Fah. will fall between the 
curves shown in the diagram. From this you will see that, at a 
| lower limit of — 15 deg. Fah., and a higher limit of, say, 70 deg. 
Fah., the efficiency of carbonic acid is only about 65 per cent. of 
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cycle approaches the above, in the case of the ammonia compression 
machine, and of the carbonic acid machine. In the first place, we 
must remember that our cooling agent simply circulates in pipes 
through the chambers being cooled, and must of necessity be colder 
in order to secure a transference of heat. The difference in tem- 
perature depends on the cooling surface, or length of piping, as 
compared with the cubic capa- 
city of the chamber, and may be 
in practic e from 10 deg. to 25 deg. 
Fah, Suppose we allow for a dif- 


ference of 18 deg. Fah., then our q : 

lower temperature T, will corre- seal Ss aicaeg rep 
spond to 0 deg. Fah. Again, the 90 L ARBONIC aco 
working cycle falls away from 

the Carnot cycle in not being | «aaa WORKING C 
reversible, owing to expansion 70 

taking place through a small : 

orifice Passa of by means of an — 

expansion cylinder. Thus the sof 


liquid carries a certain amount of 
heat into the refrigerator, which 
goes to heat up the expanded 
gas, rendering part of it un- 
available for refrigeration. The 
amount of this liquid heat varies 
foreach agent, and I have pre- 
pared entropy diagrams—Figs. 9 
and 10 —-toa larger scale, showing 
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that of ammonia ; and, at a lower limit of + 25deg. Fah., and 
higher limit as before, the etficiency, as compared with ammonia, 





Draw horizontals a d and bc, and verticals bg fand | carbonic acid with limits T, (corresponding to — 15deg. Fah, and | quently there is no latent heat, and, to produce refrigeration, the 


vapours must be expanded below the temperature T, otherwisé 
required. The superheating of these vapours in the refrigerating 
coils allows a fair amount of cooling work to be done, but, of course, 
at the expense of economy. 

This point has been referred to at some length in papers by 
Professor Linde, and also by Professor Ewing, and, as the results 
of actual tests, it is stated that, with a condenser temperature of 
95 deg. Fah., the carbonic acid machine only gave half the effi- 
ciency of the ammonia machine. Thus practice bears out theory. 

With ammonia compression machines there are two systems of 
working, known as ‘‘ wet compression” and ‘‘ dry compression,” 
and about the respective merits of these much controversy has 
taken place. The former consists in the regulating valve being so 
adjusted that the vapour returns to the compressor in a super- 
saturated state, analogous to the priming of a steam boiler. This 
surplus of liquid evaporates during compression, and absorbs the 
reyuisite amount of heat, with the result that the temperature in 
the compressor is kept correspondingly low, and the gas at the end 
of the stroke is still saturated. In attempting to follow this 
‘losely out, there is great danger of allowing too much liquid to 
pass into the compressor, with the result that at the end of the 
stroke the clearance space may be filled with liquid ammonia, 
which re-expands on the return stroke, and occupies space that 
ought to be filled with entering gas. When we consider that 
ammonia, in expanding from liquid at, say, 1201b. pressure to gas 
at 20 1b. pressure, increases in volume 216 times, it is evident that 
a compressor with 20in. stroke and clearance of only ;'sin. would 
lose 66 per cent. of its capacity. 

In practice, therefore, wet compression machines are always run 
with such a supply of liquid ammonia as will permit of a certain 
amount of superheating taking place during compression. 

Dry compression consists in so regulating the expansion valve that 
only as much liquid is admitted to the refrigerating pipes as will 


| entirely vaporise there. Thus the gas comes to the compressor in 


a perfectly dry state, and is superheated during compression. This 


| enables the full value of the liquid to be used for refrigerating 
| work, but the pressure during compression is higher, and the heat 


greater. A water jacket or oil injection is used to carry away as 


| much of the heat as possible. As a matter of fact, in actual work, 


| dry compression machines generally work partly wet, and the 
| efficiency, so far as this goes, may be said to be alike in both cases. 


| 


is about 69 per cent. Thus again ammonia asserts its superiority. | 


This loss could, of course, be overcome by the addition of an 
expansion cylinder, where the agent could do work, as in the cold 
air machine, but the additional complication necessary to carry 


479. £0. 


~4 


ye 





hd 





x 
N 
eee i 

















+5 


WWiviidéddé a 
Yj. WN IN 








the working cycle in each case. 
In these, the areas ag repre- 
sent the additional work that the 





use of an expansion cycle would 
have obviated. 

The heat which ought to have 
been spent in producing this work 
is carried by the liquid into the re- 
frigerator, and this therefore falls 
to be deducted from the refri- 
geration done, so that the latter is 
is now represented by the area 





























dhe fi. being less than before by ° clos 

the rectangle y fj, which is equal 

toareaa yb. A comparison of the 

respective diagrams of ammonia and carbonic acid will show at 
once what a large percentage of loss there is in the latter as 
compared with the former. For ammonia the actual efficiency is 
now 6°1, and for carbonic acid 4. In practice, under favourable 
conditions, and after allowing for friction, loss by heat stored in 
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walls of compressor, &c., about three-quarters of this efficiency is 
actually obtained, which is a very satisfactory result. 

Diagram Fig. 11, which I have prepared for the two gases at 
Various temperatures T, and T’,, shows the loss owing to the intro- 
dnetion of liquid heat. 

Diagram Fig, 12 shows the relative efficiencies of ammonia and 
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this out in practice has hitherto prevented it being done. 

Another important point is that ammonia does not reach its 
critical temperature—that is, the temperature beyond which it will 
no longer hquefy—until 246deg. Fah., which is far beyond the 
possible temperature of condensation in actual work, while the 
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critical temperature of carbonic acid is reached at 88 deg. Fah., a 
temperature of condensing water that is often exceeded in tropical 
countries. This is clearly shown in the entropy diagrams, where 
the carbonic acid curve ceases its upward course at about 88 deg. 
Fah. When worked beyond that temperature, the volume of 
saturated vapour and that of the liquid become alike, Conse- 


(To be continued.) 








NOTES FROM JAPAN. 
(From our orn Correspondent.) 

Muritime progvess.—Some three years since Mr. Rokusaburo 
Nakamura, who was then director of the Tokyo Merchant Marine 
School, determined to resign his post for the purpose of pursuing 
an entirely independent investigation into the progress and pro- 
spects of Japanese maritime affairs, both as regards the navy and 


| the merchant service. In pursuance of this object he started on 





an extended tour during 1595 and the early part of 1896, vi iting 
nearly every seaport in Japan, and delivering addresses in more 
than sixty places. In the autumn of the same year he started on a 
second tour of the same nature, and the result of his experience 
w1s recently given at considerable length in an article contributed 
to the Jupawn Times, The progress, stimulated by the require- 
ments, and afterwards by the results of the war with Uhina, has 
been very remarkable. During the war there were only 19,418 
combatants and non-combatants on the Imyerial Navy list, cf 
whom 6845 were afloat either on board the men-of-war or torpedo 
boats. At the end of 1896 these numbers had increased to 22,450 
and 8412 respectively. A few years since there were only sixty 
shipbuilding yards worth mentioning, only four of which, namely, 
Kawasaki, Ishikawajiina (Tokyo), Nagasaki, and Osaka, undertook 
the construction of steel ships. There are now about 550 yards in 
all. Although in 1880 the total tonnage of merchant vessels was 
only 41,215 tons, it had risen by the end of 1896 to 224,509 tons ; 
and when the returns for 1897 are completed they will show a still 
more striking increase, owing to the extensive purchases by the 
Nippon Yusen Kaisha—Japan Steamship Company—of large 
vessels for their new lines. 

As regards the training of sailors to man the rapidly-increasing 
fleet, Mr. Nakamura is very much dissatisfied. At present only 








| 180 ordinary seamen are turned out in a year by the Seamen's 


Relief Association, and only 600 by the Higher Seamen’s Training 
School, while, apart from Government institutions, there are only 
four private institutions worth mentioning—at Toba, Awaji, 
Oshima (in Yamaguchi-ken), and Nagasaki—and these are in any- 
thing but a prosperous condition, and are very poorly attended. 
Mr. Nakamura concludes with an urgent appeal for Government 
support and pecuniary assistance. 

The Ase//—Osaka newspaper—gives an interesting account of 
the Matsuzaki Shipyard, situated in Ominato, Ise, which claims to 
be the oldest establishment in Japan, having existed for some 
twenty centuries. Its continued existence and prosperity are no 


| doubt due to its favourable situation at the mouth of the Gulf of 


Ise and its proximity to the best timber supplies, besides being a 
regular port of call for junks plying along the Pacific coast of 
Japan. Although, owing to various circumstances, it does not at 


| present occupy such an important position as it did previous to the 
| restoration, it is by no means defunct, and a primary school for 
| teaching the rudiments of shipbuilding was established there last 





July. The work turned out during the last ten years is given in 
the following table: 
Value yen. 
19 steamers .. ae Mee al oe <cer Se 
59 sailing ships .. .. .. ; -- 101,910 
232 junks j ; 
49 ships repaired... 











Total .. «. owen ee ey a 

Owing to the fluctuating value of the yen during the period 
named, it is difficult to translate the above figures into any 
European currency, but they prebably represent a total of between 
£70,000 and £75,000. 

It is interesting to note that the Japanese still hold in veneration 
the memory of Will Adams, who, as pilot to a Dutch fleet in 
A.D. 1600, was the first Englishman to reach the shores of Japan. 
His skill in navigation and in practical shipbuilding were so appre- 
ciated by the Shogun Lyeyasu, that he was never allowed to return, 
but lived, died, and was buried on his estate overlooking the land- 
locked harbour of Yokosuka, now one of the principal Government 
dockyards, of which the shipyard formerly under his charge may 
be considered as the humble commencement. His grave, and that 
of his Japanese wife, are well cared for, and Anjin-machi, or 
Pilot-street, in Tokyo, was so named in his honour. 

The Kawasaki Dockyard—Kobe—has recently launched a ship, 
named the lyo Maru, for the Iyo Steamship Company. She is 
180ft. long, with a gross tonnage of 745 tons. The engines are of 
the triple-expansion type, and she is provided with electric lights 
throughout. At her official trial on December 25th, which was 
satisfactory in every respect, she developed 15 knots. 

Telephone service.—At the present time the demand for telephonic 
accommodation is very much in excess of the supply. In Tokyo 
it is said that there are some 1200 applicants awaiting their turn 
to be connected with the system, and anyone who is already con- 
nected, and who is willing to transfer his privilege, can obtain almost 
any sum that he likes for it, and a fortunate applicant who is, say, 
only No. 20 or No. 30 on the list can easily obtain yen 250—say 
£25— for the transfer of his chance. Naturally there is a good 
deal of speculation in chances, and many of the applicants have 
put down their names and paid their fees in the hope of being able 
to sell their rights as soon as their turn comes within measurable 
distance of being attended to, The Department of Communica- 
tions have taken the opportunity to increase, and practically to 
double their charges. The revised scale, which is already in force 
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for new subscribers, and will commence from April next for sub- 
scribers under the former tariff, is as follows, the yen being prac- 
tically equivalent to 2s, sterling :— 


Registration Subscription 
fee. per annum, 
Yen. Yen, 
Tokyo bcp nase atese Rich lakes 
Osaka... chr uhh an Lan.) oxy Bee, ac we Caer 
Me cien: mesa ee os oe! be, Soe ce 
Yokohama ee Ah me ee, xg GEER eas an eee 
a a mee) Tee: 
0 OS Sere, tr 
DI Sc ior Si cee Mas . 48 


For subscribers living outside the limits of the city in each case there 
is an additional charge for connection of yen 10 per cho (120 yards), 
and an additional subscription of yen 2 perannum. There are fur- 
ther charges for each additional instrument used by a subscriber, 
and for the removal and refixing of instruments. Ordinary exchange 
charges are sen 10 (1 sen is approximately }d., and 100 sen. = 
1 yen) per five minutes in towns. Between Tokyo and Yokohama, 
18 miles, Kyoto and Osaka, 30 miles, and Osaka and Kobe, 
17 miles, the charge is 20 sen, and between Kyoto and Kobe, 47 
miles, 25 sen for five minutes. Vigorous efforts, to which further 
reference will be made, are now in progress to increase the present 
very insufficient accommodation in this respect. 
‘ 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 
Speed tests of a harbour steamer,—-The Boston Police Board has for 
its harbour service the steamer Guardian, which is a wooden vessel 
with copper sheathing. The steamer is 1044ft. long on the water- 
line, 20ft. beam, 85ft. draught, with a displacement of 222 tons and 
a wetted surface of 2440 square feet. It is driven by a four-bladed 
bronze screw propeller and a triple-expansion engine, ‘The engine 
dimensions are as follows :— 


High-pressure cylinder, diameter .. .. 
Intermediate cylinder, diameter .. ., 
Low-pressure cylinder, diameter .. 
Piston-rods, diameter. . 

Stroke Dei isi! teks (ae 

Steam pressure, about ow 

Diameter propeller wheel .. 

Pitch propeller wheel .. 

Total developed area .. .. 

Diameter boss a ae 

Total developed area of blades. . ea eee 
Pitch ratio; pitch + diameter al step nee . £6 


12}in. 
1vin. 





A few months ago test runs were made at various speeds, and 
careful records taken to ascertain the most economical speed. The 
distribution of power at 12 knots was as follows :— 


Initial friction .. 14°3 per cent, 


Ea eae ane mea aan 
Friction and resistance of propeller sig; cals) sega nee 
BEES. nS 4c Ss he xe ae os) wo 9 
Skin resistance ee ee ee ee 
ene: SS | can eee 
105°2 
PEON ie oo hs5 ion, So) eh SG awe 
100 


The highest speed actually reached was 12°33 knots, at which the 
engine developed 530-horse power. The curve of power extended 
to 13 knots shows at that speed 735-horse power, an increase of 
200-horse power for a gain of only two-thirds of a knot, showing 
that the boat was driven up to her maximum speed, which could 
not be exceeded without adding very largely to the motive 
power. 

al yoke-riveting machine—A new form of portable pneumatic 
riveter now in use is carried by a horseshoe frame or yoke, sus- 
pended by chains from a crane or derrick. For bridge and ship- 
building work the yoke is long and narrow, the gap being 5ft. 
deep as a maximum. In girder work a transverse frame 
carries a roller which runs on the top boom, the sides of the 
yoke extending downwards to do the riveting on the angle 
irons of the boom, and the yoke itself is a steel frame, with a 
pneumatic riveting cylinder on one leg and a pneumatic holding- 
up cylinder on the opposite leg. This enables the work to be done 
quicker, better, and with fewer men than where the holding up 
is done by hand. With this machine two men can do the work, 
one beating and handling the rivets, and the other operating the 
machine. The gap may be 5ft. deep, and the width is usually 
12in. to 18in. The lighter machine, for riveting boilers, chimneys, 
tanks, &c., has a yoke of steel pipe or tubing. The larger 
machines have the yoke of angle irons or tee irons. Special forms | 
of yokes may be made as desired, and the machine can be operated 
so as to work vertically or horizontally, with the yoke in either a 
vertical or horizontal position. The weight of the lightest machine 
is 84lb, This has a yoke 12in. deep, with a clear space of 6in. 
between the dies, and will drive jin. rivets. An air pressure of 
80 Ib. per syuare inch is employed, and the pipe connections are 
sin, diameter, A machine with a yoke 16in. deep, and a clear 
space of 12in. between the dies, weighs 175lb., and will drive 
rivets up to l}in. diameter. The air pressure is the same, but jin. 
pipe connections are used. 

Electric plant for lithograph works.—The new buildings of the 
American fitheegwaplle Company, thirteen storeys high, 130ft. by 
200, has a very complete equipment for electric power and light. 
The generating plant consists of two Corliss engines, 20in. by 36in., 
each coupled directly to a dynamo of 200 kilowatts, and’a third 
engine directly connected to a 40 kilowatt dynamo. The two big 
engines run at 120 revolutions, and the smaller one at 285 revolu- 
tions, The large dynamos have ten poles, occupy 3ft. by 12ft. of 


level of the river the width of the canyon is only 80ft., but the top 
of the dam will be 500ft. long, the width of the top of the canyon 
| being 2000ft. At the base of the dam will be a concrete core and 
a toe wall, while the entire body of the dam will be of rock blasted 
from the sides of the canyon and dumped from steel buckets 
| running on a wire cableway, which spans the canyon ata height of 
350ft. above the river. At the base the thickness of this huge 
embankment will be 450ft., while the top width will be 20ft., 
forming a roadway. The face of the dam will be a 4ft. wall of 
masonry and concrete covered with asphalt, and as this is carried 
up the filling is thrown in behind it to form a dense mass of rock 
firmly resisting the pressure of the water. A discharge tunnel 8ft. 
in diameter and 375ft. long, will be cut through the mountain 
spur, discharging into a reservoir basin eight miles away, and 
1500ft. lower down, formed by another dam. In constructing the 
Morena dam one blast of 50 tons of explosive was fired, bringing 
down 250,000 tons of granite rock and earth, some of the enormous 
blocks weighing about 100 tons. For this blast a tunnel 3ft. by 
6ft. was driven 93ft. into the rock, 200ft. below the top of the 
canyon, and at the end of this was a cross tunnel 97ft. long, 
forming a letter T. In each end of the cross tunnel was packed 
25 tons of explosive, and the other tunnel then filled up. 
AA gravity boiler feed appuratus.—A boiler feed system now being 
introduced is operated in part on the gravity principle, and is so 
arranged as also to maintain the water in the boiler at a fixed level. 


gravity, and is then forced by steam pressure to a main receiver, 
which is above the elevation of the boiler. When this latter 
receiver is full steam is admitted at the top, this steam pressure 
balancing the boiler pressure upon the check valve in the feed pipe. 
| The height of the column of water then causes it to open the 
check valve and discharge into the boiler. While the main 
resevoir is being discharged the primary receiver is being filled, 
the steam of this receiver being alternately admitted and shut off 
: by means of a differential valve, whose motions are governed by the 
variations of pressure in the main receiver. The steam in the latter 
is condensed by a water spray, causing a fall of pressure which 
allows the valve to open and admit of a fresh charge being driven 
from the primary to the main receiver. 
varies automatically to meet the requirements of the boilers. It is 
usually arranged to discharge two or three times a minute, but a 
sudden call upon the boilers will cause the speed to be increased, 
while a slower working of the boilers will lower the speed of the 
feed apparatus. The device may be used to feed a battery of 
boilers, even though the boilers are worked at different rates or 
have different water levels, Tests with this apparatus and a pump 
fitted to the same battery of boilers—at different times—showed 
that the former used but 309lb. of steam, while the latter used 
2778 lb.—a saving of 88 per cent.—while the feeder used 389 lb, of 
coal less than the pump used in one day. 
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(From our own Correspondent.) 


THE important event of the week in the iron trade circles has been 
the formulating by the Ironmasters’ Association of what prac- 
tically amounts to a demand for a reduction of wages in the sheet 
iron mills, and to which I made reference last week. The matter, 
which has been in embryo for a few weeks past, took definite stage 
at the annual meeting of the Iron Trade Wages Board held on 
Monday. The president, Sir Benjamin Hingley, pointed out that 
there were now more mills in the country than were needed, and 
it was impossible therefore to work them under the present rates. 
He hoped the men’s representatives would be found in a concilia 
tory mood at the conference which had been arranged. Subse- 
quently a special Sheet Mill Wages Committee, consisting of eight 
employers and eight operatives’ representatives, was appointed. 
The effect upon the market of the appointment of the Com- 
mittee has been beneficial so far, as the sheet iron makers hope by- 
and-bye to be in receipt of some relief from the high wages charged 
under which they now labour, and things will be in a somewhat 
better position than at present to battle with the low-selling prices 
now ruling. Meanwhile prices do not strengthen, and this— 
Thursday —afternoon, on’Change in Birmingham, sheet singles were 
still quoted £6 to £6 2s. 6d., doubles £6 5s. to £6 7s, 6d., and 
trebles £7 5s. to £7 10s. Galvanised corrugated sheets were 
£9 10s. to £9 15s. f.o.b. Liverpool, or equal. 

Other departments of the manufactured iron trade keep much 
the same as last week. Export orders are disappointing, and home 
demand, though steady, is insufficient to afford full employment at 
all the works. Common bars are still selling as low as £5 1s. to 
£6 by makers outside the Association, and indeed, in some 
instances, by makers inside the Association also. Merchant 
bars are £6 10s., best marked bars £7 10s., and second-class 
marked bars £7 per ton. Gas strip is £5 12s, 6d., special rivet iron 
£8, and hoops £6 5s, to £6 10s. per ton. 

The pig iron trade shows few new features, and it is remarked 
that though American steel and some classes of roJled iron are still 
coming freely into the Midlands, as well as into Lancashire and 
South Wales, the freight across ocean is apparently too heavy for 
American pig iron, which is selling here in only very limited 
quantities now, and even that mostly of the foundry numbers. 
Prices remain at :—Staffordshire cinder iron, 40s.; part-mine 
pigs, 44s. to 48s.; all-mines, 50s. to 55s.; and best ditto, 64s. 6d. to 
67s. 6d. Midland forge pigs are 42s. to 43s., and on to 45s. for 
the better qualities. 

The coal trade is dull, large sorts, except for the present spurt 
of winter weather, being almost a drug. Prices are very low— 
almost summer rates, indeed, being the rule. 








floor, and weigh 24,500 lb., the armature weighing 9600 1b. The 
dynamos aggregate 440 kilowatts, and the engines 660-horse power. 
The cables are carried in waterproof trenches. There are two 
distinct systems of wiring, one for each side of the building. All 
wires to machine motors are led along the ceiling below and | 
brought up through the floor to the machine. There are 141 | 
motors for power purposes, with an aggregate of 847-horse power, | 
ranging for 2-horse power to 35-horse power per motor. Over 100 | 
of these are directly connected to large lithograph and type 
presses, The former are mounted on the main driving shaft of the 
press, and are fitted with very heavy fly-wheels. Five variations 
in speed can be made, so as to give 660 to 1140 impressions per 
hour. Electric brakes and reversers are used, and the variation in 
speed is effected hy commutating the field of the motor. The 
regulating apparatus is close to the hand of the press feeders. 
Line shafting is driven by shunt-wound motors suspended from the 
ceiling by special framework, each motor having its own bearings 
and supports. Besides the above plant there are two electric 
elevators for passengers and six for goods. The former carry 
3000 Ib. at 250ft. per minute. The latter carry 4000 Ib. at 150ft. 
per minute. The building is lighted by 140 Bergman enclosed are 
lamps, giving a white steady light, so that ink mixers and press- 
men can get accuracy of colour by night as well as by day, and 
there are 3000 incandescent lamps. The cost for power and light 
is 45 per cent. less than when steam power, belts, and gas were 
used in the old building. 

A Ig vock dam.—One of the largest dams in the world will be 
the Morena dam, now being built to form an irrigation reservoir in 
California. The reservoir is 50 miles from the coast, and 3100ft. 
above sea level, covering an area of 1370 acres, and supplied by 
the drainage from a watershed of 136 square miles of mountain 
land. The water capacity of the reservoir will be 15,000,000,000 
gallons. The reservoir will occupy a natural valley or basin, and | 
will be formed by a rock-fill dam across the canyon which forms } 
the outlet of the basin, The foundations of the dam will be 115ft. 
below the bed of the river, and its height will be 265ft. At the 








| to 45s. 6d. for foundry; and Derbyshire foundry 48s. 6d. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—Business still moves on just moderately in the iron 
trade throughout this district, the position on the part of most 
large users being one of working on with contracts already placed, 
or simply covering current requirements, pending the clearing away 
of partially completed work in arrear. It is, however, generally 
anticipated that as soon as new orders are put in hand upon which 
a considerable quantity of material will be required, activity will 
again show itself, and in the meantime a strong tone is maintained 
with regard to prices, makers being mostly so well sold that they 
are under no necessity to press for orders, whilst the exceptional 
lowness of stocks also gives strength to the market. 

Rather more animation was noticeable in the Manchester Iron 
Exchange on Tuesday, with here and there a tendency to some 
hardening in prices. For pig iron inquiries have been coming 
forward rather more freely, and although there is still very little 
buying of any great weight, in some quarters a fair business is put 
through. Prices also show more steadiness, to the extent that 
speculative brands are not being cut quite so low, and makers are 
all firm at their full list rates, with a slight hardening tendency in 
some instances. Quotations for local and district brands are 
practically unchanged, Lancashire remaining at 45s. 6d. for forge, 
to 48s. 6d. for foundry, less 24; Lincolnshire, 43s, for forge, 





and 49s. net, delivered Manchester; but makers are well sold 
for some time ahead, and consequently indifferent about booking 
further orders. For good-named foundry brands of Middlesbrough 
makers have stiffened up about 3d., 49s, 10d. net being now quoted, 
but the general selling prices in the open market are more nearly 
49s, 4d. to 49s, 7d. net cash, delivered by rail Manchester. A 


Water from the feed-water heater enters a primary receiver by | 


The rapidity of action | 


= 
Manchester Docks. 


In American pig iron low selling 
For ordinary foundry brands 45s. net delivered Manchester Docks 


Continues, 


is quoted, but the business put through has been mostly 
this figure. ‘ 

Manufactured iron makers report a steady business givyiy } 

“a the Sti r Slving out in 
bars, which is more than sufficient to cover their present produc 
tion, but prices do not show any upward move. For present 
epenientions Lancashire bars are still obtainable at £5 12s, éd, and 
although £5 15s, is quoted for running forward contracts, not much 
business is being put through on {this basis. North Staffordshirg 
bars remain at £5 17s, 6d. to £6 delivered here. Sheets are quiet 
and only saleable at unremunerative prices, not averaging more 

var ° * ° P e 
than £6 15s, delivered here, but in hoops a fair business is boing 
secured at the association list rates of £6 10s. for random 4, 
£6 15s, for special cut lengths delivered Manchester district, anq 
2s, 6d, less for shipment. 

In the steel trade hematites are in brisk demand, with a further 
hardening tendency, but quoted prices for No. 3 foundry remain 
at 57s, 6d. to 58s. 6d., less 24, according to brand, delivered here 
Billets are scarcely so firm, although local makes are still quoted 
£4 6s. 3d. net. Reports as to manufactured steel vary ; bars are 
only about maintaining late rates, quotations ranging from £6 to 
£6 5s., but boiler plates are, if anything, stronger, and quoted 
| £6 5s. to £6 7s, 6d., delivered here, although the top figure js 

scarcely being got. 
| In the metal market there is an active demand for all descriptions 
of manufactured goods, and works are very busy, but list rates 
are without quotable change, and for delivery Manchester district 
remain as under:—Solid drawn brass boiler tubes, 7}d.; brass 
surface condenser tubes, 8fd.; copper tubes, 8$d.; brazed copper 
gas and steam tubes, 84d.; brazed brass tubes, 7/d.; common 
| rolled brass, 5jd.; common brass wire, 6d.; copper wire, 7d. per 
| pound, 

| The contract for the steel girders, amounting to 1400 tons 
| required in the construction of a large new warehouse that is being 
| erected at the Manchester Docks, has been secured by Messrs, 
| Dorman, Long, and Co., Ltd., of Middlesbrough. A local en. 
| gineering firm has obtained the contract for the general castings, 
| amounting to a thousand tons, j 
| Operations in the engineering trades of the district are gene. 
rally being very satisfactorily resumed under the terms of 
| settlement. A great many of the workmen, however, have not 
| been able to find re-engagement, their places having been filled 
up during the strike ; but with night shifts here and there being 
| put on, and the important extensions of works in progress, there 
| would seem to be every probability that er all the men who 
have been thrown out as a result of the dispute may be able to find 
employment. All branches of the engineering trade are actively 
engaged, most departments having orders in hand sufficient to keep 
them fully going over the present year, and in some cases well into 
1899. Inalldescriptionsof work forrailway requirements exceptional 
briskness prevails, whilst stationary engine builders and boiler. 
makers are very full of orders, and machine tool makers are all 
busy. In fact, the position generally is one of exceptional activity, 
and the leading firms report that there is a large amount of work 
offering—more, indeed, than can be entertained with any attempt 
to comply with requisite deliveries. This work is largely on home 
accounts, but I understand that a good deal is also coming from 
abroad. Under existing conditions it is feared that a considerable 
proportion of the orders may have to be placed abroad owing to 
the inability of English firms to offer anything like early delivery, 

Last week, under the supervision of the Manchester Corporation 
and the Tramway Company, an experimental trial was made of 
| one of the Serpollet independent self-propelled cars, similar to 
| those that have been in use on the Paris and suburban tramways 
| for the last three years, and which are also adaptable for heavy 
| goods traffic in manufacturing centres. The test was successful, 
| in so far that it demonstrated the thorough efficiency of the 
| Serpollet car for the work required, but I understand that in some 
other respects it did not favourably impress the representatives 
of either the Corporation or the Tramway Company, who 
witnessed the trial, For one thing, the Serpollet car that 
was used, although far away an improvement upon, and in 
fact scarcely to be compared with the hideous steam cars 
at present in use on some of the tram lines in the immediate 
neighbourhood, was too much of a contrast with the light and 
elegant horse cars that run over the Manchester lines, and would 
probably have to undergo considerable modification before it would 
be found acceptable in this district. The car was of precisely the 
same type as those used in Paris, and of sufficient power not only 
| to carry its own load of fifty passengers, but to draw also a 
trailing car when reyuired, with a similar number of passengers. 
A self-propelled car of this type suitable for Manchester would 
undoubtedly have to be constructed on still more compact lines, 
and this, with the lessened driving power required, would 
doubtless be very readily accomplished, whilst other details, as to 
the arrangement of the gearing and a more ornamental appearance, 
would also need special attention. 

At the usual fortnightly meeting of the Manchester Association 
of Civil Engineering Students, Mr. W. B. Worthington, the 
president, in the chair, Mr, E, H. Morris read a paper on “ The 
Superelevation of Rails,” in the course of which he said that in 
face of the inconsistency in the use of superelevation, there was 
need of a reconciliation between theory and practice. In this 
connection it was necessary to review the three accepted causes of 
derailment. First, there was centrifugal force, which, however, 
had a primary effect of creating a bias on the outer rail before 
apy pressure on the flange. In the second place, there was paral- 
lelism of the axles, which by causing lateral sliding threw the force 
necessary to produce the same upon the outer leading flanges ; 
and the third cause, longitudinal slip of the wheels, was only a 
part of the above. By taking moments round the only adhering 
tread of a six-wheeled locomotive, by assuming a given coefficient 
of friction, Mr. Morris made calculations which showed that the 
side pressure on the leading flange varied but slightly for different 
degrees of cant, and of angular velocity up toa certain amount, 
but that the load on the outer wheel necessary to counteract the 
same decreased with the increase of cant, and increased with the 
increase of velocity. The saving effect of the last mentioned 
ceased, however, when the centrifugal force was so great as to 
cause the engine to tilt over. The conclusion was that, except in 
the last-mentioned case, cant was best made use of to equalise the 
wear of either rail, the essential to prevent derailment being a firm 
and well-laid road, In a short discussion on the paper, Mr. 
Coomber said no hard-and-fast rule could be laid down for cant 
on fast running lines, as it might occur that when the cant had 
been suited to a speed of sixty miles an hour on a sharp curve, 
there might happen to be a home signal standing at danger, which 
would necessitate the train coming to a stand, and derailment 
might take place in re-starting. The general feeling expressed in 
the discussion was that the cant of rails should be adjusted to the 
wear observed on the inside face of the rail table. 

Electric cranes formed the subject of an interesting paper read 
by Mr. J. G. Statter before the members of the Northern Society 
of Electrical Engineers last week. The requirements of @ 
crane, he said, as regards its supply of power, differed very 
materially from the conditions of supply to ordinary machine tools 
or textile machinery, and it was worth consideration whether « 
better form of converter could be devised than the ordinary 
commercial electric motor. Nine out of ten electrical or mechanical 
engineers when called upon to design an electric crane, started out 
with the assumption that any conveniently - shaped and con- 
veniently - speeded direct-current motor would answer their 
purpose, and directed their attention to the arrangement of 
gearing or switches, or both. In his opinion, they had by no 
means reached finality in the construction of electric cranes. 
An ideal electric crane lifting a load from rest {should start it 
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slight upward move is also noticeable in Scotch iron, but this is not 
general; Glengarnock averages 49s, 9d., and Eglinton 50s. net 


into motion slowly ; accelerate it rapidly and carry it for the majo! 
portion of the lift at full speed, then slow the motion quickly, and 
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If the crane slewed or traversed, the same cycle must be 
pes through, and it was still more important that both starting 
gone ping should be gradual to prevent surging the load, In 
and ope at present constructed this cycle was practically only 
eee oA by the class in which a separate motor was provided for 
attemovernent, and where the control was by switch gear. The 

ond class of crane was the clutch-controlled, in which the 
= ran continuously, and was thrown into gear, either by belt- 
motor fast and loose pulleys, or by any form of friction gear or 
ng on “A third form was the switchless, clutchless type. 

‘ir statter then described various designs of electric cranes that 
ca been from time to time introduced, illustrating his remarks 
py diagrams. aa r ‘ 

"In the coal trade the position shows no material change, except 
that the sharp weather of the last few days has tended to brisken 
up somewhat the demand for house-fire requirements, and the 
better qualities of round coal have in consequence been moving off 
rather more freely. This increased demand, however, beyond 
helping to clear away surplus supplies under load at collieries, has 
had no appreciable effect upon the market, and so far has not 
sled coalowners to fill up to any material extent even the large 
that are held at the pits. Supplies in the market continue 


eae 


enal 


stocks ; < 
ventiful, even for the present extra requirements. Pits that were 
ing on to short time have been able to work perhaps rather 


gett : 
ti regularly, but they have not in all cases been able to 


put in full time; and prices, although without quotable change, 
are weak at what may be termed full list rates. The lower 
yualities of round coal also continue plentiful on the market, sup- 
ilies being in excess of requirements for steam and forge purposes, 
notwithstanding that all branches of coal-using industry are now 
wtively engaged, and with outside districts competing keenly, 
prices in Lancashire are difficult to maintain, ordinary steam coal 
being obtainable at 6s. to 6s. 6d. at the pit, whilst good qualities of 
common round coal are offered in Derbyshire as low as os, per ton 
atthe pit mouth. Engine classes of fuel move off fairly well, any 
pressure of surplus supplies being checked by the restricted quantity 
of slack now being produced, which is causing a scarcity of some 
descriptions at many of the collieries. Notwithstanding this, how- 
ever, the quantities offering on the market are — for all re- 
quirements, and prices are not more than maintained at late rates, 
common sorts being readily obtainable at 3s. to 3s. 6d.; medium, 
4s, Od. to 4s. 3d.; and best qualities quoted 4s. 6d. to 5s, at the pit 
mouth. 

For shipment )usiness is fairly active, but prices are somewhat 
irregular, ordinary steam coals being obtainable at 8s. to 8s. 3d., 
whilst 8s. 6d, to 8s, 9d. is quoted for some of the better sorts 
delivered ports on Mersey or Manchester Ship Canal. 

With reference to the paper read at the last meeting of the Man- 
chester Geological Society, by Mr. Bigg- Wither, onelectric shot-firing 
in mines, to which brief reference was made in these notes, it may 
perhaps be interesting to add that Mr. Bigg-Wither expressed the 
opinion that, so far as his experience went, electric shot-firing was 
the only practical method which complied with the terms of the 
recent Mines Order issued by the Government. With regard to 
the comparative merits of the high-tension and low-tension systems, 
he considered both methods equally good where single shots were 
fired, but low tension was decidedly preferable where a large 
number of shots had to be fired. High tension had some practical 
advantages, as it allowed of a test being made of both exploder 
and cable by passing a current, and judging of the condition of 
both by the strength of the shock. In testing low-tension 
detonators with a galvanometer, the detonator itself should 
always be placed in safety either in an iron tube or box, so 
that should it explode it would not harm the operator. 
Accidents had occurred owing to the cell attached to the 
galvanometer being too strong. For sinking purposes low-ten- 
sion fuses were the best, because as a rule several shots had to be 
fired at once, and the complete circuit connected in series could be 
tested before commencing to fire. He had made experiments 
above ground in order to get successive firing by a combination of 
electric fuses and different lengths of tape fuse, with detonators 
attached, thus introducing the necessary delayed action of each 
shot, although all the shots were fired simultaneously. In this 
manner he had got off as many as twelve shots in perfect succession, 
the first shot being the electric detonator, followed by din. of tape 
fuse, then 6in. of tape fuse, and soon. To make the ignition of 
the tape fuse more certain, he threaded a strand of gun-cotton 
through the top, coming out through the gunpowder core. With 
regard to cost, he thought they would find that electric shot- 
firing was now-a-days almost, if not quite, as cheap as firing by 
tape fuse, but, of course, the cost of the detonator must be 
deducted before making a comparison. 

Barror,—There is a better tone again to report in connection 
with the hematite pig iron trade, and it bes appear that some 
improvement in the demand is attributable to the high prices 
charged for East Coast hematites, as this is leading to increased 
shipment of West Coast qualities. Makers are very well off for 
orders, and those who are also engaged in the steel trade have very 
little iron to dispose of at present, except for deliveries well ahead. 
Prices are higher for warrant iron at 48s. 105d. net cash sellers, 
and 48s, 10d. buyers. Makers quote 49s. to 51s., the price at 
which mixed Bessemer Nos, have stood for over three months. 
There are forty-one furnaces in blast, as compared with thirty-six 
in the corresponding week of last year. Hematite warrant stocks 
have been increased during the week by 500 tons. They now total 
up to 186,406 tons, being an increase since the beginning of the 
year of 1956 tons, 

In iron ore business is very brisk, and more orders are offering 
than can be dealt with by local raisers. Prices are steady, and very 
firm at 10s, 6d, to 11s, 6d. per ton net at mines for good average 

qualities, Spanish sorts are in large importation at 14s, 6d, to 15s. 
per ton net at mines, 

Che steel trade is very busy, and activity is observable in all 
departments, The demand for steel shipbuilding material is 
greater than it has been for some time, and there are indications 
that this improvement will be maintained for a long time to come, 
as builders not only require schemes for current orders, but for 
other orders which are likely to soon engage their attention. A 
brisk inquiry is also experienced for heavy steel rails. The mills 
are still busily employed; indeed, it seems probable that a con- 
tinuance of activity will be the fact for more than the remainder of 
the present year, as makers are not only well employed on heavy 
classes of steel, but in minor branches as well. 

Shipbuilders are looking forward to a very brisk time, but they 
have not yet been able to put the shipbuilding department on full 
time, as the engineers are so far behind with their work. The en- 
gineers are working double shifts, and much progress is now being 
made with the delayed orders, 

_ Coal is in moderate request, and a low range of prices is ruling. 
Coke is firm at good prices. 

Shipping is still actively employed at West Coast ports. ‘The 
exports last week of pig iron were 10,346 tons, and of steel 5932 
tons, as compared with 8145 tons of pig iron and 9341 tons of steel 
'n the corresponding week of last year, showing an increase of 
2701 tons of pig iron and a decrease of 3409 tons of steel. The 
iggregate shipments this year have reached 71,914 tons of pig iron 
and 83,632 tons of steel, as compared with 49,452 tons of pig iron and 
66,072 tons of steel in the corresponding period of last year, 
ss an increase of 22,462 tons of pig iron and of 17,560 tons 
of steel, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

IN the South Yorkshire district the pits continue to work steadily 
‘n average of about five days per week, but there is considerably 
less confidence in colliery circles, while the disputes previously 
referred to are still kept up, with one exception. Some 3000 men 
have been idle on account of the strikes, and a large number of 








miners would have been added to the list had it not been for the 
resolute action of the Yorkshire Miners’ Association. In the house 
coal] trade the London market has slowed down, partly owing to 
the heavy supplies of North country coal, which have been pressed 
upon the metropolitan market at lower prices. This led to stocks 
on rails having to be sold at lower rates to effect a clearance. In 
the better classes of coal firm quotations are maintained, Best 
Silkstones are 9s, to 10s. per ton ; ordinary, from 7s, 6d. per ton ; 
Barnsley house, 8s, to 9s, per ton ; seconds, from 7s. per ton. 

In steam coal there is not quite so much doing as last reported, 
several pits putting coal to stock—not an unusual proceeding at this 
time of the year. The demand for export continues up to the 
average, but the railway companies are exceeding the quantities 
they contracted for, These circumstances enable values to be fully 
maintained, and encourage coalowners to expect better prices on 
account of business for subsequent delivery. Barnsley hards are 
7s. to 7s. 6d. per ton ; seconds from 6s, 3d. to 6s, 6d. per ton. The 
usual slackening in gas coal owing to the advancing season is again 
manifest. Engine fuel is in good demand at former values, Nuts 
fetch from 6s. to 7s, per ton ; screened slack from 4s. 6d. to ds. 6d. 
per ton ; pit slack from 2s, 6d. per ton. There is an improvement 
also in coke, owing to the clearing off of accumulations. Ordinary 
qualities make 9s, to 10s, per ton; washed coke, lls. to 12s, per 
ton. For forward delivery higher prices are required. 

There is a weakening in the pig iron'market, attributable in part 
to a lessened demand for Germany. A good deal has evidently 
been done of late on speculative account, and the present weak- 
ness has brought about a drop of a shilling per ton in that market. 
Hematites, West Coast, are at 59s, per ton; East Coast, 56s.; com- 
mon forge, 41s.; all delivered at Sheffield. Our large iron and steel 
works continue to be increasingly well employed. Full time is 
again being worked in military, marine, and rai)way material, In 
armour plates and huge shafting, work is certain to be abundant for 
months. The large orders for passenger carriages and wagons 
recently mentioned in THE ENGINEER have been followed, of 
course, by an increased demand for tires, axles, springs, and other 
accessory manufactures. The home companies, in anticipation of 
a very large summer business, are making great ,preparations for 
increasing their rolling stock, The Great Northern Company 
have just placed orders for a large number of wheels in this 
district. In the steel trade Siemens furnaces continue to be 
briskly employed, and several makes of that class of steel are 
being used for purposes for which Swedish steel was formerly 
thought indispensable. This is a considerable gain locally, for no 
little trouble has recently been experienced in getting adequate 
supplies of Swedish steel, which had also gone up in price. 

The excessive activity in engineers’ tools, both light and heavy, 
and, indeed, in the tool trades generally, which has been reported 
now for many months, continues as marked as ever. Very heavy 
orders, sometimes thousands of articles in a single line, are in hand 
and are constantly being added to, several of the firms having no 
little difficulty in meeting the requirements of their customers, 
Every effort is being made to increase the powers of production, 
the difficulty in this direction being to obtain the necessary 
machinery, American-made machines are being more freely used, 
the demand for them indeed being in excess of the supply. 

Inquiries made to-day—Wednesday—in the large East End 
works show that a considerable number of the engineers who went 
out are still unemployed. In one establishment over one hundred 
men have been unable to find places, owing to the labourers who 
have learned to do their work, and the preference of the strangers 
who came during the strike to stay in Sheffield. Business is not 
so brisk in other parts, while the large tool-making establishments 
have not yet got to work, and this unfavourably affects several 
Sheffield firms. 

The Midland Railway Company are in the market for twenty 
vassenger engines. The order is said to have gone to Glasgow. 
The Cape Government Railways of South Africa are having sixty 
carriages built by the Metropolitan, Birmingham, and Lancaster 
companies and Messrs. Brown, Marshalls, and Co., Birmingham. 
They are to be fitted with heating apparatus on Gold’s storage 
system, as supplied by Mr. W, 8. Laycock, Sheffield. 








NORTH OF. ENGLAND. 
(From our own Correspondent.) 

THE exports of pig iron from the Cleveland district this month 
to Wednesday night reached 60,042 tons, as compared with 48,346 
tons last month, and 72,346 tons in February, 1897, to 23rd. 

Prices of pig iron are now stiffer than they were last week ; 
indeed, hematite pig iron has been advanced 6d. per ton, with the 
prospect of further advances. No, 3 Cleveland, g.m.b., pig iron 
on Monday was sold at 40s. 74d., and in odd cases at 40s. 6d. per 
ton for prompt f.o.b. delivery, and that by the makers themselves, 
but the lowest figure that will now be taken is 40s, 9d. for prompt 
and 41s, for the next two months’ delivery, and some fair orders 
on these terms have been placed, It may be remarked that better 
terms can now be obtained from the makers than the merchants, 
and the latter no longer undersell the former; indeed, it is the 
other way on, for on account of the small fluctuations that have 
characterised the market for a long time, there has been little 
chance of the merchants buying favourably. Nearly all the busi- 
ness lately done on continental account has been done with makers 
direct, and not through merchants as heretofore. No. 1 Cleveland 
pig iron has realised 42s. 6d.; No. 4 foundry, 40s, 3d.; grey forge, 
39s. 3d.; and mottled and white, 39s. 

The hematite pig iron trade now shows more satisfactory features 
than does that in Cleveland iron, whereas for a long time during 
the continuance of the engineers’ stoppage the opposite was the 
case—hematite poor in demand and weak in price, while Cleveland 
was active and strong ; now the situation is somewhat reversed, 
and trade in hematite is improving, consumption is increasing, and 
stocks are steadily decreasing. For mixed numbers 50s. 6d. per 
ton is regularly asked, and not less will be taken; while con- 
sumers freely offer the price that producers quoted last week, but 
will not this week accept. The cost of production must increase 
during the spring, as ore freights will be heavier when the Baltic 
trade takes away a large number of vessels from the ore business. 
The present price of Rubio ore is 14s. 6d. per ton, but higher 
prices are looked for. 

The stock of Cleveland pig iron in Connal’s public warrant stores 
has increased but very little during the iast two weeks ; indeed, for 
six consecutive days there was no change atall. The quantity 
held on February 23rd was 86,106 tons, or 3276 tons increase for 
the month, Of hematite pig iron the stock on the 23rd was 
46,183 tons, a decrease of 2256 tons this month, 

Business in the finished iron trade shows increasing activity, and 
all branches are sharing in it. Nearly all the mills are in full 
employment, and are likely to continue so, since the ship- 
yards are getting to work again. Prices are firm, with an 
upward tendency. Steel ship plates are at £5 8s. 9d.; steel 
ship angles, £5 5s.; iron ship plates, £5s, 3s. 9d.; iron ship 
angles, £5; steel boiler plates, £6 5s.; common iron bars, 
£5 5s.; steel sheets (singles), £6 17s, 6d.; steel sheets (doubles), 
£7 2s. 6d.; iron sheets (singles), £6 5s., all less 25 per cent. f.o.t 
Heavy steel rails are at £4 10s, net at works, and the rise in prices 
of a 4 in the United States has strengthened their position here, 
Manufacturers in this district have never taken such low prices as 
have been reported from America, but when they could get their 
order books filled at the higher prices which they were quoting 
there was no necessity for their faking less. The time for accept- 
ing less will come when lack of orders is experienced. Cast iron 
chairs, for which the demand is fair, vary between £3 and £3 5s. 
net at works, There is an excellent demand for steel girders, both 
for bridge-building and house-building purposes, and manufac- 
turers have no difficulty in selling all they can make. Wire manu- 
facturers have their order books well filled, especially with contracts 
from the ropemakers, who are specially busy with ropes for the 





collieries. There is also an excellent demand for telegraph wire. 
Ircnfounders are well occupied, particularly those producing gas 
and water pipes. At nearly all the engineering shops overtime has 
to be ind te the men, and several of the leading firms have 
introduced night and day shifts. The speed with which the arrears 
of work are being caught up is enabling the shipbuilders to set 
on more hands, and this in its turn is benefiting the iron and steel 
works and all the smaller industries which depend upon the ship- 
building yards for their work. 

Sir Lowthian Bell, Bart., F.R.S., has attained this week the 
eighty-second anniversary of his birthday, and to celebrate the 
occasion he has given £400 towards the liquidation of the debt of 
£700 on the Middlesbrough High School, for which he and his 
family have done much. At the same time he gave £100 towards 
the Guisbrough Grammar School, and this will go to the carrying 
out of much-needed extensions. The latter school is in the centre 
of the Cleveland ironstone district with which Sir Lowthian and 
his firm are so intimately connected. 

Mr. Herbert Pike Pease, managing partner of the Normanby 
Ironworks Company, Limited, Middlesbrough, and Undercliffe, 
Great Ayton, has been appointed Deputy Lieutenant for the North 
Riding of Yorkshire. 

The coal trade of Northumberland and Durham is quiet this 
week, there being little of the animation that manifested itself 
during January and the first half of the current month. But the 
slackness can only be of short duration in the steam coal branch, 
as the opening of the Baltic navigation season shortly will bring 
about a resumption of active demand and deliveries, and prices are 
fairly well maintained, best Northumberland steam coal varying 
between 7s. 9d. and 8s. 3d. per ton f.o.b., and steam smalls from 
3s. to 3s. 3d. The demand for gas coals is quite equal to what is 
expected at this time of the year, and the prices of the best 
Durham range between 7s. 6d. and 7s. 9d. Good foundry coke 
can be bought at 15s. to 15s. 6d. f.0.b., and the average price for 
blast furnace coke is 13s, 6d. at the Teesside furnaces, The 
royalty recently held by the Haswell Coal Company has been sold, 
and will be worked from a projected new colliery at Easington. 
The winning of coal has been commenced within the last few days 
at Woodhorn Colliery, owned by the Ashington Colliery Company, 
Northumberland. 

It is reported that if the North-Eastern Railway Company will 
set back the old Carlisle line on the south side of the Tyne, Sir W. 
G. Armstrong, Mitchell, and Co. will establish large docks and 
other works, and this would make it unnecessary for large vessels 
to go to other ports to be docked. 

The Federated Institution of Mining Engineers have this week 
been holding a meeting at Newcastle-on-Tyne. Mr. A. M. Cham- 
bers, of Sheffield, occupied the chair, about 200 members were 
present. Professor Henry Louis, of the Durham College of 
Science, read a paper on the first day on ‘‘ Technical Education.” 
It was claimed that the foreigner was in mining engineering getting 
ahead of the home engineer in the matter of technical education. 
Mr. A. L. Steavenson defended the British engineer, and contended 
that the foreigner came over to this country to learn how to carry 
on his business. It was also held that, while a more scientific 
knowledge was desirable, it should not be at the expense of 
practical training. Mr. Kirkup read a very interesting paper on 
‘The Utilisation of the Underclays in Thin Coal Seams.” Papers 
were also read by Mr. John Morison, Mr. E. W. Crone, and Mr. 
H. Richardson on ‘Coal Shipping,” and Mr. T. E. Forster gave 
“The History of the Celebrated Wallsend Colliery,” which has 
lately been re-opened, after being many years closed owing to being 
flooded with water. Various places of interest on Tyneside have 
been visited by the members. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market was inclined to be flat at the 
opening of the week, prices of warrants having a flattening ten- 
dency. There has since, however, been some improvement, 
although the amount of the business done is not very large. Scotch 
warrants have been in moderate request, apparently for customers, 
for there is as yet only very faint indications of any speculative in- 
terest being taken in warrants as an investment. Business was 
done in Scotch from 45s, 10d. to 46s, 14d. cash, and 45s. 11d. to 
46s. 4d. one month. A little more attention is being paid to 
ordinary Cleveland pig iron, the transactions in which have been from 
40s. 84d. to40s. 10d. cash, and at 40s, 11d. for delivery in one month. 
It is to be anticipated that the demand for Cleveland will increase 
with the opening out of the season. There has been rather more 
inquiry for Cumberland hematite, but the actual business done so 
far is but limited. The sales of this iron noted in the market have 
been from 48s. 95d. to 48s. 114d. cash, and 49s. to 49s, 2d. one 
month, Middlesbrough hematite is quoted nominally 50s. 9d. 
cash, and 51s, one month. 

The prices of Scotch makers’ pigs are as follows :—Govan and 
Monkland, f.o.b. at Glasgow, Nos. 1, 46s. 44d.; Nos. 3, 46s.; 
Wishaw and Carnbroe, Nos. 1, 46s. 74d.; Nos. 3, 46s. 14d.; Clyde, 
No. 1, 51s.; No. 3, 47s. 6d.; Gartsherrie, Calder, and Summerlee, 
Nos. 1, 51s. 6d.; Nos. 3, 48s.; Coltness, No. 1, 52s. 6d.; No. 3, 
48s. 6d.; Glengarnock, at Ardrossan, No. 1, dls. 3d.; No. 3, 46s. 3d.; 
Eglinton, at Ardrossan or Troon, No. 1, 48s. 3d.; No. 3, 46s. 9d.; 
Dalmellington, at Ayr, No. 1, 48s. 3d.; No. 3, 46s. 9d.; Shotts, 
at Leith, No. 1, 52s.; No. 3, 48s.; Carron, at Grangemouth, No. 1, 
dls, 6d.; No. 3, 48s. per ton. 

Scotch-made hematite pigs are in request, and the output of 
these has in consequence been somewhat increased. Merchants 
quote this class of raw iron 52s. 6d. per ton, delivered in railway 
wagons at the steel works, 

Blast furnaces now in operation in Scotland number eighty- 
three, compared with eighty-one at this time last year ; and of the 
total thirty-nine are producing hematite, thirty-eight ordinary, and 
six basic iron. 

There has been an improvement in the shipments of Scotch pig 
iron, which it is hoped may continue. So far itis mainly in the 
coastwise shipments that the increase has occurred, the exports 
proper being in reality comparatively small. The total shipments 
were 7456 tons, against 4541 in the preceding week. There was 
despatched to the United States 15 tons; South America, 150; 
India, 106; Australia, 320; France, 135; Germany, 290; Holland, 
225; Belgium, 70; Spain and Portugal, 219; China and Japan, 
570; other countries, 480; the coastwise shipments being 4877 
compared with 2400 in the same week of 1897. 

The finished iron department shows little change. Inquiries are 
fair, and some merchants are making up good parcels for abroad, 
but makers are looking for more animation in the business, Em- 
ployment in the steel trade is active, and there is every prospect 
of an early expansion of business in this important branch. Quite 
a number of good shipbuilding contracts having been placed since 
the termination of the engineers’ dispute, it is certain by-and-bye 
there will be a gratifying increase in the supply of specifications 
for mild steel. It is worthy of note that the Mount Vernon Steam 
Works, near Glasgow, which had been idle for a number of years, 
have now been re-started by a company which is styled the Mount 
Vernon Iron and Steel Company. The managing partner is Mr. 
William Muirhead, who has had a lengthened experience in 
connection with the Newton Works of the Steel Company of 
Scotland. 

Messrs. Sharp, Stewart, and Co., of the Atlas Locomotive 
Works, Glasgow, have received an order to construct twenty ex- 

ress passenger engines for the Midland Railway, They are to 
on four wheels coupled, 7ft. in diameter, with a four-wheeled 
bogie in front, and a six-wheeled tender. In the last few weeks, 
the same firm has obtained orders for eighteen other engines for 
railways in New Zealand and Brazil. 

The coal trade has been fairly active this week, especially as 
regards coals for home consumption, in consequence of yery cold 
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weather, There has also been an improvement in the demand 
for coals from the Clyde to the Mediterranean, which has 


hardened the rates for steam tonnage in the freight market | 


in that direction. 
been quiet, and the shipments comparatively poor. The Fife 
Coalmasters have, in consequence of the backward condition 
of trade, refused to concede an increase of wages to the miners. 
In a letter to the men they state that, not only has there 
been no improvement in price such as could warrant an 
advance of pay, but that a considerable proportion of the 
output of the collieries has had to be put in stock. The total 
coal shipments from Scotch ports were 118,256 tons, against 
108,414 in the preceding week, and 129,004 in the corresponding 
week of last year. In the Glasgow market there has been a fair 
demand for household sorts at steady prices. Small coals and 
dross, as well as splint, are in good demand, but the output is 
fully ample for all demands. The trade is dull in Ayrshire. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE prominence of questions which may have a bearing on the 
Navy, and the fact that there has been great depletion at coaling 
depots, keep the Welsh steam coal in a brisk condition, and the 
only drawback—as stated on ’Change, Cardiff, this week—has been 
the scarcity of tonnage. Every day the market opens firmly, and 
best and second qualities are showing a decided tendency towards 
another advance. This hopeful state is more conspicuous in the 
Cardiff and Newport districts. At Swansea last week coal exports 
fell considerably below the average, and reports from the anthra- 
cite districts were unsatisfactory. This week it was currently 
reported that about 1500 colliers were on strike, and in some cases 
making their way towards Rhondda collieries. The cause of 
dispute is the gauge of the screen. The present gauge is l]}in. 
between the bars, 6ft. long. The colliers demand that this should 
be lin., or, as an alternative, that they be allowed an additional 
penny per ton as the cutting price. 

On ’Change, Swansea, this week favourable accounts were 
discussed from the collieries of the Swansea Valley, the collective 
output having been larger than at any time during the last six 
months, clearly proving that the slackness of shipment—only 
26,775 tons having been despatched last week—was due to non- 


arrival of tonnage. The tendency of coal throughout, both steam | 


and house, is towards increased activity. In the Cardiff district dry 
coals and the semi-bituminous of Monmouthshire are in strong 
demand, the latter at prices ranging from 9s. 9d. to 10s, 9d., and 
small steam of best quality is reported scarce. Closing prices on 
‘Change mid-week were as follows: — Best steam, lls. 6d. to 


lls. 9d.; seconds, 10s. 9d. to lls. 3d.; best dries, 10s. 6d. to | 


10s. 9d.; seconds, 9s. 6d. to 10s.; best small, 6s. 3d. to 6s. 6d.; 
seconds, 5s. 9d. to 6s.; inferior, 5s. 3d. to 5s. 6d. 
The change in the weather to something like a wintry state has 


had an effect on house coal, and with an increased activity there | 


is more firmness in price. Latest quotations are :— Best households, 
Ils. 3d. to lls. 6d.; seconds, 10s. to 10s. 6d.; No. 3 Rhondda, 
10s. 6d. to 10s. 9d.; brush, 9s. 3d. to 9s. 6d.; small, 8s. 3d. to 
8s. 6d.; No. 2 Rhondda, 9s. 9d. to 10s.; through, 7s. 3d. to 7s. 6d.; 
small, ds. 3d. to 5s, 6d. 

Swansea prices: Anthracite, lls. to lls. 6d.; seconds, 10s. 6d. 
to 1ls.; ordinary, 8s. 9d. to 9s, 3d.; small rubbly cubes, 4s. 9d. to 
5s.; steam, 10s. to 10s. 6d.; seconds, 9s. to 9s. 6d.; bunkers, 8s. to 
8s. 6d.; small, 4s. 9d. to 5s. 9d. House coals, No. 3 Rhondda, 





10s. 6d. to lls. 6d.; through, 9s. to 9s. 6d.; small, 8s. to 8s. 6d.; | 


No, 2 Rhondda, 9s, 6d. to 10s.; through, 7s. 9d. to 8s. 6d.; small, 
5s. 3d. to ds. 6d. 

At Cardiff patent fuel is in good demand, prices, 10s. to 10s. 9d., 
according to brand. Several large cargoes were despatched last 
week, one of 4400 to Rio, and another 5500 to Buenos Ayres. 
Swansea prices remain at 9s. 6d. to 10s. Exports last week were 
limited to 3850 tons. Cardiff coke trade is brisk with advancing 
prices, latest 15s. 6d. to 17s. for furnace, 17s, 3d. to 24s. foundry, 
according to quality. 

One of the most important sliding scale meetings in connection 
with the coal trade of Wales that has been held for some years 
took place at Cardiff on Saturday, when there was a full attend- 
ance of coalowners and workmen’s representatives. Asat previous | 
meetings of late, the views of neither parties were allowed to 
transpire ; but the suggestions of each, with regard toa new agree- 
ment to come into force at the end of March, when the scale 
ceases, were duly deliberated upon. It was also officially stated, 
at the close of the meeting, that both employers and employed 
recognised the importance of a settlement of the question being 
effected as quickly as possible; and as both sides treated the 
points at issue in an amicable spirit, it may be taken as granted 
that no stoppage of work is likely. The question of control of 
output was considered at the meeting, and while the owners’ re- 
presentatives pointed out the difficulty in carrying through such a 
measure, they still cordially invited the assistance of the men in 
the endeavour to formulate a workable scheme. The meeting 
was adjourned till Saturday. 

The Dowlais colliers have decided to help the Abernant strikers. 

The proposed railway from Portmadoc to Beddgelert, which was 
to open out one of the finest mountain passes in North Wales, and 
one of the scenic spots in the season, is to be abandoned. The 
necessary two-thirds majority on the Portmadoc District Council 
could not be obtained. 

The Cambrian Railway’s half-yearly report, to hand, states that 
the receipts show an increase of £5196. A surplus of £3979 is 
carried forward after paying 4 per cent. on D debentures. The 
vacancy caused by the death of Mr. E. Davies, Ocean Colliery, is 
not to be tilled. 

The Monmouthshire Coalowners’ Association held their annual 
meeting on Saturday, when it was shown that the total quantity of 
coal worked during the year indicated an increase of 541,004 tons 
over the total of the previous year. Mr. T. H. Weakin, of Varteg 
Collieries, was elected chairman, vice Major Wilkinson, to whom 
cordial thanks were voted for his able chairmanship for the past 
five years. 

Mid-week it was announced that the tin - plate outlook at 
Cwmbwrla was gloomy, eight mills, employing 150 hands, having 
stopped. By the end of the week the tin-house men will have 
finished the stock, and unless the meeting of shareholders on 
Saturday results in benefit, the stoppage of the whole place, with 
its 400 workmen, is a certainty. 

In the case of the division between the shareholders of the 
Morriston and Midland, the dispute is now before the law courts, 
and nothing can be stated until a decision is made known. 

A good deal of work has been turned out from the tin-plate mills 
of the Swansea district during the week. The collective total 
came up to 62,935 boxes. Shipments totalled 56,159 boxes. 
Stocks consist of 124,753 boxes, compared with 168,628 boxes this 
time last year. At the Duffryn eight mills are now working. At 
the Foxhole three were going all last week, and the full number at 
the Beaufort, Upper Forest, Cwmbwrla, Midland, and Morriston 
Works. At Cwmfelin eleven mills, at Cardonel four, and at 
Clydach five. At Pontardawe all mills are working well, and the 
same at Ystalyfera. 

I note at the Duffryn eleven tin sets working day and night, and 
many are working double shifts at other works. Altogether 
prospects are sufficient to justify the belief that a good spring 
business is certain. Heavy loadings to the East in March are 
secured, At Briton Ferry good average work is being done. At | 











Llanelly the Morewood question continues engrossing, but it is 
hoped that means will be taken to prevent a stoppage, as these 
may be continued until a settlement can be arranged. The new 
steel works is going along with vigour. Preparations for the new 
dock have begun, and extensive plant is to hand. 

The animation in the iron and steel trades has shown no sign of 








On the East Coast, however, the trade has | 





| 
| falling off ; instead, several new features are to be noted of an 


| encouraging character. One of these is the revival of the old | 
It was stated on ’Change, Swansea, | 


Welsh merchant bar trade. 
this week, that the manufacture had been again resumed at several 
of the works. 


| 


Ingot or steel quality will take the place of the old bar iron, and | 


this can be easily welded and worked by blacksmiths, 
The pig iron market shows an advance all round upon the week, 


or use. Bars have been in free demand. Plates are stiffening, and it 
is said that one of the large ironworks has secured a substantial 
order from the Admiralty. 
tin bars, and wagon spokes. The marked activity at the leading 
works is the subject of comment amongst the workmen, who fully 
anticipate that their sliding scale will justify an advance at the 
next audit. 

Latest quotations on Change, Swansea, are as follows :—Glasgow 
warrauts, 45s. 114d. cash buyers ; Middlesbrough, No. 3, 40s. 8d.; 
hematite, 50s. 9d.; Welsh bars, £5 7s. 6d. to £5 10s.; sheet iron 
and steel, £6 7s. 6d. to £6 10s.; steel rails, heavy sections, £4 10s. 
to £4 12s, 6d.; light, £5 10s. to £5 12s, 6d. Bessemer steel : Tin- 
plate bars, £4 1s. 6d.; Siemens, £4 2s. 6d. Tin-plates: Bessemer 
steel cokes, 9s. 9d. to 10s.; Siemens coke finish, 10s, to 10s, 6d.; 
ternes, per double box, 28 by 20 c., 17s. 6d., 18s. 6d., to 20s.; best 
charcoal, 10s. 6d. to 12s. Block tin, £64 to £64 11s. 3d. 

At Cardiff iron ore is brisk. Prices: Tafna, 13s, 3d. to 13s. 6d.; 
Rubio, l4s. to 14s. 3d. Swansea imported 1700 tons last week, and 
considerable quantities came in from Cyfarthfa, Dowlais, and Ebbw 

Yale. 

The cargoes of pig iron received at Swansea during the week 
amounted to 2322 tons, and, in addition, 2050 tons of iron pyrites 
came from Norway. 

The mason strike at Cardiff has come to an end. 

The Great Western Railway Company has been approached 
with regard to a proposed light railway from Burnham to Brent, 
and it is regarded as highly probable that the scheme will be 
carried out. 

Mr. D. A. Thomas, M.P. for Merthyr, has asked the President 
of the Board of Trade, in the House, whether Government would 
adopt measures for the relief of the tin-plate industry in Wales. 
The reply was untavourable. 

The engineers to the Taff Vale Windsor Dock scheme, to come 
before the House, submit a statement of expenditure as £1,232,399, 
as compared with the estimate of last year, £854,000. The dock 
itself will cover a larger space than the proposed one of 1895 and 
1896, the earthwork costing £238,125, as against £116,000; 
masonry and concrete, £556,746, as compared with £431,270. 
























NOTES FROM GERMANY. 


(From our own Correspondent.) 


more life, increasing inquiries on foreign account having been 
| reported in several instances. Ata recent tendering for 2579 t. 
steel rails of different descriptions for Bukarest, the Belgian 
Company Cockerill got the order, offering lowest at 140f., 141f., 
and 143f. p.t. free Galatz, to be delivered in April or May of present 
year. The Roumanian State Railways will also invite tenders for 
the supply of 600 goods wagons. 

The iron ore trade in the Siegerland and in Rheinland- Westphalia 
remains favourably situated, the numerous orders of previous date, 
| which in many instances reach up to the end of present year, 
securing a healthy and remunerative occupation. Activity on the 
| iron market continues, on the whole, moderate. The pig iron 
| business is quiet, not to say dull ; stocks have been slightly increasing 
| at the blast furnace works, and a restriction in output was deemed 
advisable. A limited demand comes in for billets and blooms, 
and there is little or no inclination to place orders for forward 
delivery. Raw bars in basic cost M. 84 p.t. for home consumption, 
blooms, good quality, fetching M. 85 to 86 p.t., and for best sorts 
M. 3to 4 p.t. more has been realised. Some of the larger girder 


| 
| 

Pitwoood 14s, 6d. ex ship. | mills are pretty well supplied with fresh work, while others seem 
| 


comparatively neglected. Stores are still rather heavy. The 
rice of M. 105 p.t. free Burbach has not yet been universally 
accepted, many of the larger dealers being still in a position to 
make lower offers. The disappointing prospects concerning the 


| forming of a bar convention have naturally told upon the general 


condition of this important branch of business, prices being exceed- 
ingly weak and on the whole unremunerative. To realise more 
than M. 120 p.t. for bars is considered almost out of the question, 
and for bars in basic M. 115 p.t. is offered. Low as these quota- 
tions may seem, makers are known to have accepted even less, 
Employment at the larger bar mills is pretty strong and rather 


increasing from week to week, and so the mills are compelled to | 


ask for fairly long terms of delivery. The heavy plate business is 
generally in the same condition as before, activity being pretty 
regular, though not brisk. Numerous, and in some instances 
rather heavy orders for ship plates have been secured, but the 
prices that had to be taken leave only a small profit. 
prices are M. 137°50 p.t. for plates in basic, M. 157°50 p.t. for 
Siemens-Martin plates, M. 212 to 240 p.t. for heavy boiler plates, 
free Essen, Siegen, or Kinigshiitte. The gas tube trade continues 
to suffer through the ever-increasing competition of American 
firms ; the tube syndicate has been obliged to considerably reduce | 
the discount rates. 

Pretty favourable accounts are given regarding the activity on 
the Rhenish-Westphalian coal market. Demand for engine classes 
of fuel has been considerably improving upon the week, shipments 
from the Ruhr harbours having been specially heavy. House coal 
is weak of sale generally. The Rhenish-Westphalian Coal Conven- 
tion has entered into negotiations with the Railway Minister con- 
cerning a contract for 1,900,000 t. locomotive coal—400,000 t. 
more than in the year before; the syndicate asked M. 9°6 p.t., 
which is 0°60 pf. more than last year, while the Minister offered 
to pay M. 9°20 p.t. only. 

A fearful explosion occurred last week in the Carolinengliick 
Colliery, near Bochum. 118 persons were killed and many injured. | 

On the Austro-Hungarian iron market a steady, though for the | 
present rather slow increase in the demand for merchant and 
structural iron has been noticeable upon the week, and there has 
also been a little more life stirring in the plate business, The | 
Austrian wagon factories have again been fortunate in obtaining 
contracts for 500 passenger and goods wagons, The greater part of 
these wagons are for the Anatolian railways, and some for the 
Bulgarian railways. 

On the Austro-Hungarian coal market the demand for house 
coal has improved, and that for engine fuel is steady, if not brisk. 
The Elbe shipping has already commenced, and this is expected 
to cause a revival in the exports of brown coal. 

The Belgian iron business has been improving a little during the 
week now past ; exports, at least, show aslight increase. The con- 
dition of prices is, on the whole, comparatively unsatisfactory. 
Luxemburg foundry pig is quoted 56f. p.t. ; common forge pig, 
52f. to 5df. p.t.; merchant bars, f.o.b. Antwerp, No. 2, 125f.; 
No. 3, 130f. to 135f. p.t.; merchant bars, free Belgian station, 
No. 2, 130f. to 132°50f. p.t.; No. 135f. to 137°50f. p.t.; girders, 
f.o.b. Antwerp, 127°50f. to 130f. p.t.; the same, free Belgian 
station, 130°50f. p.t.; iron plates for export, No. 2, 135f. to 140f.; 
No. 3, 145f. to 1568, p.t.; steel rails stand on 105f. to 110f. p.t. 

In the beginning of the present year the number of blast fur- 
naces in blow in Belgium was as follows :—Charleroi district : 
Acoz, 2, 1 blown out ; Bracquegnies, 2, 2 blown out ; Thy-le- 
Chateau, 6, 5 blown out; Sud-Chatelineau, 1; Couillet, 4, 1 
blown out ; La Louvitre, 2, 1 blown out ; Bouchill, 2, 1 blown out; 
Monceau, 2; La Providence, 3; together, 24,11 blown out. Litge 
district: Cockerill, 6, 1 blown out; Ongrée, 3; Angleur, 3, 2 
blown out ; Espérance, 2; Grivegnée, 1 ; together, 15 in blow and 
3 put out. Luxemburg: Athus, 2; Halanzy, 2; Musson, 2; 


though I notice large stocks, showing that make is in excess of sale | 


Light and heavy rails are in demand, | 


Convention | 


| ** Whardown ” track tools. —This is an illustrated catalogue and 


| price list of the appliances made by the above firm for railway 


| efficiency of centrifugal fans and so-called “rotary” 


possible standard. 


together, 6 in blow. Production of the blast furnaces jn io 
2570 t. for the twenty-four hours. Was 
Belgian business in coal and coke was for 1897 as under «. 
Export, 
Pit coal. 








1897. 1896. 1807, > 
To Tons. Tons, Tons. To . 
Germany 219,001 87,564 aren 
England 4,554 
Brazil 8,580 bk 
Chili ales 36,075 
| United States 20,105 


France .. .. 
Luxemburg .. 








9,175 





Italy a 

Holland.. 361,365 300,468 

Argentina 8,575 9,830 

Russia 12,400 18,020 

Sweden... .. 11,587 11,510 

Switzerland .. 44,045 i 13,339 17,489 
Uruguay is der ‘ve 1,200 ye 
Other countries... .. 34,608 






Tee. nc os OA 


5,50 


Import. 


From 
Germany 1,060,781 928,190 242,412 237,405 
England B84,.41 326,772 ar 
France .. 560,300 431,815 20,143 20,289 
Holland... un 8,918 6,311 .. — 
Other countries... .. 63 270 =... 7,017 2.638 


Total ..  .. .. 2,010,003 1,693,376 ©. 269,572 260,973 

Export in briquettes from Belgium was for 1897 :—Algeria 
1904 t., against 5130 t. in 1896; Germany, 15,415 t., against 
19,712 t.; England, 26,710 t., against 23,075t.; Australia, 650 t 
against 1600 t.; Brazil, 2670 t., against 4760 t.; Chili, 1060 ¢° 
against 2710 t.; China, 7713 t., against 2620 t.; Cuba and Porto Ries 
3850 t., against 4050 t.; Egypt, 1750 t., against 3650 t.; Spain, 
5041 t., against 14,150 t.; Congo State, 1 2t., against 4950 t.: 
United States of America, 74,950 t., against 62,490 t.; France, 
300,354 t., against 170,826 t.; Luxemburg, t 
36,785 t.; Italy, 4290 t., against 4790 t.; Japan, 4380 t. in 1896. 
Mexico, 5000 t., against 1680 t.; Low Countries, 22,852 t., against 
19,643 t.; Portugal, 4433 t., against 3833 t.; Argentina, 5310 t,. 
against 7855 t.; Switzerland, 65,016 t., against 51,920 t.; Turkey 
880 t., against 2950 t.; other countries, 7972 t., against 6415 {: 
together, 603,165 t., against 459,974 t. 








30,995 t., against 
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Owing to strong winds 





THE demand for steam still keeps brisk. 


| sailing tonnage is rather scarce, and the house coal trade is quiet, 
THE general iron trade is, it appears, showing a little | Pri 


Prices are firm. 
February 19th was: 
tons. No alteration in tin-plates, 
well off for orders. 

Coal: Best steam, 10s, 3d. to 10s. 6d. ; seconds, 9s. 9d. ; house 
coal, best, 1ls.; dock screenings, 6s. 3d. to 6s. 6d.; colliery small 
6s. to 6s. 3d.; smiths’ coal, 6s. 6d. Patent fuel, 10s. Pig iron: Scotch 
warrants, 46s. 4d.; Hematite warrants, 49s. 4d. f.o.b. Cumber- 
land ; Middlesbrough No. 3, 40s. 11d., prompt ; Middlesbrough 
hematite, Sls. Iron ore: Rubio, 13s. 6d. to 13s. 9d. ; Tafna, 13s, 
to 13s. 3d. Steel: Rails, heavy sections, £4 10s, to £4 12s, td; 
light ditto, £5 10s. to £5 12s. td., f.o.b.; Bessemer steel tin-plate 
bars, £4 1s, 6d.; Siemens steel tin-plate bars, £4 2s, 6d.; all delivered 
in the district, cash. Tin-plates: Bessemer steel, coke, {s. 9d, ; 
Siemens, coke finish, 10s. Pitwood, 14s. 9d. to lis. London 
Exchange Telegram : Copper, £49 16s. 3d. ; Straits tin, £64 1s, 3d, 
Freights : Outward freights very firm. 


The quantity of coal exported for the week ending 
Foreign, 55,869 tons, and coastwise, 20,105 
Steel and iron works are 





CATALOGUES. 





Price and Corneille, London.—TIllustrated catalogue of the 
** Westminster” gas engine. 

E. Blake Smith and Co., Manchester.—Hydraulic machinery, 
hoists, cranes, and conveyors, 

Walter A. Wood, Mowing and Reaping Machine Company, 
London,—45th annual catalogue of mowers, reapers, and binders. 


C. W. Burton, Griffiths, and Co., Ludgate-square, London. 
Illustrated circular of the ‘Spencer’ double-turret automatic 
screw machine for producing work from the bar in brass, iron, or 
steel. 


Palatine Engineering Company, Limited, Liverpool.—IIlustrated 
catalogue and price list of Deacon’s waste-detecting meter and 
Lord Kelvin’s water taps and steam valves. Illustrated catalogue 
of the Palatine cycles. 

Laing, Wharton, and London and Leeds. 


Down, Limited, 


permanent way work, 

Edward Wood and Co., Limited, Manchester. Tabulated list 
of steel plate girders, riveted girders, and rolled steel joists, with 
safe loads appended.—This handy card will be found useful by 
bridge builders, constructional engineers, &c. 

The Risdon Iron Works, San Francisco, U.S.A. 
7, air-compressing machinery and improved rock drills. 
particulars of their manufactures, this book contains a large «mount 
of useful technical information relating to the use of compressed 
air. 

Sturtevant Engineering Company, London. New_ illustrated 
catalogue of the Sturtevant steel pressure blowers.—The makers 
are anxious that special reference should be made to pages 51—‘0 
of the catalogue, which are devoted to a comparison of the relative 
blowers, 


Catalogue No. 
Besides 


demonstrating from experiment and actual experience the super'- 
ority of fans, 

The Hydraulic Engineering Company, Chester and London. 
General illustrated catalogue of hydraulic and other machinery.— 
This is an excellent example of what a catalogue should he. It is 


a handsomely bound book, containing upwards of 200 pages, the 


paper, typography, and illustrations alike being of the highest 
We note that the Hydraulic Engineering Com- 
pany is wisely laying itself ont for the application of electricity as 


a motive agent. 








THe NicaraGvua Canat.—The Nicaragua Canal ‘‘ Contract, 
concerning which the .Vew York Herald has exclusive informtaton 
through its Panama correspondent, is an idle rumour that would 
not be worth contradiction did it not impugn the integrity of the 
engineers with the Commission. This Hera/d item credits the 
Commission with officially stating that the canal can be built 
for “‘ less than three-fourths of the original estimates,” and adds 
that the contract for the canal has actua!ly been let to an Ohio 
and New York syndicate. It also charges that if each of the 
thirteen engineers with the Commission represents a separate 
syndicate, with a corresponding rivalry in its effort. The explana- 
tion of all this is that the Heru/d confounds the visit and state- 
ments of an independent party of Chicago contractors, now 
following up the Commission, with the work of the Commission 
itself. It is hardly necessary to state that the Commission will 
make its first report to the Government; is not yet in a position 
to make any official estimates of cost, and has no power to award 
contracts. The item regarding the Commission’s engineers 1s 
only another case of ‘‘mix” with the contractors before referred 





to, who represent a Chicago syndicate.—Engineeriny News. 
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cna for Letters Patent. 





entions have been “communicated " the 
adress of the communicating party are 





CompBusTION Motors, 





rs for Use in Boors and SxHoegs, T. Brining, 


; WHEELS for VEHICLES, E. Frenot, 





” Taks und Gear of VELOCIPEDES, 





onparRy Barrertes, D. d Arbel, London. 


) 








W. H. Macers, Bexley Heath, 


wrine the Strinas of PIANOFORTES, « 





Cal ines, A. E. Walker, 





y. Sweet and A. Lindsey, 


Avtar Construction, H. J. Blakeway, 








. Green and A. Meyen- 








. pe ‘TIVE ENGINES, 


ApraRatus for MAKING 


. Boats, 8. Loewenberg, 








vURACTURE of TRON and STEREL, 





'HAWING FRozEN Grounp, W. Cooper, 


. Buerstinghaus, London. 





2. B. Badcock, London. 

#8, F. Mossberg, London. 
415. Enornes, A. F. Spooner.—(4. Daly, France.) 
Power CHarr ¥ Currens, 





R. Maynard, London, 








UMBRELLAS to CyCLEs, 





Cyc LES, K. Gengnagel, St. Leonards-on-Sea. 





*, and G. Power, Birmingham. 





Beech, Water Orton, 
a May ANU FAC TURE Of IRoN and STeEt Tupes, J. Legge, 


. Cryer LES, R. W. H. Rodney, Bristol. 
Davina Macuines, J., J. 





W., and J. H. Booth, 
C 'ARDBOARD Boxks, A. W. and A. H. Stevenson, 


3437, Orerarixa Cc IRC ULAR Saws, W. Dixon, Glasgow 

NEwspaPERs, A. J. Lehmann and 
H. A. van emaienen, Liverpool. 

$489. _ PAcKaG ks, A. J. Lehmann and H. A. van Hoog- 


3440. Rina fieaenine Frames, M. Fielding and J. W. 


mal. PaRawBt L ATORS, R. 8S, Hunter and W, E, W. Clay, 





| $442. Eco BoiLe 

8443. Gear, G. 
Coventry 

8444. Construction of Air Vatves, J. Murrie, 
Glasgow. 

3445, Spray-propucers, 8. Morris and G. B. Hamer, 
Keighley. 

- Umpretta Rip Hoipers, A. Duke, Chelten- 
1am, 

3447. SuppLyina O11, W. Reynolds and L. G, Astley, 
Coventry. 

3448, PRINT 
Burnley. 

3449. ELECTRICAL DRIivinc of Macuinery, J. R. Garner, 

M: unchester. 

3450, Tr#aTMENT of Sewace, F. M. and D D. Spence 

Manchester. 


J. C. Daniel, Hanley. 
aylor, C. D. Turrall, and A. Bednell, 












NG Ro.igr, W. H. Clegg and J. Jowett, 








ham. 

3452. Lamps, S. and T. Eaton, and 8, Eaton, jun., 
London 

3453. Steam Bor_erR Furnaces, A. Nixon, London. 

4. Brakes, W. Biddles, Leicester. 

5. Turbines, W. H. Clarke and F. J. Warburton, 
Newcastle-on-Tyne. 

3456. Pneumatic VaLves, J. N. M. C. M. Briscoe, 
Duwblin,. 

3457. Casszs for Srorinc Feopsturrs, J. A. Wilson, 
Dundee. 

8458. Brusu, W. Senveu, Lonavn. 

3459. CYCLING SKIRTS, A. Harman, Southsea. 

3460. Tobacco Pipr, A. Gray, Helensburgh, Dumbar- 
tonshire. 

3461. Warerticnt Firrinas for Skyticut, W. Bell, 
Glasgow. 

3462, Winbow Fastener, J. Somerville, Edinburgh. 

3463. Savcepan, H. Carah, Devonport. 

3464. VENTILATOR, R. Briggs, Manchester. 








chester, 


son, Manchester 
3467. Winpow Fasreners, C, L. Tweedale, Ormskirk, 
Lanes. 
3468. Motive Power for PropkLiinG Boats, H. Maxim, 
idon. 








London. 

3470. Trawt Nets, G. H. Wise and (. E. Ward, 
London. 

3471. CLEANING SmaLt RirF_e BarReEts, PD. Scott, 
London. 

3472. Dusters, D. Scott, London. 

3473. IMPROVED STaGE Pivoror TURNTABLE, A. Fryers, 
London. 

3474. APPLIANCE to ApMit Arr to BARRELS, E. J. Briggs, 
London. 

3475. Makina Joints in Woop Panes, W. Osment, 
London. 





34 Ececrric GENERATORS, J. Atkinson, Marple, 
Cheshire. 

3477. Prere sage a R. Wilson, London. 

3478. Cranes, D. Roche, London. 

3479. MEASUR be Disranc ges, C. A. Allison.—{J. G. 


Hanks, United States.) 

3480. WINDows, F. and C. G, Smith, Birmingham. 

3481. Frour SirrinG Macuines, E. Edwards.—(X. 
Rothe, Gevimany.) 

3482. Cop Sprnpies, J. Battersby and B. W. Fleisher, 
London. 

3483. MeraLtic Packine for Sprnpies, F. F. Swain, 
London. 

3484. CycLe Frames, A. Longtin, London. 

3485. Pneumatic Tires, ©. Brown and L. Shaw, 
London. 

3486. BALL-BEARINGS for VEHICLE WHEELS, J. Pugsley, 
London. 

3487. Lamps, F. M. Rogers.—(C. S. Forbes, Franc’.) 

3488. TILE-ROOFING APPARATUS, K. Thomann, Liver- 
pool. 

3489. GARDEN Tents, H. C. Jensen and H. Zollinger, 
London. 

340. Winpows, L. S. Bradshaw and 8S. J. Fell, 
London. 

3401. OveRBoor for Horses, W. Cain and F. L. Hall, 
London. 

842. Dritis, W. J. Hatton and C. A. Cram, London. 

3493. BURNING INCANDESCENT MANTLES, W. McKean, 
London. 

8404. Metar Casgs, G. W. Baker, London. 

345, Morors, J. 8S. Raworth, London. 

346. Exvecrric Cur-ovut Apparatus, L. Andrews, 
London. 

3407. OBTAINING MeTALLIC Beryiiium, L. Liebmann, 
London. 

3498. Drive Cuarns, E. G. Hoffmann, London. 

34%, CLUTCHES for PULLEYS, E. G. Hoffmann, 








3500. NUMBERING Mat Hines, P.M. Justice.—(J. Wett 
and W. Wear, Uaited States.) 

3501. 'P RODUCING ELectric CurRENTS, W. S. Simpson, 
_London. 

2. Suips’ Prope.iers, R. J. Rae, London. 

. InsuLatina MaTeRiats, J. H. W. Stringfellow, 
London. 

3504. Box, A. 8. King, London. 

3505. Box, A. 8S. King, London. 

8506. MANUFACTURE Of Socks and Stock es, E. Lessing, 
London. 

3507. Merers, Evershed and Vignoles, Ltd., and S. 
Evershed, London. 

3508. GearInG for Bicycies, J. Coley - Rromfield, 
London. 
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3509. Nuts, G. Radel, jun., London. 

3510. CycLes, L. C. Cary, T. H. Conklin, and C. R. 
Morehead, London. 

$511. MaRInE Enoine, J. Wilkinson and P. Israel, 
Manchester. 

3512. Cyc_e Stanp, J. R. Douglas-Ross.—{ Don Adolfo, 
Cambiaso, St. Domingo. 

8513. VenicLk Cover, T. Osborne and R. Brown, jun., 
Belfast. 

3514. ELectric Conpuctinac Boot, W. Richardson, 
Northampton. 

3515. BALANcING Gear, L. 8. Blackden, Cambridge. 
3516, FouR-WHEELED Roap VEHICLES, T. Jameson, 
R. H. Foster, and W. Corteen, Hebburn-on-Tyne. 
3517. A New Skip Pan, H. A. May, Denton, next 

if yvesend. 
8518. NatLina Macuine, H. Oakes, Stafford. 
519. Moror, H. A. Stuart, Reading. 
3520. ELectric Lamp Hoxpker, G. H. Verity, Birming- 
ham. 
3521. Woop Curtrers, J. H. Ollier and W. Brown, 
_M: unchester. 
2. Woop Curtine, J. H. Ollier and W. Brown, 
Manchester. 
3523. Device for ConVEYING SANITARY Pipes, R. Wragg, 
Derby. 
— Roasters, T. M. Lynch, Liverpool. 
Tanks, F. M. Sims, F. T. and J. H. Harrop, 
Mt anche ster. 
3. PerrorateD Guitity Trap, J. Stables, Man- 
hester. 
7. Ruseinc Down Boor CuanneE .s, J. G. Grimsley, 
icester 
. Cre LE BrakE Work, C. T. B. Sangster, Birming- 





























ham. 
3529. PNrumatic._ Tires for BicyciEs, T. Lees, Glas- 


3530. ComprnaTion Sattina Toor, W. H. Clover, 
Dublin. 

3581. SroraGck of ACETYLENE Gas, T. Mitchell, Man- 
chester. 

35382. Foc Sianats for Raitways, J. Blackburn, 

irimsby. 

3. MacuiIne for Ratsina CiotuH, E. Butterworth, 
Halifax. 

3584. CycLk Hanp Gerar, F. Keeling, Bobber’s Mill, 

Votts. 

5. Loom Tempies, W., H. E., and J. C. Lupton, 

Manchester. 
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3451. Pencin Cases, F. W. T. Turton, Birming- | 


34.5. StkaM BoiLeR Furnaces, W. D. Grimshaw, Man- | 





3466. Frurr Packine, H. W. Rowland and W. H. Harri- | 


Cover for Pumps, 8. W. Hodge and T. W. Porter, | 











38619. 








| 
3536. MAKING 


Berlin. 


3537. HanpiEs for BicycLEes, M. Steel, Newcastle-on- 


Tyne. 


3538. CANDLESTICKS, 


Wales 


8539. CLosING Doors, J. 


Bolton. 


3540. Caskets, M. Fidler, London. 
3541. STEAMSHIP 


Belfast. 
3542. BRAKES, 
N.B. 


3543. Prosecrives, R. A. Hadfield, London. 
3544. FasTeNERS for Winpows, A. ‘ 


chester. 


3545, SEED Extractors, Sir E. 
Ltd., and P. Dunkerley, Manchester. 
3546. Trace Enp Links, B. F. Cocker and J. Bishop, 


Sheffield. 


3547. Borine Cutters, J. R. Sutton, Sheffield. 
3548. PATTERN-CUTTING MACHINES, 8. A. Cooke, Man- 


chester. 


3549. RoLLeR Bearines, J. R. Hoyle and H. Colburn, 


Keighley. 


| 3550. Locks for Snips’ CaBix Doors, J. C. Robinson, 


London. 





93. PROCESS 
Brussels. 
3554. MANTLE 

Mancheste 






| 3555, SwITCHES, 


London, 


2 


Dublin. 


3557, CONSTRUCTION 


London. 
558. WHEELS, 


3560. DRIVING 
London. 


3561. BipartTire NEEDLE, H. Spruck and W. Flecknei, 


London. 





Liverpool. 





London. 


3506. CorK HOLDERS 


London. 
3567. PicTURE 
chester. 


3568. SEPARATING 


Manchester. 


35€9. ELecrricaL INnDI-ATING APPARATUS, A. Custodis, 


London. 


3570. HANDLES for OPERATING 


B. sondon. 
7 





3572, SADDLE 
London. 


3573. LAYING SUBMARINE CABLEs, C. 


Cornwall. 


3574. Heat Non-conpuctine } 


London. 


3575. CouPLING 


France. ) 
6. 








3. 


London. 


3578. LABEL - ATTACHING Devicr for Sacks, J. Alsop, 


London. 


3579. Coin RECEPTACLES, 


London. 


3580. APPARATUS for § 


London. 


3581. Fiat Fisre, 
Company, of Une ited Staten) | 





2. Wait 


: EA 
3583. BorrLe - CORKING 


London. 
37 





3585 
London. 


4. Moror Cars, H. Junge, London. 
7. Rotier Beartineos, F. Mossberg, London. 
3588. CycLe WHEELS, A. Hiinsel and A. Pietschmann, 





sondon. 


3589. CoLLIsion Mats for VESSELS, 


London. 


3590, ApvERTISING, T. F. Shepherd and G. H. Gledhill, 


London. 
3591. LATHES, 


Lavigne, United States. 
3. Gover, E. $ 
3 TABLES, J. 
3594. GENERATORS 


AQ 






London. 


3595. ScREW WRENCHES, 


many. 
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3597. CONVERT 
W. Asterley 

3598. STEAM 
London. 





3599. Nur, A. Dunolly and C. 
3600. POLISHING 
Topacco PIPEs, 

2. SAFETY JOINT, W. E. Mason, ‘Ormskirk, Lancs. 
3603. Jouts of METALLIC 3 i 
Birmingham. 


3604. DyEING 
Manchester. 
3605. H 





mingham. 





mingham. 
3610. SUCKING 


chester. 


3612. BorrLe Stopper, G. W. Waugh and A. Nicholson, 


Sheffield. 


3613. CiGarR Ho.per, R. Lennie, Glasgow. 
3614. EXTRACTING G y 


Glasgow 
3615. Cy’ 








3616. CANDLE: 





3617. SasH Fast 
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WATER 


Nottingham. 
3624. CARRYING 
Sunderland. 









3630. SiDEG 





3631. CoILs of THREAD, L. Giitermann, London. 
BEDSTEAD, H. W. Cracknell, London. 
, F. A. Rouse, London. 


a Ps 
3634. Door Latcn, ‘Ss. . Coales and J. Kitching, 


London. 


8685. Woop Screws, E. 





Dovus.k-action GANG-saws, J. 


Rigby and W. R. Taylor, | 


| 3641. CISTERNS, 


D. Wyllie and J. Allardice, Arbroath, 


Armitage and Sons, 


1. Desk, H. Baum, Brussels. 
. Cycies, R. H. Koppel and F. Florian, Brussels. 





and Chimney Brarer, H. 3657. 





3556. CARRIER for Baas, E. P. Culverwell, Howth, Co, | 3666 





. VELOCIPEDES, E. 5 > 
CRANKS of VeLocIPEDES, P. H. Davis, 


AppaRATus for 





» Eve rng m Lamps, F. Brown, Birmingham. ae 
3565, aoe Cuaaen Exarxe FL ats, W.:Phillipson, 


r BaRRELS, H. Launderson, 






MANGLEs, W. J. Head, 


GOVE RNOR, 





MANUFACTURE of BRE AD, 
3577. LEVEL and BRVEL 









36! 
3685. ManurFactuRE of Wappine, J. Eddison, 


{United States Flas Fibre 





4. EXTINGUISHER for Lamps, M. J. Elton, London. 


Fat Propvucine, G. . Ristic and V. Noback, 





8608. RUBBER TIRES for WHEE 
36%. Pipes and Pipk CLeaNERS, F. Parkinson, 


6. Boor L. ASTS, w. 
Rotary Mori0s, W. C. Tunn : 


3702. PREss 
3703. SHor Brusues, T. J. Pickford, Leeds. 
3704. Strop with C. 
3705. WATER-CLOS 
3706. CHILDREN 


na 
Topacco 


Ls, E. Taylor, Birmingham. 
Ss 


T. Reid and H. Thorp, 


EQuaALISERS, 
Harrison, Middlesbrough-on-Tees. 
3606. Fixing Buttons on Bo ts, 


7. HorsesHoes. J. Gregg, Belfast. 

8. CycLe Drivine Grar, F. H. Crawford, Belfast. 

3609. Rivetinc U i 

Borrt_e for CHILDREN, W. 
Baden, Germany. 

3611. MINERAL 













_E Dress Guarp Fittings, 
Birmingham. 
nicks, F. Biddle, Birmingham. 
ENER, J. T. Woodhouse, Sheffield. 
8. CycLE Mupauarps, W. E. Yates, Manchester. 
WIRE-HOLDING REELS, 
Birrell, Liverpool. 
3620. Wire Mats, 8. Taylor, Liverpool. 
3621. PropucinG Lustrous EFrrects on THREADS, A. 
Hoegger, Manchester. 
22, Taps, J. Shanks, Glasgow. 
Horn for STEAMERS, I. and W. Smith, 





3724. Bassin 






3. SounDING 
LuaGaGE on Cyc.es, H. 8 


. SHow Carps, W. Bowden, Manchester. 

s, E. Morin, Brussels. 

-cars, E. Mignot, Brussels. 

Corset Stay, k 

3629. Door Fasten1na, 
Jones, London. 

irip, W. A. Smelt, Kingston-on-Thames. 


W. F. Hobdell and 


J. Cavanagh, London. 


| 3636. SuspeNDERS for Drawers, C. Pike, London. 


3¢37. Drop Catcner for Borries, A. 8. Bowley, 
London. 

| 3638. StkEAM SUPERHEATER, J. Grubinski, London. 

| 3639. CLosinc Pouncrures in Tires, W. Pearsall, 
Handsworth, Staffs. 

| 3640. Pack SappLe for Gu ns, A. Reichwald.—{7he 
Firm of F. Krupp, Germany.) 

F. A. Small, London. 
Leaks, J. L. Maurice and F. Chaplet, 











3642. STOPPING 
London. 


3643. GENERATING ACETYLENE Gas, E. Hopkins, 


London. 

3644. Tire VaLvE, J. Fischer, London. 

3045. TRANSMITTING MESSAGE -" ty Bernstein, —- 

3646. Butcners’ Trovuans, Golby.—-(K. Kutscha, 
Germany. 

3647. Mutoscores, E. B. Koopman.—(H. Casler, United 
States.) 

3648. Ruuers, C. F. Martin, London. 

3649. Burron Scro_t Connector, G. P. Taylor, Bir- 








mingham. 
365 


0. Hanpcurrs, A. Almqvist, London. 
1. BicycLk Hanpie Bars, G. W. Drew, London. 
FoLp1nG Beps, R. H. Buchanan, London. 


6! 








3653. EXTRACTING METALS from Sra Water, W. 8. 


Rock and J. Sinel, London. 


3654. EXxTractinc Metats from Sra Water, W. 8S. 


Rock, London. 

Pyev MATIC TIRES, - F. Windel, London. 

. CycLe Brakegs, W. M. Port, London. 

MovuLpDED pra tet A. E. E. Cantley and E. 
Springbom, London. 

8. Wavrer-cLosets, H. F. Passavant, London. 

. Srarcu Mixture, E. R. Dinsmore, London. 
INTERCOMMUNICATION BETWEEN Trains, -R. H. 
Chauvin and A. Bauban, London. 








3661. ExrinauisHinu Gas Lamps, G. Walker and A. 





Clement, London. 

362. ATTAC HING PENcILS to Pockets, T. A. King, 
London. 

3. CycLe Fo_piyG SunsHape, H. Meyer, London 

64. PNeumatic TirkEs for VeLociprpEs, M. Crawford, 

London. 





365. SwiveL Connections, H. H. Lake.—({The Scovill 


Manufacturi ing Company, United States.) 
ScerEw ANCHOR Piates, H. Buecking, London. 
7. Tintine Casks, A. Pidgeon and J. Turner, 
London. 





3668. SOLDERING ALUMINIUM JoINTs, H. W. Stillwell, 


London. 


3669. Tires, H. E. Newton.—(D. R. S. Galbraith, New 


ealand.) 

), CycLeE Supports, H. H. Elliott, London. 

. MANUFACTURE Of ACETYLISORUGENOL, O. Imray. 
aa The Farburerke cormals Meister Lucius and Briining, 
Germany.) 


3672. DyEinG Rattan Bampoo, R. C. W. Alexander, 


London. 


3678. Cootine Liquip, T. Lumsden, London. 
3674. PREPARATION of GRAIN for MALTING, E.S. Beaven, 


London. 


3675. BripGEs for STRINGED INSTRUMENTS, W.S. Simpson 


London. 
6. STEAM ENGINES 
7. Mitts for Puy 


N. Chandler, London. 
sRIsING, H. L. Kent, London. 





on 4 
3678. GELATINE, A. MacFarlane and H. W. Stanbury, 


London. 


3679. Borries, J. R. Bradley, H. Giles, and F. V. San- 


derson, London. 


3680. ORTHO-TOLUOL-SULPHO-ACID, J. Hauff, London. 
3681. Buoyancy Apparatus, F. Swanzy, W. Cleaver, 


and J. Thame, London. 


3682. Printina Macuines, J. C. Fell.{(C. B. Cottvell 


and Sons Company, United States.) 
83. Gas Burners, W. G. Potter, London. 
. Gas Burners, W. G. Potter, London. 


London. 


3686. RoLLeR Covertne, A. Bennie, London. 
3687. Dress Improvers, F. Meffert, London. 
3688. MeEpiIcaTiInc AIR and Gasrs, J. H. Moore, 


London. 


3689. ACETYLENE Gas GENERATORS, F. Kiichler, 


London. 


3600. ‘DryING VEGETABLE Susstances, H. McPhail, 


London. 


3601. Motor for DentaL ApPLIANcEs, W. G. Stoddart, 


London. 

192. Weavine of CLotn, P. N. Edmonds, London. 

. VaLves, J. E. L. Ogden, London. 

. TRamMcAR LEap-oFF Biock, E. Barker, London. 
Maeyetic Crrcuits, E. Wilson, London. 





3996, 1] Presser, E. J. Calfe, London. 


15th February, 1898. 


3697. CLarionETs, A. Clinton and R. Parker, 


London. 
s, A. Hopton, London. 





Leicester. 


3700. CuTTtING PuotoGRapHic Prints, H. J. Goodwin, 


Coventry. 


3701. CoLLAPsIBLE MILK Barrow, C. R. Watson, 


Stockton-on-Tees. 
na Bricks, J. P. Guy, London. 










E, B. C. Ransome, Ipswich. 
s, M. J. Adams, Leeds. 
faILcaRTs, F. R. Stubbs, London. 
. Gas Lamps, J. Fraser, Standford-le-Hope. 


3708. WatER Conpucror, G. Marshall, Darlington. 
3709. ENvELopEs, A. H. Smith, Sheffield. 
3710. ProtectinG the BinpinG of Books, H. W. Jarvis, 


Redear. 


3711. CyctE Banp Brake, R. Waycott and W. Bakcr, 


Paignton, Devon. 


3712. Nicut Licur for Domestic Purposes, A. J. 


Himmond, Barrow-in-Furness. 


3713. ARTIFICIAL Leas, W. Robson, Newcastle-on- 


Tyne. 


3714. ‘TREPANNING,” P. W. Faweet and J. Wills, 


Sheffield. 


3715. Fixinc CycLk Mup-cuarps, F. Howles and W. H. 


Brackett, Leamington. 


3716. Moror SiLencer, L. W. Crosta and J. Taylor 


and Sons, Limited, Nottingham. 
s for Rattway Tickets, E. Woodall and W. 
m, Manchester. 
; SENGER ALARM ComMuUNICcATION, E. W. Aston 
and W. T. Tudor, Salop. 
3719. Rerarnrna Cigars in Hoxiprrs, T. N. Rayward, 
Cardiff. 
3720. SPEED-REGULATING MECHANISM, G. W. Johnson. 
(J. C. Potter, United States.) 
7 FurNAcE FIRE-GRATES, J. Dangerfield, Bir- 
mingham. 
3722. GENERATING ACETYLENE Gas, C. J. Bailey and J. 
H. Nicklin, Manchester. 
3723. GLazinc Roors, G. and T. Hodgkinson, Man- 
chester. 











ETTEs, T. H. Mitchell, Manchester. 





“4 MakING Biscuits, J. Collongues, London. 


3726. Looms, J. H., J. J., G. B., and W. J. Anderson, 


L pete rong 
3727. WINNOWING COFFEE —— J. Tobell, —_— 


3728, Proputsion of Saips, W. G. Heys.—(J/. J. Heél- 


mann, France.) 


d, 3729. ANEMOMETERS, T. W. Short and W. J. Mason, 


London. 


3730. Curr-pRoTEcTOR, M. Weiss, Manchester. 
3731. TRANSMITTING DRAwINGs by TELEGRAPH, J. M. 





urtin, Glasgow. 





3732. Sprine Tires for WHEELS of Cycies, O. A. J. 


Lee, Glasgow. 


3733. Pick1ne Sticks for Weavixe Looms, W. Walton, 


Bradford. 


3734. VENTILATORS for Suips, J. Broadfoot, Glasgow. 
3735. Pumps, F. Rose, Liverpool. 
| 8736. WATER-TUBE STEAM GENERATORS, J. Thom, 


Live 


rpool. : 
8737. SHANK Sprinos for Boots, E. Bostock, jun 


Stafford. 
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3738. Heat-RESISTING Swine Joint, &c., J. Wynn, 
Cardiff. 

$739. H&EL-FINISHING Macutngs, A. J. Boult.—{T/: 
Npcdite Machine Company, United States.) 

3740. Lupricatina JourNnat Boxes, J. W. 
London. 

3i4l. Nur-Locks, J. H. Eckart, Glasgow. 

3742. CoLoUR-PRINTING Macuines, W. H. R. 

Liverpool. 

3743. Hors, E. Hunt.—(P. Swua, Jadia.) 

3744. STARCHING Macuinegs, H. D, Fitzpatrick.—(W. 4. 
Neurton, United States.) 

3745. ACETYLENE Gas GENERATOR, J. H. 
minghan. 

2746. CompBrnep Sowrna, 
London. 

$747. Cieats for Hotprne Tron, W. R. Nisbet, Walls- 
end-on-Tyne. 

8748. Can Oprner, C. A. Newton, London. 

3749. BLEacHING by Etecrrocysis, G. J. A. Rhodin, 
Manchester. 

8750. BRAKES 
chester. 

8751. FIRE-EXTINGUISHING SPRINKLERS, T. and E. C. 
Witter, Manchester. 

8752. SELF-ACTING SPINNING 
London. 

$753. Rounpanovuts, J. Brindle, Failsworth, near Man- 
chester. 

8754. Muntiptytne Powkr, R. Bird, Bwich, Brecon. 

3 Box Irons, J. A. Perks, sen., Bir- 


Skilton, 





Toye, 


&e., Macuine, J. Ernst, 


Man- 


for Cycies, J. P. Milbourne, 





Meters, T. Chisnall, 


7), CHARCOAL 
mingham. 
8756. Rreorpina Money Expenpirurs, F. D. Blackbee, 

Boseombe, Hants. 





8757. Ganaways for Sreampoats, J. H. Kirk, | 3848. Winning Yarn, H. Cameroun and J. M. Malloch, 
Glasgow. Dundee. 

8375S. VeLocipEDE CLampING Swueeves, H. Clark, | 3849. PreseERviInG Meat, W. B. Lucas, London, 
London. 3850. Lamp Ho tper, W. Geipel, F. M. T. Lange, and 

8759. Sappies, W. A. Carden, London. W. R. Saltrick, London. 

8760. Bait Vatves, T. R. Barford and 8S. Smith, | 3851. Lanecying Macutye, A. Evans and W. J. Morgan, 
Glasgow. Pontypridd 

8761. CIGARETTE-MAKING Macuines, J. Macdonald, | 3852. Borer Feep Apparatus, H. M. Steele and J. R. 
Glasgow. Bird, Glasgow. 

8762. Brackets for Hotpinc Ro.ers, A. Roberts, | 3853. DirreERENTIAL Gear, G. A. Kennedy and W. 
London. Senior, Manchester. 

8763. TrRE and Rim, J. Gritlin and G. E. Maddock, | 3854. Tires, F. P. Candy, Altrincham. 
London. 3855. Borters, R. Haighton, Ltd., and A. Haighton, 

8764. Rivets for Security Fasrentnas, A. W. Knight, Burnley. 
London. | 3856. Beer Pumps, W. B. Dixon, Burnley. 

$765. ImpLeMENTS for Exvevatinc Hay, W. Ogle, | ¢ Boat Pappies, W. T. Lord, London. 
London. 8858. Boor Lasts, W. H. Dorman, Stafford. 

8766. Skivinc Macutnegs, J. H. Connor, London. 3859. FasTeENING Roorina SuHereEts, J. B. Pearson, 


8767. Games Novetty, W. H. and J. R. Caldecourt, 
London. 

$768. SHavinec Brusues, A. Bertram, Cologne. 

8769. Vessets, J. Chary and H. J. Friederichs, 
Cologne. 

INCANDESCENT Gas Mantes, A. M. Plaisetty, 
London. 

8771. WarTer Enarnes, H. 
London. 

772. HoLtow Borne Toots, A. W. Storey, London. 

8773. CLurcHEs and Covpetina Devices, E. Breslauer, 
London. 

8774. Sart Currs 
London. 

3775. PRINTING on Fasrics, T. F. Stimpson, London. 

Lake.— 


and S. H. Hawkins, 






and ATTacHMENT, J. B. Lee, 





3776. RusBER Tusine for Cye_e Tires, H. H. 
(J. B. Forsyth, United Statex.) 

3 Stream Boiiers, W. W. J. Toussaint, London. 

. Srkam GENERATORS and ConDENSERS, F. Ljung- 

om, London. 
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), ASH-GUARDs, J. Cattle, London. 

1. Toy, F. Weintraud.{@. Luge, Germany.) 

782. HorticutturRaL Pors for Piants, A. Chandler, 

London. 

3783. GENERATING Exectricity, C. O'D. Barrows and 
C. H. Smith, London. 

3784. Propuction of InpucED Draveut, B. 8. Weston, 
London. 

8785. PREVENTING the REFILLING of BortLes, L. W. 
Merriam, J. S. Bordner, and G. O. Allen, London. 
3786, AIR-CLEANSING APPARATUS, J. McCreery, London. 
3787. Heat Protector Apron, 0. D. Droop, London. 

8788. HAND-TACKING TooL, T. Cowburn, London. 

3789. Preumatic Tires, A. Culverwell and H. Price, 
London. 

3790. CARTRIDGE (asks, La Société Francaise des Muni- 
tions de Chasse, de Bir and de Guerre, London. 

3791. Sewing Macuines, H. H. Lake.—(Steam Heated 

Hora Company, United States, 

792. Door Cuecks, F. T. Russell and M. M. Favor, 

London. 

3793. ReFinrnG ASPHALT, W. S. Wilkinson, London. 

3794. CLosinc Jars, W. Harrison and F, Joynson, 
London. 

8795. ExtractinG Metats from Ores, F. B. Aspinall 
and E. C. Ekstromer, London. 

8796. DispLacina Arcs in Crrcvits, 8. H. Short, 
London. 

7. Makine CycLe WHE s, C. T. Austen, London. 

8. Piper Coupiinas, J. C. Merryweather and C. J. 

WV. Jakeman, London. 

3799. Gas IanireR, The Automatic Universal Gas 
Lighter, Ltd.—(J. F. C. Jiirgen, Germany.) 

3800. Puzzie, J. P. Eeles and W. E. 
London. 

8801. Manuracture of Curomatess, J. Y. Johnson.— 
(A. Dercum, United States.) 

8802. E_ecrric Conpuctors, H. Edmunds, London. 

3803. FIRE-EXTINGUISHING APPARATUS, T. A. Ready, 
London. 

3804. VENEER CUTTING 
London. 

8805. ELecrric Switch Apparatus, T., H. Minshall, 
London. 

3806. MAKING H. O. 

London. 

8807. Extrractinc Metats, G. F. Smith, London. 

8808. ENcLosep Arc Lamp Coris, G. Thomas-Davies, 
London. 

3809. Brakes, J. T. Davis, London. 

3810. Metat Rerininc, W. P. Thompson.—(B. Talbot, 
United States.) 

3811. CycLes, W. P. Thompson.—(F. J. Wadman and 
E. Laas, United States.) 

8812. Hanp BuTTON-ATTACHING IMPLEMENTs, W. P. 
Thompson.(The McKenny Button Fastening Com- 
puny, United States.) 

$813. HaANDLE-BaRS, W. P. Thompson.—{S. Pal witer, 
United States.) 

3814. Cyvcte Frame Jornts, W. H. Osborn, Birming- 
ham. 

3815. SEWING 
London. 
3816. Botr_e Stoppers, J. B. Neuendorff and U. H. 

Rische, Liverpool. 
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oat 


Williams, 


MacHINE, J. van Landuyt, 


Evectric Circuits, Swoboda, 


MacHInE Freepers, W. Hlaviicek, 


Ross, Bir- | 


3779. Casks for Hotprne Stamps, J. Spencer, London. | 


3830. Repuctron of Tin OxipEs, 8S O. Cowper-Coles, 
London. 

$831. CortapstBLe Lea Rests, E. Spinney, Tunbridge 
Wells. 

3832. Morivk Powrr EnGIne Vatve Gear, W. Arnott, 
Glasgow. 

3833. Opraininc Heat, G. 
Mill, near Barnsley. 

3834. MANUFACTURE of AceTYLENE Gas, L. M. Miller, 
Glasgow. 

3835. ACETYLENE GENERATORS, G. H. Harrison, Bir- 


mingham. 
3836. SreERiING Lock for Bicycies, W. T. Fisher, 
Coventry. 


| $887. Irons, A. Klappersttick and G. F, Fletcher, 
Liverpool. 
$38. AccumULATORS, A Webb, Manchester. 
$839. Bakers’ Stream Ovens, T. W. Blackshaw, Man- 
chester. 
3340. Currina Fur, W. D. 
States, 
3841. Connecting Evectric GLow Lamps, F. Palm, 
Halifax. 
3842. Ferpinc Leuip vr. to Morors, A. and 8. Bauer, 
Halifax. 
3843. LaTHEs, 
| Manchester. 
| 3844. Fiprous Mareriar, W. H. Rhodes, Manchester. 
| 8845. SecoriNnG Carte in their Stauis, W. Whitaker, 
| Keighley. 
| 3846. Orn Sroves, J. FL Bennett and H.S. and T. P. 
Moorwood, Sheffield. 
3847. BoiLeR Stays, G, 
herrow, Neweastle-on 








Booth. 4G. Yule, Uasted 


S. and E. Perle and W. Buttermilch, 





H. Sheffield and J. D. Twin- 


| yne. 

















Dublin. 
8860. SiGNALLING, W. Pearson, Liverpool. 
3861, WearHeR Prorector, T. Corser and J. Appleton, 

Manchester. 

8862. Vatve Dust Cap, A. L. 

Dublin. 

Exptosives, G. H. 






and R. L. Joynt, 


Hosie, Innellan, Argyle- 


5. SHORMAKER'S “Lastinc” Toor, J. A, Mitchell, 
Bradford. 
3866. SYPHON 
Glasgow. 
8867. Brarinos, E. Priest and H. Peake, Coventry. 
3868. TeEmporaRY Binpers for Booxs, J. F. Cordes, 


FLUSHING Apparatus, J. Shanks, 





| Glasgow. | 

| 3869. Jornts, P. A. F. Pratt and P. W. Brown, | 

| London. 

| 8870. Avromatic BicyeLte Stanp, B. A. Binnington, 
Hull. 


8871. Ramtway SIGNALLING Apparatus, H. Johnson, 
Birmingham. 

8872. INFLATING TrREs, J. Murrie, Glasgow. 
3873. VaLves, J. Murrie, Glasgow. 

83874. Power, J. Parsons, Liverpool. 


3875. Driving Gear for VeLociprpres, J. Hall, 
London. 

3876. Hammers, G. H. Rayner. —(K. W. Siaith, 
Victoria.) 


8877. ComMPENSATING Devices for CLocks, J. Murphy, 
London, 

8878. Co_Lars, R. P. Butler, London. 

3879. Brakes, A. Williams, London. 

3880. Castinc Meta, J. W. Miller.—({E. A. 
and J. Scott, United States.) 

3881. Cycie Driving MecuanisM, A. J. Boult.—(H. &. 
Shepard, United States.) 

3882. Boot Protector, F. Wright, London. 





Uehling 








3817. Bep ORNAMENTATION, F. R. Baker, Birming- 
ham. 
3818. Swinos, J. F. Bredow, Liverpool. 


3819. Makina a Corree Svusstirute, E. F. Okell, 
London. | 
3820. Connections for Hose Pipgs, F. L. Decarie, | 
Liverpool. | 
3821. CoLinary Stirrina Apparatvs, D, R, Mills, | 
Liverpool. 


2822. Ick Makino, J. Barr, Liverpool. 


16th February, 1898. | 


7 | 
$823. COLLAPSIBLE CovER for Foon, J. Wood, Sevenoaks, | 


ent. 
2824. Steam Traps, J. I. and J. E.. Thornycroft, | 
London. } 
3825. ManuFACTURE of MILK Cans, W. N. Stone, | 
London. 


$826. Cup and Batt, E. J. Masters and W. E. Cunning- 
ham, Gravesend. 

8827. BLockxs and Exectros, G. T, Teasdale-Buckill, 
London. 

8828, REVERSIBLE J. Wolfenden, 
Lytham, Lancs. 

$829. SHutriEecock, H. Law, Liverpool. 


Sairt Curr, 8. 


| 3918. Rottine Iron Bars, J. Lones and E. Holden, 


London, 

| 3914. PuriFication of ACETYLENE Gas, L. Etaix, 
London. 

8915. Gas Licutina, J. F. W. Featherstonhaugh, 
London. 


| 3916. Winp.asses, J. B. Furneaux, London. 
| $917. Cups, P. Braham and W. T. Cunningham, 


| 8918, 
| at Ciosinc Barriers, J. Miksiewicz and I. Falk, 
3920. 
3921. DISTRIBUTION Boxes, G. H. Law and W. Ingle, 
3922. Drivinc Cuatns for Cycies, N. P. Theander, 
8923. CompPosiTION for PRESERVING MILK, E. Copsland, 


London. 
3924. Erectrric LAMP HEAD Fastenine, J. Kr 


3883. Bicyc.es, T. Crossland, London. 

3884. Cycte CHAIN ADJUSTMENT, A. T. 
Wembley, Middlesex. 

3885. CopyinG Presses, W. J. Ellis, London. 

3886. WRENCH with ScREW-DRIVER, E. Le Roy Antony, 
London. 

3887. Om. Cans, A. F. Hardy, Bournemouth. 

3888. Toot Brusues, A. F. Hardy Bournemouth, 

388, CoIN-FREED DELIVERY MacHINes, H. Davidson 
and A. H. Miller, London. 


Harris, 








3890. Herts for Boots, G, Peeling and W. Meakin, 
London. 

3891. Traps for Tarowrna Tarorts, 8. R. Lowcock, 
Birmingham. 

3892, Brpsteaps, F. J. Middleton and W. Molineaux, 
Birmingham. 


3893. Vans, J. Liversidge, London. 





3894. Brick Presses, R. Kaudelka, London. 

3895. Brakes for WHEELED VEHICLES, H. Lefébre, 
London. 

3896. TrousERS SuspENDERS, W. Horner and J. | 


Griffith, Liverpool. 

3897. Trouser Ciip for Cyciinc, F. R. Baker, Bir- 
mingham. 

3898. ARTIFICIAL SiLk, H. C. Woltereck, Liverpool. 

3899. SasH FasTENER for WinpDows, F. Jones, Birming- 
ham. 

3900. PresERvinc Woop, F. Grumbacher, Liverpool. 

3901. ENVELoPEs, L. Planche, aée Coste, London. 

3902. PROTECTING INCANDESCENT Lamps, H. Beau and 
M. Bertrand-Taillet, London. 

3903. STEAM FIRE-EXTINGUISHING Pumps, E. Lehrner, 
London. 

3904. INFLATING Tires, E. 
London. 

3905. SusPENDING Evectric Lamps, P. G. Pasquet, 
London. 

3906. SUPPORTING VELOCIPEDES DURING TRANSIT, E. 
Latter, London. 








PNEUMATIC Lehrner, 


and J. Fothergill, Hoyle | 


| 3025. Sarery Fuses, H. C. Gover and J. M. Moffat, 

London. 

$926. MiLK STERILIsSING ApPARaTUs, E. C. Segundo, 
London. 

| 8927. Burner, F. W. Jameson, London, 


] ith February, 1898. 


| 3928. Drivinc Gear for CHarInLess Bicycies, A. A, 
Pope, London. 
| 3929. Pisron, C. Joly, London, 


| 3930. FuLtcruMLEss TkNsIoN of Powers, C. Joly, 

| London. 

3931. Hyprautic TELEGRAPH and Tupr, C. Joly, 
London. 


3932, PerperuaL Morton, C. Joly London. 
$933. Connections for Housk BELus, W. H. R. Walker, 


{| London. 

3934. Gas ComprRessinc APPARATUS, W. R. Green, 
London, 

3935. FirE ExrincuisHer, W. Perkins and W. Newton, 
London. 


3936. CycLE PropeLuina Power, G. C. Hearsey and 

. Hales, London. 

3937. Tospacco Piprs, F. D. Gray, Leicester. 

3938. Knives, E. Priestman, F. Nell, and F. Th°rn- 
Hill, Sheffield. 

3939, Sprinos, A. Doman, Dudley. 

3940. Dress Guarp for VeELocipgpEs, R. H. Griffin, 
Dublin. 

3041. Preumatic Tires, T. W. Hall and G, Beck, Bir- 
mingham. 

3942. Gamer, T. B. Dunn, Glasgow. 

3443. Winpow Fastener, A. W. Borlase, St. Austell, 
Cornwall, 

3944. MANDOLINES, R. B. 
Fort Worth, Texas, U.S.A. 

3945. Corron CLEANING, C. W. 
Texas, U.S.A. 

3946, RaiLway 
chester. 

3947. CarRYING LuGcace on Bicycies, H. J. Smith, 
Norwich. 

3948. SappLEs, T. C. Ewbank, Grantham. 

3949, Fink Grates, W. Morrison, Glasgow. 

3950. StRarneRs, 8. Milne, Glasgow. 

3951. CoRRUGATED TuBE ROLLER, H. 
mingham. 

3952. Roap VeHiciEs, J. Robson, Selly Park, Wores. 

53. Castinc Metats, F. A. Walton, A. J. Smith, and 

J.C. Whateley, Birmingham. 

3954, CycLe Rest, W. J. Spurrier, Birmingham. 

3955. IRonING TaBLE, D. Anderson, Glasgow. 

3956. ComBINATION GARMENT for Lapies, A. H. Bull, 
Derby. 

3957. CyciEs, J. M. Starley, London. 

3958. CycLe Sapp.es, W. Griffiths, Birmingham. 

3959. Tannine Hipes, J. Young, Liverpool. 

3960. Ecectric Swircses, J. Williams and W. M. 
Walters, Liverpool. 

3961. Propucine PHorocrapaic Pictures, &e., C. B. 
Burghardt, Manchester. 

3962. Casks for Prormction of Borries, H. Rogers, 
Bristol. 

3063. MaILBac-caTtcuINe Apparatus, A. G. Lindgren, 
K. Bjérch, 1. Schelin, and J. F. Horlin, Manchester. 

394. Carving Forks, M. Brooks and W. Inghs 

} Burnley. 

| 3965. DouBLE-LEVER Brakr, W. Harman, Bargoed, 
near Dowlais. 

3966. ComposITE Box, H. Winks, Bournemouth. 

3967. OPERATING RECIPROCATING HAMMERS, P. Rosling 
and H. W. Appleby, Bradford. 

3968. Prrumatic Tires, W. C. Cunningham, Leyland, 
near Preston. 

3930. Game, J. Shipway, Burnley. 

3970. Mues and Disues, B. Fielding, London, 

3971. Frame, M. L. Hill, London. 
2. PNeumatic Tires, E. M. Stidder, London, 

. Hoipine Botries, W. A. Abbott, London, 

2974. Saw BencuEs, J. E. Robinson, Manchester. 

3975. Soies for Boors, J. C. Gerstner, Glasgow. 

3976. SMOKELESS Powper, 8B. Schratzenthaller, 
Glasgow. 

3977. CLosina Winpows, E. B. Kubasch, London. 

3978. Brakes for VeLocipeprs, J. Danse, Brussels. 

3979. SeEwina Macutnes, S. Zaleski, 8. Harlender, and 
A. Gutinan, Brussels. 

3980. ACETYLENE Lamp for Cycues, R. Veron, Brussels. 

81. LIFE-SAVING AppaRaTvs, M. E. Robert, Brussels. 

32. ForMING Sanitary Pipes, D. Black, R. Brown, 
and J. MeL. Wright, Shettlestone, N.B. 

5983. ComBING and AssorTING Fipres, D. Black and 
J. MeL. Wright, Shettlestone, N.B. 

3984. Luminous ADVERTISEMENTS, H. Foote and L. 

Milne, London. 

3985. FoorBati Boots, J. M. May, Manchester. 

3986. Grip for OpENING, &c., Corton, E. V. Cooke, 

Patricroft, Lanes. 

3987. WaTER-CLoseEt, P. Stern, Liverpool. 

3988. Packina, A. E. Muirhead, Glasgow. 

3989, PICTURE-SUSPENDING ApPLIANcEs, J. W. A. Rule, 

London. 

8990. OpricaL 

Liverpool, 

8991. Motor Venicies, A. J. Boult.—(La Société 

Nouvelle dex Etablissements Décauville Aine, France.) 

8992, INTERNAL CombusTION Enaings, A. J. Boult.—{La 

Société Novvelle des Etablissements Décauville Aine, 

France.) 

3993. Evecrric Ianition Devices, A. J. Boult.—(La 

Société Nouvelle des Btablissements Décaucille Ainé, 

France.) 

3994. LeaTHER, J. B. Scammell, E. A. Muskett, and 

J. H. Smith, London. 

3995. Muzzir, W. C. Webb, London, 

3996. Bansos, W. F. Templett and F. 

London. 

3997. ToastinG Fork, F. C. R. Swift, London. 

3998. RaiLway STUFFING - BOXES, F,. Hausenblas, 

London. 

3999. Boor Protector, The Everlasting Boot Sole 

Company and R. R. Maddison, London, 

4000. PHorocrapny, J. B. Lee, London. 

4001. Trres, F. Toni, London. 

4002. Automatic Crircvir CONTROLLER, L. 

London. 

4003. Cycies, J. G. Warren, London. 

4094, Evecrric Motor, W. R. Edwards and 

Beevor, London. 

4005. Vapours, G. B. Ellis —{—-——Tedan and H. 


> 


Simson and W. E. Kaye, 





White, Fort Worth, 


CARRIAGES, E. A. Claremont, Man- 





Norris, Bir- 
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PROJECTION APPARATUS, F, Miller, 


Langham, 


Duque, 


8S. F. 





3907. Rocxinea Boats, A. Loewenstein and H. Dickin- 
son, London. 

3908. VARIABLE Speep Gear, G. F. Redfern.—(E. 
Borzini, Italy.) 

3909. TREATING GUTTA-PERCHA, R. H. Biffen and E. W. 
Howard, London. 

3910. DisTILLInG Liqurps, M. Daege, London. 


3911. Rottinc TaPer Bars, J. Lones and E, Holden, 
London. 
3912. Roap VenicLe Ax ces, J. Lones and E. Holden, 


London. 


London. 
PORTEMONNAIE SECURING 
London. 


Device, R. Meyer, 


ndon. 
CycLte Cranks, F. Simpson and N. Salmon, 
London. 
London, 


London. 


Friassinet, France.) 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Official Gazette. 


589,800, Swivet ror Pygumatic Grain Pipss, F. J. 
Weler, Conneraville, Ind. —Filed June 21st, 1897. 
Claim.—The combination, substantially as set forth, 
of a discharge pipe, an elbow having one extremity 


connected with said discharge pipe, 2 swivel-joint at 
the other extremity of said elbow, an elbow-nozzle 


ut away from, said swivel joint, a swiy 
. ‘: e 
base of said elbow nozzle and having - 
with that of the first-mentioned swivel 


medium of the last-mentioned swivel joi 
589,902, 
—Filed June 1st, 1894, 
Claim.—(1) The combination of an ele 
and a carrier to run on the sides thereof, 


mounted in the carrier frame above 
adapted to engage the stop block the 
block for the carrier and a grap ing hook 
track rail and adapted to engage 
substantially as described. 


having inclined faces mounted upon the 


[389,902] 




















so as to stand at right angles to the stop, 

stantially a horizontal position, the inner 
dogs being adapted to be lifted by the 
of the stop and a pair of grappling hooks 


position, the lower ends of said grappling 


and their upper ends extended abeve t 
engage their respective dogs, and be loc 


dogs upon the stop. 


589,904. Dynamo Brusu Hovper, J. 4. 
Louvis, Mo.— Filed Janvary 9th, 1897 


a cylindrical-shaped casting, said castin 


ing provided with a projection, a set or t 
placed in said projection, said screw holdir 
ing to the quadrant bar, making a positive 
and electrical connection, an arm secured 
projection and insulated therefrom, said ar 


(589,904) 


with prongs, said prongs carrying and 


casting by which the device is held to th 
bar, said casting carrying a bar, said bar 
secured to said casting and held by a scre 


said prongs, said spring supports conn 
spring, for the purpose as shown and descr 
589,994, Suprorr anp Drivine 

SPINNING-SPINDLES, S. L. Wiegand, P. 

Pa.—Filed Septemtny 16th, 1890. 

Claim.—In a spinning - spindle sup)x 
driving mechanism, a rigidly - 
stationary spindle normally in line with tl 
spindle and arranged to support the lower 
spinning-spindle, and a whirl fitted to rot 


(585,554) 





stationary spindle, in combination with di: 
opposite projections on the lower end of saic 
spindle, a radially-slotted plate fitting upo 
jections to slide thereon, and diametricall 
projection secured upon said whirl and fitt 
in said plate in a direction transverse tot 
of said plate on the projections attached t 


orth, 


Abbott and D. E. Hughes, Expy, Pa. 
27th, 1897. a 
Claim.—A cinder deflector for locomoti 
stacks comprising two wings or flukes ea 





directions upwardly and outwardly immedi 








d with said elbow and presenting its nozzle 





ky, 


London, 


portion within said elbow toward said pipe and 





the stack, said wings or flukes inclining 
front downwardly, substantially as shown, 
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MODE 
SCIENTIFIC. 
No, XVIL.—THE RAILWAYS—(), STATISTICS AND 
FORECAST). 


[From our Special Commissioner.) 


Toxyo, November Ist. 


Tose who wish for detailed particulars of the railways 
of Japan from their early stages should obtain one or | 
r of the two pamphlets, ‘History and Develop- | 


othe 
ment 0! 
Trevithick, 


(era 
Fyre and 
was until recently 


taken as trustworthy. In both books there are maps, the 


later of which shows the railway system up to March, 
1395, and a “ Supplementary Report” with map, and 
1d a few months ago, brings Mr. Lowther’s statistics 


ssue 
> to March, 1896. 

As, however, a very great deal has been done during 
the last nineteen months, I have thought it well 
to prepare for THe EnoGineer a complete railway 
map of Japan up to the present date.“ The last 
Official Report by the Railways Committee in this 
country gives particulars up to March, 1897, and has just 
been issued, but in drawing up the above-mentioned map 
[ have supplemented these with the railways opened and 


chartered up to the Ist of this month—November, 1897. 


With a view to simplifying matters, I have omitted 
everything in the way of wording, and so on, except that 
which has to do with or has a bearing of some sort on 
the railway system. 


| 

The following summarises the actual mileage within a | 
few chains of the Japanese railways, as shown on the | 
accompanying map; item No. 1 being shown in con. | 
tinuous, and items Nos. 2, 3, and 4 in intermittent or | 


dotted lines :— 


Miles. 
(1) The railways, Government and private companies, 
actually in operation up to this date . a 2468) 
(2) The Government extensions under construction ... . 824 


(3) The authorised Government extensions, not absolutely 

accurately defined (mainly in the island of Hokkaido) 
about . . és ove . ° eee . . ese 800 
(4) The new private companies, with permanent charters, 
and chartered extensions of existing private com- 
panies ° . 
Total : : . 6215 
The only item in the above table with which I am not 
thoroughly satisfied is No. 3, as the Government here, 
as elsewhere, have a way of changing their mind, and I 
cannot personally see how, in such a comparatively 
thinly populated island as Hokkaido, with its annual pro- 
pensity to being snow-bound for a considerable period, it 
will pay to develope so rapidly all the lines shown. How- 


ever, I have it on good authority that this is to be done, | 
and no doubt, if the present plans are modified, the | 
railway energies of the Government will be turned into | 


The | 


producing an equivalent of mileage elsewhere. 
moral that I am anxious to point by means of this 
map is not merely the exemplification of the rapid 


strides which the Japanese railway system has made, | 


but the more important one, practically speaking, as far 
as British manufacturers are concerned, which lies in the 
fact that, if there are 2768 miles of railways already in 
operation, there are 3447 miles either being built or 
definitely arranged for. If we take it that these will be 
opened at the rate of a little under 500 miles a year—a 
reasonable supposition—and if we reckon that the lines 
will average in cost of construction £4000 a mile, which I 
consider, but am told is not, too low, this gives an ex: 
penditure of £13,788,000 sterling. This means an annual 
expenditure for the next seven years of just under 
£2,000,000. 

According to Mr. Lowther, the Japanese railway 
officials reckon that one-third of the total cost of railway 
building is spent on materials purchased from abroad ; 
and on these grounds it would seem that foreign manu- 
facturers are practically guaranteed orders for the 
Japanese railways amounting to nearly £700,000 
annually for the next seven years. This is how matters 
would stand if the definitely authorised projects as shown 
on the map were to represent the limit of Japan’s inten- 
tions with regard to railway building. 
railway enterprise is not slackening its pace, I append a 
table showing the mileage covered by temporary charters, 
and projects of strategical and other lines, for the build- 
ing of which the Government are anxious to afford 
facilities :— 

Miles. 

Mileage of railways for which provisional charters have 

been granted (not shown on the map)... ... 0... «.. 

Suggested strategical and other lines (not shown on the 

map) say hae de 


1000 


Total 4 RS. ONES bee aed reee 3074 

If we add to the above the 3447 miles of definite projects 
as shown on the map, it will be seen that the reasonably 
probable extensions of Japanese railways that should 


result from present-day schemes, exclusive of the | 


lines now open, should amount to about 6500 miles. 
If we apply our figure of £4000 a mile to the above, 
we find that the expenditure on railway construction, 
as now more or less accurately anticipated, should 
amount to no less a sum than £26,000,000, of which 
about £9,000,000 represent the probable sum to be applied 
in foreign purchases. 

Under such circumstances it would appear that the 
railway business in Japan will be worth looking after for 
some years to come, and it rests with British manufac- 
turers to decide as to how much of that work they wish 





* We publish this map as a supplement this week,—Ep, E. 


f the Railway System of Japan,” by Mr. F. H. 

published by the Asiatic Society in London, | 
1394; or a * Report on the Railways of Japan,” by Mr. 
rd Lowther — Foreign-office Publication — London, 
and Spottiswoode, 1896; as the first-named author | 
Locomotive Superintendent of the | 
Imperial Japanese Railway, and the latter is Secretary 
of H.B.M. Legation in Tokyo, the statistics in both may be | 


1823 | 


But to show that | 


-4| the sma 


RN JAPAN.—INDUSTRIAL AND | tosecure. No doubt you are tired of hearing me repeat 


that America is making a great bid for this work, and i 
| getting a great deal of it. 


| 
Brg ee es 
delivery, or to cut down their prices. 


and a great deal of intelligence in obtaining this work 


| should see that their agencies are in the right hands. 


| purchased. 


have experience and others who have not, but all o 
whom are thoroughly theoretically trained. 





|men should represent British firms. 


spent the whole of their life in studying the subject 


| Possibly we may “lay the 

flattering unction to our soul” that this is mainly due to 
British manufacturers being too busy to quote for short 
But apart from 
| this, the Americans are spending a great deal of money 


I am not suggesting that the English makers should go 
in for a policy of bribery and corruption, but that they 


A few years ago the railways here were more or less 
under the control of the foreign staff, who had already 
| their fixed notions as to where and how things should be 
Such is no longer the case, and now the 
purchasing is in the hands of Japanese, many of whom 


To treat with such men on the subject of railway 
| requirements, it is essential that thoroughly technical 
As matters now 
stand, it often happens that a travelling tout who hardly 
knows a machine from a bale of cotton lays down the | 
law about locomotives to Japanese officials who have 


follow that a thick population necessitates an extensive 
s | railway system. 

Apart from the population question, however, Japan 
has many incentives to extend her railways, and in that 
her public have from the beginning shown themselves to 
be enthusiastic railway supporters, much of the anxiety 
which exists in the minds of railway speculators in other 
- | countries has no place here. There are, however, many 
inconveniences attached to railway building in Japan, 
and I touched on some of these incidentally, such as 
floods and earthquakes, in my first article on Japanese 
Railways.* It is well, however, to quote here Mr. IF. H. 
Trevithick’s remarks on the difficulty of railway building 
in Japan, as they convey in a clear manner the opinion 
of one who for many years was obliged to face the 
problem. In his pamphlet of 1894, he says :— 

The country is hardly suitable for an extended railway system. 
It is voleanic and hilly, the centre being occupied by ridges whose 
peaks attain heights of from 7(00ft. to 10,000ft., and whose spurs 
extend to the coast. The celebrated mountain of Fuji, an extinct, 
or dormant volcano, is a cone of 12,365ft. high, in an almost 
isolated position near the coast. Rivers are numerous, but not of 
great length. They are generally subject to violent floods, either 
in early summer from the melting of snow on the mountains, 
or in autumn from general heavy rains. In many places the 
- | beds of the rivers are above the level of the surrounding country, 


f 





Twenty years ago, a man armed with a catalogue and a! and the breaking of the banks in flood-time occasions great 


| 
| 
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RAILWAYS IN JAPAN 


certain amount of assurance, but with no technical know- 
ledge at the back of it, could make some headway here. 
But now the days have passed when a “‘dry-goods man,” 
whatever that may be, can expect to do much in the 
way of selling machinery in Japan. The Americans 
have realised this, and employ the best men they can lay 
hands on. It will be policy for British makers to look 
carefully into this matter, and not necessarily to give 
| their representation here to the man who will work for 

fest salary or on the lowest commission, at all 
| events where railway materials are concerned. 

Reverting to the map, it will be seen that with the 
existing and projected railways there is already a fairly 
| complete network of lines covering the four principal 
islands of the Empire. These are Hondo, Hokkaido, 
Kiushiu, and Shikoku. Together they cover nearly 95 per 
cent. of the area of Japan. 

For purposes of comparison it is sometimes said that 
Japan equals the combined areas of Great Britain, 
| Holland, and Belgium. The population of Japan is about 
42,000,000, so that if this question may be said to have 
| anything to do with railway extension, Japan has still a 
good deal to do to bring her mileage up to a level with 
that of the countries above named, which no doubt are 
the three most densely populated and thoroughly railway- 
permeated countries in the world. 

It is generally accepted that the population of a 
country is the leading gauge as to railway requirements— 
at least statisticians always give this subject much 
prominence. But there are so many other questions 
which influence railway building, that it does not always 











destruction of property and ruin of agricultural land by deposit cf 
sand and gravel. 

The climate varies as regards the winter, only slight falls of 
snow occurring south of the central mountains, while on the 
north-west a fall of 8ft. may not be considered uncommon, and 
every year some trains are not run, and others are delayed through 
the effect of snow, besides a large sum is expended yearly in keep- 
ing the tines clear as long as possible. In all districts the summer 
is hot. 
| The same author refers to the effects of the great earth- 
quake in 1891, as follows :— 

The Toky6-Kobe Railway suffered greatly from this tremendous 
earthquake, on the section between Hamamatsu and Maibara 
Hamamatsu, 167 miles 56 chains, and Maibara, 284 miles 
32 chains from Tokyd. The railway embankments within this 
| district sank at forty-five different places, and some of the greater 
depressions measured over 13ft. in depth. The ground was 
cracked at innumerable places, and the rails were shaken out of 
position to the extent of being forced at many places to assume a 
serpentine shape. Sixty-three bridges, including the large bridge 
over the Kiso with nine spans of 200ft.; the Nagara with five 
spans of 200ft. and four spans of 100ft.; and the Ibi with five 
spans of 200ft.; and the wing walls of forty-one culverts were 
wrecked. The abutments of many of these bridges were split 
right through, and in some cases the piers were demolished, and 
the superstructure overthrown into the rivers. The buildings at 
all the intervening stations suffered to a greater or less extent ; 
| some were totally destroyed, others were left in inclining positions, 
| and none escaped scatheless. Indeed, the destruction wrought by 

this earthquake, particularly between Atsuta and Ogaki, was so 
appalling as to be indescribable. 
| Fortunately earthquakes of these dimensions are not 
| of daily occurrence, but the frequent and less important 


* “Modern Japan, Industrial and Scientific.” No. 8. The Railways (a) 
| General Remarks.—THE ENGINEER, September 10th, 1897. Page 24. 
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shocks, which are continually damaging the permanent 


way throughout the country, are perhaps hardly less | 


disastrous in the long run; for though the damage that 
one small earthquake does may be slight, it has the 


danger of being insidious, and continual small earthquakes | 


so shake embankments and bridge foundations that 
accidents may happen without the danger having been 
previously noticed; whereas a good solid shock causes 
such a general stir up all through the system that every 
possible weak point is carefully examined. But in com- 
parison with the damage done by earthquakes, that 
occasioned by floods is, as a rule, immensely superior. 
Many people blame the Japanese engineers for not 
having exercised sufficient forethought when, in the laying 
down of their lines in the first place, they did not take 
sutlicient precautions to ward against possible danger 
from natural elements. Whatever there may be in this 
argument, one must give them full credit for the manner 
in which they tackle ‘ breakdowns,” for their methods 
in handling damage to permanent way, whether it takes 
the form of a broken bridge, a slipped embankment, a 
fall of earth, a collapsed tunnel, or any of the various 
effects of inundations, are, as a rule, extremely smart. 

It will be seen by reference to the map that, with the 
exception of a very few cases, there is as yet very little 
actual direct railway communication between the east 
and west coasts of the main island, though the chartered 
extensions show that ample provision has been made for 
this in future building. The only direct lines crossing 
the island actually open at the present day are between 
Tokyo-Naoetsu and Nagoya-Kanazaki. The primary 
reason for the absence of communication between the 
coasts is, of course, to be attributed to the backbone of 
mountains referred to in Mr. Trevithick’s pamphlet, and 
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| Longitudinally speaking, Japan has in operation at 
the present day a complete line running from Aomori at 
one end of the island of Hondo, to Tokuyama, which is 
within 69 miles of Shimonoseki at the other end. 

This main line, part of which belongs to the Imperial 
Railways and part to the Japan Railway Company, 
| will, when completed to Shimonoseki, have a length of 
' 1150 miles. On page 201 is an annotated diagram which 

effectually exemplifies the progress of railways in Japan 
since the famous edict of the Mikado in 1869 authoris- 
ing their adoption in the country. The upper line shows 
the total of the mileage in operation, year by year, of all 
the railways, Government and otherwise, and the lower 
line shows the proportion which the private companies’ 
lines bear to the whole. 

Two striking features pointed out by this diagram are, 
first, that while in the first years there were about 200 
foreigners employed in building, working, and administer- 
ing these lines, all but twenty-one of them had been dis- 
charged before there were a couple of hundred miles of 
open railway in the country, so that those who hold the 
quaint theory that there is no such thing as a competent 
native railway man in Japan must be out in their calcula- 
tions somewhere. 

The second important feature is exemplified by the line 
indicating the progress of the private companies. It 
shows us that while the Government took upon itself the 
whole onus of starting and financing the railways in 
their infantile days, they have always adopted the policy 
of encouraging private enterprise from the moment that 
all the costly experiments had been made at the nation’s 
expense. This encouragement took so strong a form 
that, when granting the first private charter, viz., to the 
Japan Railway Company, in 1881, the Government not 
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THE FINANCIAL CHARACTERISTICS OF JAPANESE RAILWAYS 


in the traversing of which, in making the Tokyo-Naoetsu | 


line, the Japanese encountered the most difficult problem 
in their experience of railway building. 
marked Karuisawa is over 3000ft. above the sea level, 
and is led up to on each side by a rack railway seven 
miles in length, having a ruling gradient of lin 15. In 
spite of the difficulties of running such a railway on 
commercial lines, I understand that after the German 
locomotives, originally purchased for the work, had been 
replaced by those of English make, there has been no 
hitch in the working of the line. 

Apart from the question of all-round progress, there 
are other reasons for opening up the west coast. The 


Trans-Siberian Railway, which optimists say will be com- | 


pleted in five years, and which we are told is to divert 
all the passenger traffic, at all events between Europe 
and Japan, from the North American channels, necessi- 
tates the establishment cf important seaports on the 
west coast to receive the anticipated traffic from 
Viadivostock. If the opening up of the west coast 


leads to the results anticipated, the European superficial | 


student of Japanese geography, who has heard of 
Nagasaki, Kobe, Osaka, Yokohama, and Tokyo, and 
vaguely wonders why they are all on ‘‘ the wrong side of 


the islands,” that is to say, why British ships have to go | 


all round the corner, so to speak, to deliver their 
passengers, mails, and cargoes, will some day learn the 
names of coast towns which will have sprung into 
importance, and will have shortened the sea voyage, 


such as Niigata, Naoetsu, Nanao, Kanagasaki, Maid- | 
| long, if they are not slightly out of date already. 


zuru, Xe. 

Then, again, it is always suggested that a day may come 
when Russia, the ‘“‘bogy man” of Japan, may endeavour 
to land troops as well as passengers and cargo on the 
west coast; and to prepare for their reception 
necessitate the erection of forts, dockyards, and military 
depots. 


The station | 


will | 


only granted a very long contract, but surveyed, built, 
and worked the line at their own risk for ten years—in 
fact, until all difficulties had been overcome, and, on the 
top of this, they guaranteed a big dividend to the com- 
pany. Other companies, of course, have not been 
equally liberally treated, for it is found that they can be 
successfully run without anything like this assistance. 
Countries in which the bulk of the lines are in private 
hands, are, as a rule, much better served on the whole 
| than when they are mainly run by the State, provided, of 
course, that they are worked under suitable railway 
legislation. The policy, therefore, of the Japanese Go- 
vernment in nursing the railways, and their letting other 
people take the matter up when they were able to do so, 
seems to have been a wise one. However, the country 
is suffering from too many railway companies. The 


| mileage open and chartered, shown on the map, is con- 
| trolled by about thirty different organisations, and there 


are at least as many more established companies holding 
provisional charters. 

The history of railway business in other countries is 
repeating itself in Japan, and a great number of the 
smaller companies are being swallowed by the larger 


| concerns, or are losing their identity by amalgamation 


with each other. I give below a list of the companies at 
present controlling the open lines in Japan as nearly as 
one can get it. Already, as above stated, some of the 
smaller companies have been absorbed into the larger 


| ones, and others are likely at any time to follow suit; so 


that some of the details of this list will not hold good for 


In any case, the Japan Railway Company heads the 
list in mileage, having over 770 miles, and having out- 
stripped the parent concern, the Imperial Railways, by 
about 115 miles. 

The first six companies on this list control about six- 
sevenths of the total length of lines throughout the 


— 


country, the remaining companies possessing short | 
varying between 4 miles and 50 miles in length :-— 


ineg 


The Japan Railway Co, The Sanju Railway (o 
The Imperial Railways, The Sano Railway (‘o,. 
The Tanko Railway Co, The Aome Railway (' 
(Hokhaido), | The Kawagoye Railway C 
The Sanyo Railway Co. | The Hoshu Railway (% eS 
The Kiushiu Railway Co. The Nanwa Railway (Co 
The Kan Sai Railway Co. The Nara Railway (o, | 
The Osaka Railway Co. The Bozo Railway Co, 
The Chikubo Railway Co, The Dogo Railway (Co 
The Sanuki Railway Co. The Nanyo Railway (‘o 
The Kobu Railway Co, The Kioto Railway (o,’ 
The Sobu Railway Co. The Narita Railway Co 
The Bantam Railway Co, The Hankoku Railway Cy 
The Lyo Railway Co. The Naniwa Railway (‘o, | 
The Hankai Railway Co. The Setsu Railway (o, | 


The Tobu Railway Co. | The Kushiro Railway Co, 

The diagram on this page shows year by year, and by 
three separate lines, the fluctuations in cost of running 
the gross receipts, and the net profits of the [imperial 
Railways up to 1896, and gives a very satisfactory result 
from a commercial point of view. The profits of the 
private companies, as a rule, are at least as good. j 

The following statistics with regard to salaries anq 
wages paid on the Imperial Railways, compiled from 
some as yet unpublished official statistics, are interesting 
as affording an example of the standard of railway ye. 
muneration in this country. I am taking the yen at the 
value of 2s.:— 


Monthly 

Salary, 

‘ £e4¢ 

**3 Chief engineers appointed by Imperial nomina- . 

tion,” averaging each RE Soe et ; 0 Oe 820 
"12 Chief men,” presumably directors, averaging 

each ie “git = ‘ 12 15 6 

‘4 Experts,” averaging cach 13 18 6 

Engineers ” ” 9 14 6 

Engine drivers - cf 2146 

Firemen ae a 1 62 

Signalmen rn a lL @7 

Pointsmen a on 07 9 

Ticket collectors ,, <= 0 16 8 

Special clerks ‘ ‘3 . 2 13 4 

Ordinary clerks ; a : I &3 


The uneducated, skilled and unskilled labour, as repre. 
sented by about 11,000 coolies, costs an average of about 
17s. per month per man. 

Altogether, including officials, office people, and labour, 
about 14,000 people are employed in administering, 
managing, and running the 660 miles comprising the 
present system of the Imperial Railways. 

I am given to understand that the capital engaged in 
the various companies, including the Imperial Railways, 
which represent the total mileage now in operation, 
amounts in round figures to about £24,000,000 sterling. 








THE CONSTRUCTION OF MODERN WIRE. 
WOUND ORDNANCE. 
No. V. 

EvEN with the best tools and appliances, it is very far 
from an easy matter to bore a tube from 15ft. to 40ft. 
long perfectly cylindrical, and cf practically the sanx 
diameter throughout. The mere fact of the wearing and 
blunting of the tool is sufficient to cause a decrease in 
diameter, but the tools not infrequently are either broken 
or rubbed hopelessly out of shape by hard spots in the 
metal. Constant vigilance is therefore necessary. The 
quality of the work being done, and the sharpness of the cut- 
ting edge, have to be largely judged by the appearance of 
the turnings, which are every now and then raked out from 
the barrel. If any serious defect is observed, either by 
direct examination or by the appearance of the turnings, 
the boring bar is withdrawn and the work carefully 
examined with a mirror and electric lamp, a pair of opera 
glasses being used when necessary. If the injury due 
to the boring or a defect in the metal, revealed by the 
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Fig. 24—SPIRAL BORE 


removal of the surface, is such as to need further 
investigation, a gutta-percha mould or impression of it 
is taken, and the depth and extent found by actual 
measurement. We shall refer in greater detail to these 
methods of examination later on. 

One of the most remarkable defects in boring is that 
known as the spiral bore. This presents the appearance 
of a perfectly regular spiral groove from }in. to jin. wide, 
and attaining as much as two-thousandth of an inch 
depth at its deepest part, running either for part or for 
the entire length of the barrel, and having a pitch which 
may vary between lft. and 8ft., but is, as a rule, constant 
in any one barrel. It runs in the opposite direction to 
the natural spiral of very small pitch made by the cutting 
tool. The cause of this curious phenomenon was for 





some time unexplained, and there are those even now 
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who do! 


yut forw } 
ag attempt to elucidate the theory. 


It will be remembered that the cutting tool is attached to 
eendof a long bar, say, for example, 3}in. diameter and 
The tool head is supported in the gun by 


th L 
some Q5ft. long. 
one or two peg blocks. 


ay, from eight to fourteen revolutions per minute. 


ol at th see’ 
bs to revolve in the same direction as the hands of the 


The work revolves slowly, making 


The 


work ‘ : 4 7 

watch. Any point on the toul inscribes a right-hand 
jiral of very fine pitch in the barrel. Now 
tppose that instead of turning perfectly regularly, 


that the ; 
revolution at the same place. A moment's 


sideration will show that the regular spiral would be 


interrupted by the eutting tool moving forward longi- 
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Fig. 25—PLATE GAUGE 


tudinally. Suppose, moreover, that instead of the barrel 
stopping in every revolution at the same place, it always 
lagged a little behind, we should get a number of receding 
steps, Which the accompanying diagram, Fig. 24, will per- 
haps make clear. The diagrain represents the section of a 
barrel. The first diagonal lines on the-left side show the 
regular right-hand spiral of the cutting tool working 
properly; but at A the defect has commenced, the 
revolutions lagging for an instant whilst the tool still 
moves forward. The result, it will be seen, is a left- 
handed spiral scratch made by the tool. It is only 
necessary then to give some reason for the lagging, the 
rotation of the work being, of course, perfectly regular. 

















Fig. 26—GAUGING DIAMETER 


This lagging is accounted for by the torque, or twist, in 
the long boring bar. The boring bar is, of course, always 
twisted back a small amount by the resistance offered to 
the cutting edge. This is a constant amount, and would 
not of itself produce the defect. But close to the 
tool the peg block is keyed to the bar. Now suppose 
that at some place in the barrel, for some reason or other, 
a chip, an irregularity in the preceding bore, no matter 
what, the peg block was gripped for an instant. It would 
be twisted more than the normal, and for a very short 
instant of time would revolve with and at the same rate 
as the barrel. That is exactly equivalent to the barrel 
standing still, and the first touch of the defect would be 


ard, and which seems to account fully for it. 


e same time advances very slowly. Suppose the 


barrel stopped for an instant once in every 
CO - 


iot accept the one feasible explanation which has tool or to the operator. Oval bore is perhaps the 
most common, taper bore being looked upon as normal 
These defects, 
or rather let us call them variations of perfection, 
are, it must be remembered, exceedingly slight, so that 
they would pass undiscovered except by the high-class 
,| examination demanded in the manufacture of ordnance. 
The barrel having been last bored, it is gauged for 
It is} 
scarcely necessary to say that these measurements are 
A long barrel is rarely or 


except for very small and short guns. 


diameter and straightness before fine turning. 


of considerable importance. 
never dead straight when it comes from the machine, 


but the error is usually of so small an amount that in a 
Different makers use | 


later process it can be corrected. 
different methods of gauging, but perhaps no better plan 
has been found than that practised at Elswick. Let us 
go into it fairly fully. 
modern invention, although the particular form at which 


it has now arrived is due to a process of evolution. It 


consists of two plates of steel which are connected to- 


gether by a sliding joint, so that they can be pulled | 


apart or brought closer together in the same plane. The 
parallel is not quite exact, but imagine a flat card 
with rounded ends which pulls right in half 
in the middle, and a fair idea of our meaning will 
be grasped. On one of these plates is fixed a normal 
scale, on the other a vernier scale with divisions that 
allow of measurements to the third place of decimals—see 
lig. 25. The ends of these steel plates are provided with 
secondary hard steel pieces, the extremities of which are 
rounded to a radius rather less than the bore to be 
measured; they vary in width between about 1Jin. and 
5in., depending on the size of the gun. It will be seen 
that the extreme measurement over the ends of this 
gauge can be told to a thousandth of an inch by the 
vernier scale. It is not necessary, however, to know the 
absolute measurement; all that is required is to know 
the variation from point to point. The gauge and the 
scale are therefore independent, and one of the latter is 


case 


generally made adjustable, whilst the wear of the former | 
The value of these points is | 


is of no 
only appreciated 
pared with 
ticularly on the Continent. On the back of each plate 
is attached a double eye, by means of which it can be 
attached to a long, light wooden rod; two rods are thus 
used to work the gauge, one of which is marked 
roughly in feet and inches. The operator commences as 
follows. He places the barrel at a convenient height on 
trestles, and sits on a stool near the muzzle end. Witha 
standard bar gauge 
definite length 
at that end selecting a bar from a number which vary by 
minute fractions on either side of a normal which repre- 
sents the nominal diameter of the gun. This figure he 
marks down in a column on a chalked board. 


consequence, 


when this simple gauge is com- 


and fits it into the same place, holding it vertically, and 
keeping the bottom at rest whilst he swings the top 
backwards and forwards, the flat back of the gauge being 
towards him. Having got it to touch with that delicacy 
which only prolonged practice gives, he removes it and 
reads the vernier with a magnifying glass, and either 
notes the figure or adjusts his movable scale till the 
figure is the same as that given by the bar gauge. This, 
then, is his datum to work from. The rods are now 
replaced on the gauge, an assistant holding them 
by the extreme end whilst the operator, seated by the 
muzzle, takes the gauge in his hand. He first puils 
the two plates apart so that the extreme length is a small 
amount, one quarter of an inch or so, greater than the 
bore; he then inclines the gauge from him by holding the 
lower and pushing the upper rod. In this:position the assis- 
tant advances, pushing the gauge 1ft. into the barrel, Fig. 26. 
The operator then holds the lower rod firmly, and pulls 
the upper rod steadily and firmly towards him. This 
causes the gauge to rise in the gun, and as it passes the 
narrowest point the two plates are pressed together; the 
action is then continued till the gauge is inclined towards 
the muzzle when it is withdrawn, and the vernier read by 


the operator, the decimals being noted on the board. The | 
same operation is repeated at every foot, in some cases | 


less, throughout the length of the gun. The barrel is then 
turned through 90 degrees and the operation repeated. 
Sometimes—always, with big barrels—the measurements 
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Fig. 27- GAUGING FOR STRAIGHTNESS 
before would make the block seize, but the first defect at any part of the barrel the exact cross section 
leaves a clear space which relieves the pressure to a is known. Even with the largest barrels it is 
certain extent, it being remembered that the cutting face exceptional when the. diameter varies anywhere 


of the tool is a good deal wider than the feed, the con- 
sequence is that there is a fractional lag and the second 
step is formed. The others all follow in a similar manner 
till the first peg in the block comes to the groove, when 
the action is more certain and regular than at the com- 
mencement. For this defect there is, as a rule, only one 
remedy, It occurs when the gun is practically bored to 
size, so that it is impossible to put the cutting tool 
through again, even if by so doing no risk was run of 
Considerably accentuating the damage. The gun has 
therefore to be lapped out with a lead block and emery. 
Of other defects to which gun barrels are heir, there 
are few which they do not share equally with work 
of other classes, and which are not, as a rule, directly 
referrable either to a defect in the machine or the 


hundredths, so far as regards 
gauging for diameter. Precisely the same method is fol- 
lowed at Woolwich. The gauging for straightness has 
next to be done. Now those readers who have followed 
us so far, ani have appreciated how small are the 


by more than a few 


fractions that have to be taken into account, will perceive | 


at once that no method which did not allow for the 
bending of the barrel, due to its own weight, is of the 
slightest value. Whatever method is adopted—and there 
are two or three—must work on what, for the want of a 
better word, we will call the cancellation system. That is 
| to say, the factor which is introduced by the sag is to be 
cancelled by taking two observations with the barrel 


The gauge used is by no means a 


the more complex devices in use, par- | 


a simple bit of hardened steel of | 
he finds the exact diameter of the bore | 


Then, | 
having removed the rods, he takes the gauge in his hand | 


some standard for comparison can be obtained. A fine 
wire or silk is out of it, a beam of light has been and is 
used, but the readiest of all methods is to use a material 
beam of which the deflection is constant. This is 
done at Elswick, the beam being either of rail or 
channel section, and carefully planed all over. The gun 
| barrel is left resting on the trestles. Through it is pushed 
| the beam, and raised on chocks near the extremities—see 
Fig. 27. The beam is thus perfectly free to sag. Occasion- 
ally in the gauging of very long pieces, when the sagging 
is excessive, weights are hung on the free ends of the 
|beams. The same weights are, of course, retained 
| during the measuring of one gun. It does not matter 
how much or how little the deflection of the beam and 
| the barrel is, nor whether it is up or down; it is only 
| necessary that it should be absolutely constant for any 
one barrel—the whole germ of the system lies in that. 
The beam having been placed truly longitudinally in the 
gun, the plate gauge slightly modified so that it may rest 
on the beam, is used as before. Having been once 
through the entire length, the barrel is given exactly one 
| half turn, great care being taken to keep the beam in the 
{same relative position to the gun, and another set of 
gaugings is taken. Now, if the gun were dead straight 
it is evident that the subtraction of every corresponding 
pair of figures would result in zero, and an absolute bend 
—not due, that is, to sag—would be indicated by a + or — 
quantity, the sign indicating whether the bend was up or 
down. Similar measurements are taken on other dia- 
meters, care always being taken that the normal deflec- 
tion of the beam is the same foreach pair. At Woolwich 
guns are gauged for straightness by pushing a cylinder, 
in length six times the calibre of the gun, through the 
bore. The cylinder bears in three or four places hoops 
left on it and turned dead true, and to gauge size. 





SHIPBUILDING AND MARINE ENGINEERING 

ON THE THAMES IN THE VICTORIAN ERA. 

No. XII. : 

Now, although we have shown that the peace and pro- 
sperity of the country were not all that could be desired in 
the early part of the decade—1847 to 1857—yet we have 
seen that it was so far assured as to have enabled us to 
hold in our midst a magnificent Exhibition, not of our own 
industries alone, but of those of all nations. This in 
itself was a means of adding to the oversea passenger 
and carrying trade of the country, and of creating a 
demand for more ships. But,as if to make up to the 
nation at large for any losses suffered in the immediately 
preceding years, at the very time—almost on the same 
day—that this great Exhibition was opened in London, a 
notice appeared—May 2nd, 1851—in a leading colonial 
paper verifving the report that gold had been found in 
several places in Australia. This announcement excited 
the public mind to a pitch of feverish anxiety. Com- 
munication between ‘the Australian colonies and the 
mother country had up to this time been intermittent 
and fitful, but now that regular news from them was 
anxiously looked for, to provide the more punctual 
delivery of letters than had previously obtained became 
a necessity, a company was formed to effect this by 
| means of a line of large steamships. 

Before, however, giving the details of the attempt 
made in this direction, it will interest our younger readers 
to inform them briefly how the discovery of gold in 
quantities in Australia was brought about. 

Premising that some few years previously gold had 
been found in California, and that thousands of the man- 
hood of this and other countries had gone there in search 
of the precious metal, the distinctive characteristics of 
the gold-bearing region would naturally be noted ‘by the 
more intelligent of the miners. Now, for some months 
before the public announcement of the discovery of gold 
in Australia, it had been reported that some nuggets of 
this metal had been offered for sale in Sydney, New 
South Wales, by an up-country shepherd, who, when 
questioned as to its origin, said he came from the neigh- 
| bourhood of Bathurst and had found it there, and could 
get more like it. 

The fact of the presence of gold in that district was, 
however, shortly afterwards—February 12th, 1851— 
established by a Mr. Hargreaves, a resident of Brisbane, 
| who had returned from California a few months previ- 
| ously, but who while there had felt persuaded, from the 
| similarity of the geological formations—in California and 
| New South Wales—that there must be gold in several 
| districts of the latter country. Speaking at Bathurst on 
| May 8th, 1851, he said that froma careful examination 
he had made, indications of the existence of ‘gold were 
to be seen in every direction. On May 24th news 
reached Sydney that gold diggers were already making 
from £3 to £4 a day, and that a piece of gold had been 
found of a pound weight. 

Before the end of May, 1851, the first shipment of gold 
to London had been made, among the freight being a 
piece weighing 400z. On August 12th in ‘this same 
year a further shipment to the value of £28,960 was made 
to the same place, and from that time forward Australian 
gold in increasing quantities found its way to Europe. 
The price first paid for gold at Bathurst was £2 18s. an 
ounce, but it gradually rose, and was at the time of the 
| shipment last mentioned £3 8s. 6d. the ounce. The 
| finding of gold in New South Wales was immediately 
| followed by search being made for it in the adjoining colony 
of Victoria, which was so successful that much larger 
deposits of the precious metal were soon opened up, 
bringing a rich harvest to the seekers. 

Now, to provide the means of transport for the hun- 
dreds of thousands of emigrants who left this country for 
Australia in the early “ fifties,” it will be at once seen 
; that it would tax the capabilities of all the large ship- 
|owners of the kingdom to find fitting vessels for the 
purpose. All the large seaworthy ships—and many, we 











opposite sides up and subtracting the two sets of figures. | fear, that were not seaworthy—were at once taken up and 


The exact want of straightness will be then known if 


| . . . 
' temporarily converted into passenger vessels, and in less 
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than twelve months people were arriving from all parts of | we therefore find that, to reach her destination, she had 
the world-—-most of whom made an English seaport their | to stop for coal at St. Vincent, St. Helena, the Cape of 
place of departure—at the port of Melbourne, in Victoria, | 


at the rate of a thousand a day. The outward passages 
of many of these vessels were necessarily long, and in less 
than a vear it became increasingly evident that the aid 
of steam would have to be invoked to expedite the transit 


Good Hope, and King George’s Sound—a most expensive 
proceeding. She, however, showed that it was no 
impossibility to make the passage; her own, although 
a badly-managed one, being evidence in proof. The 
Australian returned to England on January 11th, 1853, 














Fig 69—MAIL STEAMSHIP CRCESUS, 


of the traveller, and thus render it possible to increase 
the number of voyages made in the course of a year. A 
still more important consideration was that, as the 
colonial populations were increasing at a very rapid rate, 
it was absolutely necessary to have more frequent com- 
munication with the mother country, not only for the 
supplies of food and other 
necessaries of life, but for 
the quicker transfer of 
business and other intel- 
ligence between the 
peoples of both. 

It was to provide more 
particularly for the punc- 
tual delivery of mails and 
letters that a company 
was formed in the early 
part of 1852 to effect this 
by a line of large steamers. 
Now, the distance to be 
run to perform the voyage 
under steam was little 
short of 16,000 miles, and 
it was known that only a 
ship of large size, capable 
of carrying sufficient fuel 
for the journey without 
stopping on the way for 
coal, would be suitable. 
The project at the outset, 
like the first crossing of 
the Atlantic by steam, was 
predicted to be impos 
sible. However, to de- 
monstrate the practic- 
ability of making a voyage 
to the Antipodes by steam, 
a large screw- propelled 
ship named the Austra- 
lian, built by Messrs. 
Denny, of Dumbarton, 
was despatched from Ply 
mouth on June 5th, 1852, 
for Melbourne, Victoria. 
This vessel, the first mail 
steamer to Australia, was 
236ft. long, 34ft. lin. 
beam, and 24ft. deep in 
hold. She was fitted by 
Messrs. Tulloch and 
Denny with a pair of 
geared beam engines of 
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ae 
three days for the reply to letters, the course of post Ly 
this line would be 135 days. ) 

To carry out this proposal several vessels were buil 
for this special service, six of them by Messrs. Mare ee 
Co., of Blackwall, four of which were engined by 
Messrs. Maudslay, one by Messrs. Rennie, and one 
Messrs. Penn. Of these vessels, one of the largest Wa: 
the Creesus, and as she had a rather eventful though 
| brief career, we have chosen her as a fair example of the 
Australian mail steamer of the period, and as a Thames. 
built and engined ship of the decade, her propelling 
machinery being of a different type to any we foot 
previously described or illustrated. 

The Cresus, which was laid down in 1852 ayq 
launched in June, 1853, from Messrs. Mare’s yard <i 
| Blackwall, was an iron frigate-built screw steamship 
| 280ft. long between perpendiculars, 43ft. beam, 33¢t. Gin, 
deep in hold, and 2500 tons burden ; the first of a ney, 
| line of mail steamers to run between Southampton and 
| Port Phillip, Victoria. As shown in our illustration, 
| Vig. 69, she was a full barque-rigged vessel, with a spread 
| of canvas sufficient—irrespective of steam power—ty 
| make with a stiff breeze 13 to 14 knots an hour, 
| Besides her large passenger accommodation she had q 
cargo space for 1300 to 1400 tons of freight, bunker 
capacity for 1000 tons of coal, storage room for 300 tongs 
of baggage and stores, and for 113 tons of fresh water jy 
tanks, in addition to an apparatus for condensing 709 
| gallons per day. 

Her propelling machinery, supplied and _ fitted }y 
Messrs. Rennie, of Blackfriars, consisted of a puir of 
direct-acting engines of the double piston-rod return con. 
necting-rod type, which we illustrate in plan and 
| sectional elevation by Figs. 70 and 71 respectively. These 
engines had cylinders 63}in. diameter, with a piston 
stroke of 2ft. 9in., the cylinders being disposed, as shown, 
in a horizontal position on one side of the main crank 
shaft, the condenser on the other. In this type of engine 
it will be noted that, instead of the connecting-rod being 
on the same side of the crank shaft as the cylinder, 
and coupled up to the head of a single  piston-rod, 
as in an ordinary horizontal engine, it is in this case 
on the opposite side of the crank shaft to the cylin. 
der, the piston having two rods, one above and the 
other below the crank shaft on opposite sides of the 
crank, both rods being secured to a two-armed crosshead 
—working in guides—to the centre part of which the 
| connecting-rod is coupled. In this way a much longer 
stroke of piston and length of connecting-rod are obtained 





having completed the all-round voyage in 221 days, 165 of | than in other plans, as it will be seen from the illustra. 


which were under steam and sails, the remainder—tifty- 
six—being taken up with detentions, coaling, Xe. 

In 1851 a company known as the General Screw Steam 
Shipping Company had already a line of mail steamers 
running between England and the Cape, and when a 
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300-horse power, which 
drove a common _ two- 
bladed screw 14ft. dia- 




















meter and 18ft. pitch. 
Steam was supplied by 
two tubular boilers of box 
form, having twelve fur- 
naces, made for a working pressure of 11 Ib. per square 
inch. The ship’s bunker capacity was but 400 tons, the 
consumption being 18 ewt. per hour. The power de- 
veloped by the engines was 576 indicated horses, and 
gave the ship a speed in still water of 11 knots an hour. 
Now, from the above particulars, it will be seen at a 
glance that this was not a ship suitable for a continuous 
steaming voyage .to Australia, as her coal supply of 
400 tons would be completely exhausted in some 18} days; 


Figs. 70-71-ENGINES OF 





Longitudinal Séctional Elevation 
THE MAIL STEAMSHIP CRCESUS, MESSRS. RENNIE, 
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quicker despatch of mails and letters between England | 
and Australia became the subject for consideration by a | 
Select Committee of Inquiry of the House of Commons 


in that year, this company proposed to the Government 
to perform the service by the Cape route to Australia by 
screw steamers of 1400 to 1700 tons, with 250 to 800- 
horse power engines, at an average rate of 8} knots an 
hour, engaging to perform the outward passage in 64 
days and the homeward one in 68 days; and allowing 


tion, Fig. 71, the clearance of the end of the connecting 
rod—on the inward stroke of the piston—and cylinder 
cover may be as little or as much as desirable. 

The slide valves were double-ported, actuated by double 
excentrics and slotted links as shown. The exhaust 
| steam from the cylinders was taken directly into the top 
of the condenser, which was fitted with vertical copper 
j tubes through which the steam passed, the cooling water 
being drawn, not forced, through the condenser by the 
circulating pump, which was so arranged that it could be 
worked as an air pump if jet injection were resorted to. 
The air and circulating pumps were located on the 
forward and after sides of the condenser, directly under 
the outside piston-rods, and were driven direct by the 
main pistons by independent rods, not shown in the 
illustration. 

Steam for the engines was supplied by four three- 
furnaced boilers of box form, fitted with what were 
known as Lamb’s patent flues, instead of tubes. They 
had a total heating surface of about 7500 square feet, the 
combustion chambers and flues being united in one 
uptake, in which was fitted a superheater having about 
800 square feet of surface, but so arranged that the 
engines could be worked with or without superheated 
steam; the pressure at which the boilers were worked 
being 20 1b. to the square inch. 





THE STEMTRIFF STEAM SEPARATOR, 


Tue larger number of steam separators in use now-a-days 
depends upon the centrifugal force given to suspended particles 
of water by a whirling motion imparted to the steam. The 
Stemtriff separator, illustrated in section herewith, is a mod)- 
fication of a very usual form designed to remove ,certail 
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STEAM SEPARATOR 


objections. The steam entering by the outer orifice is caused 
to take a volute path by the screw baffle-plate. The water 
particles are projected outwards against the side, or may fall 
upon the surface of the baffle, down which, on account of 
the inclination, they would roll towards the walls of the con- 
tainer, and away from the dry steam near the centre. The 
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on to their continuing to lie in the course of the steam | 
oved. The steam having passed down the spiral, 
siting entrained water, ascends the central pipe and 
depos! to the engine. It is, however, to be observed that all 
sgn need not pass to the bottom, as there are gratings 
og central pipe through which the dry stream can pass 
i ag BO thus modifying the upward rush of steam, which 
on to raise the water lying at the bottom of the separator. 
he bottom of the separator the water is allowed to 
through a trap. The Stemtriff separator is made by 
Engineering Company, Failsworth, Manchester. 
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ROLLED WELDLESS STEEL CHAIN CABLE, 


THE problem of how to produce weldless chains was referred 
to in THE ENGINEER of October 26th, 1894, and a detailed 
and fully illustrated description given of what is known as 
Klatte’s process, together with a reference to that of M. Oury, | 
of the Cherbourg Arsenal, whose first patent dates from the | 
vear 1881, and who was the pioneer in this direction. : 
"The process to which Mr. Otto Klatte has devoted his | 
energies, from the year 1879 to 1895, is now being introduced 
into this country by Mr. F. J. Trewent, a well-known naval 
architect, and a powerful company has been formed, we 
understand, with sufficient capital to produce the weldless 
steel chain cable on a large scale ; and the Board will consist 
of gentlemen who are well known in shipbuilding, engineer- 
ing, and steel manufacturing circles in the district of New- 
castle-upon Tyne ; in fact, the Board will, we are told, consist 
of the leading men in these industries, who thoroughly 
understand the technical details of the manufacture and its 
value in the future to our Navy and merchant marine. 

With the object of testing the quality and strength of the 
chains made by the Klatte process, Mr. Trewent sent samples 
of the rolled weldless steel chains to Lloyd’s Proving House, 
(jlasgow, Where they were tested to destruction by the superin- 
tendent in the presence of Mr. Trewent and of Mr. T. J. | 
Dodd, Lloyd’s principal surveyor in the Glasgow district. | 
Eight samples were broken, seven being of short link chain | 
and one of stud link, the latter } gin. in diameter. 

The average strength of good welded iron chains of | 





the dimensions given is 18°2 tons per square inch. This 
average is obtained from a great number of actual | 
breakages made at Lloyd's Proving House. The rela- 


tive average strengths of the rolled weldless steel chains 
which have been tested, and welded iron chains of the 
same dimensions, are as 39°8 to 182, or as2:18to1. We 
therefore come to this result, the importance of which it is 
impossible to ov er-estimate, viz., that rolled steel chains are, 
according to these tests, approximately twice as strong as 
those made of iron of same dimensions. 





THE MARCH OF MUNICIPALISATION, 





{ stINGULAR incident is the “ rift within the lute,” which, 
widening, would have made “ the music mute ” in connection | 
with the negotiations for the transfer of the undertaking of | 
the Sheftield Electric Light Company to the Sheftield Corpo- 
ration. These negotiations have pursued a somewhat 
chequered course. At one time the transfer was on the 
point of being pleasantly and quietly concluded, when the 
Parliamentary Committee of the Corporation, in a moment 
of indiscretion, proceeded to law “ to get to know” their pre- 
cise position. They got to know, for Mr. Justice North 
decided against them, and then they had to begin the nego- 
tiations afresh, with the result that it is calculated that the 
going to law, and the delay thus entailed, will make the bill 
of the Corporation some £30,000 more than it would have 
heen. The offer of the Corporation to the company was at 
the rate of £220, in 24 per cent. redeemable Corporation 
stock, for every £100 of capital properly expended. The 
Electric Light Company accepted the substance of the offer, 
which it included in its new proposed agreement, con- 
sisting of twenty-five conditions. When these conditions 
came before the Sheftield City Council, there had not been 
adequate time to consider them in all their bearings, and a 
breezy afternoon was spent over the business. Several of the 
remarks then made gave umbrage to the directors of the 
Electric Light Company, whose solicitor was instructed to 
write to the Corporation, intimating that in consequence of 
the misstatements and unfounded insinuations which had 
been made in the Council, the proposal for purchase must be , 
held in abeyance for the present. Thereupon the Parlia- 
mentary Committee of the Corporation calied a meeting, and 
passed a resolution acquitting the directors of any undue 
secrecy or improper conduct in the negotiations, and request- 
ing that these might be immediately resumed. This resolu- 
tion was forwarded to the Electric Light Company, and the | 
directors replied by intimating that they would wait for the | 
confirmation of the Committee’s minutes by the Corporation. 
No time has been lost in obtaining that confirmation. The 
City Council were not able to conclude its business at their 
last meeting on February 9th, and therefore adjourned until 
the 23rd inst., when they took up what was left of the agenda, 
as well as the minutes of the Parliamentary Committee con- 
taining the apologetic resolution their previous discussion 
had rendered necessary. The confirmation of this resolution 
bridges over the difficulty which had been created, and the 
Corporation is thus again on the march to the municipalisa- | 
tion of another important enterprise. 








THE IMPERIAL INSTITUTE, 


Wr stated, when the proposals for the formation of the 
Imperial Institute at South Kensington first came before 
the public, that the scheme must end in failure, because, for | 


Colonies would gain something, but the scheme falls very short 
of what is actually required by London and other large cities 
of the United Kingdom. . . . Sir George Turner's 
scheme promises to cost a few thousands annually, and re- 
main an advertisement only. . . . . Our growing trade 
demands an effort proportionate to its importance, and the 
time is opportune for beginning with a great Australasian 
depot in London, and following this up with other depots 
in other cities in England and Scotland. The Premier 
who brings forward this project should command the sup- 
port and co-operation of all the others.” This practically 
ignores the existence of the Imperial Institute, the 
officials of which have taken alarm, and now propose to 
establish a news-room in the City, which will not only 
afford accommodation for the display and consultation 
of British, Foreign, Indian, and Colonial commercial papers, 
&c., but will be in telephonic communication with the 
Imperial Institute, so that information or samples can be 
readily obtained therefrom. All this is simply the beginning 
of the end. India will no doubt follow the example of the 
Australian Colonies, and although she cannot get back her 


| £100,000, she can at least avoid further waste of money. The 


Imperial Institute has been absolutely useless to the Colonies 
and to the mother country. It is time that the buildings 
should be properly utilised, and we once more urge on the 


Government the propriety of acquiring them for the purposes | 
of the South Kensington Art Museum, for which the galleries | 
In our impression for August 6th, | 


could be readily adapted. 


1897, will be found an article on the South Kensington Museum, | 
in which we have set forth the merits of the proposal in | 


some detail. Matters cannot much longer go on as they are. 


Even the Hungarian band, although it includes Englishmen | 


in its ranks, will not remain popular for ever. Heavy rates 
and taxes have to be paid. Something will have to be done, 
and that speedily, to avoid a collapse. 





| DOUBLE-FIRE SCHNEIDER-CANET MOUNTING 


FOR QUICK FIRE. 


THE double-fire Schneider-Canet mounting solves the pro- 
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Longitiadinal Section 





by which they are attached to the pistons of the brakes and 
the recuperators. The saddle E E consists of two cheeks, 
which take the trunnions of the sleeves, and it is carried down- 
wards in the form of a central conical pivot which fits into a 
pedestal in a vertical socket. A cast arm on the left cheek 
supports the pointing arrangements—see Figs. 2 and 3. The 
pedestal T T, also of conical form, is fixed on the deck, and 
supports the whole of the fittings for training and elevating— 
see Fig. 2. The brakes C C are of the Schneider-Canet 
system, and constructed to give uniform pressure, and conse- 
quently to give the minimum of strain on the various parts. 
The recuperators are formed each of two cylinders of springs, 
and are independent of the brakes. The elevation of the 
sleeve carrying the two guns is put in action by a spring 
placed near the hand of the gun captain by means of bevelled 
wheels and endless screw gear—see Fig. 2. Special arrange- 
ments to reduce friction to a minimum assure the complete 
and easy command of the mechanism by a single man. The 
gear for horizontal movement or training works in the same 
conditions as to rapidity and ease, the captain presses a 
spring which acts by bevelled wheels on an endless screw 
which moves on a toothed circle fixed on the upper part of 
the pedestal. The gun captain has equally under his control 
the handles for firing the two guns. 

To sum up, the chief advantages offered by the Schneider- 
Canet mounting for double-fire, delivered with special speed, 
are the following:—(1) The combination of two guns on 
the same sleeve mounting, which permits the reduction of the 
distance between their axes to a minimum, and consequently 
to decrease in great proportion the couple acting laterally on 
the fittings when a single piece is fired. (2) Minimum 
weight. (3) Reduced encumbrance on the deck. (4) Com- 
| plete solidarity of the two pieces, of which the direction and 
| firing depend on a single man, having to his hand all the gear 
| for working, and who can consequently follow the change in 
| position of a moving object. (5) Rapidity of fire. (6) Great 
| ease of working due to reduction of friction. (7) Minimum 
strain of parts. (8) Reduction in the number of the detach- 
| ment needed to work the two pieces. (9) Facility of concen- 
| trating the fire of both guns on the same spot, and of thus 
| obtaining great effect. The advantages, it is urged, allow a 
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| blem of combining in the hands of a single gunner the chief | result to be obtained which is at least double that of those 
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Fig. 3—SCHNEIDER - CANET 


organs of two quick-tiring guns ; that is the firing and point- 
ing, including elevating and training. 


It allows the two | 


DOUBLE - FIRE MOUNTING 


which are got by pieces detached, and at a greater or less 
interval. This type of carriage is said to be applicable to 


one reason among many, the site selected would not commend | pieces to be fired simultaneously in succession, and to be | pieces of all calibres. 


itself to busy commercial men. The building was erected, | 
and opened with considerable pomp. Founded on a mistake, 
and managed by men whom it is charitable to excuse on the | 
ground that they were amateurs, wholly ignorant of what such 
an Institute should be, the scheme was a failure from its incep- 
tion, It soon got into difficulties, and it is an open secret that 
its existence has largely depended on the exertions of a Hun- 
garian band. The Colonies and India, who subscribed large sums 
to the cost of construction, and have subsidised it since, have | 
for some time been restive, and at last the Colony of Victoria 
has refused to contribute further to the Institute, and is | 
making arrangements for the establishment of a museum of its | 
own in the city. Sir George Turner, the Premier of Victoria, ; 
wants to induce other Colonies to join in the scheme. The 
Sydrey Mail says:—‘‘It is very possible that the three | 


directed on the same point, and thus it obtains great results. 
With these special characteristics it combines great simpli- 
city in working with a minimum weight and bulk. 

The mounting comprises the following parts :—(1) The 
cradle ; (2) the saddle; (3) the pedestal. (1) The cradle con- 
sists of a double sleeve made of a single piece of steel, in 
which the guns recoil independently of each other (see A A, 
in Figs. 1, 2, 3, and 4). This double sleeve carries in the 
front position the trunnions B, and in the lower part the 
two brake cylinders C © of the guns. Above are placed the 


recuperator springs D DD D, independent of. the brakes, 
securing the return into the firing position at all angles of 
elevation. 
elevation. 

The guns are furnished at the posterior end with the rns 


On the left side is fixed the slotted are for 
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SHIPBUILDING, 1897,—The total addition of steam tonnage during 
the year has been 736,274 tons gross, and of sailing tonnage 49,697 
tons gross, or in all 785,971 tons gross. 

‘ SpEcIFICATION.” —We have received the first part of this new 
quarterly technical publication which isintended chiefly for the use of 
architects, surveyors, and engineers to assist in specifying for work. 
It contains upward of 300 pages, and is dividéd into three sectidns : 
—Construction, Professional Practice, and Buildings in Progress. 
The aim of the publishers is to supply a means whereby the time 
hitherto occupied in obtaining data useful in drawing up specifica- 
tions will be greatly reduced, and this is done by classifying the 
collected material in a form handy for reference. Part I. is well 
printed and illustrated, and must be considered cheap at the price 
uf 2s, 6d., at which it is issued, 
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DOCKYARD NOTES. 


At Portsmouth construction is still without much outward 
sign of progress, the only visible feature being the multiplica- 
tion in number of ventilating cowls in the Barham. She is 
now simply crowded with huge cowls between the funnels, 
and more seem about to follow in the few available spaces that 
areleft. Tothe non-technically engineering eye the difference 
between a first ship of a type and its successors appears to lie 
always in the addition of cowls—our catchers, or Royal 
Sovereigns are all examples. In the first of a type cowls are 
always scarce; they get added as improvements later. 
Similarly, re-boilering generally bears its outward and visible 
sign in the addition of cowls. Whether or no this is advan- 
tageous from the fighting man’s point of view is open to 
some question ; not only are they singularly liable to destruc- 
tion in action, but they further offer a stopping point for 
shells that might otherwise pass harmlessly overhead. A 
large number of ventilators are, of course, more or less 
unshipped in action, but if this is carried to extremes they 
fail in utility just when they are most wanted; the prime 
idea in warship construction ought to be battle service. That 
it is not always, or even generally.so, is, however, only too 
patent. For example, the twin funnels of our Majestic class 
seem likely to suffer considerably more quickly than those of, 
say, the Japanese Fuji, which are fore and aft, unless an end- 
on fighting position—for which the guns are not suited—is 
contemplated. There may be excellent engineering reasons 
for the twin funnels, but the fact of their liability to damage 
in action remains, and how a ship can make and keep her 
speed in battle is the sole test of real efficiency in that direc- 
tion. A high explosive shell bursting inside a funnel—and 
there is every reason to believe that a high explosive shell 
hitting a funnel would burst before it passed out—would 
cause inconvenience of a pretty high order, with the funnels 
close together, one being missed is likely enough to mean the 
hitting of the other. So, too, the modern lofty uptake may 
give a splendid draught, but it also offers a splendid target. It 
is—rashly, perhaps—assumed that the future fleet action will 
be fought at a slow speed, but the tactical advantages of speed 
are great, and the decidedly swifter fleet will have a great 
deal in its favour. The more, therefore, that a ship depends 
on its lofty funnels and numerous cowls, the less can 
she be depended on in battle. Of late ship designers 
have taken to giving some consideration to the views 
of those who will have to fight the guns — witness 
the adoption of medium and extensive armour, and the 
greater distribution of armament; but it is much to be 
questioned whether any naval engineers have yet been con- 
sulted about funnels and steam pipes, and their vulnerability 
in action. Cruisers now-a-days have, it is true, special pro- 
tection to the engine-room hatches, but immediate danger 
does not lie there. A modern ship hit severely enough to get her 
engines destroyed will—saving for lucky chance—have 
already been put more or less hors de combat above ; it is the 
reduction of speed through damage to funnels, fans, and so 
forth, that seems so entirely neglected. Since the armoured 
bases to the uptakes of the Italia and Lepanto no progress 
whatever has been made—the steam pipe is vulnerable to 
everything. Sooner or later some attempt to afford good 
protection may be made, but it will probably only be at the 
cost of dearly-bought experience in action. And one may 
shrewdly suspect that a little thing like a severed steam pipe 
may do more to decide an engagement than several inches 
better ‘‘ proving ground penetration ”’ of a gun. 


THE Australia was undocked on Saturday, and took in coal 
on Monday preparatory to trials in readiness for the Queen’s 
trip abroad. The port guardship Trafalgar is in dry dock, 
and likely to be for some while to come. The Hero has gone 
out for firing and trials, but chiefly lies at Spithead. In the 
weather at present prevailing the firing would be a matter of 
some difficulty, she is a tremendous roller, and her nose is 
under water up to the turret directly there is any sea on at 
all. The destroyer Violet was to have done her full power 
trials on Tuesday, but owing to the rough weather they were 
postponed. 


A NEW torpedo wet defence was tried on board the 





Hannibal on Monday. It consists of heavy netting with a 
small mesh, and the wires are very thick. It is claimed 
that these are proof against the torpedo net-cutting 
devices. If so, we shall have stolen a march on France 
and Germany, both of which nations have totally abandoned 
the crinoline net defence, and their newer ships are not even 
supplied with a means of fitting booms. When we remember 
that not torpedo attacks, but the dread of torpedo attack is 
the great trouble at present before any ship in harbour in 
war time, the value of any mechanism to keep torpedoes off for 
certain cannot be over-estimated. It means a sound night’s 
rest to the crew, and that is a thing of vital import. 





THE VICKERS 61s. QUICK-FIRING GUN. 

Ir would be difficult to overrate the importance of efticiency 
ina 6in, gun at the present moment. In action the heavy 
guns fire but slowly, their effect may be very great, but the 
number of rounds got off from them in a critical period may 
probably be too small to eliminate the elements of uncertainty. 
The very light quick-firing pieces are so much exposed that 
it is a question if they could be fought at all in close action. 
Consequently the fire that many officers depend on mainly is 
that of the heavier quick-firing guns, and in the British 





The Engrres- 





the bore. It will be seen that the mounting carries a small 
curved shield of special nickel-treated steel, which has been 
proved to possess high resisting power, although the steel is 
able to be brought to the abrupt curve needed for the shield 

There are three leading features in the gun as put forward 








and tried :—(1) great energy; (2) special breech action, giving 
ease and speed of working; and (3) obturation sufficiently 
complete to enable the metal cartridge commonly used in 
quick-firing guns to be dispensed with. On the day of trial 
at Portsmouth a muzzle velocity was attained with a 100 Ib. 
projectile of 2784 foot-seconds, implying a muzzle energy of 
5373 foot-tons, and a perforation of 22‘Tin. of iron by 
Tresidder’s formula. This, it need hardly be said, is extra 


ordinary, the greatest perforation laid down in the service 
table for a 6in. gun being 15-°9in. of iron. In stating this, we 
feel it necessary to recognise that it is extremely difficult to 
maintain such a performance as the gun continues in use. 
Very rapid fire with very large charges of cordite involves an 
amount of wear that it is very difficult to resist. Messrs. 
Vickers, however, have confidence in having arrived at 
effectual means of prevention. 

To come to the second leading feature, that is, ease and 
speed of working, Fig. 2 gives the breech end of the gun with 
the breech open. The screw and De Bange obturator are 
seen clearly, and’some of; the "more important parts of the 
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Fig. 2—6in. VICKER’S 


service these are Gin. pieces, protected by 6in. of steel in all 
our best vessels. Speed and power in our 6in. quick-firing 
guns, then, is specially to be desired, and hence the importance 
of the 6in. gun brought out recently by Messrs. Vickers, first 
tried on board the Pincher gunboat at Portsmouth on October 
21st last, subsequently at Shoeburyness, and adopted for the 
service in January last. The piece is shown mounted in 


| Fig. 1 herewith. Its length of bore is 45 calibres, and its 
| weight 7 tons 8 cwt. It is of wire construction, and pro- 
' portioned to bear the prolonged pressure of its large charge 


of 25 lb. of cordite during the passage of the shot up 


GUN—BREECH OPEN 


mechanism. The screw is made on a system embody ing the 
Weling patent. For the interrupted thread of the French 
system is substituted in the portions or segments differences 
in radius exceeding the height of the screw thread, which 
may consequently be continued throughout, except where @ 
break or interruption is made to take the segment whose 
thread stands highest. This succession of steps may be 
repeated. It occurstwice in the6in.gun. We givealso illustra- 
tions of the 12in. gun, whose breech is shown in Figs. 3and 4, 
closed and open, in which the successjon of steps 1s repeated 


' three times. In each case there is a considerable gain in the 
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length of screw thread bearing, as compared with the French 
interrupted system. The screw and mechanism of the 12in., 
as may be seen, are very light compared with the large dia 
meter of the bore. The advantage is perhaps still more 
apparent in the 12in. than the Gin. In this three-quarters 
of the circumference of the screw are used for effective 
thread section, only one quarter of the circumference being 
non-screwed. On this account the screw can be made 
lighter and shorter than in other types, and consequently a 
lighter carrier can be used, and the manipulation is rendered 
more easy and rapid. Further, the shortness of the screw 
admits of the gun itself being shortened at the breech, that 
is at the heaviest part, and great weight is saved which can 
ised elsewhere. Both the 12in. and 6in. mechanisms 
have practically the same system of firing gear. There is an 
automatic tube ejector which throws out the primer when 
the breech is opened. The tube can be placed in the vent 
either with the breech open closed, and in the case of a 





or 

















ditions of service, using a 100 lb. shot, a cordite charge, and 
service primers. The trial commenced with a series of ten 
rounds, the result of which showed that the accuracy of the 
gun had not fallen off in consequence of the great amount of 
work already done by it. On the contrary, on two occasions 
the projectiles passed through the same hole in the target. 
Suspension of firing then occurred, due to the weather 
becoming overcast, but in the afternoon it cleared, and 
the rapidity series was successfully completed. This series 
was conducted by a crew of seamen gunners specially sent by 
H.M.S. Excellent for the purpose, and were in charge of 
Lieutenant-Commander J, Murray Aynesley, the experimental 
officer of the gunnery school at Portsmouth. Thirty-six 


rounds were fired in four minutes forty-seven seconds, and | 


this time included taking temperatures of the vent head, 


which operation was considered desirable owing to the very | 


rapid rate of fire. This rate of fire gives practically one 
round per each eight seconds, or at the rate of one hundred 
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Figs. 3’and.4—VICKER’S 12in. 


missfire it is not necessary to open the breech’ to withdraw 
the tube. Safety gear exists, rendering it impossible to fire 
the gun without the breech being closed and locked either on 


the electrical or percussion-firing system. 
: \ 


a metal cartridge. This is facilitated by the shortness of 


teturning to the 6in. quick-firing piece, the third leading | 
feature in the gun is obturation, dispensing with the use of | 


Screw, so that it has been found that the De Bange obturator | 


can be rendered efticient. 


The advantages of this are obvious; | 


the doing away with the metal case saves weight and | 


magazine room, and saving of weight facilitates the rapid 
and easy working of the gun. There is also probably a 
saving in expense. No ejection of case being required, 
mechanism is simplified. Throughout the trials at Ports- 
mouth and Shoeburyness the breech mechanism worked with 
complete ease, the tube was satisfactorily ejected auto- 


matically, and the obturation was complete. The heating of | 


the metal was also watched, and considered to be well under 
the needed limit of temperature. 

(he Shoeburyness trial took place on January 13th in 
the presence of the representatives of the War-office and 
Admiralty, The object of this further trial was to test the 
accuracy of the gun after having fired upwards of 200 rounds, 
including the rounds fired at the proof of the gun; and also 
to suhmit the gun to a further test for rapidity, under con- 
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GUN—BREECH MECHANISM: 


rounds in thirteen and one-third minutes, which, for;practical 
considerations, allowing one |hundred seconds for cooling, 
during the hundred rounds—this extra time would{probably 
be necessary for the supply of ammunition on board ship— 
would give a rate of fire of one hundred rounds in fifteen 
minutes. 

For a short series of rounds such as one would expect in an 
engagement of, say, from ten to twenty rounds fired inter- 
mittently, an even greater rate of fire would be obtained. 
Analysing the rounds fired during the trial, the maximum 
rate of fire attained was one round in six and one-half seconds, 
and eight rounds were fired each taking seven seconds, 


seconds. The other rounds varied from eight to nine seconds. 





UNITED STATES BUILT CRUISERS FOR JAPAN. 


Japan, that under construction at the Union Ironworks of 
San Francisco, Cal., and soon to be launched, is typical. She 
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ment of the Yoshino. 
dimensions are 


The general features and principal 


Length on load water-lin« 
Beam extreme - 

Normal draught 

Normal displacement 

Normal coal supply 

Total bunker capacity 
Estimated maximum indicated 
Estimated maximum speed 
Complement 





The ship has a double bottom extending from bow to stern 
and reaching well up above the water-line. There are some- 
thing like fourteen main water-tight compartments, and 
numerous minor subdivisions. There will be a cofferdam 
on each side running well forward and aft, but it is not the 
purpose of the Japanese to fill the space with cellulose at 
present. A protective deck, reaching from side to side, and 
running from the stem to the stern, completely covers the 
vitals. On the flat portions this deck is 1#in. thick, but on 
the slopes at the sides it is increased to 43in. All woodwork 
is to be fireproofed by the present prevailing electrical pro- 
cess. The ship will be driven by twin screws, actuated by 
two sets of triple-expansion engines of the four-cylinder type, 
having cylinders of 40in., 60in., 66in., and 66in., with a 
common stroke of 36in. 

Steam will be supplied by eight boilers, four double-ended 
and four single-ended, having a total grate surface of 792 
square feet, and a total heating surface of 22,440 square feet ; 
working pressure about 1801b. There are two engine-rooms 
and four fire-rooms, the latter being closed when under 
forced draught. The bunkers are so arranged that the coal 
comes in directly on the fire-room floor. 

The principal offensive power of the ship is centred in a 
very formidable battery of quick-firing rifles. In the main 
battery there are two Sin. and ten 4°7in. rapid-fire rifles; 
and in the secondary battery there are twelve 12-pounders 
and six 2}-pounders. One 8in. gun is mounted on the fore- 


| castle deck, the other on the poop deck, and each has a com- 


| and another eight rounds each taking seven and one-half | 


is a substantial duplication of the Buenos Aires, built at | 


Elswick in 1895 for the Argentine Republic, with some 


| modifications in armament, and may be said to be a develop- 





| 


es | natural and artificial means ; 
Or the two cruisers being built in the United States for | 


manding arc of fire of 270 deg. The gun crews are protected 
by shields on each piece. These Sin. guns are of the Arm- 
strong type, and, together with the rest of the batteries, will 
be purchased in England and placed on board the ship when 
she reaches Japan. The 4‘7in. guns are mounted in sponsons 
on the main deck, and are sheltered by shields and the 3in. 
sponson armour. The forward gun on each side and the 
after gun on each side have separately an are of fire of 
130 deg., the forward guns being able to fire dead ahead and 
the after guns being able to fire dead astern. The rest 
of the 4-Tin. rifles, and such of the 12-pounders as are sand- 
wiched between on the main deck, have ares of fire of 
100 deg. The 12-pounders have the same 3in. sponson 
armour about them. The four remaining 12-pounders are 
mounted forward and aft in sponsons near the bow and stern. 
The 23-pounders are placed on the hammock berthing and 
up in the military tops. The Sin. and the 4°Tin. rifles will 
be supplied with ammunition by electrical hoists, while the 
supplies for the smaller guns will be raised by whips from 
the magazines. A torpedo outfit of five tubes has been called 
for, two on each broadside and one in the stem, but there is 
reason to believe the bow tube will be removed. The value 
of such tubes has long been known to be more than 
questionable. 

The ship will be lighted by electricity, and ventilated by 
and the fittings, as far as con- 
sistent with the Japanese regulations, will conform to the 
best American practice. The contract price is reported to 
be something like £205,000. 

Our illustration on page 210 represents this vessel as she 
will appear when completed. These ernisers have not yet 
been officially named, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





NOTE ON THE SPEED TRIALS OF H.M.S.S. POWERFUL. 
Sir,—I was much interested on reading in THe ENGINEER of 
November 26th, 1897, the report of progressive speed trials of 
H.M.S. Powerful. In former issues had appeared the high-speed 
trials of that vessel, so that we have now collective data over a 
great range of speeds, and I believe another clue to the true 
relations of the factors of a singularly important problem. 
An abstract of the necessary observed elements is as follows : 
Trial Data of H.M.S.S. Powerful. 


‘ IL. Ill. IV. ¥. VI. 
Mean revolutions— : 
N = 50°555 .. 50°845 .. GS'T1 .. TH°47 102°8 .. 114°4 per minute 
Develo ower— 
E = = 735 .. 5a S344 18,433 .. 25,886 indi. horses 
Observed speeds— 2 
V = 10°591 .. 12°492 .. 14°223 .. 16°205 .. 21°0 ..  21°S naut. miles 


Properly to analyse such data, may I point out, where, in an | 


Oliver Twist frame of mind, one would be justified in ‘‘asking for 
more ;” for example, the actual manages and the explicit 
d2s 

21,010 
represent the diameter and stroke of the high-pressure cylinder ; in 
the present vessel there are two of these, and, from the data, it 
seems very approximately, log @ = — 1°8874 = log ‘7716. The 
importance of this element will appear in the sequel. As has been 
often explained, the fundamental principle of mechanical inquiries, 
such as the present, is the one given by Sir Isaac Newton, in the 
form of a scholium to the third law of motion, viz., in all machines 
the action of the agent is always equal to the reaction of the impedi- 
menta, which, in modern language, is equally expressed by in all 
machines developing power and doing work the developed power 
is always equal to the gross sum of the works done on the various 
resistances, be these latter useful or otherwise. Applying this 
principle to the foregoing data, the following relations will be 
found strictly justified :— 

and If. E = 6824 N 10 


value of the cylinder function, log ¢ = log 
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2°0120 -2°0584 
Log constants = ‘S340 "S340 .. 1°0320 .- 16076 - 16076 
Sums or log E 33 3° 5T27 3° 7366 108 4°2656 9 4°4128 
¢ E = 5 3738 5453-8335 18,433 25,870 


The agreement of the formule with the observed data is prac- 
tically perfect, slight differences all lying within limits of 
insutficiencies in observation or calculation. 

In the next place, refer to the second form of the values of E :— 


Speeds I. and II. E = 8°843 ¢ N10 07" ¥: 
IIT, and IV. E =13-95 @ N10 OY: 
*126 V. 


”» V. and VI. E “525 PN 10 
In these, the initial constant of the second member is the quantity 
known to mechanicians as Morin’s constant, seeing that with 
unchanged conditions it is constant, and not affected by variations 
in the speed of piston. It may be viewed as pounds on the square 
inch opposing pressure on the opposite side of the pistons to those 
developing the power E from the steam pressures— 
So that, Log 8-843 @ N, for I. and IL., denotes work done of the values, 
Log r = 2°5376 and 2°6106 
Also, Log 13°95 @ N, for III. and IV., denotes work done of the values, 
Log w = 2°8690 and 2°9322 
And, Log *525 @ N, for V. and VI., denotes work done of the values, 
Log « = 1°6196 and 1°6660 
Tf, now, we simply add to the logarithms of the works done on 
Morin’s constant, definite small fractions of the respective speeds, 
the sums will be the logarithms of the power required for the pro- 
pelling the vessel at those speeds — 
Thus, for I. and IL., work done on Morin’s constant = 2°5% 
Add, respectively, ‘O77 x 10°591 and ‘077 x 12°492 = 5 


2°6106 
“9619 


Sum, or log E = 3° 
R 





By data 

Then, for III, and IV., work done on Morin’s constant = 2°8690 
Add, respectively, ‘061 x 14°223 and ‘061 x 167026 5 
Sum, or log E = 3°7366 3°9208 

. E= 5458 .. 8894 


By data = 5452 8344 
And, for V. and VI., work done on Morin’s constant = 1°6196 1°6660 
Add, respectively, °126 x 21°0 and °126 x 21°8 = 2°6460 2°7470 
Sum, or log E = 372656 474130 | 
a ae 18,433 25,880 | 
By data = 18,43: 25,886 


These small fractions of the speed are the logarithms of the 
transcendental factors 10° *-, 19°! ¥: 
together with the works done on Morin’s constant, gives the values 
of E, This forms an instructive example and explanation of a 
precept which I have repeatedly enunciated in the following terms: 
The power E required to propel a vessel at the speed V is equal to 
the product of the power expended on Morin’s constant at the 
speed of piston, when this power has been further multiplied by 
the number of which the common logarithm is the product of the 
speed by a small constant quantity special for the vessel. 

In my letters I have named this small quantity the Poncelet 
current coefficient, since it had its origin in deductions from the 
labours of the late eminent savan/. It may be equally seen to be 
a necessary induction from Newton’s scholium, and a further 
proof that, in reality, this scholium is only a particular point of 
view of the great principle of the conservation of v/s vivd, which by 
a most regrettable display of stupidity and judicial blindness, was 
fiercely denounced by many of Newton’s disciples as something 
utterly absurd and fundamentally opposed to all the principles 
enunciated by their great master. 

Definite ideas upon Morin’s constant and Poncelet’s hydraulic 
deductions seem to be nigh non-existent or unpublished. The first 
has been supposed to on/y express the initial friction of motion, 
measured by the pressure on the pistons, when, under the circum- 
stances, they would start movement. Many years ago I published 
the following remarks thereanent :—‘‘] affirm that this quantity 
is not the measure of the moving friction alone, but this friction, 
in most cases, very much modified by external circumstances of 
which, except by the resultant effects, we possess no definite 
measure.” 

We have seen in the Powerful at three ranges of speeds the 
values of Morin’s constant were 8‘843]b., 13°95 1b., and ‘525 ]b., 
respectively. At the lower speeds, a little under 91b.; about 
12°4 knots, rising, at once, to 13°95 lb.; and, finally, under 
21°0 knots, dropping down to a little over half a pound. 

No reasonable engine friction hypothesis can explain this. The 
late Dr. Froude and others, judging by a resultant effect, differ- 
ences of produced waves, have advanced this wave production in 
explanation, an illustration of a not unusual process, viz., ‘‘ putting 
the cart before the horse.” The differences of waves certainly 
indicate differences in the power producing them. Only, it is the 
cause of this variation of power expenditure that is the difficulty, 
and not the perfectly obvious effect of that expenditure 
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Doubtless, there may be cases in which partially correct explana- 
tions have been given. When | began to investigate these matters 
in vessels having the old style of double-cylinder paddle engines 

| Morin’s constant was found to have an average value of 51b., from 
which the variations were trifling. With double-cylinder Woolf 
' engines and paddles this seemed to be increased to 7 Ib, nearly, 
and with three-cylinder expansion engines and paddles I would 
expect to find it from 13 lb, to 15]b., values for which engine 
friction would offer a reasonable explanation. Only when we 
recognise the outrageous variations presented by the trial data of 
screw-propelled vessels, we are driven to seek an explanation in an 
overlooked but reasonable hypothesis, viz., these variations are 
due to variations in the movements of the water in which the 
propeller is acting. Obviously, if a screw-propeller is revolving in 


| a current flowing sternward, it will revolve with a very small steam | Tyler, I believe, which showed that under certain 


| 





| less under the tread of an engine running fast than slow 
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times greater than that of any equal weight of bonuhas 
the load per wheel is so much greater, aches, heg 
Now, let us suppose that the resistance is 8 Ib, per ton of 
and 24 lb, per ton of engine, and that we have 50 Siar 
and 250 tons of train, including the tender, the gross oi of engine 
1200 Ib. for the engine and 2000 Ib. for the train, or 3200 Thane is 
If, now, some agency comes into play to reduce the resi + BT0ss, 
the engine, while leaving that of the ooaches untouched a f 


Coaches 


augmented, we should have a reduction of resistance fs oven 
the tractometer would give no indication. But there is Ret, hich 
‘ 800d 


reason to think that the road, probably because of its inertia, sett] 
Sy PCTs 


very curious experiments were made on the (reat Weom 
| Railway several years ago, by Captain, afterwards Sir Hee 
2 enry 
Conditions, 


| pressure, as compared with the amount necessary were the current | where trains ran fast on a level and straight bit of road the whee) 
, eels 


| following the ship. 
| sternward current must have 
| small value of f. 


n very 





the value of / is necessarily much greater. 
remarks for the present. 
Durban, 8.A., January 7th. 


ROBERT MANSEL, 





| TRAIN RESISTANCE, 

Str,—The oft-repeated reference to this question is evidence 
| that the matter is still debatable and imperfectly understood. 
| The article in THE ENGINEER of February 18th fully confirms this 
assertion. Evidently you have a strong opinion on the subject, 
but are careful not to accept the responsibility of asserting that 
train resistances do not augment with the speed. This being so, 
I have no intention of taking a responsibility which you decline, 
but wish simply to place a few deductions before your readers 
based upon recognised conditions readily understood and well within 
known facts. 

A train of a given weight, drawn by a locomotive at different 
speeds, fulfils a set of well-known conditions; each speed results 
in a pull upon the draw-bar different to any other. Leaving out 
all question of friction, which may be accepted as practically the 
same at all speeds, a train moving at forty miles per hour has 
imparted to it, or absorbs, a power which is capable of carrying it 
through a given distance—after the moving force is removed— 
against the resistance of air pressure and friction ; and the higher 
the speed the greater the distance the train will move before the 
resistances bring it to a standstill. 





weight of the train, then the momentum of the moving mass 
above the wheels is greater in the same proportion, which is capable 
of projecting the weight of the train through a given distance with- 
out the aid of the wheels. ‘The wheels have gathered force in 
the same proportion, hence the centrifugal action of the wheels is 
also a factor tocarry the train onward through a given distance 
against the resistances, In other words, the effort of the loco- 
motive has resulted in storing up energy in the mass of the train, 
and also in rims of every wheel on the train. It is quite evident 
that each speed produces a different result, being in the proportion 
of the squares of the velocity. Herein appears to lie the solution 
of this vexed question of resistance, and a reason why the pull 
| upon the draw-bar of the engine must be less at high speeds ; 
| that is, the instant effort is less, but is applied at more rapid in- 
| tervals; hence the aggregate power at high speeds is at least equal 
to the power at low speeds, 

Therefore it is possible that the resistance to a train from the 
atmosphere does augment at higher rates of speed, even in the 
proportion of the square of the velocity ; but as the velocity of the 


accumulated work absorbed, then the conditions are that train 
resistances are as the squares of the speed ; hence they are aug- 
mented resistances at higher speeds, and decrease at lower speeds, 
but the higher speeds produce a momentum of mass in the same 
| proportion, and a lower momentum at lower speeds, Therefore, 
for all practical purposes it may be assumed that train resistance 
at any speed is the same. 

Again, it is evident that a smaller average pressure in the 
cylinder, producing a smaller diagram, would be expected at the 
higher speeds, and a larger average pressure, with a larger diagram, 
at lower speeds, because the momentum of the train at the higher 
speeds is greater than at lower speeds; and as the greater 
momentum would carry the train through a longer distance, if the 
motive power were shut off, it necessarily follows that a smaller 
instant effort is required from the locomotive, though applied at 
less distant intervals than that of the lower speeds ; hence it 
follows that the diagrams must be smaller at high speeds, 

The examples quoted in your article for speeds of 50, 60, and 





~ | 70 miles per hour bear out the above deductions, that momentum 
| and centrifugal force are responsible for the smaller diagrams as | 


But as the increase of the speed results in an accumulated power | 
in the proportion of the square of the velocity multiplied by the | neglecting friction in this case to be 


train is affected in the same proportion when referred to the | 


At high speeds in the Powerful the Poncelet | did not fall into depressions in the rails, but jumped from }; 
sronounced, hence the | place to high place. N i ™ high 

At the lower speeds the frictional drag and | fancy, to facilitate motion at high speeds, 

closing-in currents have given strong counteracting currents, and | out that, inasmuch as the air resistance depends on the bulk 

I conclude these | train, it may affect the train very much, and the eng of the 


Now much the same principle 


* Operates, 
Finally, | wae i 


MAY point 


A - ine Searcely 
at all, so that once more the dynamometer is misleading arcely 


In all the multitude of diagrams taken from locomotives, | ae 
= ever 


; yet handled one which augmented with the speed ; indeed such 
’ a 


| thing is impossible. 








| 


| 


| the speed increases, Hence the argument of your article does not | 


| dissipate the assertion that train resistance does increase with the 
| speed ; but it does account for the small diagram and low 
| draw-bar pull. It was shown by your diagrams that the actual 
| horse-power increased with the speed; that this points to an 
| increase of friction, not instantly but aggregately, there can 
scarcely be a doubt, as the increase of the number of revolutions 
of the wheels in the same time will easily account for the same, 
| Hence it follows that frictional resistances at high speeds are 
| greater than at low speeds. 

Another point you touch upon is the question of road consolida- 
| tion, which you rightly apportion to the engine; but this can 
| hardly influence the question of train resistance, except to mitigate 

it, as the carriages immediately behind the engine would always 
be running down hill, thus greatly reducing the draw-bar pull and 
generating increased momentum to the mass behind the engine. 
But this question of road consolidation does affect the question of 
| speed of locomotive—militating against its speed—as the engine 
is always hill climbing. Anyone watching the passing of a train 
| running at a high speed can easily observe this disadvantageous 
condition ; it is also quite noticeable within the train itself, and is 
evidently the result of insufficient bearing surface under the 
| sleepers, It appears that the perfect road is to be found in a 
continuous sleeper, with the ordinary sleeper and rail placed above 
same, as is the usual practice. Such a road would be practically 
solid, with a long bearing surface and a more equal distribution of 
load, and consequently a longer life, whilst the elasticity of track 
would be equal to what it is now, and much of the excessive wear 
and tear of locomotive would be avoided, and more comfortable 
travelling would result from its adoption. JOHN Batey, 
Dublin, February 26th. 





Sir,—I believe that I have seen nearly all that has been pub- 
lished concerning train resistance in this country, in France, and 
in the United States, and I do not in the least hesitate to say that 
there ia little or no real information available. 

I think you have very fairly hit the true difficulty when you point 
out that tractometer experiments deal with the resistance of the 
train, and with that only, leaving us entirely in the dark as to the 
resistance of the whole moving mass. 

Some years ago experiments were made in the United States 
which showed that little more than one-half the whole resistance 
to be overcome was due to the train, That is to say, when the 


meter in the leading car was giving about 320-horse power. It is 
very difficult under such circumstances to say what was the resist- 
ance of the train as a whole, 

To me, however, the greatest mistake made is the calculation of 
resistance in pounds per ton, No one in their senses can assume 
that the resistance per ton is independent of the load on the 
wheels, The resistance of the locomotive must be two or three 





engine indicated some 600-horse power, the tractometer or dynamo- | 





I Having got my speed, I have run as y, 
as thirty miles on a level, with fifteen coaches behind me vn 
regulator nearly shut, and our speed was never under fifty mil ~ 
hour, There is always an immense discrepancy between the rq 
power worked out on the diagrams and calculated from the d 
mometer pulley. This may be explained in various ways As 
presence vitiates all deductions as to train resistance drawn i = 
the tractometer alone. Bus Exp peg 
Carlisle, February 22nd, 


hore. 





A PUMPING PROBLEM, 

Sir,—In reply to your correspondent ‘ Aquarius,” Writing ¢ 
the above subject in your last issue, it is shown in Rankine’s 
‘‘ Applied Mechanics,” page 569, that the total energy of 
particle of a steady moving liquid without friction is es 

WwW V2 . 
> t+ WA, 
29 


in which is the actual energy, and W / is the potential 


W V2 
29 
energy of the particle. Applying this to the case of the pumping 
engine referred to by your correspondent, we have the total energy 


120\2 
= w! (a) 


2 x 32°22 


| ee 7 
op t= W ( E75 
+t jo | 16°] é ) 

= 75° 06211 W foot-pounds per minute, where W is the weight of 
water raised per minute from a depth of 75ft. In practice, 


v2 
due to 


however, I have generally found the actual energy 


the motion of the water to be neglected, and the total energy per 
minute would then be 75 W. Of course, the head corresponding 
to the energy due to the motion of the water is very small, viz,. 
1 
16°1 
the former may be neglected, it being covered by the margin of 
power allowed for friction, &c. In the case of centrifugal pumps 
the actual energy is, however, taken into azcount, as it forms a 
more important item in that case. Thus, on page 576 of the 
treatise previously referred to, it is shown that in a rotating 
vortex the dynamic head at any point is the height due to the 
velocity, and the energy of any particle is half actual and half 
potential. For example, it has been found in the case of an 
Appold pump 12in. diameter that the water will stand Ift., 4ft., 
16ft., with linear velocities of 500ft., 1000ft., 2000ft. per minute, 
and that an additional linear velocity of 550ft. per minute to each of 
these numbers will give a discharge of 1400 gallons per minute at the 
heights 1ft., 4ft., 16ft. Of course, the object is to lift the water 
with as little rotation as possible, as any rotation of the mass 
within the pump constitutes a loss of power. The dynamic head 
in an Appold pump will be 


H = 0°0144 ( 


= 0°06211ft., as against the dynamic head of 7ift., so thar 


2eRN\? . 
60 ) ‘ 
and for a Gwynne’s pump 
7/2eRN\ 
ee 0 en By 
9g 60 
where R is the external radius, and N the number of revolutions 
per minute. Epwarp J, M. Davies, 
21, Harrington-square, London, N.W., 
February 22nd, 


DOUBLE-CHIMNEY LOCOMOTIVES. 

Sir,—In last week’s issue of THE ENGINEER [I noticed an 
illustration and description of the Warren double-blast nozzle and 
double smokestack, as used in America, and that you prefaced 
the description by pointing out that this arrangement had been 
rend wis prior to the one which Mr, F, W. Webb has applied to 
his four-cylinder compound locomotive Black Prince, and con- 
sequently Mr, Webb’s arrangement was no new idea. That is 
quite true so far as the double chimney is concerned, and the same 
remark applies to the Warren arrangement, for so far back as 
1885 Mr. T. R, Crampton, in a patent he took out in that year, 
introduced the double chimney in precisely the same form as used 
in the Warren arrangement, but he also divided the smoke-box 
into two compartments by a fore-and-aft or vertical partition, but 
not with the same object and same effect which Mr. Webb had in 
view when he divided his smoke-box by a horizontal partition, 
which was to create a better draught through the lower tubes, and 
thereby increase the efficiency of the engine. Therefore, from the 
above facts, I think it is pretty evident that our cousins on the 
other side of the water cannot rightly claim the credit of having 
been the first to introduce the double chimney and divided smoke- 
box to locomotives. DRAUGHTSMAN, 

Crewe, March Ist. 





THE MANAGEMENT OF BOILERS. 
Sir,—There is one point that we think should be settled, viz.. 


| whether, when a boiler is short of water, the steam should be drawn 
| off. We advise against this, except when the pressure is above its 





normal, and then it should only be blown off by the safety valve 
until it reaches its ordinary working a 
ANSOME AND MARSHAL. 


67, Tithebarn-street, Liverpool, 
February 28th. 


SCREW-JACK EFFICIENCY. 
$tz,—Will a reader be good enough to tell me the mechanical 
efficiency of an ordinary screw-jack / have seen 25 per ccnt. 
given, but surely that is too small, H. FE. W. 
Moseley, February 26th, 








H.M.S. PowErFvL.—Various sensational statements have heen 
ublished concerning H.M.S. Powerful, now on the China static’. 
e have the best possible reason to say that nothing whatever out 
of the ordinary course has occurred beyond some little troubles 
due to hot bearings. 
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RAILWAY MATTERS. 


THE Pr 
i ¢ of nit 
nade ‘the copper fire-box 16 mm. thick, 
cay bolts of nickel steel instead of copper. 
sta} : 

ACCIDEN’ 
on the Indian r 
1897. caused t 


ailways during the six months ending June 30th 


persons. 7 
corresponding 


ceventy-five respectively, 


AccoRDING to the consular report of Mr. Lascelles, at 
: tal length of broad-gauge lines owned by the State 
and 166 kilos. of narrow gauge not yet 
The invested capital is £354,339,000, which gives as a 
The rolling stock consists of 
the passenger carriages are 19,924 in number, and 


sylin, the total teng! 
7 Prussia is 27,723 kilos., 
open. 
result ) 
008 engines ; rua 
aes yans and goods wagons 237,334, 


a cost of £12,880 per kilo, 


Tax New Lynton Railway is now completed, and if the 
sssed by the Board of Trade officials it will be opened for | 4 step which shows the advance made in the Sheffield silver trade. 
It was commenced just under two years ago, 
little over nineteen miles in length, and rises from Barnstaple 
ht of about 1000ft. at Martinhoe Common, at the Lynton 
2ft. only ; but the carriages are fitted with 
1 ball bearings, which make the ranning very easy, and | sheffield has, 


jine is pe 7 
traffie about Raster. 
Itisa } 
toa heig ) 
end, The gauge 1s of 
bogies an¢ 
fuilitate the taking of curves, 

Ix compliance with the Standing Orders of Parliament, 
estimates have been deposited on behalf of the Great Northern 
Railway Company showing the expenditure of capital which will 
be required in the event of that company’s Bill of the present 
vession receiving the Royal Assent. The total estimated expendi- 
ture on new works reaches £2,353, 453, Of this sum new railways 
will absorb £1,356,094, of which £12,340 will be spent in forming a 
junction with the Lancashire, Derbyshire, and East Coast Railway 
ut Langwith. Widenings of its lines at various points between 
london and Langley will require the expenditure of £920,952, 
whilst the widening of the Skegness branch will cost £69,720. 
The balance of £6687 is required for a new road at Doncaster and 
an embankment at Misterton, in Nottinghamshire. 


\ Sun-ComMITTEE of the Manchester City Council, after 
conference with representatives of the Corporations of Salford, 
Qidham, Ashton-under-Lyne, Stalybridge, and Stockport, and the 
(rban District Councils of Stretford, Denton, Droylsden, Gorton, 
Levenshulme, Audenshaw, Moss Side, Failsworth, Withington, 
and Heaton Norris, have resolved that, subject to the approval of 
the City Council, measures be taken for the promotion of a Bill in 
Parliament to enable the Corporation and any neighbouring local 
withorities to make arrangements for working their tramways in 
conjunction with those of the city, upon terms to be mutually 
agreed upon ; and also to authorise the supply of electric power by 
the Corporation or any of the other authorities, and the purchase 
or lease by the Manchester Corporation of any of the tramways of 
the other local authorities. 

AccorDING to a report made by the United Traction 
Company, of Pittsburgh, to the Steet Railway Journal the average 
life of its wheels is 35,000 miles, and it estimates that about one- 
third of this life is secured by prompt grinding of the wheels when 
flat spots are developed. The Consolidated Traction Company, of 
the same city, buys its wheels on a mileage basis, the manufacturers 
guaranteeing a life of 30,000 miles for each wheel, replacing those 
which have a shorter life and obtaining credit for those which have 
alonger life. The general manager of the United Tractioa Com- 
pany, of Pittsburgh, is somewhat less precise, and reports the 
average life of motor gears on his line as two years, and the 
werage life of pinions, nine months. The latter service is an 
exceedingly severe one on account of the many grades on the line. 
The average life of trolley wheels of this company is 1000 miles, 
ind the conditions under which they operate are quite severe, as 
the company has on its main line eighteen railroad crossings, 
tempered copper wheel is employed. 


> 


Tur construction of railroad lines from the Alaska 
coast to the Upper Yukon seems to be a doubtful enterprise at the 
hest, says our American contemporary the Kagineeringaund Mining 
Jownal, Vf such a road were now in operation it would command 
a large traffic this year ; but the future is exceedingly doubtful. 
Nevertheless, there are three projects for the construction of rail- 
roads by different routes, two of them at least being backed by 
plenty of capital, and partial surveys have been completed. The 
difficulties of construction on all are very great, and a year is the 
least time required for the construction of a road, It is taking a 
risk, to say the least, to put so large an investment as a railroad 
will require into a country with a very doubtful future ; especially 
as the investment is in a form which cannot readily be taken out 
when it becomes unprofitable. Even if some of the mining terri- 
tory in the Yukon country should prove of permanent value, the 
bulk of traffic furnished could not be large after the first rush and 
the backward wave which will follow are over, 


THERE are at present 64 German towns provided with 
electric traction systems, as compared with 44 a year ago. Besides 
this, 26 towns have electric tramways in course of construction, 
and 30 more have extensions in hand. Reckoned up to September 
Ist, 1897, the total length of the lines, according to the Electro- 
technische Zeitschrift, was 594 miles as compared with 364 miles on 
Angust Ist, 1896, these figures representing 843 and 533 miles of 
track respectively. The number of motor cars running was 2255 
in 1897, as compared with 1571 in 1896, and the capacity of the 
railway generators in use is estimated at 24,920 kilowatts, as com- 
pared with 18,560 of the previous year. It is interesting to com- 
pare the figure 24,920 kilowatts with the plant capacity of the 


(erman electric lighting stations, which amounted to 67,340 kilo- | 


watts—exclusive of accumulators—on March Ist, 1897. The over- 
head trolley system is used almost exclusively, and only some short 
lines in Berlin and Dresden have underground conduits. Accu- 
mulators alone are used on seven lines, including that between 
Charlottenburg and Berlin—five miles of double track—a short 
section in Frankfort and one of the Hanover lines, while “‘ mixed ” 
systems are used only in Hanover and on a short section of line in 
Dresden, the latter town having thus samples of three systems, 
overhead, underground, and the Hanover system. 


Tury are not in the habit of doing things by halves in 
America, even in boiler explosions. The following is a report on 
the explosion of the boiler of a locomotive belonging to the 
Norfolk and Western Railway, supplied by Mr. W. H. Lewis, the 
“uperintendent of motive power, to an American contemporary : 
“This appears to be a case which was caused by low water, as the 
crown sheet was very blue at the point of fracture, plainly showing 
heating in the absence of water. The entire crown sheet, the upper 
half of the flue sheet, and the upper half of both side sheets were 
blown down, stay bolts and crown bolt braces remaining in the 
shell of the boiler, showing them all to be sound and in good con- 
dition. The entire boiler, including the smoke-box and extension 
front, was blown clear of the frames, and was carried over the 
telegraph lines, striking the ground at a point about 280ft. from 


point of explosion. One of the driving wheels was blown from the | 


axle, the remaining portion of the engine and tender remaining 
on the track and running about 150ft. The fireman was killed, 
and found lying in the tender. The engineer was found lying 
‘cross the side rod of the engine, being only slightly injured, and 
was able with the assistance of two men, to walk home on arriving 
it Bluefield, His escape is certainly marvellous, when we consider 
the tremendous force of the explosion, The boiler was of the 
Belpaire type, had been thoroughly overhauled, the flues removed 
on September 30th, 1897.” 


russian Government railroads are going to try a 
‘kel steel 7 mm, thick, which will cost nearly the 
They will also try | There was no great change in the output of any particular district. 


is to trains, rolling stock, and permanent way 


he death of seventeen and injury to a hundred 
The numbers killed and injured on an average in the 
period of the two previvus years were nineteen and | whose loss reports were received at the Board of Trade during the 


NOTES AND MEMORANDA. 


Tue production of roofing slate in the United States 
in 1897 was 690,000 squares, against 699,100 squares in 1896. 


| The slate trade was good in 1896, and it continued good in 1897. 
The export trade, which was established last year, has been 
retained, and it seems as if American slate has now obtained a 

; foothold in Europe from which it cannot be dislodged easily. 


THE number and tonnage of British vessels respecting 


month of February last, and the number of lives lost, are as 
follows :—Sailing, number 63, tonnage 9827, lives lost 93; steam, 
|number 19, tonnage 19,701, lives lost 104; total, number 82, 
tonnage 29,528, lives lost 197. These figures are a record of 
‘reports received” in the month, and not of wrecks which 
occurred during the month. Many of the reports received in 
February relate to casualties which occurred in previous months. 
Casualties not resulting in total loss of vessels, and the lives lost 
| by such casualties, are not included. 


THe Guardians of the Sheffield Assay-oflice have taken 


There has been a desire for some time that the Assay-office should 
be open on Saturdays, and the Guardians have appointed a sub- 
committee to make arrangements with a view to that desire being 
complied with. A request for the establishment of a gold assay in 
however, been postponed for the present, the 
Guardians stating that the quantity of gold plate wrought in 
Sheffield was not at present of sufficient volume to justify action in 
this direction. They promise, however, that if the trade shows 
signs of growth they will reconsider the matter. 


At the late meeting of the Physical Society Prof. 
| Porter described his method of measuring the diameter of the 
| earth. The method consists in observing the shadow cast by the 
| Peak of Teneriffe upon the sea, and measuring the time that 
| elapses between the moment when the apex of the shadow touches 

the sea horizon and the instant when it is eclipsed by the shadow 
|of night. Prof. Porter called attention to a phenomenon hitherto 
| unnoticed, /.¢., that the heated air ascending from the Peak casts 
a shadow, seen as a faint prolongation of that of the Peak ; it rises 
obliquely from its apex. A photograph was exhibited, in which 
is visible the curvature of the horizon as viewed from the altitude 
of the Peak. 


A Committee of the London County Council has pre- 
sented a report on petroleum lamp accidents, in which the con- 
clusions below are given :—-‘‘ That the number of accidents arising 
from the burning of mineral oil in lamps has increased, notwith- 
standing the voluntary efforts made for preventing them, and that 
effectual means of prevention can only be found in compulsory 
measures ; that raising the flash point fixed by the Petroleum Acts 
to 105 deg. Fah., Abel test, would be effectual in preventing lamp 
accidents, if the sale and use for illuminating purposes of oil below 
that flash point be prohibited ; that it is also desirable to prohibit 
the importation and sale of the more dangerous types of lamps, as 
suggested by the Lamp and Stove Trades Association.” 


AccorDING to the American Iron and Steel Association, 
the total production of pig iron in 1897 was 9,652,680 gross tons, 
against 8,623,127 tons in 1896, and it was also larger than that of 
1895, Of this the State of Pennsylvania produced 48 per cent., the 
next being Ohio with 14 per cent. [Illinois produced almost as 
much as Ohio and Alabama, in the neighbourhood of 10 per cent. 
The increase was almost wholly in the latter half of the year. 
The production of Bessemer pig iron for 1897 was 5,79 
an increase over 1896 of 1,140,629 tons ; basic pig iron, 556,391 tons, 

| an increase over 1896 of 219,988 tons ; charcoal pig iron, 255,211 
| tons, a decrease of 55,033 tons over 1896 ; spiegeleisen and ferro- 
| manganese, 173,695 tons, an increase of 41,755 tons over 1896. 
tECENT developments in various parts of the world and 
a further consideration of our requirements for the defence of the 
Empire at home and abroad, have shown that the increases in the 
| numbers of the army contemplated in the estimates of last year 
will not be sufficient for the purpase of placing the various branches 
of the Service in a position to carry out satisfactorily the duties 
required of them, and the estimates for 1898—99 therefore provide 
for further additions to the strength of the army. According to 
| the Army Estimates for 1898—99 recently brought before Parlia- 
| ment, the ranks will be further increased by the addition of 
| 16,059 men, which together with 9024 men arranged in the 1897—98 
| estimates, gives an increase of 25,083 altogether. The figures are 
made up as follows: —Cavalry, 684 ; horse and field artillery, 3453 ; 
garrison artillery, 3714; foot guards, 2861; infantry, 12,230:; West 
| India regiment, 1011 ; Malta militia, 1130, 


A STRIKING novelty in vacuum tubes is described by 
Professor Trowbridge and Mr, Burbank in the February number of 
the Philosophical Magazine. The space between anode and cathode 
is done away with, and a continuous wire is led through the 
exhausted tube, which is then inserted in a circuit containing a 
spark gap and one of Trowbridge’s inproved ‘‘ rheostatic machines.” 

| The latter is charged by means of a battery of 10,000 storage cells. 
The condensers constituting the machine are charged in parallel, 
and then discharged in series, thus giving rise to a voltage which 
may be made to approach a million. It is not surprising that by 
this means novel results are obtained. The tubes glow all over 
with a brilliant phosphorescence. X-rays are developed ; but 
their photographic effect cannot well be brought into evidence, 
| owing to the fact that brush discharges pass between the tube 
and the sensitive plate, which on development has a star-spangled 
appearance, The skin of the hand shows all the symptoms of 
X-ray burning. An aluminium mirror attached to the wire inside 
| the tube throws a beam of cathode rays upon the wall, which may 
| be deflected by a piece of tinfoil. At extreme exhaustions no 
difference is noticeable, whether the tube is on the anode or 
| the cathode side of the spark gap. 








A NEW theory of the action of geysers was propounded 
by Professor Porter to the members of the Physical Society at 
the last meeting. The theories of Bunsen and others fail to 
explain why the geyser throat appears almost completely full at 
the end of an eruption. This immediate refilling is the more 
remarkable when it is remembered that some geysers of the Yellow- 
stone region discharge a million and a-half gallons at each eruption, 
| and that the eruptions may occur at tive-minute intervals. More- 
| over, the theories generally accepted assume steeper temperature 
seroma than those in a region like Yellowstone. Professor 

orter suggests that the phenomena are better explained on the 
assumption of an arrangement of strata such as exists in artesian 
well districts, the throat or shaft of the geyser being in the 
position of a well communicating with a subterranean stream—the 
**tube” of the geyser. From the disturbed nature of the region 
the tube of the geyser follows a waved course ; the ‘‘shaft” rises 
from the crest of the terminal wave ; the other crests may be 
steam traps. Since a basin-like formation is characteristic of all 
geyser regions, it is fair to assume that the end of the tube remote 
from the shaft has an outcrop in the hills that form the sides of 
the basin. By means of this outcrop water continually flows into 
the tube. Where the tube does not sink deeply enough to attain 
the temperature necessary for the generation of steam, a quietly 

fiowing hot spring is the result. But if at any point the tube 
| descends to underground temperatures sufficiently great, steam is 
| formed, and is trapped at the highest point of a bend. Ultimately 
| this steam checks the flow of water, until the accumulated head 
| of cool water frorm the hills overcomes the resistance, condenses 
| the steam, and re-establishes liquid continuity. Urged by the 
pressure behind it, the steam is impelled towards the geyser throat ; 
it forees the hot water before it until equilibrium is once again 
restored in the tube 
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| MISCELLANEA, 


THE chances for fortune in the Klondike are fewer and 
the risks far greater than in California, Colorado, Montana, and 
many other States, or than in British Columbia, Australia, or some 
other foreign countries, says an American mining contemporary. 


TENDERS are invited for the immediate construction of 
buildings for the Coolgardie International Mining and Industrial 
Exhibition, which is to be opened on September Ist next, says a 
Coolgardie correspondent of the Times. The buildings will cover 
15 acres in Main-street. 

Tue total production of tin-plates and terne plates in the 
United States in the six fiscal years from July Ist, 1891, to June 
30th, 1897, was as follows, in gross tons :—1892, 6092 tons ; 1893, 
44,562 tons ; 1894, 62,153 tons ; 1895, 86,519 tons ; 1896, 137,156 
tons ; 1897, 199,546 tons, The present fiscal year will show a great 
increase. 

THE opening of the Iron Gates, and the consequent 
opening up of direct water communication between the Upper and 
Lower Danube, has drawn attention to the possibility of developing 
the river and canal systems in Bavaria with a view to taking 
greater advantage of the splendid natural waterway afforded by 
the Danube. 


A PRACTICAL trial of motor vehicles for heavy traftic is 











to take place at Liverpool in May next. The London and Liver 
pool Councils of the Self-Propelled Traffic Association have jointly 
invited the Automobile Club de France to send delegates to attend, 
and it is expected that Baron de Zuylen de Nyevelt, president, the 
Comte de Dion, vice-president, and other prominent members will 
visit Liverpool on the occasion, and a public dinner will be given in 
their honour. 

WE have received from Messrs. E. Wolff and Sons a 
pencil eraser, well called the Swift, for it acts with wonderful 
rapidity. It is mounted in wood, with a plush brush at the back. 
Shall we be considered hypercritical if we suggest that rubber 
should be mounted in plain or merely polished wood, and certainly 
not in wood coloured with some paint or enamel which marks the 
paper if it by chance rubs it ? 

Tue Kithill Woolfram Mining Company, Limited, 
Glasgow, whose mines are in Cornwall, has acquired works at 
Millersfield, Dalmarnock, near Glasgow, where it is erecting plant 
for the purpose of extracting Fungstein or Woolfram from the ore 
by a new patent process. This metal is in demand for the purpose 
of toughening steel, nickel, or other metals. As these are the first 
works of the kind in this country, their progress will be watched 
with much interest. The work, which has been specially designed 
and constructed for carrying on this new industry, is being con- 
ducted under the personal superintendance of Mr. Andrew Millar 
Wilson, chemical works’ engineer, Partick. : 

REPLYING to a question asked in the House of Commons 
the other night, Lord G, Hamilton said that according to the in- 
formation supplied to him, the effects of the Dum-Dum bullet are 
not more serious than those of the old Snider bullet, nor than those 
of the Martini-Henry bullet. But, on the other hand, as was 


| clearly shown during the Chitral expedition, the Lee-Metford 


bullet frequently failed to attain the object with which all missiles 


| are discharged in war—namely, that of disabling the enemy with 


the least possible suffering. The Dum-Dum bullet fulfils this pur- 


| pose, as did the bullets previously used by the British Army, and 





| suffered in the same way. 





fulfils it in the same way. He said the use of the Dum-Dum 
bullet is consonant with international law, as set forth in the terms 
of the St. Petersburg Convention of 1868, 


As an example of the complete destruction of a so-called 
fireproof building, nothing is more instructive than an account 
of the burning of the Chicago Athletic Clnb building, which was 
intended to be perfectly ‘‘ fireproof.” This club building at the 
time of the fire was rapidly nearing completion. The fire broke 
out on the fourth floor, and assumed such proportions that it 
appeared that the building was certainly doomed. A visit to the 
scene and an examination of each separate floor demonstrated the 
fact that almost every particle of combustible material, not except- 
ing the window frames bricked in the openings, was consumed. 
Such was the intensity of the heat that the surface of the fire- 
proofing material and the exposed face of the brick in some places 
on the fourth and fifth floors became fused, and the molten glass 
from skylights in the courts on either side of the building ran down 
the walls. The chief of the fire department was credited with 
saying that he never saw a hotter fire than in this very modern “‘fire- 
proof” building. The fagade above the third floor was entirely 
destroyed. Interior decorations, iron piping, and electric wires 
Full particulars will be found in a paper 
by Mr. C. Bebb, which can be obtained from the British Fire 
Prevention Committee, Waterloo-place. 


THE engineers to the Taff Vale Windsor Dock scheme 
of the present session have prepared for the information of 
Parliament detailed estimates of the cost of the whole of the 
works comprised within the scheme. The aggregate _ esti- 
mated cost of these works is set down at £1,232,399, as 
compared with £854,000, which is the estimated cost of the 
scheme of last session, The actual cost of the proposed 
dock, together with the lock entrance and the diversion of the 
river Ely, the latter of which formed no part of the scheme of last 
year, will, it is estimated, require £1,081,455, as compared with 
£708,800. The alteration in the site of this dock will only require 
the acquisition of 53:acres of land, as compared with 84 acres, 
although the cost of the smaller area is estimated to be £42,400, 
as compared with £10,000. The dock itself will, however, cover a 
larger space than the proposed dock of 1895 and 1896, the earth- 
works costing £238,125, as compared with £116,000; the cost of 
the masonry and concrete is estimated at £556,746, as comyared 
with £431,270. The subsidiary works which go to make up the 
aggregate cost of the whole scheme are the embankment, which is 
estimated to cost £30,188 ; two piers, estimated to cost £48,000, 
and the proposed railways will connect the dock with the Penarth 
Harbour railways, and which will, it is estimated, cost £81,902. 
These estimates are signed by Sir Alexander Rendel, Sir Benjamin 
Baker, who takes the place of Mr. Galbraith, and Mr. George 
Sibbering. 

A pEsiGn for the new bridge over the Thames at 
Vauxhall has heen approved by the London County Council. Sir 
Alexander Binnie, engineer to the Council, has prepared the 
design, which embodies the principle upon which his predecessor 
constructed the Thames Embankments—namely, a granite bridge, 
backed with concrete. The structure, says the Times, will have 
the appearance of a granite bridge, and the design permits of its 
being erected like Waterloo or London Bridge. The Bridges 
Committee of the Council, in a report upon the matter, point out 
that the heaviest loads will be able to pass over the bridge, and 
the structure will be practically permanent. Similar bridges had 
been constructed over the Danube, the Neckar, and the Rhone, 
with equal, if not larger spans than those proposed at Vauxhall. 
The bridge will have five arches, supported by four piers and 
suitable abutments. The central span will be 149ft. 9in., two 
intermediate spans 144ft. 63in., and the two land spans 130ft. 6fin. 
each in width. The structure will be 760ft. in length, and only 
28ft. in height above Trinity high-water mark. Having regard to 
that fact, it has been agreed that some feature shall be introduced 
which will break up the long line of parapet, and the engineer has 
endeavoured to do that in a manner which has proved most 
successful in a similar bridge over the Rhone at Geneva, by the 
introduction of columns, which will ultimately carry the lamps for 
the illumination of the roadway and the river. The Committee 
believe that the bridge, when completed according to this design, 
will prove one of the handsomest bridges over the Thames. The 
parliamentary estimate for the cost is £380,000, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. TO CORRESPONDENTS. 
USTRIA. GEROLD AND Co., Vienna. *.* In order to avoid trouble and confusion we find it necessary to insorm 
AUS Shanghai and Hong Kong. correspondents that letters of inquiry addressed to the public, and intended 


(HINA.—KELLY AND Waxsu, Lrp., 
FRANCE. BoyvEAU and CHEvILLET, Rue de la Banque, Paris. 
GERMANY. —ASHER AND Co., 5, Unter den Linden, Berlin, | 
A, TWRITMEYER, Leipzic. | 
INDIA.—A. J. CoMBRIDGE AND Co., Esplanade-road, and Railway Book- | 
stalls, Bombay. 


Sor insertion in this column, must in all cases be accoinpanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded. to their destination. No 
notice can be taken of communications which do not conply with these 
instructions. 

*,* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

| *,* We cannot undertake to return drawings manuscripts; we must, 

therefore request correspondents to keep covies. 


INQUIRIES. 


FOR MANUFACTURING GOLF BALLS. 
names of makers of machinery for 
Pa. 8: 


ITALY.—LoESCcHER AND Co., 307, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY AND WALSH, Lrp., Yokohama. 
Z. P. MaRuYA AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RickER, 14, Nevsky Prospect, St. Petersburg. 
sg. AFRIC A.—GoRDON AND Gorcn, Long-street, Capetown. 
i R. A. THOMPSON AND Co., 33, Loop-street, Capetown, 
J.C. Jura & Co., Capetown, Port Elizabeth, & Johannesburg. 
AUSTRALIA.— GORDON AND GorTcH, Queen-street, Melbourne; George- 
street, Sydney; Queen-street, Brisbane, 
R. A. THompson anv Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne; 7, King William: | 
street, Adelaide; Edward-street, Brisbane. | 
| 


MACHINERY 
Sir,—Can any reader give me the 
manufacturing golf balls 7 
REPLIES. 
E. L. (Regent's Park).—(1) The fees to be paid vary with the standing of 
the firm taking the apprentice ; from about £50 to £300. (2) About 
seventeen, 


E. W. P.—There is no book on forging that will suit your purpose. 


TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland, 
Crata, J. W., Napier. | 
CANADA.—MONTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 & 85, 
Duane-street, New York. 
Svupscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kg iy anv Watsu, Ltp., Singapore. 
CEYLON.—WAYARTNA AND Co., Colombo. 


You 


Ede was a practical smith. 
Spon, Charing Cross. 
TorPpEpo Nets.—So far as we know, torpedo nets were first used in the 
British Navy. They came into recognised use about 1882. 
Mediterranean fleet did not have them at the bombardment of Alex- 
andria, but got them soon afterwards, All the large vessels had them 
in 1885, 
G. B. (Manchester) and E. and G. (Bolton).—The only really excellent 
book we know on the subject is in German ; it is called the ‘‘ Hand- 
— buch des Eisengiersen betriebes,” by E. F. Diirre; two volumés, 48s. 
oe and 39s. each; publisher, Arthur Felix, Leipzig. If you must have 


the information in English, you would do well to see the “ Proceed- 
SUBSCRIPTIONS, ings” of the Iron and Steel Institute. 
Tue ENcINrER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 




















MEETINGS NEXT WEEK. 





advance): 
Half-yearly (including double number) £0 14s. 6d. THe IMPERIAL INstITUTE.—Monday, March 7th, at 8.30 p.m. Lecture 
Yearly (inciuding two double numbers) .. £1 9s. Od. on ‘* The Mineral and other Resources of Newfoundland,” by Mr. J. H. 
‘olli "G.S. Ps »side , > stituti ining ¢ al- 
If credit occur, an extra charge of two shillings and sixpence per annum = F.G.S., Past-President of the Institution of Mining and Metal 
will be made. THr ENGINEER is registered for transmission abroad. By: 
Society oF EnGinrers.—Monday, March 7th, at 7.30 p.m., at the 


A complete set of THz ENGINEER can be had on application. 


In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive THE ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 


Royal United Service Institution, Whitehall. Paper, ‘Reservoir Em- 
bankmeuts, with Suggestions for Avoiding and Remedying Failures,” by 
Mr. William Fox, M. Inst. C.E. 

THE SovuTH StaFFORDSHIRE INsTITvTE OF IRON aND STEEL Works’ 
MANAGERS.—Saturday, March 5th, at 7 p.m., at the Institute, Dudley. 
Paper, “‘ Electric Power Supply from Central Stations,” by Mr. G. L. 
Addenbrooke, M.I.E.E., London and Wolverhampton. 

Tue InstirvTion oF ELectRIcaAL ENGcIneeRS.—Thursday, March 10th, 


Tain Paper Coprrs— at 8 p.m., at the Institution of Civil Engineers, 25, Great George-street, 


Half-yearly .. £0 188. Od. Westminster, S.W. Paper to be discussed, ‘‘On the Manufacture of 

Yessy .. ss ce £1 168. Od. Lamps and other Apparatus for 200-volts Circuits,” by Mr. G. Bin- 
Tuck Paper Copres— swanger-Byng, Member. 

aia Reta St Bie ee ‘ = 4 > _ Tae Institution or Junior Encinrers.—Wednesday, March $th, at 

; . . +3: 99 : : 7.30 p.m., Joint Meeting with the Architectural Association at 9, 

(The difference to cover extra postage.) Conduit - street, W. Paper, ‘Desirability of a Closer Relationship 


between the Architect and the Engineer,” by Messrs. Sydney B. Beale, 
| A.R.I.B.A., and Perey J. Waldram, P.A.S.I.—Saturday, March 12th, at 
7.30 p.m., at the Westminster Palace Hotel, Conversazione. 

Roya Instirvution oF Great Brirain.—Friday, March 11th, at 9 p.m. 
Discourse on ‘‘ Marked Unexplored,” by Mr. Walter Frewen Lord.— 
Afternoon Lectures at 3 p.m.: Tuesd March 8th, ‘‘ The Simplest 
Living Things,” by Prof. E. Ray Lankester, M.A., I F.R.S. ; 
Thursday, March 10th, ‘‘ Recent Researches in Magnetism and Dia- 
i : v magnetism,” by Prof. J. A Fleming, M.A., D.Se., F.R.S., M.R.I.; Satur- 
inserted with all practical regularity, but regularity cannot be guaran- | day, March 12th, ‘‘ English Letter Writers,” by Prof. Walter Raleigh, M.A. 
teed in any such case. All except weekly advertisements are taken | qi pocepaow Er Sars - 

tact 46 4h : se | THe Institution or Civit ENGINEERS.—Tuesday, March Sth, at 8 p.m. 
subject to this condition. | : , : : : ay, Mi ‘ 

: : f Ordinary Meeting. Papers to be discussed, ‘‘The Theory, Design, and 

Prices for Displayed Advertisements in “ ordinary" and ‘‘ special" | Practical Working of Alternate-current Motors,” by Mr. Llewellyn B. 
positions will be sent on application. Atkinson, Assoc. M. Inst. C.E.; ‘ Dublin Electric Tramway,” by 
Advertisements cannot be inserted unless delivered before | a Ree a ee nagar a ang a ig hang toy ee 

at a E < n arbide da Acetylene, “y Mr. enry ywler, Assoc. M. 
Six o'clock on Thursday evening; and, in consequence of | Inst. C E.—Friday, March 11th, at-8 p.m., Students’ Meeting. Paper, 
the necessity for going to press early with a portion of the | “The Drainage of Cottage Property,” by Mr. H. C. Adams, Stud. 
edition, ALTERATIONS to standing advertisements should | !»*t. ©.E. 
arrive not later than Three o’clock on Wednesday afternoon | Society or Arts.—Monday, March 7th, at 8 p.m. Cantor Lectures. 
in cach week. “The Principles of Design in Form,” by Hugh Stannus, F.R.I.B.A. 
Letlera relating to Advertisements and the Publishing Department of the 


Lecture IV.: Simplicity, Reticence, Unity, &c.—Tuesday, March 8th, at 
‘ a 8 p.m. Applied Art Section. Paper, ‘‘The Making of a Stained Glass 

Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 

letters to be addressed to the Editor of THE ENGINEER. 


Window,” by Mr. Lewis Foreman Day.—Wednesday, March ‘th, at 
Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.’’ 


ADVERTISEMENTS. 


“7” The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence; odd 
lines are charged one shilling. The line averages seven words. * When | 
in advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
1 Post-office Order in payment. Alternate advertisements will be | 








8 p.m., Ordinary Meeting. Paper, ‘‘ Linde’s Method of Producing Ex- 
treme Cold and Liquefying Air,” by Prof. J. Ewing, F.R.S.—Thursday, 
March 10th, at 4.50 p.m. Indian Section. Paper, ‘‘ India and Sir Henry 
Maine,” by Mr. Charles Lewis Tupper, C.S.1. : 











PUBLISHER’S NOTICE. 


With this week’s number is issued as a Supplement a Two-page 
Map showing the Railways of Japan up to November, 1897, 
Every copy as issued hy the Publisher includes a copy of this 
Nupplenient, and subscribers are requested to notify the fact should 
th Price 6d. 





** 








MARCH 4, 1898. 


ey not receive it, 





*.* If any subscriber abroad should receive THE ENGINEER in an FHS: TOSERION EY) SOUT WEEES« 
imperfect or mutilated condition he will obliye by giving prompt 
intormation of the fact to the Publisher, with the name of the 
Agent through whom the paper 18s obtained, Such inconvenience, 
Uf suffered, can be remedied by obtaining the paper direct trom 


this office, 


NoTWITHSTANDING the wholesale issue of notices by the 
South Wales coalowners to terminate contracts on the 
31st inst., and the temporary suspension of negotiations 
until the general body of colliers have been con- 

—_ - sulted, we remain confident that the dispute which at 
one time threatened a complete dislocation of trade, will 

CONTENTS. be brought to a settlement in the course of a week or two, 
aa Aa or at all events before the decisive day arrives. The} 
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| truth it was a mere formality and a precautionary measure. 
The workmen announced in September, according to the 
3 | prescribed manner, that in six months their contracts under | 
~ | the Sliding Scale Agreement would come to an end. The 
men were the first to give notice, and if matters took 

their normal course uninterruptedly, at the end of this | 
month there would be a deadlock in the steam coal | 
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might, however, read Ede’s book on ‘‘The Management of Steel.” | 
You can get the last edition from Messrs. | 


The | 


| any dispute or misunderstanding as to the position of the 
respective parties at the end of the notices served by the 
| workmen, that is on the 31st of March next, the 
| employers’ representatives reluctantly came to the con- 
clusion to terminate the personal contracts on the same 
| day, and therefore they had no alternative but to arrange 
|for one month’s notices to terminate contracts being 
| given on the 1st of March.” 
| Undoubtedly the movement of the market has con- 
| tributed in no small degree to the changed temper of the 
workmen since their agitated discussions, their lamenta- 
tions over their oppressed condition, and their denuncia- 
tions of the present Sliding Scale, when they were 
assembling day after day in September. We notice that 
Mr. D. A. Thomas, M.P., has been assuring the men that 
| there is something like a ‘“‘ boom” in coal. There is 
nothing of the kind; but perhaps Mr. Thomas does not 
know what a “boom” means in the City, particularly 
in the ‘‘ House,” where the term, if not there invented, 
is always intelligently used. The demand for coal, like 
| that for all other products, is subject to an ebb and flow; 
more rapid perhaps in its fluctuations than other 
commodities. There has been a considerable rise in 
steam coal prices; but not more than can be accounted 
for by a natural reaction from a long period of 
low and even profitless rates. Quotations of 11s. 6d. 
to 11s. 9d. are far below the 17s. and 18s. per ton ruling 
when colliers’ wages rose 45 per cent. above the standard 
of 1879. They are, nevertheless, at least 1s. 6d. per ton 
better than at the date when the workmen precipitately 
condemned the Sliding Seale. Under that Scale the colliers 
receive an advance of $3 per cent. on the standard for every 
shilling rise in coal prices. Since September they have 
had one advance, a small one, but significant after a long 
series of reductions, and indicating that the long-looked- 
for upward movement has at last begun. Under the old 
system, when wages were what the men could get from 
their employer, and the rate differed in nearly every pit, 
at all events in every valley, many months would 


pass before the colliers discovered that coal had 
gone up, and their way of securing a share of 
the increment was generally by a strike. Under 


the system of bi-monthly audits, as precise as mechanism, 
in some respects as sensitive asa barometer, the colliers 
learn six times a year how prices have varied in the 
intervals, and have hitherto accepted the rise or fall as a 
‘result that it were folly to quarrel with. Until September, 
it had not been suggested, except by the men who every- 
where typify perpetual discontent, that the Welsh miner 
would be better oft without the Sliding Scale than with it. 
There had been agitations for its revision, and it has once, 
perhaps twice, been revised. But six months ago the 
more revolutionary forces broke away from their elected 
leaders, said they were tired of the scale and its repeated 
reductions, and carried with them a sufficient number of 
the staider men to give them a majority in the ballot for 
a continuance or otherwise of the scale agreement. Now 
that prices have risen, and appear to be still rising—for 
there must soon be large demands from the coal depots 
abroad—a goodly number of the Welsh colliers are recog- 
nising that they made a mistake. That is a view 
‘* Mabon.”” most sagacious of miners’ agents, has never 
hesitated to express. Their perception of the mistake, 
moreover, has been quickened by the discovery that. 


| seale or no scale, revision or no revision, they have taken 


up a position which practically delivers them into the 
coalowners’ hands. 

The question is not whether there will be a strike ; 
there need be no fear of that, not simply because the 
men are without organisation or funds, and really at sixes 
and sevens among themselves; it is rather whether the 
Seale will survive the Ist of April, especially after the 


counter - proposals the coalowners put forward at 
Tuesday’s meeting. But even on that point our 


information from authoritative sources, is to the effect 


| that a system which has endured for twenty years 
will not be allowed to expire because of the madcap 


antics of a lot of irresponsible youngsters. That it will 
be revised is quite possible, though not in the direction 
the agitators propose. The last time the Scale was 
amended—and it was the men then who took the initiative 
—they had to submit to a reduction from 10 per cent. to 
83 per cent. on the standard for every shilling rise or fall 
in the price of coal f.o.b. One of the present demands of 
the colliers is that the former percentage should be 
reverted to—a shrewd request in view of a rising market. 
They ask, in fact, for a return to the 10 per cent. rise and 
fall; they repeat their old claim for the appointment of 
an umpire to decide, in cases when the two parties on the 
Conciliation Board fail to agree; and they raise another 
question we will deal with presently. The Coalowners’ 
Association on their part say, ‘‘ Well, if the Scale is to be 
revised, we claim to have our say in the arrangement.” 
They propose to substitute for the present 8} per cent. on 
the shilling, a scale of graduated percentages beginning 
at 74 per cent. when coal is at 9s. to 9s. 4d., and rising to 
94 per cent. when the price runs above 11s. 4d. to 15s., 
which would work out to a wage advance—i.e., at 15s. 
per ton—of 65°32 per cent. above the 1879 standard. The 
employers, however, go further, and require that the 
revised agreement shall be binding for five years; that 
the audit shall be made every four months instead of 
two; and among other things, that the monthly holiday 
known as ‘‘Mabon’s Day” shall be abolished; not so 
much because the holiday itself is objected to, as on 
account of the demoralising effect it has upon the men, 
many of whom do not resume work for a couple or three 
days afterwards. The colliers’ delegates are willing to 
accept a three years’ agreement and quarterly audits, 
and are prepared to take Saturdays instead of Mondays 
for the monthly holiday. So far there is clearly the basis 
of a compromise ; and we must look in another direction 
for rocks ahead. 

There is only one obstacle, so far as we can see, 
in the way of a friendly and even prompt settle- 
ment of the once ugly-looking dispute. Mr. D. A. 
Thomas, who is neither a member of the Coalowners’ 
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Association nor the Coalition Board, and who does | portion of the steam in the form of water to the boiler ; 
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iron trade was called upon to face during last yegp and 
. » ahd 


not seem averse from competition so long as he is the | but there must be a great deal lost from drain cocks, | especially during the latter portion of it, the production of 


successful competitor, has been urging the colliers to | leaking glands, and priming, and the waste will have to 
insist upon an organised control of the output as a con-| be made up in some way. But the water available by 
dition of subscribing anew’ to the Sliding Scale Agree- | the wayside is always more or less hard or dirty, and in a 
ment. He is reported in a recent issue of the Western | surprisingly short time the heating surface will become 
Mail to have said of ‘“* Mabon” and the delegates who ! furred, and mud will collect in the contracted passages 
are conducting the negotiations:—‘*I think they can which abound in little boilers. It must not be forgotten 
secure a great diplomatic victory, and with all the advan- | that what will not do injury in a boiler with 38in. water 
tages in their favour, the responsibility of not securing what | spaces may be very bad indeed for a boiler with tin. 
the workmen have demanded, i.e., the dovetailing of the | spaces. There are various ways in which small boilers | 
control scheme into the sliding scale, will rest entirely | may be constructed which will enable them to comply 
on their shoulders.” At any time such advice would be with the conditions laid down. Let us take, for example, 
mischievous. To proffer it when it must complicate |a boiler with a cylindrical fire-box, from which rises a 
the issues and might disturb the peaceful pour parlers | rectangular uptake, terminating in a cylindrical tube, on 
then proceeding, can only be characterised as an/ the top end of which is fixed the chimney. The rect- 
act of unpardonable folly—at any rate so far as the | angular uptake is fitted with water tubes lying in rows 
colliers are concerned. ‘*That way madness lies.” The | which cross each other. The outer shell of the boiler is 


worst of it is that the miners’ leaders have allowed | cylindrical. There must be one jointabout the level of | fale the total output of the kingdom was made 


pig iron in 1897 not only held its own with regard to th 

| year previous, but established an advance to the extent f 
| about 3 per cent. This, it is true, does not at first ie 
| appear to be a very great augmentation, but the Wonder at 
| that there was any progress at all, and the result Speaks 
volumes, therefore, for the inherent vitality of the crude in 
trade. The advance was from 8,563,209 tons in 1g9¢ na 
8,789,455 tons in 1897; or an improvement of 226,246 rds 
In other words, although the production of the year before last 
reached in round numbers 8,500,000 tons, we have during re 
year just closed surpassed it by adding another 250,000, 
The new total breaks a record in the history of the British 
| pig iron trade. The record was previously held by the mn 
| 1882, but we last year passed that by some 200,000 tons, thu 
beating all previous performances. Of course the thirty 
weeks’ engineer’s strike and lock-out made against pig 
} iron producers indirectly to a great extent, otherwise the 
| performance would have been still more remarkable, More than 
up by 


themselves to be influenced by Mr. Thomas's insidious | the bottom of the up-take, and another where the | (jeyeland—3,300,000 tons--and by the Midlands 1,726,674 
reasoning; more than all, probably, by his bold state- | crown plate joins the cylindrical extension of the uptake | tons—both of which districts advanced upon their perv 
ment that by controlling the output the price of coal| or tube chamber. Boilers of this type are very commonly | year's output by about 6 per cent. Next in order ctl 
would be forced up 2s. per ton. Sir W. T. Lewis pointed | used in steam fire engines. The larger jointis made up with | Scotland, Cumberland, and Wales. Among the nations we 


out that this very question had been thoroughly threshed | two faced angle irons bolted together, the other joint is 
out among the employers during a period of seven 


months ; that there was no chance whatever of the coal- | quite accessible, because the whole top or outer shell can | 


owners agreeing to the proposal; that it had been | be lifted off, but only by undoing a great number of nuts 
abundantly proved to be an impossibility to interfere | and bolts. Now for very small boilers with shells of not 


constructed in much the same way. Such boilers are | being as _ follows: 


now occupy second place in pig iron output, the 1897 positioy 
America, 9,652,680 tons: England, 
| 8,789,455 tons ; Germany, 6,889,067 tons. We have held the 
' first place so long that we can well afford to cede it to our, of 
course, enormously bigger transatlantic neighbour,  [t jx. 
gratifying to reflect that our own rapid headway is continy 


with the regular output of ieries. ** Ms i /more than, say, 18in. in diameter, it ought to be quite | . ‘ } 
egular output of the collieries [abon”’ and | more than, sa} ameter, 5 1 | ing into the new year, and that notwithstanding this, prices 


his companions nevertheless insisted, or professed to | possible to make a screwed joint, so that the whole outer 
insist, upon control of the*supply as.a sine quad non of | shell might be removed in a few minutes without undoing 
the revision, though we cannot credit that so level-headed | any nuts or bolts. For boilers without cylindrical shells 
a man really believes in its practicability. It is on this | equivalent arrangements might be made; there is | 
po:nt chiefly that the delegates asked.for time to consult | ample room for the exercise of ingenuity in this direction. 
their constituents, and they have summoned a repre-| The field has been as yet unworked, because engineers 
sentative meeting to be held in Cardiff on the 12th inst. | have not fully recognised the vital importance of having 
To any outsider it must necessarily appear that there | an accessible boiler. Largely this is due to the fact that | 
is not much fighting material in Mr. David Thomas’s|so few steam-driven motor cars have had a life long | 
favourite hobby; and for our part, with a good deal of | enough to demonstrate the value of accessibility. It | 
knowledge of labour disputes in South Wales, we see | will, we hope, be understood that, in speaking of a cross- | 
no reason to doubt that in the end masters and men | tube boiler like that of a steam fire engine we have no 
will arrive at a compromise, leaving matters very little | intention of reeommending that type as the best for motor | 
different from their present form. 'ears. It has done excellent service, however, in steam | 
| tire engines, and is worth consideration. We have made | 
BOILERS FOR MOTOR CARS. | particular reference to it, however, simply to give shape 
Tor reasons well enough understood, steam is the best | to what we have wished to say as to getting easily at 
possible agent for the propulsion of vehicles on common | the inside of a boiler. 
roads. It is true that steam-driven motor cars have not| The next thing to accessibility is the production, or | 
attained unqualitied success; but a very briefexamination | at all events the supply, of dry steam. A boiler which, | 
of the facts will suffice to show that it is not steam per se | without actually priming, supplies wet steam, will be | 
which is to blame, but the conditions under which it is | found an intolerable nuisance. Wet steam is extremely | 
used. What we mean is that small light steam engines | dirty. It destroys ladies’ dresses, ruins the cushions, and 
can be constructed which may be trusted to run for long | spoils all pleasure. No trouble is to be regarded as too 
periods without breaking down. Such engines are easily | great if it will ensure the supply of dry steam to the 
applied with very little complication of gearing to turn} engine. In theory, where there is a condenser it is sup- 
the driving wheels of vehicles ; nor is there any insuper- | posed that everything is shut up, so that nothing can get 
able difficulty in disposing of the exhaust steam in such a | out to do harm. Every man who has had practical 
way that it will not create a nuisance. Furthermore, the | experience with steam on common roads knows that on 
steam engines of which we speak can be made to give out | this point, at all events, theory is quite deceptive. As to 
variable powers with ease and certainty. They are | how dry steam is to be obtained, we must content our- | 
. ° eae oe y “a: ' wi ° ° pos . 
moderate in cost, and unlikely to fail. Very little | selves with saying that that is the affair of the inventor. | 
of this is true of oil engines of any kind. The world is} There are a few broad principles, however, which may 
familiar with the facts; we need not go over old ground | perhaps be stated with advantage. In the first place, | 
here ; it is enough for our purpose that the steam engine | the cleaner the boiler the dryer the steam. In the next | 
taken alone is without a rival. | place, it will usually be found desirable, if not necessary, | 
But a steam engine without steam is useless; and the | to carry a much higher pressure in the boiler than in the | 
inventor who undertakes to provide a boiler for a motor | engine, and to wiredraw the steam. Very considerable | 
car finds himself at once in the midst of a crowd of | advantage may usually be gained by superheating, even | 
difficulties, and mechanical, and even chemical troubles. | to the small extent that is attainable by carrying a coil | 
These are nearly all due to the conditions under which | of the steam pipe through the base of the chimney. 
steam has to be made; and it is mainly, if not wholly,| Concerning the type of boiler to be used we prefer to | 
because a really satisfactory method of generating steam | say little. However, in so far as surface is concerned, it | 
has not yet been devised, that the steam motor car has | may be pointed out that flat flues are far more efficient 
as yet scarcely any recognised existence. We say this, | than any tubes which it is possible to use. As a result | 
we may add here, with a full knowledge of the excellent | of actual practice, we are enabled to state that a flue jin. | 
work done by various French inventors, with M. Serpollet | wide, and 12in. by 12in., giving two square feet of heat- | 
at the head of them. It is clear, however, that some-| ing surface, will reduce the temperature of the hot | 
thing is wanted that has not yet been supplied; and it} products of combustion of a powerful Bunsen burner to | 
is gratifying to be able to add that various individuals | that of the water surrounding the flue, although the | 
and firms in this country are spending time and money | “run” of the gases is but 12in. Such flues, made of | 
in the attempt to solve a very complex and difficult | copper plate, can be got to stand considerable pressures | 
problem. It is an old story that ‘‘standers-by see more | by dropping square brass rods down them, say lin. apart. | 
of the game than the players.” Inventors are especially | These rods prevent the flat sides from collapsing. There | 
liable to let their minds run in grooves; and the groove | is no patent about these things, and it may be added that | 
selected is not seldom the wrong one. We propose, | an air surface condenser can be made in this way which 
standing by, to say something that may be of use on the | will give more cooling surface in a given space than any 
whole subject in general, without going into any particular | other. Thus, two flat tubes, each having two square feet 
details. of heating surface, can be got on each lin. length of tube 
The first point to be settled is the fuel, and about this | plate. It thus becomes possible to get no less than 
there is no room for question. It must be liquid fuel. | twenty-four square feet of cooling surface into the space 
Coke, anthracite, or the best Welsh steam coal may be | of one cubic foot. No other arrangement with which we 
used for the comparatively large boilers needed by heavy | are acquainted approaches this. 
vans, big brakes, and vehicles weighing a couple of tons! On the 22nd of February a very interesting paper was 
and upwards. But for the motor car intended to carry | read before the Liverpool Centre of the Self-Propelled 
four, or perhaps six persons at most, petroleum as a fuel | Traffic Association, by Messrs. D. H. Simpson and W. L. 
is almost indispensable. It is not that steam cannot be | Bodman, narrating experiments which they have carried 
made with coke in small boilers, but that it is a nuisance | out. These gentlemen appear to have been peculiarly | 
to have to handle coke. It is endless work, too, supplying | unfortunate in the matter of boilers. They have failed to 
small furnaces with solid fuel, and its use always entails | find a satisfactory gauge glass, and vibration has shaken | 
the carrying of a boy toact asstoker. With petroleum there | the tubes out of the tube plates. With oil fuel they have 
is at times no trouble at all. It has been demonstrated by | had such difficulties that they unhesitatingly reject it. 
the ** Lifu”’ van that oil can be burned without smoke, | They have been curiously unlucky in their experiments. 
and at the proper rate with certainty. We may dismiss | These, however, refer mainly to vans and vehicles much 
the burner question as one already solved by more than | larger than any likely to be used as pleasure carriages, | 
one inventor. The first condition to be satisfied by the , and so nothing that they have discovered in their practice | 
boiler is that it can be cleaned with the least possible has much bearing on what we have just written. It 
trouble. It is because so few small boilers satisfy this| may perhaps be worth while to point out that the 
condition that so many have been failures. If a boiler is | jarring trouble may be almost entirely got over by carry- 
worked with distilled or rain water we must expect rapid | ing the boiler on lugs, resting on thick india-rubber rings 
corrosion if iron or steel is used in its construction ; and | interposed between the lugs and the frame of the 
it is by no means certain that copper and brass will! vehicle. These will completely avert the small vibra- 


| 








|are still rising and stocks getting lower. Are we in fo 
another pig iron boom ? 


THE IMPROVEMENT OF PLYMOUTH HARBOUR. 

Tue poll has been taken of the owners and ratepayers of 
Plymouth to ascertain their views concerning the Cattewate; 
scheme, with which we have fully dealt in our last two 
issues. The result was announced on the Ist inst. There 
are in favour of the scheme 8778, against it 5933. It will be 
understood that the alternative scheme has not been made 
subject of a poll. The objections raised are that while 
Cawsand Bay and the railway companies would gain, Plymouth 
town would suffer commercially. A number of fresh petitions 
praying to be heard in Committee against the Plymouth 
Corporation (Cattewater) Bill have been deposited at the 
Private Bill-oftice of the House of Commons. They include 
petitions from Messrs. Gibbs and Co., Limited, the Corpora. 
tion of Saltash, the Guardians of the Poor of the Plympton 
St. Mary Union and the Plympton St. Mary Rural District 
Council, the Corporation of Devonport, the Farl of Morle, 
Messrs. Richard and Robert Bayly (trustees of John Bayly), 
the Cattewater Commissioners, the London and South- 
Western Railway Company, the trustees of the late Mr. 
Benjamin Sparrow, Mr. Thomas Henry Harvey, and Mr. 
Joseph Edward Moore. Of course the opposition in some of 
these cases may be formal, for the purpose of obtaining a 
locus standi. The 28th ult. was the last day for handing in 
petitions, and just before the Private Bill-office closed further 
petitions were received from the Devonport Water Company, 
the Duke of Bedford, and Mr. Lewis Sparrow. 
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Traité Pratique de la Machine Locomotive. By M. Mavnici 
DeMmouLIN, Engineer of Arts and Manufactures. Paris 
Baudry and Co. 1898. 

Tus is certainly one of the most thoroughly complete 

and exhaustive works on the modern locomotive that it 

has been our good fortune to meet with. In four large 
volumes, containing nearly 1000 photogravures and line 


| drawings, M. Demoulin discusses almost everything that 


can well be said about locomotives. Perhaps the only 
point of view he has not taken up is the historical, but 
considering the immensity of that branch of the subject, 
when applied to the engines of many different countries, 
it is probably better omitted. The general principles of 
locomotive construction, the most usual types, the com- 
bustion of fuel, and the production and use of steam, are 
treated in the fullest and most scientific manner, whilst 
materials, proportions, and modes of constructing various 
parts receive also elaborate and careful consideration. 

A short but interesting introduction is by M. Edouard 
Sauvage, Professor at the National High School of Mines, 
who is decidedly of opinion that the steam locomotive is 
nowhere near the end of its career of utility at present, as 
many enthusiastic electricians would have us believe. 

The first chapter is devoted to a general classification 
of locomotives according to their special purposes, the 
position of various parts, and the number of coupled 
axles. In this connection the author notes that France, 
England, Belgium, and Holland are practically the only 
countries where inside cylinders are used, and that in 
France only the Nord and Ouest Companies employ 
them for express engines, and he might well add that the 
latter, at any rate, are close copies of English models. He 
thinks that the outside type will gain more and more 
ground as greater power is required, because the dimen- 
sions of cranked axles cannot be indefinitely augmented. 
The important effect which the use of good coal has in 
limiting the size of engine required for a given power is 


| well touched upon, a mere increase of the grate ares 


beyond a certain point necessitating an entire re-arrange- 
ment of the whole design of the engine. 

M. Demoulin observes that the acceleration of goods 
trains is everywhere the order of the day, and that it 
seems certain the slight increase in fuel expense resulting 
from it is largely compensated for by the better utilisation 
both of the men and the rolling stock employed. Whilst 
the English have always favoured fast speeds for goods 
traffic, on the Continent and in America these are 
increasing, but accompanied by a desire not, if possible, to 
diminish the weights hitherto taken. To meet this con- 


escape. Besides this, however, it is not always possible | tions which are so mischievous. | dition, six-coupled bogie engines, capable of great power 
to provide pure distilled water. Therefore, a boiler wlan | and speed, are already used in France upon the Midi, 
to be satisfactory must be one which will work with- | wre Ouest, and Nord lines. The size and weight of the boiler 
out injury with such water as can be obtained in PIG IRON LAST YEAR. | necessary for such engines and the increased speed have 
towns, or from pumps or wells in the country. It WE cannot but regard it as extremely satisfactory that, | rendered a bogie or a radial axle indispensable, in place of 
is true that a surface condenser will return a large | notwithstanding the numerous difficulties which the British | the overharging weights of the old style of goods engine. 
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The virtual disappearance of the single engine in ’rance 
js partly attributed by our author to the objections found 
: able from Crampton’s system of trailing drivers. 
Apparently but few other types of single engine were 
ever used in that country, save in the very earliest days, 
and none have been built for over thirty years. Doubts 
are expressed whether the single engine can much longer 
jold its own in England, in view of the still increasing 
speeds and weights and the difficulty of putting heavier 


jnsepara 


Joat ; , : 
engines for anything but light fast traffic alone has also, 
g 


it seems, contributed to their disappearance on the 
Continent. : , 
The four-coupled leading bogie engine meets with 
great approval in this book, and no doubt it is the type 
of the future for express traffic. Its use in France is very 
recent, however. Out of the seven railway systems, the 
Nord alone adopted it in 1878, five other lines only from 
1898 to 1895, whilst the Orleans Company has not intro- 
duced it even yet. The peculiar form of express engine 
used by the latter and the State lines, viz., four-coupled 
with outside cylinders and a pais of small leading and 


trailing wheels in addition, is condemned as usually buiit | 


with the cylinders well in advance of the leading wheels ; 
but with a ‘* Bissel”’ or radial axle quite in front, as in 


certain Baldwin engines, or with a rigid axle just under | 
thecylinders, as inthe Greater Britain class, M. Demoulin | 
The facility it gives for a large fire-box | 


thinks well of it. 
is an important advantage, as the box can easily go over 
the trailing axle. Between 1876 and 1882, the Paris, 
Lyons, and Mediterranean Company built some 350 
engines of this type, but is now re-building them with a 
jeading bogie and minus the small trailing wheels. The 


latest development of these four-coupled eight-wheeled | 


rigid-base engines on the Paris and Orleans, 1894, have 
two large domes, one close to the funnel and the other 


partly within the cab, connected by a pipe passing | 


through a cylindrical sand-box. The leading and trailing 
wheels, of which the latter only have outside bearings, 
have iron dises instead of spokes. 
per square inch is used, the grate area is 18°75 square feet, 
and the total heating surface 1495-12 square feet. The 
cylinders, which are outside, and greatly overhang the 
leading wheels, are only 17°3 by 25°6, the same as in 
similar engines of 1882, which carried only 142} lb. pres- 
sure. The coupled wheels are 6ft. 63in. diameter, and 
carry 28°77 tons out of the 48°3 tons which the engine 
weighs in working order. One would think they might 
have carried another five tons with advantage. Ten 
Brink’s water-bridge is used, as usual on the Orleans 
tailway. Similar engines, with coupled wheels 8in. 
smaller and 142} 1b. pressure, are used on heavy parts of 
the line, the Orleans main line being very easy. Engines 
of this kind on the State Railway built since 1892 often 
have to work express trains weighing 260 tons. The 
weight full and the size of the cylindersare the same as in 
the Orleans express engines, but the grate area is 20°66 
square feet, the total heating surface 1308°58 square feet, 
and the pressure 185 lb. per square inch. Only the lead- 
ing wheels have solid dises. 
so, presumably, there is a little play to the trailing axle. 
Bonnefond’s valves are used, with outside Walschaert 
gear to drive them. 

Another type of French express engine equally unknown 
here is shown on page 93 of the first volume. This is 
the four-coupled trailing driver, with outside cylinders, 
and a single pair of leading wheels placed in front of 
them. On the Ch. de Fer de l'Est ten of these engines 
have driving wheels 7ft. 7in. in diameter, which are the 
largest in France. On the Midi the drivers are 6ft. 10}in., 
the cylinders 16°98 by 23°62, the weight for adhesion is 
40 tons. 
are very steady, owing to the absence of overhang at 
either end. 

The favourite style of goods engine in I’rance seems to 
be one with outside cylinders and motion, with the fire- 
box behind the trailing axle in the older specimens, and 
above it, usually of Belpaire type, in newer ones. The 
Lyons Company also possesses some six-coupled goods 
tender engines with a small pair of trailing wheels under 
the Belpaire fire-box. These were brought out in 1881, 
the company desiring to raise the speed of certain goods 
trains to the alarming rate of 213 miles per hour. To 
perform this feat a special type was thought necessary. 
They are very powerful engines, with outside cylinders 
21:26 by 25°6, a boiler pressure of 142} lb., and 42°3 tons 
adhesion weight. The grate area is 24 square feet, and 
the total heating surface no less than 1675 square feet. 
Owing to the long wheel base of 18ft. 94in., both the lead- 
ing and trailing axles have about fin. lateral play in the 
bearings. Inside valve-gear is employed, and the coupled 
wheels are 4ft. 1lin. in diameter. 

The eight-coupled engine is used more or less by every 


l’rench line except the Ouest, whose system is, on the | 


whole, the easiest in the country. Asarule, these engines 
sre merely a development of the favourite ‘* Bourbonnais ”’ 
goods, the fire-box being overhung, or else over the trail- 
ing axle; the cylinders and motion invariably outside. 
Some of these machines on the Lyons line having 


cylinders 21} by 26, a pressure of 1564 lb., wheels 4ft. 1jin., | 
and weighing nearly 55 tons, can take 1600 tons load at | 


12} miles an hour onthe level. It is unnecessary to say 


that engines loaded till they could only crawl at that rate | 


would be found much the reverse of economical in this 
country. 

At page 187 of Vol. I., M. Demoulin reviews the practice 
of all the French lines as regards tank engines, both for 
local passenger traffic and for shunting, as well as for 
bank piloting. For the former, six-coupled engines having 
inside cylinders seem to be largely employed, with in 
some cases a bogie, or a radial axle at one end or the other. 
The Ouest has the largest local mileage in and around 
Paris, and has a number of old four-coupled side tanks 
With inside cylinders and overhung fire-box. The term 
‘service de banlieue’’ seems also applied to main line 
stopping trains, usually worked by tank engines, running 
to points 35 miles, and even 50 miles distant from Paris. 





1s upon the driving wheels. The unsuitability of single | 


A pressure of 2134 Ib. | 


The wheel base is 19ft. 2in., | 


These engines have Gooch gear outside, and | 
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Three companies, however, have no passenger tanks at all. 


All the shunting engines shown are six-coupled side tanks | 


| with outside cylinders and motion, and all the wheels 
under the barrel of the boiler, like the older goods tender 
| engines, 

Much the most interesting part of this monumental 
| work is Chapter III., Vol. I., ‘An Examination of the 
| Principal Types of Locomotives used in Foreign 
| Countries.” Of the latter Great Britain is placed first, 
and receives by far the most attention. No fewer than 
ninety pages, with sixty-five illustrations, are devoted to 
English engines and their performances. The work is so 


described. M. Demoulin’s information, both as to the 
engines themselves, their work, and the railway topo- 
graphy of this country, is very correct and well put 
together. Naturally there are a few errors, as when he 
says, on page 29, that the standard engines on the Metro- 
politan have cylinders 18°9in. by 23°6in., whereas they 
are only 17in. by 24in. On page 200 it is stated that the 
‘* Precedent” class on the London and North-Western 
came out in 1872, and have Stephenson’s link motion ; 
but the first appeared in October, 1874, and they are 
| fitted with Allan's straight link. It is needless, however, 
to repeat the details of any English engines mentioned by 
M. Demoulin, as they are readily accessible in our own 
language, and are well known to every one interested in 
the subject. He remarks that tank engines are far more 
used here than anywhere else, and considers that the 
nearness of the stations and the rapidity of starting are 
the most distinguishing features of English suburban 
passenger traffic. Six-coupled engines would be preferred 
for most of this work by our author, particularly on the 
tunnel portions of the Metropolitan, because of the 
| defective adhesion. As a matter of fact, the adhesion is 
very good, the rails being protected from the weather and 
the tunnels perfectly dry. 

Of all continental countries the German railways receive 
most attention, except of course, those of France. 
Switzerland and Belgium come in fora good deal. As 
| regards Belgian engines, they are in general characterised 
by the employment of huge fire-boxes of the Belpaire 
type, some having grates measuring 64°5 square feet in 
area, upon which they burn, or get through in some 
fashion, enormous quantities of atrociously bad fuel. The 
four-coupled eight-wheeled rigid base express engines of 
Type 12 have made upwards of 34,100 1b. of steam per 
hour, with a total heating surface of 1345°5 square feet, 
and, in fact, are only comparable to certain American 
engines for steam-making capacity. 

M. Demoulin describes some of the principal classes of 
Swiss engines, built on the ordinary adhesion principle, 
but does not mention the rack or rack-and-adhesion 
engines. In fact, as regards Swiss engines generally, he 
refers his readers to the admirable work of M. Camille 

Sarbey, published in 1896. 

The different German railway administrations have a 
great variety of types amongst them, mostly with out- 
side cylinders. One of the extraordinary express engines 
of the Prussian State Railway is shown, fitted with 
Lentz’s corrugated fire-box, which projects into a boiler, 
the ends of which are 4ft. ldin. in diameter, whilst the 
middle is 5ft.5in. A pressure of 200 lb. is carried. The 
grate rests in front upon a‘cast iron bridge, covered with 
fire-bricks, and having a combustion chamber before it. 
Six-coupled bogie engines and eight-coupled goods of 
great power and weight are now largely used in 
Germany. 

Several Austrian engines are shown, two classes being 
similar to the Orleans express engines. The double 
domes, connected by a pipe, are also in use in Austria- 
Hungary—in fact, there is a greater resemblance to 
I’rench models than in any other country. 

The large subject of American locomotive practice 
receives the greatest care and attention at the hands of 
M. Demoulin. In addition, an excellent short sketch of 
the leading express trains, their composition, the style of 
permanent way, and general system of working, is given. 
American engines are too well known here to need any 
quotation of their dimensions. They seem to be most 
wastefully worked, the drivers showing complete indiffer- 
ence to economy of coal, and often running in full gear 
when there is no necessity. The engines are worked to 
death, and broken up about the time when in Europe 
they would undergo repairs. 

The first volume ends with a valuable series of tables, 
giving the dimensions of the principal forms of loco- 
motives upon the leading lines of all the principal coun- 
tries. There are separate lists for single engines, four- 
coupled, six-coupled, eight-coupled, tanks, &c., the whole 
forming a wonderful mass of information. 

The second volume treats of combustion and vaporisa- 
tion, and of dimensions and types of boilers and fire-boxes. 
Some amazing monstrosities in the way of Wootten and 
Belpaire boxes are shown, and various systems of oil- 
burning. The losses which occur in the cylinders make 
the subject of a very long chapter, which is treated most 
scientifically, and the same holds good with regard to one 
on the ‘‘ Work and Useful Effect of the Locomotive.” 
Materials and construction of boilers, giving the practice 
of a great number of lines, occupy a large space, copiously 
illustrated. 

In the third volume the proportions and position of the 
working machinery are considered in a thorough-going 
fashion, as well as the materials of which the parts are 
made on different lines, and various modes of putting 
them together. Cylinders and valve gear, crossheads, 
big-ends and little-ends, conditions stipulated for by 
French lines in the manufacture of crank axles, sections 
of axle-boxes, various types of bogies, all copiously illus- 
trated and well explained, complete Vol. III. Small but 
important accessories, such as fire-doors, ashpans and 
dampers, blast pipes, both variable and otherwise; safety 
valves, water gauges and injectors, even whistles and cabs 
come under consideration in the fourth and last volume. 
At page 201 is an interesting chapter on the painting of 








locomotives. M. Demoulin considers painting much 


well up to date that engines built at the close of 1896 are | 
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better for the boiler lagging than mere polished brass 
or iron, and approves of our system of painting the rods 
and other parts of the machinery, as easy to clean, and as 
showing incipient fractures by small cracks in the paint. 
The colours used by the Paris, Lyons, and Mediterranean 
Company and the French State Railway for differcnt 
parts of their engines are given at length. The following 
chapter, on interchangeability of parts, states that the 
principle has been carried nowhere so far as in England, 
and gives Mr. Webb the chief credit for it. The fact of 
five different classes of Great Eastern engines having the 
same sized boiler and fire-box strikes M. Demoulin as 
extremely remarkable. 

There is an excellent chapter on lubricants and lubricat- 
ing appliances, followed by one upon tenders. Both the 
Nord and the Ouest lines of France have now some 
double bogie tenders. Ramsbottom’s system of taking 
water whilst running is not, to M. Demoulin’s knowledge, 
used anywhere on the Continent, but he thinks its use is 
likely to develope in the future. 

M. Demoulin favours the compound engines with four 
cylinders work two separate axles with the wheels 
coupled, but appears to have little enthusiasm for com- 
pounding in general. A photograph of the new London 
jand North-Western four-cylinder compound No. 1502, 
Black Prince, is given. This system seems to be now 
rather largely used in France, and to be distinctly on the 
increase. It is not the fact, however, that the Glasgow 
and South-Western new four-cylinder engine is a com 
| pound, : 

In conclusion, we can only ‘say that these four large 
volumes contain almost everything one can want to know 
about modern locomotives of any important country, and 
that the care and skill with which the details are presented 
reflects great credit upon the author. As standard books 
of reference they will be invaluable to everyone interested 
in locomotives. It is to be hoped they will be translated 
into English, which would add immensely to their utility. 
The photographs are by Mr. F’. Moore, the well-known 
photographer of locomotives, of 9, South-plave, Finsbury, 
E.C., who is also agent here for the sale of the book. 
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W. and A. K. Johuston’s Map to Illustrate the Chinese (Question, 
Edinburgh and London: W. and A. K. Johnston. 1898. Price 
Is, and 2s.—This map measures 15jin. by 18in. On the back « 
brief +éxmé of the Chinese question is given. The map is also soll 


mounted on cloth. 

W. and A. K. Johnston's Map of lhe Klondike Goldrields. 
Edinburgh and London: W. and A. K. Johnston. 1898, Price 
1s, and 2s,—Th’s is a useful map in Messrs. Johnston’s usual style. 
It measures 15$in. by 18in. It is unmounted, and on the back is 
printed a summary of valuable information on the district, and a 
topy of the regulations governing the issue of leases to dredge for 
minerals in the Yukon districts. It can also be obtained mounted 
on cloth. 

The Universal Electrical Directory (J. A. 
Complete Record of all the Industries directly or indirectly con- 
nected with Electricity and Magnetism, and the Names and Addresses 
of Manufacturers in Great Britain, India, The Colonies, America, 
the Continent, de. London: H. Alabaster, Gatehouse, and Co, 
1898. Price 6s.—The number of names in this useful directory has 
been increased by about 1136, and seventy pages have been added. 
bringing the total up to 1100. 

The ** Electrician 7 Electr ical Trade’s Directory and Handlu ok Sor 
1898. Sixteenth year. London: The £lectrician Printing and 
Publishing Company, Limited. 1898. Price 10s.—This directory 
is in a flourishing condition. A noticeable improvement in certain 
respects is to be observed in several particulars, but principally in 
the biographical section, in which the—to say the least of it 
indifferent woodcut portraits have been replaced by good ‘‘ process” 
reproductions. The chapter on Eastern matters, with particular 
| reference to Japan, is very acceptable, and to put it briefly, the big 
Blue-book is as useful as ever, and a little more so. 

Who's Who, 1898. Second year of newissue. Edited by Douglas 

Sladen. Fiftieth year. London: Adam and Charles Black. 1898. 
—This year’s ‘‘Who’s Who” celebrates its Jubilee, and very 
fittingly a number of important additions have been made. 
Besides the lengthening of the list of biographies by nearly 
1000 names, which the progress of time necessitates, we find that 
a table giving the correct pronunciation of proper names, of 
the Cholmcndeley, Marjoribanks type ; lists of common newspaper 
| abbreviations ; of leading British newspapers ; of Societies, Royal, 
| National and Learned, of University degrees, and others have 
| been added, and show that the rejuvenescence of ‘‘Who’s Who” 
| last year was indeed a new birth. 
General Elementary Science. Edited by Wm. Briggs, M.A., 
| F.C.S., F.LR.A.S. London: W. B. Clive. Price 3s. 6d.—What is 
| exactly meant by the term ‘now novel General Elementary 
Science,” used by the author in his preface, we do not quite see, It 
appears to us that the ‘‘ now novel” science is simply Ganot, the 
friend of our youth, in a new guise, and with a queue of chemistry 
attached. What we believe is really meant is that a new examina- 
tion, called General Elementary Science, has been added to the 
compulsory subjects of the Matriculation of the University of 
London, and that this volume is intended as a preparation for it. 
As a book useful in the hands of a coach it will probably meet 
with approval. It seems, particularly in the first part devoted to 
mechanics, to possess the necessary attribute of dryness, In the 
other sections some little attempt to moisten the hard crust of 
scholastic science has been made. The sections on heat and light 
are hardly worth mentioning. Presumably this is the fault of the 
examination, not of the volume made only tosuit it. On the whole 
the chemical portion seems the best part, although there are 
points in the section on mechanics worthy of very favourable 
comment—the disuse of the dangerous third law for example—if 
it were not for its awful dryness. It is well to mention that the 
volume has been written by five trustworthy scientists, one of 
them at least eminent, Prof. Bryan, the co-author with Mr, A. G. 
Cracknell, M.A., of the first part, so that the reader may at any 
rate accept the statements with absolute confidence. 
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Technology Quarterly, December, 1897, Boston: Massachusett 
Institute of Technology. 

De L’ Emploi du Bouclier dans la Construction des Souterraines, 
Par Raynald Legouéz. Paris: Baudry et Cie., Editeurs. 1897. 

The Miner's Arithmetic and Mensuration, with Answers. By 
Henry Davies. London: Chapman and Hall, Limited. 1898. 
Price 4s, net. 

Railway Construction. By Wm. Hemingway Mills, M. Inst. C.F. 
With illustrations. London: Longmans, Green, and Co, 1898 
Price 18s. net. 

British Columbia Jor Settlers : 
With three maps, By Frances Macnab, 


Tis Mines, Trade, and Agriculture 
London ; Chapman and 





Hall, Limited. 1898, Prize 6s, 
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WHITE STAR LINER CYMRIC. 

Tuts fine steamship—now the largest cargo and passenger 
steamship afloat—has been built and engined to the order 
of Messrs. Ismay, Imrie, and Co., Liverpool, for the Oceanic 
Steam Navigation Company, better known as the White Star 
Line. She was launched on October 12th, 1897—see THE 
ENGINEER, October 22nd—and has just completed her first 
outward trip. She is 600ft. in length, with a beam of 64ft., 
being thus 15ft. longer and 2ft. more beam than the 
mammoth vessel Pennsylvania, illustrated by us on April 
2nd of last year, which ship was, at that time, the largest 
cargo and passenger vessel afloat. 

Messrs. Harland and Wolff, of Belfast, her builders, have 
also provided her engines and boilers. The engines, of which 
she has two complete sets for twin screws, are of the latest 
four-cylinder four-crank type. She is provided with an 
unusual amount of passenger accommodation for a vessel of 
this type, and many new features have been introduced 
not possible in a smaller; such, for instance, as a large 
amount of superior accommodation for cabin and steerage 
passengers, besides emigrants—quite a novelty in the inter- 
mediate or cargo ships of the line. The general scheme of 
design and decoration is much the same as on the mail 
steamers of thiscompany. The first-class—or cabin—saloon is 
amidships on the upper deck, and is capable of seating nearly 
one hundred and fifty persons at one time. The decorative 
part is carried out in teak and satin wood, the upper panels 
being in white, picked out in gold, and decorated with poker 
work. Thedome in the centre, of unusually large dimensions, 
is filled in with stained glass of good design, ample ventila- 
tion being provided at its base by ornamental perforated 
panels. 

The pantries, galleys, and officers’ quarters are also on this 
deck, while immediately above, on the promenade deck, the 
state-rooms are situated; these are much larger and more 
airy than is usual in the Atlantic trade. They are fitted up 
in a very handsome manner in mahogany, with patent 
lavatories, drawers, and wardrobes. The main stair- | 
case is lighted by a handsome stained glass skylight; | 
immediately forward of this is the library, which is 
decorated in oak. The panelling is enriched with carved 
arabesques, it is upholstered in blue moquette, and is pro- | 
vided with writing tables ranged round the sides between the 
lounges, and has a very handsome bookcase in the Chippendale 
style. Directly aft of this is the smoking saloon, of oak, the 
lounges being upholstered in French embossed leather. It is | 
lighted by large windows at the sides, and a handsome stained | 
glass domelight in the ceiling. _The floorsin this, as well as in | 
the passages, are covered with Harland and Gray’s patent 
rubber tiles, which prevent slipping in bad weather, besides | 
being more cleanly and noiseless than any other material. | 

The captain and officers are berthed in a separate house 
forward of the passenger accommodation, with the captain’s 
bridge above. | 

The ship is capable of being fitted up for a large number of 
emigrants, and has the novelty of a large and commodious 
smoking-room in a special deck-house, and also a general 
sitting-room fitted with lounges. This is the first time such 
accommodation has been provided for this class of passenger, 
and will no doubt be highly appreciated. The ship is fitted 
with all the latest and up-to-date appliances for the rapid 
handling of cargo, and has three large holds fitted for carry- 
ing dead meat and dairy produce. She has also-a large | 
number of permanent stalls for horses on the upper deck. 
Her goods-carrying capacity is something like 22,000 tons. 

So much has been heard recently of the advances in dimen- 
sions and carrying capacity of cargo and passenger vessels 
belonging to German lines, that the adveat to active service 
of this great English leviathan should be gladly welcomed: 








CONTRACTS OPEN. 


TENDERS are now being invited by the Corporation of 
Leicester for the supply and delivery of six cast iron worms, 
six still heads and connections, and six wrought iron or steel 
tar stills, in accordance with the accompanying drawing, 
which, however, does not show all the minor details. The 
worms are formed of 4in. diameter—internal—pipes of gin. 
metal, and are of cast iron, the holes for bolting flanges 
together are cast in one flange only to each pipe. Three of 
these worms are to be right-handed, and the other three left- 
handed. The still heads are cast in sections, as shown, with 
a regular taper from 20in. inside to 4in. inside. The whole 
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angle, 3ft. Sin. long. The outlet at the bottom of the still is 
rectangular in form 15in. wide by 9in. high inside, and 2ft. 2in, 
long. The bottom is in one with the outer ring of bottom 
plates, and the sides and top are in one piece, lap-jointed to 
the bottom plate. The 3$in. by 34in. by gin. angle connect 
ing the sides and top of the outlet to the body of still is 
carried round the still for a length of 1ft. 10in. on each side, 
and riveted to the bottom angle. tiveted to the outer end 
of the outlet is a 3$in. by 34in. by gin. welded angle ring, and 
secured to this ring by }in. bolts, not more than 3in. pitch, is 
a din. cover plate, with a 3in. hole drilled in it for the outlet 
pipe, the whole 24in. lap-jointed, jin. rivets 2in. pitch. The 
still head branch is of cast steel 1ft. Sin. internal diameter 
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CONTRACT OPEN—TAR STILL 


of the joints are made as shown, except the bottom flange and 
the flange at the 4in. end of connections, which are faced over 
their whole surface and not recessed. None of the holes in 
these flanges are to be cast, but are all to be drilled, and the 
flanges are to be bracketed between all bolt holes, 

The stills are 10ft. Gin. diameter by 13ft. 3in. high, with 
hemispherical tops made of eight gin. radial plates, and a 
crown plate 4ft. 6in. diameter by Zin. thick. The body con- 


| sists of two rings of gin. plate, each 4ft. 23in. deep. The 


bottom is a segment of a sphere 3ft. high, consisting of an 
outer and inner ring of ten in. radial plates each, and one | 
zin, crown plate 3ft. Gin. diameter. The bottom is connected | 
to the body by a 34in. by 34in. by gin. angle ring, in not more 
than two lengths, fished with 3in, by Sin. by gin. round-backed 





by 9in. high, the top flange, 2ft. 7in. diameter, faced over the 
whole surface, and drilled for seventeen lin. bolts to suit the 


| still head, the bottom flange is 2ft. Tin. diameter formed so 


as to accurately fit to crown plate, and riveted thereto by jin. 
rivets. The whole of the material and workmanship are to 
be of the very best quality. 

Four stills, with heads, connections, and worms to be 
delivered by May 1st, and the remainder of the contract 
by June Ist, 1898. In default, the contractor to pay 
£5 per week until work is completed. Contractor shall 
maintain all his work included in this contraet-in perfect 
working order for six months at his own cost. Should it be 
proved that the contractor shall have paid to any workman 4 
less wage than the current local standard rate, he is to pay 
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ested to a water pressure of 25 1b. per square inch, 
howing any leak or weeps. All patterns are to be 
gubmitted to the engineer for his approval before any castings 
are made from them. The stills may be made of either 
wrought iron or steel, but separate prices are to be quoted for 
cach of these materials. The whole of the wrought iron or 
steel is to be of English manufacture, and to be of brands 
subject: to the approval of the engineer. Rivets to be of good 
<oft fibrous iron capable of standing a tensile strain of 
4 tons, Whether the stills are of iron or steel the rivets are 
‘ f wrought iron. The whole to be open-hearth mild 
steel of English manufacture to stand a tensile strain of 
petween 27 tons and 28 tons. It must also stand the usual 
\dmiralty hot and cold bending tests. Mr. Alfred Colson, 
\LLC.E., is the engineer. Tenders are to be in by the 12th 


to be 0 


inst. 


THE NAVAL WAR GAME. 





By far the largest fleet action yet attempted was played in 
the ward-room of H.M.S. St. George the day before she paid 
off, the Whole German fleet in Chinese waters being pitted 
against certain English vessels now on that station. A new 
feature has been introduced by the indication of visible 
damages on the pieces, a matter of more importance than 
might at first sight appear, since each player is thus enabled 
toform some gauge as to what harm he has done to the 
enemy, and can make his dispositions accordingly. The 
following were the ships engaged and the speeds allowed 
them 

Red side, English: Battleship Centurion, flag, 18 knots ; 
armoured cruiser, Undaunted, 15 knots; first-class cruisers 
Powerful, 21 knots; Grafton, 18 knots; second-class cruisers 
Rainbow, 18 knots; Iphigenia, 18 knots. 

Blue, German: Battleships Deutschland, flag, 12 knots: 
knots; Oldenburg, 12 knots; first-class cruiser, 
Augusta, flag, 18 knots; second-class cruisers, 
Wilhelm, 18 knots; Irene, 18 knots; Gefion, 18 


Kaiser, 12 
Kaiserin 
Princess 
knots. 
It will be seen that the English fleet contained, as a rule, 


Corporation @ sum of £10 in each instance. The stills | 


the Deutschland, through that ship being end on, and 
armour. Immediately afterwards the German fleet altered 
course eight points in succession, and came into single line 
ahead. From that time onwards, till all station was lost, 
they more or less preserved this formation, steering north and 
very gradually edging in towards the English. In altering 


course, however, the Princess Wilhelm was badly hit; she | 


hauled out of line, and remained to leeward most of the 
action. 

The British, getting into columns of line ahead, bore 
south-west, altered course eight points, then eight points 
back again, then altered once more, making a zigzag course 
for the centre of the German line. During these manceuvres 
the Powerful was a target for at least four German ships, 
who, attacking with high explosives, completely wrecked her 
amidships, blew away her bow gun, and practically put her 
hors de combat, although not a single casemate had been 
actually penetrated. The Centurion also was hit amidships, 
losing a funnel and four guns. The German shells failed, 
of course, against her armour, and with her big guns she 
began to tell upon the Deutschland, firing Palliser shell that 
got through the thinly-armoured battery. The Oldenburg 
suffered little less severely, while the Kaiserin Augusta was 
struck much as the Powerful had been, though not so badly. 

The battle was, however, still quite undecided when the 
Centurion and Undaunted got into line abreast and steamed 
straight at the now straggling and irregular German line. 


Rainbow Undaunted Centurion (flag) 





wrecked her stern, all the shots missed or failed against | 





[ 
|The P. 


Wilhelm unhurt, passed on and torpedoed the 
Grafton, which had fired at her but hit the Centurion 
instead. At the same time the Kaiserin Augusta, either 


unable to steer or else fearing to turn, collided with the 
sinking Undaunted. Before she could back out the 
Powerful, drifting helplessly onward, rammed her a glancing 
blow, and her friend the Gefion, firing ‘into the brown,” 
did her some unintentional hurt also. The Rainbow and 
| Iphigenia coming up, the K. Augusta had to strike; while the 
Gefion turning made away. The Centurion was now directly 
astern of the Kaiser, turning to get her submerged tubes to 
bear. Right ahead the Oldenburg lay ‘on fire;’’ beyond 
the Kaiser, whence not a gun would bear, was the Deutsch- 
land. Unexpectedly her flag came down; the three ships 
struck to force majeure. They had no torpedoes; their guns 
were powerless against the Centurion’s armour; and it wa. 
now discovered that nearly all these guns were disabled. The 
P. Wilhelm also struck, being unable to escape. 

The most curious thing about the action was the survival 
of the weak ship. The Gefion, which was in the thick of the 
fight, was never once hit. The Iphigenia and Rainbow 
which, however, kept more away—were practically un- 
touched. The Irene, till the Centurion raked her, had not 
been hit, the reason being that both sides attacked the 
stronger vessels, ignoring the lesser as of small account. It 
may be remembered that at the Yalu weak cruisers survived 
in a similar fashion. 

The losses, &c., on either side were :—English: Undaunted, 

sunk; Grafton, sunk ; 
Powerful, sinking condi- 


. : tion. German: Devtsch- 
genia Opp: 
Grafton Powerful Ipheg : land, Kaiser, Oldenburg, 


-_—~ 








disabled and captured ; 
Irene, sunk ; Princess 
Wilhelm, captured; Kai- 
serin Augusta, captured. 




















The English victory was 
entirely due to the Cen- 














turion’s superior power. 









Two British ships were 











sunk, and the Powerful 





very near it, while only 








one German was actually 
































. 1 / / : 
veG t 
oe ‘aeaemanifiicay Neg Wee ee 
/ 
—}- -— oe _ 








BATTLE 


more powerful, but numerically inferior units— four fighting 
ships against six, and an advantage in speed. Speed, how- 
ever, was a factor that had absolutely no bearing on this 
particular fight. The English ships were under command of 
Lieutenant St. John, of the instructional flotilla, destroyers, 
flying his flag in the Centurion; the German ‘ mailed 
fist’ being represented by Captain French, with his flag in 
the Deutschland ; while Surgeon Clayton acted as second in 
command, controlling the cruiser division from the Kaiserin 
Augusta. As a general rule, the players of German ships | 
were those ofticers who had participated in the Benin expedi- | 


Rainb 


— Deutsehland Kaiser 


a / 


BETWEEN ENGLISH AND_GERMAN SHIPS—FIRST STA 


Some four cables astern came the Grafton, astern again the 
Powerful was endeavouring to turn. At the same time the | 
Deutschland signalled for the K. Augusta, P. Wilhelm, and 
Irene, that have bow submerged tubes, to try and torpedo 
the Centurion, against whose armour all guns were useless. 
This they hauled out of line to do, but the Centurion was 
coming up so fast that only the Irene dared to turn, the P. 
Wilhelm, which had been to leeward, forging ahead and 
circling to get the other side of the English flagship. By 
this time ships were barely 1000 yards apart, but the firing 
grew wild and careless that much less harm was done 


so 


ow- 


Iphegenia__ 


Cc:.turica Undaunted K.Augusta 









GE 


sent to the bottom. The failure of the Powerful was due to 
the concentrated attack on her with high explosives. Not a 
single casemate was put out of action through penetration ; 
at the range there was no gun in the German fleet able to 
do so; the attack on her displayed very good judgment. 

A number of hits were made on friends. So soon as the 
result of firing obliterated distinguishing marks it became 
practically impossible to tell friend from foe, or in the melé« 
to ensure a clear aim. Another noticeable thing was that 
the shooting at close quarters was wilder and more inaccu- 
rate than at two or three thousand yards—doubtless due to 


—— Grafton _/P. Wilhelm 






Fowcrful | Gefion 


BATTLE BETWEEN ENGLISH AND GERMAN SHIPS-LAST STAGE 


tion. A number of other officers were present as referees or | 
Spectators, and every rule was strictly enforced. 

_The combatants having selected their formations, the 
pleces were placed on the table at 10,000 yards distance. 
Both fleets went into action in double column of line ahead, 
battleships forming the port German division, while the 
English had the Centurion, Undaunted, and Rainbow as the 
starboard division. Both fleets approached each other very | 
Warily, slowing down to a nine-knot speed. Not until the 
leading vessels were well within 4000 yards was there any 


firing. _ The Deutschland and Kaiserin Augusta then opened | 
with high explosive shell, the four leading English ships, now 

in @ bow and quarter formation, 
for one high 


replying in kind. Saving 
explosive shell that fell on the quarter deck o. 


than might have been expected, solid shot being wasted on 
unarmoured ships, and high-explosive shell against thick 
armour—the provision made in the rules for ‘ moral effect ’’ 
was beginning to tell. The Irene was, however, raked by 
common shell from the four big guns of the Centurion and 
sunk before she could fire a torpedo. The P. Wilhelm got 
within torpedo range but could not bring her bow to bear, 


and so passed up between the Centurion and Undaunted 


barely a cable from either. Both ships fired torpedoes at 


her, the latter having boldly risked loading an exposed above- 
water tube. 
turion’s passing on hit the Undaunted, whose battery had | 


Both these torpedoes missed, but the Cen- 


just been raked by solid shot from the Kaiser, while a shell | 
ad blown away her bow, and she began at once to sink. 





the excitement engendered by close action. This, it may be 
observed, is exactly in accordance with the theories of most 
naval officers. 

Absolutely no casualties were sustained in the engine-room 
departments. In some measure this is to be attributed toa 
general increase in the value allowed for coal protection that 
has been deemed advisable; but it must also be put down to 
the small amount of armour-piercing projectiles that were 


fired. Engines have little or nothing to fear irom com- 
mon shell or high explosives, unless in the case of a 
“rake.” The boilers of the Irene -would possibly have 


been destroyed from this cause. It may also be noted 
that later the Rainbow and Gefion tried conclusions. 
The Rainbow, ignoring the German’s battery, fired- con- 
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sistently at her boilers, and destroyed them, thus captur- 
ing the ship. 

In response to numerous inquiries as to how the game is 
played, we have to state that, owing to certain small details 
of the rules not being yet finally settled, and the game as yet 
only privately and provisionally published, the inventor does 
not wish the rules to be publicly known. The game will, 
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however, be on general sale in the course of two months or 
less, before which time we hope to publish an article treating 
on the principal rules, and their ‘** why and wherefore.” In 
the meantime we are able to state that over fifty naval 
ofticers have already recorded their opinions that the game 
simulates the movements of ships in action remarkably 
closely, and enables any problem to be worked out with what 
appears to be a singularly true approximation to the real 
thing. 

On Monday, February 28th, a naval Kriegspiel fleet action 
that embodied one or two points not yet attempted was 
fought on board H.M.S. Trafalgar, between typical Spanish 
und United States warships. Some effort was made to test 
the effect of destrovers being in company with a fleet, and if 
the results were not dramatic, they certainly went to prove 
that destroyers have distinct value not merely as a menace, as 
usually allowed, but even as a protection from gun-fire to 
their parent ships. 

The United States fleet was represented by the three 
powerful battleships Iowa (flag), Indiana, and Oregon, each of 
which carries four 12in. guns, eight 8in., and several either 
bin. or 5in. quick-firers. They were under Lieut. Haworth- 
Booth, R.N., as admiral. The Spanish fleet consisted of more 
numerous but inferior units. The battleship Pelayo, a belted 
vessel of French type, that carries two 12-5in., two 1lin. guns, 
one Gin. quick-firing, and twelve 4:7in. quick-firing. This 
vessel acted as flagship, and was played by Lieut. James, R.N. 
The other vessels were armoured cruisers, the Cristobal 
Colon, a ship almost completely covered with 6in. Harvey 
steel armour, carrying two 10in., ten 6in. quick-firers, and six 
$-7in. quick-firers; and the Infanta, Maria Theresa, and 
Viscaya, both enlarged editions of our Undaunted class, 
mounting each two 1lin. Hontario guns in barbettes that are 
armoured, and a battery of ten unprotected 6in. quick-firing 
guns: with this fleet there were also present the two Clyde- 
bank destroyers Furor and Terror, particulars of which have 
already appeared in THE ENGINEER. These were allowed a 
speed of 21 knots; all the other vesse!s had 15 knots, except 
the Cristobal Colon, which was given 18 knots. This vessel 
was played by Lieut. Kawashima, of the Imperial Japanese 
Navy, who acted as second in command. The Spaniards 
being notoriously bad gunners, the players of these ships 
were handicapped by having to shoot as though the range 
were greater than it actually was. Altogether, despite seem- 
ing discrepancies, the combatants were very fairly matched. 

3oth sides adopted a line-abreast formation, the destroyers 
being kept well astern the Spanish ships. Fire was opened 
at 3500 yards, the Americans concentrating upon the Cristobal 
Colon, but firing common shell, which failed against her 
armour. In the positions adopted the advantage was all in 
favour of the American ships, who have many more guns 
bearing right ahead. On the other hand, it was advantageous 
for the weakly Spaniards to settle matters without delay; | 
they also wished to use their destroyers. Presently, however, 
they altered course eight points to port,in order to get their | 
broadsides to bear at a nearer range. The Viscaya, which was 
played by the chief engineer, was badly hit in the water-line | 
belt by solid shot at this juncture, and her player giving it as 
his opinion that his boilers were done for, she drifted a little 
way, and then came to a standstill for the rest of the action, 
using her guns but not moving. 

The Americans, who were moving slowly, now altered course | 
to starboard, saving the Oregon that went to port, and seeing 
that by following his original course he would be rammed, | 
the Spanish admiral turned to starboard, thus threatening to | 
ram the enemy. He was now doing his best speed. At the 
same time the destroyers came up at full speed, coming out 
from under cover. The Furor discharged a torpedo at the 
Indiana, but missed, the Terror did not get near enough. The 
three Yankees opened a fire upon them with every gun, big 
and small, sinking both. The respite was of value to the 
Spaniards, however, for using high explosives, they wrecked 
the unarmoured bows of both the Indiana and Iowa, just as 
these altered course bow on to them. A bow-to-bow ram was 
now unavoidable, and the Americans, with their bows under 
water being less handy, were umpired as the victims, the 
Indiana falling to the Cristobal Colon, the Iowa to the Pelayo. 
Apparently, however, the American “admiral” had foreseen 
this, as the Oregon, that had taken a separate course, circled | 
round and came into the Pelayo. Just before she rammed | 
she gave her whole broadside, with alternate solid shot aud 


| 
high explosive shell, into the motionless Viscaya, sending her 
to the bottom. 

A little before the ramming a curious incident took place. 
Both the Iowa and Pelayo had loaded their above-water bow 
torpedo tubes. 
hit when a tube is thus loaded, even chances of the torpedo 
being exploded must be thrown. 
and was hit by a shell immediately afterwards. The Pelayo 
did not fire, but was hit by high-explosive shell from four 
guns of the Indiana that would not bear on the destroyers. 
For each of these she had to throw the chances, vet escaped ; 
just the sort of thing that might happen in real action 


somewhat analogous, indeed, to a real incident at the battle | 


of Asan in the China-Japanese war. 
The fleets were now reduced to the Cristobal Colon, much 


wrecked, the Infanta Maria Teresa, little hurt, save that most 
of her 6in. guns were disabled ; and the Oregon, which fired | 


everything at the Cristobal Colon without any particular 
effect, the high-explosive shells being useless against the 6in. 
Harvey steel. The Maria Teresa circling round, also fired 
high-explosives from her big guns, hitting both bow and 
stern of the Oregon, and as these unarmoured ends were 
already damaged, their destruction was complete. Things 
must, however, have gone badly with the Spaniards when the 
Oregon, which still had nearly all her guns, began to turn 


sharply at her fullest remaining speed, and was given as | 


capsized in consequence. The thin armour below the fore 
turrets had been badly hit, and this turret was presumably 
almost level with the sea; any action such as her player 
| attempted must have resulted in simflar disaster. 
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Victory, therefore, remained with the Spanish ** many.” 
It is the first action vet fought in which the weak unit in 
numbers has defeated the stronger unit in less quantity. 
But for the presence of the destroyers Furor and Terror such 
a result could hardly have been achieved, for the tremendous 
fire which the American admiral poured upon these little 
vessels so as to make absolutely certain of destroying them 
a thing, by the way, that he only just succeeded in doing, in 
one case, too, not before the torpedo was fired—this tre- 
mendous fire at close range would have been very serious to 
the Spanish ships. Considerable credit was due to the 
American admiral for the manner in which he met this 
* mosquito flotilla” attack. He had so ignored them before 
that the Spanish side imagined he had completely forgotten 
them. The destroyers were well handled, they took skilful 


advantage of cover in case they had been fired at, and the | 2 : 
F | number for investi 


Spanish admiral ordered them to attack at what was cer- 
tainly the most opportune moment. 
that the Americans had no light craft allowed them, as it 


would have been extremely interesting to note what then | 


happened. The United States navy is, however, singularly 


devoid of small ships, so their being without them was as | 


things should have been for purposes of comparison. The 
famous ram Katahdin was to have been with the Americans, 
but unfortunately there was not an extra player for this 
vessel, so she had to be omitted. Itis hardly possibie for any 


| player to undertake more than his own ship ; nor, indeed, 


does the game anticipate or allow for such a contingency 


one man one ship bemg the main idea upon which it is based. | 





THE DUM-DUM BULLET. 





Mr. HrepbERWwIcK’s question in the House on February 


| 24th calls attention again to the curious position of the small 


arm bullet for the 0°3in. bores at present. The nickel-cased 
small bore bullet is liable to go through man and beast 
almost without making its passage felt at the time, and the 
small hole it makes is said generally to heal on first inten- 
tion, and with great rapidity. The Chinese, it is true, when 
marching away before the Japanese—which was their chief 
operation in the field—-generally quickened their pace after 


receiving a shower of bullets into them, but the bullets | 


would not always have even this effect. In the coal riots at 


Lord Masham’s pits, in the afternoon after the troops fired, | 


one pitman said that he felt his thigh a bit uncomfortable 
as he walked, and on examination it was found that a bullet 
had passed through it. A bullet should do more than make 
a man rub his leg some hours afterwards. Consequently 
efforts have been directed to causing bullets to set up on 
impact. The Dum-Dum and the Tweedie bullets resemble 
each other in the fact that the point is left uncovered by the 
nickel. The bullet sets up an impact, but unfortunately the 
nickel breaks and flies about, which is undesirable. In the 
United States the Tweedie bullet was tried and rejected for 


By the rules, if the torpedo compartment is | 


The Towa fired and missed, | 


It is a pity in some ways | 


| iter 
| not carrying so truly as that completely covered }, 
| Our own Mark IIT. bullet, designed in the Royal ] 

| has a hollow in the head, into which the Nicke] oe’! 
| enters, lining it, as it were, with nickel. This bullet ae 
a little on impact, but not enough to give it the a Sup 
| power that belonged to the old-fashioned heavy ha} me 
nickel case, however, remains intact, and probably this bute 
| which is regularly adopted, may be our service one Dos any 
in a modified form. The Geneva Convention decided ag Aibly 
explosive bullets like Metfords. There is a great differ 
between a bullet that sets up, and whose case aceidentalh 
splits and flies more than could be wished, and bullets 
posely made to contain explosive and to act as a shel] “ 
| seems curious that all nations should have adopted bull 
that hurt so little on impact as to create an obstacle to thei 
use, 
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THE BUSINESS OF THE UNITED sappy 

PATENT-OFFICE, i 

THE following summary of the business of the Patent-ofi, 
during the past year will be of special interest to our reader, 
We draw particular attention to the remarkable increase in th 
number of applications over that of the previous year, In 1896 
| there were 49,774 applications, whereas this year the total “sy 
risen to 53,266, No stronger indorsement of the request of the 
Patent-office for larger appropriations could be found than i 

presented by these figures, 

Patent, Trade Mavk 


Fees, dv, 
Dols. Dols, 
1,224,201 00 
5,834.00 
1,218,457 .00 


Cash received 
refunded 





Net cash 
Certificates of deposit 38,540.00 
Total cash and certificates 1,251,907 09 


Cope x, 
Cash received 
| », Yrefunded 
! Net cash oe 
Certificates of deposit 
Total cash and certificates 8.53) 45 





Re cording lsxign ments, 


Cash received 22,719.06 


»» vrefunded 1,003.68 
Net cash 21,625.08 
Certificates of de} usit 134,00 
Total cash and certificates 1,759.08 


Subse riplions to Oficial Gazette, 


Cash received 
refunded 





Net cash 
Certiticates of deposit 
Total cash and certiticates 13.07 
Registration of Print and Labels, 
Cash received 545.00 


refunded 270.00 
Net cash (total) aT 1) 
Aygregate x, 
1,357,408 . ti 


15,818.31 


Cash received 
” refunded 





Net cash 1,341,590.35 
Certificates of deposit 34,051.37 


| Total cash and certificates .. 1,375,041 7 

Total receipts of the Patent-oftice for the year 1,375,041.7 
Balance tn Treasury of United States to Credit. of Patent Fund, 

4,718,630. 47 

1,375,041 .72 


Amount to credit January Ist, 1807 

¥ of receipts in year 1807 

| Total Pah 6,004,251. 19 
From this deduct total expenditures, which are net known at present 

Summary of Business of Patent-othce in Past Your, 


Number of applications for inventions $5,001 


{ 

| 

| ; designs 2,150 

| ms ‘ . Teissues 4 

| Total i714) 
| Number of caveats filed 1,176 

| Applications for registration of trade marks 14 

| ” ’ ” abels my 

| * ¥ prints a 

| Disclaimers filed ’ 

| Appeals on the merits rs 1,142 

| Total “l 


Total number of applications requiring investiga 
tion and action ; pial dat teu Bee 
Number of patents issued (including designs) 


PP > reissuec iy 

SOOO sree a" 2, 0M 
Number of trade marks registered 1,671 
- labels 7 i4 
prints ae TD 


| re oe . 1,701 
Number of patents expired during the year . 12,926 

* a withheld for non-payment of 

final fees Agte : : - ‘ 4,801 

Applications filed in 1896 were 42,077 ; designs, 1825 ; reissue-. 
77; total, 43.982, Caveats, 2271; trade marks, 2005; labels, 50: 
prints, 36; disclaimers, 9; appeals, 1412; total, 2, Total 
ation and action, 49,774. issued, 
including designs, 23,312; reissued, 61: total, 73. Trade 
| marks registered, 1813; labels registered, 1; prints, 32; total, 
1846. Patents expired, 12,133; patents withheld for non-payment 
of final fees, 4736, 

It is noteworthy that not only is there an increase of the whol 
year’s business over that of the previous year, but the last month 
of the*year shows a considerable increase over its predecessors. 
| The total number of applications for mechanical and design 
| patents and reissues for December was 5002, and in the last five 
| days of the month the number of mechanical applications alone 
| tiled was as follows ; 











December 27th 375 applications 
R72 ; 


| pi 28th ’ 
29th 316 
30th .. oP 254 
31st OO 


The last figure is, we believe, the largest single day's filing it 
this or any other country. , 
| In this connection it is interesting to note that the number of 
| applications filed last year in the British Patent-office was 30,93*, 
or some 750 more than in 1896, These figures, however, are nv 
indication of the number of patents granted ; for, although during 
1896 the number of applications was 30,194, some 17,000 were 
allowed to lapse, only 13,360 being completed before the nine 
months allowed between the filing of the provisional and complete 
specifications had elapsed, —Scientific American, 





New [RON AND STEEL Works At CALDER, NEAR AIRDRIE. ~ AD 
| influential syndicate of Airdrie gentlemen have secured a site, 
some twelve acres in extent, lying between Calder and Whifflet 
| stations, whereon to erect extensive ironworks for the production 
of merchant bars, &c. Mr. David Home Morton, A.M.I.C.E., 
consulting engineer, Glasgow, has been commissioned to design and 
carry out the necessary works, Operations have begun, and 
arrangements are being made, so that the ironworks can be con- 
siderably extended, and, if deemed advisable later, a steel plant 
put down. It is expected that the plant, will be of the most 
modern and approved type, to secure the greatest economy 1 
production, that the Victoria Iron and .Steel Company, Limited, 
may be enabled thereby to compete on favourable terms with other 
manufacturers, 
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ee VICTOR SHIELD FOR CIRCULAR SAWS. 
Ths ee 

to the numerous accidents from circular saws 
peen reported by certifying surgeons, the Home- 
tructed the Factory Inspectors to press upon 


OWING 
which have 
: s 
office has opt mills and other 
‘mon the absolute necessity of providing some guard 
are coF aw itself, and it has been stipulated that merely 
¢ the + or shutters for the frame of the saw below 
. is not sufficient, with the added provision that 
wer fori is adopted the scheme must include a “ riving 
Tae axed at the back of the saw. With the object of 
knife, » the above conditions a safety guard for circular 
meen ‘ch has been named the “ Victor Shield,’ has been 
sad by Mr. E. Williams, of Chester, and we have had 
ag ortunity of seeing one of these guards in operation at a 
= Pr in Manchester. The accompanying illustrations show 
se we di a front elevation of asaw bench fitted with one of these 
; 4 turned back, and the saw clear, and Fig. 2—a plan of 
gue y, This guard is designed entirely to cover the part 
the - aw above the bench, it is also so arranged that it can 
of ye? ne to any size of saw, and can swing round out of 
- apa as shewn-- for changing saws or sharpening, and is 
i ive When in position in preventing pieces of timber, 
chee or sawdust, being thrown over from the back of the 
et ant person receiving injury by accidentally falling 
po the saw, or coming in contact with it in any position. 
It is automatic in action, and the man operating at the bench 
s freely with it as without, whilst it does not in 
any Way obstruct his view in feeding up the timber. The 
Victor shield consists of a guard constructed with a hood 
which covers the teeth, at front and on top, and is pivoted to 
a radial arm, which is supported at one end upon a screw 
get in an inclined position, whereby the turning of the screw 
raises the hood, and at the same tim? @raws it forward, or 
rice versd. The hood is also 
fitted with a sliding extension 
for the front edge, with a riving 
knife fixed at the back of the 
ew, Referring to our illus- 
trati m, the hood is shown, D, 
wang out of position, and is 
raised or lowered by a screw y 
operated by a hand - wheel. 
Tais hood is pivoted to an 
arm fixed to the bench, from 
which it stands out at right 
angles, so as to be capable of 
swinging or Opening in a hori- 
zontal plane, to allow timber 
to enter between it and the 
caw Aat the front, and to come 
out under it at the back of the 
saw, and also to admit of its 
being turned into a position 
leaving the saw clear to be re- 
moved or sharpened. The 
pivot on which the hood swings 
is close behind the plane of the 
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works in which such saws | 





| stipendiary magistrate, Mr. C. 


LEGAL INTELLIGENCE. | 


MERTHYR POLICE COURT. 
(INSPECTOR OF FACTORIES ¢. CRAWSHAY BROTHERS, LTD.) 


ON Thursday, the 3rd ult., this important case was argued at 
the Merthyr Tydfil Police Court —before Mr. W. M. North, 
y H. James—of the Inspector of | 
Factories ‘. Messrs. Crawshay Brothers, Limited, Cyfarthfa Steel 
Works. ‘The defendants were summoned for that they ‘‘ were the 
occupiers of a certain factory within the meaning of the Factory 
and Workshop Acts, 1878 to 1895, wherein a certain young person 
pamed William John Jones was employed contrary to Section 13 
of the Factory and Workshop Act, 1878, on the 10th January.” 
Mr. Augustus Lewis, the Inspector of Factories, conducted the 
prosecution, and Mr, Gwilym C. James appeared for the defence. 
Mr. Augustus Lewis said in this case the defendants were the 
well-known firm of Messrs. Crawshay Brothers, Limited, and they 
were summoned for a breach of the Factory Acts on January 10th. 
On that night, or rather at half-past four o’clock on the morning 
of January 11th, William J. Jones, a young person, fifteen years 
of age, was employed in the fitting shop at one of the planing 
machines, and he unfortunately met with an accident. The acci- 
dent was duly reported by the company on January 12th. On 
January 18th Mr, Lewis communicated with the company, and 
inquired under what section of the Act they considered themselves | 
entitled to work this young person at the time, and a reply was | 
received to the effect that owing to pressure the fitting shop had 
been worked on the double-shift system, the 58th section of the 
Act, 1878, being quoted in support of the position taken up by 
defendants. The age of the young person at the time at which 
he was working was admitted. : 
Mr. Gwilym James said the facts were admitted ; it was merely | 
a question of law. | 
Mr. Augustus Lewis nevertheless thought the court should have | 
the facts before them. It appeared the youth had worked from 





| 
ten o'clock on the night of January 10th until half-past four o'clock 
on the morning of January 11th. | 


He (Mr. Lewis) was instructed 





saw, so that but little force is 
required to open the hood to 
allow the timber to enter, the 
movement to one side for this 
purpose being not sufficient to 
uncover the saw. The bracket 
carrving the hood is fixed to 
the saw bench and the screw 
extends from one end to the 
other of a slide, and is inclined 
to the vertical at an angle of 
{5 dey. so that the movement 
of the screw to raise the arm, 
and with it the hood, also 
advances the arm and hood 
towards the front of the saw. 
This movement prevents the 
front edge of the hood coming 














into contact with the saw, 
when a large saw is introduced, 
and also prevents it standing 
out too far from a small saw. 
The length of the arm is such that the bracket can be set a 
considerable distance behind the saw, and thus be completely 
out of the way when the saw is in action, and not interfere 
with the free passage of timber past the saw. To the front 
of the hood D is bolted a sliding extension piece H, by which 
the hood can be extended to any desired length, so that 
as it is raised up to accommodate a larger saw, the 
extension piece can be lowered to a level with the bench B 
to cover the front of the saw. In flat cutting wide 
timber the extension piece H is lifted sufficiently high to 
allow the timber to pass under it, and the hood then remains 
stationary. A new and important feature in this guard is 
the introduction of a smaller roller attached to the front 
head of the hood K, and arranged to guide the timber and 
hold to the fence the last top corner of the deal or block right 
up to the finish, thus avoiding the use of the hand at the 
most dangerous and critical part of the operation. Of course 
it need only be added that when this hood is in operation it 
is simply swung round over the saw, when, with the riving 
knife C, it completely covers the saw. The riving knife 
fixed at the back of the saw is made of steel, and pro- 
vided in different sizes to suit the various diameters 
of saws, and this knife is constructed to fit on the bench 
Without taking up any of the gap of the saw, so that a full 
size saw can be used with it. For general jobbing benches, 
and benches sawing and converting English timber, for 
which it would be difticult to use these knives, an adjustable 
hinged piece is attached to the hood to cover the back of the 
saw, and to be used in place of the knife. This hinged piece 
lifts out of the way when the timber comes against it, and 
drops down again behind the saw when the timber is through, 
preventing any loose timber dropping on it. These guards, 
as we saw them in operation, appeared to be very effective in 
securing the object for which they have been designed, and 
we need only add that Messrs. Henry Wallwork and Co., of 
Manchester, have been appointed the sole makers for the 
patentee, 





KING’s COLLEGE ENGINEERING SocteTy.—At a general meeting 
held on Friday, February 18th, Mr. F, Hamblin read a paper on 
“Cylindrical versus Tubular Boilers for Marine Use.” The 
author, dealing separately with the two classes, described very 
fully a type from each class, and concluded with a general sumima- 
tion of their advantages and disadvantages. The paper was illus- 
trated by numerous lantern slides. After a discussion, a vote of 
thanks was given to Mr. Hamblin for his interesting paper. 





VICTOR CIRCULAR SAW SHIELD 


by his department to see Mr, Evans, the general manager, and on 
Monday, January 24th, he saw him accordingly, and Mr. John 
Rogers, the secretary of the Cyfarthfa Company, was also present. 
Mr. Evans reiterated the opinion set forth in the letter that they 
thought they were entitled under the Section 58 to employ the 
lad, and that was what he supposed Mr. James was going to rely | 
on, but the contention of his (Mr. Lewis's) department was that | 
that section applied exclusively to processes which by their | 
nature required to be carried on continuously to save wast- | 
age of fuel, ore, or metal, and that it was unduly stretching 
the section to apply it to this particular part of the works. 
It was known there were certain processes carried on in the 
kingdom which had to go on all night, and for these processes the 
assistance of male young persons was required to carry on the work, | 
and it was to meet such cases that Section 58 was inserted in the Act. 
Sub-section 4 of that section stipulated that a male young person 
should not be employed more than seven nights in two weeks in 
the case of blast furnaces or paper mills. That section further on 
provided that it should apply to the factories and workshops 
specified in Part 6 of the 3rd Schedule of the Act, which described 
the factories to which this special exception should apply as blast 
furnaces, iron mills, letterpress printing works, and paper mills. 
There were only four classes, There was no question that 
defendants had blast furnaces and iron mills at work, and there 
was a definition given in the Act of this specified process, part of | 
which described a blast furnace as ‘any blast furnace or other | 
furnaces or premises in or on which the process of smelting | 
or otherwise obtaining any metal from ores is carried on.” 
Iron mills were described as ‘‘any mill, forge, or other premises 
in or upon which any process is carried on for converting 
iron into malleable iron, into steel or tin-plate, or making or 
converting steel.” His point was that the exception applied | 
exclusively to those processes. His department contended | 
that the manipulating of a machine tool had nothing at all to 
do with the converting of iron into malleable iron or steel. At 
this fitting shop they had nothing to do with the conversion of iron 
into malleable steel or iron, but with a class of material already 
malleable. His department said the very object which Parliament | 
had in view when the section was drafted was that furnaces and | 
hot rolling should be kept going so as to save wastage of fuel and | 
metal, but now they were dealing with iron after it had gone | 
through all that process, and as far as that process was concerned 
it was closed, That iron was carried up and dealt with in the | 
fitting shop by a machine, and the department held that it did not | 
come within the scope of the “process” as defined by the Act; 
and, therefore, defendants were not entitled to employ a male 
young person in tho fitting shop at night. It might be said this 
work must be done or the works would come to a standstill. Mr. 
Asquith; late Home Secretary, in his Act of 1895 introduced a 
section which placed beyond doubt section 14 of the Act of 1895— 








| to the process of the factory. 


| various meanings put 


| shop was a vital part and parcel of their works, it we 


| mills, or in aid of a manufacturing process, 


a section which dealt with the restriction of overtime employment, 


| and Sub-section 4 of that section provided that Section 58— which 
| the defendants relied upon 


of the principal Act should not autho- 
rise in any factory specitied in Part 6 of the principal Act—iron 
mills and blast furnaces-the employment during the night of 
young persons in any process other than in the business incidental 
If his friend—Mr. Gwilym James 
--said the work at the fitting-shop was incidental jto the work of 
converting iron into steel, he must show them that the fitting-shop 
was part and parcel of the process carried on in the mill, or engi- 
neering works, which as a class would take up the same position. 
Otherwise the occupier of an iron mill need only set up an engi- 
neering works within the curtilage of his own factory, and declare 
everything carried on within that boundary to be an engineering 
mill, 

Mr. Gwilym James, with the object of enabling the stipendiary 
magistrate to have a note of the facts, first called Mr. William 
Evans, J.P., the general manager of the Cyfarthfa Steel Works, 
before proceeding to reply. 

Mr. Wm. Evans, J.P., stated they had blast furnaces and mills 
at the Cyfarthfa Works. They also had in connection with the 
works a fitting shop, the steam motive power of which was obtained 
from blast furnace boilers. For the purposes of the blast furnaces 
they converted coal into coke, and they had to marshal the con- 
verted material to the top of the blast furnaces. They employed 
various persons by day and night in connection with the blast 
furnaces, the maintenance of which was a constant source of 
anxiety and had to be watched constantly day and night. He 
described the processes in vogue at the fitting shop, where also 
work was carried on day and night. For the proper and methodical 
management of the works it was absolutely necessary to have a 
fitting shop. He did not think there was a single ironworks in the 
country which did not include a fitting shop constituted in a 
similar way. Wm. J. Jones was in the fitting shop on the 
morning of the 11th January last. He—Jones—was fifteen years 
c age. 

By Mr. Augustus Lewis: The work that Jones was doing might 
have been done by a man, or, added witness, a woman if she was 
experienced sufficiently to do it. It was the custom under certain 
circumstances, at other works, similarly to employ young persons. 

William Evans, head mechanical engineer at Dowlais Works, 
was then examined by Mr. Gwilym James. Witness said at 
Dowlais they had ironworks and blast furnaces, and, as at 
Cyfarthfa, they had a fitting shop, where they employed persons 
day and night. They found it absolutely necessary for the pur- 
poses of their works to have a fitting shop, which was part and 
parcel of the works. 

By Mr. Augustus Lewis: The fitting shops had to be kept open 
night and day at times. They could not always put ‘‘ men” to 
work at small machines. They did not work young persons day 
and night ; but upon the occasion of a breakdown they had em 
ployed a young person in the fitting shop at night at Dowlais, He 
had not reported this to the inspector. 

Mr. Augustus Lewis said he had had interviews witb this 
witness, and he had clearly explained the position upon these 


> 


| matters to him, and it would not be fair to press him. 


Mr. Gwilym James, in an elaborate and analytical speech of 
three-quarters of an hour’s duration, reviewed the clauses of the 
several Acts bearing upon the subject, and having referred to 
upon the word “ process” as given in 
Johnson’s and other dictionaries, he contended that what was 
meant in this case by the word as employed in the Act was the 
methodical management of the works ; therefore, as the fitting 





as within their 
right to employ a young person at a process in connection with the 
He cited clauses in 
support of his contention, and dealt also with the application of 


| the Acts of 1891 and 1895, urging that no narrow meaning was to 


be attributed to the word ‘‘ process,” 


which might be deemed to 


| include even a locomotive upon which, therefore, a young person 
could be employed. 


He did not contend that they could employ 
a young person to do anything foreign to the saathedles! 
management of the works. He quoted a clause which gave the 
Home Secretary the power to declare any portion of a factory a 
‘*separate factory.” But this had not been done, and he did not 
know why the inspector should have been moved to bring this case 


| forward, or why the responsibility should have been put upon the 
| Court to decide a matter which they should be very chary of deal- 


ing with. He again urged that they had a right to regard the 

fitting shops as a vital part of the process, and, indeed, that they 

could not get away from the fact that they were part and parcel _ 
of this non-textile factory. Once they interfered with any one of 

the departments of the works, the whole would get out of gear. 

This was a matter which would require grave consideration, as it 

involved a point which might affect the whole of the great works 

of the United Kingdom. Until the Secretary of State made an 

order separating any part of the “factory,” he asked them not to 

interfere with the operations at the works. 

Mr. North said it was an interesting case and the bench 
thanked both Mr. James and Mr. Lewis for the very able way in 
which they had laid it before them. But they would reserve 
judgment, as they wanted to consider *‘* the process ” and matters 
* incidental” in relation thereto, 


On the I4th ult. Mr. W. M. North, stipendiary magistrate, 
proceeded to give judgment. He said that by the principal Act 
of 1878 blast furnaces and rolling mills were exempted from the 
provisions against the employment of young persons at night. 


| The Act of 1895, Section 14, sub-section 4, said section 58 of the 
| principal Act should not authorise the employment during the 


night of young persons in any process other than a process inci- 
dental to the business of the factory. This section seemed to 
imply that there might be occasions when certain processes other 
than the actual process of the blast furnace or rolling mill might 
be necessary to carry on the furnaces and mills, such as making 
repairs urgently necessary for continuing the process of the fur- 
naces or mills. He held that if the fitting shop was kept open for 
the purpose of urgent repairs necessary to the process, it was part 
and parcel of the works as a factory, and that if it was not kept 
open for such purpose it was not part of the factory. 

Upon this a legal argument ensued, Mr. G. C. James saying it 
was the broad principle he wanted the Bench to decide. It was 
eventually decided by Mr. North to adjourn the case to a con- 
venient date—which it was left to Mr. Augustus Lewis and Mr. 
James to fix—to give an opportunity for calling the young person, 
who was stated to be then in the hospital suffering from the effects 


| of the accident he met with in the fitting shop, and proving what 


the fitting shop was open for and what the boy was engaged upon. 





Naval ENGINEER APPOINTMENTS.—-The following appointments 
have been made at the Admiralty :—Staff engineer: William J. 
Brown, to the Pembroke, additional for the Andromache, to date 
March 3rd. Fleet engineers: William H. T. Bills, to the Orion ; 
George J. Fraser, to the Inflexible, both to date February 21st ; 
John A. Court to the Abyssinia, to date February 22nd. Chief 
engineers: Fredk. P. Smith, to the Bonaventure, to date 
March 3rd ; Martin Stuart, to the Vivid, additional for the Gorgon, 
to date February 19th ; William H. Adams, to the Victory, addi- 
tional for the Naiad, to date March 3rd; Samuel A. Screech, to 
the Mercury ; Richard W. Jones, to the Marathon, both to date 
February 21st. Engineers: Robert S. J. Raper, to the Scout ; 
Robert B, Garde, to the Skate, to date February 13th. Assistant 
engineer: Ernest Stocker, to the Rupert, additional, to date 
February 22nd. Probationary assistant engineers: Albert J. C. 
Moore, to the Rodney, as assistant engineer for temporary service : 
John A. Owen, to the Bonaventure, both to date March 3rd ; Ernest 
H. Marshall, to the Polyphemus, to date February 22nd. 


A NOVEL 


CASE. 


Ty the Act of 1883, entitled an Act to amend and consoli- 
date the law relating to Patents for Inventions, Registrations 
of Designs, and of Trade-marks, the 22nd section runs thus: 
“Tf on the petition of any person interested it is proved to 
the Board of Trade that by reason of the default of a 
patentee to grant licences on reasonable terms—(a) The 
patent is not being worked in the United Kingdom; (b) the 
reasonable requirements of the public with respect to the 
invention cannot be supplied; (c) any person is prevented 
from working or using to the best advantage an invention of 
which he is possessed—the Board may order the patentee to 
grant licences on such terms as the Board may deem just.”’ 

This is the first occasion that the whole machinery of this 
section has been employed; there have been applications 
for compulsory licences before, but for some reason they 
have not hitherto come to a hearing—either the applicant 
has failed to prosecute his application to the bitter end, or 
else the patentee from whom a licence was required gave 
way. It was felt, therefore, that in the hearing which has 
just concluded precedents would be created, and the procedure 
must be very carefully considered. 

The applicants to the Board of Trade for the compulsory 
licence were the Continental Gas Glublitht Actien Gesell- 
schaft, vormals Kroll, Berger and Company, and _ the 
patentees, whose licence was desired by the applicants, were 
the Incandescent Gas Light Company, Ltd. The solicitors 
instructing counsel for the respondents were Messrs. Faith- 
full and Owen, and the firm acting on behalf of the appli- 


cants was Messrs. W. P. Thompson and Co., patent agents, | 


of 322, High Holborn. Mr. Roger Wallace, Q.C., counsel to 
the Board of Trade, heard the case as adviser to the Board of 
Trade. Mr. Moulton, Q.C., Mr. Terrell, Q.C., and Mr. Walter 
appeared for the respondents, and Mr. Bousfield, Q.C., and 
Mr. Jenkins, Q.C., for the applicants. 

A little preliminary explanation as to the matter in dispute 
is necessary. The ordinary oil lamp burns with a white, or 
perhaps it should be called a vellowish-white flame, which 
gives light simply by the incandescence of the particles of 
carbon in the flame itself, in a manner similar to that of an 
ordinary gas burner. If a foreign body be placed in this 
flame it will be blackened by the deposit of carbon or soot 
upon it, partly because it interferes with the due combina- 
tion of the carbon with the oxygen in the outside ascending 
current of air, and chiefly because the foreign body is at a 
lower temperature, and cools down the flame at the point of 
contact with it. The atmospheric or Bunsen gas burner is 
well known, and numerous attempts, chiefly by means of 
platinum wire hoods, as they were then called, were made to 
solve the question of incandescent lighting by gas. An 
extended trial was given some years ago to a platinum wire 
incandescent hood at some of the stations on the Metropolitan 
Railway, with no very great success. The prevailing 
impression of it at this distance of time was a melancholic 
v2llowness, 

It appears a verysimple thing in the atmospheric gas burner, 
the mixing a certain quantity of air with the gas before it is 
burnt, but it is not obvious how this prior mixing of air with 
vapour is to be effected in an oil lamp. For this, it must be 
inade clear, is the great point of difference between the two 
processes, ordinary burning and atmospheric burning. Al 
wick oillamps are vapour lamps, but in the ordinary lamp 
the vapour is given off at all the exposed surface of the wick, 
and gradually unites during the process of combustion with 
the combining quantity of oxygen in the ascending current of 
air. The flame proceeds from all the exposed surface of the 
wick. In the atmospheric oil lamp the flame proceeds from 
one side of the wick only, the heat from this flame vaporises 
the oil from the other or opposite side of the wick. All the 
atmospheric oil lamps in question were of the Argand or 
circular burner type, and generally the inner surface of the 
circular wick provided the ordinary flame, and the outer the 
vapour for the atmospheric mixture. This mixture was 
effected by so contracting the air current at that point 
in the burner where the outer surface of the wick is ex- 
posed that the velocity of the air is too great to permit 
combustion, and the vapour proceeding from that side of the 
wick is simply swept away and mingled with the passing 
current of air. This mingling may be, and is usually, 
further assisted and completed by passing the flame and 
vapour through a very contracted annular channel formed by 
the outside edge of the central button or spreader and the 
inner edge of the cone. Usually the chief endeavour at this 
point in the process is so to deflect a current of air at right 
angles, or nearly so, to the passing currents of air vapour 
and flame that it shall completely break up the flame under 
the ordinary method of combustion, and effectually mingle 
together all that is passing through the contracted channel so 
that the whole burns as a bright blue, limpid, transparent 
flame just above the annular passage. Now if a mantle—as 
it is now called—cf the Welsbach type be suspended quite 
concentrically over this flame, it is maintained in a perfectly 
white incandescence, equal, if not superior, to the incandes- 
cence produced on one of these mantles by an atmospheric 
gas flame. There is a certain well-defined quantity of flame 
in the gas lamp and vapour in the oil lamp necessary for 
complete incandescence of the mantle. In the oil lamp too 
much vapour will blacken the mantle with a deposit of soot, 
while too little will not keep the whole of the mantle incan- 
descent. A still further reduction of the flame in either the 
gas or oil lamp induces a very unpleasant roaring, or, asit has 
been more euphoniously called, singing. 

One of the greatest difficulties, after that of obtaining a | 
perfect atmospheric or blue flame in the atmospheric oil | 
lamp, is the gradual increase of the flame, owing to the 
increasing temperature of the wick and the oil, the heat being 
conveyed downwards by the metallic connections. This | 
difficulty the atmospheric oil lamp has in common with the 
ordinary oil lamp. This increase of flame, whether atmo- 
spheric or ordinary, is affected by two factors: (1) The rise 
in temperature of the wick increases the capillary action, 
and therefore the upward flow of the oil. (2) The rise in 
temperature of the oil in the container reduces its specific 

gravity, and as it approaches the temperature at which the 
oil becomes volatile or vaporises, renders the fluid itself more | 
subject to capillary action. Generally speaking, and within 
certain limits, the denser a liquid is the less is it subject to 
capillary action. For instance, benzoline—or, as motor- 
car folk call it, petrol spirit—will flow more quickly up a wick | 
than kerosene, and kerosene more quickly than the heavy | 
mineral lubricating oil. This increased oil supply to the | 
burner increases the flame, and blackens the mantle if the 
flame were at the maximum for proper incandescence before, 
necessitating occasional attention in turning down the wick 
to prevent smoking. 


| ing the bar, deducted from the height to which it will rise when 


| adjusted for spans of 8in, to 24in. in the clear. 


| would be inconsiderable. 
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Many attempts have been made to construct an odourless 
atmospheric or blue flame oil lamp, to give light by the 
incandescence of a hood or mantle surrounding the flame. | 
The first-known patent having this object was the patent of 
James D. Roots, 8008 of 1889, but this was before the days of 
the thorium and zirconium manties, and a fine wire platinum | 
hood was employed. The next patent of note is that of 
Fennessy, 1890, an American invention. Then we come to 
the patent of Graetz, 14,844 of 1892, a German invention 
owned by the respondents; Moeller’s patent, 4235 of 1895, 
also owned by the respondents ; and finally a patent applied 
for by Messrs. Thompson and Co. in this country, 24,083 of 
1896 ; also a German invention, and the patent upon which | 
the application for a compulsory licence was founded by the | 
applicants. 

The first hearing of this case at the Law Courts took place 
on the 17th of November, 1897, the second day of hearing 
the 19th November, the third day December 17th, 1897, the 
fourth day December 20th, the fifth day January 17th, 1898, 
and sixth day January 19th, 1898. The position was, briefly, 


that the applicants or petitioners had a successful working | 


oil lamp, which could only be used with the mantle, the 
property of the respondents, and having made applications to 
the respondents for a licence to use respondents’ mantle and 
been refused, they applied to the Board of Trade to put the 
machinery of this Act, or rather the 22nd section of it, into 
motion, in order that the respondents might be compelled to 
grant a licence for the use of the mantle. The respondents 
| had not a successful working lamp, at all events not at the 
date of the application, although they exhibited a fairly 
| successful working lamp in the Court at a later stage of the 
proceedings. 

Mr. Boverton Redwood and Mr. James D. Roots were 
called as expert witnesses on behalf of the applicants. Mr. 
Dugald Clerk and Mr. James Swinburne were the respon- 
| dents’ expert witnesses. The proceedings were somewhat 
prolonged, but no decision has yet been given by the Board 
of Trade. 

From the arguments of counsel in the case it would appear 
| that the question of what precisely constitutes ‘default’ on 
| the part of a patentee is a matter allowing of considerable 
| difference of opinion, but it would appear to be the reasonable | 
view to take that the word is not to be construed in any 
technical sense, but that this and other terms of the Act 
| should be read with a reasonable interpretation and widely, 
| it being always within the discretion of the Board of Trade | 
as to how far in their opinion each case is a fit and proper 
case for the exercise of their compulsory powers. The Act 
says that a licence may be enforced in favour of any person | 
‘possessed of an invention.” This, however, appears to be | 
defined by the proviso in the Act that the term “invention ”’ is | 
an invention for which a patent has been granted. As, how- | 
ever, the term is also stated to include an alleged invention, | 
it would seem to follow that the question of the validity or | 
otherwise of the patent possessed by the person seeking a | 
compulsory licence is not materially to the point, but he 
must be in possession of British Letters Patent. 

From the whole proceedings it seems clear that the com- 
pulsory powers of the Board of Trade will only be exercised 
in the case of inventions of considerable value, for which it is 
apparent that there exists or can be developed a real public | 
demand which is not being met by existing arrangements. 
It is also clear that the bond tides of the applicant and his 
financial and other status must be perfectly satisfactory in 
all respects if the Board of Trade is to be moved to intervene 
on his behalf. 





AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Electric locomotive. The Hoboken Shore Railroad, which is a line | 
connecting the steamship docks and warehouses at Hoboken 
opposite New York—with the goods yards of the several railways 
terminating at that place, is operated entirely by electricity. For 
three months a rough-and-ready machine fitted up for temporary 
use has been employed, but now the road has a large locomotive 
similar to those employed by the Baltimore and Ohio Railroad. 
It has a steel frame with a large enclosed cab in the middle, and 
sloping casings extend from the cab to each end of the frame, these | 
casings enclosing the mechanism. A trolley pole is mounted on | 
top of the cab, and a headlight and whistle are mounted on each 
of the casings. Under one casing are the compressed air tanks for 
brakes and whistles, sand boxes, and four resistances of German- | 
silver ribbon and asbestos. Under the other casing are eight 
resistances, two sand boxes and a tool box. The machine weighs 
57,000 lb., and is 2ft. long, 8ft. wide, and 13ft. high to the top of | 
the cab. It is mounted on two four-wheeled bogie trucks, whose 
centre pins are 12ft. Sin. apart, each truck having a wheel base of 
dft. 6in. On each axle is an 85-horse power electric motor, giving 
a total of 340-horse power, and a draw-bar pull of about 10,000 Ib. 
The motors are of slow-speed type, with a single reduction gearing 
of a very low ratio, giving aspeed of about eight miles per hour 
with a full load. The engine has hauled a load of nearly 300 tons, 
consisting of loaded freight cars for the docks. In the cab is a 
vertical single-cylinder air compressor, driven by a 3-horse power 
bipolar motor, which takes its current from the trolley through a | 
governor switch, which automatically starts the compressor when | 
the pressure goes below a certain limit. 

A machine for impact tests.—The value of impact tests, or drop 
tests, is being increasingly recognised, and Mr. 8. B. Russell has 
designed an impact-testing machine whose special feature is that 
it will measure the energy actually absorbed in breaking the test 
bar. This is done by using a suspended weight, a pendulum, as 
the hammer, which will strike a horizontal blow. This will break | 
through the test bar, and the height to which it rises after break- 








swinging freely, will be a measure of the energy absorbed in 
breaking the bar. The hammer is a rectangular steel bar 12in. by 
Yin. by 40in., weighing 103 lb., pierced by a shaft at the upper end, 
and provided with a suitable striking head near the lower end. 
The fixed vertical knife-edges allow the broken pieces of the test 
bar to swing out of the way of the moving hammer, and can be 
The heavy anvil | 
plates of the knife-edge supports are bolted to a heavy concrete 
block. Adjustable supports are provided to hold the test bar in 
position, and the hammer is raised by power. Attached to the 
shaft of the hammer is a registering device which records the swing | 
of the hammer. A test was made to ascertain the movement of | 
the knife edges under a heavy blow upon the test piece which they | 
support. This was so small that in breaking an ordinary cast iron | 
test bar the energy absorbed by the movement of the knife edges 
The proportionate amount of the energy | 

| 


absorbed in overcoming the inertia of the test bar depends upon 
the weight of this bar, the weight of the hammer, and the velocity 
of the hammer. The centre of gravity of the hammer is 18in. 
below the centre of its shaft. With such a machine definite values 
may be obtained for the resilience of brittle materials, and detinite 
relative values for the resilience of = materials, 

Water filtration plant.—The city of Albany is about to construct 
a water filtration plant for its water supply. The sedimentation 
basin will be constructed of earth and gravel embankments, and 


i 


| 





| will have a puddle lining covered with concrete and stone paving 


| Current Motors,” by Mr. Llewelyn B, Atkinson, Assoc. 


| illustrated. 


| might be used as motor generators, in which case not only the 


| of alternate-current motors, and showed the necessary condition 


— 


on the bottom and the interior slopes. The floors of th 
will be of concrete, laid in the form of inverte is 
vaulting. Brick piers and brick and concrete walls w; 
roof of concrete groined arches, the roof being fitted with rot 
and ventilator shafts and covered with 2ft. of earth ne light 
will have vitrified pipe drains on the concrete floor, comme filter 
washed gravel or broken stone, on top of which will be 4ft pe with 
sand, Vitrified clay and iron drain pipes will carry the olin Hlter 
the filters to the pure water reservoir. The gravel bed wil from 
of Zin. of gravel or broken stone which will not pass throy oe 
screen, but with few stones larger than Zin. On this will a lin, 
of gravel that has passed a lin, screen, but will not pass ie 
screen, followed by another layer of 2hin. of gravel which W 
passed the gin, screen. Broken trap rock or gravel frais a “ 
gravel beds may be used, but no gravel from clay beds. ; sandy 
material cannot be sufficiently washed. The sand’ bed vil 
clean river beach or bank sand with hard grains, either _* 
or rounded, It must not contain more than 2 per oa ary 
| weight of lime and magnesia taken together and caley} #4 
| carbonates, In size not more than 1 per cent. by weight ny, 

less than 0°13 millimetre, nor more than 10 per at be 
| ’ per cent, less than 
| 


Ny 
ated as 


| 


0°27 millimetre, at least 10 per cent. must be less than 0°36 mil 
metre, and at least 70 per cent. must be less than 1 millimet . 
No particles must be less than 5 millimetres diameter, the Fag 
of the grains being computed as the diameter of spheres of sane 
volumes, ™ 

A contin vous-now pump.— For deep well pumping it is desir; b] 
to have a continuous tlow of water, and thus save the power loathe 
and the damages due to the starting and stopping of a long j ‘ 
heavy column of water. In the new Johnson pump, there are tr 
concentric plungers driven from two crank shafts whose centres 
aresutticiently oftset to produce through theintermediateslidesanq 
blocks—an alternate slow upward and quick downward motion at 
the plungers. The crank shafts are connected by gearing, and “Sy 
of them 1s extended to carry a main spur wheel which is driven “a 
the engine pinion, The up or working—stroke of each plunger 
occupies 60 per cent, of the time of one revolution of the shaft: while 
the down—or return—stroke, occupies 40 per cent. The valves 
show a negative slip, the pump discharge being slightly greater 
than the pump displacement. This is thought to be due to th 
fact that the moving water column tends to retain a constant yelp 
city when the plunger speed reduces, and so opens the valve in {he 
plunger, the water crowding through in this way being more thay 
sufficient to counterbalance the slip of the water past the pac king 
Several small plants of this type are now in operation under con. 
ditions which have bafiled the attempts made with other types of 
pumping plant, and plants with daily capacities of 500,000 and 
750,000 gallons are now being built. The former will have a lift of 
100ft. One plant now in operation is at a well 275ft. deep, and 
has a cylinder Sfin, diameter, with a pump stroke of 41}in., the 
vump capacity being 4} gallons per revolution, or 118 gallons 
per minute, with a negative slip of 2 per cent, at the valves, The 
engine is of 13 indicated horse-power, of which 11)-horse power 
are delivered to the pump and 8}-horse power delivered by thy 
pump. The efficiency of the pump is 72 per cent., and of th 
engine and pump 63 per cent. 


a) 





THE INSTITUTION OF CIVIL ENGINEERS, 


ALTERNATE-CURRENT MOTORS, 

At the ordinary meeting on Tuesday, the 22nd February, sir 
John Wolfe Barry, K.C.B., F.R.S., the President, in the chair 
two papers, ‘*The Theory, Design, and Working of Alternate 
M. Inst. 


) C.E., and ** Dublin Electric Tramway,” by Mr. H. F. Parshall, 


M. Inst. CLE. 

The first paper was principally devoted to consideration of 
asynchronous motors, which, although the subject had on two pre- 
vious occasions been referred to in the ‘ Proceedings” of the 
Institution—in 1883 and 1889—had not hitherto been discussed, 
The principles of alternating currents, so far as necessary for their 
use in alternate-current motor design, were first dealt with, and 
the method of graphically making the necessary calculations was 
After showing the principle on which the continuous 
current motor was based, and that it consisted of two parts, a 
tield magnet and an armature, the author pointed out that a 
similar construction -a magnetic field being made of laminated 
iron -- enabled motive power to be derived from alternating 
currents, provided that means were taken to ensure the phase of 
the magnetic field, and of the current in the armature being the 
same. This gave rise to the first-class in the classification adopted 
by the author : that was to say, motors in which the energy was 
conveyed to armature through brushes, and which were therefore 
called ‘‘ conductive motors,” which might be series-wound, shunt 
wound, or separately excited. In the latter case the phase of the 
E.M.F. producing the exciting current ditfered by a quarter period 
from that producing the armature current, thus forming an 
example of the application of multiphase currents to alternate 
current motors. 

The transformation of energy from one circuit to another by 
electro-magnetic induction instead of by conduction was next con 
sidered, and by diagrams and curves the working of transformers, 
both with magnetic leakage and without magnetic leakage between 
the primary and secondary windings, was illustrated. This gave 
rise to a class of motors in which the energy was supplied to the 
armature not through the brushes, but through the air gap ; these 


| motors in the simplest form having, however, a commutator for 


short circuiting the coils so as to produce a proper distribution of 
current in the armature. The author classed thesé motors as 
“inductive motors with brushes, having one inductive electric axis 
and one magnetic axis.” : 

A modification of this class furnished a third-class, ‘‘ inductive 
motors with brushes” in which there were ‘two reciprocal induc- 
tive electric and magnetic axes.” 

The brushes might then be dispensed with, giving rise to a clas 
of ‘inductive motors without brushes, having short-circuited coils 
and two reciprocal inductive electric and magnetic axes,’ the 
modern induction motor. The author proceeded to examine in 
detail the theory of such motors, and showed how, by means of # 
diagram, its properties might be determined. It was then pointed 
out how in such a motor when running the supply on one phase 
might be eliminated, and the motor would remain self-exciting, 
furnishing itself a magnetising current in phase with the supply 
current, thus forming the modern monophase induction motor. 

The supply might be on any number of phases, to the same 


| number of magnetic systems, provided that a proper relation 
| existed between the two. 


The use of asynchronous motors as generators was next touched 
upon, and the author showed that the various motors explained 


pressure but the phase of the current might be changed. All 
these machines might be used as gencrators, and the various 
combinations of motors and generators of this class were illus- 
trated. , 
In a second part of the paper, the author dealt with the design 
to produce the proper distribution of currents in the armature and 
of the magnetic field, and further gave a formula for determining 
the proper loading of the armatures, and from this showed how 
all the other dimensions of a machine for any given power 
might be derived. The wave form and frequency as affecting 
alternate-current motors were discussed, and examples were given 
showing to what extent the necessary conditions were realised in 
practice. , : 
In the third part the author dealt with the practical construc: 
tion and working of asynchronous motors, and taking each sp 
described, illustrated them by examples so far as they existed, ant 
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where these were available, This part was illustrated by 


tests and data relating to a large number of different classes of 
curves “Curves were also given showing the relative weight of 
motors rent motors, single-phase motors, two-phase motors, 


‘ -cur 
on tinuous-C 
_ three-phase motors, 
au 





DUBLIN ELECTRIC TRAMWAYS, 

‘he second paper embodied an account of the Dublin Southern 
J oars which was to some extent peculiar in that the installa- 
Trams originally designed would not conform with the Board of 
tion a age 


Trade regu . 
ee The machinery had beeu ordered, and the work 


d with before the author had been called in to advise in 
The problem became, therefore, to utilise as much of 
ordered as possible, and to instal such other 

achinery 8 would be necessary to distribute the electricity under 
om Board of Trade regulations. The high-tension alternate- 
ee nt method of transmission was considered most suitable. It 
= ecessary to make use of the sites owned by the Tramway 
Company, and to execute the work as cheaply as was consistent 
with safe operation, The three-phase machines and switchboards 
were specially designed for the installation, which was the first 
one of its kind established in the British Isles. The installation 
had been in operation for nearly two years, and had been found 
ntirel satisfactory. The operation of the sub-stations had been 
pass ‘to be very simple, so simple, in fact, that only a boy was 
employed in each station to work the machinery, Owing to the 
jow frequency the motors were very easily synchronised, and even 
though they were thrown in considerably out of phase they quickly 
el] into step. Since the opening of the road the load had been 
atly increased by a considerable number of additional cars and 

trailer cars, yet the machines had never given trouble, nor had the 

avnchronous motors fallen out of step, even in the case of the 

most severe loads. The requirements of the Board of Trade had 
heen satisfactorily met, and owing to the number of points of dis- 
tribution it was possible to work some sixty cars on the line instead 
of twenty, as originally designed to comply with the Board of 

Trade regulations. As originally designed the fall of potential in 
the earth return would have been some 18 volts to 20 volts, whereas 
in the present installation it was found to be 3} volts. 

The installation was, perhaps, most interesting from a com- 
mercial rather than from an engineering standpoint, in that it 
illustrated how traffic might be developed by an improved service. 
Formerly the trattic was worked by three disjointed horse lines, 
none of which were profitable. They were finally sold for about 
£14,000, whereas the value of the present property was esti- 
mated at £300,000, and the revenues were consistent with this 
figure. 

At the time the installation was designed the total number of 
cars contemplated was twenty ; since that time it had been found 
profitable to work as many as fifty carson the line, even though 
the line had been subjected to the disadvantage of not having a 
through connection to the centre of Dublin. Owing, therefore, 
to the largely increased load, the capacity of the power-house at 
Ballsbridge had been greatly added to by a large direct connected 
wit which was more suited for heavy traction loads, Likewise 
the sub-station at Blackrock had been re-designed, and in the 
place of the 60 kilowatt motor generator sets originally installed 
there were two 200 kilowatt rotary converters, with the necessary 
static transformers and an improved switchboard for manipu- 
lating it. 

The principal point of importance was the ease and reliability 
with which such a system was shown to be operated. The 
efficiency of the system was shown by the working cost to be satis- 
factory, although, as might be gathered from the paper, the effici- 
ency of the machines in the sub-stations was not so high as would 
be the case with larger machines and large rotary converters. For 
, small tramway installation, however, the sureness of operation 
and the minimum of labour were of vastly greater importance than 
any small gain in efficiency. 
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GOLD PRODUCTION IN THE TRANSVAAL. 


(From our own Correspondent.) 


lations in the matter of the fall of _— in the | 








| 





THAT English machinists need not fear any immediate diminu- | 


tion in the demand for mining machinery for the Transvaal is 


abundantly proved by all the recent data concerning the mining | 


industry. 


Notwithstanding the economic disabilities, against | 


which such bitter complaint is made, the gold production of the | 


Witwatersrand for 1897 reached over three million ounces. 
increase of 753,785 ounces, equal in value to nearly 2% millions 


The | 


sterling, is largely due to the entrance of the deep level mines | 


into the ranks of gold producers, But it is also contributed to 
by improvements in the treatment of the ore, and especially 
by the advances made in the extraction of gold from the 
“slimes.” The stamp batteries have crushed 32°7 per cent. 
more ore than in 1896, and the value of the _ gold 
recovered on the plates has augmented by 32°4 per cent. 
be obvious that so far as the stamp battery is concerned little 
progress has been made. Anincreased yield from this source may, 
however, be obtained in the future as the result of the more 


It will | 


elaborate sorting processes which are now being applied to the ore | 


before it goes to the mill. With the perfecting of sorting methods 
it will become possible to crush much ore which has hitherto 
proved unpayable, and so the life of the mines and the earning 
capacity of the plants will be largely increased. Upon this point 
itis very interesting to note that the annual report of the East 
Rand Proprietary group of mines speak of the North Reef as being 
payable to crush. Coming to cyaniding, the increase in the sands 
treated amounts to 35 per cent., while the value recovered has been 
augmented by 45°1 per cent. This shows a great improvement in 
extraction. Further advauces in the electrolytic treatment of 
slimes are still being introduced, and it may be hoped that 
material additions to the output will be obtained in this direction. 
The most important and profitable field for increasing the yield 
appears, however, to lie in the more efficient sorting of the ore. 
In the past the too early installation of huge crushing parts? which 
Were required to be kept continually at work, has rather detracted 
from proper attention being given to this branch of ore treat- 
ment, 

As to the economic aspects of the industry, the much-abused 
Boer Government has certainly conferred some good upon the 
industry by its legislation respecting native labour. According to 
Mr, George Rouliot, chairman of the Chamber of Mines of the 
South African Republic, working costs decreased during 1897 by 2s. 
perton. Mr. Rouliot attributes this reduction entirely to the com- 
panies themselves, No doubt working upon a larger scale and upon 
Scientific methods is the main factor in this result. To refer again 
to the East-road Proprietary group of mines, the engineers of that 
company have so planned the outcrop workings throughout the 
properties that all the levels will eventually agree, and the shafts 
may be utllised for extracting the ore from the deep level claims, 
and so obviate the enormous expense of further sinking and equip- 
ment, They are also in favour of the erection of large reduction 
plants. General experience on the Witwatersrand has shown that 
*n increase in tonnage treated means a decrease in cost per ton. 
The tendency, therefore, with the new mines opened out will be to 
extract all the available ore as quickly as possible, and get as soon 
as possible to work on the deep levels, 
Pi certain concession to the mining industry has been made by 

€ railway company, a German limited liability concern, but 
Pledging the credit of the State. The reductions introduced in 
Boods charges over this line and the Cape and Natal lines from the 
pecs will mean a considerable saving in the cost of coal and 

oe supplies. It will be of interest to railway reformers at 
ome, hi wever, to note that these reductions have been accom- 
cg by restrictions as to minimum charges, classifications, &c., 

ich seriously restrict their value to industry. It is hoped that 





steps will be taken in the next session of the Volksraad to appro- 
priate the railway, and it is also hoped that the ‘existing dynamite 
monopoly may give way to free import, under a reasonable tariff, 
of the explosives. The monopoly in the Transvaal is a sort of 
branch of the European producers’ combination, but it is stated 
that offers had been received from American manufacturers to 
supply dynamite at a fair market price. Whether or not these 
economic reforms are introduced, it is plain that the technical 
processes of Transvaal gold mining are making such advances as 
must by themselves bring many at present unpayable mines into 
profitable product. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

GALVANISED sheets for export were quoted on ’Change this— 

Thursday—afternoon in Birmingham, £9 103. to £9 15s. f.o.b. 

Liverpool, but the Welsh makers are taking the bulk of the orders, 

as well as those for black sheets. Only about half the black sheet 

mills in the Midlands are in operation, as makers here say the 
prices obtainable only entail a loss. Black singles were to-day 
quoted at £6 to £6 2s. 6d., doubles were £6 5s., and lattens £7 5s. 
to £7 10s. Stamping sheets at £9 10s. to £10 had a tolerably good 





demand, 

Fair orders were obtained by makers of marked bars, priced at | 
the £7 10s. minimum, and £7 for second grade. Merchant bars 
sold at £6 10s;, but these, like common bars, were not in great | 
request, Common unmarked bars were realising £5 12s. 6d. to £6 | 
at works, and Shropshire and North Staffordshire firms asked | 
2s. 6d. less. Puddled bars averaged £4 per ton. Other manu- | 
factured iron prices were £6 5s. to £6 10s. for hoops, £5 12s, for gas | 
strip, and £8 for special rivet iron. 

The pig iron makers state that the higher prices are well main- 
tained by the extra demand forfoundry. The tendency, however, 
of forge is to a rather lower level than recently. Cold-blast all- 
mine pig was 90s. for forge to 97s. 6d. for foundry. All-mine hot- 
air of ordinary quality was quoted 50s, to 55s, for forge, and 60s. 
to 65s. for foundry ; part-mine averaged 45s. for forge, and 46s. 
to 50s. for foundry ; and cinder forge was 40s., with 2s. 6d. more 
for foundry. Northamptonshire forge was 42s. to 43s.; North 


| Staffordshire, 44s. to 45s.; and |» -byshire, Nottinghamshire, and | 


Leicestershire, 45s. to 46s. 
52s, 6d. 

In the steel department the works continue almost fully em- 
ployed, with sufficient orders on the books to secure regular 
employment to the end of the quarter. The usual demand for 


Der* yshire foundry iron was 50s. to 


| engineers’ and builders’ steel, including angles, girders, and 
| joists, is now supplemented by increased demand for billets for | 


steel sheet making. The increased use of steel joists for house 
builders, instead of wood, is becoming an important feature in 
the district steel trade, though a great deal of this class of steel | 
still comes from distant producers.’ Steel prices to-day were :— | 
Mild steel sheets, £7 ; girders, £6 5s. to £6 7s. 6d.; angles, £5 10s. 

to £5 15s.; plates, £5 17s. 6d..to £6 2s. 6d.; bars, £6 2s. 6d. to 

£6 5s.; best Siemens blooms and billets, £4 15s. to £5; and | 
Bessemer ditto, 5s. per ton less. 

Tangyes Limited, with even-handed liberality, have given £500 

towards the fund to assist small engineering firms who joined the | 
Federation and suffered through the recent lock-out. The firm | 
have also contributed £500 to the Amalgamated Society of Engineers | 
to relieve the families of men who have not succeeded in finding 
work, 














NOTES FROM LANCASHIRE. 
(From our own Correspondents.) } 

Muanchester.—A slightly improved tone has been noticeable on 
the Manchester iron market during the past week, with more 
inquiry reported generally, and prices, if anything, stronger. 
Although there is still an absence of any pressing weight of buying, 
moderate transactions have been put through in pig iron, which 
with deliveries on account of contracts are more than sufficient to 
keep makers fully engaged, and they are for the most part in- 
different about booking any weight of new orders at present rates. 
Local and district brands remain without quotable change, but 
firm at the full rates that have been ruling for some time past, 
Lancashire averaging 45s. 6d. for forge and 48s, 6d. for foundry, 
less 24; Lincolnshire, 43s, for forge to 45s. 6d. for foundry net 
cash, delivered Manchester ; Derbyshire foundry is practically 
out of the market, makers having little or nothing to offer, so 
that quotations are scarcely more than nominal. Outside brands 
are stronger, and here and there advances of 3d. per ton are being 
quoted upon last week’s rates, but the upward move is not sufficient | 
to appreciably affect the market. Good foundry Middlesbrough 
averages 49s. 4d. to 49s. 10d. net delivered by rail Manchester ; 
Glengarnock, 49s, 9d.; and Eglinton, 50s. to 50s. 3d., with ordinary 
American pig iron offering freely at 45s, net prompt cash, delivered 
Manchester docks, and the large quantities that are arriving are 
likely to considerably influence prices for English brands. 

In the finished iron trade bars meet with a fair demand, and 
makers are as arule tolerably well sold over the next couple of 
months. Prices, however, remain without appreciable improve- 
ment, except that some local makers are not quite so ready in 
accepting £5 12s, 6d. delivered Manchester, whilst for shipment 
they are holding to £5 15s. delivered f.o.b. Liverpool. North 
Staffordshire bars, delivered here, remain at about £5 17s. 6d. 
to £6 per ton. Sheets are extremely quiet, with prices cut 
excessively low to secure orders, and not averaging more than 
about £6 15s., whilst in hoops, although list rates are unchanged 
at £6 10s, for random, to £6 15s, for special cut lengths, delivered 
Manchester district, and 2s, 6d. less for shipment, the business 
that is being got scarcely keeps mills more than half employed. 

Considerable activity prevails in the steel trade, with prices firm. 
Ordinary foundry hematites are steady at 57s, 6d. to 58s. 6d., less 
24 delivered here, with some special brands quoted fhigher. Local- 
made billets average £4 6s, 3d. net, although American competition 
is very keen; bars range from £6 to £6 5s., and boiler plates 
£6 6s. 3d. to £6 7s. 6d., delivered in this district. 

A brisk demand is reported generally for all descriptions of 
manufactured metal goods, and works are well employed through- 
out. Following the advance in raw material, list prices for rolled 
metals, brass and copper wire, and brazed brass tubes, were on 
Tuesday put up }d. per pound, the rates for these being now as 
under:—Common rolled brass, 6d.; common brass wire, 6}d.; 
copper wire, 7}d.; brazed brass tubes, 7d. per pound. No altera- 
tion was then made in seamless brass and copper, but it was 
anticipated that a similar advance on these would follow. 

Enceptional activity is reported throughout all branches of 
engineering, and in some departments more new work is offering 
than firms can possibly entertain for anything like early delivery. 
All sections of machine tool making are very busy, whilst for rail- 
way plant and material there is a continued large demand, and 
with the certainty of a pressure of work in the shipbuilding trade 
there is a general prospect of briskness throughout the engineering 
industry for a considerable time ahead. A good deal of the work 
now offering is on home account, and arises from the fact that a 
large number of orders which were held in abeyance during the 
recent dispute are now being given out. It is probable engineering 
firms may be able to make some arrangements with their home 
customers for postponing deliveries, as there is every disposition 
to render them assistance in tiding over the difficulties arising 
from the prolonged lock-out and strike ; but with regard to foreign 


| with the result that prices have improved in sympathy. 


| mincr branches of trade there is a steady activity. 





work, of which there is also a considerable quantity offering, much 
of this will no doubt be diverted into the hands of our competitors 
abroad, 


The Manchester district of the Engineering Trades Employers’ 
Federation have lost no time in demonstrating their appreciation 
of the services rendered by Colonel Dyer, their chairman, during 
the recent dispute, and they have presented him with a service of 
silver plate, which is to be followed by a portrait of himself, 
peer by some leading artist. 

In the coal trade the better qualities continue in steady demand, 
for house-fire purposes, and pits are generally kept on full time. 
Except, however, that the cheap surplus lots of house coal have 
disappeared from the market, prices show no quotable alteration, 
and the output of the collieries is in most cases sufficient to meet 
present requirements, stocks on the pit banks remaining practically 
untouched. At the pit mouth best Wigan Arley averages 10s. to 
10s. 6d.; Pemberton 4ft. and seconds Arley, 8s. 6d. to 9s.; common 
house coal, 7s. Steam and forge coal continue plentiful, and with 
keen competition from other districts prices are difficult to main- 
tain, 6s. to 6s. 6d. being the average figures at which ordinary 
qualities can be bought at the pit mouth. Collieries here and 
there are short of slack, but generally supplies of engine fuel are 
ample, and prices only about steady at late rates, common sorts 
averaging 3s. to 3s. 6d.; medium, 3s. 9d. to 4s. 3d.; and best sorts, 
4s. 6d. to 5s. at the pit. 

The shipping demand is only moderate, and some of the inferior 
qualities of steam coal, that have to be pushed for sale, are obtain- 
able at 7s. 6d. to 7s. 9d., with better sorts quoted 8s. to 8s. 3d., 
and 8s. 6d. delivered at the ports on the Mersey. 

On Tuesday’s Manchester Coal Exchange meeting reference was 
made in some quarters to a partial settlement of the dispute 
between the Coal Traders’ Association and the railway companies 
on the siding rent question, an arbitration case having resulted in 
an award of 6d. for the first day, 4d. for the second, and 3d. for 
the third, in place of the charge of 6d. for each day which the 
railway companies had demanded. This settlement, if it were 
made general, would, however, be scarcely satisfactory, as the 
traders are raising the question of delays in the transit of loaded 
and empty wagons over the railways, and are demanding that this 
shall also be taken into consideration. 

Barrow.—The hematite pig iron trade is very actively employed, 
and there has been a further increase in business during the week, 
Makers 
are, in fact, so fully sold forward that they cannot negotiate a big 
volume of trade for future delivery, except at long dates. Orders 
are being liberally offered for Bessemer descriptions by local and 
other steel makers, and business is well held already. In forge 
and foundry samples trade is quiet, as usual, when prices are com- 
paratively high. Stocks during the week have been decreased by 
3579 tons, and now stand at 182,827 tons, or a decrease since the 
beginning of the year of 1623 tons. The number of furnaces in 
blast is still forty-one, as compared with thirty-six in the corre- 


| sponding week of last year. 


In the steel trade business is remarkably active, and makers are 
busy on a large programme of orders, as well in the heavy steel rail 
trade as in the steel shipbuilding department, and even in the 
Makers are 
very fully sold forward, and orders are coming in freely, while 
prices are distinctly firm, with heavy rails at £4 10s. and heavy 
plates at £5 10s, to £5 12s. 6d. per ton net f.o.b. In merchant steel, 
billets, hoops, tin bars, and heavy castings, a very satisfactory 
business is being done, and the outlook is decidedly bright. 

Iron ore is in very full demand, and raisers find more orders 
pressed on their attention than they can possibly undertake with 
their present rate of production. Prices are very firm at 10s. 6d. 
per ten net at mines, for good average qualities, while Spanish ores 
are quoted at 14s. 6d. to 15s, net at West Coast ports. 

Shipbuilders report an exceptionally good demand for new 
tonnage, but no new orders are reported. It is probable that the 


| scheme of work adopted in future in Barrow will be especially in 


the line of warship construction. Marine engineers are very busy 
and full of work. 

Coal is in quiet demand at low prices. 
good request. 

Shipping is more briskly employed at West Coast ports. The 
returns for the past week show exports of pig iron to have been 
11,737 tons of pig iron and 12,564 tons of steel, as compared with 
8152 tons of pig iron and 5382 tons of steel in the corresponding 
week of last year, showing an increase of 3585 tons of pig iron and 
7182 tons of steel. The aggregate shipments this year have 
totalled up to 83,651 tons of pig iron and 96,196 tons of steel, as 
compared with 57,604 tons of pig iron and 71,454 tons of steel in 
the corresponding period of last year, showing an increase of 25,047 
tons of pig iron and 24,742 tons of steel. 


Coke very firm and in 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the South Yorkshire coalfield the recent sharp weather has 
given a filip to business, particularly in house coal, but there has 
been no perceptible advance in values. Pits continue to work well, 
and the demand promises to be pretty good during March. 
Rather more has been doing with London, and holders of stocks 
report that they have had less difficulty in obtaining market 
prices. Best silkstones make 9s. 6d. to 10s. per ton, ordinary 


| qualities from 7s. 6d. per ton, Barnsley house 8s. to 9s. per ton, 


and seconds from 7s. per ton. There is less doing in the steam 
coal trade as a whole, although a fair average tonnage is being sent 
to the Humber ports for shipment. Business is somewhat un- 
equally divided, several of the collieries finding a sale for all they 
can bring to bank, while others are throwing down hard coal. 
Barnsley hards are fetching 7s. to 7s. 6d. per ton, seconds realising 
from 6s. 3d. to 6s. 9d. per ton. Although the advancing season is 
diminishing the pressure for gas coal, the winter quotations are 
still fully maintained, and those who require forward deliveries 
have to give more money. In manufacturing fuel, which continues 
firm witha steady sale, nuts are quoted from 6s, to 7s. perton, screened 
slack 5s, tos. per ton, and pit slack from 2s. 6d. per ton. Coke isalso 
in a steady condition in sympathy with the improving state of the 
iron manufacture. Washed coke brings from Ils. to 12s. per ton, 
and ordinary from 9s. to 10s. per ton. The disputes in the colliery 
districts, to which reference has aiready been made, are still 
pending. The points at issue are of no general interest, but the 
tenacity with which local conditions are adhered to is testimony to 
thestubbornness of the men towards acceding to any change in their 
conditions of working, as they have the idea that changes all tend 
in one direction—to lower wages. The new colliery at Grimes- 
thorpe is expected to be ready for drawing coal in time to take its 
share of the export trade. Its owners anticipate being favour- 
ably fixed for this business, as the seam is of excellent quality and 
thickness, and the plant for bringing it to bank of the most modern 
and effective type. 

It is pretty evident that the trade in the heavy works, with the 
exception of armour plates, railway material, and certain classes 
of marine material, has eased off somewhat during the last few 
weeks. 

The improvement in Bessemer and Siemens steels is fully 
maintained, and the houses which give attention to special steels 
report a good business, both on home and foreign account. Tool 
steel is in exceptionally brisk request, buyers showing a preference 
for steel rolled as near the form required as to involve little trouble 
in the finishing. The chief feature of business at present is the 
excessive demand for all kinds of labour-saving machinery and 
appliances, and it is a demand which is coming from both home 
and foreign markets. 

The death is announced of Mr. William Kirby Peace, J.P., which 
took place last Saturday at his residence, Moor Lodge, Rutland Park, 
Sheffield. Mr. Peace, who was one of the best-known and most 
highly respected of Sheffield citizens,. was the principal of the firm 
of W. K. and C, Peace, Eagle Works, one of the oldest of our 
Sheffield houses, the corporate mark dating from the year 1710. 
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The firm are extensive manufacturers of steel, saws, files, edge 
tools, hammers, and similar goods. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE demand for Cleveland pig iron is very fair, and most of tke 
makers have put up their price of No. 3 Cleveland G.M.B. pig 
iron to 41s. for prompt f.o.b, delivery. Early in the week 40s. 9d. 
would be taken, but only small quantities would be disposed of, 
and then by the merchants. The lowest og accepted, either 
by makers or second hands, in the middle of the week was 
40s, 104d., which was the figure that buyers would give for war- 
rants. For f.o.b. delivery over the second quarter of the year, 
41s, 3d. has been generally paid. No. 1 has been advanced to 
42s, 9d.; No. 4 foundry is at 40s. 3d.; grey forge at 39s. 3d. ; and 
mottled and white at 39s. for early delivery. 

Mixed numbers of East Coast hematite iron are very steady at 
50s. 6d. for early delivery, which is too high compared with the 
price of Cumberland iron, and yet is too low for East Coast makers 
when the increasing cost of the ore is taken into consideration. At 
least 14s. 9d. per ton must now be paid for average Rubio ore, 
since Es, 104d. has to be paid for the carriage thereof. 

Connal’s stock of Cleveland pig iron at the close of February was 
86,456 tons, an increase for the month of 3626 tons, all accumulated 
in the first half of the month, for during the last fortnight the 
stock has been decreasing. The stock of hematite pig iron held at 
the same stores was 46,163 tons, a decrease for the month of 2276 
tons. A net increase of 1350 tons for the month of February is 
small, 

The February shipments of pig iron from the Cleveland district, 
though 10,000 tons short of the exceptionally heavy exports of the 
corresponding month last year, exceeded those of any other 
February, and the decrease was not in the deliveries over sea but 
in those to Scotland and Wales, to which parts they were uncom- 
monly brisk in February, 1897. The shipments over sea were the 
best ever recorded in February—they reached 33,566 tons, an 
increase of nearly 5000 tons in the return for February, 1897, but 
the deliveries coastwise fell from 59,221 tons in February, 1897, to 
43,772 tons last month. 

The total of the pig iron exports from the Cleveland district last 
month as compared with those of the months named were :— 





Coastwise. Foreign. Total. 

; Tons. Tons. 

February, 1898 .. 33,566 73,338 
January, 1898 .. 26,291 71,503 
February, 1897 .. 59,2 28,609 87,830 
February, 1896 .. 44,400 .. 24,864 69,264 


To Germany, Italy, and Japan, there were considerable increases 
as compared with February last year, Germany having 13,700 tons 
against 9600 tons. Decreases were shown to Belgium—which took 
3391 tons against 8957 tons — France, Sweden, and Norway. 
Scotland took 35,950 tons against 46,402 tons in February last year, 
and Wales 1830 tons against 6610 tons. The decreased coastwise 
shipments are not readily accounted for. For the two months this 
year the shipments of pig iron from the Cleveland district reached 
148,901 tons against 157,689 tons in the corresponding period of 
last year, but never in any January or February previous to that of 
1897 has there been a larger export than that of this year, and in 
the deliveries over sea there was a very satisfactory improvement, 

The finished iron and steel trades are showing improvement, and 
mills are running well, while prices are stiffer, especially for steel 
ship plates, which may now be quoted at £5 10s., less 25 per cent. 
at works, The girder trade is active. Messrs. Dorman, Long, and 
Co., Limited, Britannia and West Marsh Works, Middlesbrough, 
have secured an order for 1400 tons of steel girders for the con- 
struction of new warehouses in connection with the Manchester 
Ship Canal. Steel rails continue in good request, and manu- 
facturers keep the price at £4 10s. net at works, A good demand 
is reported for iron bars, especially on export account. 

The coal trade is somewhat quiet, as it was for the greater part 
of February, the situation being quite in contrast to that of 
January, but an improvement in the steam coal trade is expected 
soon, as the northern navigation season is now opening. Prices are 
somewhat weak, especially for house coal. Both foundry and 
blastfurnace coke are in good request, and the prices are firm, the 
former at 15s, 6d. per ton f.o.b., and the latter averages 13s. 6d., 
delivered at Middlesbrough. The South Hetton Company, 
which works the South Hetton and Murton Collieries, 
will pay a 10 per cent. dividend on last year’s working. 
On Saturday a number of mining engineers, &c., visited the works 
of Messrs. Ernest Scott and Mountain, Limited, at Newcastle-on- 
Tyne, to inspect a collection of mining and other electrical 
machinery, among which was an electric locomotive fitted with a 
motor of 25-horse power, suitable for a 2ft. gauge, and designed 
for traction in mines, or for the use of contractors in underground 
works, There were also an electrical coal-cutting machine for the 
Digby Colliery Company ; a set of three-throw mining pumps for 
the Arniston Coal Company ; and two 4ft. ventilating fans with 
motors combined, capable of delivering 10,000 cubic feet of air per 
minute at 4in. air pressure. Sir Lindsay Wood has been re-elected 
president of the Durham Coalowners’ Association. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been stronger this week, and a good business 
has been done both in ordinary Scotch iron and in hematite. 
Reports from home and foreign sources have each an encouraging 
character, so that there is reason to anticipate a steady, if not an 
expanding trade. Brokers state that there is more disposition to 
engage in speculation or investment business, and this is a sure 
sign that both dealers and the public have increasing faith in the 
market, Business has been done in Scotch warrants from 46s, 14d. 
to 46s. 5d. cash, and 46s, 5d. to 46s. 7}d. one month Cleveland 
warrants have been done at 40s, 8d. to 40s. 94d. cash, 40s. 94d. 
four days, and 41s. one month. The business in Cumberland 
hematite has been at 49s. 14d. to 49s. 44d. cash, there being little 
or no transactions for futuredelivery. Indeed, the increased demand 
for this class of iron has rendered makers and holders unwilling 
to enter into engagements to deliver at future dates. There is 
little or no business in Middlesbrough hematite in Glasgow market. 

A number of furnaces have been transferred since last report 
from the production of ordinary iron to that of hematite. There 
are now forty-one producing hematite, thirty-six ordinary, and six 
basic iron, the total of eighty-three thus blowing in Scotland 
comparing with eighty-one at this time last year. 

Merchants quote 52s. 6d. per ton delivered at the steel works for 
Scotch-made hematite, and there is a strong probability of the 
price going higher. The extraordinary demand for hematite pigs 
at Lancashire and Cumberland ports points in this direction, as 
does also the prevalence of small-pox at Bilbao and Middlesbrough. 
So far the ore import trade into the Clyde does not appear to be 
much affected ; but while good supplies are drawn from Santander 
and elsewhere, it would be too much to anticipate that the trade 
should not be inconvenienced by the outbreaks referred to. In the 
meantime the prospect is decidedly in favour of an increasing 
quantity of hematite being required. 

The common classes of Scotch pig are about 3d. higher than last 
week, and the special brands are firmer, Govan and Monkland, 
f.o.b. at Glasgow, Nos, 1 are quoted 46s, 6d.; Nos. 3, 46s. 1}d.; 
Wishaw and Carnbroe, No, 1, 46s. 9d.; Nos. 3, 46s. 3d.; Clyde, 
No. 1, 51s.; No, 3, 47s, 6d.; Gartsherrie, Calder, and Summerlee, 
Nos. 1, 51s. 6d.; Nos. 3, 48s.; Coltness, No. 1, 52s. 6d.; No. 3, 
48s, 6d.; Glengarnock, at Ardrossan, No. 1, 51s. 3d.; No. 3, 46s, 3d.; 
Eglinton at Ardrossan, or Troon and Dalmellington at Ayr, 








| 
Nos. 1, 48s. 3d.; Nos. 3, 46s. 9d.; Shotts, at Leith, No. 1, 52s.;| the majority of the machine factories also complain th 
No, 3, 48s.; Carron, at Grangemouth, No, 1, 51s. 6d.; No. 3, 48s, | tracts they have been able to secure will only keep at the 


per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 3770 tons, compared with 3309 in the corresponding 
week of last year. Of the total there was despatched to Germany 


455 tons, India 260, South America 100, France 20; Holland 250, | the outlook in the building and engineering line bej 


Spain 25, China and Japan 295, other countries 305 ; the coastwise 
shipments being 2060 tons, against 1940 in the same week of 1897, 

here is an improving feeling in the steel trade, and some 
makers are testing the market by quoting a little more money for 
their products, 


and shipbuilding steel, and while prices have been ruling low, the | placed in December. 
amount of work turned over is apparently on the increase to | 18}f. per 100 kilos, free Sophia, which is 1f, less 


such an extent that it can scarcely fail eventually to strengthen 
values, 


The finished iron and engineering trades are in most instances | 
| accept them, as the freight is too heavy. 


experiencing a forward movement. Locomotive and marine 
engineers have undoubtedly the prospect of busy times. General 
engineers, while not so well assured as to orders, are finding things a 
little more encouraging, and boilermakers and tube makers are 
doing well. 

There has been more doing in the coal trade. The very wintry 
weather has caused a brisk inquiry for house coals, the prices of 
which are firmer. Shipments have improved, the total clearances 
at Scottish ports being 138,813 tons, compared with 118,256 in the 
preceding week, and 111,606 in the corresponding week of last 
year. There is no change in coal prices, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE has been no change of importance in the coal trade, and 
for all qualities the demand is well sustained. Best large steam is 
in strong request, and best small steam exceptionally so. Mon- 
mouthshire semi-bituminous is the subject of active inquiry, and 
as regards house coal, quite a seasonable demand is setting in. 

Closing prices mid-week at Cardiff were as follows :—Best steam, 
lls. 9d. to 12s.; seconds, 11s, to 11s, 6d.; dries, 9s. 9d. to 10s. 9d.; 
best Monmouthshire, 10s. 6d. to 10s. 9d.; seconds, 9s. 9d. to 10s. 
Best small steam, 6s. 6d. to 6s, 9d.; seconds, 6s, to 6s. 3d.; inferior, 
5s. 9d. Best house coal, 11s. 3d. to 11s. 6d.; seconds, 10s. 3d. to 
10s, 6d.; No. 3 Rhondda, 10s. 9d. to 11s.; brush, 9s, 3d. to 9s. 6d. ; 
small, 8s, 3d. to 8s, 6d.; No. 2 Rhondda, 9s, 6d. to 10s.; through, 
7s. 3d. to 7s. 6d.; small, 5s, to 5s, 6d. 

Swansea prices : Anthracite, lls. to lls, 6d.; seconds, 10s. 6d. 
to 11s.; ordinary, 8s, 9d. to 9s.; small rubbly culm, 4s. 9d. to ds. 6d. ; 
steam, lls, to lls. 6d.; seconds, 9s. to 9s. 6d.; bunkers, 8s, to 
8s. 9d.; small, 4s, 9d. to 5s. 9d. House coals: No, 3 Rhondda, 10s. 
to lls. 6d.; through, 9s. to 9s. 6d.; small, 8s. to 8s. 6d.; No. 2 
Rhondda, 9s. 6d. to 10s.; through, 7s. 9d. to 8s.; small, 5s. 3d. 
to 6s, 

Patent fuel, 9s. 6d. to 10s.; trade dull. Cardiff prices, 10s. to 
10s. 9d.; shipments small, owing to non-arrival of tonnage. Coke 
market firm ; no change in prices. Pitwood dull, prices 14s. 3d. 
to 14s, 6d.—figures which must be regarded as unremunerative. 

My announcement lately that a re-start of the Tredegar Iron and 
Steel Works was intended has been verified. On Friday last, in 

wresence of Lord Tredegar and a distinguished company, including 
Mr. McLaren, L.C., M.P., the chairman, the blast was applied to 
one of the furnaces, and a good start made. 

During the week the imports of iron ore have slackened, Ebbw 
Vale receiving one of the largest cargoes—2150 tons—from Bilbao, 
Prices continue firm, Tafna, 13s. to 13s, 6d.; Rubio, 14s, to 
14s. 3d., Cardiff. 

During the week Swansea tin-plate shipments amounted to 
51,128 boxes ; receipt from works, 47,269 boxes, Present stocks 
are 120,874 boxes. Prices :—Bessemer steel cokes, 9s, 9d. to 10s.; 
Siemens, 10s. to 10s, 6d.; ternes, 17s. 6d. to 2ls.; best charcoal, 
10s. 6d, to 12s, 6d. Block tin, £65 1s. 3d. to £65 12s, 6d. 

The iron and steel trades remain in a satisfactory condition. 
That of the Bessemer works are engaged upon rail, home and 
colonial. Soft billets and weldable steel appear to be increasing 
in demand, and merchant bars are brisk. I note that rail and bar 
ends are in good demand at several works. At Briton Ferry there 
is a good deal of activity in hematite pig, and a large quantity was 
turned out last week. On ’Change, Swansea, mid-week, it was 
reported that the pig iron market had continued steadily its 
upward tendency during the week, both Scotch and hematites 
showing a gain of 4d. to 5d. per ton, and leaving off firm. 

The Welsh make of Bessemer pig was quoted at dls. 6d. and 
52s. Little in stock, Glasgow pig warrants are at 46s. 34d. to 
46s. 5d., cash buyers. Middlesbrough No. 3, 40s. 94d., prompt ; 
hematite, 50s. 10d. Welsh bars, £5 7s. 6d. to£5 10s. Sheet iron 
and steel, £6 7s. 6d. to £6 10s, Bessemer steel :—Tin-plate bars, 
£4 1s. 6d.; Siemens, £4 2s, 6d.; steel rails, heavy, £4 10s. to 
£4 12s, 6d.; light, £5 10s. to £5 12s, 6d. 

Last week there was a large and varied make at Dowlais, but a 
mishap took place at the ‘big mill” in the Upper Works, the 
driving wheel getting loose. A new forge is contemplated in the 
Lower Works, and the make of steel sleepers is to be resumed. In 
the principal works there is a fair amount of business. Briton 
Ferry received 6000 tons of Spanish ore last week, and large cargoes 
of pig continue to arrive at Swansea,;principally from Millom, 
Workington, &c. Last week the total pig iron imports were 2288 
tons, iron ore 4400 tons, Coal export was only 29,352 tons, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE iron and steel trades have been, on the whole, steadily 
occupied upon the week, though heavy orders continue to be 
scarce, There is considerable firmness noticeable in the condition 
of prices. 

e Silesian iron market shows a comparatively brisk tone, 
makers of raw and of finished iron having a fair number of orders 
on their books, The rolling mills are in a specially active position, 
and many of them have contracts for rails on their books that 
reach into the third quarter, the Prussian Government having 
recently granted them rail orders for the Administrations Breslau, 
Kattowitz, and Posar. The construction shops are also looking 
forward to a busy time. Pig iron is in moderate demand on the 
Rhenish-Westphalian iron market, but there is a fair trade done 
in bars and in structural iron, and the railway and engineering 
branches are, likewise, rather briskly engaged. The wire business 
is fairly animated, but plates and sheets have been without 
improvement generally. Billets and blooms are in good call. 

e business in engine coal continues strong; the Rhenish- 
Westphalian coal convention is bestowi mueh attention on 
transmarine trade, and several fresh foreign contracts for coal 
have recently been secured. The ironworks Kraft in Stettin has 
bought a great part of its requirements in coal for 1898 in 
Rheinland-Westphalia, It is perhaps the first time that heavy 
lotsof Rhenish-Westphalian coal have been imported to Stettin. 
There is no change noticeable in the prices for engine or house 


coal, 

In March the Rodingen blast furnace company in Luxemburg will 
blow in its third blast furnace, which is to produce 100 tons pig 
iron in twenty-four hours, while the two other blast furnaces of the 
same company produce only 60 tons each. 

Though large orders are as yet scarce both in the crude and 
in the manufactured iron department, it cannot be denied that the 
tendency towards improvement is increasing on the Austro- 


Hungarian iron market, and in a week or two more contracts will | metals, and metallurgical products 
The branches of business that are at | Foundry, Derby, has been converte 


present worst off for orders are the plate and the wire trade, and | company 


most likely be coming in, 








Good orders are received or in prospect for bridge | only is doing in merchant iron, as spring orders 
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them yer, 


moderately engaged. List quotations have : 
With any 


alteration, 
The Bulgarian iron market has been fairly animateg 


last weeks in January, and this month even more life 1a the 
ir 


not met 


the laying down of new railway lines that has be 
will help to improve the demand in steel and in mate 
ments, Pretty large sales have already been effected + ; 
which are principally supplied by English firms, 4 pte hails, 
had already no” 
thane 
Nearly the total annual demand in wire nails, thirty tote Year, 
have been ordered from Germany. There had also been fe 
wire nails from Belgium and Italy, but dealers did on n 
t German zine platen 
with a good demand at 604f. per 100 kilos. free Sophia, met 
girders were likewise imported almost exclusively from Ge iw 
prices ranging between 17°60f. to 17°80f. per 100 kil a’ 
Sophia, Scythes are coming from Austria, although a () free 
firm has tried to supplant the Austrian make, but the Po tad 
has been unsuccessful. For the future, however, German — 
tition threatens to become dangerous, as the shape of the Pe 
scythes is well maintained, and offered at fair prices sin Philip ter 
Varna, and on the Danube German competition has alre ms (aa 
pretty successful, Horseshoe nails are bought in pong 
Hungary, German and Swedish make meeting with no request sd 
Concerning the trade done in iron to Turkey, a fair amouni 
iron was imported to Salonica last month, but there is little ineli : 
tion to place forward orders at present. German firms have 30 
trying to replace the heavy lots of Swedish nail-rods that : 
generally imported to Turkey by their make, and the sam ~ 
that have been received were found to be very good, besides ba : 
lower in price. Nail rods, Swedish quality, were quoted £9 Ie 
p.t., 3 p.c. discount; sharp nails, 22°50f. to 23f. per 100 Iiloe. 
3 p.c. discount, and there has been some business done, both ;? 
rods and sharp nails, with Christiania and Belgium. : 
An exceptionally dull tone prevails on the French iron market 
February having scarcely ever before been so quiet. Makers can 
but with difficulty prevent the prices from going down; and the 
fact that quotations have, on the whole, been pretty well main. 
tained up to now is due to the untirable efforts of the syndicates 
There is generally less life stirring now than last month, and the 
outlook is anything but hopeful. Girders and merchant iron aro 
in somewhat improving request, realising from 160 to 170f, pt, 
Demand for bars and structural iron is pretty regular on the 
Belgian iron market. Most articles of iron and steel are, however 
weak in price. 


German merchant iron 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 24th, 

HEALTHFUL financial and manufacturing conditions exist, (op. 
siderable refunding of railroad bonds has been done during the 
past week at 34, bonds selling at 103. Railroad earnings are im. 
proving, and dividends are showing a growth. The better condition 
in railroads has brought to the consideration of boards of directors 
plans for renovation of equipments. In the smaller business 
avenues throughout the country collections are good, and a greater 
abundance of unemployed capital is reported. January shows the 
largest net balance in the trade history of the United States. The 
trade balance in favour of this country on February Ist was 
246,000,000 dols., with nothing to off-set any portion of it. In 
some quarters the belief is expressed that these balances will 
disappear soon, and the tide turn the other way. While imports 
will undoubtedly increase, it is not probable that the advantage 
gained will be seriously reduced during the coming season. 

The iron trade continues remarkably active, and prices are steady, 
Pig iron producers all hold fast to the belief that the pig iron 
capacity will be all absorbed and taken up so fast that for the last 
half of the year prices will be 2s, to 4s. higher than now. This 
high hope is based upon the evident fact that our blast furnace 
capacity is practically all in blast. There are over 100 ghosts of 
furnaces that can only stand as silent sentries of departed activity. 
Several new furnaces are projected, one a 500-ton per day furnace. 
All the new furnaces will be built upon a scale of magnitude 
approximating closely to Carnegie’s. The pace was set at Pitts- 
burgh. The ~ hoa for billets appears to be quiet, because most 
large consumers have all they need at present. Prices of raw 
material and freights having been forced, the trade is now settling 
down into the conviction that billets will not be less than 15dols. 
at mill. Great interest is felt in the iron trade developments of 
the next two or three weeks. The prospects of a heavier demand 
than last year, and the possibilities of a surprising demand, are 
giving the entire market a strong tone, 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THE demand for steam coal keeps very brisk. Prices firm with 
an upward tendency. The strong winds prevailing keep house 
coal shipments quiet, but prices are firm, The quantity of coal 
exported for the week ending February 26th wag:— Foreign, 
55,094 tons, and coastwise 17,050 tons. Tin-plates, no change. 
Steel and ironworks are well off for orders, 

Coal: Best steam, 10s. 6d. to 10s, 9d. ; seconds, 9s. 9d. ; house 
coal, best, 11s.; dock screenings, 6s. 6d. to 6s, 9d.; colliery small, 
6s. to 6s. 3d.; smiths’ coal, 6s. 6d. Patent fuel, 10s. Pig iron: 
Scotch warrants, 46s, 64d.; hematite warrants, 49s. 6d. f.0.b. 
Cumberland: Middlesbrough No. 3, 40s. 11d. prompt ; Middles- 
brough hematite, 51s. Iron ore: Rubio, 13s, 6d. to 13s. 9.; 
Tafna, 13s, to 13s. 3d. Steel: Rails, heavy sections, +4 10s, to 
£4 12s, 6d.; light ditto, £5 10s, to £5 12s, f.o.b.; Bessemer steel 
tin-plate bars, £4 1s. 6d.; Siemens steel tin-plate bars, £4 2s. 6d.; 
all delivered in the district, cash. Tin-plates: Bessemer steel 
coke, 9s. 9d.; Siemens, coke finish, 10s, Pitwood, 14s. 9d. to lis. 
London Exchange telegram: Copper, £50 10s.; Straits tin, £60. 
Freights : Outward are very firm, tonnage being rather scarce. 


THE 








TRADE AND BusINESS ANNOUNCEMENTS.—We learn that Mr. 
William Isaac Taylor, M.I. Mech. E., of 50, Fenchurch-street, E.C., 
has been appointed as the successor to the late Mr. Archibald 
Thomson to represent the Darlington Forge Company, Limited, 
for London and South of England, for all work of their manufacture 
with the exception of railway work. Mr. Taylor has represent 
Messrs, Clarke, Chapman, and Co., Limited, of Gateshead, for the 
last fifteen years, and this position he still retains. —Lancaster and 
Tonge, Limited, have appointed Messrs. Herbert and Co., 30, 
Queen Victoria-street, E.C., as agents in London for the ‘ Lan- 
caster” metallic packings.—Mr. W. P, Jones, assistant to Mr. 
Morgan W. Davies, civil and mining engineer, Swansea, has — 
selected out of forty-five candidates for the post of surveyor = 
sanitary inspector for the Glyncorrwg District Council.— -Mr. J. W. 
Westmoreland, F.I.C., who has been for the past five years an 
assistant analyst with Mr, Edward Riley, has o ned a laboratory 
and assay office at 3, Love-lane, Eastcheap, E.C., and is prepar 
to undertake the sampling, assay, and analysis of ores, minerals, 

enerally, — The Phenix 
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LAUNCHES AND TRIAL TRIPS. 


THE official two hours’ trial of the Woodlark, 

, of the shallow draught armed river steamers 
at tly ordered by the British Government, took 
— A uesday, 22nd ult., on the Thames. 
el which has been built by Messrs, John 
Thepomycroft and Co., is 145ft. long and 24ft, 
proad. ‘The draught of water was not to exceed 
oft, when loaded, with thirty tons deadweight, 
‘nd the speed under these conditions was to be 
sft en miles per hour, The mean draught of 
fifteen trial was found to be Ift, 11Jin., and 
covered 30} statute miles in two hours, 
ned with quick-firing and Maxim guns, 
sides above water-line and the deck in 
way of machinery are protected with Cammell’s 
bullet-proof steel plating. The Woodlark is fitted 
with Thornycroft twin screw-turbine propellers 
jn raised tunnels, and is the fastest of the gun- 
poats of this class hitherto constructed. Her 
speed astern was found to be 4? miles per hour, 
and she proved to be under control when going 
astern. ‘The Admiralty was re resented by Mr. 
James Cotsell and Mr. W, J. Harding, and the 
contractors by Mr. 8, W. Barnaby, Mr. .George 
Brown being in charge of the machinery. 

Last week there was launched from the ship- 
building yard of Messrs. David and William 
Henderson and Co., Partick, a very handsomely- 
modelled auxiliary steam yacht, which they have 
built to the order of Mr. 8. R. Platt, of Oldham. 
The vessel has been designed by Mr. St. Clare 
Byrne, naval architect, Liverpool, under whose 
superintendence she has also been constructed. 
The dimensions of the vessel are :—Length over 
all, 184ft.; breadth, 27ft.; and depth, 17ft. 7in., 
with a tonnage of about 520 tons yacht measure- 
ment. ‘The hull of the vessel is of steel, and she 
has been constructed so as to obtain Lloyd's class 
100 Al under special survey. Internally, the 
yessel has been fitted in a most handsome and 
luxurious manner, the upholstery and cabinet 
work of the ay saloon and state-rooms being 
undertaken by Messrs, Waring and Co., of Liver- 
ol, All the cabin accommodation below has 
eee arranged with a view to excellence and 
comfort, and the woods used in the decoration of 
the different apartments are 
description, The deck-houses, which contain a 
saloon forward, and also one aft, have also been 
treated in a first-class manner, and generally the 
whole of the accommodation has been executed 
in a most artistic and effective style. The captain, 
officers, and crew occupy the forward portion of 
the vessel, and the accommodation allotted to 
them is in itself extremely neat and well fitted. 
The vessel is fitted with three masts of Oregon 
pine and will be rigged as a three-masted topsail 
schooner, thus giving her a very large spread of 
canvas. The sails have been supplied by Messrs. 
Lapthorn and Ratseys, of Cowes. She will, how- 
ever, not rely completely on her canvas for 
progress, for the builders have fitted her with a 
set of compound engines, capable of driving her 
at aspeed of 11 knots an hour, A most complete 
installation of electric light has been fitted 
throughout by Messrs. J. P. Hall and Co., 
Oldham, with an arrangement of cells for the 
storage of electricity to avoid the necessity of 
running the dynamo at night. A set of high-class 
boats, including a steam launch, have been sup- 


wate! 
the vessel 
She is art 
and the 


plied by Messrs. Camper and Nicholson, of 
Gosport. The vessel is an artistic addition 


to the auxiliary class, and nothing has been 
spared to make her at once a handsome and com- 
fortable ship. As she left the ways she was named 
Norseman by Master John Rookburst Platt. 

On Tuesday, February 22nd, Messrs. Furness, 
Withy, and Co., Limited, launched from their 
Middleton Shipyard, West Hartlepool, a fine 
large steel screw steamer to the order of Messrs. 
The Chesapeake and Ohio Steamship Company, 
Limited, London, of which firm Sir Christopher 
Furness is chairman. She is intended for the 
cargo and cattle service between London, Liver- 
pool, and Newport News. Her dimensions are as 
follows :—Length over all, 490ft.; beam extreme, 
56ft.; depth moulded, 35ft. 6in.; her deadweight 
carrying capacity will be about 11,500 tons, with 
a measurement capacity of about 18,000 tons. 
She is built throughout of Siemens-Martin steel 
to Lloyd’s Al class, although in many 
instances the scantlings far exceed the Society's 
requirements. She is built on the web frame 
principle, with cellular double bottom for water 
ballast, with all the latest appliances for filling 
and discharging the tanks. The whole of the 
main framing of the vessel is of strong sectional 
material, the topsides being as strong as any 
other portion, The hull is divided into eight 
compartments by seven water-tight bulkheads 
fitted in accordance with the Board of Trade 
requirements ; her surp!us buoyancy is so great 
that if any two compartments were open to the 
water the efficient pumping arrangements with 
which she is fitted would be able to keep her 
afloat. She will have six large cargo hatches, 
and ten powerful steam winches, with a special 
arrangement of derricks for the quick manipula- 
tion of cargo, the vessel being able to discharge 
cattle and cargo and do her bunkering at the 
same time without one operation interfering with 
another, The whole of the cargo holds are con- 
trolled by steam fire appliances, so that in the 
case of fire in any compartment it could be 
readily extinguished. Stockless anchorsare fitted 
hauling into hawse pipes. She has two complete 
steel decks, and in addition a steel shade deck 
above with a bridge 125ft. long on top of it. 
Arrangements have been made for carrying over 
800 head of cattle under the shade and bridge 
decks, She will be rigged as a four-masted fore 
and aft schooner. The saloon and cabin, pro- 
viding accommodation for the captain is hand- 
somely finished in polished hardwood, An in- 
stallation of electric light will be fitted through- 
out the vessel on the double wire system. The 
vessel will be fitted with triple-expansion engines 
by the North-Eastern Marine Engineering 
Company, Limited, Wallsend-on-Tyne, which 
have been designed to suit the requirements of 
the heavy Atlantic trade, the diameter of the 
cylinders being 28in., 46in., 75in., by 54in. 
stroke. Steam will be supplied by four single- 
ended boilers 15ft. 6in. y+ ar by 10ft. 6in. 
long and 1801b, working pressure. On leaving 
the ways she was named Rapidan by Mrs. Henry 
Withy, Brantford House, West Hartlepool, 
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THE PATENT JOURNAL. 


Condensed from ‘The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 
*,* When inventions have been ‘communicated ” the 


name and address of the communicating party are 
printed in italics. 


17th February, 1898. 
4006. Oars, W. Mayo, London. 





4007. OpeRA Grasses, A. J. Boult.—(0. Schasfhirt, 
Germany.) 

4008. Toy, K. Lux, London. 

4009. Meta. Empossino, T. Young, London. 

4010. Carryinc Bicycies on Trains, H. C. Law, 


London. 

4011. Merau Canisters, G. W. Baker, London. 

4012. TREATMENT of Iron and Srex., A. Reynolds, 
London. 

= BicycLe Drivinc Cuarys, W. Hurley, Birming- 
nam. 

4014. BorrLe-stoprek MANUFACTURE, L. E. Blackwell, 
London. 

4015. INreRNAL Combustion Enotes, E. Bitling, A. 
Hallett, and The Endurance Motor Company, Ltd., 
Coventry. 

4016. VULCANISED INDIA-RUBBER, J. W. Wedderburn, 
London. 

4017. Vices, C. 
States.) 

4018. Brusnes for CLeanine Borties, H. Delin, Liver- 


F. E. Swinden.—{G. B. Jones, United 


poo . 

4019. RinsinG Apparatus for Borries, H, Delin, 
Liverpool. 

4020. IRONING APPLIANCE, M. Butter, Manchester. 

i Sipe Ratts for Bepsteaps, A. H. Gale, Birming- 
Mun. 

4022. HoLpinc Trousers in Paces, C. F. E. Swinden, 
London. 

4023. Bxps, T. F. Rigby, Liverpool. 

4024. SELF-SEALING Tins, J. Burtinshaw, Manchester. 

4025. MANUFACTURING PNeUMATIC TirEs, W. Heyden, 
Liverpool. 

4026. Lirt SAFETY-SUSPENDING Apparatus, G. Bauer, 
London. 

4027. Muzzves, C. A. Leslie, London. 

4028. AuTomaTic Freep MEcHANIsM, P. 
London. 

4029. Dravcut Boarps for ApvERTIsING, D. Harper, 
London. 

4030. OPERATING Paper Rouiers, W. P. 
London. 

4031. OPERATING Typewriters, W. P. M. 
London. 

4032. TREATMENT of Corton Sgxp, J. C. W. Stanley, 
London. 

4033. MetHuop of 
London. 

4034. ExpLosives, H. Boyd, London. 

4035. Devick for Recorpinc Sounp, H. J. Hagen, 
London. 

4036. Boots, A. 8. Ghosh, London. 

4037. Cases, L. Partl, London. 

4038. Repuctinc FLvuip Pressure, 
London. 

4039. Dravcut Preventers for Doors, J. Broomhall, 
London. 

4040. Umpretia Sticks, W. Remak and A. Silber, 
London. 

4041. Piano Prpats, W. Thein, London. 

4042. HoLLtow CaB_re Martrress, J. Morlock, Ontario, 
Canada, 

4043. INK-pot, P. Palmer, London. 

4044. PHotoeraruHs in Naturat Coiours, J. Joly, 
London. 

4045. INTERMEDIATE Propvucts, A. G. Green, R. 
Levy, and The Clayton Aniline Company, Ltd., 
London. 

4046. Disrrisutinc Evecrricity, A. B. Blackburn, 
W. L. Spence, and E. 8. W. Moore, London. 






A. Crelius, 


M. Black, 
Black, 


Propucine Carsipes, J. Landin, 


A. Fiernhofer, 


18th February, 1898, 


4047, TEACHING Apparatus, J. T. Holmes, Reading. 

4048. Yarn, J. and H. Wright, Keighley. 

4049. CycLe Mecnanism, M. F. Napier and B: Rade, 
London. 

4050. LappER Step, W. 
Sunderland. 

4051. PREVENTING the Spreap of Fire, R. 
London. 

4052. Iron and Steet Suir Riverers, J. Aitken, 
Belfast. 

4053. Gears for Drivinc Motor Cars, H. Austin, 
Wolverhampton. 

4054. OPERATING 
Bradford. 

4055. Boor ArracHMENTs, A. E. Komlosy and R. H. 
Davey, London. 

4056. Tires, H. Parsons, Coventry. 

4057. Rack to Support Bicycies, J. Tonry, Wolver- 
hampton. 

4058. Lamps 
Huddersfield. 

4059. ConDENSING Apparatus, J. Prestwich, Man- 
chester. 

4060. LIGHTING 
Keighley. 
4061. WATER-TUBE STEAM GenERATORS, W. G. Smith, 

Paisley. 
4062. DispLayine 
Glasgow. 
4063. Wasnine Macuines, D. K. Tullis, Glasgow. 
4064. Sappizs, J. D. Pottie, Glasgow. 
CYCLE-DRIVING 


B. Cowan and P. Coley, 


Buggé, 


Horse Cuirpers, G. C. Waud, 





E. Bamford, C. Seddon, and 8. Jackson, 
i 
Device for Lamps, E. A. Brown, 


ADVERTISEMENTS, R. J. Wood, 





4065. MEcHANISM, A. E. Morrison, 
Bristol. 

4066. Joint for Pipgrs, J. W. Brown, Stockton-on- 
Tees. 

4067. MERCERISING Fasrics, G. Hamilton, jun., 
Glasgow. 

4068. Water Tap, T. W. Woodhouse and A. Pearce, 
Doncaster. 

4069. Frames for Roap Vruicies, A. Lee, F. G. 


Isherwood, J. 
London. 

4070. Hoisting Gear, T. Lockerbie and F. J. Salmon, 
London. 

4071. CAKE-CUTTING 
London. 

4072. Brakss, W. 8. Laycock, Sheffield. 

4073. Giaze Brick MANuractuRE, F. 
Sheffield. 

4074. ACETYLENE Gas GENERATION, A. J. Clitheroe, 
Ilford, Essex. 

4075. ELECTRO-THERMALLY TREATING MATERIALS, H. 
Maxim, London. 

4076. PLuviusin, J. Hatschek, London. 

4077. Peat Moss Litter, W. Smith, Dublin. 

4078. Furnaces, P. J. E. E. Chambost, Liverpvol. 

4079. Drcorative Surraces, A. W. Stevenson. — 
(Actien - Gesellschayt siir Cartonnagen - Industrie, 
Germany.) 

4080. ADyuSTABLE RaTcHET Spanner, P. G. Wayne, 
London. 

4081. FiRE-GUARDs, L. Cooper and R. G. Sharman, 
London. 

4082. Pots, 8. 8. Hazeland, Cornwall. 

4083. Rattway Foo Sienaxs, G. Pinder, Birmingham. 

4084. PeERAMBULATORS, W. 8. Dove, Glasgow. 

4085. Revotvina Sats, H. Orley, Denmead, near 
Cosham, Hants. 

4086. PRINTING 
Glasgow. 

4087. Perroratep CANDLE-sTICK, W. White, Argoed, 
near Blackwood, Mon. 

4088. Coatinc Paper with Varnisu, A. H. Seggie, 
Edinburgh. 

4089. TrLEescopic CanpLE Howpeér, G. Williams, 
Blaenavon, Mon. 


4090. Driving Back for Cycius, &., E, B. Killen, 


E. Whittaker, and A. Garrison, 


Macuines, P. D. Harton, 


H. Brooke, 


MacHINE Rowers, J. Stevenson, 


4091. Puncnes, P. W. Peckham, Glasgow. 

4092. Sasu Fastener, P. Fraser, London. 

4098. Boor Tree and Boor Warmer, P. 

London. 

4094. CLosinc and Openinc Tiys, &c., W. Waller, 

London. 

4095. CLosinG Tins, W. Waller, London. 

4096. Cricket Bat Hanpues, F. H. and H. 8. Ayres, 

London, 

4097. Hotpinc CircuLtar Cutters, The Hoffmann 

Manufacturing Company, Ltd., and E.G. Hoffmann, 

London. 

4098. WIRE-FEEDING Devices, The Hoffmann Manu- 

facturing Company, Ltd., and E. G. Hoffmann, 

London. 

4099. Stop Mecuanisu for Macuixes, The Hoffmann 

Manufacturing Company, Ltd., and E. G. Hoffmann, 

London. 

4100. Skip, K. M. Pfeuffer, London. 

4101. Essence Motors, J. B. Dupont - Helsbach, 

Brussels. 

4102. Motors, H. A. Stuart, Reading. 

4103. Vatves for Gas RetTorts, L. 

London. 

4104. Cycies, E. H.Chappuis, London. 

4105. Tricycvxs, F, R. Simms, London. 

4106. Baas, N. Buxton, London. 

4107. WaTER-TUBE STEAM BoILers, J. B. Furneaux, 

London. 

4108. Ain CompressinG APPARATUS, J. M. C. Paton and 

G. H. Shaw, London. 

OBTAINING REGULARITY in Warps, A. Leven, 

Cologne. 

4110. Kaitway SIGNALLING Apparatus, W. C. Acfield, 
London. 

4111. Fert for Piano Hammers, C. A. E. Syhre, 
London. 

4112. Opraininc Power from Waves, C. 
London. 

4113. ACETYLENE GENERATING Apparatus, H. Berger, 
London. 

4114. TELEGRAPHIC APPARATUS, 
Fidler, Austria.) 

4115. VENTILATING Cow s, W. T. Sugg and J. W. Lofts, 
London. 

4116. Brakes, W. 
States.) 

4117. Conpvuit, E. 
Liverpool. 

4118. BreatTainc Appliance for Batuers, F. L. Link- 
horst, London. 

4119. Guiutes, J. Walker, Liverpool. 

4120. GeoGRAPHICAL CARD Game, H. G. T. Glazebrook, 
London. 

4121. TeLeryones, &c., E. Wilson and H. Godsal, 
London. 

4122. FLUID - MEASURING 
London. 

4123. Driving Gear, J. M. C. E. A. O. Gothe, 
London. 

4124, ArTacHMENT of BLINDs to Rouuers, J. E. Wills, 
London. 

4125. FRAMES or Cases for Packine Ecos, H. J. Cook, 
London. 

4126. Teat for FrEpine 
London. 

4127. Borriz, M. Bernstein, London. 

4128. Dummy BicycLe for TatLtors’ Uss, C. Gibbs, 
London. 

4129. Gas Apparatus, W. A. Coulson and H. de Thier- 
sant, London. 

4130. Bicycres, J. H. Lee, London. 

4131. Tires, J. H. Lee, London. 


Fraser, 


F. A. Arson, 


L. Eastlake, 


F. W. Golby.{(B. 


P. Thompson.—(7. J. Vail, United 


Roberts and H. R. Dixson, 


Apparatus, E. Lehrner, 


Botries, M. Bernstein, 


4132. Gun MountTine AppLiances, J. Vavasseur, 
London. 
4133. TRIGONOMETRY GRAPHO - MECHENICALLY 
DemonstraTeD, G. W. Usill and F. J. Browne, 
London. 


4134. Sappies, M. F. Purvey, London. 


4135. Spirroox, J. Thornborrow and J. Morton, 
London. 

4136. Stanps, E. H. Lawton, London. 

4137. Puriryincg Water, J. D. van der Made, 


London. 

4138. EpGE-sETTING Macurines, C. H. and F. J. Dale, 
London. 

4139. Evectric 
London. 

4140. Starter for Gas Enorngs, T. Child, Chelsfield, 
Kent. 


Arc Lamps, C. M. Hepworth, 


19th February, 1898. 


4141. Propucinc Wax, E. H Taylor and C. H. Lacey, 
London. 

4142. Burners, R. L. Coburn, London. 

4143. Cocks, W. Dupen, London. 

4144. Brakes, B. J. Cobb, London. 

4145. Excentric, F. H. Heath, London. 

4146. Wrencn, A. Hopkins, London. 

4147. WAaATER-TRAPPED CLoseT Basin, J. J. 
Kildare. 

4148. Wueets for Putteys, J. A. Kennedy-McGregor, 
London. 

4149, FricrionaL Grar, C. 
United States.) 

4150. Batrerizs, T. W. Allan and Allan and Adamson, 
Ltd., Glasgow. 

4151. Enornes, J. R. Hughes, London. 

4154. Grixpinc Macuines, I. A. Timmis, London. 

4153. Composition of Soap, E. G. Hughes, Manchester. 

4154. Lockinc of Nuts, J. W. Boanson, Newcastle-on- 
Tyne. 

4155. STRETCHING TrousERs, W. H. Luther, Glasgow. 

4156. SINGLE-TRIGGER DoUBLE-BARREL Guns, H. 
Greener, Birmingham. 

4157. Penpant Lamp Fittincs, H. Davis, Birmingham. 

4158. Dress Guarp for Lapies’ Cycies, H. W. Harri- 
son, Derby. 

4159. HANDLE-BAR for TricycLes, D. Wickham, Ware. 

4160. PorTABLE Gas Stoves, A. Reid, Burnley. 

4161. Burners for Expiosion Morors, J. 
Coventry. 

4162. RENDERING Woo. UnsHRINKABLE, J. J. Hummel 
and J. E. Riley, Leeds. 

4163. CoLour Priytine, G. W. Jefferson, Liverpool. 

4164. Curtinc orr Pisces from CoLp Meta Bars, J. 
E. Carter and 8. A. Wright, Halifax. 

4165. ATTACHING BoLstERS and Caps to CuTLery, J. 
A. Innocent and A. B. Ball, Sheffield. 

4166. WeEavinGc Suutries, J. N. d’Andria.—(J. L. 
Giustiniani, Portugal.) 

4167. BorLeR Furnaces, H. Smith and J. Dickson, 
Sheffield. 

4168. FirE-PLAcEs, R. J. Lee, London. 

4169. Pocket-KNivss, &c., G. E. Molyneux, London. 

4170. Meta.uic Packrnas, T. Jenkinson, Blackburn. 

4171. SHears for Boots, Pearson and Bennion, Ltd., 
and C. Bennion, Leicester. 

4172. Expansion Gear, E. M. Gandon, Rhyl. 

4173. WARNER WHEELS for Motor VEHICL 
Dudgeon and W. W. Mann, London. 

4174. Hurpie, A. Chandler, London. 

4175. Drivinc Gear for Bicycuxs, 8. B. Hill, Kings- 
land. 

4176. DistRiBUTION 
London. 

4177. Corsets, W. Menzies, Dundee. 

4178. Fog Siena for Raitways, T. Webb, Hounslow. 

4179. VenTiLaTors, R. Mackay, jun., Glasgow. 

4180. MaANq@uvrinG Gear, J. L. Boothman and W. 
Hastie, Greenock, N.B. 

4181. Uriuisinc Tipat Enercy, W. J. Hewitt and A. 
E. Dearden, Sheffield. 

4182. Boots for Horsks, T. Frost, Leeds. 

4188. Locks and Latcues, A. Cashin, Birmingham. 

4184. Brarinas for Rotary Discs, H. Ganswindt, 
London. 

4185. Orcans, W. 8S. Smith, London. 

4186. Boots and Suogs, T. Thompson, London. 

4187. CoLLAPsIBLE BassinetteE, J. Wilmhurst, London. 

4188. TurNiInG STEEL Baus, W. P. Thompson.—{S. 
Guldmann, Germany.) 

4189. Capes for CycLists, W. P. Thompsou.—{F. 0. 


Inglis, 


A. Day.—(W. Lathan, 





Katz, 





A. E. T. 


of Exercrricity, M. Cattori, 





Glasgow, 


Warrick, Germany.) 
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4190. Traps for Drains, W. P. Thompson.—(H. 7. 
Bush, United States.) 

4191. Sarery PLatrors for Lappers, E. Harder, Man- 
chester. 

4102. MANUFACTURE of ExpLosives, J. Regersburger, 
Liverpool. 

4198. Scoot Desks, The North of England Schcol 

Furnishing Company, Ltd., and J. Wilks, Man- 

chester. 

4194. Ain CARBURETTING AppaRATvs, H, Wolpert, Liver- 

001. 

4195. Curtine Tonos, F. Zimmermann, London. 

4196. PortaBLe STEAM GENERATORS, R. Lee and F. W. 

Morris, London. 

4197. Drivinc Mecuanism for Bicycies, H. A. Purdon 

and H. E. Walters, London. 

4198. Topacco Pires, 8S. Oppenheimer. —(G. Grand- 

clément, France.) 

4199. Bearine for Cycies, R. W. Brown and E. A. 

Probert, Bishops Castle. 


4200. Drivinc Mecuanism for Cycies, G. A. Foth, 
London. 

4201. Currs, R. R. Thom, Kilmarnock, N.B. 

4202. ELecrrRicaL ILLuMINATION, W. J. H. Jenes, 


London. 

4203. Breech Mecuanism for Guns, D. Paul, London. 

4204. WIRE-DRAWING Apparatus, A. Ribbert, London. 

4205. Protector for SoLes and Heres of Boors, P. D. 
O’Brien, London. 

4206. Neckties, F. Ward, London. 

4207. Tippinc Mrcnanism for RatLroap Taucks, F. 

kel, London. 

4208. FLoats for FisHine H. H. Holt, 

London. 

4209. Pweumatic Tires, W. H. K. Bowley.—(H. Witzen- 

mann, Germany. 

4210. ENSURING SAFETY on SINGLE Lines of RAILWways, 

E. Tyer, London. 

4211. Preparations of Iron, C. D. Abel.—(Ani/indl- 

Jabrik A. Wiilfing, Germany.) 

4212. Markinc CANDLES with Trape Marks, C. D. 
Abel.—(F. Lanza, Italy.) 

4213. GENERATORS Of ACETYLENE Gas, L. Riimelin and 
H. Auer, London. 

4214. VENETIAN Biinps, J. Riley, Woodford. 

4215. Stovss, T. Pfister, London. 

4216. ReGuLATING the Suppiy 
Forster, London. 








PuRposEs, 


of FEED-wWaATER, A. 


| 4217. Composition for Manuracture of Tivgs, H. M. 


Whitehead, London. 

4218. Brakine of Gear Cuains of Cycies, P. E. 
Marsden, London. 

4219. ReFusE Destructors, H. C. W. Gibson and J. G. 
Maydon.—{(J. Fletcher, Natal.) 

4220. Decoration of WALLS, J. J. Kayll, London. 

4221. Geartnc for Cycies, J. W. Lovett and F. C, 
Morris, London. 

4222. Propucina Crimpinc Errects on Fasprics, E. 

Seifert-Schwab, London. 

$223. Lock1nG RatLway CaRR1AGE Doors, H. B. Tarry, 
London. 

4224. Stream SuperRHEATERS, H. McPhail, London. 

4225. PrRoputsion of NaviGABLE VESSELS, C. A. de 
Lambert, London. 

4226. PREPARATION Of PARAMIDOPHENOL, H. R. Vidal, 
London 

4227. PREPARATION of Hyprocyanic ActD, H. R. Vidal, 
London. 

4228. CONVERTING RECIPROCATING MOTION into Rotary 
Motion, H. McPhail, London. 

4229. HeaTinc and EvaporatinGc Liquips, A. G. Hoff- 
mann and A. Schwarz, London. 

4230. Sarety Apparatus for STEAM Borers, &c., E. 
Lehrner, London. 

4231. Grip Coup.ines, W. Coates and W. Horne, Gains- 
borough. 






2lst February, 1898. 

4232. Gear for Cycies, E. Deeley, Birmingham. 

4233. Raisinc Winpows, H. Everest and W. H. Watts, 
London. 

4234, SewacE VENTILATION, F. G. S. Ham, London. 

4235. VaLvE for Sewers, F. G. S. Ham, London. 

4236. Sewace Tanks, F. G. 8S. Ham, London. 

4237. Catcn for BraceE.ets, R. Blacklock and G. Elliott, 
Sunderland. 

4238. Heatine Water, A. Bandell, Stoke-vn-Trent. 

4239. Air VaLve for Enorvgs, F. Freestone, Darling- 
ton. 

4240. Liqtrp Gavuag, C. P. J. de Pezerat, Liverpool. 

4241. Noms®Less Water CLosets, H. Sutclifie, Hali- 
fax. 

4242. Sprnninc TureEapDs, T. Holmes, J. Kitchin, and 
8S. Hargreaves, Bradford. 

4243. TumBies, C. E. les, Birmingham. 

4244, Lusricators for Cycigs, R. F. Hall, Birming- 
ham. 

4245. ExpLostvE Bore Ho gs, W. W. Barnes, Harring- 
ton, R.S.O., Cumberland. 

4246. DecoraTING TILEs, W. Maguire, Stoke-on-Trent. 

4247. ProvectiLes, J. C. Johnson, Nottingham. 

4248. Pumps, R. Riley, T. Winstanley, and 8. Riley, 
Manchester. 

4249. CHaIn WHEEL, C. Lee, Coventry. 

4250. De ttvery of Grain, D. Hall and J. H. Kay, 
Manchester. 

4251. Brusues, J. W. Bentley, Glasgow. 

4252. Lockine the WHEELs of Cycies, C. E. Darley, 
Glasgow. 

4253. Hockey Sticks, F. Sugg, Liverpool. 

. Borr.e Stoppers, A. J. Bird, London. 

. Enoryes, C. F. Wilson, Aberdeen. 

. LEAD Pencits, G. Woodiwiss, Bradford. 

57. NaviGaTine Batioons, D. Neale, Edinburgh. 

58. STEERING Arr VeEssELs, D. Neale, Edinburgh. 

259. MetaL Map Out ings, W. F. Spikes, Reading. 

. Frre-cLay Bricks, J. Hutchesonand J. F. Serviee, 
Glasgow. 

4261. MeraLiic Packine, C. A. R. Mansfeldt, New- 
castle-on-Tyne. 

4262. TaNninG LEATHER, L. Partl and C. Binzegger, 
London. 









4263. Stipinc Doors, L. Partl and C. Binzegger, 
London. 

4264. Seatinc Locks, L. Partl and C. Binzegger, 
London. 


4265. Siegn-Boarps, J. Trenner, London. 
4266. Lamp Burners, G. W. Kiderlen.—(/J. P. Hahn, 
Germany.) 


4267. Ewnctosep Exvecrric Arc Lamps, C. Oliver, 
London. 


4268. PHotroarapuic Suutrers, C. Oliver, London. 

4269. STeaAMING Fasrics, W. Garner and R. Telford, 
Manchester. 

4270. Ark PROPELLING Apparatus, J. M. Thomson and 
J. Ritchie, Edinburgh. 

4271. Partour Hockky, E. Brooks, Wareham, Dorset. 

4272. Toos for Cuttinc Metat, T. Greenwood, Man- 
chester, 


4273. Curtmnc Smoky CuimNeys, T. Sheppard, 
London. 

4274. Roap- brREAKING Macuinery, H. Morrison, 
London. 

4275. Tires for Cycies, J. W. Graham, Sheffield. 

4276. CircuLaR Kwyitting Macuing, J. Bettney, 


London. 

4277, Copyrnc Apparatus, W. M. Williams, London. 

4278. Raitway SIGNALLING AppaRatvs, J. A. Busher, 
Londen. 

4279. Brake for Cycuigs, A. Bodding, London. 

4280. VaNniILINNE, J. C. Mewburn.-—{(Chemisehy Fabric 
con Heyden, Gesellschaft mil beschracnkter Haytung, 

Germany.) 

4281. Tosacco Pipss, 8. A. Sewell, London. 

4282. ExLecrric Lamp Cut-outs, G. Byng and A. E. 
Angold, London. 

4283. Furnace Linines, H. and H. J. Warrington, 
London. 

4284. FLExrBLE Harr Waver, G. Adanis, London. 

4285. AntmaL Traps, W. and T. D. Bayliff, and B. 
Draper, jose, a 

4286. AERATED WaTER Fountains, E. O. Halvorson, 
London. 








4287, ELrectric Arc Lamp, H. Y. James, Salford, 
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4288. Curtinc Matcaks, J. Willmot and W. A. Ellis, 4383. Wixpow Suapr Ro.iers, H. M. Sturgis, St. 
London. Louis, Missouri, U.S.A. 

4289. CycLr Stanps, F. E. Wood, London. 

4290. Ensurtnc Sarety on Raitways, E. Tyer, d 
London. 385. Fink Brupce for Furnacss, J. Phipps, London. 

4291. Stencit Printine on Carns, F. Ellam, London. | 4386. Cartriper, H. F. Land, Wakefield. 

4292. CycLte LAMp CARRIER or BRacKET, F. Gibbins, | 4387, Scarr Stipe, W. and G. Myers, Birmingham. 
London, 

4293. Saucepans, C. Prentice, London. 

4294. Enve ore for Lerrers and Circucars, A. B. Bell, | 4389. Burrons, The American Fastener Company and 

London. QO, L. Mahon, London. 

205. VaLvEs for Ark Brakes, W. O. Gunckel, London. | 4390. FisH-nooks, W. F. Evans and F. M. Blaney, 
London. 

| 4391. Brake Gear for Ventcies, J. J. D. Cleminson, 
London. 





4384. WiInpow SHatr 
Louis, Missouri, U.S.A 











London. 
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428 RECOVERING Zinc from ReFRacTtoRY Ores, J. 
Jones, London. 

4297. Reeropucinc Worps on Paper, P. E. Knell 
and J. Coghlan, London. 4392. Ou Enoryes, H. C. L. Holden, Woolwich. 

4298. Process for RENDERING CARBIDE NoNuyGro- | 4393. Fountarn Pennouper, F. C. Edgar, Bristol. 
scopic, P. Jensen.—{J/. von Orlowshy, Russia.) 4304. WASHING PLUNGER, G. Bate.—(7. Cundy, United 

4299. CiGaR and Cicgaretre Houpers, H. Windmiiller, | — States.) 
London. ; 4395. PROPELLING VESSELS, M. H. C. and R. E. C. Shann, 

4300. Raisine Pit Cages, E. Edwards.—(H. Herrmann, London. 
Germany.) 4396. AXLE Brarincs, A. Craig and W. Phillips, 

4301. ENveLopes and Lerrer-carps, E. von Bosch, London. 
London. 4897. Foor Covertines, J. H. Meeteer, London. 

4302. Imrratine Fasrics, W. P. Thompson.—(Z. Hirsch, | 4398. 
Germany.) London. 

4303. IRontnG Macuines, C. L. Braithwaite and E. | 4309. Brusues, G. E. Ashdown, Newbury. 
©'Brien, Manchester. 4400. Vatves, G. Andrews, London. 

4304. Boxes, R. D. Cole, Liverpool. 4401. Borries, W. H. Gardam, London. 

4305. Eases, J. W. Brown and H. Baguley, Man- | 4402. Device for CLEANING DrcANTERS, H. Robson, 
chester. | London. 

4306. Evectropes for Batrreriges, P. W. Northey, | 4403. CARBURETTERS for O1L Motors, M. H. Smith, 
London. London. 

4307. NavaLand MILirarRy WARFARE Apparatus, G. H. | 4404. IGnrrion Tuse for Orn EnGines, M. H. Smith, 
Jones, London. London. 

4308. CLOTHES - WASHING MACHINES, A. Webber, | 4405. Routuinc CLoru, H. James, London. 
London. 4406. SPINNING Macutings, E. K. Baker, London. 

4809. Door - secURING Owen, | 4407. Cycte Drivinc Gear, V. E. Doremus and P. T. 
Liverpool. | Wall, London. 

4310. Typewriters, A. A. Morse and C, W. Thompson, | 4408. CycLe Brakes, V. E. Doremus and P. T. Wall, 
London. | London. 

4311. Wave Power UTiuisinc Apparatus, B. Rider, | 4409. ELecrric Raitway System, W. H. Wheatley. 
London. (L. BE. Watkins and G. M. Jewett, United States.) 











> 






Apparatus, J. W. 














¢ ApvusTerRs, H. M. Sturgis, St. | 


4388. MacuinE for SHEARING PLateEs, H. 8, Thomas, | 


Evecrric Raiway Systems, J. M. Murphy, 


4482. VaLves, A. Paterson, Glasgow. 
| 4483. HarRpb-soLpERING Cast Iron, F, Pich, Man- 
chester. 
| 4484. Pistons, J. G. A. Kitchen, Manchester. 
| 4485. Steam Locomotives, W. Simpson, W. L. Bodman, 
and D. H. Simpson, Manchester, 
| 4486, INSTANTANBOUS STEAM GENERATORS, W, Simpson, 
W. L. Bodman, and D. H. Simpson, Manchester. 
| 4487. Steam Locomorives, W. Simpson, W. L. Bodman, 
and D. H. Simpson, Manchester. 
| 4488, CLutcH ARRANGEMENT, W. Simpson, W. L. Bod- 
man, and D, H. Simpson, Manchester. 
4489, CLEANING Rops, W. F. Matthes, London. 











United States.) 

4491, “Stipe” Reservork Pen, G. H, Lock, Hull, 

4492. Tosacco Pips, J. F. Treston, Dublin. 

4493. CARDBOARD Box, W. H. Unsworth, Liverpool. 

4494. GrRinpING Carbs, W. Houldsworth, Manchester. 

4495. Dentat Cuatirs, A. Bogren, Manchester. 

4496. Taprinc and Meastring Syrup, E. H Ericson, 
Glasgow. 

| 4497. Brovcies, W. P. and H. Fraser, Leith, 

| 4498. Moror Car, C. M. Johnson, London. 

4499, Apparatus for StRETCHING YARN, R, Hutchison, 

Glasgow. 

| 4500. RecoRDING Sreep, G. R, Hislop, Glasgow. 

| 4501. Tyee Printinc Presses, C. M. Waddie, Edin- 

| burgh. 

4502. Anastomosis, A. Goldschmidt.—(F. Goldschmidt, 
Germany.) 

4503. Extractine Juice from Lemons, C. E Challis, 
London. 

4504. Door Hanpuks, A. O. Cairns, Portsmouth. 

4505. MANUFACTURE of CABINETs, C y. Everett, 
London. 

4506. Metuop of Revotving PLatvorMs, W. Warwick, 
London. 

4507. Berarincs for Bicycies, H. M. 
London. 

4508. Merertinc Evectrric Current, W. A. Price, 
London. 

| 4500. TRamcAR ATTacuMENTs, J. T. and S. A, Avery, 

London. 











440. Bortnc Macuinery, 8S. Hodder.—(@. Wetherby, | 


Hepworth, | 











4312. Moron Proputsion for Cyctes, E. Biitikofer, | 4410. Exrractincg CyaNnocEN Compounps, W. J. Farmer 
London. |} and J. M. Somerville, London. 4510. Merratitic Latrurec, H. L. Cunnah and H. A. 

4313. Brakes, A. W. Dennis, London. | 4411. Runners of SPINNING MacuiNeEs, E. Edwards. Hughes, London. 

4314. Hoops, J. Jaques, jun., P. N. Jaques, and J. E. | (&. F. Krajtt, Germany.) 4511. Tin Can-openinG Devices, E. L. Rankin, 
Austin, London. | 4412. Envetores, J. Way, London. London. 

4315. DrIcuinc Macuines, G. J. W. and A. F. Naylor, | 4413. Feepinc ELevators, M. Graham, Birmingham. 4512. TrRansrusina Liqueriep GaskEs, E. Bacault, 
London. 4414. Lamp GLopses, W. H. Witham, London. London 

4316. Hus ATTracHMENTs, F. W. Schroederand I. Lazarus, | 4415. Cycte Sappixs, C. Rauhe, London. 4513. Corset Busks, G. Erfurt, G. Blitz, and H. Corn, 
London. | 4416. Exvectriciry Merers, R. F. 8S. Venner and London. 

4317. TRoLtEY Connection for Boats, F. J. Shewring, | | Chamberlain and Hookham, Ltd., London. 514. Catuopes, V. I. Feeny.—{H. Becker, France.) 
London. 4417. Frost Stups for Horsesuors, J. R. Grayshon, | 4515. Suors, W. E. Simpson, London. 

4318. Firms, H. C. Rheinlander and A. Wrench, London. 4516. Motors, J. Matthews and G. B. Cruikshank, 
London. 4418. Roorine Tires, C. L. A. Janoyer, London. Birmingham. 

4319, Ciostinc ButrerR Cuurss, W. Hopkins, | 4419. Gran Drepcers, J. R. Bell, London. 4517. Frames for VetoctrepgE:, G. E, Minton, Bir- 
London. 4420. Looms for Weravinc Carpers, L. Letalle, mingham. 

4320. SHower Batu Apparatus, R. H. O'Hara, London. 4518. RaG-CARBONISING APPARATUS, B. H. Schiebler, 
London, 4421. CLostnc Recetvers for Gases, E. Batault, | London, 

4321. Fiasnh Powper Icyitinc Apparatus, A. Weiss, London. } 4519. Makinc Bicycte Hoipers, W. Ridlington, 
London. 4422. Propucine METALLIC Beryiuium, L, Liebmann, London. 

1322. Sroprers, P. Schroedter, London. London. 4520. Lamps, R. Rainsford.—(7. &. Whitworth, United 

Toor, Fellows, London. 4423. VenicLE RecorpinG Apparatus, E. Johansson, | — Stetes.) 
. CAsTINe A. Spitzer, London. London. | 4521. Manuracture of Cups for Currs, H. E. Wooster, 


ALARM orSaFety Device for Cyciss, J. Herrmann, 
ndon. | 
Foop Preparations from Cocoa BEAN, H. Higgins, 
ondon, 
. Steam GeNERATORs, R. E. C. Shann, London. 
Apparatus for Cutting Stong, F. M. McLarty, 
London. 
STOPPERING Botrires, W. and W. Hucks, 
-, London. 
Distance Inpicators, A. Gautier.—({R. Picar:/, 
France.) 
433 . PLrayinc CaRD MIXING ARRANGEMENT, O. Poppe, 
Manchester. 











| 4433. Doors for Co-p-strorace CuamBers, W. F. Hob- 
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4332. Fotpinc Cycie Cures, H. 
Sussex. | 
Piston and Packing Rives, &e., H. Watson, | 
th. | 
JoIntinG and Connectinc Tuses, J. Adair, | 
ristol. | 
. AvTomMaTic SuHutrer Cowt for Smoky Rooms, 
Heath, London. | 
4336. Srorinc PHotocrapus, J. Wood, Sevenoaks, | 
Kent. j 
4337. Friction Ciutcues, C. Koerte, Leeds. | 
4338. REGULATOR NoseEBaG, J. Mussell, Tipton, Stafford- | 
shire. | 
4339. Corn AtracumMest for Meters, H. S. May, | 
| 


Payne, Grinstead, 

















Blackpool. 
4340. SHUFFLING Box for Carp Piayina, A. M. Maude, | 
Windsor. | 

4341. Pome for Bepsreaps, G. A. Billington, Liver- | 
pool. 

4342. COMPOSITION as a Non-conpuctor of Heat, A. 
Hanemann.—{(—. Thomsen, Uruguay.) 

4343. Blocks for Pavements, J. J. Lish, Newcastle- | 
upon-Tyne. | 

4344. ACETYLENE GENERATORS, H. O. Oddy, Harro- | 
gate. | 

4345. Looms, G. Stubley and J. W. Wray, Leeds. | 

4346. Fire-GuarpD, F. A. Mabbott and F. W. Naylor, | 
Isle of Man. | 

4347. SECURING an INTERMITTENT FLow of Water, J. 
Kirkman, Manchester. ; 

4348. PRessuRE INpIcaTING APPARATUS, J. B. Ca 
Newcastle-on-Fyne. 

4349, Sup SicNas, E. Brown, Birmingham. 

4350: SaucepaN Hanp tes, T. C. Clark and C. Parish, 
Wolverhampton. ’ 

4351. Bearines for Compinc Macutnes, J. R. Hoyle 

id H. Colburn, Keighley. c 
en of ACETYLENE Gas, H. Walker, 

ondaon, 

. Fountary Pens, J. Fletcher, Nottingham. 

. Power TRansMITTERS, G. J. Altham, Kéighley. 

. BortLe Stoppers, J. Forshaw, jun., Liverpoo). 
4356. Winpow Letrers and Devices, C. H. Currie, 

‘  Liverpcol. 

4357. TRANSMISSION Betts, A. Leclercq and C. Dela- 
croix, Brussels. 

$358. BLinps, R. Cruchet, Brussels. 

4359. GENERATING ACETYLENE Gas, H. Dant, Halifax. 

4360. Gotr Batt, A. Henry, Glasgow. 

4361. SMALL-AaRMs, H. Fiedeler, Birmingham. 

$362. Coat Savers for Fire-crates, J. Mothersill, 
Manchester. 

$363. Tike TIGHTENER, W. H. Wallingford, Glasgow. 

4364, Dynamite Guns, W. M. McDougall, Manchester. 

1365. Tires, T. Gare, Manchester. 

4366. NaILING MACHINE for Foot Coverinas, E. Lee, 
Manchester. 

4367, CHAIN WELDING MacHines, H. Spiihl, Man- 
chester. 

4368. WHEELs, G. G: Exton, Bromley. 

350. FLoweR Hoiper, W. B. Smith, Glasgow. 

7-3 a and Pouriryinc Water, H. Cawallin, | 
ondon. 

- Evecrric Meter, J. Finlayson, Glasgow. 
ACETYLENE 
Birmingham. 
4373. Svucar Bas, W. D. 












| 
res, 






























Wall and J. P. Muir, 


- CYCLE Sapp.es, W. Brampton, Birmingham. 


Birmingham. 


4377. Construction of Excentrics, J. T. M. Hircock, | 4474. Burrers, J. F. Bennett and T. Kosugi, Dore, 


Birmingham. 


= LockinG Doors, H.C. Harding and W. T. Beaty, 
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4380. 


SpacinG Typr, J. T. Boyes, London. | 
Fountain Pens, J. Y. Johnson.(The Eagle | 
Pencil Company, United States.) ea 
4381. GussETs for Trousers, E. Harlan, St. Louis, | 
Missomi, U.S.A. “a 
4382. RACk-STAR | 








ial 
Louis, Missouri, U.S.A. 


4434. INDIA-RUBBER Werr Wes, A. C. Watson, London. London. 
| 4435. ELecrric SIGNALLING APPARATUs, C. S. Davy, | 4530. Macuines for Strercuinac Leatuer, A. Fox, 
London. 


4461. Water-coo.ine Tanks, H. B. Graham and T. W. 
4462. ComBINED CiGaR and CiGARETTE Hovper, H. F. 


4463. STEREOTYPE MATRIX MACHIN 


4465. STARTING and Stopptnc VEWICLEs, P. R. Allen, 


4466. BorLers, W. Geipel and F. M. T. Lange, London. 
| 4467. WATERPROOFING THREADs, S. Courtauld and Co., 


4468. Conpvuits for Wires, F. G. Howard and A. W. 
Gas Generator, J. H. Ross, | 4469. Watcu Swivet, J. Vogt, London. 

mdon. 447 
- Foipixe Sreps, C. F, M. le Mage, London. | 4472. 


SECURING Biinps to Rotiers, W. H. Lewis, | 4473. Conpensers for Motor Cars, J. E. Wallis, 


4475. Pirk Wrencues, W. P. and T. Fox, Sheffield. 
ndon. 4476. SHOE Lace 
4477. Nosk-Bac, C. McCallum, Glasgow. 

4478. Pneumatic Tires, 8. Richards, Nottingham. 
4479. ParLour GaAmeE of Cocoa-nuts, J. Myerscough, 


4480. 
Macuixe, W. P. Maxwell, St. | 4481. Front ForK-END for Cycies, T. Martin, Bir- | system of circulating heating pipes, a tank situated 


4522. Roveuine Devices for Boors, R. G. Caie, 


4424. Warprosgs, F. Vogel, London. 
4 
London. 


425. GRINDING DRILLs, T. Coventry, Manchester. 

4426. TRIMMING Boot Sovgs, Z. T. French and W. C. | 
Meyer, London. 4523. SHavina Urensit, E. W. Powell, London. 

$427. Squirt for Prosecrine Liquips, C. J. Kintner, | 4524. Rarpway Train UMBRELLA Stanp, B. E. Taplin, 
London. London. 

4428. Post-MARKING Macuine, H. E. Waite, London. 4525. MANUFACTURE Of RuBBER TiREs, J. Marshall, 

4429. Nur Locks, W. E. Caylor, London. London. 

4430. PAPER SurFactnc, G. Johnston, J. Blaine, and | 4526. Traps, J. E. Ellis, London. 

T. Marshall, Glasgow. 4527. TricGeR Mecnanism for Guns, E. J. Bland, 

4431. ‘* Toe Hawvey Fipre,” J. Hawley, London. London. 

4432. Syrincgs, A. Bennett and G. C. Jones, Basing- | 4528. Comprnep Bort.e Stopper and Liquip MEASURE, 
stoke. P. A. Woodwell, J. H. Deakin, and J. H. Smith, 
London. | 

4529. Receivers for Storinc Gas, J. B. Bourseau, 


| London. 























dell and A. W. Jones, London. 


London. 
4436. HoLpers for Spoois of TypEwRITER Rippons, H. 
H. Lake.—(R. G@. Hopkins, United States.) 452 


4531. Meters, E. W. T. Richmond, London. 
InDUsTRIAL GLUTEN CompouNpbs, W. Painter, 








4437. PORTABLE PHOTOGRAPHIC DARK-ROOMS, M. C. de London. 
Sane London. 4533. Treatine Tosnacco Lear, J.C. F. W. Feldhausen, 
4438. Cans, A. J. Boult.—(The Canister Machine Com- London. 


4534. NirrosopHEeNois, G. W. Johnson.—(Kalle and 


pany, Ltd., Canada.) 
€o., Germany.) 


4439. Cans, A. J. Boult.—(The Canister Machine Com- 


—<—<——— 


| return water from said pipes, means for coc 


| water, and a pipe connecting the tank with thee = 
| e sai 
| 






inlet nozzle for delivering the water to the inject 
substantially as described. sic 
590,023. Toot ror REMOVING Skcrions pp 
Seytue Bars, C. N. Robinson, Pawlet, Vt— Kit 
July 2nd, 1897. a. 
Claim.—(1)_ A tool or implement for remo; 
knives or sections from scythe or sickle bars © mpeit 
ing a body portion having at one end a recess and side 


portions d! 2, one ef said side portions being longer 


than the other, substantially as shown. (2) 4 tool o; 
implement for removing knives or sections from 
[590,023] - re 








scythe or sickle bars consisting of a body portion pro- 

vided at one end with a depending part or guide 1 

transverse slot or recess of substantially the same 

width as the scythe or sickle bar, and a depending 
rt for engagement with the straight-cdge of the 
nife or section, for the purpose set forth. 


§90,051. Too. Support Brock ror Latues, Cr 
Weddell, Catoctin Furnace, Md.—Filed Novvinie; 

5th, 1896, 
Claim.—{1) In eombination, a block having a flat 
lower surface and a central aperture, steps arranged 
| in a spiral from each side of a groove in the upper 
surface, and lugs formed at the outer corner of each 








step, asand for the purpose described. (2) In com- 
bination with a tool post, a circular block having a 
hole in the centre thereof for the passage of the tool 
post, a groove for the accommodation of the tool, and 
two series of steps starting from said groove and pre 

ceeding upward, said steps having lugs formed thereon, 





4535. Arr Compressors, T. H. Roberts, London. 


panu, Ltd., Canada.) 
4536. Frat Irons, A. P. Hoare and J. Burgess, 


4440. Cans, A. J. Boult. {The Canister Machine Com- 

pany, Ltd., Canada.) London. 
4441. ELectrric Motors, H. O. Duncan, Londor. 4537. Sounp- propucInG Apparatus, J. N. Brown, 
4442. Ratstnc and Lowerinc Loaps, C. H. P. Hoppe, London. 

London. 4538. Trays for ContaintnG GLasses, G. 
4443. ExTrractinc Metats from Ores, S. H. Johnson, London. 

London. 4539. Toys, J. H. Sykes, H. F. Swindlehurst, and J. 
4444. Pneumatic Tires, A. J. Boult. —(V. Leech, Liverpool. 

4540 Curr Protector, W. Lyon, Manchester. 


Scott, 


Carrier, 


France.) 
4445. PuotoGrapuic Fitms, A. J. Boult.—(/. M. | 4541. Horse Ripinc Sappies, O. Grubb, Birming- 
Reichenbach, United States.) ham. 


4446. TREATMENT of ACETYLENE Gas, P. M. Justice.— | 4542. Cloak and Watcu Howpers, L. Schleshiner, 





(The Aligemeine Carbid und Acetylen-Gesellachast—mit London. 

heschviinker Hastung—Germany.) $543. ArtiriciaL Stone Makino, C. Schoenfelder, 
4447. SecurinG Laptgs’ Hats on the Heap, C. E. and Liverpool. 

J. F. Cookson, Liverpool. 4544. Manuracture of Barrets, G. Holzknecht, 


4448. PNecmatic Tires and Rims, J. J. Peover, Man- Liverpool. 
chester. 4545. CoLouRING Matter, 0. Imray.—(The Farbirerke 
4449, ATTACHING SHow Carps to ArticieEs, J. E. Farr, vormals Meister, Lucius, and Briining, Germany.) 
Birmingham. 4546. HorsesHogk Rovauine Stups, R. Hornsteiner, 
4450. STUFFING-BoxEs, W. Sherratt, Liverpool. London. wy: 
4451. Trousers SuspenpErs, G. and J. Killing, Man- | 4547. Manuracture of Straps, A. C. H. von Kanig, 
chester. London. 
4548. Separatina Dust from Hay, W. Sutcliffe, Liver- 











4452. CycLometers, E. G. Dorchester, Liverpool. 

4453. Lock-nuts, E. A. Goddin, London. pool, 

4454. CycLe Sappves, K. and R. Richter, London. 4549. Ecevators, H. H. Leigh.{F. J. Sprague, 
4 Evectric Raiiways, F. C. Esmond, London. United States.) 

4456. Extractinc Gop from Ores, H. J. Kirkman, | 4550. Sicnat System, E. Edwards.—(W. Stillirell and 


London. A. Barneck, United States.) 

4457. Sarety Devices for WATER GauGes, H. Froehlich, 
London. 

4458. Jorntinc BAMBoo FrRAMEs of VELOcIPEDEs, H. W. 
Dover and P. Phipps, London. 

4459. SroraGe of Catcium Carsipe, L. Riimelin and 
H. Auer, London. 

4460. Drivinc MecuanisM, T. W. Blumfield and H. B. 
Graham, London. 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette. 





589,989. InreRLockinc Conk - puLLEY, Wo H 
Gripiths, Medford, Mass.—Filed Oct bev Tth, 1896, 
Claim.—In an extensible pulley the combination of 
two counterpart sections, each section consisting of a 
flaring shell provided with a hub and a rim formed 


Blumfield, London. 





L. Aumont, London. 





W. A. Shaw, 


London. d 
4464. Suirt Stups, E. W. Thurgar, London. 
London. 


23rd February, 1808, 





itd., ¢ W. P. Dreaper, Bocking, nex ai Be. a . ee 
Ltd., and P. Dreaper, Bocking, near Braintree with seats, and a head provided with integral, separated 
fingers resting at their free ends in said seats, and 
removable means securing them therein, the fingers 
of one section passing into the spaces separating 
“ING in Bep, H. James, London. the fingers of the other section, substantially as de- 


1. ELectric Ciock, E. Wareham, Chelmsford. scribed. 
Sortine, &c., MaTeRiats, J. J. Armfield, Ring- | 590,014, Apparatus FOR HEATING AND CIRCULATING 
- Water, M. M. Brophy, London, England.—Filed 
October 28th, 1895. 
Claim.—(1) In a heating system, the combination 
with a circulating system, of a steam injector in said 
system, and a cooling device interposed between the 
injector and the return pipe of said page nie | sys- 
tem, whereby the circulating fluid is cooled before 
passing to the injector, substantially as described. 
(2) In a heating apparatus, the combination of an ex- 
haust injector, means for supplying the injector with 
exhaust steam, an inlet nozzle for water, an outlet 
nozzle for the discharge of the steam and water, a 








Sclater, London. 








wor od, Han 
Basingstoke. 
near Sheffield. 


F. Davenport, Leek. 





Preston. 
EXTILE Baa, T. Judge, London. 


a 











mingham. above the level of said inlet nozzle, for receiving the 


substantially as and for the purpose set forth. 


590,271. Smact Lock For Bo.t Guns, P. Mauser, 
O'nrndort, Germaay.—Fidled December 2ad, 189. 

Claim.—(1) A receiver, a bolt having a fixed handle, 
and having oscillatory and longitudinal movements 
therein, a small lock secured to and moving longi- 
tudinally with said bolt at rear of its handle, engaging 
said receiver when moved forward, then prevented 
thereby from rotation, and free to rotate when moved 
back, and a firing pin carried by said bolt, said bolt 
and small lock movable from a clesed position in said 
receiver to an open position at rear thereof, and the 
one having a notch adjacent to the other, said handle 
turning down to lock the Jolt in the closed position 
and turning up to free it and move it back, in combi- 
nation with a catch carried by one of said parts and 
engaging the notch in the other of ssid parts when 
the handle is turned up and moved back, and then 
locking said small lock non-rotatively to the bolt, sail 


(590.271) 


«€ 6’ 














catch having a portion engaging and moved by the 
receiver as said parts approach the forward position, 
and thereby disengaged from said notch, and then 
as said bolt handle to oscillate. (2) A bolt 
naving a notch 61, and small lock E swivelled ghercto 
and having a socket ¢3, a notch ¢4, and a reCess ¢°, 
and a catch H re of a pin seated in said 
socket, engaging said notch }! in said bolt, and having 
a stud h moving in said notch ¢4, all combined and 
arranged substantially as and for the purpose set forth. 
(3) A receiver, and a bolt working therein and having 
an open rear end, in combination with a small lock E 
swivelled to and closing the rearend of said bolt, bear- 
ing at its under side on said receiver, and having « 
lateral projecting flange ¢ near its front end, and 
surrounding the exposed end of said bolt, and con- 
stituting a gas shield for deflecting rearwardly-escap- 
ing gases. 
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JAPAN.—INDUSTRIAL 
SCIENTIFIC. 
No, XVILL. TWO LARGE BUSINESS CONCERNS. 
7 [From our Special Commissioner. | 
Tokyo. December 24th. 

Epwin ARNOLD, in writing of Japan in 1889, has 
that everything Japanese was small. In extenua- 
his assertion, he says, “I know I abuse this 
‘little’ [and so he did] but all in Japan is 
choito (lasting but an instant), except the 
amps, Which are colossal, aid the sea and the 
a” But the sea can hardly be said to be in 
moan, and the mountains are a freak of nature, while 
shrimps referred to were prawns. So it uppears 
that in Sir Edwin Arnold s time there was nothing in 
Japan that was either large or lasting. Not even 
the statues of Daibutzu, nor the temples, nor the 
wrestlers nor the head-dresses and obis of the women, 
nor the two-handed swords, nor the baths, nor the hand- 
writing, nor the enterprise of the people. Well, anyhow, 
all these things must have grown and expanded materi- 
ally; for, at the present day, one and all of the above 
would be accounted big in any country. 


yODERN AND 


SIR 
told us 
tion of 
adjective 
chisal (small), 


However, there have come into existence since the | 
oet-journalist’s visit to this country many large institu- | 


! 


tions and things which would astound those writers who 
eystematically refer to Japan as a sort of little doll's- 
house land. Engineering and industrial enterprise have 
heen largely responsible for this revolution. As pointed 
out in a recent article, there is a stretch of railway now 
running within a few miles of the whole length of the 
main island, Hondo, making a complete stretch of rail- 
way 1150 miles long. Two of the Government dock- 
yards employ 6000 hands each. There is one arsenal 
vith 2500 men, and another with over 1000. The 
Japanese army NOW numbers half-a-million men, and the 
navy, already large, is rapidly growing. The mercantile 
marine compares well with that of almost any country 
except Great Britain. 

The public buildings in Tokyo are as large, if not in as 
ood a style, as those in most countries ; and some of the 
private businesses are—like Sir Edwin Arnold’s shrimps 

“eolossal.”” 

To afford an idea of the importance of these concerns, 
[ propose to give you some particulars with regard to 
two of them, viz., the Nippon Yusen Kaisha, and the 
Mitsui Company. 

The Nippon Yusen Kaisha, or “ Japan Mail Steam- 
ship Company,” is said to be the third largest shipowning 
company in the world. The present capacity of its fleet, | 
with the ships under construction, amounts to little less 
than 200,000 tonnage, comprising some ninety ships, of | 
which about forty are of over 2000 tons each. There are | 
some twenty-five foreign commanders in this service. The | 
company has over seventy branch offices and agencies in | 

| 
| 


various parts of the world, and has established lines running 
toand from Europe, Asia, Africa, America, and Austral- 
sia. That partof the world usually referred to as the ‘‘ Far 
Kast’ is thoroughly permeated with Japanese merchant | 
ships. The capital of this company is £2,200,000 sterling. | 
It would be going too far to say that it is an unqualified 
commercial suecess just now, although it is heavily subsi- | 
dised by the Japanese Government. But there can be | 
no question as to the good work it is doing in advancing | 
the national interests. Its eventual success will depend 
almost entirely on constant and reciprocal freights, and 
it will be a strange anomaly if Japan should think well to 
discourage imports from foreign countries by increasing 
her customs tariffs, and thus to cripple her mercantile 
marine, which she is so conscientiously backing up at the 
present day, and of the rapid growth of which she is very 
justly proud. A heavily protective policy will assuredly 
mean the death blow to the Nippon Yusen Kaisha. The 
other concern, the Mitsui Company, is quite a different 
affair, though equally interesting and important. 

I send you a photograph of the head offices in Tokyo, now 
nearly ready for use, and which undoubtedly are as large, 
if not larger than those of any other private firm in the 
world. This building has a frontage of 230ft., and a 
depth of 204ft. It is of five stories, and is faced with 
granite and terra-cotta. It is fireproof and earthquake- 
proof, and is ventilated throughout on the hot-and-cold 
blast principle. Electricity is used for working the lifts, 
and for lighting. Its largest room is 120ft. by 54ft. 

The business of the Mitsui Company is owned entirely 
by members of the Mitsui family, and its various branches 
are organised as follows :—(1) Banking ; (2) merchant- 
Ing; (8) mining; (4) Dry goods manufacturing and deal- 
ing; (5) land owning and land management; (6) indus- 
trial and engineering works. To afford an idea of the 
financial condition of the banking department alone, I 
subjoin an extract from a six months’ balance-sheet. The 
figures being given in yen, can be reduced to sterling 
by dividing them by 10, according to the new standard 
of currency : 

A Sir Mouths’ Balance-sheet of the Mitsui Bank, 30th June, 1896. 
LIABILITIES, Yen. 
To paid-up capital 2,000,000 000 
» reserve funds 308,276 150 
5, fixed deposits os 8,902,823 390 
; current accounts 11,996,271 375 
, sundry deposits 3,575,340 777 
Nippon Ginko accounts, bills re-dis- 
counted, &c.... ... ... 
profit and loss account ... 








5,571,449 074 
403,078 798 





Yen 34,257,239 564 

ASSETS, Yen. 
By cash and bullion in hand... ... 1,646,515 648 
», Government and municipal bonds 6,880,328 344 
, stocks, debentures, &c. fn eS. . 6,213,496 450 | 
loansand advanceson sundry securities 12,822,711 62 
», deposits and current accounts 473,611 015 } 
»» billsdiscounted ... ... ... 5,732,968 519 
»» bank premises and furniture 487,607 960 











Yen 34,257,239 564 
This firm have branches for buying and selling pur- 

















poses in almost all the important markets of the world, 
and for the carrying on of their banking business ; they 
have no less than 300 branches in the interior of Japan 
alone. I should be afraid to say how many employés 
are attached to this business, but as far as what we 
should call in England “ operative engineers ’’ are con- 
cerned, there cannot be very far short of 2000 of them ; 
and these form hardly more than an insignificant portion 
of the total. 

There are many other very large and interesting com- 
mercial and industrial concerns in Japan, which, if I 
could notice them, would conclusively show how grossly 
the ‘smallness ” of this country has been exaggerated, 
and it was my intention to embody one of these, the 
Mitsu Bishi Company, in this article, but as they are the 
largest shipbuilders in the country, and they are doing 
some extremely interesting work now, I propose to deal 
with them separately and later on. 

No, XIX.—THE FOREIGN ADVISERS TO THE JAPANESE. 
NaGasakI, December 29th. 

The position of foreign adviser to the Japanese is a 
very strange one, and entirely unlike that of people in an 
equivalent position elsewhere. The fact of the matter is, 
Japan is rather in the position of a courageous old lady, 
who is trying to learn the bicycle, and has partially, 
perhaps nearly entirely, succeeded. But while she is able 
to make quite a show of going alone, and would not for 
worlds be seen with anyone holding up her machine for 
her, or starting her off, she is glad to know that there is a 
faithful attendant somewhere mixing among the crowd on 
the footpath, who, as she cannot yet attain a very high 
speed, has no difficulty in keeping up with her, to catch 
her when she falls, or to pick up the pieces, or to give her 
a quiet hint if she sits awkwardly, or her dress does not 
hang right. 

But her attendant must not let his presence be known, 








it would have been to her advantage to retain, goes with- 
out saying. And it is equally certain that, if she has got 
good men left with her, it is not because she overpays 
them, or because she treats them in a way that is usual 
with technical advisers. In England, if we want technical 
advice we find it a great nuisance, and very expensive ; 
but we are not ashamed of taking it, nor of letting people 
know that we have taken it. Nor should we care to 
indulge in the costly luxury, unless we meant to be 
guided by it when we had got it. So in England, at all 
events, the expert as a rule gets plenty of money, and 
plenty of honour and glory; all of which are very 
desirable, no doubt. But tne foreign expert in Japan 
gets neither honour nor glory, and in most cases less 
money than he might expect elsewhere. Then, why does 
he stay? There must be some other incentive. There 
are, of course, other considerations than honour, glory, 
and a vast amount of money—which weigh with some 
men—and they are comfort, pleasant surroundings, 
freedom from responsibility and family ties. 

These are the considerations which keep most of the 
first-rate men that the Japanese still retain in their ser- 
vice at their posts. In Japan one can live well without 
a very great expenditure; there is a fund of things 
which are interesting to the scientific and intelligent man. 
It is a beautiful country, and there is a certain freedom in 
living which one does not get at home; and finally, some 
of the foreign employés have Japanese wives and families, 
and lead, to a certain extent, a Japanese life. It would 
be a difficult matter for such men to transplant them- 
selves and their surroundings and endeavour to re-ac- 
climatise themselves in their native land or elsewhere. 

But these men are not the unhappy, underpaid, and 
weak-minded individuals who, according to treaty-port 
theories, have sold themselves to the enemy, and are in 
the habit of submitting to indignity at the hands of the 
Japanese. But their crime lies in the fact that they are 
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except in cases of emergency, for that would take away 
the credit from the old lady, who wishes people to see 
that she is ‘‘ doing it all by herself.’ After all it is a 
pardonable vanity, and as long as she pays her attendant 
the amount she has agreed to pay, he cannot genuinely say 
that he is hardly done by, especially if she treats him 
well. To do her credit, she is very prompt in paying him 
his salary, and when she is alone with him is very polite 
to him, and makes him as comfortable as she can. She 
will also listen to his advice in private; and if she does 
not always follow it, she has, at least, a sufficient sense of 
justice not to hold him responsible for any mistakes she 
may make. She does not pay very high wages, but then 
she has no difficulty in getting good men, for she is a 
nice old lady to talk to. Many good people apply for 
the work, out of curiosity, because they have heard that 
the situation has its advantages, and many go away after 
a short trial, because, when they get there, they see that 
‘the job doesn’t lead to anything.” Many good men get 
discharged, for the old lady is very capricious, and she 
especially dislikes her attendants to talk about having 
assisted her in any way. But some good men stop on 
and on, for they have got used to her eccentricities, 
and like her, in spite of her weaknesses, feeling that they 
might go further and fare worse. 

Such is the position of the foreign advisers to the 
Japanese at the present day. They, as a class, are a 
thoroughly competent set of men working without osten- 
tation, getting no credit for what they do, receiving their 
money regularly, and to some extent freer from responsi- 
bility than is usually the case elsewhere, for they have 
been obliged in a measure to sink their individuality. 
One often reads that Japan treats her foreign advisers 
very badly. But these gentlemen do not say so them- 
selves, with very few exceptions. Japan treats them 
strangely, it is true, but then Japan does nearly every- 
thing strangely. And in taking all the credit for what 
they do, she does not probably deceive anybody but her- 
self. She has made so much progress under their tuition 
that one would think that she would be proud of the 
advisers she has had. However, that does not seem to 
strike her. 

That Japan has let many good men leave her whom 


| here, is too sweeping to be accurate. 


perforce out of touch with the treaty-port trading element, 
and are what is called ‘“‘ pro-Japanese ''—a terrible thing 
to be accused of. To be pro-Japanese means simply 
that they have been in intimate touch with the people of 
the country, talk their language, have endeavoured to 
understand them, and take them as seriously as they can, 
and in some cases, though not many, they are living a 
partially Japanese life. 

The small foreign community of Tokyo, which, as far 
as similarity in living and class of man is concerned, 
might be thousands of miles from the foreign community 
of Yokohama, is largely composed of professional people 
in Japanese employ, and it would be hard to find a more 
miscellaneous and interesting collection of men whom 
chance had thrown together and fate had kept together 
in that, to us, remote corner of the world. They are 
most of them gentlemen, and nearly all thoroughly 
efficient experts in some particular line—law, literature, 
medicine, chemistry, civil and mechanical engineering, 
telegraphy, literature, science, and so on; and there are 
a number of other professional men, who. while not 
directly in the employ of the Japanese, are living here in 
private practice, which practice largely consists in doing 
work for the Japanese, which comes out eventually as 
having emanated from Japanese sources. 

‘A good man wastes his life out here,’ has been said 
to me over and over again by treaty-port people. I have 
come across many people, good and bad, wasting their 
lives in Japan, but the expression, like many others used 
It would be more 
correct to say, ‘‘An ambitious man wastes his. time in 
Japan ;” for he does not stand much chance of making 
fame or a great deal of money, and he runs the risk of 
fossilising himself. But you can be a good and yet a 
modest man even in these days of rush ; anda thoroughly 
competent expert may yet live comfortably in Japan if 
he is content to “ hide his light under a bushel,” and let 
other people take the credit for what he is doing. 

The treaty-port people may have built up the foreign 
trade of the country, but it is the Tokyo foreigner who 
has educated, modernised, and civilised the Japanese of 
to-day, and he deserves the utmost credit for what he 
has done. 
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**When I first came here,” said an ex-foreign adviser | 
to the Japanese Government, ‘I was very much hurt | 
when I found that the Japanese asked, and paid for my 
advice, and then did not take it. And when I saw them 
making a mess of things, I got angry, and endeavoured 
to put them right. But it was of no good. Now I} 
pocket my zeal, my pride, and my salary. When they 
ask me anything, I tell them, and they can take my 
advice or not as they like.” No doubt there was 
philosophy in this, but, as the gentleman in question soon 
after quitted the Japanese service, it is probable that he 
found it not quite possible to act up to his theory of not 
feeling slighted in holding his position as an adviser 
whose advice was not taken. 

That to be adviser to the Japanese must be, to say the 
least of it, a trying position, I can illustrate by one of 
many instances which came under iny own notice :— 
There was a certain foreign engineer here whom we will 
eall “*X.” He did not wish to lay claim by any means to 
being an infallible, all-round engineer, but there was one 
particular branch of mechanics with which, rightly or 
wrongly, he was supposed to have a special knowledge. 
On this particular subject he was asked by a well-known 
Japanese to advise him. The applicant had laid down a 
large plant of machinery, and could not get it to work 
satisfactorily. X went into the country to see the place, 
and spent four days in doing so. His advice was simple. 
He told the Japanese that the machinery would never 
work as fixed, nor in the existing building. It must all 
be pulled down and re-arranged. He would tell them how 
to do it, and he did. 

The Japanese gentleman thanked him, paid him, and 








said he would re-organise the establishment as pointed 
out. Two months later, X was applied to to go down again. 
They told him that things were not working properly. He | 


asked them if they had followed his advice, and they said, | 


‘No, because they had consulted a new and thoroughly 
competent Japanese engineer, who said that he could 
make the machines work with less expensive and radical 
alterations shan he had suggested.” X pointed out that 


if he went down again his advice could only be the | 
| admitting the correctness of our views, that a fairly good, 


same as before. But they explained that they had now a 
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THE EXTENSION OF THE PORT OF ANTWERP. | 
No. 1. 

Wuar Liverpool is to England, Marseilles to France, 
and the great ‘‘ Harbour town” to Germany, so is Ant- 
werp to Belgium. It is a very ancient town, possesses 
the oldest exchange in Europe, and though it suffered 
from a diminution of trade and prosperity, at a time | 
coeval with the rise of the Dutch Republic and the enter- 
prise of Amsterdam, yet it has long since recovered | 
that attack of depression. Ever since, its commerce has 
been continually, largely, and uniformly increasing, so 
that from interval to interval it has become necessary to | 
augment, by successive increments, the accommodation 
for shipping and the facilities for dealing and trafticking 
with those who go down to the sea in ships. Extensive 
as many of these alterations, additions, and improve- 
ments unquestionably were, they were still found to 
be incommensurate with the space required, the 
length of quay and extent of wharfage demanded, 
and the arrangements and _ accessories available 
for docking, berthing, Icading, and unloading the 
enormous amount of goods and merchandise which 
incessantly entered and quitted the port. A very 
good idea of the rate of increase, and of the present sum 
total of the maritime tonnage of Antwerp, will be gained 
from the fact that a quarter of a century ago 1,118,158 
tons represented the trade, while now these very respect- 
able figures have attained to 5,363,569 tons. During the 
same period the tonnage of the vessels themselves frequent- 
ing the port has followed closely in the same direction. 
From 1,030,785 tons in 1870, the present register stands 
at 3,536,530. The proportion between the number of 
sailing ships and that of steamers has also varied in 
indirect inverse proportion, since the former is reduced to 
one-fourth of its original sum, and the latter is nearly 
double, reckoning by freight carried. These facts cor- 
roborate the opinions we have already expressed, viz., 
that in all future transits and transports a certain amount 
of speed is de rigueur, no matter what type of haulage or 
propulsion may be adopted. It is evident, therefore, 






















































































and extensive engineering works in conne 
calls made upon its chief port, which are 
creasing, and the Minister of Publie Work 
charged with the duty of investigating and 
the different projects and schemes put forward 
plishing the object in view. This is of a twofold 
and includes an extension of the existing qu 
the up-stream and down-stream reaches of t} 


midable difficulty likely to arise in prolong 
line of quays to a distance of one mile and 
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constant quantity. The Belgian Government has 
fore come to the conclusion to carry out very impo 
ction with the 
continually jp, 
S has been 
Considerin, 
for accom, 
Character 
AYS on both 
le river, | 
Here is no fop. 
ing the present 
& quarter, ang 


it stated that on the up-stream portion the 


perhaps further if required. The plan, therefore of th 
works to be executed in the carrying out of the under. 
‘ 8 


taking represented in Fig. 4 was adopted without on 
objections being raised, and the Government ordered ther 
to be put in hand forthwith. ; 


On the plan, the line AR 
shows the position of the proposed new quay wal] for its 
full length of one mile and a-quarter. It is situated x 
the right bank of the river to the south of the city ne 
along it a channel will be dredged, affording a navigabl 
waterway with a mean width of 1200ft., and a mininan, 
depth of 26ft., under the level of ordinary low tide, At 
certain points the existing river bank will be encroached 
upon, and for its protection a wall C A—see plan—ywil] hp 
constructed of fascines and stonework, 4000ft. in lenaih 
and solidly founded in the bed of the stream, In this 
manner, aided by the construction of a training embank. 
ment on the left bank of the river, 13,200ft. in length 
marked D E on the plan—the position of the river bank 
will be defined and maintained in the future for a total 
length of about two miles and a-half. A distinction manst 
be drawn between these two walls. One—A B inthe plan 
Fig. 4—is a regular quay, provided with all the moder 
appliances, machinery and accessories indispensable to 
meet the exigencies of shipping. But the others—C 4 anj 
IT) K—are really nothing more than—as might be surmised 
from the mode of their construction—a protection for the 
river bank, and to a certain extent useful agents for 
directing the course of the current in the channel, the 
best suited to ensure the fulfilment of the objects in 
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THE MARITIME TRADE OF ANTWERP 
well-maintained speed will count as a very important— | view. This directing dyke or embankment, D EF, will 


new engineer in charge, and that they wished him to 
acquaint the new man with exactly what was to be done. 
So X spent another three or four days repeating his pre- 
vious advice and in going into every detail, even to the 
size of the various driving pulleys, and so on. He gave 
them a complete plan as to how the thing was to be 
arranged, and told them they were lucky not to have had 
a big accident. He heard no more of the matter for some | 
time. One day, however, he got a pressing note from the 
people, asking him to see them in Tokyo, and he went. 
They told him that they had had a terrible smash-up. 
Shafting twisted, machines broken, and water in the pits. 
Would he go down a third time ? He told them “‘ No;” that | 
he really could not go on for ever repeating to no purpose 
what he had said already so often, and that until they 
had put in hand the reforms recommended he would have 
nothing more to do with the matter. And it was only 
then, after a useless expenditure of some thousands of | 
pounds in foolish experimenting, that a decision was come 
to that the place should be re-constructed on the lines 
laid down by—well, by the foreigner. And yet there 
are people who say that the Japanese do not pay for their 
experience. That must be prejudice. 

I only mention this instance, with a view of showing 
that a foreign adviser to the Japanese must be a ‘* heaven- 
born individual, with a character made up mainly of 
patience, tact, efficiency, good temper, self-abnegation, 
and self-effacement.” For an experience such as I have 
quoted is a mild instance of what is happening all the 
time, and twenty years of that sort of thing ought to be 
very trying. If, however, one is possessed of all those 
qualities, and is content to lead a quiet, pleasant, and in- 


teresting life, with a prospect of retiring on a rather | 


adequate competency in one’s old age, then such people 


can be recommended to take a position as technical | 
| a-quarter millions gave Antwerp two miles of quays and 


adviser to the Japanese, and they may be happy. No 


doubt this is why we find so many modest, unassuming, | 


and at the same time highly educated and intellectual men | 
| mechanical appliances. Yet, inspite of this large utilitarian 


among the small foreign community at Tokyo. 








In reply to a question asked in the House of Commons | 
last Monday regarding the Navy, Mr. Goschen said forty-eight | 
engineer officers had been entered during the current year | 


187-98, of whom twenty-six were entered from the training 
school at Keyham, and the remainder from outside ; 321 engine- 


room artificers have been entered during the same period up to | 


February 26th, 





| the accompaning diagrams in Figs. 1 


it may be stated—an indispensable factor in regulating 
the conditions of traftic of every description, both by sea 
and land. It is for this reason, possibly allied to others, 
that our own inland navigation has become reduced to a 
mere nullity. The canals do not fulfil the indispensable 
duties laid down for them, and it is no wonder that their 
semi-stagnant waters have become useless for the pur- 
poses of even ordinary traffic. Obviously, therefore, the 
port that affords, or will afford, the greatest facilities for 
rapid transhipment of merchandise and a quick clear- 


| ance for the vessels will be preferred to those which 


do not possess those advantages. No doubt the actual 
speed of the steamer counts for a good deal, but the fastest 
steamer loses half her points if she is detained, as fre- 
quently happens, an unwarrantable time in her unloading 
and reloading. 

The rate at which Antwerp has advanced as an inter- 
national trading centre and emporium is well shown in 
3. The first of 
the diagrams indicates the progressive increase of the 
vessels plying in the inland waterways of the country 
itself, and a careful examination of it will point out that 
although in a very few instances the ordinates have sunk, 
yet the general run is fairly uniformly maintained, as 
represented by the dotted line A B, which is practically 
touched at some points. There.were three sudden jumps 
on the right side in 1881—82, 1890—91, and in 1893—95 
respectively. In Figs. 2 and 3 the results are given in 
the diagrams for sea-going vessels, and the explanations 
attached to them are quite sufficient to render them easy 
of comprehension. Whether for tons or numbers the 
scales are given, and the ton is taken as equiva- 
lent to 1000 kilogrammes, or 2025 lb.—practically the 
same as the English ton. An expenditure of three and 





wharves, a depth of water from 26ft. to 33ft. and 
furnished the docks with all necessary machinery and 


expenditure, it is a common remark among seamen that 
one is always hampered for want of room in the docks of 
that city. During the last year, the maritime commerce 
has exceeded that of the former returns by a couple of 
inillion tors, and the internal navigation has responded 
by an increase of nearly exactly half that amount, while 
the facilities and accommodation for the extra demand 
made upon their resources have been for a long period a 


have a slope towards the river pitched with stone, and 
will be strongly bonded in with the original river bank by 
a sufficient number of back buttresses. It is estimated 
that the number of cubic yards which will be dredged 


| out of the river and the lands adjoining it before the new 
| channel is completed will amount to one million and 





a-quarter. 

There have been numerous projects advanced and 
plans submitted from time to time for the extension of 
the port in the direction down stream, and the choice of 
the Government has apparently, with some modifications 
to be subsequently referred to, fallen upon that formerly 
proposed by M. Stessels, the chief engineer and founder 
of the Hydrographical Department in Belgium. This 
undertaking consists in making a completely new cut 
from a point in the Scheldt, near Kattendyk, to a point 
at Kruischans, and its principal merit is that it effectually 
obviates the necessity for using the present tortuous 
course, which impedes the navigation and very seriously 
obstructs the passage of the ice striving to free itself at 
the proper time. So far back as 1874 the late Sir John 
Hawkshaw, in his report to the Minister of Public Works, 
strongly recommended the adoption of the Stessels 
scheme, and a few years later his opinion was corrobo- 
rated by the Director-General of the Ponts et Chaussees, 
as well as by Lieutenant-General Brialmont, Inspector: 
General of Engineers, who stated that it would be of 
great service in establishing military works for the 
defence of Antwerp. The whole matter was brought well 
up to date about three years ago, when the Minister of 
Public Works requested M. Franzius, an engineer who 
had acquired considerable reputation as an authority om 
hydraulics by his masterly treatment of the river Wese! 
in the very difficult part of its course between Bremen 
and Bremerhaven, to examine into the different projects 
and report upon them. In his report of July, 1895, to 
which we shall further allude, M. Franzius was decidedly 
in favour of the proposed new channel, but suggested a 
slight variation in the original plan, so as to preserve the 
American dock, the adjoining battery, and some of the 
northern riparian property. At first, so far as the other 
reports were concerned, the examiner came to the con 
clusion that the scheme of MM. Bovie and Dufourny 
fulfilled all the requirements of the case, but on studying 
the question more profoundly, and having become better 
acquainted with the phenomena attending the ice 
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difficulty, M. Franzius completely changed his opinion, | observed that near the point E on the plan, where the | property are avoided. Another advantage is claimed 


so. His reasons for his recantation were 
that, in the first place, the project did not obviate 
the danger ever present of an interruption of the com- 
yuunication of Antwerp with the sea by the accumulation 
of ice. Secondly, the tortuous course 
adopted presented serious impediments 
to the free navigation of the river, and 
also did not place the city in any closer 
proximity to the seaboard. The plan of 
the scheme of MM. Bovie and Dufourny 
js shown in Vig. 5, and marked by the 
letters A BC D IE in the channel of the 
Scheldt. It, in reality, follows the pre- 
gent sinuous course of the river, and we 
confess we are somewhat surprised that 
so experienced an authority as the referee 
should have for a moment accorded it his 
ganction. As a means for the rectifica- 
tion and improvement of the old course 
of the stream it accomplishes literally 
nothing, either in distance or direction, 
and it is no wonder that it has been set 
aside for & successor possessing far su- 
perior claims to consideration and at- 
tention. 

Referring again to Fig. 5, it will be seen 
that there is another plan showing the 
Hawkshaw-Brialmont project, and M. 
Franzius candidly and honourably admits 
that it was the merits of this last-men- 
tioned scheme which caused him to 
recognise and acknowledge the many dis- 
advantages of the former, and led him 
finally to assign the preference to the 
other. What may be termed the inde- 
pendent portion of the Hawkshaw- 
Brialmont plan extends from B to E, its 
distinguishing feature consisting in the 
cutting for that distance, about forr 
miles, a completely new channel, and 
thus reviving Stessels’ idea of twenty- 
five years ago. The reach stretchi: g 
fom I to F is common to both under- 
takings, and requires no especial description. At in- 
tervals the width of the river between its proposed 
new lines is marked in feet. While doing justice to 
the Hawkshaw - Brialmont scheme, M. Franzius sub- 
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PROPOSED RIVER WORKS AT ANTWERP 


formed at C by the arms at the elbow at Band D. 
It will| The junction of the old and new channels, points 
marked B and E, are shifted—the one further down 


nits a plan of his own, which is very much in 


general accord with that shown in Fig. 5. 


not be necessary to give another plan to indicate the | er 
proposed alteration in the route, as it can be readily | and the other further up the stream—and it is by | 
It will be ' the moving of the latter that the docks and adjoining 


explained by the aid of the present one. 


\ Fig.5 | 
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Cruybeke ie | 


new channel joins the old one, the former absorbs the | for the 


American and African docks, as well as a certain amount 
of valuable property. The alternative 
M. Franzius does not interfere with these installations 
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and other existing works and premises. Briefly, the 
alteration in the route between the points marked B and 
E in Fig. 5 consists in flattening the whole curve of the 
new cut, and throwing it more into the bight of the river 


| 


alternative project, which is that it will 


| facilitate the construction of a very large extension of 


scheme of | the quay accommodation to the right of the city. As to 


the relative cost of the three schemes, it is not an easy 
matter to form an estimate in the absence of more accurate 
and precise data. Probably, that of MM. Bovie and Du- 
fourny, in spite of its greater length and other disadvantages 
which have practically placed it hors de combat along the 
sinuosities of the present stream channel, would prove 
the most economical. Between the other two the 
difference either way would not be very great, unless the 
expense of rehabilitating the installations and property 
injuriously affected by the Hawkshaw-Brialmont project 
was debited against it. In that case, in a financial point 
of view, the alternative proposed plan of M. Franzius is 
unquestionably worthy of the consideration of the Belgian 
Government. There is a slight saving in the total length 
of the new cut, but it is of no importance in comparison 
with the other salient characteristics of the undertaking. 
We must reserve for another article a description of some 
other projects, reports, and criticisms that have been 
submitted to the Minister of Public Works in connection 
with this great national enterprise. 








LOCOMOTIVES SUPPLIED BY BRITISH FIRMS 
TO AMERICAN RAILROADS. 
Part III. 


In 1833, Messrs. R. Stephenson and Co. built their first 
bogie engine to American order, the Davy Crocket—No. 42- 
for the Saratoga and Schenectady Railroad. The engine has 
been the occasion of some discussion at times, but the facts 
really seem to admit of no question. There can be 
no doubt that the design was directly inspired by the intro- 
duction of John B. Jervis’s Experiment on the Mohawk and 
Hudson Railroad in 1832, if, indeed, the locomotive was not 
actually built to Jervis’s plans, as has been stated on appar- 
ently good authority. In either case, there is no wish on the 
part of the builders to claim credit for a combination of 
details which had already been instituted before their engine was 
taken in hand. The Davy Crocket was, as can be seen from 
the accompanying illustration, a single driving engine with 
a leading bogie, the driving wheels being 4ft. 5in., and the 
bogie wheels 2ft. 8in. in diameter. The cylinders, 9in. by 
14in., were placed at the sides of the smoke-box, with the 
connecting-rods passing on either side of the fire-box to the 
cranks, after the style of Baldwin's engine of about the same 
date. A free movement of the bogie in relation to its centre pin 
was effected by providing a set of small wheels on the engine 
frame, which ran on a circular race fitted on the top of the 
bogie frame in the manner shown in the illustration. The 


| length of the engine frame was 15ft. 7}in., and, according 
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| from the Newcastle firm, in 183! 


| cylinders and 4ft. 4in. wheels, of the Maryland type. 


to Wood, the boiler barrel measured 6ft. Ofin. in length, with 


la diameter of 2ft. 6in., and contained sixty-six tubes 1jin. in 
| diameter. 


The same authority gives the dimensions of the 
fire-box as, length 1ft. 103in., and width 2ft. 92in., the grate 
area being 5°32 square feet, while that of the tubes was 
178-62 square feet, and of the fire-box 28-61 square feet. 
Weight of engine about 6 tons. Two or three years later the 
frame of the Davy Crocket was lengthened to admit of the 
addition of another pair of driving wheels, thus converting 
the engine into an eight-wheeler. An engine of similar 
original design, and almost similar dimensions, named Fire Fly 


No. 75—was supplied by the Newcastle firm in 1834. 
To the South Carolina Railroad, which had a 5ft. gauge, 
Messrs. Stephenson supplied, in 1833, the Edgefield—No. 54 


a four-coupled engine having driving wheels 4ft. 5in. in 
diameter, and 10in. by 16in. cylinders. This engine was 
of the same type as the Maryland, already illustrated and 
described, and was ordered by Mr. W. C. Molyneux. In 
1835, three more engines were built for the same road 
Sumter, Marion, and Ohio, Nos. 114, 115, and 116—to the 
design of Mr. Allen, and they were of the same general appear- 
ance as the Cincinnati, built for the same line by Messrs. C. 
Tayleur and Co., of which an illustration is given elsewhere 
in this article. These engines had outside cylinders 10}in. 
by 16in., a leading bogie having one pair of 3ft. wheels, and 
one pair of 2ft. 6in. wheels, and a single pair of 4ft. Gin. 
driving wheels in front of the fire-box. Wood gives the 
dimensions of the boiler barrel as 7ft. 9in. by 2ft. 9in., con- 
taining two tubes of 13in. diameter, and sixty-four of 2in. 
diameter ; and of the fire-box as 1ft. 11jin. by 2ft. 10}in. by 
2ft. Ofin., with a grate area of 5°6 square feet; a heating 
surface of—tubes 270°23 square feet, and fire-box 25-31 
square feet. The weight is given as 7 tons 1 cwt. in working 
order. Whishaw, it may be noted, does not altogether agree 
with Wood in respect to dimensions. 

For theCharlestown and Columbia Railroad, also laid to adit. 
gauge, Messrs. Stephenson and Co. built three engines of dif- 
ferent types; the William Aiken—No. 87 —ordered by Mr. Aiken, 
built in 1834, was a four-coupled engine, having 10in. by 16in. 


| cylinders, and 4ft. 4in. driving wheels of the Maryland pattern ; 


the Elias Houy—No. 99—ordered by Messrs. Baring, Bros., 
and Co., and also built in 1834, had cylinders of the same 
dimensions, but one pair of 3ft. 6in. leading wheels, and a 
single pair of 5ft. driving wheels. The third, the H. Schultz— 
No. 106—built in 1835, had cylinders 10in. by 15in., a leading 
bogie with four wheels 2ft. Sin. in diameter, and a single 
pair of 4ft. Gin. driving wheels behind the fire-box, being 
generally similar to the Davy Crocket already illustrated. 

An engine of similar dimensions to the last named, but for 
a 4ft. 9Zin. gauge, was built for the Richmond, Fredericks- 
burgh, and Potomac Railroad in 1834, bearing the name 
Richmond, and the makers’ No. 103. The Portage Division 
of the Pennsylvania Railroad also received from Messrs. 
Stephenson’s works in 1834 two bogie engines of this type, 
named respectively Pennsylvania and Philadelphia—Nos. 104 
and 105. Wood, who is not always to be trusted, quotes 
No. 104 as having a 7ft. boiler with a 2ft. Sin. diameter, con- 
taining fifty-two 2in. tubes, as against a 6ft. by 2ft. 10in. 
boiler, containing fifty-nine‘tubes, for No. 105. He also gives 
the former as weighing 7 tous 3 cwt. in working order, and 
the latter as half a ton less. 

For the Philadelphia and Columbia division of the Penn- 
svlvania Railroad, Messrs. Baring Brothers and Co. ordered 
I ), three engines, which were 
named Kentucky, John Bull, and Atlantic—Nos. 110, 112, 
and 113 respectively. These were four-wheeled engines of 
standard pattern, having cylinders 10in. by 16in., 3ft. Gin. 
leading and 5ft. driving wheels. In the same year was built 
the Comet—No. 117—a four-coupled engine with _— 16in. 
Messrs. 
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Stephenson also supplied to this road in 1835, in the Rocket 
-No. 119—a duplicate of the famous Patentee, an illustration 
of which is here given. This locomotive was of the six- 
wheeled type, having horizontal inside cylinders 10in. in 
diameter by 16in. stroke, leading and trailing wheels 3ft. 6in. 
in diameter, and a pair of 5ft. driving wheels without flanges, 
this being an important detail of the firm’s patent. A steam 
brake formed part of the fittings, and it is noteworthy that 
the Patentee of 1833 was to all intents and purposes the real 
forerunner of the modern six-wheeled single-driving express 
locomotive. So far as the American engine Rocket is con- 
cerned, however, it appears that in 1836 the leading wheels 
were removed, and a four-wheeled bogie substituted. That 
being so, this particular engine was also the forerunner of 
the modern single-driving bogie engine with eight wheels. 
Messrs. Stephenson and Co. received an order from Mr. 
Jennings for two locomotives for the Wilmington and Raleigh 
Railroad, and.these were built in 1836 with the names 
Wayne and Nash—Nos. 125 and 126. They were four- 
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R. STEPHENSON & CO.’S ‘‘DAVY CROCKET," No. 42, 1833, SARATOGA & SCHENECTADY RAILROAD 


coupled engines having cylinders 10in. by 16in., and 4ft. 
driving wheels. Whishaw gives the dimensions of the boiler 
barrel as 8ft. by 2ft. 6in., containing seventy-one tubes 1jin. 
in diameter, with a heating surface of—fire-box 31°74 square 
feet ; tubes, 252°54 square feet; total, 284°28 square feet ; 
and a weight in working order of 7 tons 5 cwt. 

The last railroad to give orders to the Newcastle firm was 
the Lexington and Ohio, which, through Messrs. Baring 
Bros. and Co., negotiated for two locomotives of the firm’s 
standard four-wheeled pattern, with 10in. by 16in. cylinders, 
a pair of 3ft. 6in. leading wheels, and a single pair of driving 
wheels 5ft. in diameter. These engines were built in 1836, 
were named Nottoway and Elkhorn, and were Nos. 129 and 
139 respectively in the books of their makers. 

It will be seen from the foregoing brief catalogue that 
Messrs. R. Stephenson and Co. supplied to American rail- 
roads a total of forty-two locomotives between the years 1828 
and 1837, which was a number largely in excess of that 
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original, signed by Bury, which is now in the Field Museum 
at Chicago, and for which the Americans had the pleasure of 
paying £50 in hard cash. The leading dimensions of this 
historic engine were :—Boiler barrel, length, 6ft. 9in.; dia- 
meter, 3ft.; length of dome casing, 4ft.; length of fire-box 
casing, 3ft. 6in.; wheel base, 5ft.; length of frame over all, 
15ft. 5in.; height of frame from rails, 3ft.; height of centre 
of boiler from rails, 4ft. 8in. It will be seen from the illus- 
tration that the Liverpool embodied all the features of what 
were afterwards known generically as ‘“‘ Bury engines,” espe- 
cially the bar frame, domed fire-box, inside cylinders, and 
four wheels on a comparatively short wheel base. It was, in 
fact, the first of a series of locomotives built by the firm, 
which, with trifling alterations in dimensions and detail, con- 
tinued to be turned out long after other builders had adopted 
more modern methods of construction. There were two 
classes, those engines with four coupled wheels being specified 





leading wheels and a single pair of drivers being put down 
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as ‘‘B." This latter class will be mentioned in due course. 

The Liverpool occupied but a short time in erection, having 
been begun no earlier than January, 1831, and completed 
in March following. As was the case with the preceding 
engine, permission had to be obtained from the Liverpool 
and Manchester Railway to make a trial trip over that line. 
Leave being granted, the trial was made, an agent of the 
Petersburg Railroad, U.S.A., being present, and he was so 
far satisfied with the result that the engine was immediately 
shipped across to America, and began work on the Petersburg 
road in May, 1831. As, however, it was the first engine of 
the class built by Mr. Bury, he wrote to the officials of the 
purchasing railroad, asking to be informed as to any defects 
of design or construction that might show themselves, as 
“it is the first engine I have constructed of this design.” 
Whether or no the request was ever complied with does not 
appear, but the engine seems to have earned for itself the 
nickname of “ Spitfire,” by its generous distribution of sparks 











in the order-book as ‘‘ A,” and those having a small pair of | 
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increase of wheel base. Their leading dimensions the 
were :—Boiler barrel, length, 7ft. 6in.; diameter, tt : i2lote, 
of dome casing, 4ft.; length of fire-box casing, 3tt ength 
wheel base, 6ft.; length of frame over all, 16ft) - hei Negt 
frame from rails, in front, 2ft. 9in.; at back, 3ft. Bin : = of 
of centre of boiler from rails, 4ft. 10in. In 1837 three eight 
engines of the ““B” class were built for the Riche 
Fredericksburg, and Potomac road. Of these, the Jone 
dolph—No. 44—had 13in. by 18in. cylinders, and 5ft = 
driving wheels; Sheppard—No. 45—had 14in, py 
cylinders and 5ft. 9in. driving wheels ; and Stafford 
—had 14$in. by 20in. cylinders and 5ft. 6in. driving 
all three having a wheel base of 7ft., but otherwise. 
in general details with the drawing of the Liver 
given. In the same year, 1837, a seventh engine built 
| same road was the Patrick Henry No. 47—of the « 4 
| having 15in. by 20in. cylinders, and four coupled 
| 5ft. Gin. in diameter, standing on a wheel base of 7ft. 

For the Raleigh and Gaston Railroad Messrs, | 
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at different dates a total of five engines. Of these, two built 
in 1833 were named respectively Meherrin and Appomattox 
Nos. 7 and 8—and were four coupled engines practically 
identical with the Liverpool, except with regard to the 
cylinders, which measured 1lin. by 16in. In 1834 two engines 
were built, the Staunton and Petersburg—Nos. 11 and 12 

which were similar in every respect to the Augusta and 
Fredericksburg already mentioned. The last engine was 
named Roanoke—No. 56—and was built in 1837, its leading 
dimensions being :—Cylinders, 14}in. by 20in.; four coupled 
wheels, 5ft. Gin. in diameter; wheel base, 7ft. Gin. 





HARBOURS AND WATERWAYS. 





Natal Harbour.—This is considered one of the best natural 


harbours on the East Coast of Africa, and is the terminus 






































































































































reached by any other English firm; Messrs. Edward Bury 
and Co., of the Clarence Foundry, Liverpool, coming next 
with a total of twenty. 

Messrs. Edward Bury and Co. did not start building loco- 
motives until the year 1830, their first engine—No. 1— | 
Dreadnought, being a six-coupled engine with outside cylin- 
ders, which, after trials on the Liverpool and Manchester 
Railway, was finally scrapped in December of that year, 
entailing a dead loss to its builder of about £1500 between 
the cost of building and the price of the scrap. Undeterred | 
by this incident, however, Mr. Bury began in January of the | 
following year to build a locomotive of new design, having 
four-coupled wheels of 4ft. 6in. diameter, and a pair of Qin. 
by 18in. cylinders, placed inside the frames under the smoke- 
box, arranged so that the piston-rods inclined upwards | 
towards the crossheads from below the leading axle. This | 
engine was the famous Liverpool—No. 2 in the books of its | 
builders—of which the accompanying illustration gives the | 


E. BURY & CO.'S “LIVERPOOL” (No. 2), 1831, PETERSBURG RAILWAY 


| along the road. 


As regards efficiency, it is credited with 
having, in November, 1833, conveyed a train consisting of 


| fifteen goods cars and one passenger car, weighing approxi- 


mately 75} tons, at the rate of fifteen miles per hour upon 
the level, and at from eight to ten miles per hour up a bank 


| of 1 in 176. 


Messrs. E. Bury and Co.’s second American order, No. 6 in 
their books, was another “‘A”’ engine, built for the Richmond, 
Fredericksburg, and Potomac Railroad in 1832. This was 
the Roanoke, an engine of similar design and dimensions to 
the Liverpool, but with cylinders 1lin. by 16in. The next 
order booked by the firm for this road was for two “B” 
engines—Nos. 18 and 19—which were built in 1835, with the 
names Augusta and Fredericksburg respectively. These had | 
inside cylinders 1lin. by 18in., and a single pair of driving | 
wheels 5ft. indiameter. The general design of these engines | 
may be gathered from the accompanying sketch of the Liver, | 
to which engine they were exactly similar, with the exception 


external elevation, the drawing being a reduced copy of the ' that they had boilers ift. longer, with a corresponding | formation of a harbour board in 1880 no works of a system- 


—. BURY AND CO.’S STANDARD TYPE OF SINGLE-WHEEL LOCOMOTIVE 


for both the Union and Castle line of mail stcam:rs, ard tho 
port of call for those going to Zanzibar, the Mauritius, and 
Madagascar. A Dutch company, the Clan Line, and several 
private firms have also regular lines of steamers, and a large 
trade passes through Durban to the Orange Free States and 
the Transvaal. The harbour forms part of a large tidal 
lagoon, covering 74 square miles, which is enclosed and 
protected from the Indian Ocean by a sand-spit about two 
miles in length, running nearly parallel with the coast, and 
leaving an opening about 1000ft. wide to the north. The lagoon, 
though filled at high water, is nearly dry over the greater part 
at low water, and forms a valuable scouring reservoir. Thé 
channel is liable to be shoaled at the mouth by sand drifted 
across it in southerly gales, and in its natural condition did 
not afford a greater depth than 6ft. at low water and 12ft. at 
high water of spring tides, the depth beyond the bar in the open 
sea being from six to eight fathoms. Since 1850 attempts 
have been made to improve the channel, but until the 
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. character have been carried out. Since then, first under 
wp direction of Mr. Innes, the colonial engineer, and sub- 
the ently of Mr. Methven, a breakwater was constructed on 
oth side of the channel in continuation of the sand- 
tnt and a pier on the north side, the distance between the 
two at the outer end being 800ft. The southern pier was 
made to overlap the other by 700ft. By the increased scour 
thus obtained, and by partially cutting off the progress of 
the drift sand from the south, and also by a limited amount 
of dredging between the piers, the navigable depth was 
increased to 14ft. at low water. Considerable controversy 
then arose as to the continuance and direction of the north 
jer, and as to whether greater reliance should not be placed 
on dredging operations for deepening and maintaining the 
channel rather than by attempting to obtain this object by 
scour due to a prolongation of the jetties. Recently a report 
was obtained from Sir Charles Hartley and Sir Wolfe Barry, 
in which they advised that the north jetty should be extended 

till it isabreast of the other, and that the entrance w idth should 

he contracted to GOOft.; and that systematic dredging should be 
resorted to for maintaining the channel outside the breakwater 
as well as inside. The dredging operations, which have been 
carried out by Mr. Crofts, who succeeded Mr. Methven, 
have given very satisfactory results. In 1896 a twin screw 
sand pump hopper dredger named the Octopus, of 1300 tons 
capacity, having two 33in. pumps, was obtained from Messrs. 
symons, of Renfrew. When this dredger was first set to 
work the channel in places had shoaled by the drifting sand 
so as to give only a depth of from 5ft. to Tft. at low water. 

In the course of a very short time this depth was increased 
to 13ft., and subsequently to 17ft. The experience gained at 

Durban confirms that already obtained in other places, 
and shows that with proper plant dredging operations can be 
successfully carried out in the open sea, and without the pro- 
tection of piers. At the end of 1896, after a heavy southerly 
wale, sand was deposited across the entrance, so that the 
depth was shoaled to 8ft., where previously there had been 
i7ft. The deposit was removed by the Octopus in a few days, 
and a depth of 14ft. obtained. In the same autumn, when | 
after a gale the depth again shoaled to 10ft., this dredger 
after a few days’ work removed the obstruction, and dredged 
outside the pierheads to a depth of from 17ft.to 18ft. Recent 
reports show that the result of the sand pump dredging now 
systematically carried out has given very satisfactory results, 
and that a depth of 18ft. is now maintained in the channel, 
vessels drawing 22ft. being able to get into the harbour at 
high water neap tides. During recent gales this deep 
channel has not shoaled, but maintained its depth, and the 
bar, instead of having re-formed, as was formerly the case 
under similar circumstances, has now practically disappeared. | 

Newhaven.—The pier constructed for the protection of } 
Newhaven Harbour has acted as a groyne and stopped the 
natural travel of the shingle from the west, the supply of 
which has already become much diminished owing to the 
construction of groynes for the protection of the shore to the 
west of Newhaven. The consequence has been that in places 
the beach has become quite denuded of shingle, and the high- | 
water line of a few years ago has now become the low-water 
line. Owing to the increased depth at which the waves now | 
break on this shore, considerable damage has been done to the 
sea defences both at Newhaven and Seaford. The New- | 
haven Harbour Commissioners and the Brighton Railway | 
Company are promoting a Bill which has for its object the 
construction of a sea wall and groynes for the protection of | 
their property. 


THE MALLARD. 

Tut Mallard, one of the latest additions to our fleet of 
destroyers, collided with a merchant vessel whilst out with 
the Medway instruction flotilla on Tuesday last, and sus- 
tained such severe injuries to her bows that she had to return 
immediately to Sheerness, and from there to Chatham, for 
repairs. The frequency of accidents of this type to our 
smaller ships of war is the cause of no little chagrin to all 
who are genuinely proud of our navy, and a fruitful theme 
for scoffing for those who have a fancy that way. It is well 
to ask if such accidents are inevitable and if all the 
inquiries and regulations can lead to no means of preventing 
their occurrence? To answer these questions it is obviously 
necessary to know, in the first place, to what causes the 
accidents are due. We venture to say that in ninety-nine 
cases out of a hundred they are caused by bad steering. The | 
handling of such craft, we have been assured by the highest 
authorities, is, to inexperienced persons, a matter of very 
considerable difficulty. The helmsman, who may be per- 
fectly competent to steer a cruiser, battleship, or Atlantic 
liner, will find that he is entirely out of his calculation when 
he takes the wheel of a catcher or torpedo boat. Not only is 
the speed frequently many knots higher than any to which he 
is accustomed, but for the suddenness with which the little 
vessel answers to her helm he is altogether unprepared. 
From these causes it becomes by no means improbable that 
a helmsman, in turning so as to avoid collision with one 
vessel, finds himself before he well knows where close under 
the quarters of another ; or, in merely turning to pass under 
the stern, say, of a slower ship, he may find that his own 
vessel has answered so suddenly that she could almost pass 
under the bows of the other. Then comes a moment of 
indecision, and before the helm has been moved one way or 
the other collision has occurred. 

If this is no fancy picture—and we believe it is not—a 
regulation which would enforce a long and careful course of 
training at the helm on small high-speed vessels should 
prevent the recurrence of these accidents. We have heard 
that a lieutenant, who on one occasion was commissioned to 
a catcher, took her with fear and trembling at quarter speed 
until he got into the open sea, where he practised till he 
made himself thoroughly conversant with the mobility of his 
boat. Such a course should be the rule and not the excep- 
tion, and we believe that were it honestly followed the 
Senneney of destroyer collisions would be considerably 
reduced. 














KING’s COLLEGE ENGINEERING Society.—At a general meeting 
held on Friday, February 25th, Mr. F. E. L. Hurst read a paper 
on ** Coal Gas, its Manufacture and Uses.” After a short histo- 
rical sketch of the introduction of gas as an illuminative agent, the | 
iuthor described the process of distillation, the by-products, and 
the plants usually found in gas works. The theory of the two dis- 
tinet flames—lighting and heating—were next touched upon, 
leading on to its application in the ordinary Bunsen and Welsbach 
burners, The rest of the paper was devoted to the consideration 
of the gas as a motive power, and of the various kinds of engines 
in which it may be so utilised. The paper was illustrated by 
lantern slides. After a discussion, the meeting terminated 
With a vote of thanks to’Mr. Hurst for bis instrtictive paper. 
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SOME LARGE MACHINE TOOLS. 





We feel sure that our readers will regard with interest the 
engravings of two large American tools which will be found 
on this page and page 234. Although we do not believe for 
a moment that English makers are in any way behind their 
American cousins in this class of work, yet there are certain 
points about these machines which will, we think, repay their 
consideration ; and this is particularly so with regard to the 
details which facilitate either the handling of the tool or the 
material—points which our English makers are a little apt to 
overlook. 

The first of these machines—both are made by the Hilles 
and Jones Company, of Delaware, U.S.A.—is known in the 
United States as a coping machine, illustrated above. We 
believe the term is not in general use in England. Its use is 
for cutting away the flanges of I or channel bars. In this 
machine the bar can be passed entirely through the sliding 
head, and the flange coped and sheared for any length at any 
point of the bar, either at the end or at any distance from the 
end. The flange can be cut away in this manner for the 
whole length of the beam on either side, or simply notched 
out for the clearance of chords or other purposes. In addition 
to the ordinary coping knives there is a separate pair of pro- 
jecting blades which can be used for trimming off the end of 


mitre angles to beyond an angle of 45 deg. It can 
also be arranged for driving by electric motor, tight and 
loose pulleys, or engine, as shown. When this machine is 
motor-driven the use of a friction clutch on the cut gear, 
which is driven from the motor, is recommended, ‘so that 
the motor can be started up at full speed and the fly-wheel 
thrown in by means of a friction lever. The wires for 
driving the motor could be run down through the centre of 
the table and thus have no overhead wiring whatever, leaving 


| the machine entirely free for the passage of cranes. 


the web of a beam or channel after the flanges have been coped | 


back. With this arrangement the fitting up of such work can 


be done much more accurately, as the beam can be trimmed | 
off to suit exactly the required place, and have no end motion | 


whatever. The stops are contained in the die block itself, 
and readily adjusted. A counterbalanced vertical stop, 
shown in the engraving, with a handle, is used for clamping 
the beam when the web is being sheared, and is done through 
acam motion. The horizontal screw with a handle is used 
as a gauge to regulate the depth of the coping on the web. 
There is on this machine an adjustable automatic stop 
which allows the sliding head to be brought to rest at any 
desired point of the stroke. This arrangement avoids the 
necessity of throwing the clutch by hand, it being auto- 
matically thrown into gear by means of a weight, this 
ensuring full engagement of the clutch and but very light 
work on the operator. The counterbalancing of the sliding 
head is done by means of a cylinder in which either air or 
steam pressure can be used. The sliding head is a high 
carbon steel casting, weighing about 5000 lb., and necessarily 
stiff and rigid. The die block is also of this material, 
weighing about 1300 lb., and is secured to the nose of the 
machine by tongues at right angles as well as by through 
bolts, and the clearance cores allow the pieces sheared 


| certain range. 








NOTES. 


THE new torpedo nets tried on H.M.S. Hannibal, 
have been definitely adopted for service, and the Han- 
nibal, when commissioned, will be equipped with them. 
They weigh about 30 cwt. per net, half as much again 
as the old style, but are said to be ‘“‘ quite as easy to 
handle.” I have not seen them in operation, but “ quite 
as easy to handle” is a vague term. Ships have been known 
to take nearly twenty-four hours getting out their nets, while 
others have done it in two hours. In part, of course, this has 
had to do with the crew, but structural peculiarities and often 
individual peculiarities of individual ships have had as much 
or more effect. In any case, however, the Admiralty are to 
be congratulated on their diligence and pertinacity in seeking 
to solve the problem that—as mentioned last week—both 
France and Germany have abandoned as hopeless. It is very 
nearly a cardinal axiom with modern naval officers, that if 
a torpedo boat finds a ship she will “get home” without 
much trouble. Of course, the ship’s safety lies in the 
immense difficulty of a boat’s finding her in wartime. I have 
been in a “ boat’ and passed within torpedo range of a ship 
at anchor without a soul on board knowing it; the lost 
chance was only discovered when the ship opened fire some 
while after she had been passed by the way. On the other 
hand, I have known a torpedo miss at a range of 30 yards, or 
thereabouts, that is one-tenth of what is considered almost 
Q A ship is a very small target when a boat is 
steaming fast. In theory a torpedo will travel 1000 yards, 
in experimental practice it will find the target nine times out 
of ten at 400 yards ; in manceuvres the chances are even that 
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| it will hit at 300 yards—in war time they will be certainly 


| or even several, will stop a boat. 


out to drop in front of the machine in a convenient place for | 


disposing of them. The range of the machine is equal to 
handling all sections of I-beams and channels from 5in. 
to 24in. 

The engravings on page 234 illustrate a double angle-iron, 
engine-driven, shearing machine. It will be observed that 


| are—fire at every boat. 


two entirely separate excentric shafts, sliding heads, &c., are | 
used, so that if desired two gangs of men can work on the | 


tool at one time. 
separate clutch, and thus is entirely independent of the 
other. The table will revolve entirely round so that the 
machine will face in any direction desired, and can be 
clamped fast at that point. This machine has capacity for 
cutting off 8in. by Sin. by lin. steel angles, and will 





Each sliding head is controlled by its | 
| side. 


| half that again. 


But, on the other hand, the ship’s chances 
of hitting the boat are still less, nor is it proved that one hit, 
From the time the boat is 
sighted till the torpedo is fired is—despite the manceuvre 
claims of two minutes under fire—seldom over one minute, 
and to hit a boat enough to stop her way in sixty seconds 


| will need some very good shooting. 


Ix connection with torpedo boat attack and defence, it 
is pretty generally known now that the orders for war time 
Whether it be friend or foe must be 
discovered later. It is a regrettable thing that in our annual 
manceuvres we never properly test this question of what is to 
happen to the friendly boat, by allotting torpedo boats to each 
In connection wish this, it is currently reported in the 


| service that a well-known torpedo officer recently informed 
the Admiralty that he had a device whereby a friendly boat 
could make its presence known on board a battleship without 
visible signal of any sort. 


The Admiralty, however, refused 
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to allow the money necessary to carry out experiments, so it compound arrangement, for the particular section assumed, will 
remains a secret; presumably it was some adoption of wire- | be « 
less telegraphy. The French are said to be in possession of 0S =- 1 , or about 1 to 24. 
some such device. 1560-252 
This ratio will only hold 
ORET SEI JAseuins. good for joists in which the 
distribution of the material 
in the flanges and web is 
the same as that of the 





By a curious coincidence, just as the new net was adopted 
for the Hannibal, the anti-torpedo boat boom at Southampton 
was completed. The channel protected is 2000 yards wide, 


but some 900 yards of fairway is left at present. ’ 
calculation must be 


made. The limits for such 
a ratio will be 2 and 
respectively, for the case 
of a joist in which all the 
material is assumed to be 
placed in the tlanges—see 
Fig. 2—the thickness of the 
web being a vanishing quan- 
tity ; and that in the case 
where the whole of the material is in the web 
see Fig. 3 


= fresh 

Fiser Exaryeer H. G. Bourku was buried at Haslar on 
Tuesday. He was staff-engineer of the Calliope at the time 
of the famous Samoa incident in 1889, and was promoted on 
account of it. At the time of his death, which was due to 
a chill, he was in the Dockyard Reserve at Portsmouth. 





Jasons. 





A xumbER of the aggrieved workmen who left Portsmouth 
Dockvard on account of its “white slavery,” &c., have come 
back again, having discovered that the streets of London | 
are not paved with gold, and that, after ad, more money is to 
be made in Portsmouth Dockyard than on the Thames. | 
They applied for reinstatement, but their places having been | 
filled they are at present unemployed. In consequence there 
is a brand-new grievance of the dockyard, in addition to the 
old one that still simmers. 
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Tur Alexandra and Medea arrived at Spithead on 
Tuesday, and will come up harbour for the annual re-fit. 
We shall have more to say about the Alexandra next week. 
Just now, when there is so much talk about the old iron- | 
clads and what ought to have been done to them-—but was | 
not —some note of what has been done may be of interest. | 
There is a great deal of nonsense written about these semi- | B 
obsolete ships. | so that assuming ( =) is a constant quantity, Zo H, 
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and if we 


double H we increase the value of Z fourfold. 

Examples might be multiplied in which the application of this 
| method might be advantageously adopted, but I can assure your 
| correspondent that I have found it most useful in calculating 
| various forms and combinations of sections for girders and similar 
in which I have had some considerable practical 





PASSENGER STEAMSHIP BRUCE. 
| 
| structures 
experience, 

lam not writing in the spirit of one who is simply performing 
mathematical gymnastics, but have found this method most useful 
| and rapid in obtaining the desired practical result, and in most 
cases far superior, both in accuracy and rapidity, to that of the 
graphical or other approximate method. A table of cubes of 
| numbers, similar to that in ‘‘ Molesworth’s Pocket-book,” may be 
advantageously used in working out the equations in finding the 
value of I. Epwarp J, M. Davies. 

24, Harrington-square, London, N.W., 

February 19th, 


Ix our issue of January 21st of the present year we illus- 
trated the Newfoundland and Nova Scotia passenger steamer 
Bruce. On the opposite page we reproduce drawings of her 
engines, They were constructed by Messrs. A. and J. Inglis, 
Glasgow, who also built the ship. They are of the triple- 
expansion type, with cylinders 26in., 42in., and 65in. dia- 
meter, with a 42in. stroke. Steam at a pressure of 160 Ib. is 
supplied from four boilers. The engines indicated 2200-horse 
power, running at ninety revolutions, and giving the vessel a 
speed of 15} knots. 








MOTOR CARs. 
Sir,—I have lately entered into a discussion with an engineer 
on the merits of various classes of machinery for motor car use, 
| and as the subject seems likely to possess some interest for others, 
I beg to hand you this summary of the points in dispute, hoping 
| that some of your readers will be induced to give us the results of 
their experience. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our | 
correspondents.) 


THE PROPORTIONS OF GIRDERS. 


ine, In reply to E syne oremennest 5 a Engineer, | The correspondence started by an inquiry as to where a reliable 

T may say, from coe — the — ation and design | steam car could be obtained, suggesting the use of a flash boiler. 
of girders, &c., that have aiways _founc it much Sacco and | 16 this I replied that, as far as I knew, there would be some difti- 
uicker in most cases, to estimate their strength by means of the | eulty in finding such a car atall. I further remarked that I doubted 
formula, im yertwrance to the guphicsl, oF mome approximate |, advisability of using a flash boiler on the score of economy, as 
method. Thus, it seems to be the custom to let the fire in these boilers go at full 
| power all the time, and to turn in water as required, Referring 
* 3 | to the copy of my letter, I find that it proceeds as follows :—‘* This 
7 ‘ + : ‘ f | can hardly lead to economy. Would it not be possible to use a 

and having obtained this, we can substitute its value in the | water-tube boiler of such construction that it would not suffer much 
equation | harm if allowed to run short of water; have a low-water alarm, 
and control the fire automatically by the pressure’ If the boiler 
were then so placed that the gauge glass were in the driver's view, 
and the cock regulating the feed in reach of his foot, a satisfactory 
job might be made. For myself I consider it the height of folly 
to conceal the machinery of anything. As an engineer you will 


. 


I= 


Ds 
—Se 


Ye 


ate 
ye 
where » is the moment of resistance of the section in question, 
as already pointed out in my previous letters. Of course there are 
vases when this result may be more quickly obtained by means of 
a funicular polygon worked on squared paper, whereby we esti- | 
mate A the area of cross section, and 44 the square of the radius 
of gyration, whence I = Ad*, as already shown in my first letter 
on this subject. As an example of this, I may mention the case of 
rails and similar sections, which may be more readily estimated by 
means of this latter method. 

Many text-books, such as Professor Unwin’s ** Machine Design,” 
or ** Des Ingenieurs Taschenbuch von dem Verein Hiitte,” contain 
formule whereby the values of I and Z, and consequently m, 
may be estimated for various given sections. There are also 

various catalogues published by different manu- 
facturing firms, such as Messrs. Dorman, Long, 
and Co., in which are ,given the values just 
referred to, for the sections which they roll. 
There are cases, however, where special sec- | 
tions are used, in which neither the text-book | 
nor the manufacturer's catalogue will be of much 
service in obtaining their moment of resistance. | 
As an example, let us take the case of two 
rolled joists riveted together in the manner 
shown in the sketch Fig. 1, and let it be 
reyuired to calculate the increase of strength 
thus obtained with reference to the single joist. 


Me 


motor car a carriage and pair.” The letter goes on to advocate 
the use of a landau body with a platform in front carrying the 
machinery, the said machinery to be neatly lagged in teak and 
brass bands. 

To this 1 received a reply pointing out that, though -the water- 
tube boiler will evaporate more water than the flash, yet, as the 
latter superheats to such an extent, the difference in economy is 
not what one would expect. My correspondent also suggests, in 


duplex pump for feeding, the great objection to which, however, 
is the additional expense. 

In reply to this I pointed out that the regulation of the feed of 
a flash boiler presented some rather serious difficulties, as also the 
regulation of the furnace. The feed of a flash boiler can be regu- 
lated by the steam withdrawn, the boiler being in constant com- 
munication with the feed, which would be kept at constant pres- 
} 


the feed cock, as I believe is the custom in the Serpolet boiler. 

be prevented / 
ae eC The flash boiler bears some resemblance to a petroleum burner 
Assume the joist to be 12in. deep by 6in. width | yaporiser, and possibly expedients deduced from experience with 
of flanges, the mean thickness of which is Jin., | these burners may be useful. Ina petroleum burner the feed of 
the thickness of web being 4in., the diameter of | oil is kept within the capacity of the vaporiser by making the hole 
rivets being Zin. The vertical or greatest value | through which the vapour escapes of such a size that it will not 
of I will be, for a single joist, pass more vapour than the vaporiser can make. This method 
" might be adopted in the case of the flash boiler, a contraction 
I=(2x6 | ? being worked into the steam pipe. Another method would be to 
restrict the feed to an amount within the capacity of the boiler, 
Rw inden 4 by contracting the feed pipe. There is little likelihood of this 

jy (8 — (54) (- 55) 
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=4 \ | latter method being wo ll as the hole for the water would have 
’ 3 | to be much smaller than the corresponding hole for the steam, and 


the former would be more liable to choke, both on account of its 
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= (328 + 45) = 373in. squared square inches ; 


= | 4 (216 - 134) + 
latter would be passing a gas, 
steam pipe can take the form of the engines being of such a size 
that the boiler can easily supply them with steam, so that under 
no circumstances could the engines demand more steam than the 

| boiler could supply. 

| It does not, however, seem at all probable that this method will 

| be adopted, for a very little consideration will show that an engine 
that will move a motor car up a hill at all is only restricted as to 

| the speed at which it will take the said car up the hill 
by the steam supply; that is within reasonable limits. For 
the power necessary to propel any body up any given hill at dif- 
ferent speeds varies as the speeds; and the power of the engine 
| propelling the body will vary as its piston speed, and the piston 
| speed of the engine will vary as the lineal speed of the car it drives, 
if there is no differential gear. Hence the power produced will 
vary exactly as the power required, and the limit to speed will 
| have to be applied by the boiler. Thus, if the engines are used to 
prevent priming, they are likely to fail of their duty on the first 
steep hill. 
We are therefore driven back on the contraction of the steam 


7 — 369 _ pos : 
whence, Z= “3 = 62in. square inches, 


Again, in the case of the compound arrangement shown in the 
sketch—Fig. 1 
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nce, 


— = 15bin. square inches, 


$s» that the ratio of the strength of the simple joist to that of the | 


assumed joist, otherwise a | 


Thus, in the case of Fig. 2, Z= A D, | 
and assuming A is a constant quantity, Z oc D, so | 
that if we double D the new value of Z will be | 


know that what is out of sight is out of mind to the average | 
attendant ; and all the concealment in the world will not make a | 


the case of a water-tube boiler, the use of a float and a separate | 


|} sure. Or the steam supply to the engine could be regulated by | 


In either of these plans we have to meet one serious difficulty. | 
How is over-feeding of the boiler, with its attendant priming, to | 


smaller size, and because it would be passing a liquid, whereas the | 
Of course, the contraction of the | 


| == 
| pipe as the best method of preventing priming ; and 
were to be kept always at full power, there would be jo obiants 
to this plan. But there is no safeguard in this arrangement ‘Jection 
the boiler failing to make, at any given time, its normal masons 
quantity of steam, With a variable tire this would probable t 
a fruitful source of accidents, and some high-water alane be 
| necessary. Before proceeding to the consideration of high-wa is 
alarms it may be pointed out that there is one method of pre ater 
ing priming which is, perhaps, feasible. A hollow ball chante 
in the steam pipe could be used to prevent water passing. he 
floating up to its seat when the water rose. The danger fue 
plan would be the sudden action of the device on a steep hil’ 
causing the car to run backwards. High-water alarms are e =, 
common as low-water alarms, and consequently have more 
| to be designed for the occasion. 
| Somewhat strangely, the simple process of reversing the actios 
| of the machine will not answer well in the case of what is probably 
| the best alarm in the market. I refer to the rising of water in: 
| tube, one end of which is under the water level of a boiler ang the 
other closed, in spite of the tube being full of steam. This soles 
| is observed when the steam cock of a water gauge is turned off, 
A low-water alarm on this principle is made by Messrs. Schaffer 
and Budenberg, and works by the water in a tube, which projects 
| through the boiler to low-water level, being cool, and keeping the 
| mercury in a thermometer, fixed in the top of said tube, low. 
| On the water in the boiler falling below the end of the tube, the 
| water runs out and steam enters, causing the mercury to rise and 
| ring an electric bell. As will be seen, to use this as a high-water 
alarm, the current would have to be normally passing, and the 
| breakage of the circuit would have to give the alarm—-an arrange. 
| ment which would come rather heavy on the battery ; and as the 
| action would be due to the cooling of the parts, the alarm would 
be too slow. Of course, the low-water whistle alarm might be 
| used, but the size of the float of that apparatus is an objection, 
| Another plan, that has, I believe, the merit of novelty, would be 
| to arrange a metal chamber with a flexible connection to the boiler 
| at danger level, and use its increase of weight, when it tilled with 
| water on the principle mentioned above, to operate the alarm, ty 
| shut off steam, to stop the feed, to increase the fire, or to do several 
| of these things. 
| Passing on now to the steadiness of work of the flash boiler, 
are met with rather conflicting evidence ; one man says they are 
quite steady in action and another that they pulsate, and’ that 
some method of steadying the steaming is essential. The experi 
ences of those who have tried these boilers, with a description of 
the boilers, would be very interesting. 

In the meantime as these boilers resemble in many points the 
vaporisers of petroleum burners, perhaps some deductions from 
the action of these burners would not be without interest. 

I have noticed that a small bore petroleum vaporiser is inclined 
to pulsate in almost any position unless provided with some means 
of steadying its action, such as an air vessel, a coil of wire gauze in 
the supply pipe, or unless the supply of oil is very carefully regu 
lated. But once a small bore vaporiser is induced to work steadily 
by one of these expedients, it will do so in almost any pesition, 
In the case of a large vaporiser, on the other hand, there is not 
nearly the same difficulty in regulating its action, nothing but the 
supply valve being required, but it will not work steadily 
the circumstances unless the vaporiser is so inclined that the oil 
enters at its lower and cooler end and flows upwards on to th: 
hotter parts. The above results were obtained in the case of the 
small bore vaporiser, with a coil of hin, gas pipe supplying a in, 
| hole ; and in the other case with a fin. or lin, vaporiser 6in. long 

supplyinga ,'zin, hole. | have also noticed that when a large vaporiser 
arranged for, say, a sin. hole, is called on to supply a s';in. hole, 
it pulsates. 

Possibly the reason for the various opinions about these boilers 
may lie in the above considerations, for it would be a natural plan 
to arrange the boiler so that the water entered the coil which 
formed the boiler at the upper or cooler end in order that the 
cooler water should flow over the cooler tubes, on accepted princi- 
ples. In fact this plan was suggested to me by the correspondent 

| mentioned at the beginning of this letter. 

Now if the flash boiler behaved as the vaporiser does, this 
arrangement would lead to pulsation and irregular action. If the 
funnel gases are to be called on to heat the feed-water, care must 
be taken that no steam is produced in the feed-heating coil. ‘This 
coil must also be arranged for easy cleaning, as any impurity would 
be deposited in it. The question of the regulation of the tire by 
any automatic method presents considerable difficulty in the flash 
boiler. Let us take, first, the case where the exit of steam is 
regulated by a constricted passage. It is apparent that the boiler 
pressure will be constant and will equal the feed pressure, con- 
sequently the boiler pressure is useless for fire regulation. 

There are here the following changes that can be used to 
regulate the furnace temperature. The height of the water in the 
boiler, which will increase as the demand for steam, the average 
cylinder pressure, or the position of the cut-off or reversing gear 
change. Of these methods the first is practically ditficult to manage. 
The second would no doubt answer, but it has one objection. Ordin- 
arily a fall of average cylinder pressure would indicate less work 
reyuired, consequent on the increase of the ratio of expansion, 
which would necessitate a lower fire ; but on occasions the fall of 
cylinder pressure might be due to the hole in the steam pipe, which 
| would restrict the flow of steam, not being capable of passing 
| enough steam to supply the demand of the engine. As a little 

consideration will show, this could only happen if the engines 
were run at full steam power down hill, so that the engines ran 
from the steam supply. On the whole, the last expedient 
| seems the most promising, especially as the air supply should be 
} regulated with the fire. ‘To accomplish this it would be necessary 
either to arrange things so that the speed of the car could only 
be controlled by one means—the reversing gear, variable expan 
sion, or steam cock—or to have the furnace controlled by each 
and all of these gears. The former plan seems the most promising. 
| When the steam supply of a flash boiler is controlled by the 
| checking of the feed, the boiler pressure might be used to regulate 
| the fire, but only if nothing in the nature of variable expansion 
were used to regulate the speed of the car. Here, again, it would 
| probably be impossible to get full steam down hill. 
| On the whole, it seems that the advantage rests with the fla 
| boiler, especially when the prime cost is considered, 
| [set out to write about motor cars, but I find I have not got 
| beyond the boiler, and as this letter is already too long, I will 
| postpone the rest, trusting, Sir, to your further indulgence on 
| 
| 
| 
| 


if the fire 
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or less 
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a future occasion, 
J. S. V. Bickrorp, Manager. 
(The Bickford Burners Co,, Camborne. ) 


(For continuation of Letters see page 232.) 


March Sth. 
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Nava. ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty : Fleet engineers: James M. (. 
Bennett, to the Mars; Francis Ford, to the Centurion ; Caleb J. 
| North, to the Pembroke, additional, as engineer overseer at the 
works of Messrs, J. and C, Thomson, Clydebank, and to assist 1n 
the general overseeing work of the Clyde district ; and ThomasG, 
Comber, to the Pembroke, additional, for the Warspite. Staff 
engineers: Edward G. P. Moffett, to the Pembroke, additional, 
for the Hydra ; George G. Goodwin, to the President, additional, 
for service at the Admiralty ; and Charles W. Gregory, to Devon- 
| port Dockyard. Engineers: Charles F, Dunn, to the Vivid; 
| George W. Roome, to Devonport Dockyard ; Charles W. J. 
| Bearblock, to Royal Naval College ; Thomas C. Morris, to the 
Express ; George Attwool, to the Mermaid ; Charles G. Taylor, to 
the Renown, additional ; Henry J. Meiklejohn, to the Quail ; ard 
H. A, Clayton, to the Yarmouth Hospital, lent. Acting engineer: 
Vernon A. A. Ter Veen, to the Pigeon. Probationary assistan 
engineer: Percy E. Cutlack, to the Sirius, & 
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hydraulic power feats in the United States has been carried 
The city of Ogden, like Salt Lake City, is in the 
basin of the great Salt Lake, thirteen miles east of that_body 


out. 





ELECTRIC TRANSMISSION IN UTAH. 


(Concluded from page 35.) 


For its power, the Pioneer 
went much farther afield, 









Electric Pow 


and in the cahon of the Ogden 
River, near the city of Ogden, one of the most impressive 








er Company | gorge, nowhere more than a few hundred feet wide at the , 
bottom, while at some points it is extremely narrow. Six miles | 
about its mouth the narrow gorge widens into a valley eight 
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ENDS UPSET TO XOR™DIAM. WITH 
MANUFACTURER'S STANDARD SCREW THREAD 



































Fig. 5—DETAIL3 
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Fig. 6-CONSTRUCTION OF STEEL PIPE 
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Fig. 11-WOODEN PIPE 
of water, and thirty-five miles north of the Mormon capital. 


lies in the shadow of the same Wahsatch Mountains, 


which are cut up into deep valleys cr caiicns, forming the 


| 


Fig. 7—JUNCTION OF STEEL AND WOODEN PIPES 









miles long and four miles wide. 


form the Ogden River. 


125 cubic feet per second. 


gallons. 


the river bed. 
wide roadway. 


abrasion and_ percolation. 


amounts to 27,700 cubic yards. 


of steel plate facing is used. 


| 


The 


| outlet for drainage areas of considerable extent. 
| of the caion is two miles east of Ogden. 
| walled in by high and precipitous cliffs, is a narrow winding 
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The outlet 
The canon itself, 


Marcu 


LI, 1899 


—— 


is laid in a trench 8}ft. wide, and is covered with earth ¢ 

depth of 3ft. on top. The smooth wooden type of pipe x4 a 
its selection, first to its greater cheapness, and second ‘cme 
less internal resistance it offers to the flow of the Water ag 
pipe is laid along the side of the cafon to a point al is 
half a mile beyond its mouth. It conforms to a hydraulic 
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Fig. 8- POWER HOUSE—SECTION 
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Up to the 


The 


16ft. 


concrete 


A 9ft. tunnel excavated through the solid rock 
around the south abutment of the dam forms the 
outlet for the water of the reservoir. 
end it connects with a masonry inlet tower, in 
turn connected by a riveted steel pipe 8ft. Gin. 
meter, with the main gate house 100ft. below the tunnel. ir 
This contains two 72in. valves, one controlling the supply | maximum hydrostatic head in the wooden pipe is 117ft., giving 
of the pipe line, the other discharging surplus water. 
pipe line is 6ft. in internal diameter, and 31,600f!. or 
' six miles long; 27,000ft. are in wooden stave pipe, Fig. 5, | and runs toa Y junction at one end of the power house, Figs. > 

and 4600ft. at the lower end cf riveted steel pipe, Fig. 6. It | and 9. 


At its upper 


This valley is traversed by 
three streams, which unite at the upper end of the cafion to 
The drainage area of the river is 
about 360 square miles, and the flow is subject to wide 
variation, the minimum in average years, however, being 
The descent of the stream in the 
upper valley is gradual, but in the six miles of the cafion the 
difference in level is nearly 500ft. 
date of the beginning of the work on the Pioneer 
installation, this was a virgin water power—a 
small sawmill near the mouth of the canon being 
the only attempt to harness any portion of it. 

A short distance below the upper end of the 
cafon a dam has been built across it, forming 
above a storage reservoir covering over 2000 acres, 
with a storage capacity of over 15,000,000,000 
The dam is built of concrete masonry in 
six separate piers, seven arches, and two abut- 
ments, with foundations 3ft. in the bed rock. 
length of the dam at the crest is 400ft. It is 
100ft. high, 60ft. of which is above the level of 
The crest of the dam is a 
The upstream face is protected 
by a steel armour of jin. thick plates to prevent 
total 
masonry in the arched dam and overflow weir 
Had it been built 
in the usual manner the total required would 
have amounted to 38,900 cubic yards; 350,000 lb. 


The | pressure of 50 Ib. to the square inch. 
| 


Fig. 10-POWER HOUSE—PLAN 


grade line of 2ft. per thousand. The inlet to the pipe is 
funnel-shaped, and the wooden pipe is continuous, except at 
three points where two riveted steel elbows and a short length 
of tunnel are substituted. There are in all eight tunnels, the 
largest being 667ft. long. The wooden pipe is emitted in 
tunnel No. 7, which itself serves as part of the pipe. * The 
wooden pipe is carried over the Ogden River and lateral 





FOR PIPE 


Fiz. 12—TRENCH 


in dia”, ravines on eight steel girder bridges aggregating a length of 


560ft. and at one point over a wooden trestle bridge. The 


y 


The steel pipe is joined to the end of the wooden pipe, Fig. 7, 


The gradient of this part of the pipe line is very steep; 
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and the} 
end to 20 
jn diamete 
it divi¢ 
go two receivers, 
are four ; 

,entire Welg 
” “otal effective head at the wheels is 446ft. 


) lb. per square inch at the lower. 


he Pats : . 

Oe wooden pipe 1s built of fir staves tongued and grooved, 
thirty-two in the circumference, Figs.5and11. The staves are 
i6ft., 1S and 20ft. long and 2in. thick, dressed to conform to 





Fiz. 13—WOODEN PIPE IN TRENCH 


le ina special planing mill, erected at the mouth of the 





the. cir 

caiion. All end joints are provided with a steel tongue fitting 
tightly into a groove in the end of the other stave. The pipe 
is laid o set in the trench, Figs. 12and 13,and banded with 





round steel rods Zin. in diameter for heads up to 100ft., and gin. 
in diameter for heads over that limit. The bands are in two 
one with loop eyes and the other with upset 
screw ends. The end of the wooden pipe receives that of the 
teel pipe, and both are securely bolted together. To hasten 
the construction of this wooden pipe no less than seven 
separate gangs were at work at one time, and 500ft. per day 

aid. The weight of the bands and is 
9 500,000 Ib., and the amount of timber used 1,500,000ft. 

lhe steel pipe was rolled and riveted at the mouth of the 
in a shop specially built and equipped with rolls, 


semicircles, 


\ 


steel shoes 





can 














shears, punches, drills, and riveters for the purpose. By 
this mi verv heavy freight charges were saved. The 476 

ms of the pipe were riveted in 9ft. 2in. lengths, and 
given a prolonged dip in a bath of California asphalt. The 
iveting of the lengths of pipe in the trench was carried out 
by power riveters operated by compressed air supplied from a 
small pipe laid in the trench, Fig. 14. Five hundred rivets per 
lay of ten hours were driven by each machine. At the steep 
rades the steel pipe is anchored in concrete blocks about 8ft. 
bv 10ft., and 10ft. long. 


Five large gate valves intervene between the inlet tower at 
id power house,and the pipe is supplied with full pro- 











Fig. 14—RIVETING STEEL PIPES 


Vision of blow-off and relief valves. Of the five valves three are 
Git. in diameter, Fig. 15, and two 3ft. 6in. in diameter, Fig. 16. 
I'wo of the larger are in the gate house just below the dam, the 
third is placed near elbow No. 2 of the steel pipe, 100ft. below 
its Junction with the wooden pipe, to allow the latter to be 
closed without emptying it, when the steel pipe is emptied. 
lhe two first-mentioned valves weigh each about 22,000 lb., 


yressure runs up from 501b. per square inch at the upper 
The pipe is 72in. 
r until it reaches the Y at the power house, where 
Jes into two branches, each 54in, in diameter, which lead 
i one on each side of the power house. There 
teen vertical elbows in the length of steel pipe, and 
‘ht of the steel pipe line is over 2,500,000 Ib. 
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and are double-gate double-stem'valves, designed _to withstand 
a pressure of 25 lb. per square inch. The third valve weighs | 
52,000 lb., and is designed for a pressure of 1001b. It is | 
much heavier, has only one valve stem, and is operated by a 
hydraulic lift. The heaviest single piece of this valve weighs 
20,000 lb. 

The two 42in. valves are set in the two 54in. branches of 
the steel pipe leading to the receivers. The branches are re- 
duced to 42in. by the introduction of Venturi meters which 
measure the flow of water to the wheels, registering from 15 
cubie feet minimum ty 130 cubic feet maximum—Fig. 9 and 
17. The Y junction is a steel casting 
to which the main pipe and branches 
are bolted. It is surrounded by a 
block of concrete acting as a thrust 
block. In addition to an outlet shaft 
6ft. in diameter, a wooden stave stand 
pipe 49in. in diameter connects with 
the steel pipe a little below its junc- 
tion with the wooden stave pipe. 
It is 550ft. long, and rises to the 
height of the water in the reservoir. | 
It acts as a safety valve. Air valves 
and blow-off valves are also provided, 
and a number of relief valves are | 
used near the power house. 

The power house, Figs. 8 and 10, 
is of brick, and is 135ft. long by 50ft. | 
wide. A 15-ton travelling crane runs 
the length of the building on track 
girders carried on steel posts. Each 
side of the building is a duplicate of 
the other, and the water from the two 
branches of the pipe line flows into 
two receivers, one on each side of the 
power house. Each receiver is 72in. 
in diameter, of riveted Zin. steel plate. 
From cach receiver five 30in. and one 
10in. intake pipes extend through the 
walls of the power house, connecting 
with the nozzle pipes of the water 
wheels. By a system of valves full 
control of the water is obtained from 
the switch-board. 

The nozzle has six rectangular open- 

ings, any number of which may be 
closed by the attendant from the switchboard, the opere- 
tions, by an ingenious grouping of the levers at the, board, | 
being reduced to a minimum. 

‘The water-wheels are of the impulse{type, 59in.'in ‘diameter, 
each having forty-five bronze buckets, pressed cn the steel 
centres and bolted. When all the nozzle ports are opened 
fourteen buckets receive water at the same time. Each 
wheel has a capacity of 1200-horse power at 300 revolutions 
per minute, and each is provided with two fly-wheels, 70in. 























the sub-station at 13,800 volts 
| and a potential loss of 14 per cent. in the line. 


From the generator switchboard two sets of copper bars, 
three in each set, connect_the two sets of generator bus bars 
to the two sets of bus bars on the primary distributing board, 
set in the gallery at the rear of the switchboard. The dis- 
tributing board is in two sections of six panels each, the 
primary section and the secondary section. Of the primary 
panels, four control the low-tension side of the increasing 
transformers, and two the lines distributing current in the 
vicinity of the station. Of the secondary panels, four control 
the high-pressure side of the transformers, and two the long- 
distance transmission lines. The primary panels carry 
ammeters, watt meters, fuzes, and switches; the secondary 
panels, switches and cut-outs. ‘The length of the distributing 
board 39ft. It protected by short gap lightning 
arresters. 

The increasing transformers are nine in number, each of 
the air blast type, and each of 250-kilowatt capacity. In these 


is is 


the initial potential of 2300 volts is raised to 16,100 volts, at 
which pressure the current passes to the transmission liner, 


1 B. 


consisting of two circuits, of three No. and S. wires. 











Fig. 16—-VALVE 


The transformers are connected in sets of three, and are 
cooled by air from two blowers directly driven by a 23-horse 
power, 500-volt motor ; 3000-horse power is transmitted over 
the line to the sub-station at Salt Lake City, a distance of 
thirty-eight miles. 


The poles are of cedar, 30ft., 40ft., 50ft., and TO0ft. long, set 


about 50 to the mile, each pole having two cross arms. The 
wires are so arranged as to form a triangle on each side of 
the pole, two wires on the upper arm 4ft. apart, and four on 
the lower 2ft. apart. i 
| mile, and the inductive effect is thus reduced to a minimum. 
A telephone wire is also carried on a small cross arm, and is 
transposed every fourth pole. 


The wires are transposed every half- 


The current is delivered to the reducing transformers at 
an energy loss of 10 per cent. 


Nine 250- 


| kilowatt air-blast transformers in the sub-station reduce the 


Fig. 15—VALVE 


in diameter, each weighing two tons. Wheels and generators 
are on one base frame, the wheels, fly-wheels, and nozzle 
being encased in a steel housing bolted to it. The whecls | 


are keyed to the armature shafts of the dynamcs, and the | « 


moving mass of each combination weighs 15 tons 

a weight which ensures the maintenance of a 
uniform speed in spite of changes in the head of 
water or the load on the generator. The tail race 
runs the length of the building under the centre of 
the floor. Through this the water is carried back 
into the Ogden River. 

The generators are similar in construction and 


of the same manufacture as those used in the 
3ig Cottonwood installation. They are re- 


volving armature, 24 pole 750-kilowatt three-phase 
machines, delivering current at 2300 volts, at a 
frequency of 60 cycles per second. The variation 
in the pressure is less than 5 per cent. with a con- 
stant speed, with full non-inductive load thrown 
off or on. Ten units of this power will make up 
the full complement of the installation, and five 
are now in operation. The two exciters are 6 pole 
500-volt 100-kilowatt machines, running at 550 re- 
volutions per minute, and directly connected to 
135-horse power water-wheels cross-connected to 
each receiver. Each exciter is of sufficient capacity 
to excite, if necessary, the ten three-phase alter- 
nators. 

Two subways run the length of the building on 
each side between the machine and building founda- 
tions, and carry all the piping for the nozzles as 
well as the concentric lead covered conductors 
between the generators and exciters and the switch- 
board. The generator switchboard consists of seven 
blue marble panels, one for each generator, one for 
the exciters, and one for the totalising instruments. 
Each generator panel is equipped with a 150-volt 
volt meter, a 1000-kilowatt recording watt meter, a 
25 ampére ammeter, three 2300-volt 200 ampére 
single-pole quick break switches, three 2300-volt 
200 ampére fuse boards, two 600-volt 30 ampére 
single-pole switches, one field rheostat, two pilot 
lamps, one station transformer, three current trans- 
formers, and two sets of three-phase bus bars. The 
exciter panels carry two 600-volt volt meters, two 
300 ampére ammeters, two pilot lamps, two single- 
pole 200 ampére switches, four 200-ampére mag- 
netic cut-outs, two field switches, and two field 
rheostats. On the seventh panel are mounted two 5000- 
kilowatt Thomson recording watt meters, two 130-volt 
recording volt meters, one recording water-pressure gauge, 
one synchroniser, one ground detector, two station trans- 
formers, and eight current transformers, 





pressure to 2300 volts for delivery to the local lines. 

distributing board and the cooling equipment are similar to 

those in the generating station. 
| by changing the connections of the increasing trarsformers, 
the pressure can be increased to 27,000 volts, 
-apacity more than doubled. 





transmission lines. 
without increasing the station itself, by the installation of 
the remaining five generating units. 
junction outside the power house is in duplicate ;"a complete 


The 
Should it become necessary, 


and the line 


METER 


rig. 17—VENTURI 


The present installation can deliver 3750 kilowatts to the 
This can be increased to 7500 {kilowatts 


The plant from the Y 
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plant, receiver, water-wheels, exciters, generators, switch- 
boards, occupying each side of the power house. This plan 
was adopted in order that, should accident render one side of 
the plant useless, at least half could still continue in opera- 
tion. Furthermore, this method has resulted in the con- 
struction of a symmetrical station divided by the centre line 
of the tail race, and one in which the electrical and hydraulic 
machinery and conductors are most conveniently placed. 

The current is already in extensive use in many factories. 
It operates the different electric tramway systems in Ogden 
and Salt Lake City, and is used to light the towns and cities 
in the north of the State of Utah. Several large smelters 
and electrolytic works have equipped their works with 
electricity, and the lines will shortly be extended to the mines 
at Mercur, sixty miles from the power house. 

We desire to acknowledge our indebtedness for much of 
the information contained in this article to Mr. R. M. Jones, 
the creator of the Big Cottonwood plant; to Mr. C. K. 


}; way. 


Kadamtolla. From there the two railways diverge, one continuing 
to Amta, thirty miles, and the other to Sheakhalla, twenty miles, 
Formerly, anyone observing the immense local trattic carried on by 
means of bullock carts and ticea gharis, that laboured along the roads 
up to their axles in mud, cr buried in dust, could foresee the 
immense benefit likely to accrue from the construction of a rail- 
As, however, any project that calls for financial outlay is 


bound to meet with opposition, so it was in this case ; fortunately 


| the projector was both able and willing to bear practically the 





Bannister, C.E., chief engineer and secretary of the Pioneer 
Electric Power Company; to whom the conception and 


development of this installation are largely due, and to his | 


assistant engineer, Mr. Henry Goldmark, C.F. 





LETTERS TO THE EDITOR. 


(Continued from page 22 
TRAIN RESISTANCE, 

Sir,—I feel that I cannot permit the article on this subject in 
your last issue to pass without a protest against the very mislead- 
ing and erroneous nature of the arguments contained in it. 

In the first instance, you state that ‘‘there is good reason to 
believe that, instead of train resistance augmenting as the square 
of the speed, it does not augment at all, or actually falls off. So 
far, no one has attempted to controvert this proposition.” If no 
one has controverted this statement it can only be because the | 
facts of the case are well known toall locomotive engineers. Train | 
resistance experiments have been made in recent years by nearly | 
every railway company of any note in this country, and also on a 
number of continental lines. In every single case of which I have 
heard the resistance has been found to vary aceording to a similar 
law to that first enunciated by Mr. D. K. Clark. The agreement 
between the results obtained by different experimenters is very 
marked, and all the results agree within a small percentage with 
the formula 


eo 


R 


By, 
o 


for the total resistance of the engine and train. This may be 
taken as the mean result of several thousands of experiments. 

The reasons why the constants are lower than in D, K. Clark’s | 
formuia are that the axle friction has been reduced by the substi- 
tution of oil lubrication for grease, and also the weight of rolling 
stock has increased far more rapidly than the actual surface ex- 
posed to air resistance. 

This leads to the second point. The article places the air resist- 
ance as the last factor in the total resistance of the train, and 
dismisses the subject with hardly more than a bare reference ; 
whereas, as 2 matter of fact, at high speeds of above 70 miles an 
hour the air resistance would appear, from all the evidence I can 
discover, to be at least 80 per cent. of the total. 

Again, the remarks with reference to tractometer experiments 
are hardly complimentary to the intelligence of locomotive engi- 
neers. I know of no case in which tractometer experiments have 
been made without indicator diagrams having been taken at the 
same time, in order to check the relation between the two. The 
result is that the resistance of the engine and train is practically 
the same and follows the same law. 

As a matter of fact, the whole fallacy in the arguments turns on 
the point that the acceleration has been ignored. Owing to this 
omission the arguments based on the falling off of the mean effec- 
tive pressure as the speed increases prove absolutely nothing. If 
aH the diagrams were taken on the level at an absolutely constant 
speed the point would be established, but a train never does run 
at a constant speed. The speed is always varying to the extent of 
a mile or two an hour every quarter mile run. 

To show the importance of the acceleration, consider the case 
of a train weighing 240 tons running at a speed of 70 miles an 
hour on a level road. The resistance, according to the formula | 
given above, will be about 19°9 Ib. per ton of train. Again, | 
70 miles an hour is 70 x 88ft. per minute. Therefore the indi- 
cated horse-power will be 
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| standing the narrowness of the gange, 


whole financial weight of a scheme in which he so firmly believed. 


The venture was undeniably a bold one, and when sanction was 
obtained the lines were laid on strictly economic principles. As one 
side of the road was given free, very little had to be acquired, and 


& 
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ABOUT TOISTART 


that only for station sites and for improving the alignment of the 
track. Jn order to follow the twists and turns of the thoroughfare, 
the sharpest curve of which is a little over 100ft. in radius, it was 
necessary that the gauge should be a narrow one, and it was finally 
reduced to 2ft., or considerably less than that of most town tram- 
ways. ‘Ten trains a day are run, six on the Amta and four on the 





| Sheakhalla line, except on Mondays and Saturdays, when extra 
| trains are necessary to meet the public demand, 


Each train consists of thirteen to tifteen carriages, the latter com- 

. 7 TT . . . . 
posed of three compartments. These carriages are 6ft. in width, 
accommodating comfortably three persons on each seat, first class, 
and four-a-side in the lower classes, /.7., eight in each compart- 
The floor of the carriages being only I4in. above the rail 








ment, 





KADAMTOLLA JUNCTION 


and, notwith- 


level, no platforms are required at the stations, 
little or no 


there is 


70 x 88 x 19°9 x 240 _ 391 oscillation. The engines weigh a little over 10 tons, are run on 
33000 x a Soa six wheels, and, in order to avoid the expense of turntables, have 
been designed to run either way indifferently. Some goods are 


Now, suppose the indicator diagrams only showed a horse-power | 
of 500, and let us see what fall in speed in one minute is necessary 
to account for the discrepancy. We make use of the formula— 

Fxitixg 





“(%— 7) =F t This gives. - + = 
y ca 

Now, to allow for the rotary momentum of the wheels and axles, 
we must add about 9 per cent. on to the value of #, as this is about 


the ratio in English rolling stock ; and, since the result will be 


. 55 60 . 
found in feet per second, we must multiply it by a to reduce it 


aa OOF 
Also F = 89] 


Substituting the values in the formula, we get as the fall in 


speed in one minute— 
391 x 19°9 x 240 


to miles per hour. 19°9 x 240. 


29-9 y eR ’ 
32°2 x 60 = 6°9 miles an hour. 


891 1°09 x 240 x 2240 
~Now, in one minute the train will have run 1} miles. The 
drop in speed in a quarter of a mile will therefore be — x 69= 


28 

1:48 miles an hour, which would certainly be overlooked -unless 
careful means. were adopted to check the change in velocity, 
Also, as stated above, the speed is never much more constant than 
this, and hence we see that even with a train running on the level 
at as nearlyas possible a constant speed, the probable error, due 
to taking the resistance as being proportional to the mean 
effective pressure in the cylinders, and neglecting the accelera- 


tion, will be about pi x 100 = 78:2 per cent. 

In making experiments to determine the train resistance, it is 
found frequently that the smallest mean effective pressure 
corresponds to the largest resistance, and vive versd, and that the | 
acceleration, far from being negligible, is absolutely the most | 


impoztant factor. C. FE, Woirr. | 
| 





27, Melbourne-street, Derby, March 9th, 


A TRIP ON A LIGHT RAILWAY. 





| worked on a block system, each driver being provided wi 





carried, but the passenger traffic is too heavy to permit of much 
else with the present rolling stock. Further engines have been 
ordered, but the strike at home has delayed their completion, 


much to the loss of the company, for it is calculated that the | 


goods traffic will prove highly remunerative. [t will consist mainly 
of market produce—jute, sugar cane juice, &c., one way ; piece 
goods, brassware, and kerosine oil the other. The trains are 











IN THE COUNTRY 


th a staff, 
varying in colour according to the section of the line. The fares 
are extremely moderate, and the trains are generally crowded, a 


$1r,—While politicians at home are discussing the desirability of | full load consisting of about 350 passengers, all of whom travel in 
laying down lines of light railroad in various parts of the kingdom, | absolute comfort. 


the very thing has already been accomplished in India, and the | 
line, a local one at present, is undoubtedly but the beginning of a | 
network of such railroads over the Bengal Presidency. The 
Howrah-Amta and the Howrah-Sheakhalla Light Railways were 
opened in November last by the Acting Lieutenant-Governor of 
Bengal, and a gay crowd gathered beneath the spreading banyan 
trees on the Maidan to witness the official benediction bestowed on | 
the little pioneer railway. The line starts from Howrah on the 
Howrah bank of the Hoogly, and runs to a place called Kadam- 


tolla, on the municipal boundary, where there is a junction station, | line requires the same careful management and explicit regula- 





| at a slight reduction. 


A first-class ticket can he obtained at the rate of 1 anna 6 pies 


| (about 14d.) per mile ; intermediate, 6 pies (about 4d.) per mile ; 


third-class, 44 pies (about one-third of a penny). Children under 


| three years of age carried free ; those over that age are charged 
| full fares, 


The intermediate class is introduced in place of the 
second, Ordinary return tickets being double single fares, offer no 
economical inducement, but monthly suburban tickets are issued 
Later on, as the traftic increases, these fares 


will be still further reduced. It will be seen that this miniature 





| situated at frequent intervals 





——___ 





tions as an ordinary railway, and needs to be 
| cantion and punctuality, A trip on the Howrah-Amta |; 
well repay the passenger, and give him an insight nie i 
sation of the railway, as well as some idea of j the 
the populace. Leaving Howrah in the early morning th 
train will be comparatively empty, but before it sake th © Outgc ing 
train deposits its cargo of passengers, many laden with gucoming 
and other agricultural products for the Caleutta ma eg tables 
gesticulating, langhing crowd, with their bright-coloured Te 
form a gay, animated scene. ec’ Barments 
The little stations are constructed, like everything 
utility ; they are complete in every respect, substantic 
manent, but of the simplest character. The station g 
of a piece of rail suspended from the rafters, whi] 
bolt, When the passengers have taken their seats the traj 
slowly out and along the busy street. In municipal ria aa 
speed is restricted to six miles an hour, and the deed Et the 
caution is obvious. The road is generally thronged witl a. tang 
many strolling with habitual Oriental apathy between the i —o 
little mud chawls along the side are so close that onvonsatan 
numerous naked brown babies playing inside it, if ee ~ 
commit Juggernaut, need only roll out of the open door rs ed to 
are the curves of the line that half the train may be jn re 
. Street 
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and the remainder round the corner in another, In spite of th 

risks no accident has yet occurred to mar the railway eg 

except, indeed, in the case of aman who ‘ suicided himself.” ‘ 
> 48 the 


driver expressed it, by jumping on to the engine when in mot; 

Two miles out of Howrah is the station of Kadamtote ae 
junction of the lines, and here the miniature railroad js Bt the 
its full advantage, with its sidings, shunting lines, engine ms 0 
points, and crossings. After a wait of four or tive miner 
train moves on again, slowly at first, and more rapidly as it Je: wd 
the municipal boundary behind, till it is running at ‘its a 
speed of twelve miles an hour, The freshness and beauty tn 
open country more than compensate for any loss of interest felt “4 
leaving the narrow bazaar streets. On either side extend pa , i 
fields, rice fields, and ground sown with other crops, A het ; | 
plantation, with the delicate plants shielded by matting rssh 
sun, resembles a Liliputian vinery, and is in keeping with the litt 
railway. Trees, marked with black bands of tar, on either sido 
| of the railway line represent the property of the company i 
most cases they are date palms or mangoes, whose fruit yields A 
sutticient yearly return to more than cover the original’ cost Pp 
purchase, 

Six or seven miles out the scenery is extremely beautify! 
feathering bamboos wave across the road, forming a natural niek 
way, while date and cocoanut palms overhang the line. Little 
pools of dark water, on which the water lilies float, lie in the 
shadow of the trees and reflect their waving boughs. On the 
threshold of a wayside hut a child-mother with her baby watches 
the train go by, and both clap their hands with childish pleasure: 
here and there a solitary pedestrian, plodding along in the dust 
looks enviously at the wealthier folk who can afford to go by rail: 
and an occasional ticea ghari, with skinny horses that searce 
can move their load, serves to point the contrast between the 
past and the present method of locomotion. The stations ar 
on an average, two miles apart, 
Round them cluster neatly-constructed huts with earth walls and 
well-thatched roofs, The boards suspended from some of these 
bear unexpected inscriptions. One painted in large white 
announces the residence of the ‘‘ Homeeopathic Practitioner ;’ 
another indicates the ‘‘ Star Medical Hall.” 

As the train steams in a swarm of children gather round: some 
barely able to walk themselves, carrying babies, Eastern fashion, 
on their hips ; the latter are generally clad with a view to economy, 
combined with effect, ‘.¢., in strings of brightly-coloured beads, 
This part of the country produces a large quantity of excellent 
potatoes, and the natives of the locality seem a well-to-do and 
thriving class. A halt of twenty minutes at any of the stations is 
sufficient to secure the passenger a return train to Howrah. The 
cost of construction onl equipment complete on this line is about 
30,000 rupees a mile; and when it is added that the working 
expenses are less than 50 per cent. of the receipts, it will readily 
be seen that the success of the undertaking is, practically speak 
ing. ensured, The servants of the railway are all qualified for 
their various posts and provided with neat, suitable uniforms, 
With the exception of the locomotive fireman and the tratti 

















inspector, the staff are entirely native. The salaries of tho 
company’s servants range, from that of the station masters, 
30 rupees about £2—-per mensem, to 7 rupees—about 10s,—the 


wages of the porters, The lines are carefully inspected weekly 
by the permanent way inspector and daily by his assistants, 
These light railways, which have proved far more profitable than 
even their sanguine promoter contemplated, are probably merely 
the pioneers of broad-gauge lines, which will be required as the 
traffic increeses ; then again the little railroads can be thrown 
ahead further into the country. For level tracts of land, such as 
Bengal, Sind, and parts of Guzerat, these light lines are eminently 
suitable. Moreover, it might be considered possible to adapt 
them with advantage for frontier purposes, thereby effecting 
an enormous saving in transport when required for frontier 












expeditions. 
Mallabar-hill, Bombay, January 10th. 


THE VENTURI METER. 

Str,—In an article in one of your contemporaries | described the 
action of the Venturi meter, and gave suggestions for its design. 
I now learn for the first time that there are existing patent rizhts 
held by Mr. Clemens Herschel, the Builders’ Iron Foundry (o.. 
U.S.A., and Mr. G. Kent, High Holborn, W.C., for both the meter 
and the antomatic recording apparatus ; while at the time ef writing 
I was under the impression that the former was a.very old device, 
and the application of the latter only of recent date. As my 
article may be the means of unwittingly inducing persons to infringe 
the above patent rights, and do harm to the patentees, which | 
should very much regret, I hasten to make the above statement 
mublic. W. W. F. PULLEN. 

March 10th. 


ROLLER BEARINGS. 


S1r,—My attention has been called to your note in your issue of 
March 4th as to the new Lynton Railway, in which you state that 
the carriages are fitted with bogies and ball bearings which make 
the running very easy. I shall be very glad if you will correct the 
announcement to the extent that the whole of the rolling stock, 
with the exception of the locomotives, has been fitted with this 
company’s roller bearings. THomas H. How, Secretary. 

The Roller Bearings Company, Limited, 1, Delahay-street, 

Westminster, 8.W., March 10th. 











TRADE AND BUSINESS ANNOUNCEMENTS. — Messrs. Alfred 
Herbert, Limited, announce that they have recently been appointed 
sole agents for the United Kingdom for J. A. Fay and Co, and the 
Egan Company, wood-working machinery makers, both of Cincinatt), 
U.S.A.--Owing to increased business, Messrs, T. and R. Boote, 
Limited, of the Patent Tile Works, Burslem are removing thir 
London office from Waltham-buildings to more convenient premises 
at Birkbeck Bank-chambers, Southampton - buildings, Holborn 
E.C, The change takes place on March 25th.—Mr. R. J. Richard- 
son informs us that the business carried on by him at 76, Broad- 
street, Birmingham, has been converted into a private limited 
company, under the title of R. J. Richardson, Limited.—Mr. J, W. 
Barnard’s engagement as secretary of the Electrical Power Storage 
Company, Limited, having terminated, he has been appointed sole 
agent in the United Kingdom for the sale of that company's Q and 





V types of storage cells, 
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RAILWAY MATTERS. 


496 the net révenues of the Swedish State Lail- 
~ weached £687,300, an increase of £43 per mile over 1895. 
ways vital is £18,000,000, on which the net revenue was 3°84 
> Of this the State received 3°47 per cent. 
tae firemen and drivers of the Lancashire and York- 
hire Railway Company have, it is stated, received an intimation 
f he decision of the company to grant the drivers seven days 
of 7. a year, and the firemen three days’ holiday. It is also 
bated that the firemen will receive, according to merit, an advance 
in wages of 6d, per day, 

\ xew railway, called the Crow’s Nest Pass line, is 
- aonstructed from Lethbridge, in the province of Alberta, to 
its vicinity, in British Columbia. When completed 
+ will run near the international boundary line and through the 
-- ‘tenat country. A new line is projected from Edmonton to the 
Ne easee River, with a view to opening up a new route to the 
Yukon and Klondyke country. 

SeveRAL new lines of electric street railways have been 
yoted by the Municipal Council of St. Etienne. In addition to 
these urban lines, the surveys of two cross-country steam railways, 
, sixty miles in length, have been completed and part com- 
” Plans of a cog railway to the summit of Mount Pilal, a 
ntain in this department, are being discussed, 
tue Grange de l’Ouvre, St. Etienne, is its promoter, 


Iv 1 





being con 
Vancouver or 


eack 
menced. 
high mou 
Doppler, I 
New ORLEANS has during the past three years been 
changing the traction of the street railway system from mules to 


electricity, at a cost of from £2,400,000 to £3,000,000. The work 
is practically completed, and the street car system of the city 
There is not 


challenges comparison with any in the country. : 
likely to be any increase in the mileage for some years, as it is 
sufficient for the present needs of the city. The length of the 
electric lines is 162°86 miles, There are also one steam line and 


three lines worked by mules, which bring the total mileage up to 


170 miles. 

Ix view of the approaching visit of the Messrs. 
Barnum and Bailey’s Show to Manchester, a light railway of 
standard 4ft, 84in. gauge has been laid through Trafford Park, 
wherein the performances are to be given, from the main entrance 
near the Chester-road to Barton. The railway, four miles in 
length, will thus establish communication with the tramway 
aystems on the two sides of the Ship Canal, and provide convenient 
facilities of approach from many large centres of population, 
Vignole rails have been laid by the Trafford Park Estate Com- 
pany, and the British Gas Traction Company will work the railway 
with cars driven by compressed gas. 


We are glad to see that one of our great railways is 
teking up the important question of the accommodation for 
bicycles. We learn that the Great Western Railway Company has 
erected a new cloak-room at Paddington Station to be used 
specially for the accommodation of bicycles, and this room is fitted 
with an arrangement by means of which each bicycle stands inde- 
pendently, being kept in position by a small padded fork in which 
the head rests in such a manner that it cannot fall or rub against 
the bicycle stored next to it. The wheels of the bicycle run in a 
narrow groove upon the floor of the room. It is claimed that the 
new appliance will not only prevent the possibility of the 
parts of the machine being scratched by coming into contact 
with other bicycles, but will enable the cloak-room attendants to 
receive machines from or deliver them to the public with great 
quickness. The same company has now several luggage vans 
fitted up with various similar appliances for the more convenient 
and safe conveyance of bicycles on railway journeys, and it is 
stated that the experiment has been attended with satisfactory 
results, 


Tue Great Western directors are contemplating a 
second and alternative name for Slough station. The name of 
Slough is not a pretty one, and the residents of that neighbourhood 
have long been desirous of changing it for ‘‘ Upton Royal,” Upton 
being the name of a hamlet near by. In a similar way, the 
name of Hanwell station was changed some years back, the 
Great Western directors finding that residents objected to the old 
name that recalled memories of the great lunatic asylum close by. 
It is now ‘ Hanwell and Elthorne.” The “ Elthorne” is derived 
from the so-called hundred of Middlesex in which the objection- 
able Hanwell is situated. Another Great Western station whose 
name has been changed is that of Woolhampton, on the Hampshire 
and Berkshire branch. Woolhampton was too much like Wolver- 
hampton, and so that title was dropped, the name of an adjoining 
village—that of Midgham—being substituted. In the same way, 
Pool station, on the Cornwall line, was re-named, on account of its 
similarity of sound to Poole in Dorsetshire. It is now called from 
a Druidical hill of that name which rises beside the station 
Carn Brea, 


TuE London and South-Western passenger train leaving 
Waterloo at 11.20 a.m, last Sunday for Plymouth met with a 
serious accident near Tavistock. It is a stopping train all through, 
and was due at Tavistock at 7.10 p.m. When it was about two 


miles from that station and was running at a speed of about forty | 


miles an hour, the passengers were alarmed by the violent jolting 
of the train, followed after an interval by its coming to a sudden 
standstill. It was then discovered that the engine and all the 
carriages had left the metals. The engine, detached from the 
carriages, had gone right across the 6ft. way and lay at an angle, 
which completely blocked the up line. The carriages, which were 
about eighty yards behind the engine, had also ploughed across 
the 6ft. way, but maintained a more upright position. The 
couplings between the engine and the leading carriage were 
broken, as well as those between carriages in the middle of the 
train. It was ascertained that as soon as the engine left the metals 
the driver immediately applied the brake, and the guard in the 
van at the end of the train did the same. The effect was to pull 
up the coaches and prevent a more serious accident. Fortunately 
the train ran towards the up line, for the accident took place on a 
high embankment, down which the train must have been precipi- 
tated if it had turned the contrary way. There were many pas- 
sengers, including sailors from Portsmouth travelling to Devon- 
port, but no one complained of injury. 


THERE are several changes in the tramways of Lyons 
and vicinity, and new works in the suburbs, both projected and in 
progress, comprising, éxtfer a/ia, changing the city lines of tram- 
ways, twenty-five miles in length, from animal to electric traction, 
either by the storage or trolley system—this will necessitate the 
substitution of better cars than the heavy double-decked vehicles 


in general use ; constructing an electric line of railway from the | 
; transforming | 


Croixrousse to St. Blandine, a distance of 3,5; miles 
the present line from Lyon St. Just to Vaugeneray, a distance of 
nine miles from the city, from a steam to an electric line ; con- 
structing an electric line in continuation of the St. Symphorien-sur- 
Coise, a distance of twenty miles; constructing an electric line 
from Lyon St. Just to Frauchville-le-Haue, four miles south-west 
from the city ; constructing an electric tramway from the Chazeues- 
sur-Lyon Station to St. Symphorien-sur-Coise, forty-five miles from 
Lyons ; constructing an electric tramway from Lyons to Chapouost, 
seven miles to the south-west ; constructing the railway system 
on the left bank of the Rhone, which covers the third and sixth 
arrondissements ; extending the existing lines of railway on the 
storage steam-driving system from the Place des Cordeliers to 
Nonplaisir-la-Plainde, five miles, in an eastern direction ; construct- 
ing a steam railway from Annecy in Haute Savoie to Thomes, a 
distance of twelve miles ; changing that part of the Lyons-Geneva 
Kiilway which lies within the city limits, 
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NOTES AND MEMORANDA. 


Tue Italian Government are said to have ordered a 
Marconi apparatus to be used as an experiment on the warship 
| Messagero, 


Last year the total value of exports from New Orleans 
to foreign countries was £19,979,963, of which amount upwards of 
£8,000,000 was contributed by Great Britain alone. 


DerinG last month, Scottish shipbuilders launched 
28 vessels, of 29,892 tons, against 8 vessels, of 14,890 tons in January ; 
and 24 vessels, of 16,273 tons, in February last year, 


Ii\nGuIsH shipbuilders launched 27 vessels, of 63,678 | 
tons gross, during February, against 18 vessels, of about 26,296 tons 
in January, and 18 vessels, of about 39,371 tons, in February last 
year, 

THE coal output of New South Wales last year was 
1,417,600 tons, being an increase of 508,000 tons on 1896. The 
output in 1896 was 3,909,603 tons ; in 1895, 3,672,076 tons ; in 1891, 
1,037,929 tons ; in 1890, 3,060,876 tons; and in 1880, 1,769,579 
tons, 

DurinG 1897, 495 new vessels, of 775,144 tons, have 
been classed by Lloyd’s Register. Of these vessels, 450, of 
730,166 tons, are steamers, and 45, of 44,978 tons, are sailing 
vessels, hese figures show a decrease, as compared with 1896, 
of 45 steamers, of 123,413 tons; and 15 sailing vessels, of 22,404 | 
tons, 

ALTOGETHER 681 vessels, of 707,231 tons, were built 
in the United Kingdom and added to Lloyd’s Register during | 
1897. There were also 125 other ships, of 78,740 tons, But against 


1096 vessels were removed from the list, showing a net reduction | 
of 290 vessels as compared with 1896. 


AccorpinG to figures issued by the Germanischer 
Lloyd, last year there were built for German account 183,177 tons 
register in Germany, against 94,897 tons in 1896; 27,419 tons in 
England, against 98,807 tons; 1115 tons in Holland, against 317 
tons ; 626 tons in Demark, against 4597 tons; and 280 tons in 
America, against nil in the previous year. ‘he total tonnage 
built for German owners was 212,617 tons, or an increase of 14,719 
tons over 1896, 


Ir is stated that there are substantially 500,000,000 | 
persons speaking colloquially one or another of the chief modern | 
languages, and of these about 25 per cent., or 125,000,000 persons | 
speak English. About 90,000,000 speak Russian, 75,000,000 Ger- | 
man, 55,000,000 French, 45,000,000 Spanish, 35,000,000 Italian, and 
12,000,000 Portuguese. From these figures it appears all the | 
more remarkable that two-thirds of all the correspondence which 
passes through the post-offices is in English. | 


Nove. use is made of electric motors in constructing | 
a sewer in Worcester, Mass. The conduit is 18ft. wide by 13ft. | 
high, and inside of this is a sewer 6ft. wide, partitioned off for the | 
treatment of sewage by chemical processes. A cofferdam was | 
built in order to permit of the construction of the partition wall, | 
and for this work electric scows are used for the transportation of | 
materials. The lighting and propelling currents are carried over- 
head, and scows take current by trolleys. The boats are 27ft. long 
by 5ft. beam, with a paddle-wheel in the centre, driven by a motor 
and sprocket chain. The six boats handle 12,000 bricks, 50 barrels 
of cement, and 100 barrels of sand daily. 


A Gas tube made by the Mannesman Tube Company, 
of New York, was tested at the Watertown Arsenal, and burst at 
a hydrostatic pressure of 5863 lb. per square inch. The details of | 
the test, as published in the report of tests of metals for 1896, 
which has just been issued, show that the tube was 87in. long by | 
about 54in, in diameter, weighing 82 1b, The fracture was in the | 
form of a slit 13$in. long near one end of the tube. The elastic | 
limit was reached at 4710 lb. per square inch. The pressure was 
applied by means of a reservoir cylinder placed in the Emery 
testing machine, the piston of this reservoir being 3°37in. in | 
diameter, and the maximum pressure upon it was 52,300 lb. The 
test was made for the United States Signal Service, 





Wuart will be the largest generator for electric railroad 
work ever built is now being made at the works of the General 
Electric Company, at Schenectady, N.Y., for the Logan-street 
Station of the Louisville Railway Company, Louisville, Ky., says 
the Railroad Gazette. The completed machine will have twenty- 
two poles, an output of 2400 kilowatts—3000-horse power—and has 
been designed for a speed of seventy-five revolutions per minute, 

| to be driven by a 4000-horse power cross-compound Allis engine. 

The generator will be built to carry about one-third overload. The 
principal dimensions of the machine will be as follows :—Diameter 
of field frame, 19ft.; width of field frame, 4ft. lin.; diameter of 
| armature, 12ft. 9in.; diameter of commutator, 9ft. 8in.; diameter 
| of shaft, 2ft. 3in.; total weight of armature and commutator, 
83,000 lb.; width of armature, 5ft.; width of commutator, 2lin.; 
| total width of generator, 77in. The total weight of generator 
complete is 174,0001b, 


AccorDING to a Foreign-office report on the trade of 
| Charleston and district during 1897 we gather that at the end of 
last year South Carolina had in operation 54 cotton mills, with 
nearly 1,000,000 spindles, and consuming yearly 148,767,042 lb. of 
cotton, equal to about 327,000 bales, or, say, 40 per cent. of the total 
| crop produced in the State during the year, estimating the same at 
800,000 bales in round numbers. North Carolina had 150 mills ; 
the total number of spindles, however, was smaller, but will pro- 
} bably reach 1,000,000 also when mills now being built are com- 
| pleted. 
it ‘arolinas had, at the end of 1897 each about 1,000,000 spindles 
and 25,000 looms in actual operation manufacturing cotton goods. 
The relative growth and importance of the industry is apparent 
from the fact that the total number of cotton mills in the 
Southern States is 375, with 3,197,000 spindles, and manufacturing 
500,000,000 lb. of raw cotton yearly. This shows that the 
Carolinas have nearly double the number of mills and spindles of 
all the other States in the South combined, and consume about 
three-fifths of the yearly quantity of raw cotton taken by southern 
mills, 


Roughly speaking, therefore, it may be said that the two | 








of Parliament. 


AN important statistical report on the service and age | 
of the men in each branch of the army has been issued to members | destroys its efficiency. Steam, on the other hand, while free from 
On the first day of the present year the total | the defect of freezing, must always take a certain perceptible 
| “‘ effectives” of the cavalry was 16,674, of whom 13,654 had seen | 
| under seven years’ service, and 3020 over, while there were 2156 | attached machinery. 
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MISCELLANEA, 


Two anonymous donors have provided respectively 
£10,000 and £5000 for the erection and maintenance of a new 
physical laboratory in connection with Owens Coliege, Man- 
chester, 

Tue first step towards an irrigation scheme for 
Vryburg, Cape Colony, has been taken. A sum of £10,000 is to be 
expended in bringing water from the Swartfontein to the town for 
domestic and irrigation purposes. The realisation of this par- 
ticular scheme depends on the approval of the Government experts 
being obtained after inspection. At Port Elizabeth the question 
of finding further water sources is still under consideration, 


A Cuicaco firm has recently introduced a pneumatic 
lubrication system, whereby oil is forced through piping to various 
bearings, and by return piping it is carried through a filter and back 
to the-supply reservoir again. The pressure feature of the system 
renders it applicable in a marine engine-room, where a gravity system 
would not work on account of the rolling of the vessel. It may 


| also be used in places where the supply must be below the level of 


the bearings to be lubricated. 


Tue Admiralty have decided to introduce a new type 
of safety lamp into the service to replace the lamp now used. The 
improvement in the new lamp is said to consist of the addition of 
a wheel and spindle arrangement for enabling the wick to b2 
trimmed without opening the lamp, and the adoption of a hasp 
and padlock—instead of the present locking arrangement—to 
prevent unauthorised interference with the light when in use in 
dangerous places. Asa further precaution, when the lamp is in 
use on board ship the keys of the padlocks are to be taken charge 


Sep 5 pape foen A | of by the chief engineer, who is not to part with them except t 
| this total of 806 vessels, of 785,971 tons, it should be noted that | : @ 3 I aloe 


responsible persons, 


PropaB Ly by far the most important public project ever 
undertaken in New Orleans is the drainage of the city, which is 
now under way. Five years ago the propositicn for a complet: 
drainage system was first broached, and an advisory drainage board 


| was created, a preliminary survey made of the city, and a plan of 
| drainage prepared. The present system is very unsatisfactory. It 
| renders the city easily susceptible to rain overflows, makes the soil 


and the climate damp, it affects public health unfavourably, and 
increases the death-rate. The Legislature, in response to the 
prayers of the people, created a drainage commission, and gave it 
full power over the drainage system, with the right to issue bonds. 

he drainage commission advertised the contract, and it is now 
settled that a company will do the entire work, operating the 
pumps and other machinery by electricity, for little over £200,000. 


THE Health Committee have appointed Mr. John 
Alexander Brodie, Wh. Sc., M. Inst. C.E., M.I. Mech. E., city 
engineer for Liverpool, Mr. Brodie began municipal work in 
1881 as an assistant to Mr. Clement Dunscombe, city engineer, 
Liverpool ; and subsequently under Mr. H. P. Boulnois, he 
acquired a large experience of tramways, sewers, &c. In May. 
1892, he accepted a very advantageous offer made by a former 
colleague, and entered into partnership with Mr. John T. Wood, 
M. Inst, C.E., civil engineer in private practice in Cook-street. 
with whom he has carried out large works all over the country. 
It will thus be seen that he has a special knowledge of Liverpool’s 
needs. Of the disposal of town refuse he has made a close 
study, and he has introduced many labour-saving appliances with 
respect to hopper barges and destructors. The important and 
successful destructor and electricity works, recently inaugurated 
at Shoreditch by Lord Kelvin, have been carried out with Wood 
and Brodie’s arrangement of combined destructor and steam 
generator, first designed by them for the Cambridge Corporation. 


Some of the trade prices of French-made automobile: 
of the most modern type are :— 


sas No, of Horse- Price. 

Description. pain oy power. ae 
Rs or og a nc jg oo Sa a Ee 
Carriage, with hood fan oe — 14) 13 «6 
Dog-cart .. ee ae 6 208 0 U 
Wagonette .. = > , % 228 16 0 
Vis-et-ris 4 - 249 12 0 
Omnibus 4 — 249 12 0 
Wagonette .. rae ae er cae 24912 («0 
Delivery van .. . . — 24912 0 


An additional sum of £8 
number of seats, when fitted with india-rubber tires. The carriages 

have generally three grades of speed—slow, moderate, and quick. 

The petroleum used is called the essence of petroleum, with a 

specific gravity of ‘70, and costs 44d. per quart. Some emp'oy 

naphtha, costing 4d. more per quart, and the cost of running 1s" 
about #d. per mile, 


Last week there died, at Haslar Hospital, Mr. H. G. 
Bourke, fleet engineer, R.N. Mr. Bourke was staff engineer of 
the cruiser Calliope at Apia, Samoa, in March, 1889, when, accord- 
ing to the report of Captain H. C. Kane, the vessel encountered a 
terrible hurricane, which caused a disaster unprecedented since 
the introduction of steam—namely, the total loss of four foreign 
men-of-war out of:seven, with a loss of 130 lives, and the stranding 
of two others. Mr. Bourke, says the Times, was specially pro- 
moted to fleet engineer for this service, and in a memorandum the 
Lords of the Admiralty said :—‘‘ My Lords also highly appreciate 
the manner in which Captain Kane was supported by his officers 
and men, and they desire especially to express to Staff Engineer 
Bourke and his staff the satisfaction with which they have read 
that portion of Captain Kane’s letter referring to the management 
of the engines during the time the vessel was under full pressure 
of steam. To the admirable manner in which the engines of the 
ship were worked may be attributed to a great extent the safety 
both of the ship and of all the lives on board.” Mr. Bourke was 
within a few months of his retirement from the service, 


Tue recently published report of the chief of the 
Bureau of Construction and Repair of the United States Navy 
Department derives particular interest from the fact that it gives 
some of the results of using electricity for moving the turrets of 
warships, though it has long been known in a general way that in 
delicacy of movement, in rapidity of starting, and in certainty of 
action, electricity is far superior to either steam, compressed air, 
or hydraulic power—the other forms of motive power used for this 
purpose. One great drawback to hydraulic machinery is its 
tendency to freeze up in cold climates, which, of course, at once 


amount of time to overcome the inertia of the piston and its 
Moreover, this inertia, once overcome, re- 


under twenty years of age, and nearly 2000 had under one year’s | quires an equal force to bring the machinery to rest again, Thus 
service, and the reserves numbered 6090. The total field artillery | it is found that. with a turret 15ft. in diameter the least movement 
was 12,912 effectives, with a reserve of 4734. Under twenty years | possible with steam machinery, calculated on the rim of the turret, 
| of age there were 2113, and 2482 had served less than one year, | is 4in., while actual tests on one of the warships of the United 
| The mountain artillery numbered 1384 effectives, and 414 reserves, States several months ago showed that with electric turning gear 
while the total garrison artillery was 16,282 effectives, with 4503 | a turret of the same diameter could be moved—that is, started 
army reserves, and 5160 militia. Nearly 2000 were under twenty | and stopped again—twenty-nine times in one inch. The propor- 
| years of age, and 2304 had served less than twelve months. The | tion between steam and electricity, therefore, in delicacy of move- 
garrison artillery in the Western district, with an establishment of | ment in this instance is four times twenty-nine, or 116 times as 
4825, has 3559 effectives, who have served under seven years, and | great. The chief objection to all radical innovations like this one, 
1110 over seven years, making a total of 4669 effectives, while 668 says Cassier’s Magazine, has hitherto been based on the sound 
had served less than one year, and 536 were under twenty years of | principle that in actual conflict the machinery or motive power 
age. The figures for the infantry of the line at the beginning of | might break down, and the work would have to be done by hand 
January were :—Establishment, 132,237 effectives ; under seven | power in such an emergency ; thus guns, turrets, and every other 
| years’ service, 108,814 ; over seven years, 21,401; total, 180,215; fighting appliance on board some warships are provided with alter- 
exclusive of about a thousand men on passage home from India to | native be tackle. But there does not seem to be any reason why 
join the army reserve, &c., under one year’s service, 19,101; | electricity would not lend itself to be coupled with hand-power 
under twenty years of age, 21,575; reserves, army, 52,980; | apparatus, at least as well, if not better, than either steam or 
militia, 24,308, hydraulic 1 wer, 
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1gTRIA.—GEROLD AND Co,, Vienna. | *,* In order to avoid trouble and confusion we flad it necessary to inform 

aA _Keity AND WALSH, Lrp., Shanghai and Hong Kong. pri a er ute po eo of inquiry a = the public, — — 

CHINA. C . for insertion in this column, must in all cases be accompanied by a large 
° 'VEAU HEVILLET, Rue de la Banque, Paris. F tcd : Hl P r ; 2 of , 

PRANC p.—Bovveau and , que, | envelope legibly dirveted by the writer to himself, and stamped, in order 


spRMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
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, ges p Co. 307 queations, should be accompaniec by the name and address of the writer, 
JTALY.—LorscHER sup se 307, Corso, Rome. not necessarily for publication, but as a proof of good faith. No notice 
Bocca Freres, Turin. whatever can be taken of anonymous communications. 
JAPAN.—KELLY AND Watem, eg pinta Tori Sanch Tok a We cannot undertake to return drawings ov manuscripts; we must, 
zy. P. MarvuYA AND Co., 14, Nthonbashi Tori Sanchome, Tokyo, therefore request correapondents to keep copies. 
aad _(, RicKER, 14, Nevsky Prospect, St. Petersburg. 
ci Saag ae a Ripka Serge INQUIRIES. 
< AFRICA.—GoRDON AND Goren, Long-street, Capetown. 
ea R. A. Thompson anv Co., 33, Loop-street, Capetown, SICHEL’S PATENT PACKING 
J.C, Juta & Co., Capetown, Port Blizabeth, & Johannesburg. Srr,—Can any reader oblige me with the address of the makers of 


{USTRALIA.—GoRDON AND GorcH, Queen-street, Melbourne; George- | Sichel’s patent packing (fibrous metallic) ? 
i street, Sydney; Queen-street, Brisbane. 





R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; 362, REPLIES. 
Little Collins-street, Melbourne ; %, King William- | (411. (Birmingham).—No such drawings have been published recently, 
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Susscription News Co.,, Chicago. 
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INSTITUTE OF MARINE ENGINEERS.—Monday, March 14th, at 8 p.m. 
Paper, ‘‘ Paddle Wheels,” by Mr. A. E. Mills, Member. 
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CentrE.—Tuesday, March 15th, at 8p.m., at the Royal Institution, | 
SUBSCRIPTIONS. by Mr. Joseph Bedford, | 


Colquitt-street. Paper, ‘Steel Springs,’ 
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complete set of THE ENG1Inrer can be had on application. pi 
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rate for any destination outside the United Kingdom, Foreign Sub- | Jene,” by Mr. Henry Fowler, Assoc. M. Inst. C.E.—Thursday, March 
scriptions will, until further notice, be received at the rates given | j7th, at 8 p.m., Special Meeting. Paper, “Geology in relation to Engi- 
below. Foreign Subscribers paying in advance at these rates will | neering,” by Prof, W. Boyd Dawkins, M.A., F.R.S., Assoc. Inst. C.E.— 


receive THE ENGINEER weekly and post free. Subscriptions sent by | Thursday, March 17th, at 11 a.m., Students’ Visit to the Ventilating, | 


Post-office Order must be accompanied by letter of advice to the | Heating, Lighting, and Drainage Arrangements of the Houses of Parlia- 


Publisher. ment. 
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imperfect or mutilated condition he will oblige by giving prompt 
intormation of the fact to the Publisher, with the name of the THE NAVAL ESTIMATES. 


Agent through whom the paper 28 obtained. Such inconvenience, | 7 
iy’ suffered, can be remedied by obtaining the paper direct from Tye most unsatisfactory feature of the explanatory 
this office, statement presented by the First Lord of the Admiralty 
; — to Parliament upon the Naval Estimates for 1898—99, 
; is the grave assertion that, in consequence of trade dis- | 
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Part III. (Ilustrated.) .. 
HarBours aNnp WATERWAYS political horizon in almost every quarter of the globe. | 
Some Lakok MACHINE Toois.  (Mlustrated.) For never was there a time when the readiness of our 
Dockyarp NorEs .. 
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Mail and Passenger Service om May Cae wer ae) (ea Maa re ae ® iafu ieti 
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— Notices 
800Ks RECEIV : 
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Provision has been made for the addition of 6340 
| officers and men to the Navy in the coming year, over 
and above the 100,500 voted for 1897—98. The addi- 
tional numbers come in, of course, gradually, being 
| spread over a whole year, but it is remarked that on 
| February 1st, 1898, the actual figures stood at 98,652. 
'The number of officers and men, therefore, on the 
| 81st March next year will be at least 106,840. When we 
| compare this with 55,000, which was the complement of 
our Navy in 1874, the immense increase of strength will 
| be realised. It is a healthy feature in the statement. 
| Included in these figures are 284 extra engine-room 
| artificers and 1700 extra stokers, classes which have been 
| hitherto much undermanned. There are also 1000 
| additional marines, which will take the place of those 
detachments that have been ordered to coaling stations 
|for shore duty, an arrangement that we have always 
| advocated. 

| In the coming year it is proposed to commence three 
battleships, four armoured cruisers, and four sloops; the 
armoured cruisers and two sloops to be built in private 
| yards, the others in Government dockyards. The 
character of the three battleships is not communicated 
in the statement. Indeed, the details are in all 
| probability not decided on as yet; for, although steel 
| work is to be put in hand, the keels will not be laid down 
for at least thirteen months, so it is early days to say 
what they will be like. Probably, however, they will be 
| similar to the Formidable type now being laid down— 
| a sort of improved Majestic. It is an unfortunate omen 
that we should be writing of vessels at the expira- 
tion of a financial year, that should have been well 
| forward on the slips at_ the present moment, yet have 
|not a single frame standing; whilst we are speculating 
over the design of three others which should be laid down 
very shortly, but cannot possibly be commenced until the 
century is practically out. The trade disputesare clearly 
| answerable for a great deal. It would be well if the laws 
of this country could be so amended as to render it impos- 
sible that the new constructive work of our Royal Navy 
—the most important item of it all—should be hindered 
and set back, so to speak, for seven months at a most 
momentous crisis. 

| The four armoured cruisers to be commenced during 
| the coming year will be similar to those which it was in- 
| tended to lay down in 1897—98, of the Cressy class, but 
| which are, alas! still in nubibus, though we are informed 
| by Mr. Goschen that they will be shortly in hand. They 
| will be armed secondarily with the improved 6in. quick- 
| firing guns by Messrs. Vickers, Sons, and Maxim, full 
| descriptions and drawings of which appeared in THE 
| ENGINEER for last week, the heavier armament being the 
9°2in. naval gun which has recently received so much 
rattention at Woolwich Arsenal. The improved 6in. 
| quick-firer has been adopted after exhaustive trials at 
Shoeburyness and Portsmouth, one of its most important 
features being the substitution of a De Bange obturator 
for the old Elswick brass cylinder, an arrangement which 
saves magazine room and expense as wellas time. The 
cylinder has, however, done excellent service, and we 
shall be sorry to see its use definitely abandoned, unless 
service reports are in favour of the other system. Its 
great objection was the accumulation of cylinders on deck 
during an action. The Japanese gunners, who were 
smart and energetic in their arrangements at Yalu, 
| pitched the cylinders down the hatchways of the Yoshino 
and other vessels, but this was hardly a_ shipshape 
method of settling the difficulty. The vote for ordnance 
for 1898—99 is still very high, over two and a-half mil- 
lions, but is for the completion of a number of contracts 
which were outstanding; and at this moment we are 
actually in possession of a fair reserve even of the 
most modern weapons. Two years ago we had none. 
No additional ordinary protected cruisers will be com 

menced during the coming year, but a large number is 
now in hand of all classes and types, the Diadem type 


| being the most important, of which there are eight built 


and building. 62 torpedo boat destroyers, of speeds rang- 
ing from 26 to 33 knots, out of 98 ordered, have been 
completed. The remainder have been delayed by the 
engineering crisis. A further order has just been given 
for an experimental vessel in which the steam turbin> 
will be substituted for the ordinary propelling machinery, 
in order to test the applicability of the system to high- 
speed torpedo vessels. Judging from the interest which 
was displayed in Mr. Parson’s boat, the Turbinia, at the 
Naval Review last year, the trials of the new torpedo 
boat will be looked forward to with eagerness. 

The report mentions that the trials of the Diadem 
with the improved Belleville boilers, fitted with econo- 
misers, have been most satisfactory, the results obtained 
having been good as regards economy of fuel, efficiency 
of combustion, ease of working, and maintenance of speci- 
fied powers. It is agreeable to know that the trials of 
the Salamander with Mumford boilers, and those of the 
Seagull with Niclausse boilers, will shortly take place. 
They have been delayed owing to the oft-mentioned 
reason—trade disputes. 

The naval works in operation at Gibraltar are going on 
well. Over 600,000 tons of material have been dredged 
from the sites of the water space to be enclosed by the 
new harbour works, and the moles and walls are pro- 
gressing rapidly. At Bermuda, Jamaica, Mauritius, and 
the Cape, similar works are being pushed forward, and 
there will soon be extra dock accommodation at all these 
places. This is of the utmost importance. At Hong 
Kong, unfortunately, the extension of the naval dockyard 
has been hindered, owing to the difficulty of getting space, 
but this will shortly be overcome. Although this is a 
measure which, at this moment, bears more than ordinary 
importance, and which should be carried through regard- 
less of cost, it is needless to point out that there is already 
excellent private accommodation for docking at Hong 
Kong. 

At Portsmouth, Devonport, Chatham, and Portland an 
immense amount of work has been done during the 
current year, in extending dock accommodation and 
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forming additions to works, &e. Ke. 
of Dover Harbour will be commenced at once. 

The expenditure during the past year has fallen so far 
short of that which was estimated, that sufficient funds 
are available to carry on work during 1898—99; it is 
not, therefore, necessary to introduce a new Naval Works 
Bill this session. 

LIGHT RAILWAYS. 

WHEN the ardent advocates of light railways enforced 
their views on the public, and insisted that little more 
was needed for the relief of suffering agriculture than a 
comprehensive parliamentary measure for facilitating the 
construction of lines alongside the highways of the 
country, we ventured to dissent. We argued, it will be 
remembered, that the agricultural light railway must not 
be confounded with the suburban tramway ; and we were, 
we believe, able to advance very sound arguments to 
show that the benefits to be derived from light railways 
were altogether less than was supposed by their earnest 
advocates. 
construction of valuable means of intereommunication 
throughout the length and breadth of the land, but the 
enormous cost of private bills and select committees; and 
that if this obstacle was removed, and parliamentary 
expenses were made very small, quite a rush of pro- 
motors would occur, and light railways would almost 


The improvement | 
| Wood and Port Eynon, in Glamorganshire, will cost 





We were assured that nothing prevented the | 


spring—so to speak—into existence all over the country. | 
We have always held that while the cost of obtaining an | 


Act of Parliament was so great that it tended to prevent 
the construction of light railways, yet that other causes 
far more potent operated to the same end. There are 
two classes of men with either of whom it is possible to 
deal—one is the speculator, the other is the philanthro- 
pist. Now light railways have not—perhaps fortunately— 
attracted the former. The latter has had sufficient sense 
to see that it would be impossible to get the large sums 
needed for charitable purposes alone, and the result has 
been the speculating philanthropist, the man with two 
strings to his bow, who tells you that by helping the 
construction of light railways you are doing a very 
excellent work in the ethical sense, while you 
making an excellent investment in the pecuniary way 
besides. All this has been fully put before the world; 
Parliament gave way to pressure, and the Light Railways 
Act of 1896 was passed. We have now before us the reports 


are | 


of the Board of Trade and of the Commissioners appointed | 


to carry out the provisions of the Act. These reports cover 
the period between the 19th May, 1897, and the end of 
December in the same year. In so far as they go, which 
is not very far, they are instructive. They largely 
support the views which we have expressed from time to 
time. In fact, they quite establish the accuracy of our 
forecast. 


To begin with, we find that, instead of proposals for | 


light railways to cover the whole country, the number of 
schemes submitted has been insignificant. Under the 
rules framed by the Board, deposits in connection with 
applications for orders have to be made in the months of 


| it certainly has not as yet promoted their construction to 


May and November ; but in the year 1896 December was | 
: | 


substituted for the month of November. This report 
on the applications made in December, 1896, and in May, 
1897. 
for orders were made, representing an aggregate mileage 
of about 308 miles. Public local inquiries were held in 
regard to 26 of these schemes, and it was decided to 
grant orders in 17 cases ; two applications were with- 


drawn before local inquiries into them were held; one was | 


of | consist in facilitating the construction of branch railways 


adjourned, and eight were rejected. In the month 
May, 1897, the number of applications for orders was 
again 28, covering about 276 miles; of these three were 
withdrawn, and public local inquiries have been held into 
22 of the others. It was decided to grant orders in 18 
cases; in three cases the applications were refused, and 
in one case decision was deferred. The result, therefore, 
of a year’s working of the Act—for to all intents and 
purposes it is a year—is the sanctioning of 35 schemes 
by the Commissioners ; but concerning these only nine 
orders had been submitted to the Board of Trade for con- 
firmation up to the end of last December. These are for 
the following lines: — (1) Basingstoke and Alton, 
July 17th. (2) East and West Yorkshire Union, 
August 26th. (3) Potteries, October 9th. (4) Hadlow, 
October 11th. (5) Wrington Vale, November 16th. (6) 
Gower, December 13th. (7) Crewe, December 14th. (8) 
l‘lamborough and Bridlington, December 14th. (9) West 
Hartlepool, December 20th. We need not for the time 
being concern ourselves with any other lines than these. 
Let us see what they are. 

Unfortunately the report before us supplies but scant 
information. The first on the list is a line promoted by 
the London and South-Western Railway Company, 
13 miles long, and 4ft. 8}in. gauge. The estimated cost 
is £66,714, or say £5100 per mile. This is in no sense an 
agricultural line. It is simply a branch of the promoting 
company’s line, and is put forward as a light railway to 
save the cost of an Act obtained in the usual way. The 
East and West Yorkshire Union line is a little road but 
two miles long, from Robin Hood to Royd’s Green, and 
is 4ft. 8}in. gauge. Thisalso is a branch line from a main 
line. The third line is 14 miles long, 4ft. gauge, to be 
constructed in the Longton district in Staffordshire. The 

3ritish Electric Traction Company is the promoter. This 
line is intended to link up the various towns in the 
‘* Potteries,’ and has no claim whatever to be regarded as 
an agricultural line. Its estimated cost is £83,966, or 
nearly £6000 per mile. The Hadlow line, promoted by the 
Light Railway Syndicate, is intended to unite Tonbridge to 
Claygate Cross and Nettlestead. -It will be 114 miles long, 
the normal gauge, and will cost £49,000, or, say, £4,200 
a mile. In a sense, this is an agricultural line, or perhaps 
it would be more accurate to term it a country line. The 
Wrington Vale line is intended to unite Congresbury and 
3lagdon, in Somerset. This will be of the normal gauge, 





and is an agricultural line, seven miles long, to cost 
£25,009, or, say, £3550 per mile. 


The Gower line, pro- 


moted by the Light Railways Syndicate, between Clyne 


£59,000, and is 12} miles long. The price per mile is | 
nearly £5000. The Crewe line, promoted by the British 
Electric Traction Company, Limited, is 9} miles long, 
and 3ft. 6in. gauge. An objection was taken before the 
Commissioners at their inquiry that this scheme should | 
have been promoted under the Tramways Act, 1870, and | 
not under the Light Railways Act, 1896. The Commis- | 
sioners decided to submit an order for this line to the | 
Board of Trade with a report as to the above objection. 
It will be seen that the Board of Trade passed the scheme. 
The Flamborough and Bridlington scheme, promoted by 
Mr. Thomas Whittaker, is, for a line 8} miles long, 
4ft. Shin. gauge, to cost a little over £5000 per mile. 
Lastly, we have the West Hartlepool line, promoted by 
the Hartlepool Electric Tramways Company. This line 
is simply an extension of the tramways, 2} miles long, 
3ft. 6in. gauge, and costing nearly £6000 per mile. \ 

It will be seen that few or none of these lines are, in 
any sense of the word, agricultural. They are not 
intended merely to put fields and homesteads in direct 
communication with main line railways; but either to 
unite two or more towns, or to unite’ a town with a rail- 
way station. The Commissioners say, with much truth, 
‘** There seems so far to be a preference for the standard 
railway gauge, and some of the leading railway com- 
panies, especially in Scotland, have availed themselves 
of the Act in a way which, as we believe, will result in 
affording accommodation to districts which would hardly 
have obtained it otherwise.” Three Scotch schemes are 
of considerable importance. One, for example, is the | 
Echt extension of the Great North of Scotland Railway 
Company, and the difficulties to be surmounted will be 
realised perhaps when we say that, although the line is 
only 3} miles long, the estimated cost is £131,600, or | 
£40,500 per mile. Another line, promoted by the West 
Highland Company, to run from Arrochar to Loch Fyne, 
a distance of 18% miles, will cost £110,000. 

It is worth notice that those who imagined that under 
the operation of the Light Railways Act, the services of 
counsel could be dispensed with, have been quite mis- 
taken. Thus, for example, we find in the case of the 
Isle of Thanet Light Railway, from Pegwell Bay to Rams- 
gate and Margate, the scheme being opposed by several 
of the local authorities, there were fifteen appearances, 
seven by counsel, seven by sclicitors, one personally. In 
another case there were five appearances by counsel, 
three against the scheme, two for the promoters, and so on. 
It is to be regretted that the report gives no information 
concerning the cost of such litigation. Furthermore, it 
appears that those who thought that there would be a 
great saving of time effected as compared with parlia- 
mentary proceedings were wrong. It would appear, 
indeed, that a scheme may be considered lucky if it gets 
through the hands of the Commissioners and the Board of 
Trade in six months. While the Act does undoubtedly 
cheapen and facilitate the construction of light railways, 





anything like the extent anticipated by those who advo- 


3 s . 5 | cated the passage of the Light Railways Bill through Par- 
therefore covers the proceedings up to November 22nd | 


In the month of December, 1896, 28 applications | 


| 
| 


| 
| 





liament. The truth is, that something more is wanted, 
namely, some proof that such lines can be made to pay 
at least a moderate return to those who invest their 
money in them; of this there is very little forthcoming, 
and we cannot find that even the lines which have been 
sanctioned are being pushed forward to completion with | 
any energy. It will probably be found that, as we have 
stated more than once, the great utility of the Act will | 
by the existing companies, who seem to be feeling 
their way to its extended use. 
CURIOUS TROUBLES WITH SLOW-BURNING POWDER. 

WHEN slow-burning powder was first taken up as a 
means of developing great energy with a low maximum 
pressure, its advocates little anticipated the curious | 
offspring of incidental troubles in store for us. A peculiar 
one has recently made itself apparent. Before dealing, 
however, with the last member of this troublesome 
family, it may be interesting to remind our readers of 
those which first asserted themselves. First and most 
naturally came the fact that we were no longer dealing 
with a charge which was as it were doing its utmost, and 
could not therefore develope unexpected violence; we 
had instead of that a great power which, acting under con- 
trol, did great work for us. It was, as it were, a gentle 
giant instead of an impetuous dwarf. Experience, 
however, taught us that conditions might arise when 
the gentleness and control was lost, and we then 
had to reckon with a violent giant whose strength 
was proportionate to his size. The first occasion on 
which this was prominently seen was in the bursting 
of the Duilio 100-ton gun, which was traced to the charge | 
having been so far broken up that it burnt violently and 
suddenly—in fact, like an old-fashioned charge of powder 
of multiplied size. Next came the disappointing fact | 
that at Alexandria our shells failed to explode. The Pett- 
man fuse then used was a capital and most trustworthy 
fuse in an old-fashioned gun, and the fuses had been 
doubtless proved by firing a percentage from such guns 
before passing them into the service. We then learned 
that they failed in new type guns because the pellet on 
which depended their explosion on impact was not put 
in action. The fact was that this pellet was supported 
behind by a hollow lead cylinder and copper pin, which 
were crushed and cut by the inertia of the pellet when 
the shell jumped forward, as it did when impelled by 
quick-burning powder, but which remained intact under 
the more gradual impulse imparted by slow powder. 
It appeared, indeed, that no pellet could be safely 
held by such a support as the feeble effect of inertia would 
dispose of in the modern slowly starting shell. Then 
came in fuzes with centrifugal safety bolts, one of which 
we described in our issue of December 10th last, in 
connection with the shells exploding in the store at Bull 





however, the fatal explosion caused by a faulty fuze 


| give us trouble for long. 


a 


Point. Before arriving at a safe fuze on this principle 
’ 
Made 


on this principle had killed the inventor himself, a super. 


intendent of the laboratory, the commandant of th 
School of Gunnery, and other very valuable men " 
Shoeburyness. In the meantime, the slow powder sh 
troubling us by the voracious way in which it ate oa 
the steel bores of our guns. Ingenuity was taxed to th 
utmost to devise gas checks for the prevention, va 
*liners’’ for the cure of the evil. Nor were matter 
mended by the adoption of cordite, which, if it erodes 
evenly, is sufficiently greedy for it to be clear that if 
our guns have a merry life it is a short one. To such ay 
extent has this obtained, that ships have cone 
to sea with a stock of ammunition which, limited 
though it was, would be more than sufficient to 


see many guns through all their lives of accurate 
shooting. At the same time increased recoil was 


giving great trouble. For sea and_ garrison seryjes 
admirable recoil brakes were devised, both by Vavasseyy 
and in our own Carriage Department, which completely 
grappled with the difficulty, but the field gun gave greg 
trouble. What was to be done with a piece which was so 
lively as to recoil thirty yards if unchecked, or jump high 
enough to clear a table if it was roughly checked, [To 
this day the field gun remains the most ditticult to 
control, though lately much has been done which need 
not here be entered into. We will now pass on to the last 
born and smallest child of this family, which is by po 
means the least interesting. Trouble has arisen with 
Palliser shells bursting in the bore. ‘Serve us right 
for going on with such obsolete projectiles,” some yi] 


| say, ** projectiles which have long been discarded even by 


Gruson, who disputes Palliser’s claim to the invention, 
and may naturally be supposed to have clung to them 
as long as he could.” However this may be, any one cay 
see that Palliser projectiles still figure in our list of service 
stores, and we think with good reason. 

Every Power must decide such questions for itself: 
and if England is acting differently from her neigh. 
bours, it is not from carelessness, but deliberately, 
Thirty years ago Palliser shells used to be tested as to 
soundness of metal in the base, and the fittings in the 
bush, «&e., were carefully rendered gas-tight ; and in those 
days no difficulty occurred such as has manifested itself 
lately. The fact is that the conditions are wholly altered 
by the introduction of cordite and, perhaps in a less 
degree, by slow-burning powder. Thirty years avo it was 
desired to burst certain common shells in the bore, and 
for this purpose a hole was drilled through the base of 
the shell to be thus burst, when it transpired that a much 
larger hole was needed than would be thought possible. 
Speaking now by remembrance, we think it was something 
like two-tenths of an inch in diameter, the explanation 
probably being that the powder gas acted for a very short 
time, and the mass of metal acted like the gauze of a 
safety lamp. Now it appears that matters are different ; 
the cordite gas acts with considerable pressure against 
the more gradually moving shot all the way up a 


| bore of greatly increased length, and thus finds its way 


through crevices whose existence in old days might have 
remained unknown. It cannot be doubted that in old 
days if any maker had been questioned he would have 
resented the idea that crevices existed in the bottoms of 
any of his shells. It is equally certain that even cordite 
cannot get through a completely solid sound bottom, and 
the curious experience of the difficulty of firing a shell 
prematurely by flash in old days, naturally suggests that 
if our shell cases were less sound and close than we sup- 
posed, we might easily go on without finding it out. 
Happily, no one can suppose that such a difficulty can 
It is one that is treated with 


respect, because the neglect of it may involve great 


| injury to the bores of guns, but if we are right as to the 


cause, prevention ought to be easily attained, and the 
question interests us less from its importance than as 
completing, as we hope, the tale of the series of troubles 
incidental on the sound and scientific step which was 
taken when slow burning powder was introduced. 
TRAIN RESISTANCE. 

WE have received a number of letters dealing with the 
article on train resistance which appeared in ouy impres- 
sion for February 18th. Sume of these we have 
published, others we have not. These last either repeat 
each other or manifest total ignorance on the part of the 
writers of the real point at issue. It is not easy to 
peruse this correspondence without learning that most of 
the writers have failed to grasp the meaning of what we 
have said. A value is placed on the results obtained 
with dynamometer cars which we have never questioned. 
We are told that the late D. K. Clark carried out valuable 
experiments, which were almost conclusive. Weare 
referred to experiments here and experiments there; 
experiments dating from those carried out by Babbage 
on the Great Western Railway to the latest trials on 
French railways. Indeed, one would think, to judge by 
the tone of some of the letters with which we have been 
favoured, that, in the opinion of our correspondents, We 
know absolutely nothing about what has been done and 
has been learned concerning train resistance. The 
greater part of this correspondence is founded on a mis- 
conception, which would have been avoided had our 
correspondents read with care what we have written. 

We have said that there are no trustworthy data proving 
that the resistance of a train, taken as a whole, engine. 
tender, and all, increases in the ratio of the square of the 
speed. We have said that there are data going to show 
that the resistance of a train as a whole, engine and 
tender included, falls off rather than augments with the 
speed, and we have carefully insisted on the fact that 
although the resistance is less the power may be con- 
siderably greater. It is worth notice that not one of our 
readers has adduced a single fact contradicting our state- 
ments. Indeed, to do so would be very difficult. Not 
because our views are necessarily right, but because they 
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are unfortunately or fortunately, incapable of disproof for 
Jack of data. C : L 
the story of coach resistance ; it cannot supply any informa- 


tion at all concerning the resistance of the train as a whole, 


engine and te i e onl 
we can learn anything about this—if we exclude doubt- 
ful deductions from runs down inclines—is the indicator 
diagram, from which it is easy to deduce the tractive effort 
atthe rail. Now all experience goes to prove, first, that the 
faster 2 locomotive runs the smaller will be the average 
oylinder pressure ; and secondly, that the action of the 
valve gear is such that wire-drawing and compression, 
increasing With the speed, render it a physical impossi- 
pility that the average pressure should do anything but 
fall as the speed rises. We are told that we have for- 
votten the effect of acceleration and retardation, and 
inclines and air resistance, and so on. But with these 
things we have really nothing to do. We concentrate 
our attention on a single fact, which is that the diagrams 
taken from locomotives always grow leaner and leaner as 
the speed rises. Why the speed rises is quite another 
question. It may be because the train is running down 
hill, or it may not. The salient fact is that the faster a 
train runs the less is the average cylinder pressure, 
and another fact scarcely less important is that 
the locomotive engine is so constructed that it is 
impossible by any known process for a driver to 


keep up the average pressure as the speed aug- 
ments. We reason from this that the resistance 
of a train, as a whole, cannot increase rapidly 


with the speed ; we even go so far as to say that it seems 
to diminish rapidly as the speed augments. The only 
argument brought against this statement by our corre- 
spondents is that no doubt the diagrams become leaner ; 
but that is only because the high speed has been obtained 
by the aid of an incline; or that the diagrams have been 


taken when the speed was falling off, and so on. This is 
an argument, however, which cuts both ways. Why is 


it that the diagrams do not become fatter and fatter as a 
train is being accelerated? Surely we ought to have 
some evidence of this phenomenon? The work of 
acceleration remains constant, while the speed increases. 


The fact to the consideration of which our correspondents | 


must address themselves is, that all high-speed diagrams 
taken from locomotives are smaller than low-speed 
diagrams. Can it be possible that these small diagrams 
ure only taken when an engine is running down hill or 
speed is being reduced? What has become of all the 
other diagrams which were taken under contrary con- 
ditions? The first thing to be done, if it can be done, 
is to produce diagrams which tell a different story— 
diagrams which get fatter as the speed augments. This, 
as we have said already, we believe to be impossible, 
and the alternative remaining for our correspondents 
is simply that the diagrams taken from the cylinders of a 
locomotive have no yelation to the actual hauling effort. 
It is possible that some of our correspondents may 
believe this. Indeed, the utterances of some of them 
seem to show that they hold that the maximum speed of 
which an English locomotive is capable on a level is about 
forty miles an hour, and that anything over that is got, in 
spite of enormously augmented train resistance, by the 
aid of a falling gradient. If they like to believe this, we 


shall not say them nay; but we venture to think that | 


they will soon find themselves in difficulties if they 


attempt to reconcile these things with such records as | 


those supplied to our pages by Mr. Rous-Marten. 


Concerning the proposition that Mr. D. K. Clark’s | 


formule are correct within a very little,’a few figures will, 
we think, suffice to raise doubts in the heads of the most 
ardent advocates of his statements. To save our readers 
trouble we give them the following facts:—At 30 miles 
an hour, 12°5 lb. tractive effort represents one horse- 
power; at 40 miles an hour, 9°3751b.; at 50 miles an 
hour, 7°5 lb.; at 60 miles an hour, 6°25 1b.; and at 70 
miles an hour, 5°3571b. are a horse-power. Now, let us 
take a train weighing, with engine and tender, 300 tons, 
and see what the horse-power must be if Mr. D. K. 
Clark is right. At 60 miles an hour he gives the resist- 
ance 43 1b. per ton. This represents for a 300-ton train 
2088-horse power. We need scarcely say that while 
trains of 300 tons are constantly run at 60 miles an hour 
both in this country and in the United States, no loco- 


motive has yet been made which at 60 miles an hour | 


indicates 2000-horse power. Clark’s formula, however, 
gives two-thirds less than this. Not satisfied with his 
own figures, he added on 50 per cent. arbitrarily. Deduct- 
ing this, we still have 1392-horse power as the least that 
will suffice—not less impossible than the first figure. In 
the same way, we have at 70 miles an hour 2536-horse 
power, two-thirds of which are 1690-horse power. For 
30 miles an hour we come down to the far more probable 
figures, 480-horse power and 320-horse power. We have 
only to compare these figures with what goes on day by 
day on our railways to understand that Clark must have 
been mistaken. Even if we take the reduced figures given 
by Mr. Wolff on another page, it will be found that they 
contemplate the impossible. At 20 1b. per ton of train, 
in round numbers, we have for 300 tons a gross resistance 
of 6000 lb. At 70 miles an hour this means 1120-horse 
power. But this is not all. Express locomotives have a 
tractive power of about 100 lb. per pound of average effec- 
tive cylinder pressure. Consequently, for a locomotive 
running on a level at 70 miles an hour, the whole train 
weighing 300 tons, we must have an average effective 
pressure in the cylinders of 60 1b. on the square inch. 
When Mr. Wolff can send us a diagram taken from a 
locomotive running at 70 miles an hour and showing an 
average effective pressure of 601b. per square inch, we 
shall begin to reconsider our position. About half of that 
will be found nearer the truth. 

The broad facts, then, are simply, first, that the theory 
that train resistance augments rapidly with the speed is 
based wholly on certain dynamometer or tractometer ex- 
periments which refer to the train hauled only. Secondly, 
that there are no tractometer figures which show what 
the whole resistance of a complete train, engine and 
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tender included, are. 


that the tractive effort must be precisely equal to the 
total resistance when the velocity is constant ; and fifthly, 


than those taken at low speeds, no matter whether the 
train is gaining or losing velocity. As these facts cannot be 
| disputed, we assert that the available evidence is that the 
faster a train runs the less its resistance. 
assert, we never have asserted, that the resistance is cer- 


nder included. The only source from which | that diagrams taken at high speed are invariably smaller | 


3 | P , = PoP 
Thirdly, that indicator diagrams | all the tubes in Belleville boilers must be made of British 
Thus, for example, the tractometer can only tell | are the measure of the tractive effort at the rails. Fourthly, | steel. his condition is without doubt good for home trade, 


and might prove to be, in the event of war between this 
country and some other Power, a highly politic step. 
In any case, not to be behindhand, Messrs. Menzies and 
Co. started some little time ago to lay down additional new 
plant for the purpose of making hollow blooms of British 
material, instead of the Swedish blooms previously used. 
They have had to give up taking Admiralty contracts for a 


We do not | time, but in the course of a month or two their new plant 


will be in thorough working order. Their works will then, 


tainly less, but simply that the only evidence the world | it is believed, be one of the finest in the kingdom for the 


possesses is to the effect that it is less. 


It remains now | manufacture of cold-drawn seamless steel tubes to meet 


for those who hold different opinions to produce rebutting | Admiralty requirements. 


evidence. It will not do to say that the diagram will be 
smaller when the train is running down hill, or that 


acceleration, positive and negative, can explain the dia- | 


grams. No one will dispute this. 


facts, not mathematical demonstrations of sufficiently | in the oldest of the lighter staple trades of Sheffield. 
Are we to take it for | February last the total value of cutlery exported was only 


obvious mathematical propositions. 


BOARD OF TRADE RETURNS FOR FEBRUARY. 
Now that the Board of Trade distinguishes between hard- 


But what we want are | ware and cutlery we get a clearer view of what is being done 


During 


granted that when trains are running at high speeds they | £38,238, for the two months £82,344. Australasia was the 


| are always running down hill? Can this be proved ? 
the resistance rises rapidly with the speed ? What is the 
foundation for the theory, and how can it be proved? 
We may be pardoned if, in the light of what has already 
been written on the subject, we beg our readers to bear in 


it can, on what sort of basis does the assertion rest that | ©! 


If | principal market, the value sent there in February being 


972, and for the two months £15,061. The United States 
rank second with £5534 for February, and £11,291 for the two 
months. These figures are very significant. At onetime the 
American market was the key of the Sheffield trade, but 
owing to prohibitive tariffs all that is now at an end, and 
Sheffield cutlery is being gradually squeezed out. Turning to 


mind that we write about trains as a whole, not about | hardware, Australasia is once more the principal market, with 


the load behind a tractometer only. 


+64 
+e? 





TRADE AND RAILWAY RATES. 


Iv is becoming increasingly plain that the future of the 
3ritish iron trade will have to be sought for round the coasts 
of this country rather than, as hitherto to a considerable 
extent applied, in the interior. The capitalists who have in 
| their hands by far the largest output of manufactured iron of 
| any part of the United Kingdom—we refer to the ironmasters 
of Staffordshire and East Worcestershire—tired of useless 
| contention with the railway companies, are just now turning 


their gaze with growing definiteness to the seaboard. The | 


| transplanting of works, with their accompanying equipment, 
| heavy plant and machinery, is no easy matter. 
not to be undertaken without grave consideration. 
ever, the rising race of Midland rolled iron producers are to 
preserve their industry at all, and to add to the fortunes 
which their fathers have made for them, no alternative 
seems to be left to them. 


It is a step | 
If, how- | 


a value of £17,583 for February, and £36,729 for the two 
months. British East Indies rank second with £11,458 for 
February, and £26,108 for the two months. Close hehind 
them come the British possessions in South Africa, with 
values of £10,209 and £25,373. British hardware in the 
United States markets is again hit severely by the Dingley 
tariff, the value taken for the last month having been £1616, 
and for the two months £3578. The total value of hardware 
exported last month is £102,277, and for the two months 
£221,048, heavy decreases being shown for both periods. In 
steel, unwrought, the value for the month is £208,278, as com- 
pared with £190,102 for the corresponding month of last year. 
The principal market is Germany, which took a value of 
£25,740, against £30,164 in February of last year; the United 
States coming next with a value of £24,495, against £21,304 ; 
and Russia third with £20,998, against £28,638. 


CANADIAN MAIL AND PASSENGER SERVICE. 


THE preliminaries attending the formation of the new 


The latest event which is making | company to run the fast Canadian mail steamers are now, it 


their existing condition rapidly untenable has been the entry | is understood, almost completed; but the reported placing of 
of South Wales and Cheshire into the common sheet iron | two of the four steamers to be built with Messrs. Hawthcrn, 


and galvanising sheet business. 


Black Country loses one of its most important sources of | all likelihood this firm will receive the order. 


Robbed of this branch, the | Leslie, and Co., on the Tyne, is premature, although in 


The order 


activity, and unless the present works owners are to find | for the other two will probably go to a Clyde fim, 


themselves stranded, they must, it is clear, follow the trade | who have been at 
There, and there alone, it would appear, the | and advise 


to the coast. 
question of burdensome railway rates ceases to trouble. 


But one final effort is to be made to prevent migration | projected vessels. 
The mayors of five of the leading Staffordshire | of the ‘fast ’’ mail service, Messrs. Allan Brothers have made 


wholesale. 


pains to experiment 
Messrs. Peterson, Tate, and Co., as_ to 
suitable dimensions, form, and power of the 
Despairing apparently of the settlement 


considerable 


the most 


towns, headed by Wolverhampton, have united in a repre- | considerable alterations on the second of the two steamers 


sentation to the three leading railway companies serving the 
Midlands 
| and Midland 


now being built for their fleet, in the way of enhancing her 


the London and North-Western, Great Western, | capabilities and character as a high class passenger carrier. 
urging them to reduce the rates without a | Thi vessel—to be named the Tunisian—will be a decided 


| moment’s longer delay on raw and manufactured iron. | advance in point of dimensions, speed, and accommodation, 
Unless a substantial reduction immediately takes place, | on any of the steamers at present employed in the Canadian 


nothing, it is urged, can prevent the extinction of the sheet | trade. 
The railway managers are invited to meet the | tonnage of 10,000 tons, and will have a speed of upwards of 


iron trade. 
| traders of the district in conference, and the most earnest 
consideration of carriers is asked to the position. 


She will be 510ft. long by 593ft. beam, with a gross 


16 knots. The Tunisian will be ready to take her place upon 


The | the station before the opening of the 1899 St. Lawrence 
situation of the traders is the worse, since, of course, the | season, but the first of the two vessels ordered—to be named 
railway companies continue the control of the canals which | the Castilian—will be ready to start on her first voyage about 


| they have obtained, and thus not only are makers saddled with | the beginning of July next. 


but they are denied adequate facilities for water carriage. 


H.M.S. POWERFUL. 


the performance of the Powerful on her voyage to China have 
| been diligently put in circulation by those who can find no 
| good thing inher. One writer went so far as to say that the 
| port engines will have to be lifted out of her and almost re- 

built. Last week we gave an explicit contradiction to those 
lrumours. Mr. Allan, M.P. for Gateshead, did excellent 
| service on Monday night by putting certain questions about 
the ship to Mr. Goschen. As far as construction is con- 
cerned the replies made by the First Lord of the Admiralty 
were quite satisfactory, There had been some heating of 
bearings in the course of a steam trial after leaving 
Mauritius—we gather that the white metal ran and had to be 
replaced. For five days the ship ran under easy steam with 
one screw until the bearings had been re-lined, and since there 
| has been notrouble. So far so well, but the consumption of 
coal seems to be very heavy. She had 2800 tons on board 
when leaving Portsmouth, at Las Palmas she took in 800 
tons, at the Cape 2286 tons, at Mauritius 800 tons, at 
| Colombo 2115 tons-——or a total of 8300 tons, costing no less 
| than £11,000. We donot know what power she exerted, nor 
| what was her steaming time, all that will come out by-and- 
bye, no doubt; but the figures given work out with rather 
remarkable results as compared with her trial trip perform- 
ance. Thus it is known that the ship can steam 14 knots for 
about 5000 indicated horse-power. At 2 1b. per horse per 
hour, this gives us per day, say, 110 tons; this, divided into 
8000 tons, gives us, in round numbers, 72 steaming days of 
336 miles per day, or, in all, over 24,000 miles—or more than 
round the world. This apparently shows that she burns 
much more than 2 lb. per horse per hour, even after due 
allowance has been made for auxiliary engines. 


BOILER TUBES AND THE ADMIRALTY. 


Iv is officially announced that the directors of Messrs. 
A. and J. Stewart and Clydesdale, Limited, Glasgow, have 
concluded an agreement for the purchase of the business of 
Messrs. James Menzies and Co., of Phenix Tube Works, 
Glasgow, and the shareholders will shortly b-2 called together 
to deal with this important amalgamation. Messrs. Menzies 
and Co., it may be stated, is, we believe, the only firm in Glasgow 
manufacturing cold-drawn seamless steel tubes such as are 
now in so much request by our Admiralty, and their outside 
contractors, for water-tube boilers. They laid down some 
time ago splendid new plant for the purpose of utilising the 
hollow steel bloom of Swedish manufacture, but after having 
worked it for only two years they recently found it impossible 
to utilise the machinery to the full extent, owing to the 





Admiralty having made a condition to the effect that 


rates by rail, which are now clearly proving unsupportable, | 


Various and numerous inaccurate statements concerning | The Chronicle and Directory for 1898. 


| 
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London : Street and 

Co.; and Hong Kong, Daily Press Office, &c. &e. 
To those who wish to push their trade in the Far Fast this 
bulky volume is undoubtedly the most useful and com- 
plete work of its sort that has yet been published. It is 
not only a complete directory of the foreign residents in 
China, Japan, Corea, Indo-China, Straits Settlements, 
Netherlands-India, Siam, Philippines, Borneo, and else- 
where, but it may be considered as a book of reference, or 
a guide, not only to business people at home, who wish 
to study the subject, but also to their representatives 
whom they may be sending out to study commercial 
methods on the spot. The directory portions of the work 
referring to the various localities are each prefaced by a 
carefully-written set of notes giving useful information 
about the districts in question, and a perusal of these 
should have the effect of greatly saving the time of the 
student of trade in that part of the world. All sorts of 
particulars are given with regard to the various customs 
tariffs, trade regulations, consular and other fees, stamp 
duties, postal regulations, Chamber of Commerce scales 
of charges, money weights, measures, and so on. One of 
the most valuable features in the book, to those who really 
wish to understand our position in China and elsewhere in 
that part of the world, is afforded by the reproduction of 
the text of all the important treaties between the coun- 
tries of Eastern Asia and other nations, which serve as 
the basis on which international commerce is conducted. 
Among these the following may be mentioned :— 

Treaties with China.—Great Britain: Nanking, 1842 ; Tientsin, 


Die 
“0S. 


| 1858 ; Convention, 1860 ; Chefoo, 1876, with Additional Article ; 


Opium Convention, 1886 ; Chungking Convention, 1890; Thibet 
Sikkim Convention, 1890; Burmah Convention, 1897. France: 
Tientsin, 1858; Convention, 1860; Tientsin, 1885; Conventions, 
1886, 1887, and 1895. United States: Tientsin, 1858 ; Additional, 
1868; Peking, 1880; Immigration, 1894. Germany: Tientsin, 
1861 ; Peking, 1880. Japan: Shimonoseki, 1895; Liaotung Con- 
vention, 1895; Commercial, 1896; New Ports, 1896. Portugal, 
Russia, Russian Land Trade. 

Treaties with Japan.—Great Britain, 1858 ; Trade Convention, 
1866 ; United States Extradition Treaty, 1886; Great Britain, 
1894; Duties Convention, 1895 ; Russia, Agreement as to 
Corea. 

Treaties with Corea.—Japan, 1876 ; Japan Suy plementary, 1876 ; 
United States, 1882 ; Great Britain, 1883. 

Treaties with Siam.—Great Britain, 1856 ; 
Britain and France, Siamese Frontier. : 

The book runs into neaily 900 pages, and is profusely 


Fr: nce, 1893; Great 
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illustrated throughout with maps, ke. Altogether it is a 
work that can be used to great advantage by British 
manufacturers, either for the purpose of finding the 
addresses of people to whom they should send particulars 
of their specialities, or as a handbook to assist them in 
basing a commercial programme in the Far East. 


Armement Portatif des Armées Européenes. Par le Com- 
MANDANT Bornecgvr. Gauthier-Villars et Fils, Quai des 
Grands Augustins 55, 4 Paris. 1898. 

Tus volume forms a member of that collection entitled 

** Eneyclopédie Scientifique des Aide-Memoire,” of which 

we have already reviewed a good number of parts. It is 


aninteresting book, and in a certain measure instructive. | ‘ : f enti 
| ago, have during recent years, mainly owing to Sir Benjamin’s 


It is, however, if we may so express ourselves, more 





‘chatty’ on the subject of small arms than specific, and | 


therefore is lacking to a certain extent in the very features 
of most interest to engineers. 
number of cuts representing the mechanism of various 
rifles and revolvers, but no attempt is made to explain 
the action further than in the most general terms. At 
the same time a quantity of generally useful information 


as to the weight of pieces, the calibre, weight of ball, and | 


such statistical information as would be useful to persons 
whose business is more with the use than the construction 
of fire-arms, is given. 
interesting history of arms in general and fire-arms in par- 
ticular ; from that it passes to the discussion of early 
rifles and breech-loading pieces; and finally brings the 
reader to a description of the rifles, revolvers, and general 
arms carried by modern troops. In this section, although 
all the rifles in use appear to be enumerated and described 
in general terms, as we have already said, the most recent 
improvements are not recorded, so that we have rather 
the description of classes than actually existing pieces, or, 
perhaps better, of the “ root” 
modern arms of precision have been developed by more 
or less minor but none the less important changes. 


been so freely discussed in this country, has apparently 
not called for so much comment in France, due to less 
practical experience, which probably accounts for the 
slight treatment given to a subject which we have found 
of such great importance. The volume concludes with a 
very brief sketch of the method of manufacture of rifles. 
The absence of an index is to be regretted. In conclusion, 
we must draw attention to a strange error which runs 
all through the book. Wherever the modern British 
service rifle is mentioned it is spelt Lee-Medfort instead 
of Lee-Metford. 


SHORT NOTICES, 


The Standawd Electrical Dictionary : A Popular Encyclopedia of 


Words and Terms used inthe Practice of Electrical Engineering. By 
T. O'Conor Sloane. Second edition, with appendix to date. 
London: Crosby Lockwood and Son, 1898. Price 7s. 6d.—It is 
only necessary to say of this invaluable book, a volume unique 
amongst dictionaries, that it has been brought up to date by the 
addition of subjects which the advance of electrical science since 
1893, when the first edition appeared, has necessitated. We doubt 
if the treatment of the appendix is quite as thorough as that of 
the original part of the book. Two or three subjects appear to us 


| 
| 
| 





| 


tvpe from which the | 


The volume opens with a brief and | 


For example, there is a | 
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SIR B. A. DOBSON. 


By the untimely and somewhat sudden death of Sir 
Benjamin Alfred Dobson, head of the well-known Bolton firm 
of Dobson and Barlow, Limited, engineering enterprise 
throughout Lancashire has lost one of its most energetic 
representatives, and the town of Bolton one of the most 


men. 
and at the time of his death had attained his fifty-first year. 
\fter studying as a civil engineer, Sir Benjamin, when quite 
a young man, proceeded to Bolton, and commenced his 
connection with the extensive machine-making works with 
which his name is identified, and which, established by his 
grandfather, Mr. Isaac Dobson, considerably over a century 


business capacity and energy, been largely exended, until they 
now find employment for nearly 5000 men and boys. 
business man he was eminently successful, and steadily built 
a career which won for him the reputation of being one of 
the smartest men the town of Bolton ever possessed. He 
had a keen insight, a ready grasp of the most intricate 
details, and great tact, together with other excellent quali- 
ties which throughout his business life have stood him in good 


stead; whilst added to these recommendations, he was a 


fluent, impressive, and persuasive speaker, which eminently | 


fitted him for the public position he subsequently occupied in 
the town. 
he ultimately became the head was in every way most suc- 


| cessful, and such was his devotion toand practical knowledge 


of the business, that he could turn his hand to any of the 


As a |} 


Sir Benjamin’s connection with the firm of which | 


| hard-working and certainly the most popular of its public | acknowledge the justness of his treatment whe 
Sir Benjamin was born at Douglas, in the Isle of Man, | 


—° 
tion as employer at the largest works affected in the tow, 
Bolton, and as Mayor, he very acutely felt the situation = 

. 8 


president of the Bolton Association, he had a great dea] to d 
with disputes occurring in the town in recent years he 
men who, in connection with these disputes found jt nendas e 
to appear before the Association, frequently experienced the 
forcefulness of Sir Benjamin’s criticism, but were ready te 
n co 
were placed in a clear and straightforward way beloe Ea 
Though apparently austere and unbending in his attitude 
towards those in his employ, he was at heart a king pi 
generous master, and ever ready to redress what were proved 
to him to be legitimate grievances. 

Despite his heavy and numerous business claims, he 
time to devote to the public service. For the last twenty; 
three years he has been actively engaged in municipal life, 
and at the time of his death was filling the oftice of Mayor 
for the fourth successive year. He was regarded as the father 
ot the Bolton technical school. His practical knowledge 
greatly assisted in the development of the scheme of 
technical education, and the tirm with which he was con. 


found 


nected showed a genuine interest in the undertaking py 
presenting to the school a quantity of valuable spinning ang 
gi 


other machinery, and also by establishing a series of scholar. 
ships for the benefit of the apprentices in their employment 
His latest and most important work on behalf of the munici. 
pality was done in connection with the extension of the 
borough boundaries, which unfortunately he has not lived to 
see carried through. The Bill is now before Parliament, and 


| should have come before the House of Commons Committee 


numerous classes of work passing through the establishment. | 
The concern was developed with admirable judgment, until | 


it became noted throughout the commercial world for the pro- 
duction of all sorts of cotton-spinning machinery. In the pur- 
suit of business Sir Benjamin had been a great traveller. He 


had journeyed over the whole of the Continent of Europe, the | 


United States, Canada, «c., one of his latest and most 
memorable tours being to the Far East, and a pleasing 


| memento of his stay with the Japanese was the presentation 


The | 


question of bullets and their stopping power, which has | lacq ! ] } 
| engineer were recognised by the French Government so long 


to have received rather briefer treatment than their importance | 
| 


deserves, 

Lathe Coastruction, 
By Paul N. Hasluck. London: Cassell and Co., Limited. 
bs. the set, or 4d. each plate.—This is a series of well-executed 
plates printed in two colours, grey and blue. They show very 


Twenty-four coloured plates drawn to scale. | 
Price | 


clearly the principal features of the smaller lathes of the best- | 


known makers. 
one lathe, so that sectional drawings of the principal details, slide 
rest, back gear, screw gear, &c., may be given toa large scale. 
Most of the lathes are fitted with foot-power, and _ illustrate 
machines made by Whitworth, Tangyes, Cookes, Fairburn Naylor 
Macpherson and Co., Britannia Company, Birch, Lang, and an 
American pattern lathe for watchwork. A couple of 9in. power 
lathes are also given. The sheets should have considerable educa- 
tional value and also prove useful for reference. No descriptive 
matter except their titles accompanies them. They measure about 
18in. by 13in. 

The Railway Year-hook for 1898, Mlustrated. London: Railway 
Publishing Company, Limited. Price 1s.—This year-book, which 


In some cases three or four plates are devoted to | 


breaks new ground, will, we believe, be found of considerable use | 


to many people. 
railway world that it will almost appeal as much to the general 
public, which takes a very wide interest in railways, as to directors 
and officials, to whom it conveys a great deal of useful every-day 
information. 


It covers so many features of interest in the | 


It is liberally provided with maps, accompanying | 


the historical sketches, &c., of our railway systems, and includes | 


numerous tables, showing the mileage, finances, &c., of the great 
lines. A supplementary table, compiled by Mr. W. J. Stevens, 
shows the comparative accounts of English and Scotch railway 
companies. Lists of the directors, chief officers, and others con- 
nected with the principal lines of the United Kingdom, and some 
engravings of certain well-known directors, which are so indiffer- 


included. On the whole it is a volume which we are glad to have 
beside our other directories. 
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| editions. 
ently executed as to rather mar than enhance the book, are also | Cotton Spinning,’ which has attracted considerable notice 


to him by the Cotton Spinners’ Union of a magnificent 
lacquered inlaid cabinet. His attainments as a mechanical 


ago as 1878, when he received the Order of Chevalier de la 
egion d’Honneur for his great services to French industry, 


— 





S!IR_ BENJAMIN ALFRED DOBSON 


and wherever he travelled he won for himeelf golden opinions 
as a sound business, practical man. 

Although so large an amount of Sir Benjamin’s time was 
taken up by pressing business, he yet managed to devote him- 
self to the improvement and perfection of various new 


this week, but owing to his death application has been mado 
to have the consideration of the matter postponed. ‘ 
The interment of the late Sir Benjamin Dobson, which 
took place on Monday, was prebably one of the most im. 
pressive proceedings that has been witnessed in Bolton, 


RICHARD BARNWELL. 

Tur death took place on the 7th inst., at his residence, 
Elcho House, Balfron, Stirlingshire, of Mr. Richard Barnwell, 
who up till lately was managing director of the Fairfield 
Shipbuilding and [Engineering Company, Limited. The 
deceased had for some considerable time past suffered from a 


| painful illness, and about a year ago went on a visit to Sou 
: th 


Africa with the view of recruiting, since which he has resided 
chiefly in the South of England. Mr. Barnwell was born at 
Canterbury, and acquired his earlier commercial training in 
the Union Bank of London, Limited. About twenty years 
ago he entered the service of Messrs. John Elder and Co., 
Fairfield, this great concern being then under the control of 
the late Sir William Pearce, Bart. He held an important trust 
in the company’s commercial concerns, and in 1885 he was 
admitted a partner. In the year following, when the concern 
was formed into the Fairfield Shipbuilding and Engineering 
Co., Limited, Mr. Barnwell was appointed managing director, 


| Although not taking any prominent part in publie affairs, he 


mechanical processes, and to the preparation of several im- | 


portant works on various technical subjects. He took out 
many patents for various cotton-spinning machines, and was 
frequently consulted as an authority on engineering and 
cotton-spinning. Amongst the best-known works published 
by Sir Benjamin is one on ‘Cotton Carding and Card 
Clothing,” which had a very extensive circulation in different 
He was also the author of a book on “ Humidity in 


both at home and abroad. The attention drawn to this 
subject, largely owing to Sir Benjamin’s publication, induced 
him to take it up again, and it was followed by two appen- 
dices, which, like the book itself, have been translated into 
foreign languages. The other works written by Sir Benjamin 


was widely known and respected in business circles, and in 
addition to his position at Fairfield he was a director of 
various companies, including the British Explosives Com- 
pany, the Isle of Man Steam Packet Company, the Northern 
Pacific Steamship Company, the Scottish Oriental Steamship 
Company, &c. He took an active interest in masonic affairs, 
and was a member of the Grand Lodge of Scotland, and at 
one time Deputy Provincial Grand Master for Glasgow. 
Mrs. Barnwell, who was a step-sister of Lady Pearce, pre- 
deceased him in December, 1893, and he leaves a family of 
three sons and three daughters. 


SOCIETY OF ENGINEERS. 


RESERVOIR EMBANKMENTS, 

At a meeting of the Society of Engineers, held at the Royal 
United Service Institution, Whitehall, on Monday evening, 7th 
March, Mr. W. Worby Beaumont, president, in the chair, a paper 
was read by Mr. William Fox, M. Inst. C.E., entitled :—‘* Reservoir 
Embankments: with Suggestions for Avoiding and Remedying 
Failures.””. The author first made some general remarks on the 
subject, and then described some instances where difficulties had 
arisen, and the means adopted to overcome them. He then described 
the depth and form of the foundations for the puddle trench, 
showing how springs might be dealt with by meansof vertical pipes. 
He referred to the width of the trench when to be refilled with 
concrete or puddle, and gave the proportionsin both lime and cement 
concrete, The author then gave his experience with reference to 
the material used and mode of construction of the embankment ; 
particulars of the width of the puddle wall ; the distribution of 
material on each side and width of the top; the desirability of 
the construction of stone or burned ballast toes under certain 
conditions ; the mode of working the clay and of forming the 
layers of the embankment, and the protection of the inner slope 
from the wash of the waves. Y 

In connection with the Den of Ogil Reservoir, the author described 
the way in which a leak through the concrete was traced an 
repaired. The Dowdeswell Reservoir Embankment, which was 
made to a great extent of clay, was provided with burned ballast 
toes to within 20ft. of top bank level, which had the desired effect 
of preventing any slipping. The Monkswood Reservoir was also 
made of very treacherous material, and to prevent slipping rubble 
stone toes were adopted. This had the desired effect to a certain 


| extent, but it was found necessary to use more rubble stone than 


| originally intended, and to flatten the outside slope. 


were ‘Some Difficulties in Cotton Spinning,” and “ A Visit | 


Southern States of America. 


| to Cotton Land,” the latter bearing upon his travels in the | 
Sir Benjamin was also inte- | 


rested in electricity and electric lighting, and in 1893 read a | 


paper on “ The Artificial Lighting of Workshops,” which was 
read at the annual meeting of the Institution of Mechanical 
Engineers. He always took a deep interest in the establish- 
ment and use of electricity, and the Kay-street Works were 
about the first to put to practical use the inverted arc lamp. 
For a number of years the late Sir Benjamin Dobson was 
actively associated with the different societies established in 
the interests of the iron trade employers, and at the time of 


| his death was chairman of the Bolton branch of the Engi- 





cats ~6 “e | neering Employers’ Federatio ber Jom- 
prehensive index to the press of the United Kingdom, &c. Xc. | 7 Geration, and « member of the Com 


mittee of that organisation. He was one of the fourteen 
gentlemen chosen to represent the Federation at the confer- 
ence arranged with the men at the close of last year for the 
purpose of settling, if possible, the lock-out and strike. His 
practical knowledge of the trade, and the wide experience he 
gained by his travels abroad, eminently qualified him to speak 
with authority at the employers’ meetings. In the recent 
strike he took a prominent part, but even his bitterest 
opponents amongst the operatives recognised his sterling 
qualities. He frequently expressed regret that matters should 
have come to such a pass, and owing to his exceptional posi- 





These pre 
cautions were taken immediately signs of a slip became visible, 
and successfully prevented any further movement. 





THE British FIRE PREVENTION COMMITTEE.—At the third 
meeting of the newly-formed commercial section of the British 
Fire Prevention Committee the question of independent tests with 
fire-resisting materials was dealt with from the manufacturers 


: ‘ : : 7 ) 
| aspect. The sixty firms associated with the section were strong!y 








represented, and Mr. Farrow, F.R.I.B.A., the new chairman of 
the section, presided, supported by Mr. Edwin O, Sachs, for the 
executive. After considerable discussion, various resolutions were 
passed expressing the desirability of arranging reliable independent 
tests in such a manner which would in every way merit the con 
fidence of the general public and of the professions interested. 
Some of the principles as to the manner of arranging the tests, 
the construction of testing stations, &c., were also formulated for 
the consideration of the executive. With these resolutions, 
expressing the support of the commercial section as regards 
rom wine testing, the execution of this scheme 1s practically 
decided, and it now only remains with the executive to make 
workable arrangements of a thoroughly scientific but practical 
character. One of the most important pieces of work on the 
Committee’s programme has thus been inaugurated, and London 
will at last have a centre where trustworthy information regarding 
fire-resisting construction will be easily obtainable, New York and 
Hamburg, it will be remembered, have already had some similar 
tests, but on a smaller seale.than here intended, 
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THE BUNDY TIME RECORDER. | 





yovolt all employers of labour are scrupulously accu- 
heir expenditure on materials, the majority of | 

them are more or less negligent about the minor details of 
the expenses of labour. Thus, it is probable that to many 
it has never occurred to calculate the value of the time spent 
in the coming 1 and going out of the workpeople. It ; 
ysual, for example, to allow a certain number of minutes 
: law to men entering the gates in the morning, and several 
{ automatic timekeepers have been devised which work on 
that basis, so that unavoidable human bias is removed. But 
in the Bundy timekeeper, which we are about to describe, 
the actual minute when a man passes the gates, both in 
entering and leaving, 1s recorded, so that no time limitation 
4 is needed, and the operative is paid by the actual number of 
minutes he spends in the works. Moreover, as by the old 
evstem it would be practically impossible to allow men to 
come in at any odd minute, it was found necessary to open the 

gates only at specified times, and thus many hours of labour | 

might be sacrificed in the day. It is true they would not be | 

paid for, but the loss of the time would be in many cases a | 
| 


ALT. 
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Fig. 1 


far more serious matter to the employer than the loss of a few 
shillings in wages. Such a regulation is also intended to act 
as a deterrent against unpunctuality. 

With the Bundy recorder, as the man’s time of entering is 
recorded automatically, the restriction can be removed, and 
the gates may stand open all day. But, it may be argued, 
this would appear to encourage bad timekeeping. In prac- | 
tice, we are assured—and, from the large number of these 
machines in use, we believe correctly—it has the opposite 
effect. Whether the fact that the workman knows that the 
actual time he spends in the works will for a certainty come 
before his master to witness to his regularity or not, we would 
not care to say absolutely; but it appears to be so, for it is | 
found that where the Bundy recorder is in use, the men keep 
better time. Another important point, particularly in large 
works, is the ease with which a recorder can be fixed within the 
door of each shop or department, so that the time usually 
lost in crossing the yard from the time-office to the bench is 


cancelled. | 


The apparatus is itself at once simple and cheap. The 
whole essence of it lies in each workman being provided with 
a special key on which his number is stamped in two places 

sce Fig. 1-on the key and on the face of the bit. The latter 
is in well-raised figures. Hach workman picks his own key | 
off a board as he enters the gates, pushes it into a keyhole‘in 





Fig. 3 


the instrument, gives it a quarter-turn, removes it, hangs it 
up on another board, and passes on. He does the same 






| men is, however, about the limit which should use one instru- 


clock, which is enclosed in the same case as the recorder. 
The bevel wheel transmits motion to a horizontal shaft, as 
shown, which in turn causes the revolution of a drum F. 


having on its periphery figures representing minutes. The 
same shaft carries a snail H, which snail in its revo- 
lution raises the weighted hour lever—see Fig. 4—and 


allows it to fall suddenly once every hour. 
|} a pawl, which engages with a wheel as shown, giving it a 
| fraction of a revolution just as the minute hand passes twelve 
| on 
} drum 10, which carries twelve raised figures on its face. 
| the right of these two drums is an inked ribbon, having 
a slow intermittent travel as in a typewriter. 
right the paper ribbon F 
not shown, to the upper bobbin G. 
lock causes the latter to revolve, and so feeds the paper forwards. 


C—Fig. 
thing again on leaving work. The whole operation takes | action of the workman’s key forces it back, and then releases it | rotated shall be reduced as its diameter enlarges. 


239 











THE ENGINEER 








very much less time than would be supposed. Three hundred | suddenly; it thus strikes the paper, driving it against the 
hour and minute drum and the bit of the key, so stamping 
ment, and it is advisable to decrease it to 150 or 200, if possible. | at once the hour and minute, and the workman's number. 
Inside the instrument is a tape of paper and an inked ribbon. | 
As the workman’s key comes into position, the figures on the 
bit, the inked ribbon, and the tape, are all situated as ina 
typewriter, and a blow from a rubber hammer on the back | 
of the paper produces an impression of the number. At the | 
same moment the exact time is printed beside the workman’s | 
number, as shown in Fig. 2. | 
We hope, with the help of the illustrations, to make the | 
action, which is on the whole extremely simple, quite clear. 
Fig. 3 shows a side elevation of the recording apparatus, and | 
Fig. 4a sectional view of it. In Fig. 3, the spindle A, attached 
to a bevel wheel, is coupled to the minute wheel of a standard 
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This lever carries 





attached to a second 
To | 


the clock face. This wheel is 


Further to, the 
passes from a lower bobbin, 
The action of the key in the 


Fig. 5 
Briefly described, that is the whole apparatus. There are 
one or two points which will bear further explanation. 
Referring to Fig. 5, A is 
the keyhole. The key, 
it will have been ob- 
served in Fig. 1, has two 
bits, the upper narrow 
one of these is bevelled 
or scarfed on one side. 
The key is placed in tke 
key-hole with the bits 
upwards, and is given a 
quarter turn in a right 
hand direction, appar- 
ently left hand in Fig. 
5, which is a back view. 
In its course the narrow 
bit bears against the 
notched end D of the 
lever E. The notches 
are in the edge of a 
separate arm-—see Fig. 
6. As soon as the 
searfed end of the bit 
has entered one of these 
notches it cannot from 
the disposition of the 
parts be turned back- 
wards. Continuing then 
its forward motion it 
forces the bent lever K 
backwards, and by the 
combination shown also 
forces the hammer C 
backwards, but releases 
it suddenly as the end 
of the bit passes the tail 
of the notched lever, so 
allowing it to strike the 


Fig. 4 
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paper as already ex- 
plained. The lever B 
Fig. 5—in a way which 


it is unnecessary 60 ex- 
plain, prevents the with- 
drawal of the key till 
the blow has_ been 
struck, which an- 
nounced by a simultane- 
ous blow on a gong. 

The paper is fed for- 
ward by the action of 
a pawl A—Fig. 4 
attached to a recipro- 
cating arm; this arm 
receives its motion frcem 
a lever E through a rod 
C. The lever E—Fig. 4 

is keyed to the same 
shaft as that to which 
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the lever E—Fig. 5—is 
\ attached. It thus re- 
ceives a reciprocating 
motion. As, however, 
the size of the bobbin 
increases by the multi- 
Behind the paper ribbon is placed the rubber-faced hammer | plication of the layers of paper it is necessary, to ensure the 


5. The hammer is pressed forward bya spring. The | same amount of feed, that the angle through i: it is 
© secure 


Fig. 4 
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this, the spring lever B- Fig. 4 attached to C 
lightly against the paper, and is forced backwards, carry- 
ing C with it as the size of the paper roll increases. In 
the pawl lever A is a longitudinal slot in which slides a pin 
attached to the end of C. It will be evident that as this 
pin gets nearer and nearer the extremity of the pawl lever 
the angular motion given to the latter will decrease. The 
ribbon is attached to the drum in such a manner as to be 
readily removed. : 
We are informed that this time recorder is coming into 
extended use with all emplovers of much labour, and among 
engineering firms particularly, who, both in this country, in 
America, and on the Continent, are adopting it. Im England 
some of our largest firms have fitted up a number of these 
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Fig. 6 


recorders, and are already finding that, for some reason or 
other, better time is kept by their men than formerly. 
being introduced into this country by the British Bundy 
Company, of 100c, Queen Victoria-street. 

It should be mentioned with reference to Fig. 2 that the 
star annexed to the workman’s time indicates that it is the 
hour of leaving. It is introduced by hanging a weight on 
a lever which carries the necessary figure on its extremity. 
It is also worth observing that the portion of the approaching 
figure is printed so that even fractions of a minute may be 
recorded. 





THE COMMERCIAL POLICY OF FRANCE. 


THE Sheffield Chamber of Commerce has taken an im- 


portant step at the right time. While statesmen are con- 
cerned about trouble with the French upon British territory 
in West Africa, regarding these movements from a purely 
political standpoint, it is incumbent upon manufacturers and 
merchants to press home upon the country the full conse- 
quences which follow the French in foreign countries. This 
is the work to which the Sheffield Chamber has directed its 


It is | 


| 
| 


| liquid base. The composition of this is such that it is entirely 


attention, dealing with the articles manufactured within its | 


own district. The Council of the Chamber has passed a 
resolution in which it states that it views with alarm the 
excessive differential duties imposed in West Africa by the 
French Government upon other than French-made articles. 
Particular attention is directed to the duties charged upon 
cutlery. Knives of a common class have to pay 100f. for 100 
kilos., which is equal to £40 12s. per ton; table knives of 
superior quality have to pay as high as 600f. for 100 kilos., 
equal to £243 12s, per ton; in the ordinary quality of table 
knives the duty is £121 16s. per ton; pocket knives pay 
£121 16s. per ton; razors, £81 4s. per ton; and scissors, 
£121 16s. per ton. The Council of the Chamber has come to 
the conclusion that these duties have been levied for a plain 
and specific purpose—that is, to prohibit the importation of 
all goods into the French Colonies, except those manufactured 
in France. It is added that, having regard to the oppor- 
tunities afforded to the French of obtaining a free market 
for their goods in this country and its Colonies, and even in 
the neighbouring British possessions in West Africa, her 
Majesty's Government ought to bring pressure to bear upon 
the French Government with a view to amelioration of what 
cannot but be a disastrous tariff for British goods. The 
resolution has been forwarded to the Premier with a covering 
letter pointing out the importance of the matter. The 
example set by Sheffield in thus bringing to the front the 
commercial gravity of French aggression in Nigeria and 
other parts of West Africa should be followed by Chambers 
of Commerce in every manufacturing centre. There is no 
doubt that an equally strong case can be made out in the | 
various classes of goods which are produced in the textile | 
and kindred districts. Every territory acquired by France | 
is a lost market to England. Russia and Germany are not 

much better, but the French in their tariffs are the most 

persistent and exclusive of all; and yet the French manufac- 

turers have free entry, not merely into our home markets, 

but into all the trading centres we have opened up in our 

vast colonial possessions and dependencies. Now is the 

time for a spirited remonstrance to be made in the proper 

quarter. It is not sufficient to have the policy of the open 

door in the Far Kast. It ishigh time that Great Britain took 

upa position which would enable her to obtain something | 
like the fair play she gives to others. We cannot always go | 
on letting the foreigner do as he likes in our markets, while | 
he ostentatiously and systematically shuts us out of his. | 
Fiscal freedom is a fine thing in theory, and it would be a 

fine thing in practice were it universal the world over, as 

was predicted would be within ten years from the time Free | 
Trade became the commercial policy of England. But the | 
fiscal freedom which is given by only one of all the countries | 
in the world may not be,as our Fair Trade friends call it, | 
“commercial magnanimity run mad,” but it is marvellous 

enough to make other people wonder that it exists so long. 

With the race for the trade of the world getting every day 

keener and keener, it behoves Great Britain to do her very 

utmost to bring other nations to reason, and if they fail to 

afford just treatment to those who give it, the resources of 

statesmanship should not be regarded as exhausted until | 
ways and means are found of securing equitable treatment | 
for this country. 








| Pressure 6: 


| THE THEORY AND PRACTICE OF MECHANICAL 


REFRIGERATION .* 
By Mr. T. R. Murray, Wh. Sc., Member, 
(Concluded from peuge 195), 
We may now glance at some of the actual details of construction 


of a modern type of ammonia compression machine, and, as time 
is limited, I will confine myself to the De La Vergne system, as 
Messrs, L, Sterne 
As the compressor is the principal 


made by the firm with which [ am connected 
and Co., Ltd., of this city. 
part of the apparatus, [ will first endeavour to make its construc- 
tion—as shown in section in Fig. 13—clear. , ; 

I may state that in a perfect compressor it is essential to dis- 
charge the whole volume of gas entering the compressor; to 


extract as much heat as possible from the gas during compression ; | 


to prevent all leakages past the stufting-box, piston, and valves ; 














to thoroughly lubricate all working parts. The satisfactory carry- 
ing out of all these requirements is ensured in the De La Vergne 
compressor by a very simple device, viz., the injection during each 
compression stroke of a certain definite quantity of special oil or 


unaffected by intermixture with ammonia. 
The compressor is vertical and double-acting, and one suction 
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and one discharge passage connect it with the pipe system. On 
the up-stroke gas enters through the lower suction valve behind 
the moving piston, and at the same time the charge of oil is injected 
into the space above the piston. Thus the oil does not in any way 
reduce the compressor capacity, entering, as it does, after the full 


Fig. 16 
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| charge of gas. ‘The compressed gas is entirely discharged through 
the upper valve, followed by a portion of the oil, leaving only 
| enough of the latter to entirely fill the small clearance space. On 


| the return stroke a similar action takes place through the two 


THe INstirvTion or Crvit ENnGrNeers.—The sixth “James 
Forrest” lecture will be delivered at the Institution on Thursday, | 





March 17th, at 8 o'clock. Professor. W. Boyd ‘Dawkins, F:R.S., | discharged from that below, and when this in its turn is covered, | 
the lecturer, takes for his subject 
Engineering.” 


“Geology in Relation afl 








bottom discharge valves. 


When the piston passes over the upper one, the gas is still being 








* Read 2lst December, 1897, before the Institution of Engineers and 


Shipbuilders in Scotland. 












| ciable loss ; then the air is discharged and a vacuum pumped, an 
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= 
communication is made with the top one through the yalyes ; 
under part of piston and annular space, thus ensuring the dis. 
charge of the gas before the oil. ~ 

The indicator diagrams, Fig. 14, are interesting as show 
effect of this oil injection in doing away with clearance 
The top diagram was taken from a De La Vergne COMpressor of 
12in. bore by 24in. stroke, built by L. Sterne and Co., and p 
work in London, The diagram was taken after the machine had 
been in daily work for several years, and without the slightest 
alteration or repair of any kind having been done on it since its 
erection. It represents, in every respect, the normal working of 
| the compressor as it was erected and as it is working to-day, You 


| 


ing the 
spaces, 





will note the utter absence of clearance or any indication » 
expansion, ‘The centre diagram is copied from an exhay 
report by Professor Schriter on a Linde machine of German manu. 
facture, specially tested at Munich, This is an ammonia compres. 
| sion machine, having a horizontal compressor without oil injection 
| and requiring to work with wet compression, As this machine 
was specially sent in for testing, the diagram may fairly be taken 
to represent this type of machine working at its best, and the 
rounded corners at bottom of diagram show the loss through cleap. 
ance and re-expansion, ‘The lower diagram is copied from the same 
| report, and represents the working of a Pictet machine using 
sulphur di-oxide. This isa French type of machine, with a hor. 
| zontal compressor, which was also specially prepared for this test 
Here the evils of clearance space are still more marked, ‘ 
| A common source of trouble with ammonia compressors js leakage 
past the gland, and very long lantern glands are generally used to 
overcome this, Such an arrangement means great increase of 
friction, whereas with the oil seal a short gland of ordinary type is 
| all that is required, and this can be kept comfortably loose, Should 
| any leakage take place it is only oil that passes, and this can be 
collected and returned to the system. The construction of this 
form of double-acting compressor being somewhat costly and 
complex for very small compressors, the demand for these led me 
to design a modification, which bas proved very satisfactory jn 
practice. This retains the oil injection and seal, but in a consider. 
ably simplified form, as will be seen from Fig, 15. The double. 
discharge valves at the bottom, and also the valves in the piston, 
are done away with, and the gas and oil pass up through holes in 
the latter to an annular recess, and thence out at the discharge 
valve. A small portion of the piston block immediately opposite 
the valve is cut away, so that the piston never entirely shuts off 
the discharge passage. 


f re. 
stive 


It has been objected that with oil injection, a quantity of 
| ammonia is absorbed by the oil and given out during the return 
| stroke of the piston, but this is not so, as shown clearly by the in. 


| dicator diagrams. This point was also the subject of an exhaustive 
series of experiments by an American scientist, Dr. Hans Von 
| Strombeck, whose results were presented in the form of a paper to 
| the chemical section of the Franklin Institute in April, 1892. He 
| found that in the double-acting De La Vergne compressor, the loss 
| of capacity due to oil injection was nil. 
| Fig. 16 indicates in a diagrammatic form the complet system, 
from the point where the expanded ammonia returns from the ex- 
| pansion or cooling coils, to the point where the main supply 
of liquid ammonia passes to the expansion valves. After the 
| leaves the compressor it passes to the fore cooler, wher 
| oil is cooled and deposited in the pressure tank. The gas goes 
on to condenser, where it enters at the bottom and is drawn off 
at different levels as it liquefies, and collects in the storage tank, 
From this it falls to the separating tank, where any remaining 
oil is trapped, and the liquid ammonia passes to the expansion 
coils by way of the main liquid pipe. The cooled oil returns from 
the pressure tank, through an oil strainer, to the injector on ma- 
chine, this injector being really a measuring device for allowing 
the required quantity of oil to pass into the compressor at the 
correct time. The oil being at the condenser pressure enables it tu 
readily do so. 

It will be noted that, this being a closed cycle with the same 
ammonia and oil being used over and over again, the only possible 
loss is by leakage. It thus_becomes a very important matter to 
have everything so mechanically perfect that the possibility of such 
leakage is reduced to a minimum, In fact, when one considers 
that refrigerating machines are often situated abroad, at places far 
from any efficient help in case of breakdown, and under conditions 
necessitating their constant working from one year’s end to another 
day and night, and also very often under conditions where a 
stoppage would mean a very serious monetary loss, it is apparent 
that very special precautions must be taken to render sucha stoppage 
practically impossible. The machine, pipes, and fittings of all kinds 
should be made in the strongest, safest, and best possible manner, 
In this, more than in most things, it pays the purchaser to get the 
very best article he can possibly procure, 
To return to the diagram. The condenser is of the open-air 
or evaporative form, and is generally placed on the roof of the 
engine-bouse. This form secures maximum condensing power 
with minimum supply of water, and has the additional advantage 
of being always open for inspection and cleaning. We saw that 
it is of the utmost importance to keep the condensing pressure and 
temperature as low as possible, so that it is advisable to allow 
abundance of condensing surface, and to use a sufficient supply of 
water. Where water is scarce or 
dear, it becomes a question of 
deciding whether it is cheaper to 
use less water and more coal, as 
any reduction of the one means 
increase of the other. In such 
cases it is very often possible to 
greatly economise by putting 
down a water-cooling arrange- 
ment, whereby the same water 
can be constantly circulated with 
only a small make-up for loss by 
evaporation, 

The steam engine forms part of 
the complete machine, and is of 
the horizontal type, being high 
pressure or compound condensing, 
according to circumstances. 
Generally speaking, our practice 
is to make the engines of large 
machines compound surface-con- 
densing, with Corliss valve gear 
on the high-pressure cylinder, 
and a double-ported slide valve 
on the low-pressure cylinder. 
Small machines have the connec- 
tions much reduced and simpli 
fied, and are often made for belt 
driving. : 

Fig. 18 shows a pair of machines 
with a single high-pressure steam 
cylinder fitted with variable es- 
pansion gear. The compressors 
of these machines are Sin, by 
l6in. 

Fig. 19 is one of the small com- 
pressor machines, with steam 
engine; and Fig, 20 shows 4 
small machine for belt driving. 

All parts in connection with the ammonia system have to be 
made of iron or steel, as brass or copper are corroded by contact 
with ammonia. Every pipe connection or part of machine under 
pressure is tested by water pressure to 10001b. per square inch ; 
and, in addition, the cocks are tested under air pressure. After ‘ 
plant is erected, the compressors are run as air pumps, and a 
pressure of 300 1b. per square inch pumped on the entire system. 
This pressure must stand for twenty-four hours without appre: 
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jant charged with ammonia, If any loss of pressure is notice 
the Pn the leaks have to be found and put right ; and when | 


able, that in large plants there are sometimes over ten miles of 2in. 
state jiping, in addition to the engine-house connections and 


; you will understand that careless erection may mean 
iderable amount of after-work and trouble, Asa matter 


very cons ; : - 
4 eat, with the system of testing everything before being sent 
of Ae have very little trouble from this cause. 


out, We 
All flanges, 
and with mac 


bends, elbows, &c., are made of malleable cast iron, 
hined male and female joints, the packing being a 
Jead ring. The expansion valve or cock is made with a wedge- 
soft ae ening Which permits of very minute adjustment. This 
resent is effected by means of a worm and worm wheel. By 
adeno supply of liquid to the coils can be exactly controlled. 
this soling pipes in the chamber or ice tank, as the case may be, 
on lap-welded wrought iron pipes, fitted with special flanges 
en wn, ‘These flanges are made a very exact fit on the screw, 
js ithe recess at the back filled with solder is simply an additional 
tion. The result is a pipe that can be readily coupled up, 
aa always be depended on for tightness. ‘The amount of this 
a soaker piping for any installation depends entirely on the class 
oak to be done, and the temperature required. In the case of 
cold chambers it may be placed on the roof, on the walls, or 
wherever most convenient, i ; 
Much controversy has taken place at various times as to the 
ive merits of cooling by direct expansion and by brine circu- 
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have to be dealt with, and very special means have to Le adopted 
| to ensure safety and prevent leakage. The other subdivision of 
| class 2, the absorption machine, is of some importance theoretically, 
| but time does not permit my entering into a full consideration 
of its action. Briefly, it may be stated that in this type two 
elements are used—one a volatile liquid, and the other some 
different liquid which has the power of readily absorbing the vapours 
of the first. The liquids that have been practically used are water, 
with sulphuric acid as absorber, and ammonia with water as 
absorber. With the first pair the action consists in volatilising the 
water under a very perfect vacuum, produced by means of a special 
air pump, and causing the air and water vapour on its way to the 
pump to come into intimate contact with strong sulphuric acid, by 


discharged by the pump. The rapid boiling of the water by thus 
reducing the pressure, causes so much heat to be withdrawn to 
provide that necessary for vaporisation, that the water itself soon 
| crystallises into a mass of spongy ice. Such machines are generally 
known as vacuum machines, but have not come into use to any 
extent. The air pump here is of a special and ingenious form, 
consisting of three barrels, with an oil seal in each, The upward 
stroke draws air into the bottom cylinder, and at the same time 
compresses the air above the piston in each cylinder, until by a 
repetition of strokes air of the utmost rarefaction can be eventually 
| discharged, An almost perfect vacuum can be readily obtained by 
| this means, 


Fig. 18. 


NaN 
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Che former consists in causing the ammonia to evaporate 
in pipes placed directly in the chamber to be cooled, as already 
described ; the latter consists in having these expansion coils 
placed in an insulated tank, full of a non-congealable liquid or 
brine, generally a strong solution of calcium chloride. This refri- 
gerated brine is then pumped through coils of piping into the 
chamber to be cooled, and back to the tank to be again cooled, 
and soon. This, you will observe, means the introduction of a 
secondary medium as heat collector, and entails corresponding loss. 
Suppose we consider the case already given, of ammonia at 0 deg. 
Fah. asf, and 70deg. Fah. asf. In order to circulate brine at 
the same temperature, namely, 0 deg. Fah., we must have the 
immonia expanding in the coils for cooling the brine at a tempera 
ture, say, 10 deg. lower. This is necessary to effect the interchange 
of heat, and means that we must reduce ‘, in the brine system to 

10 deg. Fah. This means a loss of efficiency of about 16 per 
ent.. and an additional loss in compressor capacity of about 
18 per cent. 


Ihave 


lation. 








”) 


shown these losses graphically in diagrams, Figs, 22 and 
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23, for various temperatures. In addition, a considerable waste 
of power is generally entailed in circulating the brine. When 
direct-acting steam pumps are used, as is often the case, this loss 
isconsiderable. Brine circulation is understandable where joints 
and fittings are so imperfect that ammonia cannot be circulated in 
the cold chambers without leakage and smell, but under proper 
conditions direct expansion is not only much more economical, but 
much more satisfactory. The argument that a store of cold is 
obtained is often used by advocates of the fo: m2r system, so that by 
circulating the brine, even with the machine : ta iding, refrigeration 
can be carried on for a time. When we look into this, it is clear 
that to store cold to any extent, it is necessary to have the brine at 
4 very much lower temperature than would otherwise be.required. 


This entails a still further lowering of the temperature of the ex- | 


panding ammonia, and consequent largely increased cost for the 
refrigeration actually obtained, accompanied by further reduc- 


tion of compressor capacity. Our own practice is to supply direct | 


expansion in all cases, unless brine circulation is specially demanded 

ry the user, and, as a matter of fact, we have erected many hundred 
miles of direct expansion piping without one single case cf trouble 
by leaking. 

Che limits of this paper prevent more than a passing reference to 
compression machines using carbonic acid, but the principle is 
similar in all respects to those using ammonia, The practical 
details of construction are different, as pressures so much higher 





The ammonia-absorption machine is one of the oldest types ct 
refrigerating appliances. Here the generator contains a solution 
of ammonia in water. On heat being applied by means of a steam 
coil, ammonia gas is driven over to the condenser, where it liqueties 
and passes through an expansion valve to the refrigerating coils, 
where the cooling effect is produced. These coils are in communi- 
cation with the absorber, a vessel containing water, or rather the 
weak solution of ammonia left over after gas has been driven 
from it in the generator, and, as the vapours form in the refrigerator 
coils, they pass over to this weak solution and are absorbed. The 
resulting strong solution is then pumped through the interchanger 
to the generator, to re-commence the cycle of operations. This 
interchanger serves to take up the heat of the weak solution when 
being passed over to the absorber, and returns a considerable 
portion of it to the strong solution passing from the absorber to 
the generator. ‘This type is of very much less commercial im- 








| portance than the compression type, and the actual efficiency is in 
practice only about one-third of a good compression machine. It 
Is usual, in comparing refrigerating machines, to speak of them as 
being of so many tons ice-melting capacity. 
they remove the same amount of heat per twenty-four hours 


| convection currents. 


This means that | 


that would be required to melt the stated number of tons of | 


| ice at 32 deg. Fah, into water of the same temperature. This 
must not be confounded with the ice-making capacity, which is a 
variable quantity depending on circumstances and the system of 


the ice-melting capacity. 

A most interesting method of producing excessively low tem- 
| peratures is what is known as self-intensive refrigeration. 
| depends for its action on the fact that any gas, in expanding 

through a small orifice, does an amount of work on itself which 
causes a reduction in temperature. In the case of air, for instance, 
the reduction is small but stillappreciable. Dr. William Hampson, 
of London, in May, 1895, patented a process for using the whole of 
this expanded gas to cool the gas coming to the expansion orifice, 
and thus reducing its temperature slightly. The gas expanded 


| 
| 
| 


| 


| entering gas. 


which the water vapour is absorbed, leaving only the air to be | 


This | Company themselves, under the supervision of Mr. Price. 


from this cooled gas is slightly lower in temperature than that 
preceding it, and cools the next-coming gas still lower ; and so on, 
until the critical temperature of the gas is reached and liquefaction 
commences, or until the access of heat from without counter- 
balances the removal of heat within the apparatus. It consists 
essentially of a fine copper tube wound in a series of helices, which 
conveys the gas to the expansion valve. It is so arranged as to be 
most carefully insulated, and also so that the expanded gas is 
compelled to follow the whole length of the tube externally 
before escaping, thus taking up all the heat possible from the 
The expansion valve can be regulated by means 
of a handwheel at the top of the apparatus. By this means 
Dr. Hampson has readily liquefied oxygen and air, and his 
latest results are, | believe, unique in their way. He informs me 
that, with a copper coil in the exchanger weighing 16} lb., and air 
supplied at a pressure of 87 atmospheres, he has been able to obtain 
liquid air in 27 minutes from the start. This was without external 
cooling of any kind, and with everything at atmospheric temperature 
when the start was made. When we consider that in these 27 
minutes the temperature at the expansion end of coil was 
reduced from that of the atmosphere to — 377 deg. Fah., it is 
clearly a very satisfactory result. The temperature of the entering 
air was 50 deg. Fah., and when liquid was forming the return 
air was issuing from the apparatus at a temperature of 47°4 deg. 
Fah.; ¢.¢., the exchange of temperature was effected over a range 
of 427 deg. Fah. within 2°6 deg. Dr. Linde had also been 
working independently on the same lines, and applied for an 
English patent a month or two after Dr. Hampson. This self-in- 
tensive process, whilst not of use for ordinary commercial refrigera- 
tion, is still of great scientific value, and may yet be applied to in- 
dustrial purposes, 

One of the most important points in connection with refrigeration 
is the providing of a satisfactory insulation, and in all cases it is 
cheapest in the end to carry this out in a thoroughly satisfactory 
manner. Defective insulation may mean a little less outlay to 
begin with, but it means extra cost daily and hourly thereafter. 
Many materials have been used or tried — sawdust, charcoal, 
silicate, wool, hair-felt, and others—but all depend for their 
efficiency on the presence of a number of still air spaces, and 
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practice shows that the best insulation is simply a sufficient number 
of air layers surrounding the space to be cooled, made so as to be 
quite air-tight, and sufficiently subdivided to prevent trouble from 
There are several methods of carrying this 
out in practice. 

The various applications of refrigeration and the methods and 
arrangements in connection therewith, are outside the scope of this 
paper, but it is not too much to say that the comforts and luxuries 
of modern life are considerably increased by this agency. What 
were known as the delicacies of the season are now familar all the 
year round. Our tables at Christmas may have the strawberries 
of summer: our Easter days may see the grouse of the pre- 
ceding autumn: and our friends of the Izaak Walton type may 
store their salmon catches and enjoy them in full freshness 
many days thereafter. Such applications as these are already 
commonplace, but it requires no strong imagination to predict the 
likelihood of further extensions leading to still greater benefits and 
advantages. 





ELEcTRIcITY AT Marpy.—Mardy, a small village at the extreme 
end of the Ferndale or Rhondda Vach Valley, has set an example 
to other mining districts in the South Wales coalfields by having 
practically the whole of their district lit up by electricity, and this 
was formally opened on Thursday evening. It appears that the 
district has always been supplied with gas from the Ferndale Gas- 
works, situated some four miles distant. A few years ago a great 
contention arose regarding the price, which was then 5s. per 1000ft. 
This was, however, subsequently reduced to 4s. 6d. A meeting 
was held at Mardy to protest against the price, and eventually « 
limited liability company was formed to provide electric light. Mr. 
Davies, baker, Mardy, was appointed chairman of the directors, 
and Mr. 8. Edwards, butcher, secretary. The capital was fixed at 
2000 £1 shares. The whole of this amount was subscribed, and 
the contract for the laying down of the machinery was entrusted 
to Messrs. Crompton and Co., of London and Chelmsford, whose 
workmen, under the supervision of their South Wales engineer, 
Mr, W. W. Hughes, Cardiff, have carried out the work. Business 
places, tradespeople, private houses, and public streets have been 
supplied with the new light. The machinery consists of a steel loco- 
motive multitubular boiler, capable of generating sufficient steam, at 
150 Ib, pressure, to run a 60-brake horse-power engine. The ergine 
which drives the electric machinery is of the compound vertical 
type, with a high-pressure cylinder S83in. in diameter, with a 
low pressure of 14}. The stroke of the piston is 15in., and the 
speed 150 revolutions per minute. The dynamo is one of Messrs, 
Crompton’s latest patent shunt-wound dynamos, and has an out- 
put of 168 amperes and 220 volts when running at a speed of 
750 revolutions per minute. For charging the batteries there is 
used in conjunction with the dynamo another small dynamo called 
a booster, which is capable of raising the voltage to 300 for 
charging the accumulators. At present there are some 600 lamps 








ic» making employed, but may range from one-half to two-thirds of | supplied, but the Mardy Company hope to have in a short time no 


less than 1000, which will be the maximum that the present plant 
can supply. Installations at houses have been made by the -—~ 

e 
whole of the machinery has cost £2000. The whole of the fittings 
for this installation were supplied by Messrs. Edison and Swan, 
Limited, through their Carditf agent, Mr.'T. Millward Wyatt. Mr. 
Harris has been appointed electrician to the new company, and it 
is anticipated that the District.Council will in a short time concede 


| the company the right. of lighting the public streets of Nardy.— 


South Wales Daily News, 
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SOUTH AFRICAN HARBOUR WORKS. 
(From our own Corresponde nt.) 

Ir must be admitted that the eminent consulting engineers 
obtained from England have not been happy in their treatment of 
the problem presented by the harbours on the East Coast of South 
\frica. They have, as a rule, failed to make sufficient allowance 
for the enormous deposits of sandy soil which are brought down by 
the rivers, and which lead to the continual silting up of the harbour 
channels, unless very special precautions are taken against such an 
event. The burning point of the engineering controversy resulting 
from this state of things has been the harbour of Durban, The 
whole Colony of Natal hes thrown itself with the fiercest energy 
into a highly technical dispute, and the engineering problem of 
how to get rid of the bar has been engaged in with as much eager- 
ness as is excited by politics in England or a new play in Paris, 
This, in a measure, is complimentary to the engineering profession, 
as showing the important part it plays in the well-being of a 
people. On the other hand, it has been very discouraging for the 
individual engineers who have had control of the harbour works. 
A few years ago, when Mr. Methven was engineer to the Harbour 
Board, the matter resolved itself into a dispute between him and the 
chairman of that body, Mr. Escombe. The latter spoke only asa 
layman, but he was admittedly a layman of indefatigable zeal and 
close practical experience. While he advocated dredging as sutt- 
cient to give a permanent adequate channel over the bar, Mr. 
Methven maintained that it was necessary to secure a proper 
natural scour by the construction of masonry breakwaters and 
piers. The contest ended in the chairman’s victery, and Mr. 
Methven had to give up his position. Since then Mr. Escombe 
has become Prime Minister of the Colony, and the Government 
has assumed direct control of the expenditure upon the improve- 
ment of Durban Harbour. With the support of Mr. Escombe, 
a report upon the prevailing conditions, and the best means to 
meet them, was obtained from two of the most distinguished of 
living engineers, Sir Charles Hartley and Sir John Wolfe 
Barry. In May, 1897, these two experts advised the extension of 
the North Pier, not in the direction suggested by Mr. Methven, 
bat in a somewhat different one. To this report Mr. Esmonde 
gave his adhesion, pledging himself to assist in obtaining the 
inclusion in the Estimates of the sum necessary to carry out the 
work. 

In the meantime the dredging of a channel over the bar had 
been pursued with increased activity. ‘Two years ago a powerful 
steam dredger, the Octopus, was set to work, and it has been kept 
continuously in operation siuce. The result has been a surprising 
testimony to the capacity of such a vessel for keeping a silted 
channel clear for navigation. Although there is an auxiliary 
dredger, this has scarcely been brought into use, and has at pre- 
sent been lent to assist in harbour work at the Cape Colony port 
of East London. Working by itself upon the bar, the Octopus 
has produced the following remarkable results :— Depths over the 
Durban bar at low water of spring tides: 1894, 11ft. llin.; 1895, 
12ft. lin.; 1896, 15ft. llin.; 1897, 17ft. 3in. During the first two 
of these years the dredging work had not been commenced. For 
the past three months a depth of 20ft. has been maintained, and 
the large Castle and Union liners are now able to go right up to 
the wharves. The cost of the dredging work, with one vessel in 
reserve, is only about £6000 per annum. So satisfactory is the 
advance shown considered to be, that Mr. Escombe has withdrawn 
his support to Sir Charles Hartley’s and Mr. Wolfe Barry’s North 
Pier extension scheme. The dredging work is, he thinks, sufficient 
for all the present needs of the port—that is, it may be trusted to 
maintain a depth of 20ft. at low water over the bar, and he can- 
not, therefore, approve the expenditure necessary for the permanent 
harbour works. It may appear that Mr. Escombe is thus setting 
himself in opposition to the highest engineering authority. But 
he does not pretend that the North Pier scheme is not, from an 
engineering point of view, the most complete and efficient means 
of dealing with the difficulty. He simply maintains that dredging 
is capable of serving the Colony’s turn at present, and that it 
would be unwise to drain its resources for the larger under- 
taking until its industrial development has proceeded further. 
The election which will follow Mr. Escombe’s resignation will, 
therefore, be fought mainly on financial lines. At the same time 
there is a great deal of professional interest attaching to the 
matter, and especially to the extraordinary success with which 
dredging has been employed. It will seen that even Mr. 
Escombe, its strongest advocate, has been taken by surprise at the 
remarkable results obtained by dredging. 

The dock accommodation of Capetown is a matter of importance, 
not only to South Africa, but to the whole of the Empire. If the 
Suez Canal were at any time closed to British shipping, the value 
of Table Bay <s a port of refuge on the route to India and 
Australia would immediately become almost vital. It must be 
admitted that the Cape authorities appear to be impressed with a 
due sense of the commercial and strategic importance of the 
harbour. The Table Bay Harbour Board has obtained four reports 
npon harbour extension from Messrs. Coode, Son, and Matthews, 
and is at present deliberating between them. The first of these 
plans is for an extension of the outer harbour, which would cost 
about 45 millions sterling. If this plan should be carried out, 





be 


100 acres of land would be reclaimed between the south arm and a } 


} beyond the Castle. The existing South Pier would be 
widened, and the South Arm would be thrown out 3250ft. The 
addition would be turned to form an entrance at the elbow of the 
South Arm, leaving an opening of 300ft. The harbour area thus 
enclosed would be 208 acres, and would contain five jetties, three 
1800ft. long, and two of 1000ft. There would also be immense 
shed accommodation. The second scheme is for the conversion of 
the present quarry within the harbour into a dock. It would 
comprise the deepening of the entrance, the removal of the knuckle 
of the North Quay, the erection of a swing bridge across the 
entrance, shed accommodation, water supply, &c. The new dock 
would be seventeen acres, with a minimum depth of 30ft., and the 
additional quayage provided would be 3300ft. This plan would 
cost £700,000, and would be the quickest if not the most satisfac- 
tory means of enlarging the dock accommodation. The third 
scheme issubdivided into three alternative proposals for graving dock 
accommodation. One is to enlarge the present graving dock, and 
another is to build a new dock in the inner basin. The third idea 
is to build a new graving dock, as an extension of the quarry. 
This, however, implies that the entrance to the present Albert 
Basin should be deepened and improved. The fourth of Messrs, 
Coode, Son, and Matthews’ proposals is only a plan for the instal- 
lation of hydraulic plant for coaling purposes. While these official 
plans are receiving the attention of the Harbour Board, the inevit- 
able counter plan has been brought out under the auspices of the 
Capetown Chamber of Commerce. This contemplates the erection 
of three concrete piers 1500ft. long by 300ft. wide, with waterways 
between them 300ft. wide. It also proposes to build a new break- 
water a mile and a-quarter long beyond the South Arm, enclosing 
an area of 300 acres. This area would be deepened to 27ft., and 
the foreshore would be reclaimed. The cost of the whole scheme 
is estimated at three millions sterling. Whichever of these con- 
flicting plans may be adopted, Capetown may be congratulated 
upon the fact that it is at length in a fair way to make the best of 
its magnificent geographical situation. The resources of South 
Africa, growing as they are, should justify almost any expenditure 
within reason upon engineering works of this character. 


point 


AMERICAN ENGINEERING 





NEWS. 


(From our own Correspondent.) 
Anerican warships for Japan.—Two cruisers for the Japanese 
navy are now being built in the United States, one at Philadelphia 








The first of these was launched 
It is a protected 


and the other at San Francisco. 
January 20th, and was named the Kasagi. 
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cruiser of the second class, with engines entirely below the water- 
line, and protected by the coal bunkers, It is 375ft. long, 48}ft. 
beam, and 30ft. deep, with a mean draught of 17}ft., for a dis- 
placement of 4900 tons. The protective deck is 1}in, thick on top 
and 44in, thick on the slopes. There is a central saperstructure, 
with a double-deck turret at each end. Two military masts, with 
fighting tops, and two smokestacks, rise from the superstructure. 
The boats are swung from large cranes instead of davits. The twin 
screws are driven by two inverted vertical triple-expansion 
engines, with four cylinders each ; and under forced draught the 
engines are designed to develope 17,000 indicated horse-power, 
sutlicient to give a mean sea speed of 225 knots per hour, Steam 
is supplied by twelve single-ended boilers of the Scotch marine 







type. There are two Sin. rifles, and ten 4°7in. quick-firing rifles, 
The secondary battery includes twelve 12-pounder quick-firing 
rifles, and six 2Sin. Hotchkiss guns, some of the latter being 


mounted in the fighting tops. The contract was signed on 
December 31st, 1896. This is the first warship for foreign navies 
which has been built in this country since 1878, when the Zobisoa 
was built for the Russian Government. 

Double-deck sewage filter beds.—The city of Reading has an in- 
teresting plant for treating sewage at a very high rate by means of 
screening or straining through coke, followed by double filtration 
combined with aération. ‘Two superimposed filter beds, with the 
small area of only 12,500 square feet each, are designed to filter 
5,000,000 gallons of coke-screened sewage per day, on the continuous 
plan, the filtration being supplemented by such aération as can be 
effected by spreading the sewage on the upper bed, and dropping 
it 8ft. or 10ft. from the upper to the lower bed. This is at the 
rate of 400 gallons per square foot per day, or 17,424,000 per acre, 
through each bed, with no allowance for compartments out of use 
for cleaning, repairs, and renewals. Taking into account the double 
filtration, the rate is 8,712,000 gallons per acre per day. The 
generally-accepted rate for intermittent filtration under the most 
favourable conditions is 100,000 gallons per acre per day. By 
placing one bed directly over the other the amount of land required 
1s cut in half, but, of course, at the expense of the necessary 
supports for the upper bed. It is claimed that the aération effected 
by giving the air free access to the beds, and by dropping the 
sewage from the upper to the lower bed, plays an important part in 
making this high rate of filtration possible, though investigation 
seems to show that the above rate is not attained. The sewage 
is pumped to the beds by two compound condensing pumping 
engines of 50,000,000 gallons capacity. At the pumping station 
the sewage is screened through coke and then pumped to the filters. 
The upper bed is supported on a framework of steel columns and 
girders, and has ten compartments, each 25ft. and 50ft. A grating 
Hoor of fin. wrought iron pipe is covered by Gin. of furnace slag 
graded in size from Zin. at the bottom to jin, at the top. On this 
is ]4in. of sand, though it was originally intended that this should 
be 24in. A movable slat covering prevents waves and keeps the 
sand from being blown away. 
over thesand. The lower bed consists of 2ft. of sand, with a layer 
of slag above and below, the sewage dripping through the upper 
bed and falling about 10ft. to the lower bed. 
pumpage is only 1,750,000 gallons, or about one-third of the contract 
capacity of the beds. The general conclusions arrived at by experts 
who have investigated the plant are to the effect that the claims 
made for the plant are not proved ; that the contract rate of filtra- 
tion is many times beyond the capacity of the plant to perform ; 
that the expense involved in elevating the upper bed is no 
warranted by the results shown ; and that for less money the city 
could have built filter beds that would have done far more work 
than can ever be expected of the present beds. 





AUSTRALIAN NOTES. 
(From our own Correspondent.) 

TENDERS for the New South Wales Government 3 per cent. loan 
of £1,500,000 the minimum of which was fixed at 99, 
has been successfully taken up. The official average price obtained 
for the loan was £100 8s, 4d, 


The West Australian Government loan of £1,000,000 at 3 per | 


over- 


All 


with 2a minimum of 95 has also’ been largely 
Tenders at £96 4s, get 19 per cent. of the stock. 


The average price obtained was £96 6s. 4d. 


cent., 
subscribed. 
above that in full. 


The trade in New South Wales has shown a marked decline | 


during the second half of the year. Whereas the increase in 

merchandise exports of Sydney was £610,000 for the first half of 

the year, the returns show only £472,000 for the entire year, the 

figures up to 29th December in each year being as follows : 
Merchandise, 








. £. t. 
1807. 

Tniports 2 15,283,824 Incrense 06,362 
Exports ou) 11,999,191 Increase il 
trold, 

Imports e- 1,993,873 . 1,908,845 Decrease 85,028 
Exports 3,879,855 4,787,000 Increase 907,145 
Of the imports the following items are given: 


1897 


tron and steel 
Machinery 
Railway material 
The following statement shows the lowest and highest prices at 
which sales have been made on the Sydney Stock Exchange during 
the year :— 
Coal.—Hetton, 55s. 
ton, 3s. 2d.—5 Vale of Clwydd, 8s.- 
£8 12s, 6d.—£8 18s.; Bellambi, 4s. 6d. 
Copper. —Cobar mining, 2s. 5d,—6s. 2d.; Great Cobar, 
S4s.; Girilambone, 9s.—40s. 6d.; Lake George North, 1s. 
4s, 3d.; North Cobar, 2s, 1d.—2s. 6d.; North Nymogee, 2s 
3d.; Mount Lyell, £7 13s.—£16 North Lyel 
£5 Ys, 
Silver. 
Block 10, 66s. 
Hill Junction, 31s, 
o4 


338, 





Stock- 
Newcastle, 


25 10s. : 
6d.; 





5&s.: Wallsend, £20 5s. 
JS. 5 9s, 
393, — 
Sd. 
. 6d, 
l, 19s, 








2.5 
Broken Hill Proprietary, 59s. 6d.—57s.; Broken Hill, 
87s.; Broken Hill, Block 14, 23s.—29s.; Broken 
58s.; Broken Hill Junction, North, 20s, 3d, 






Mount Morgan, 67s. —-83s.: Boulder Perseverance, 31s. 

£5 14s. 3d.; Ivanhoe, £8 14s. 6d.—£17; Kalgurli, 41s.—£7 ; 
Kalgoorlie, Bank of England, 28s. 9d.—67s. 3d.; Kalgurli, North, 
25s, 3d.—47s. 6d.; Lake View Consols, £7 6s.—£12 9s. 6d. ; Lake 
View, South, 17s.—60s. 6d.; Princess Margaret, 5s, 7d.—15s, 9d.; 
Queensland Menzies, 10s, 9d.—35s, 3d.; Queen Margaret, 20s, 





ozs, 
The loan estimates in South Australia for 1897 —98 cc er 
the expenditure of £170,700 on waterworks and sewers, £130,670 
on railways, £35,000 on vermin-proof fences, and £26,500 on harbour 
improvements. 

The gold yield in West Australia still shows good results, as will 
be seen from the following monthly return : 

1806, 











0%. 

January 16,350 
February 17,922 
March .. 11,085 
April 16,773 39,660 
May 22,266 59,111 
June 27,933 53,348 
July 16,258 
August ‘ 29,517 
September. . 35,301 
October 27,331 
November .. .. 80,874 { 
December .. 29,653 _ 

281,263 602,671 * 


* For 11 months. 





The sewage is kept about lft. deep | 


The average daily | 


| 
| more than they are doing ; quotations for Lincolnshire remain at 


| chester. Outside brands coming upon this market are here 
| there a shade easier. 


AND GENERAL tran, 
WOLVERHAMPTON, “FES 


THE IRON, COAL, 
OF BIRMINGHAM, 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE unfavourable nature of the Board of Trade retyy 

February, in which the effects of the engineering strike = for 

plainly evident, exercised a depressing influence upon Pa, still 

day (Thursday), and the transactions on ’Change at Birmings, “ 
were not of a numerous or heavy character, toghany 
The engineers are fairly busy, and machinists announce 
improvement, gas engines being in rather brisker ing uiry 
The steel works continue well employed with orders ‘that s 
last till next quarter-day, and in this branch of district fede 
production is increasing, although steel makers, as well as e th 
iron manufacturers, state that prices are too low compared wi 
the cost of pig iron and the rate of wages. Steel prices this hg 
noon were :—Girders, £6 ds. to £6 7s. Od. ; bars, £6 to £6 on bd. 
angles, £5 10s, to £5 1ds.; plates, £5 17s. 6d. to £6 vs, 6d,- Bean’ 
£4 lis, 


a Steady 


eg e 
finished 











mer blooms and billets, £4 10s, to £4 15s.; best Siemens. 
to £5, 

The pig iron market keeps fairly strong, especially 
descriptions, which are very scarce. Staffordshire 
was quoted to-day 57s. 6d. to 62s. 6d. for forge, 
foundry ; part-mine, 42s. 6d. to 50s., 
from 52s, 6d. to 60s, for foundry, the latter figures being 
special brands; cinder pig, 40s. for forge, and 2s, 
foundry. Cold blast was quoted up to 97s. 6d. for forge, and £5 
; ; : » and £5 
for foundry. Northamptonshire forge was 42s. to 43s,: North 
Staffordshire, 44s, to 45s.; and Derbyshire, Nottinghamshire. po 
Leicestershire metal, 45s. to 46s. A belief exists that pig | 
are on the up line, and customers show more readiness to 
for forward deliveries before any increase takes place. 

11 the finished iron trade manufacturers appear to be turning 
out a moderate amount of work, and prospects ar¢ considered 
favourable. Buying on behalf of the Australian, Indian, and 
South African markets is satisfactory, and manufacturers anq 
merchants expect that on the re-opening of the spring trade with 
Northern Europe a decided impetus will be given to business, Bar 
manufacturers are fairly well employed on old contracts, but ney 
business is not adequately replacing the old orders worked off 
To-day marked bars ruled at £7 10s, upwards, In common bars com, 
petition was keen, and prices ranged from £5 lds. to £6, Hooy s 
were £6 5s. to £6 10s.; gas strips, £5 lZs. 6d.; special rivet iroy, 
£8 ; ship plates, £6 10s. upwards ; boiler plates, £8 10s. to £9: 
angles, £6 15s.; stamping sheets, £9 10s. to £10; and rods, 
£6 10s, to £8. 

The position of the sheet iron branches shows no improvement, 
and manufacturers say that sales at present prices give no profit, 
That the sheet iron trades, both black and galvanised, have indeed 
| fallen on evil days can be easily believed when one compares past 
| and present prices. So recently as October, 1895, black singles 
| were £6 lis. to £7, doubles £7 5s. to £7 10s., and lattens £8 ty 
| £8 5s. What a contrast to prices now, when singles are quoted £6 
|} to £6 2s., doubles at £6 and lattens £7 Ss. to £7 10s, 
| Galvanised sheets tell the same tale. To-day galvanised corrugated 
| sheets were quoted £9 10s. to £9 15s, for 24-gauge, f.o.b. Liverpool, 
| In October, 1895, these were £10 10s. to £10 15s. However, these 
| changes can scarcely be wondered at, having regard to the great}; 
| increased production both in the Midlands and other parts of the 
country ; and the Midland firms, who were the first to embark 
capital in the black sheet and galvanising branches, can no longer 
expect to realise the profits of some years ago, when they had 
these two industries practically to themselv 

The position of tin-plate and sheet makers at Llanelly seems 
to show that even with low freights to the ports present prices do 
|} not yield much profit, and may cause Midland makers to paus 

and reconsider the question of migrating to South Wales. Especi- 
| ally will they have cause to do so if the municipalities of Dudley, 
Walsall, Wednesbury, West Bromwich, and Wolverhampton, acting 
| on the initiative of the Mayor of the last, along with the Wolver. 
| hampton Chamber of Commerce, the Ironmasters’ Association, the 
| Midland Wages Board, &c., should succeed in their present com 
bined effort to induce the railway companies serving the district 
| to reduce their excessive charges for the conveyance of goods from 
| the Midlands to the ports. 

The Midland coal trade continues to be fairly active, the co 
in the Cannock Chase and South Staffordshire districts being in 
regular operation. Practically the whole of the fuel raised is going 
into consumption, and stocks are not accumulating to any appr 
| ciable extent. Prices are stationary, but with a slight upward 

tendency. Forge coal realises about 8s. average at the pits, into 

boats or trucks, and furnace coal 6d. to 1s. extra, according t 

quality. House coal in the Cannock Chase district is in brisk di 

mand, but prices are unchanged. 
Some disquiet is experienced in this district in cons 
the antagonistic position taken up by a portion of the i 
towards the sliding scale of wages. While the men’s representa 
tives are loyal to the Wages Board, some of those they represent 
\ believe that the scale is not fixed on a fair basis, and some seeni 

willing even to risk a strike in support of their view. At_ the last 
| declaration of the average selling price in the North of England, 

the Northern men obtained an advance in wages owing to the 
| strong state of the shipbuilding trade, and the men here, whose 
| wages were not raised owing to the low average, attributed to the 
depression in the sheet branches, lay the blame upon the sliding 
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NOTES FROM LANCASHIRE. , 

(From our own Correspondents.) 

Muanchester.-In some quarters the outlook is not regarded as 
quite so satisfactory, especially as regards the export trade, which 
shows signs of falling away, and is not likely to maintain the 
exceptional briskness by which it was characterised last year. 
Generally, however, the position, so far as home trade is concerned, 
presents quite as hopeful a prospect as ever, and there would seem 
to be no doubt that in all directions requirements both for raw and 
manufactured material for home consumption will be above the 
average. Exceptional activity continues to be reported through- 
out all branches of the engineering trades. Not only are establish- 
ments pressed with work which fell in arrear during the recent 
| dispute, but new orders are coming forward freely, and some of 








the large works in the district are assured of full employment over 
| the ensuing twelve or eighteen months. All descriptions of railway 
| plant and material continue in large demand ; machine tool makers 
| are full of work in every department ; stationary engine builders 
| have also quite a pressure of orders on hand; and, in fact, 
| all sections of the general engineering trade are exceedingly 
| busy. : 
| Generally a slight slackening off in the demand was noticeable 
on the iron market at Manchester on Tuesday, the only possible 
| explanation for which was that the disturbed outlook abroad had 
| tended to create a feeling of unsettlement with regard to the 
| future. Certainly there was less animation throughout busines, 
| and although makers’ prices, both for raw and manufacture 
material, were firm at full rates, the position in the open market 
was scarcely so strong as last week. Buying in pig iron, has 
| slackened off. Local makers report very little new business 
coming forward, but they still quote on the basis of 45s. 6d. for forge 
and 48s, 6d. for foundry, less 24, delivered Manchester. The same 
remark applies to district brands, although Lincolnshire makers, : 
they were in a position to guarantee deliveries, could no doubt se 


43s. for forge to 45s, 6d. for foundry, and for Derbyshire foundry they 


upwards according to brand, net, delivered Man- 


range from 48s. poe" 


Ordinary foundry Middlesbrough could be 
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nt readily at 49s, Id., delivered by rail Manchester, with 

1 brands quoted 6d, to 9d. per ton more. Scotch iron has 
‘eded from the improvement of last week, and delivered Mersey 
oe Glengarnock could be bought at 47s. 6d., with Eglinton about 

po S 

7 


poug' 
named 


rgd. to 488-, and 2s, 3d. more delivered Manchester docks. 
\merican pig iron continues to be offered freely at about 45s. for 
Am prands, delivered at the Manchester docks, with special 
~,, varying according to quality from 1s. 6d. to 3s. above this 
poy A considerable quantity of American pig iron is being 
tg in the Warrington district, where it is taking the place of 
hematites for mixing ear ng sete ‘ , 

In the finished iron trade bars are in fairly good home demand, 
and there is & tendency to stiffen up on recent minimum quota- 
ant put the shipping business is falling off. Delivered Manches- 
tom ancashire bars range from £5 12s. 6d. to £5 15s., with North 
statfordshire £5 17s. 6d. to £6, Sheets and hoops continue in very 
slow demand, with sheets not averaging more than £6 15s., and 
hoops unchanged at £6 10s. for random to £6 15s, for special cut 
lengths delivered Manchester district, and 2s. 6d. less for 

jpment. 
sky, activity is maintained in the steel trade, with 
tending upwards. Ordinary foundry hematites are still 
obtainable at 578. 6d. to 58s., less 25, but some special brands 
are quoted 1s. 6d. to 2s. per ton above these figures. Local billets 
are firm at £4 6s. 3d, net.; common steel plates average £5 15s., 
but might be bought at a trifle less ; whilst boiler plates are now 
quoted £6 7s. 6d. per ton, delivered in this district. | ; 
Some time back I referred to a special multiple punching 
machine constructed by Messrs. De Bergue and Co,, Limited, of 
Manchester, for punching the pontoon plates in connection with 
the large floating dock recently completed by Messrs, Swan and 
Hunter. The firm subsequently sup) ‘lied a machine of the same 
type to Messrs. Robert Stephenson anc Co, of Hebburn, Neweastle- | 
on-Tyne, for a large pontoon for which they had a contract, and Iam | 
informed that they have got through their work, with the aid of | 
this machine, in a very satisfactory and expeditious manner. | 
Messrs. De Bergue, I may add, have since received further orders 
for two of these machines from firms in Holland ; and it appears 
probable, now the attention of the Government has been directed 
to the good work done by machines of this type, that their use 

will become much more general. It is worthy of note, in connec- | 
tion with labour-saving appliances of this description, that our | 
foreign competitors are much more ready to adopt them than are 
English firms ; and, as the manager of a well-known local engineer- 
ing concern remarked, the German and Dutch firms will buy 
anvthing in the way of labour-saving machinery, if they see 
anv advantage in it. English firms, he added, were, however, 
averse from taking up such appliances unless they were fairly 
driven to 1t. 

In the coal trade here there is a continued steady demand upon 
the better qualities suitable for house-fire purposes, and not only | 
wre pits being kept on full time, but stocks are here and there | 
filled up to meet present requirements. The spell of cold weather 
during the last few weeks has materially helped to improve the | 
position, and although no advance in prices has been obtainable, 
it has unquestionably checked the downward tendency noticeable 
earlier in the year. The lower descriptions of round coal 
are in moderately good request for iron-making, steam and general | 
manufacturing purposes, but supplies are plentiful and prices low, 
ordinary qualities averaging 6s. to 6s, 6d. at the pit mouth, 
Engine fuel is meeting with rather an increased inquiry for con- 
tract, and a tendency to harden up in prices is here and there 
noticeable, but any appreciable advance on late rates is only being 
got in exceptional cases. At the pit mouth common slack is 
obtainable at 3s, to 3s. 6d.; medium, 3s. 9d. to 4s. 3d.; and best 
gualities, 4s. 6d. up to 5s, in special cases, 

The shipping trade is qu ann prices low ; some of the special 
qualities of steam coal are quoted 8s. 3d. to 8s, 6d., but ordinary 
descriptions can still be bought readily at 7s. 6d. to 7s, 9d. delivered | 
Mersey ports. 

Rorom. 
and there has been an increase in the business done during the 
week. Makers are quoting 50s, a ton for parcels of mixed Bessemer 
numbers net f.o.b., ¢ complain that even this price is unre- 
munerative, as with ¢ ase in prices the value of raw material 
also increases, practically taking with it the extra profit. This is 
the case with smelters who do not own their own iron mines. In 
warrant iron some good business has been done during the week at 
prices varying from 49s, 8d, to 49s, 4d. per ton net cash sellers, and 
now standing at 49s, 4d., sellers at 49s. 34d. During the week 
stocks have decreased 440 tons, and now represent a total of | 
182,387 tons, or a decrease since the beginning of the year of | 
2063 tons, Forty-one furnaces are in blast, as compared with 
thirty-six in the corresponding week of last year. 

Iron ore is in brisk demand and at fuller prices, good average 
native sorts selling at 10s. 6d. to 11s. net at mines, and deliveries 
ae difficult to get. Spanish ore is being largely used in the 
district, 

Steel makers are very busily employed in every department of 
their trade, and heavy steel rails, as well as shipbuilding material 
of all descriptions, is in brisk demand, The mills are busy, and 
makers hold a large number of orders. Prices are firm, with heavy 
rails at £4 10s. per ton, and ship-plates at £5 12s. 6d. 

Shipbuilders are more busily employed, Full time has been 
re-started in the building department this week. It was commenced 
some time ago, because shipbuilders were so much more forward 
with their work than the engineers. Now it is possible to resume 
full work again. Messrs, Vickers, Sons, and Maxim have this week 
booked an order from the British and African Steam Navigation 
Company for two passenger and cargo steamers for the African 
trade, of the following dimensions :—Length, 345ft.; width, 42ft.; 
depth of hold, 25ft. 8in.; deadweight, 2250 tons ; and displacement, 
6000 tons. There is a good demand for new tonnage. 

The Furness Railway Company has just had delivered to it 
from Messrs. Sharp, Stewart, and Co., Glasgow, three powerful 
tank engines. They are of the three-wheeled coupled class, and 
have a pair of trailing wheels. The cylinders have a diameter of 
lsin., and a stroke of 26in., and have a working pressure of 150 1b. 
The boilers are 4ft. 4in. by 10ft. 6in. The coupled driving wheels 
are 4ft. 7}in, diameter, and the trailing wheels 3ft. 6in, The 
engines weigh, empty, 404 tons, and full 52} tons, The tanks have a 
water capacity of 1400 gallons. On a level the engines will have 
the power to run thirty miles an hour with a load of 900 tons. 
They will be a great acquisition to the Furness Company, especially 
with the heavy trains up Lindal Bank. The Company has placed a 
further order for six goods locomotives of similar dimensions and 
power to the new tank engines with Messrs. Sharp, Stewart, and 
Co., of Glasgow, and a further order for six similar engines with 
Messrs. Nasmyth, Wilson, and Co., Patricroft, Manchester. When 
the company is possessed of these newand powerful locomotives, con- 
bo mabe ecenotiies in working the heavy traffic on the railway will 
’e possible, 

Che shipping trade is well employed at West Coast ports. The 
exports of pig iron last week were 6555 tons, and of steel 7386 
tons, as compared with 3265 tons of pig iron and 10,947 tons of 
stool in the corresponding week last year, showing an increase of 
0290 tons of pig iron and a decrease of 3561 tons of steel. The 
‘ggregate shipments this year total up to 90,206 tons of pig iron 
and 103,582 tons of steel, as compared with 60,869 tons of pig iron 
ees 52,401 tons of steel in the corresponding period of last year, 

ing an increase of 29,337 tons of pig iron and 21,181 tons of steel. 

Coal is quiet, and coke is firm and in considerable demand. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


TRapE at present is in a somewhat peculiar condition. The cold 
Weather which prevailed last week and continued during the: first 
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. . | . . 
few days of this week, increased the demand for house coal very | freights, the latter being due partly to the war rumours and partly 


considerably. A few of the collieries are working less time than 
during the earlier part of the winter, and stocks remain practically 
unaltered, t 
good wages, although the pits are working well. House coal is in 
average demand. A moderate tonnage is being taken to the 
metropolis on both the Midland and Great Northern Railways. 
Values are rather weaker, however, and in several instances 
certain qualities of fuel are 1s. per ton lower, and commoner sorts 
6d. per ton. Best Silkstones are quoted at 8s. 6d. to 9s. per ton; 
ordinary from 7s. per ton; Barnsley house fetch 7s. 6d. to 8s. per 
ton, while secondary qualities are selling at from 6s. 6d. per ton. 
Steam coal is in good demand. An average tonnage is being 
forwarded to all the Humber ports. The inland trade is steady, 
and the railway companies are requiring a large supply under 
contract. Prices are steady, Barnsley hards averaging from 7s. to 
7s. 6d. per ton, and 6s. 3d. per ton for seconds. Reports as to the 
condition of the gas coal trade are satisfactory ; the demand is very 
good, and values are increasing. A similar state of things exists in 
the engine fuel trade. Small coal is selling at a better price, and 
thisis likely to improve with the irregular working of the soft fuel 
seams and the good demand for coke-making purpos Nuts 
range from 6s. to 6s. 6d. per ton ; screened slack, 4s. to 5s. per ton ; 
pit slack 2s, 6d. per ton. Coke is in steady demand at 9s. to 10s. 
for ordinary, and 11s, to 12s, per ton for best washed. 

The Yorkshire coal trade with Hull during February amounted 
to 181,152 tons, as compared with 163,584 tons in February, 1897 ; 
an increase of 17,564 tons, or 9°4 per cent. For the two com- 
pleted months of the year 380,640 tons were forwarded, as against 
335,648 tons in the same period of last year, the increase for the 
two months being 13°4 per cent. Germany is again our largest 
foreign customer, with 8451 tons against 13,170 tons, and for the 
two months 17,010 tons, as compared with 26,469 tons. Norway 
and Sweden took 7063 tons, as compared with 8887 tons ; Holland 
5702 tons, against 6185 tons; Denmark 2230 tons, against 2296 
tons; North Russia 2472 tons, against 765 tons. With regard to 
Germany, local coalowners are watching trade very closely, in 
order to discover whether preferential railway rates, and other 
steps taken to induce the use of German coal, are likely to have 
the intended effect in permanently diminishing the demand for 
English fuel, which, on account both of its cheapness and superior 
quality, has, up to the present, commanded the trade. 

In the iron and steel trades the prospects of a good year im- 
prove. Hematites are now at 58s, to 55s. per ton, according to 
West Coast or East Coast brand ; common forge iron, 41s. per ton ; 
all delivered in Sheffield. 

The continued activity in the shipbuilding yards is favourably 
affecting Sheffield firms, who are receiving a very satisfactory share 
of the large forgings required. All our local railway companies 
appear to be increasing their rolling stock. Wagon builders are, 
generally, full of work. 
have been recently booking some excellent orders. 

Within the last few days orders have been placed with the three 
armour-making firms in Sheffield by the English Admiralty for gun 















The colliers generally complain of being unable to earn | 
| over 300 cases per week. 








Makers of tires, axles, and similar goods, | 


to the small-pox epidemic, which is in existence not only at 
Middlesbrough, but also at Bilbao itself ; indeed, it is more viru- 
lent at the latter port than it is at Middlesbrough, there being 
Shipowners are, therefore, not very keen 
about chartering their steamers for the ore trade, and 6s. per ton 
Bilbao to the Tees is the least they will take. Rubio ore has been 
sold generally at 14s, 9d. delivered on wharf in the Tees, but 
neither sellers nor buyers, in the present unsettled state of affairs, 
are prepared to negotiate contracts for execution over a long 
period. The prospect for all who make pig iron from Spanish ore 
cannot at present be described as satisfactory. 

Producers of manufactured iron and steel are generally doing 
well ; they have a good share of orders, and contracts are being 
placed with them at a very fair rate, especially for bars, angles, 
and girders, and the tendency of prices is upwards, Common iron 
bars are firm at £5 5s.; and best bars at £5 15s., less 25 per cent. 
at works ; and there is an excellent shipping demand. Steel ship 
angles are sold at £5 5s., and iron ship angles at £5, less 25 per 
cent. at works. Packing iron, of whicha considerable tonnage is 
made in this district for the shipbuilders, is quoted at £4 12s. 6d. 
per ton at works. Puddled bars are realising £3 10s. net. For 
steel ship plates the demand is better, and sales are made at 
£5 8s. 9d. per ton, while iron ship plates are at £5 3s. 9d., and 
the tendency is towards better prices here, as the Scotch plate 
makers have put up their prices, as the shipyards are getting into 
full operation much sooner than was expected, seeing that the 
engineering establishments have got out the work with much more 
than the ordinary rapidity. 

At most engineering works overtime is the rule, and at others 
two shifts of men per day are employed. Shipowners are pressing 
them for the completion of the orders for engines, which have been 
so long delayed by the strike, and each customer considers that he 
has a prior right to have his work gone on with at once. The rail 
trade is active, and manufacturers age well occupied ; the nominal 
price for heavy steel rails is £4 10s. per ton net at works. Bridge 
builders have good orders on hand, as have also the wagon manu- 
facturers. The North-Eastern Railway Company is employing 
the Shildon wagon shops, where it has concentrated all its 
wagon building to their fullest capacity, as there is no doubt that 
the present stock is not adequate to the requirements of the 
district at certain seasons of the year, and in consequence it 
has then to hire trucks from other railway companies. Messrs. 
John Spencer and Sons, Newburn Steel Works, Newburn-on- 
Tyne, will pay an interim dividend at the rate of 5 per cent. per 
annum. 

A presentation has been made by the workmen connected with 
the steel-making department of the Weardale Iron and Coal Com- 
pany’s works at Spennymoor to Mr. A. B, Cowan, who is leaving 
after twenty-five years’ service to the company, for many years 


as the steel works manager. Mr. Thomas Black, till recently the 









| manager of the same company’s Tudhoe Ironworks, is also to be 


shields for five of the battleships now building in the Government | 


dockyards. The total weighs about 950 tons. 
Messrs, Vickers, Sons, and Maxim, Limited, are fully employed. 


The work on hand at their Barrow shipbuilding yard includes the | 
building of two large passenger steamers for the African trade for | 


The ships | 


the British and African Steam Navigation Company. 
are to be similar to those Messrs. Barclay, Curle, and Co., are 
building for the same line. Messrs. Vickers have also on hand for 


the Admiralty two first-class cruisers, the Niobe and the Amphi- | 


trite, as well as four torpedo boat destroyers and a first-class 
battleship, H.M.S. Vengeance. The other work includes a large 
7000-ton telegraph cable-laying ship, 
Line, 7000 tons each; a twin-screw Channel 
between Belfast and Fleetwood, and a steam yacht for Mr. Platt, 
of Newark. This department of the Barrow works is now on full 
time this week. The Admiralty have also placed with Messrs. 


The demand for hematite pig iron is well maintained, | Vickers, Sons, and Maxim a considerable order for guns, including 


ten 12in. guns, which are about 46 tons in weight, and twenty-five 
6in. quick-firing guns. 


two steamers for the Clan | 
steamer, to ply | 


| 





the recipient of a testimonial, which it is expected will be pre- 
sented by Mr. H. W. Hollis, the managing director. 
The death is announced, at the age of seventy-four years, 


| of Mr. Nicholas Raine, who was for many years manager of Messrs. 


Bolckow, Vaughan, and Co.’s Witton Park Ironworks, previous to 
which he managed the Bishopwearmouth Ironworks. On _ the 
closing of the Witton Park Ironworks, Mr. Raine, in conjunction 
with his sons, started the Winlaton and Derwenthaugh Rolling 
Mills, which have beencarried on very successfully. The deathisalso 


| announced of Mr. Theodore West, who between 1865 and 1892 was 


head draughtsman at the North Road Locomotive Works of the 
North-Eastern Railway Company. He was born at Leeds in 1826, 
The coal trade must be described as dull, the demand exhibiting 
none of the activity which was so prominent a feature in January 
and the early part of last month. It is rather surprising that 
business should have fallen off when the shipping season has 
practically opened, especially when it was so good during the period 


| of the engineers’ strike, and was expected to be better on the 


resumption of work. Best Northumberland steam coal is sold at 
8s. per ton f.o.b., and small at 3s., while best Durham gas coal is 


| down to 7s. 6d. per ton f.o.b., but a decrease in the latter might 


The death is announced of Mr. B. D. Wrangham, for many years | 


cashier for Messrs. John Brown and Co., Ltd., Atlas Works, Shef- 


field, with which firm his father had also been employed. Mr. | 
Wrangham, who retired from office at the Atlas Works through | 


failing health, continued to devote his time to his favourite studies 
of archeology, Egyptology, geology, and astronomy. 
member of the Astronomical Society, of the Society for Excavating 
the Buried Cities of Egypt, and of several kindred institutions. A 
gentleman of rare culture and knowledge, he will be much missed 
in the literary circles of the city. 

Mr. Frank Harrison, elder son of the late Mr. Henry Harrison, 
J.P.—Harrison Brothers and Howson, cutlery and silver plate 
manufacturers—died suddenly at Bath on the 8th inst. He was 
only thirty-eight years of age. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE improvement in trade noticeable last week has not been 
maintained in the pig iron branch, and generally the market 
favours buyers rather than sellers, this being attributed in a 
large measure to the bellicose character of foreign political in- 
telligence, particularly with respect to China, Spain, and the 
United States. Hostilities between the two latter would go a 
long way to dislocate our hematite iron trade, which derives the 
bulk of its supplies of ore from Spain, which country in the 
event of war would most probably put a heavy duty on shipping 
to secure funds, and this duty would eventually have to be paid 
by the consumer of the ore, as freights would go up to cover 
this. The matter would thus be a serious one for users of Rubio 


ore, and for consumers of steel made therefrom, but it would | 
Another 


favour Cumberland, where native hematite is used. 
matter which has tended to depress the market this week has 
been the issue of the Board of Trade returns of our imports and 
exports for February, which cannot be considered otherwise than 
unsatisfactory. Our district exports of iron and steel of all kinds, 
but particularly of pig iron, are disappointing also, and show badly 
compared with those of March last year, which, however, was an 
exceptionally active period. The shipment of pig iron this month 
to 9th amounted only to 23,778 tons, as compared with 23,005 tons 
in February and 43,606 tons in March, 1897, to corresponding day. 
It is satisfactory, however, to see that the record of stocks in the 
public stores is more favourable, for the quantity of Cleveland pig 
iron in Connal’s on the 9th was 87,255 tons, and the increase for 


the month was only 799 tons, while the stock of hematite pig iron | 


was 45,397 tons, decrease for month 766 tons. It is also an en- 
couraging feature that finished iron and steel manufacturers are 
generally in a good position, and are securing orders at a very fair 
rate, which being so, the demand for pig iron and other raw 
materials cannot but be active, though at the present time there 
is a lull. 

Prices of Cleveland pig iron are somewhat weaker than they 
were last week, and consumers and shippers are backward about 
purchasing. Makers and merchants alike have been selling No, 3 
for prompt f.o.b, delivery at 40s. 9d., and very little has been 
obtainable under that figure, while 41s. has been paid for deliveries 
to be made over the second quarter of the present year. No. 1 is 
scarce, and has not fallen in value like No. 3, as 42s. 9d. has been 
paid for it. No, 4 foundry has been reduced to 40s., grey forge 
to 39s., and mottled and white 38s. 9d. Just now there is more 
pressure to sell than to buy, which is not the usual condition of 
affairs at this period of the year. 

Sales of mixed numbers of East Coast hematite pig iron have 
been made this week at 50s. 3d. per ton f.o.b., but the regular 
price is 50s. 6d., as the cost of ore is increasing owing to the rising 


He was a | 








be looked for, as the busiest period of the year is over in that 
branch. House coals are in very quiet request, as they have 
been all the winter, and the price varies between 10s, and 11s. 
er ton f.o.b. Blast furnace coke is firm at 13s. 6d. per ton 
delivered equal to Middlesbrough, and foundry coke, which is in 
good request for shipment, and the price varies between 16s. and 
17s. per ton f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market was strong towards the end of last 
week, with a comparatively large business doing in Scotch and 
hematite warrants. This week the market has been weaker, and 
a considerable portion of the recent advance was lost. In the 
course of the last two or three weeks warrants had risen about 1s. 
per ton, and it is perhaps not very remarkable that there should 
now be some slackening of interest and reaction in the market. 
Business has been done in Scotch warrants from 46s. 7d. to 
46s. 04d. cash, and 46s, 9$d. to 46s. 3d. one month. The business 
in Cleveland warrants has been limited at 40s. 9d. to 40s. 64d. cash, 
and 41s, to 40s. 10d. one month. The inquiry for this class of iron 
for future delivery has somewhat improved. Cumberland hematite 
has been done at 49s. 7d. to 49s. 1d. cash, and 49s, 95d. to 49s. 34d. 
one month. There has been no business in Middlesbrough hematite 
warrants. 

The prices of Scotch makers’ pigs are firm, as follows :—Govan 
and Monkland, f.o.b. at Glasgow, Nos. 1, 46s. 104d.; Nos. 3, 46s. 6d. ; 
Wishaw and Carnbroe, No. 1, 47s. 14d.; Nos. 3, 46s. 7$d.; Clyde, 
No. 1, 5ls.; No. 3, 47s. 6d.; Gartsherrie, Calder, and Summerlee, 
Nos. 1, 51s. 6d.; Nos. 3, 48s.; Coltness, No. 1, 52s. 6d.; No. 3, 
48s. 6d.; Glengarnock, at Ardrossan, No. 1, 51s. 3d.; 
Eglinton at Ardrossan, or Troon :nd Dalmellington at 
Nos. 1, 48s. 3d.; Nos. 3, 46s. 9d.; Shotts, at Leith, No. 1 Ee 
No. 3, 48s.; Carron, at Grangemouth, No. 1, 51s. 6d.; No. 3, 48s. 
per ton. 

As was to be anticipated, the makers of Scotch hematite pigs 
have raised their prices 6d. per ton, and merchants now quote dds. 
for delivery on railway wagons at the steel works. 

The Coltness Iron Company has placed an additional furnace 
on hematite. On the other hand, two furnaces have been taken 
off hematite and one off ordinary iron by Messrs. William Baird 
and Co,, at Gartsherrie, the stoppage of these three furnaces being 
rendered necessary by the resolution of the firm to erect three 
larger ones in their places, There are now forty furnaces making 
hematite, thirty-five ordinary, and six basic iron, the total of 
eighty-one, comparing with eighty-three in the preceding week 
and eighty-one in the corresponding week of last year. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4248 tons, compared with 3593 in the corresponding 
week of last year. There was despatched to Germany 470 tons, 











Canada 20, India 352, South America 90, Australia 182, France 40, 
Italy 290, Russia 30, Holland 270, Belgium 50, Spain 25, China 25, 


other countries 370, the coastwise shipments being 2036, against 
1047 in the same week of last year. The total shipments since the 
beginning of the year are about 5000 tons less than in the corre- 
sponding period of 1897. The inquiry from abroad does not 
improve, and so far as appears at present Scotch smelters are 
likely to be dependent for the most part on the home consumption, as 
they have been in recent years. Fortunately, a large quantity 
of iron will be required both in the foundries and in the malle~ble 
ironworks, 

The imports of Middlesbrough iron into Scotland have fallen 
away.in a marked degree, and this is supposed to be, to some extent, 
a result of the small-pox epidemic at Middlesbrough. The arrivals 
in the past week amounted to 6371 tons, being 4146 less than in 
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the corresponding week, and the total since first of January show 
a decrease of 13,400 tons. 

There is a good business in manufactured iron, the prices of 
which are reported somewhat firmer, and unless there should be a 
further decline in the value of raw material makers of bars, Xc., 
will be obliged to raise prices. 

The position and prospects of the steel trade continue very 


cheering. The works are busy, and good orders are continually | 


coming to hand. Makers have raised prices of steel plates 2s, 6d. 
per ton, making an advance of 5s. since the beginning of the 
year. 

The Lanarkshire Steel Company has intimated a dividend 
of 7$ per cent. for the past year, and 9 per cent. is to 
be paid by A. and J. Stewart and Clydesdale, Limited, steel 
and tube makers. The directors of the latter company have 
concluded an agreement to purchase the business of Messrs, 
James Menzies and Co., tube makers, Glasgow, which is one 
of the oldest businesses of the kind in the United Kingdom. 
The arrangement is probably the explanation of certain rumours 
which have been afloat within the last two or three weeks with 
reference to a proposed combination of Scottish tube makers. 

Several good shipbuilding orders have been placed in the course 
of the past week, and this industry is in a very active state. 

The coal trade does not improve as those engaged in it could 
desire. There is, no doubt, considerable activity in the home de- 
partment, owing to cold weather and the increasing demand for 
manufacturing purposes. The shipments are also fair, but the 
large and steady output is more than sufficient for all purposes, 
The total coal shipments from Scottish ports in the past week 
reached 131,472 tons, compared with 138,813 in the preceding 
week, and 130,532 in the corresponding week of last year. The 
prices of coals at Glasgow harbour are :—Main coal, 6s. 6d.; ell, 
is. to 7s. 3d.; splint, 7s. 3d. to 7s. 6d.; steam, 8s. to 8s, 3d. 
per ton. 

The miners in various localities have been holding meetings 
with a view of bringing pressure to bear upon their employers for 
an advance of wages. So far the state of trade does not appear to 
warrant any increase, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

STEAM coal continues to show, at Cardiff particularly, a consider- 
abie buoyancy. Last week again shippers complained of insufficient 
supplies, and though the total exports of coal touched 330,000 tons, 
it was a common remark that this might have been exceeded. 
Speculators are understood to be at work securing larger quantities 
than are actually required for possible contingencies against a 
probable stoppage on the Ist, though leading authorities regard 
this as unlikely, The next meeting of coalowners’ and colliers’ 
representatives is expected to give reliable indications. So far the 
spirit shown on both sides, coalowners and colliers, is distinctly in 
favour of an amicable arrangement. The control of output is the 
rock, so far, A working collier, spoken to upon the matter, suggested 
that the simplest course of lessening output would be to continue 
the Mabon’s Day, selecting Saturday instead of Monday ; and if, in 
ordinary times, the supplies then exceeded the demand, make 
Saturday a weekly holiday. 

Present indications point to an increased demand for best steam, 
and as for small this is getting very scarce, and prices, as will be 
seen by the latest quotations, are touching very high figures. 
The semi-bituminous coal of Monmouthshire is in strong request, 
and house coal is steadily improving. During the past week, and 
at the beginning of the present, notable consignments of steam 
went to foreign destinations. Cardiff despatched 5000 tons to 
Port Arthur, and three cargoes of 5027 tons, 3000 tons, and 
4200 tons to Monte Video. This week a fine cargo of 8000 tons 
went to Colombo, and a second of 4650 tons ; while one of 5100 
tons, and another of 6000 tons, left for Port Said. 

Closing prices on Change, Cardiff, this week, were as follows:— 
Best steam coal, 11s. 9d. to 12s. 3d.; seconds, 11s. to 1ls, 6d.; 
dries, 9s, 9d. to 11s.; best Monmouthshire, 10s. 6d. to 10s. 9d.; 
seconds, 9s. 9d. to 10s.; best steam small, 7s. 3d. to 7s. 6d.; 
seconds, 6s. 3d. to 6s. 9d.; inferior, from 6s. House coal, 11s. to 
lls. 6d.; seconds, 10s. 3d. to 10s, 6d.; No. 3 Rhondda, 10s. 9d.: 
brush, 9s, 3d. to 9s, 6d.; small, 8s, 3d. to 8s, 6d.; No. 2 Rhondda, 
9s. 9d. to 10s.; through, 7s. 3d. to 7s. 6d.; small, 5s, 3d. to 5s. 6d. 

Swansea prices :—Anthracite, lls. to lls. 6d.; seconds, 10s. to 
10s. 6d.; ordinary large, 8s. 9d. to 9s. 6d.; small rubbly culm, 
4s, 9d. to 5s. 6d. Steam, 11s. to lls. 6d.; seconds, 9s. to 10s.; 
bunkers, according to quality, 8s. to 8s. 9d.; small, 4s. 9d. to 
5s. 9d. House coals, No. 3 Rhondda, 10s. 6d. to 11s. 6d.; through, 
9s. to 9s. 6d.; small, 8s, to 8s. 6d.; No. 2 Rhondda, 9s, 6d. to 10s.; 
through, 8s, to 8s, 6d.; small, 5s. 3d. to 6s, 

Coke, Cardiff :—Furnace, 15s. 6d. to 16s. 6d.; foundry, 17s. 9d. 
to 18s.; best washed, 20s. to 20s. 6d.; special foundry, 24s, Patent 
fuel, 10s. to 10s, 9d. 

Swansea prices :—Coke, furnace, 13s, 6d. to 15s.; best foundry, 
l7s. to 21s. Patent fuel, 9s. 6d. to 10s. 

The Glamorgan Coal Company has arranged with the owner to 
work the Forchnest house coal. The taking is 100 acres, of fine house 
quality. In the Swansea district a company has been formed of 
leading capitalists to open a colliery at Waunarlwydd, Gowerton, 
and the preliminary steps for clearing the ground have begun. 

I see that a large quantity of colliery and iron-making plant is 
to be dispersed by auction at Aberaman works next week. This 
is in the Aberdare district, once the scene of Crawshay Bailey’s 
ironmaking career. The clearance marks another instance of the 
closing scene in connection with the old industries. Very few now 
remain. One of the most important is the Treforest, associated 
with the ownership of Mr. William Crawshay, afterwards Mr. 
Francis Crawshay, and, finally, Mr. Fothergill. 

A well-grounded report is circulating at Newport, Mon., to the 
effect that the initiative of the Lysaght Company in transferring 
business to the Welsh Coast is likely to be imitated by other 
industries in the Midlands. One of these is stated to be the 
Wolverhampton Corrugated Iron Company. This employs 500 
hands, and does a large colonial business, which suffers, so it is 
stated, from a large railway freight to port. 








Another industry, lately added to the Usk Side, is that of | 


Morris and Griffin’s chemical works, and recently a glue factory 
by the same, 

The movement of the Taff Vale in the direction of Newport is 
significant of the interest aroused in railway circles, and it may be 
taken as certain that the Great Western will also be on the alert 
in providing facilities on the eastern side for handling, both by 
rail and water, all industrial produce. The Milford Docks Bill has 
been read a second time. 

In the district it is currently reported that the Irish traffic of 
the Great Western will be diverted from Milford and Holyhead to 
Fishguard. Combinations are taking place between the Fishguard 
and Rosslan, the North Pembrokeshire and the Great Western 
Railways. 

Professor Galloway’s eleventh lecture, just given to the mining 
students at Cardiff, was very well attended. The subject was ‘‘ Long 
Wall Work.” 

A fire occurred in the new engine-house attached to the Bessemer 
department of Blaenavon works this week. The place was 
destroyed and fully £2500 worth of damage done. Fortunately by 
rigging up a spare engine operations were not suspended. 

This week the Prince of Wales Dock extension is to be formally 
opened at Swansea, The Marquis and Marchioness of Worcester, 
Lord Emlyn, chairman, and Mr. Wilkinson, general manager of the 
Great Western, are to be present. The enlargement will add five 
acres to the water area of the dock, and the facilities for shipment 
be increased 50 per cent, 

Shipments of coal from Swansea last week were only moderate, 
but varied, cargoes going to France, Denmark, Mexico, and South 





| Africa. Total harbour trade 61,398 tons, as compared with 52,925 


tons last week, and 61,307 tons corresponding week last year. 

| An intimation was received at the Cardiff annual meeting of the 
| Coalowners’ Association of Monmouthshire and South Wales on 
| Tuesday that one of its members, Mr, Foster Brown, had been 
| elected as the president elect of the Mining Association of Great 





Britain. The distinction was the subject of hearty congratulation 
| amongst the assembled members. At the meeting Mr. Henry Lewis, 
| of the Albion, was elected chairman, and Mr. H. W. Martin, Dowlais 
Co., vice-chairman for the ensuing year. Mr. W. Jenkins, Ocean, was 
also elected a representative of the owners on the sliding scale, to 
succeed the late Mr. E. Davies, and Mr. W. Smith, Rhymney, on 
the finance committee, in succession to Mr. Davies. Some im- 
portant statements were made. Mr. Dalziel gave the official return 
of the output of coal by the collieries of the Association for 1897 as 
27,299,039 tons, an increase of 607,559 tons, compared with the 
preceding twelve months. The total output from all collieries in 
Monmouthshire and South Wales in 1896 was 33,867,921 tons. Sir 
W. T. Lewis, Bart., reported upon the negotiations which have 
taken place on the sliding scale question, and the proposed 
revision, These matters having been fully explained, the report 
was unanimously adopted, and the action which the owners’ 
representatives have taken confirmed. The plenary powers hitherto 
exercised by them were renewed. 

In connection with the Aberdare strike the attitude of the com- 
pany was approved, : 

It was reported that a satisfactory interview had been obtained 
with the Home Secretary by Sir W. T. Lewis and Mr. Abraham, 
M.P., on the subject of the newly-introduced Truck Act, and 
strong hopes are entertained that South Wales will be exempted 
from the operations of the Act. 

The last subject of discussion by the members was the Work- 
men’s Compensation Act, and at the close a committee was formed, 
who took it into consideration, Sir W. T. Lewis presiding. Various 
alternative schemes were commented upon, and finally the question 
was postponed to Saturday’s meeting, when the Management Com- 
mittee of the Miners’ Provident Fund will also deliberate. 

A fair amount of business continues to engage the attention of 
the principal iron and steel works. During the week 1800 tons 
steel rails were shipped to Bombay from Cardiff, and it is under- 
stood that a large order for steel sleepers is also in hand. Tin- 
plate bars and merchant bars are in demand, and also billets, 
Some steel blooms have come to Wales from Gothenburg, and the 
Northern ironmasters continue large exports to Wales of pig iron, 
Swansea imports last week included 790 tons pig, 593 tons steel 
scrap, and 2666 tons iron ore. 

On ’Change, Swansea, mid-week, it was reported that pig iron, 
which had been very firm of late, had begun to droop a little in 
price, this week to the extent of 6d. This was attributed to specu- 
lation in warrants, as the demand for consumption is well main- 
tained. Latest prices generally are as follows :—Glasgow warrants, 
46s. 3d., 46s. 2d., 46s. 24d. cash buyers; Middlesbrough No. 3, 
40s. 64d.; hematite, 50s. 9d.; Welsh bars, £5 7s. 6d. to £5 10s.; 
sheet iron and steel, £6 7s. 6d. to £6 10s.; steel rails, heavy, 
£4 10s, to £4 12s, 6d.; light, £5 10s. to £5 10s. 6d.; Bessemer bars, 
£4 1s, 6d.; Siemens, £4 2s, 6d. 

Tin-plates: Bessemer cokes, 9s. 
10s, 3d.; ternes per double box, : 
21s.; best charcoal, 10s, 6d. to 12s, 
£65 12s, 6d. 

Shipments of tin-plates last week amounted to 32,187 boxes, and 
as the quantity received from works totalled 52,871 boxes, stocks 
indicate an increase. 

The outlook in the trade is still somewhat unsatisfactory, The 
South Wales, Morewoods, Llanelly, men are under twenty days’ 
notice, and there is friction at the Foxhole. At the Old Castle, 
Western, and Old Lodge, Llanelly, the men have wisely decided to 
extend the existing arrangement for another two months, This 
means 15 per cent. reduction to the end of June, and concerns 
1500 men. 

In the Swansea Valley the following tin-plate mills were going 
the whole of the week :—Cwmfelin, 11; Beaufort, 8 ; Duffryn, 
8 ; Upper Forest, 8; Players, 2; Park, 3; Pontardulais, 9; Glan- 
tawe, 2. At the majority of the works black plate is on the 
increase. Few workmen are now engaged, and even the best 
charcoal, 28 by 20 plates, are coated by patent machinery. During 
the month large quantities of 19} by 14 have been sent out to be 
coated in Italy, and I have just heard that a number of good 
hands from a leading works have gone there also in the hope of 
regular employment. 

During the week at Briton Ferry eighteen mills were in full 
operation, An average make of steel bar is going on at the Briton 
Ferry, and also at the Albion Works. For pig the demand is in 
excess of the production, 

At Cardiff pitwood is reported dull, prices 13s. 9d. to 14s, 3d. 
Iron ore firm. Tafna, 13s, to 13s, 6d. Best Rubio, 14s, to 14s, 3d. 





6d, to 9s, 9d.; Siemens, 10s, to 
3 by 20 C, 17s. 6d., 18s, 6d., to 
Block tin, £65 1s, 3d. to 











NOTES FROM GERMANY. 
(From our own Correspondent.) 

COMPARATIVELY little animation has been noticed on the iron 
market last week. 

In Silesia the business in malleable iron is progressing favour- 
ably, specifications coming in freely, and most establishments are 
reported in increasing occupation. Both makers and consumers 
appear to be rather more inclined to enter into forward engage- 
ments, The healthy demand in hoops and in sectfonal iron, which 
had been previously noted, is increasing ; there has also been a 
fair business done in sheets, but neither for sectional iron nor for 
sheets have prices shown any inclination to move upwards, the 
tendency of the market being firm, as a rule, but not rising. 
Rather a limited demand is experienced for pig iron, as well as for 
billets and blooms. 

In the Rhenish- Westphalian iron-producing districts a moderately 
active business is generally transacted in the iron and _ steel 
trades; some departments have been in improving occupation 
upon the week, pig iron, for instance, being in better request 
than in the beginning of the year. 

The production of pig iron in Germany, including Luxemburg, 
was for January of present year 626,871t., of which 132,151 t. were 
forge pig and spiegeleisen, 55,403 t. Bessemer, 335,422 t. basic, 
and 103,895 t. foundry pig. Output in December of previous year 
was 615,455 t.; in January last year 564,364 t. were produced, 

Inquiries on the manufactured iron market have been increasing 
upon the week ; a specially animated tone is being felt in the girder 
and bar trade, wire as well as sheets remaining somewhat languid 
for the present. Ata meeting of the wire rod convention, which 
was held at Cologne on the Ist inst., it has been resolved to main- 
tain the former quotations, as the prices for raw material remain 
high. An export bounty of M. 10 p.t. is granted to the rolling 
mills, All the difficulties that had been threatening the stability 
of the syndicate have now beenremoved. Fair accounts are given 
regarding the activity in the steel trade, both heavy and light 
section rails being in excellent demand. The construction shops 
and boiler-making establishments are well provided with orders, 
but they ‘all complain of keen competition and underquoting, 
which has become the order of the day. 

Latest list quotations for the different sorts of raw and finished 
iron are as follows:—Spiegeleisen, 10 to 12 p.c. M., M. 66 to 67 ; 
white forge pig, M. 58 to 59; German Bessemer, M. 60 to 61; 
| basic, free place of consumption, M. 60°50 ; Luxemburg forge pig, 











M. 49°80; Luxemburg foundry pig, No. 3, free Luxemburg, 
| M. 52; German foundry pig, No. 1, M. 67; ditto, No. 3, M. 60 ; 
| hematite, M. 67 ; merchant bars, M. 130 to 153; angles, M. 132 

to 135; girders, M. 121 to 128 ; common plates in basic, M. 137°50 
to 142°50; the same in iron, M. 165; heavy boiler plates, 
M. 157°50 to 180 ; sheets, M. 125 to 135, all per. ton at works, 

Pig iron is quiet, generally, on the Austro-Hungarian iron 








market, but the manufactured iron business has been gs 
though slowly improving during this week and the last, Sh 
and wire are neglected in Austria-Hungary, as well af on eta 
other continental iron markets ; tools and hardware exhibit = 
improvement. In tools a normal business is transacted : axl — 
downright dull. The supply of four express and six goods haw 
locomotives, as well as 288 passenger and load wagons en a 
about 2,000,000f., has been granted to the Weitzer Mache’ 
Factory and Ironfoundry, in Arad, which had sent in the lo ine 
offer, omrent 

During the worst period in 1897 the French iron market h, 
hardly been more listless than it is now. Prices especially or 
suffering from the general dulness ; demand has, though iowa 
articles only, shown an improvement, which is due rather tos 
willingness on the part of producers to accept almost any a 
than to increasing animation in the business for iron and steel The 
trade in bars and structural iron is, however, likely to be 7. . i 
one this year, as the activity in the building line promises es 
strong in spring. Tenders for the supply of the iron and we 
required for the World’s Exhibition have already been invited The 
accounts regarding the iron business in the difterent province : 
France are, almost without exception, unfavourable, 
being hardly able to keep up a moderate employment. 

The raw as well as the finished iron works in Belgium remain. o 
the whole, but moderately occupied, aud a rise in quotationsis aber 
ally out of the question for the present. Import in foreign pig ne 
to Belgium has, according to the Rhenish - Westphalian Gas 
decreased 26,000 t., or 8 p.c. in 1897, as compared to the vane 
before; the decrease falls to the import from Luxemburg ‘and 
France, which lost 87,000 t. Imports from America, England, anq 
Germany rose last year. In 1896 imports in pig iron from America 
to Belgium amounted to 927 t. only, and rose on 14,553 t. for 1807 
Present export quotations for merchant iron are: 125°50f, 5 
130f. p.t.; [girders, 132°50f. p.t.; iron plates, 137f.; steel plates 
147°50f. p.t. For home consumption, bars No, 2, fetch 131-507 
p.t.; girders, 132°50f. p.t.; plates, No. 2, 142f. p.t.; and steel 
plates, 155f, p.t. 

An improving condition is reported in the Belgian coal industry 
house coal meeting with a decidedly better request ; quotations are 
strongly inclined to move in an upward direction, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 3rd, 

THE financial situation is stronger than for years. The Treasury 
has accumulated a larger volume of money than was regarded, a 
few months ago, as within the region of possibilities. Railroad 
trattic returns exhibit weekly improvements. The bank clearings 
are ahead of those of the like date in 1892, our phenomenal year, 
The increase in net earnings of our railway system in 1897 over 
1896 was 11°47 per cent.; a greater increase is now piling up. 
Wheat exports continue heavy, and price is high. The export of 
securities continues large; the amount was 25,000,000 dols.. 
according to local banking authorities. Gold to the amount of 
3,000,000 dols. arrived to-day. The iron trade gained strength 
over the action of large buying interests, in which rails and shapes 
and plates directly figured, and billets and Bessemer pig indirectly, 
The trade is geared up for the greatest year's work on record, 
Docks and other facilities for expeditious ore shipments have been 
completed at Lake ports. 

The Atlantic Coast shipyards have secured large orders for ton- 
nage within a few days. The plate and structural mills are now 
producing at maximum capacity, and yet orders are being taken 
for summer delivery at Pittsburgh at present quotations, Pipe and 
tube mills are better off for orders, and the sheet iron makers have 
within a week added materially to their spring engagements. Pig 
iron, except Bessemer, inclines to weakness. Forge at tide water 
is held as high as 10 dols, Advices from all iron and steel centres 
are favourable. Coke production is high as at any time for years. 
The arrangements made between mine owners and workmen wil! 
probably perpetuate the friendly relations existing, and in the 
iron trade the schedules established prevent strikes. In other 
channels there are no evidences of industrial disturbance, while 
from every nook and corner new work is coming up. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THE steam coal trade is very brisk; all the shippers fully 
employed. Prices very firm, with an upward tendency, House 
coal shipments are quiet, prices remain same as last week. The 
quantity of coal exported for the week ending March 5th was:- 
Foreign, 49,070 tons, and coastwise 17,958 tons, Tin-plates, no 
change. Steel and ironworks are fully employed. 

Coal: Best steam, 11s. 3d. to 11s. 6d. ; seconds, 9s. 9d. to 10s., 
3d. extra shipment at Cardiff ; house coal, best, 11s.; dock screen- 
ings, 7s. ; colliery small, 6s. 6d. to 6s. 9d. ; smiths’ coal, 6s. 6d. 
Patent fuel, 10s. Pig iron: Scotch warrants, 46s. 3d.; hematite 
warrants, 49s. 4d. f.o.b. Cumberland; Middlesbrough No. 3, 
40s. 6d. prompt; Middlesbrough hematite, 51s, Iron ore: Rubio, 
13s. 6d. to 13s. 9d.; Tafna, 13s. to 13s. 3d. Steel: Rails, heavy 
sections, £4 10s. to £4 12s. 6d.; light ditto, £510s. to £5 12s. 6d., 
f.o.b.; Bessemer steel tin-plate bars, £4 1s. 6d.; Siemens steel tin- 
plate bars, £4 2s. 6d., all delivered in the district, cash. Tin 
slates: Bessemer steel, coke, 9s. 9d.; Siemens, coke finish, 10s. 
Pitwood, 14s. 9d. to 15s. London Exchange Telegram : Copper, 
£50 2s. 6d.; Straits tin, £65 2s. 6d. Freights: Very steady. 








THE CRIPPLEGATE Fire, —The following report has been 
addressed by the British Fire Prevention Committee to the 
members of the Kent and Essex Brickmasters’ Association : 
“$148, Gresham House, E.C. Gentlemen, — Your Committee, 
being desirous of viewing the scene of the above fire, for the 
purpose of seeing for themselves the effect caused by so large 4 
conflagration on the materials used in the erection of the build- 
ings on the site, were kindly granted a permit from the Salvage 
Corps for the purpose, and the following is the report of those 
members who availed themselves of it:—We have to report that 
on February 8th we inspected the scene of the Cripplegate fire. 
under the direction of one of the Salvage Corps, and found the 
condition of the materials used in the buildings to be as under :— 
(1) Ordinary stock building bricks, quite uninjured. (2) Per- 
forated bricks, broken to pieces, and where they were used for 
outside facing the front face was gone and the perforations 
exposed. (3) Blue bricks, faces gone, (4) Red bricks, faces gone 
and destroyed. (5) Stone, cracked and destroyed. (6) Tron 
girders, mostly twisted and curled up. (7) Wooden beams, 
charred, but practically otherwise uninjured. (8) Match-boarding 
used for panelling the walls, burnt to tinder. We think the 
conclusion to be drawn from the action of this fire upon the 
brickwork is that the stock bricks, although not even of the best 
quality, were—as they have also proved to be with regard to the 
action of chemicals, climatic, atmospheric, and other influences i 
quite unaffected. The reason of this, we think, is that soon 
from the large amount of silica in the brick-earth from which 
they are made, and from the mode of manufacture, are of, the 
nature of a fire brick, Bricks made purely of clay, and especially 
when made by machinery, are not so able to resist the action 0! 
fire. In our opinion it was proved beyond doubt that stone 
facings, as used in London, are the worst material to resist fire. 
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THE PATENT JOURNAL. 


“ The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


Condensed from 





*,* When inventions have been ‘‘communicated ” the 
*name and address of the communicating party are 
printed in italics. 


24th February, 1898. 


Currers for Woop-woRKING Macuings, Holds- 


4643, PapLock, J. and D. Minors, Willenhall, Staffs. 
4644. UNREFILLABLE VESSELS, J. Jackson, Leyton- 
stone, Essex. 








4645, Ow Evnaine, P. L. Renouf and J. G. Accles, 
London. 

| 4946. MaGNetic-TesTING Apparatus, J. A. Ewing, 
Cambridge. 


on. and Midgley, Limited, and J. Holdsworth, 
ll. ; es | 

an DETACHABLE Jornt, A. 8. Harrison, Birming- 

wn Pow eR-por STanps, D. Tuley, Hatfield. 

4554. CONSTRUCTING Lec Banpacres, F. H. Fox, 
Wellington, Somerset. 

455. Srizrvup, H. Mackintosh, Glasgow. 

4556. MERCERISING Wes FABRIcs, G. Hamilton, 
Glasgow. 

$557. PREVENTING CoNTACT BETWEEN CRANK END and 


Cnaiys of Cycigs, F, Howles and W. H. Brackett, 
Leamington. 

558. FACILITATING SWIMMING, R. Johnston, Glasgow. 

45! Winpina Motion of Sevr-acring Mutes, A. 
Taylor and E. Firth, Halifax. 

4500. VENTILATING WATERPROOF GaRMENTs, F. G, 
Richardson and H. Hi ude astle, Huddersfield. 

4561. Picrure Surrorts, T. Hill, Birmingham. 

4562. CORNICE PoLE Rincs eds Barnes, Birmingham. 

463, COMBUSTION ENGINES, A. W. Brightmore, Knigh- 
ton, Radnor. 

4504. Five Pires for Cuimngys, J. W. 
Bradford. 

gid. ABRATING a Sewace FILTER, J. Barnes, 
ton. 

4566. _Ksives and Forks, C. Peach.—(4. 
United Seates.) 

4067. RENDERING AMMONIA ANHYDROUS, 
Christie, Glasgow. 

4568. Hoipine Cycies, W. Wall, Br: adford. 

456). Rivetine Apparatus, J. MacE. Ross, Glasgow. 

4570, SECURING BoTrrLe Sroppers, es B. Anderson, 
Glasgow. 

4571. GREEN Pea SuHEvuer, E. H. 
Loughborough. 

4572. PLovens, G. C, 





Broughton, 
Accring- 
Johastn, 


E. J. C 





and J. C. Allsop, 
Bingham, Cappoquin, Co. Water- 


Re pers, G. C. Bingham, Cappoquin, Co. Water- 





4574. Venticator, C. Claxton, Peterborough. 

$575. Locks of Trunks, G. Martin, Birmingham. 

4576. Woop Screws, 8. W. Heywood and F. Addis, 
Birmingham. 

4577. Soap, L. Grote, London, 


4578. Pepat for Cycig, C. J. Wright and A. J. Elliott, 
London. 
4579. Firtnc Rieves, G. J. Day, Criccieth, North 


Wales. 

4580. SounpinG Leaps, 8. H. James, London. 

$581. VaLves for Encines, J. H. Hargreaves and J. G 
Hudson, Glasgow. 

4582. Cycte Lamp Bracket, H. Tunley, Long 
Derbyshire. 

$583. Ling Winpine, M. Austen, Manchester. 

4584. Pyeumatic Tuse for VEHICLE, 
Glasgow. 

$585, CoLournrne Matters, A. Ashworthand J. Biirger, 
Bury. 
si. VaLvesfor Tires, G. Senior, jun., 

ndon. 

. Vatve for Pyreumatic 

L ondon. 

458s. Boxes, F. Bathurst, London. 

$589. Inpicator for VenHicites, R. C. R. 
London. 

4500. DisPLAYING ADVERTISEMENTS, 
R. Dalmer, London. 

4501. Furnace Bars, W. H. Assender, London. 

4502. Suirt Burros Hoe Protector, C. Brawn, 
London. 

4593. PORTABLE 
London. 
$504. CEMENT, 
4505. VaLves for PNeuMaATIC 

London. 
45%. VeLocipepss, W. J. Alexander, 





and T. 





Tires, E. Heuschkel, 
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Blow, 
A. R. Upward and 


Seat for Garpex, C. Brawn, 
F. J. Bergmann, London. 
SADDLES, 





B. J. Swan, 


London. 


$507. Snarrs, W. H. Woodcock and T. Cooper, 
London. 
4508. Brusn, T. Archer, London. 


London 
London. 
and A. Clark, 


500, CANDLESTIC Ks, A. and A. Tomlins, 
1000. Cycle BRAKES, E. and C, Sturge, 
4601. Pennoipers, G. J. Harrison 

London. 

4602. CONTROLLING ReEsTIVE Horses, A. A. Lateulere, 

London. 

403. Recovery of METAL, 

Rising, London. 


A. Gutensohn and R. W. W. 


4604. PRESERVATION of BuTTER, D. R. 8S. Galbraith, 
London. 
4605. Preventinc Puncturgs, D. 8S. 8S. Steuart, 


London. 
4606. CycLes, A. J. Cuming, London. 
407. Sawine Macuines, A. Ransome, London. 
4608. Coat Gas, W. G. Forster, London. 
4609. CENTRIFUGAL Fans and Pumps, 8. C. 
London. 

4610. EXTINGUISHING FIREs, 
4511. MorsTenina Air, P. 
London. 
4512. Dampina 
son, C. W. Milbrath, 

ited States.) 

4613. Dyginc Textives, T. Cadgéne, London. 

4014. ACETYLENE Lamps for CycLes, H. Millward, Bir- 
mingham. 

4615. Supportinc Brackets, H. S. and W. 
Sumner, Liverpool. 
4616. Suox for Horsss, 

London. 
17. Inxstanp, J. T. Trench, London. 
. Umpretia How pers, J. H. Barkelew, 
. Fuer, C. W. Smith, London 
. PARCEL CARRIER, 8. McCrae, London. 
. Arc Laps, A. F. Spooner.—(P. Vussia, France.) 
CINEMATOGRAPHS, H. C. Rheinlander and A. 
Wrench, London. 
4523. Cycies, A. Bomal, London. 
2 


Davidson, 


P. J. Rang, London. 
Bohm and A. Vdélkei, 


Paper, W. Thompson.—(. 
F. My pa. and H. i. said, 





Martin 
H. A. Price and E. Payne, 


London. 








4 ALKALINE Bicuromartess, J. Heibling, London. 
25. Cuain Wueeis, A. Craig and W. Phillips, 
‘laa 

125. GRinpDING Dry Marteriats, E. H. Phillips, 
London. 

4027. WasHinG Boarp, G. Bowron and W, C. Greig, 
London. 

4628. New Rerracrery Mareriat, A. Imschenetzky, 


London. 

4629. Weppine Rivas, W. .- x London. 

4630. Carco Vessets, E. H. O. R. Ropner, jun., 
London. 

4631. Hinces, F, Spengler, London. 

4032. Fire-proor BuiLtpines, A. D. Man, London. 

= Wuee s, A. M. Janofsky, J. A. Johnson, and H. 
Carstens, London. 

4634, CLEANING FLUID, P. and Z. Candelot, London. 

4635. Conputts, H. Edmunds and A. H. How: ard, 
London. 

4636. Suurries for Looms, J. Y. Johnson. 
Jun, Germany. 

4637, SMoxKe- CONSUMING Stoves, H. Perfett, London. 

4638, Fire Licuter, F. R. Lloyd, London, 


(S. Strauss, 


25th February, 1898. 


_ 
x= 


4639. PHotoGRapHic Frags, F. C. Liddell and G. 
Candelet, London. 

4640. Puotoc RAPHIC Suutten, F. C. Liddell ond G. R. 
Candelet, London. 

4641, DRESSES, T. Scheele, Barmen, Germany. 

4642. — Lx for LEARNERS, K, Genghagel, St. Leonards- 
on-Sea, 


R. A. Houston, } 


} 
D. Dundas | 


4647. Nur Locks, W. Powell and M. J. Oliver, St. 


Tudy, R.8.O., Cornwall. 


4648, Taps, T. W. Woodhouse, Doncaster. 
4649. Lamps, W. Nelson, sen., and W. Nelson, jun., 
London, 


4650. Boor Prorecrors, H. B. Worsey and W. Jones, 
Birmingham. 





| 4651. Topacco Pires, W. T. Faizey and G. Felton, 
Bridgnorth. 

4652. Brick Macuings, J. Sharpe, London. 

Ovens, R. Clayton and T. Ward, Deepfields, 

Staffordshire. 

4654. SPEED-CHANGING MECHANISM, T. Bergmann, 
London. 

4655. Bicyc.e Driving Gear, G. Thornhill, Man- 
chester. 

4656. Water-cLoser FiLusninc Apparatus, W. J. 
Howarth, Manchester. 


| 4000. 





Eaton, | 





4657. INTERNAL BorrLe Stoppers, J. Forshaw, jun., 
Liverpool. 

4658. PLates for 
Glasgow. 

4650. Lamps, J. 


ArririciaL Teetu, M. C. Jenkins, 
and J. 
MANUFACTURING 
Glasgow. 
4661. ZoeTROPES, W. Stroud, Glasgow. 

2. FLasks, J. Elder, Glasgow. 
PortaBLeE Ganaway for Piers, T. 
ilasgow. 


T. Paul, Glasgow. ; 
Locks, J. Paton and H. Currie, 


McFarlane, 





4664. TeacninG BicycLe Ripinc, W. Moseley, Glas- 
gow. 
4665. SurcicaL Trusses, J. Woolley, Sons, and Co., 


Ltd., and G. 8. Woolley, Manchester. 

4666. Harts, J. Fenton, Manchester. 

4667. INFLATABLE CycLe Tires, H. Harcourt, Birming- 
ham. 

468. CycLes, F. Wigglesworth and W. W. L. 
Halifax. 


Lishman, 


4669. Vatve Gears, J. Barbour and J. Nichols, 
Halifax. 
4670. PAPER-MAKING MACHINES, A. H. Munro, Barrow- 


in-Furness. 

4671. BoTrLe-WAsHING 
chester. 

4672. Gates, O. Honegger, London. 

4673. Prorective GUARDs for TRAMCARS, 
London. 

4674. AceTYLENE Gas Generator, J. H. 
mningham. 


Macuines, J. T. Travis, Man- 


J. Megown, 


4675. SHowcarp for ADVERTISMENTs, J. 
London. 
4676. PHorocrapHic Opera Grass, G. A Lardin, 


London. 


4677. Junctions of CycLe Frames, E. Taylor, Birming- | 


ham. 
4678. Wine for 
London. 
479. Lamps, J. E. E. 
Leeds. 
MANUFACTURE Of Fe Lt Hats, A. 


ELEecTRICAL Purposes, C. E. Hearson, 


Scarth and W. 


Thistlethwaite, 


4681. SHEARING Macuines, W. Hume.—(E. Bentham, 


Argentine Republic.) 
Apparatus for CLIPPING 


; 8S. Stent, 
London. 


Horses, J. 





4683. ELecrric AccUMULATOR Grips, A. Schanschieff, 
London. 

4684. Mam Cart, G. Ball and H. Richardson, 
London. 

4685. Trusses for TREATING Hernia, C. 8S. Bowker, 
London. 

4686. Cootinc Vessets for Distitiers, R. D. Bailey, 


London. 

4687. SreERING Locks, J. V. Pugh 

London. 
3. Gas BRACKETS, M. 

SusPENDING LaptEs’ 
London. 

4600. Brexes, E. F. Croft, London. 

4691, PropetLer Suarrina for VESSELS, 
London. 

4692. Fasreners for Winpow Sasues, E. W. Faithful, 
London. 

4693. Tires, A. Dugdale, Manchester. 

4694. MepreaL Compounp for the FEET, 
London. 

4605. ConTAL NERS for TEA, 

46%. Consyrauction of FIREPLACES, 
London. 

4697. SguaREand Prorractor ComBINED, J. A. Rooney, 
London. 


and W. H. Nelson, 







H. Hawes, London. 
Dresses, K. E. Wheldon, 





F. Toovey, 


E. Primmer, 


J. Newall, London. 


J. W. Sharpe, 


4698. Makinc Pepats for Bicycies, A. Longfellow, 
London. 

4699. Apparatus for Dryinc Bricks, F. C. Cure, 
London. 

4700. Exnaust VentiLvators, C. F. and C. Kite, 
London. 

4701. Game, H. T. Hendy, London. 


4702. Hanp-tT1ep Scarves, F. J. Maurice and R. Young, 
London. 


4703. Pianororte Resonatinc Devices, J. Soden, 
London. 

4704. Fire-arws, C. B. Engels and W. Field, Birming- 
ham. 

4705. CycLe Cranks, J. T. Ewens and C. B. Engels, 
Birmingham. 

4706. Ficurep Dovsre Fite Fasrics, J. Reixach, 
London. 


4707. Musicat Instruments, V. F. Feeny.—-(2aver and 
Co., Germany. 

4708. Construction of Cxiay KiLns, G. M. 
London. 

4709. ImpREGNATION Of Woop, H. V. Simpson, London. 

4710. Apparatus for STEERING VESSELS, H. J. Harding, 
London. 

4711. Arr GuN Makina, A. Samson and W. Gilbert, 
London. 


Henley, 


4712. PAapER-EMBOssING Macuines, J. A. Prince, 
London. 
4713. Stream SupeERHEATER Makinc, H. McPhail, 
London. 


Addington, I ondon. 
Shepherd and H. Medgley, 


4714. Morors, A. M. 
4715. Carpinc ENGINEs, J. 
Manchester. 


4716. Perroratine Rock, J. O, O'Brien.—(C. Bornet, 
France.) 

4717. GENERATING Hyprocen Gas, E. A. Mitchell, 
London. 

4718. Apvertisinc BotrLe Suieip, E. Blackburn, 
Liverpool. 

4719. REVERSING SCREW StTeaMERS, H. Drinkmann, 
Liverpool. 

4720. Reaucatinc VALVE Apparatus, E. A. Mitchell, 
London. 


4721. CycLe Sappues, P. Fuess, Liverpool. 

4722. Prick CHanGcers, R. T. and J. G. 
London. 

4723. MANUFACTURE of MouLps and Castinas, A. J. 
Boult.—(The Franco- American Casting Company, 
United States.) 

4724. ManuracturE of RuspER Mou ops, A. J. Boult. 
—(The Franco-American Casting Company, United 
States.) 

4725. RACE 
London. 

4726. Means for 
London. 

727. Krypoarps for Pianorortes, J. T. Wennberg, 
London. 
4728. REFRIGERATING MACHINERY, C. Bishop, London. 


Glover, 


Games, G. C. Lallemand and E. Duez, 


OpreRATING a Toy, A. H. Valda, 


4729. MANuFAcTURING Lamp CuiMneys, F. M. David, 
London. 

4730. CenrriruGAL Governors, A. S. F. Robinson, 
London. 


4731. Bens, H. J. 8. Cassal, London. 
4732. FIRE-EXTINGUISHING Apparatus, F. H. Cowles, 
London, 


| 4751. FoRK-PROTECTOR SHiEtp, C. 8. Ward, 


4733. Fasteners for Winpow Sasues, W. Broad, 
London. 

4734. Pencits, F. W. Harris, London. 

4785. Macuines for Stircuine Boots, W. H. Gadsby, 
London. 

4736, Sutenur, J. Y. Johnson.—(D. F. Bochvinger and 
Sochne, Germany.) 

4737. SHovEL MakInG, P. 
London. 

4738. Meruop of OBTAINING a Vacuum, H. 8. Maxim, 
London. 

4739, GENERATION Of ACETYLENE Gas, B. von Sheidt, 
London. 

4740. DowE., J. Houbois, London. 

4741. SeparaTinc Fats, H. H. Lake.—(2. Tvitchell, 
United States.) 

4742. Ligutinc Lamps, C. M. White. 
and S&S. M. Meyer, United States.) 
4743. Gas Morors, H. H. Leigh.—(B. J. Y. 

France.) 
4744. INHALING Apparatus, O. Imray.—(@. B. Under- 
wood, United States.) 


Séguéla and H. Soula, 


Goaselin, 


4745. Rautway Tickers, A. Ayer-Carr.—{P. Muller, 
Italy.) 
4746. Rotary Puase Current System, Siemens Bros. 





E 
and Co., (Siemens and Halske Aktien-Gesell- 
schaft, Germany.) 

4747. ALTERNATING CURRENT METER, Siemens Bros. 
and Co. Ltd.—(Sirmens and Halske Akticn Gesell- 
schast, Germany.) 

4748. CycLe Frames, E. 
Prochnow, London. 

4749. GRATER, 8. A. Greene, Winchester. 

4750. HEAT-RESISTING HANDLE for Launpry Irons, 8. 
A. Greene, Winchester. 


S. B. Bergemann and A. 


Ilkley, 
Yorkshire. 

4752. ADHESIVE Paper Strips, A. de C. 
ton Heath, Surrey. 


Baker, Thorn- 


26th February, 1898. 


4753. MerHop of Fitinc Documents, 8. G. Browne, 


London. 
4754. ATTACHMENT to F1Ltm Roti Houpers, G. Ardaseer, 
| Richmond. 
4755. CycLe Sreerine Gear, A. Cooke and F. Nelson, 
Nottingham. 
4756. BALL Bearinos, H. L. L. Reiach, Gosport. 


4757. COLLAPSIBLE Boot TrEE, M. G. A. Humphrey- 





Ross, Bir- | 


Challis, | 


A. Thornton, 





Moore, London. 

58. Tire InFLATors, A. A. Wade, Leeds. 
| 4759. Avromatic INpIcaTorR, J. Barrand W. McWhirter, 
Glasgow 
| 
| 





4760. Cuairs, W. R. Wright and A. A. Day, Burnley. 

4761. ELectric ControLuinc Apparatus, W. Emmott, 

Halifax. 

| 4762. Derercent, E. J. Mills, Glasgow. 

| 4763. TREATMENT of Hipes and SxK1ns, 
Glasgow. 

4764. TANNING Process, N. P. Anderson, J. Westen- 
gaard, and H. Zerener, London. 

| 4765. Hook or Carcn Lrisxk for Cuarns, T. Pybourne, 

Glasgow. 






J. K. Tullis, 


4766. Device for Fastentnc Ties, W. McGuinness, 
| Liverpool. 

| 4767. VaLves for Srram Enoines, J. W. Melling, Man- 
| chester. 


Macuines for RutinG Paper, J. Keith, Glasgow. 
9. Emprocation, J. Sherriff, Glasgow. 
4770. TuBe Vice Construction, W. P. 
Sheffield. 
4771. METALLIC and F. &. 
Dudley. 
772. VENTILATING WATERPROOF CLoTHEs, W.S. Haigh, 
London. 
4773. Soap Manuracturg, S. V. 
Stockport. 
4774. Kiosks, 





and T. Fox, 
BEpsTEADs, J. Turner, 
Kay and Kay Bros., 


e and T. W. Hudgell, Liverpool. 





4775. Steam ConpDENSERS, F. Stocks, Ramsbottom, 
Lancashire. 

4776. Bracker to Carry Cornice Poces, F. Swallow, 
Grimsby. 

4777. Automatic Sarety Lip, T. Y. Darwen, Lanca- 
shire. 

4778. Automatic Spite Pins, A. Metcalfe, Middles- 
Brough. 

4779. PerFuME Propvuctiox, J. Y. Johnson.—(4 


Verleyv, France.) 

4780. Contractinc WreENcH, The David Kimberley 
and Sons’ Tool Manufacturing Company, Ltd., and 
H. Vincent, Birmingham. 

4781. Air Pump, J. Carter, Barnsley. 

2. Swine-Boats, J. Batty, Barnsley. 

783. Cootinc Apparatus for Suips, A. W. Stewart, 
Glasgow. 

4784. CLosinc Apparatus for VALVES, 
Glasgow. 

4785. ADJUSTABLE Frame for BotLers, J. Whittaker, 
Oldham. 

4786. APPLYING METALLIC Powper, J. 
London. 

787. PortaBLe Lamps, F. Sievert, Berlin, Germany. 

8. CANDLE Grip, L. Jones, Llandyssul, Cardigan. 

), FURNITURE CASTOR, J. Rollock, London. 

$ CONFECTIONERY MACHINERY, T. Robertson, 

London. 

4791. ILtumtiNaTION Device, W. H. Clegg, J. S. Rich- 
ardson, and 8. Jevons, London. 

4792. Nuts, F. and C. Berry, T. Henwood, and 8. H. 
Newcombe, London. 

4793. ATTACHING HaNDLEs to Spapes, E. H. Bentley, 
London. 

4794. ENVELOPE OpEeNER, F. Wiseman, London. 

4795. Pusu Lever for Guns, A. Reichwald.—(F. Krupp, 


Germany.) 





P. Reimann, 


S. Beeman, 





4796.  ‘Iricycies, E. Wacheux and L. Deguines, 
London. 
4797. Tires, 8S. H. Crocker, I London. 


4798. CompREssSING Soap, W. P. Thompson.—(4. D. 
and E. D. Cresonniares, Belgiui.) 

4799. Scissors, J. H. Sykes and H. F. Swindlehurst, 
Liverpool. 

4800. VALVE GEAR for ENGINEs, 





R. Forster, Liver- 


ol. 

. ACETYLENE Gas GENERATOR, R. J. Moss, Birming- 
ham. 

4802. CLEANING Fiat SuRFacEs, W. 

4803. Corsets, J. Delve, London. 

4804. Drivinc Gear for CyCcLEs, 
Guelph, Canada. 

4805. Heres for Boots, A. E. Moore, Bristol. 

4806. Brace Carps, A. G. Macculloch, London. 

4807. Venic LE WHEELS, J. R. Bell, London. 

3808. Stream ENGINES, A. W. Money, London. 

4809. APPARATUS for MAKING Gas, F. Lamplough, 
London 

4810. CycLe Framgs, L. C. Besant London. 

4811. Maxine Batis, The Hoffmann Manufacturing 
Company, Ltd., and E. G. Hoffmann, London. 

4812. Execrric CURRENT Motors, A. Heyland, 
London. 

4813. Gear for Motor Cars, A. F. Spooner.—{C. Seng 
and J. Henry, France.) 

4814, Tannine Hipgs, C. Smith, South Croydon. 

4815. BILLiaRD PLate, W. Graham, London. 

4816. Gas Enornes, A. J. Lyon and G. F. Whitmore, 


Osment, London. 


D. W. W. Spence, 


ndon. 

4817. Breech MrcHaNisM of Guns, J. Vavasseur, 
London. 

4818. ExtTIncuIsHING Cigar, E. Mann, London. 

4819. Heatinc MAaATERIALs, Electric Reduction Com- 
pany: Ltd.+(W. T. Gibbs, Canada.) 
820. Arc Lamp, Siemens Bros. and Co., 
Booker, London. 

4821. SIGNAL INTERLOCKING 


Ltd., and F. 


Apparatus, C. Hodgson, 


London. 
4822. ConpENsING Tanks for Locomotive, E. Beale, 
London. 


4823. Bearines for Swarts, C. Hass, London. 

4824. STEEL Piarss, S. W. Silver and W. 
London. 

4825. Evectric ACCUMULATORS, 
Kiniischke, Germany.) 


Fletcher, 





C. Junge. — (2K. 


| 
| 
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ie 4834. Bearines, G. Boty and L. Morea, London. 


4H. M. Brigham | 








4826. AceTyLENE Gas Generators, W. Dederich, 
London. 

$27. SecTionaL Maps, H. H. Lake.—(Tuhlet and Ticket 
Company, United States.) 

4828. Swarts, H. H. Lake.—(W. Dierman and Co., 
Belgium.) 


4829. SELF-DISCHARGING Siit Punts, J. J. Haslam, 
London. 
830. SPEED-CHANGING MeEcHANISM, E. Ravasse, 


. Bearinos for Cycies, J. Parsley, London. 

. Nosesaa, J. C. B. Townsend, London. 

Drivine Gear, J. L., P. L., ‘and L. L. Métrais, 
London. 


28th February, 1898. 

4835. Picture Frames, E. Howgate, Wembley. 

4836. Turnip Seep PLanter, J. Fisher, East Dereham, 
Norfolk. 

4837. GENERATING ACETYLENE Gas, J. St. C. 
A. 8. Cooper, Dublin. 

4838. Batu, W. Keeble, Ipswich. 

4839. Lamp Cuimyeys, 8. P. Rushworth, Tadcaster, 
Yorkshire. 

4840. CycLe Batt Heaps, H. Austin, Wolverhampton. 

4841. Lamp, G. W. W. Baldwin, Stoke-on-Trent. 

4842. Morive Power for Moror Cars, J. St. C. Legge, 
Dublin. 


Legge and 


4843. WINDOW-CLEANING AppLIANcE, W. J. Humber, 
Glasgow. 

4844. Seats for CycLe Sappies, P. A. Martin, Bir- 
mingham. 


4845. Box for Ho.tpinc Necxtizes, J. D. Amensbar, 
Wolverhampton. 

4816. Sprrroon for CuHairs and TABLes, 
Glasgow. 

4847. Bapcrs, A. A. Percy, London. 

4848. SMOKERS’ AsH Tray, B. F. Rothwell, Glasgow. 

4849. Topacco Pipes, J. C. Brown, Higham Ferrers, 
Northamptonshire. 

4850. Door Hotpers, M. J. Ryan, Liverpool. 

4851. Knirrep Fasrics, A. Orton and W. H. R. Gilbert, 
Leicester. 

4852. Lamp CutMneEys, F. O. Schott, London. 
58. JorntinG CycLe Frames, W. C. Pinson, Wolver- 

hampton. 

4854. FLame Recuiartor, 8S. Solomons, Hants. 

4855. Srarr-cross for Lanp Surveyors, H. Buchin, 
Brussels. 

4856. PropUCING ACETYLENE Gas, J. Jacquot, Brussels. 

4857. Macnine for Rovcu Scutprurr, D. Delbey, 
Brussels. 

4858. Cycirs, C. Gentle, Hamilton, 
Canada. 

4859. Wrewncu, J. A. Bader, Brussels. 

4860. Heatinc Apparatus, J. Schumann, Brussels. 

4861. FABRICATING METALLIC CaRstTEs, C. Diesler and 
F. Dieckmann, Brussels. 

4862. MANUFACTURING METALLIC 
and F. Dieckmann, Brussels. 
4863. MANUFACTURING METALLIC 
and F. Dieckmann, Brussels. 
4864. Teat, R. Walch, J. Pruckner, and P. Vogler, 

Brussels. 


D. M. Scott, 








Co. Wentworth, 


Carsites, C. Diesler 


Carsires, C. Diesler 


4865. Sarety Lirr AtTracument, F. W. Mitchell, 
London. 
4866. Maxine Catcium Carsipr, G. Bower.—{(/. &. 
United States.) 


He rer, 

‘ . CYCLE Stanp, F. Linton, London. 

Looms, F. Wever and C. Seel, Barmen, Germany. 

- KINDERGARTEN,” F. Parkinson, Bolton. 
70. CHILLED Castines, G. C. Bingham and J. D. 
Cappoquin, Co. Waterford. 

4871. Fixine Stoppers into Borrues, J. 
Merkelt, London. 

4872. Fork for EatinG 
London. 

4873. SEPARATING TANNIC 
Crowther, jun., London. 





Nadler and R. 
AsparaGus, J. M. Wade, 


Acip, B. Crowther and B. 








4874. CycLe Frames, E. B. Fenby, London. 

4875. CaNnDLEs, P. L. Stead, London. 

4 PyRoTEcHNIC SIGNALS, H. J. Pain, London. 

4 NosesBaG for Fopper, C. Austin, London. 

4878. CycLte Mupeuarps, J. L. Langworthy, London. 


4879. DistrinuTinNG News by TELEPHONE, L. E. Wilson, 
London. 

4880. Toys, H. Fletcher, London. 

4881. Coat ConveyInc Apparatus, P. B. 
London. 


Bradley, 


4882. ParcEL Carrier, F. A. Rouse, London. 
4883. SMALL-ARMs, H. W. Holland and T. Woodward, 
London. 


4884. WASHABLE DistempER, F. C. Goddard, London. 

4885. Gas CookInG- stove Apparatus, E. Wilms, 
London. 

Opera Guassgs, H. M. Clark, London. 

7. TEA-ROLLING Mac HINE TABLES, W. B. Flockhart, 

London. 

4888. KNIFE-CLEANING MACHINE, W. T. 
London. 

4889. VaLves, A. J. Boult.—{Fiirstlich Fiirstenbergisch: 
Maschinenfabrik, Germany.) 

4890. RAILROAD Tis, C. A. Cole and H. J. Guenther, 
London. 

4891. Rattway Gates, C. R. McDaniel, London. 

4892. Wire StretcHeErs, R. J. Gardner, London. 

4893. SrpHon Heaps, G. Morency and L. 
London. 

4894. CycLe Stanps, F. C. A Jaynes, C. O. Scholey, 
and R. Afford, London. 

4895. Conpvuits for ExLecrrica, Conpuctors, F. T. 
Woodcock, London. 

4896. Suips’ Propetiers, R. P. Thorpe, London. 

4897. Merattic Tusges, 0. Imray.—({W. A. McCoo’, 
United States.) 

4808. ENSURING SAFETY 
E Tyer, London. 

4899. CycLe Frame Joints, A. A. Common, London. 

4900. TELEGRAPH WIRE Joints, A. A. Common, 
London. 

4901. Gas Governors, W. T. Sugg, London. 

4902. CoIN-FREED Gas MeETeERs, W. C. 
London. 

4903. Primary Batrertks, J. E. Fuller, London. 

4904. Dressinc Cases, W. A. von V. Porter, London. 

4905. MACHINERY for SkEwinG Boots, M. T. Denne, 
London. 

4906. HiGH - PRESSURE STEAM for ENGInEs, J. Gjers, 
London. 

4907. Lenses, Barbier and Bénard, London. 

4908. AERATING WaTER, L. Riibl, London. 








> > 


Spencer, 


Fritz, 


on SINGLE Rattway LINEs, 





Parkinson, 


4909. Om Licutine, A. J. Riley and H. Hartley, 
London. 

4910. Primary Barrertizs, C. Koenig, London. 

4911. Zinc Recovery, H. E. Fry and R. Addie, 
London. 

4912. Packinc Casts for Sprrit Borriyes, M. Keil, 
London. 

4913. Nove.ties for Distrisution, F. T. Harris, 
London. 


4914. ADVERTISING on Borties, J. E. O. Wechsler, 
London. 

4915, VENTILATION of Sewers, W. P. Thompson.—(/ 
Wein, jun., Hungary.) 

4916. Soap, W. P. Thompson.—(4. D. and E. D. Cres 
sonnieres, Belgium.) 

4917. Purirication of Water, E. Stein, London. 

4918. Tosacco Presses, W. Rowlandson, Liverpool. 

4919. Recorpine Apparatus, H. J. F. Voigt and J 
A. Haeffner, Liverpool. 

4920. Surrts, H. 8. la Mothe, Liverpool. 

4921. Maxine Jornts, F. C. Kullak, Liverpool. 

4922. OpERATING Rotary ENGINES, J. Thorssin, Liver- 

Brearines, A. H. Dupeyron and E. 4 


pool. 
4923. BALL 


Phalempin, London. 

4924. Bort.ss, C. J. Brodrick, London. 

4925. Apparatus for Dryine, C. W. 
London. 

4926. ELecrric Lamps, H. H. Lake.—(L. Paget, United 
States.) 

4927. CuemicaL Propvct, E. Calliat, London. 


J. Thomsen, 
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4928. Bars, G. Rezek, London. 
4.29. ExLecrric Conpuits, A. J. 
Be aia.) 


4930. Sueer Sup for Sartine Boats, T. H. Anstey, 


Devonport. 
lst March, 1898. 


4131. Borries, J. H. Wittekind, London. 

4932. Rotary Morors, J. H. Stone, Bourton, 
Bristol. 

4 33. COLOUR-PRINTING MacutnEs, G. Collyer, London. 

+134. Maps, A. J. Grayston, London. 

4935. Tent for HorticutturRAL Purposgs, A. Wyatt, 
London. 

4936. Tire, A. J. Cray and J. W. Witham-Wignall, 
Weston-super-Mare. 

4937. Box, H. J. Sadd, London. 

4938. Dravucut Exctupers, C. L. E. 
Ulistrom, London. 

4930, PepaL ATracuMEnts, 8. Bingham, London. 

4940. InsEctors, T. H. White, Manchester. 

4941. Escasine Liqguip, F. von Biihler, London. 

4942. CINEMATOGRAPHIC AppaARATUs, T. J. Gough, 
Manchester. 

4943. RECOVERING 
Watson, Dublin. 

4944. Cvcte Wurets, H. H. Bex, Glasgow. 

$945, PAPER-SETTLING Apparatus, W. Curtis, London. 

4946. [LLLUMINATED ADVERTISING MEpiuMs, H. W. Cox, 
Nottingham. 

4947. Steam Borer Furnaces, R. Baird, Glasgow. 

448. CoNTRIVANCE for the Lanp1incG of Satmoy, H. D. 
Brandreth, London. 

4949. Car Door Fasteners, W. B. Hosmer, London. 

4950. FieLp Cookinc Apparatus, J. T. Potter, Bury 
St. Edmunds. 

451. Bouwets, H. 
Wrexham. 

4952. IRontinG Macutves for Launprigs, J. W. Akam, 
Bradford. 

4953. CRIMPLED Fasrics, G. Douglas. Bradford. 

4954. ORNAMENTING Woven Faprics, G. Douglas, 
Bradford. 

4955, PxHoroGrapHic Fitms, J. 
ham. 

4956. AvTomatic FErpInG Looms, E. Hollingworth.— 
(RK. Crompton and H. Wyman, United States.) 

4957. Looms, E. Hollipgworth.—(B. Crompton and H. 
Wyman, United States.) 

4958. DELIVERING SEWAGE to Fitters, J. C. Haller, 
Huddersfield. 

4.59. Lamps, H. E. Bennett, Sheffield. 

4960. CuTrinc Screws, C. R. and C. G. 
London. 

4961. Se_r cLostnc Drop Bar and Coat EcoNOMISER, 
S Skerritt, Sheffield. 

4962. BuRNING Wax 
Glasgow. 

4033, CLorH, W. Beaumont, A. W. 
Beaumont, Leeds. 


near 





Melsom and O. 





Beer from Vat Borroms, A. F. 





Jones, Adwy'r Clawdd, near 


E. Thornton, Altrine- 


Garrard, 


Hyprocarsons, D. Pallardie, 


Smith, and A. 


4.04. FiRE-EscaPpEs, S. E. Doughty, Newcastle-on- 
Tyne. 
4.65. WHeEEts for Cycies, W. J. Frame, Larkhall, 


Lanarkshire. 


406. Apparatus for DisTILLinc, A. Webster, Liver- 
pool. 
4967. TREATING JuTE, F. 8S. Sandeman, Glasgow. 


WS. METALLIC FRAME Manvcracture, W. Purcocks, 
Birmingham. 

9. MetaLiic Ruvers, J. Morgan and H. J. Milward, 
Birmingham. 

970. ApsusTING BaRRELs of Guns, T. W. Webley, 
Birmingham. 
{971. ScorcHes for Barrets, R. 
ham. 
», Cap, H. M. Knight, London. 

4973. HanpDLes, 8. W. Mumford, West Cowes, Isle of 
Wight. 


& 


4 


+ 


Osborne, Birming- 











4974. Burren J. H. Kirk and C. Poole, Birming- 
ham. 

4975. Pepats, D. H. Guest, Manchester. 

40 Toy, J. age, London. 

4 TYPEWRITING Macuines, R. A. Sloan.—‘7. 


hill, United States.) 

Mecuanism for Drivinc Cycres, &c., T. 
Howard, J. Hallan, and L. Metcalf, Sunderland. 

4979. Tires, W. H. Howard, Manchester. 

4980. Bearines, F. A. Pilkington, Manchester. 

4981. TrppLers for DiscHARGING MINERALS, F. Sykes, 
Barnsley. 











4982. Brartnc Brock for MANGLes, W. J. Head, 
London. 
$933. Makinc Mepicinat Pius, J. B. McLaren, 


Glasgow. 

$984. NECKTIE: A. 
Glasgow. 

4985. Coat Saver, W. 8. Garland, Glasgow. 

4986. BLotrinc Pap, A. N. Dunlop, Glasgow. 

4987. CHarrs, E. de Senan, Manchester. 

4988. Tires, R. Woodall, Rochdale. 

4959. Brake for CycLteE WHEELS, 
London. 

4990. CisterNs, A. Giblin, London. 

4991. Tires, A. B. Shaw, London. 

4992. DistripuTinG Fiurps, W. L. 
Griswold, United States.) 

4993. BrusHes, G. Kerr, jun., London. 

404. BacreRIOLOGICAL PuriricaTIon of SEwaGE, W. 
D. Scott-Moncrieff, London. 

4995, MaGnetic CLosers for Rattways, J. N. Thomas, 
London. 

4996. CARRIERS, H. H. 
States. 

4907. SEWING MacuHINes, S. H. Wheeler, London. 

4998. CovpLinGs for RaiLway VEHICLES, G. W. Preston, 
London. 

4999. Rattways, W. M. Brown, London. 

5000. Cottars, E. L. Brundage, London. 

5001. ConTROLLING ELEctRic VeutIcues, 8S. H. Short, 
London. 

5092. VariaBLe CycLte Drivinc Gear, J. 
London. 

5003. APPARATUS 
London. 

5004. Propuction of Metauic Satts, L. O. Helmers, 
London. 

5005. VELOCIPEDE DRIVING Mecuanism, M. M. How- 
land, London. 

5006. Door Oprninc and CLosine Devices, H. Bennik, 
London. 

5007, Fitters, W. A. 

5008. VaLvEs, J. 38. 
London. 

500). NITRO-PHOSPHATE MANUFACTURE, H. H. Lake.— 
(La Société Coignet et Cie., France.) 

5010. PropucinG Crape Fasrics, J. 
London. 


McA. Lang and A. Wallace, 


A. E. Davey, 


Wise.(F. M. 


Lake.—-(M. J. Ward, United 


N. Carey, 


for TannixnG Skins, G. Fettweis, 


Hull, London. 
L. Wharton and W. 8. Hallowell, 


Wackers, 


5011. Lampe IcGnirer, G. IThle and P. Bachmann, 
London. 
5012, PREVENTING BotLeR Corrosion, F. Glenfield, 


London. 
5013. ConstrRucTION of STEAM BorLerRs, L. 
London. 


J. Todd, 


5014. JomntinG of TUBULAR StructuREs, C. V. Burton, | 


London. 

5015. ILLUMINATED ADVERTISING Sicns, W. T. Bell, 
London. 

5016. Macuines for CLEANING Roaps, A. Hamma, 


London. 
5017. RerLectors, W. Major, London. 
5018. KNitTiInG Frames, H. Langdale, H. J. Marriott, 
and V. Watson, London. 
5019. RUBBER Tires for CARRIAGE WHEELS, C. Teich, 
London. 
5020. . ETYLENE Gas, F. Bauer and V. J. Woschnagg, 
ondaon. 
5021. Seats, G. and P. R. Pocock, and W. Nevett, | 
ondon. 
2. DUPLEX 
London. 
5023. WATER-CLOSET 
London. 
5024. Currine Metat, H. Austin, Wolverhampton. 
5025. GauGE, C. L. Burdick, London. 









DIRECT-AcTING Pump, P. F. Oddie, 


Pax, W. and W. J. Ramsay, 





Boult.—(R. Snyers, | 








5026. INCANDESCENT Gas Burners, A. H. Petereit, 
ondon. 
5027. Ark Pumps for Tires, G. W. Bacon and T. Best, 


London. 


London. 

5029. Arc Lamp ReGuLATING Apparatus, H. Leitner, 
London. 

5030. SUSPENDING FLOWER Ports, A. Wright, London. 

5031. KnrrrinG Frame, F. W. Gear, London. 

5032. Pressinc Box Irons, M. Elb, London. 

5033. PREVENTING AIR getting to Breer, M. Giess- 
mann, London. 

5034. EvecrricaL Meters, C. O. Bastian, London. 

5035. PepAL Brarinc, M. Matthews, and A. and A. 
Jardine, London. 





-_ 








5036. ARTIFICIAL Les, N. Faarup, London. 
5037. ILLUMINATED ADVERTISEMENTs, A. J. Parsons 


and C. O. Bastian, London. 
5038. Dryinc Gypsum, H. K. Bamber, London. 
039. Perpetuat CALENDARS, G. Dreyfus, London. 
5040. Fasrics for INCANDESCENT MANTLES, A. E, L. 
Drechsel and C. R. Gitnther, London. 
5041. HorsesHogs, W. R. Kinnear, London. 
5042. BEep Bortoms, J. B. Ryan, London. 








5043. Bep Borroms, J. B. Ryan, London. 

5044. MecHaNicaL Toy Figures, J. Eisenmann, 
London. 

5045. PHotoGrapHic CAMERAS, A. and L. V. Angel, 
London. 

5046. Epontre, C. H. Gray, London. 

5047. Stircurne for SHapED EmsBroipery, N. Fried- 


berger, London. 
5048. ELecrric Meters, Evershed 
Limited, and S. Evershed, London. 


and Vignoles, 


5049. ALTERNATING CURRENT Morors, W. Stanley, 
London. 

5050. CLEANING Carpets, A. F. Gue and P. J. Bonner, 
London. 


5051. Preumatic Tires, F. L. Wood and R. Girling, 

London. 

52. Covers for Street SurFace Boxgs, C. Sainty, 

sondon. 

5053. SkyLicuts, G. Lesemeister, London. 

5054. CuRRENT CoLLectors for Dynamos, G. W. Nell, 
London. 

5055 Wrappers for WASHING-BLUE and Soap, H. Rose, 
London. 

5056. Means for Reapina CycLoMeErers, R. Allerton, 
London. 

5057. MANUFACTURE fof PEN Ho pers, T. G. Beckers, 

London. 

58. ENvELopEs, F. R. Ballard, London. 

5059. NAIL PuLver, 8S. Nafew, London. 









5060. Mrasurinc Liquips, H. Box and F. Hall, 
London. 

506’, SHAPING Woop, W. P. Thompson, Livery oo). 

5062. Lamps, W P. Thompson.—{(/. 7. Lister and W.S. 


himberlain, United States.) 

3. TEXTILE MareriAts, W. P. Thompson.—{J. Kat- 

itfe and M. Goldarsky, Russia.) 

WH4. Morors, R. Belfield.-(B. G. 
Stites, 

5065, LAMPs, 
United State 

5006. ELectRic SwitcHEs, R. 
E. F. Harder, United States.) 

5067. FEEDING Evectric Lamp Carsons, C. Wood, Bir- 
mingham. 

5068. CARBON-FEEDING MECHANISM, C. Wood, Birming- 
ham. 

5069 BICYCLE-SUPPORTING APPARATUS, G. 
Manchester. 

5070. MANUFACTURING PNEUMATIC 
bach, Liverpool. 

5 . Boors, J. Newtor, Birmingham. 

Construction of Ham Stranps, A. W. Brazier, 





Lame, United 
R. Belfield.—(H. P. Davis and F. Conrad, 
) 


Beltield.—(H. P. Davis 


Browning, 


Tires, W. I. Dries- 





London. 
5073. ORNAMENTION of Grass, E. J. 


Lutwyche, Liver- 





01. 

5074. Ixsecrors for Stream Borers, E. Lodetti, 
London. 

5075. ConnectiInG Hemp DrivinG Ropes, T. Curtis, 
Liverpool. 

5076. DRINKING VessEL Lip Guarb, W. Eydam, Liver- 
001. 


5077. BuFFER-BOXES, D. Timar, London. 
i078. Boors, W. Sanders, Liverpool. 
2nd Murch, 1898. 


5079, SASH-PULLEY Frames, J. A. Kennedy-McGregor, 
London. 
5080. Surps’ 
London. 
5081. Screw Covupiines, W. Simpson, W. L. Bodman, 
and D. H. Simpson, Manchester. 

3082. VaLvE, R. Hope-Jones, Birkenhead. 

5083. ELectricaL Currents, R. Hope-Jones, Birken- 
head. 

SELF-OPENING for ENVELoPEs, M. J. Shorland, 
Exeter. 

5085. APPLYING WATER-PROOFING 
Stephens, London. 

5086. VesseL for BorLinG 

Newcastle-on-Tyne. 

5087. Dryinc Hanks, J. 8. and G. S. Lord, Whitefield, 
near, Manchester. 

5088. MUCILAGE CONTAINERS, J. 
Cox, London. 

5089. Wax HoLperR and Seat, F. Molony, 
Dublin. 

50), Foorsay Toy, J. Guest and 8S. Wilkes, Birming- 
ham. 

5091. Lamp Cuimneys, A. W. Port, London. 

5002. PREPARATION of Foop for ANIMALS, G. Thomson, 
Kirkcaldy. 

5003. FLoweR Houiper for Cycurs, C. E. Corbitt, Man- 
chester. 

5004. BLANKET-WASHING Macuines, J. H. Calvert, 
jun., W. Chapman and T. Taylor, Manchester. 

5005, Siuice for [IRRIGATION CHANNELS, H. E. and W. 
E. Mason, Horwich, near Bolton. 

50%. Fitter Bep and Laxp Dratn Tives, H. E. and 
W. E. Mason, Horwich, near Bolton. 

5097. MERCERISING Pre W. Prest, Bradford. 

5098. Basket Natt, T. Parish, Stourbridge. 

5000. Strap Hinces, B. R. Gypson, London. 

5100. Rotary Motors for Moror Carriaces, A. B. de 
Bouvand, London. 

5101. Exuipitinc Printrep News, P. 
ford, Essex. 

5102. Hyprauwic Jack, C. A. Sadler, Birmingham. 

5103. GENERATING Steam, H. Cruse, Manchester. 

5104. Binpincs for Garments, J. H. Cooke, E. H. 
Stansby and B. Cooke and Co., Limited, Man- 
chester. 

5105. Sca.es, J. Rothwell, Manchester. 

5106, CyLInpER Pumps, A. Rigg and J. C. 
London. 

5107. Rotvers for Printinc Macuines, E. Moreton, 
Manchester. 

5108. PHOTOGRAPHIC 


Botrrom PRESERVATIVES, C. Williams, 





Compositions, E, 








Water, R. B. Bryson, 


Lindsay and P. H. 


Rathgar, 











Cornish, Strat- 






Bayley, 


CamrErAs, W. J. Lancaster, 








London. 

5109. Mincinc Meat, G. F. Wynne, Plas Gwyn, Minera, 
near Wrexham. 

5110, Closets, J. Easby, Sheffield. 

5111. Hanpies for Coat Boxes, H. 
Glasgow. 

5112. HyDRAULIC 
Glasgow. 

5113. BotLers, W. Penman, Glasgow. 


Alexander, 


ContRoLLinc Gear, J. Reid, 


5028. Means for SuspenpDING Curratns, J. T. Clarke, | 


| 5161. 


5121. DeTacHABLE Mupcuarp, H. 
near Wakefield. 








Wilson, Sandal, 


series ef nozzles with means for supplying eins 
wressure from asuitable source, and means or mai aie 
‘Matain. 


5122. FLusninc Cisterns, J. J. and W. R. Rawlings, | ing the fluid to be sprayed at a certain level j 
| London. supply pipes, so that when once the delivery the 
5123. Rain-proor Garments, J. M. Thompson, Man- | nozzle has been adjsted the spray will he be be 
| chester. &etly 
5124. Fire Escapes, W. Rose and J. G. Hall, Man- | 50175 
| (590125) 


chester. 









5125. TaB.e, H. Smith, Lundon. 

5126. Printing Macuines, A. Holmes, Bradford. 

5127. Eaea Wuisk, M. P. Baillie, Harwick. 

) TRAWLERS, J. Kay, Glasgow. 

5129. Toy, F. Holms, London, 

5130. Exnecrric INCANDESCENT Lamps, L. 
Salford. 


5181. Rorary Enai 
5132. KNgE Protector, T. 
Tees. 





NE, A. Boyd, Stockton-on-Tees. 


Gover, Glasgow. 





ilasgow. 

5135. HypRAULIC PRESSES 
Leonards, Gloucestershire. 

5136. Removing Mouups from 
London. 

ACETYLENE GENERATOR and Lamp, T. 
Ayr. 

5138. Water-cLosets, M. J. Adams, Leeds. 

5139. Brake for TWo-WHEELED VEHICLES, 
worth, London. 


J. Fielding, 





InGots, J. 





bridge. 
5141, Box 
London. 
5142. Hanpie-Bars, W. J Tanner, London. 


for CoLtiars, B. 


Manchester 


mingham. 

5145. INCANDESCENT Gas Mantes, W. R. 
London. 

5146. WHEEL, N. B. Cran, Aberdeen. 

5147. 


brough, London. 
5149. Hanpve, C. P. Kinnell, London. 
5150. SteAM Pipes, J. Murrie, Glasgow. 
5151. VaLve Gear, M. H. C. Shann, London. 


London. 
5153. Resprratrors, A. R. Moody, London. 
5154. Warer-cLosets, G. Védie, London. 
5155. MANUFACTURE of Foor-rests, J. H. 
ondon. 
: CopryHo.prers, W. Henry, London. 
5157. Trousers Cups, L. 
mingham. 










London. 


London. 

5160. Stopper R. R. 

RAILWAY = FOG-SIGNALLING 
Templeman, London. 

5162. WATERPROOFING 
London. 

5163. Cnatr, D. Witscher, London. 

D164, Continvous TREATMENT or SIZE, 
London. 

5165. Cusnions for KNapsacks, C, 
London. 

5166. BorLers, H. J. Fraser, London. 


and J. A. Craw, London. 
Apparatus, T. 


Compositions, C. J. 





lex Cre 

5168. Evasric 
London. 

5169. 
Mancnester. 

5170. LEVELLING BILLIARD TaBLes, R. 
pool. 

5171. Corrins, C Starr, London. 

5172. TELEPHONE TRANSMITTERS, J. V. 
Liverpool. 
5173. Rim. or 

London. 
5174. Winpow Fasteners, J. 
Liverpool. 


&, Belqutin.) 
CycLe SappLes, L. G. M. 


SSO NE 


Mortice Furniture, C. 


London. 


oles. 


C 





ulson, Ltd., London 
London. 
5179. ADVERTISING 
London. 


Devices, 8. F. H. 


ing, London. 


and R. 8. Williams, London. 
5182. 
London. 
5183. HratinG SAccHARINE, J. E. Dunn, London. 
5184. AuTomaTic GuNs, Kynoch, 
Hookham, London. 
5185 Rattway ELEctTRIcAL ConDUCTING 
C. F. P. Stendebach, London. 





Spain.) 

5188. Prorectinc THREAD on CaRDs, 
(L. P. Ain’, France.) 

5180. CycLe WHEELS, J. Ferguson, Eastbourne. 








590,385. 
March 27th, 1897. 
Claim.—(1) In a vice the combination 


for the purposes hereinbefore set forth. 





Bishop, | 


Wood, Stockton-on- | 
5133. ELecrric Firrines, J. M. Huisman and H. C. 
5134. Waaons for Rattways, J., M., and B. Ellinger, 
Upton St. 
Evans, 


Maloni, 


J. 8. Ains- 
5140. TRESTLE, W. J. Blease and J. H. Woolley, Staly- 


Bloom and M. Hertz, 


5143. SecURING AXE Heaps to Hanpugs, C. P. Ehmann, 
5144. HoLLow Wars, A. Malpass and R. Clayton, Bir- 
Comings, 


Hair Restorer, J. J. W. Cumming, London. 
5148. CLEARING ATMOSPHERIC ImpuRiITIES, G. D. Wans- 


5152. Sprnninc Macuines, W. O. Roff and G. White, 


Wilson, 


Myers and E. Hunt, Bir- 
5158. Enonite Bortues, 8. W. Silver and W. Fletcher, 


5159. PLayina Gameg of ANGLING, J. and P. N. Jaques, 


Grist, 


A. Stephan, 


von T. Z. Solz, 


CRUSHING Apparatus, W. P. Thompson.—(4. and 
Englebert, 
WATER-DISCHARGING APPARATUS, A. Sackville, 


Ripley, Liver 


Collingwood, 
Starr, 
Rice and W. Higgins, 


5175, ACTUATING MECHANICAL KEvED Musicat Instrv- 


Dynamo Macutves, W. B. Sayers and Mavor and 
5178. ALTERNATING CURRENT Apparatvs, A. F. Berry, 
Taylor, 
5180. ACETYLENE GENERATING APPARATUS, E. G. Gear- 
5181. Composrrion for Friction Puteys, W. E. Royal 


IRonING Macuryes, F. André and L. Morelle, 


Limited, and G. 
APPARATUS, 


YNDARY Batrertes, R. Haddan.—(H. Dolt 


% 


R. Haddan.— 


SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette. 


Vicr, J. A. Blake, Watertown, N.Y.—Filed 


with the 
movable jaw and the notched bar or stem carrying the 
same, of a lever handle pivoted to the vice body, and 
provided with an excentric hub, and a latch mounted 
freely upon said excentric hub, and adapted to engage 
and operate the notched stem, substantially as and 
(2) Ina vice 











maintained without dripping of the fluid, as the Jey. 1 
of the fluid and the pressure of the air are k¢ pt cai: 
stant. (2) The nozzle consisting of the combination 
of internal and external tubes, the regulating tap or 
taps in connection therewith, and the adjustabk 
nozzle packed and sliding on the external tube, so that 
the spray can be kept at a desired state of fineness 


although the amount of tluid ejected from the nozzle 

may be varied. 

590,400. Means ror RoitinG Wire ayxp Rovyp 
Bars, @. Liirmann, Gunacho, Sweden. —Filed Vctohy, 


28th, 1896. 
Claim.—Q1) In a machine for rolling wire and round 
bars the combination of three conical, convergent 
rollers, a rotating disc, placed centrally to the space 
between said rollers, and provided with bearings for 
the spindles of the rollers, and a stationary cogged 
wheel, gearing with pinions on said spindle 
| stantially as and for the purpose set forth. 





s, snb- 


(2) In 


[590,400] 











combination the rollers with their spindles, the gear ¢ 
carrying the spindles, means for rotating the spindles, 
the bushing through which the material passes, said 
bushing being located adjacent to the rollers to afford 
a bearing therefor, the gear g throngh which the 
spindles pass, and means for rotating the gears 7 and 
7 in unison, substantially as described. 


590,867. Steam Dome, S. M. Vauelain, Philudilp 
Pa,—Filed March 8th, 1897. 

Claim.—(1) The jeombination in a steam dome for 
locomotive boilers, of the pressed steel base ring 
having a tase flange and a vertical flange, a pressed 
steel crown ring and a cylindrical cential section 





t 


MENTs, W. Pape, W. Heilbrunn, and S. Bliith, , ® - : 
pena having a welded joint and of an even height through- 
5176. REGULATING ELEectric Motors, J. H. Holmes, | Ut said central section being secured to the vertical 


flange of the bh: 
ring, substantially as described. 


[590,867] 


ring and to the flange of the crown 
(2) The combination 














of the base ring having a flaring base flange of the 
contour of the boiler shell, and having a planed under 
surface and a vertical flange, the upper edge of which 
is straight, said flange being bored, a central section 
resting within the bored portion of the base ring, 
with a crown secured to the central section, substan- 
tially as described. 
590,990. Excavator, F. 0. Kilgore, Minneapol 
Minn.—Filed April 24th, 18%. 

Claim.—The combination with a rotating mast and 
a boom support projecting therefrom, at an angle 
thereto, of an oscillating boom pivoted to said support 
intermediate of the extremities of the boom, an 
oscillating lever carried by said boom for manipulating 








and in combination, the stationary jaw, the movable 
jaw and longitudinally movable stem for earrying the 
same, the spring for forcing said jaws apart, the lever 
handle provided with a hub excentrically pivoted to 
the vice body, and the latch spring pressed toward 
and adapted to engage the stem, mounted upon the 
excentric hub of the lever handle, and provided with 





5114. PainLess WirRE Muzziz, E. Bairstow, 
Bradford. 

5115. HorsesHors, J. 8. Romanes and A. Bell, 
Sheffield. 

5116. Fasteners, H. S. Basnett and W. P. Frazer, 
Edinburgh. 

5117. SHeet Metat Batus, J. W. Sankey, Wolver- 


hampton. 
5118. PropucinG Boarps from Rounp Timper, A. J. 
Tenow, Glasgow. 
5119. WATER-METER, D. V. Hallberg, Glasgow. 
5120. CHains, E. B. Payne.—(J. W. Garland, United | 
States.) 





a pin or projection arranged in the path of movement 

of the lever handle, substantially as and for the pur- 

poses hereinbefore set forth. 

590,128. Sprayinc Apparatus, 4. G. Browning, 
Flizton, England.—Filed February 6th, 1897. 

Claim.—(1) The combination of a spraying nozzle or 

















a dipper or other device, and an oscillating engine 
carried on the same support as the oscillating boom 
and turning on a common centre 
operating said oscillating lever, 
scribed, 


with said boom, for 


substantially as de- 








‘tly 
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THE CONSTRUCTION OF MODERN WIRE. 
WOUND ORDNANCE. 
No. VI. 

Tue barrel having been passed for diameter and straight- 
ness, and having received the official stamp which 
indicates that work on it may be continued, passes to the 
Jathe for fine turning. It is necessary, however, to go 
back a step. Whilst the barrel was being bored the next 
hoop or jacket which has to be shrunk on to it was in 
srogress, also being hardened, rough turned, annealed, &c., 
and fine bored. In certain respects the boring of the 
hoops is an easier matter than that of the barrels ; they 
are larger in diameter, so that not only can larger boring 
pars be used, but the progress of the work can, as 
, rule, more readily be observed, and any defect at 
once put right. On the other hand, several steps 
occur in every hoop, and there are corresponding 
reductions in diameter, and the greatest accuracy 
has to be observed, both in the concentricity of the 
pores and the regularity of the shoulders. As the 
latter have to withstand the longitudinal stresses in the 
piece, the work is usually done in very heavy and stiff 
machines, which attain very great sizes when the outer 
hoops for the largest guns have to be dealt with. The 
boring tool itself is quite different from that used for 
barrels, and resembles very closely the common tool 
used in ironworks for boring steam cylinders. In the 
largest size the bar itself does not move longitudinally, 
but the tool head carefully fitted upon it is moved slowly 
along by two or more screws all worked simultaneously 
from a single central toothed wheel. The work itself in 
this case being fixed, and not revolving as in the barrel, 
the boring bar has to be made as stiff and short as 
possible. The work is often thus very much cramped or 
shut up, and the difficulty of dealing with it increased. 

One or more tools are used, but the number rarely 
exceeds four, and is generally two, except for the 
first borings, when a pair of roughing-out tools precedes 
a pair taking a finer cut. The finishing cut is frequently 
executed with one tool only. The part of the bore of 
greatest diameter, if of any extent, is bored to size first, 
the tool for the next diameter being adjusted from that 
already bored by gauging between the cutting edge 
and the inside of the work, an ordinary point or bar 
gauge being used. It should be mentioned that a horse- 
shoe gauge is used to check the diameter of the first 
part bored, the method being that adopted in all engi- 
neering works. The tool for the other steps is set in a 
similar manner, as a rule off the first bore. This class 
of boring, it is hardly necessary to say, is exceedingly 


tedious work, the greater diameter of necessity making the 


progress far slower than on the barrels. 

To give longitudinal strength to the gun—that is 
to say, to make as stiff as possible, considered as 
a cantilever or girder—it is necessary that the hoops 
should be joined together where they butt. It is 
also of importance, for the same reason, that the 
steps in the hoop should in contracting bring an equal 
unount of pressure on the corresponding steps on 
the barrel, or in the case of an outer course, on the hoops 
below it, and at the same time the joint must do its 
full work without being unduly stressed. In the 
case of the 12in. service gun the steps are formed by 
the fastening rings of the wire course. In a case where 
there are a number of consecutive steps, it is of the 
greatest importance that all the steps bear equally; 


for as it is impossible from the nature of the} 
construction to present a large excess of area in any | 


one shoulder, damage to the material is likely to occur if 
the load is not distributed over all the bearing surfaces. 
It will be evident, too, that unless all the shoulders act 
the gun is less well supported. The necessity, therefore, 
of knowing absolutely the length from shoulder to 
shoulder, and finally to the joint, if it be a contraction 


joint, is of the first importance to the excellence of the | 


gun. This gauging for length is done with steel plate 
templates of the form shown in the figure. The ex- 
tremity A of the longer piece is pushed up against a 
shoulder, the hook of the shorter placed against the next 
shoulder, and the two square ends brought together. 
They should, of course, just touch, when the distance 








pane i 


Ujjzonvitie 





between the shoulders will be that required. The 
greatest care is necessary with the use of a gauge of this 


description to ensure that it is lying on a true median | 
longitudinal line, otherwise an error will occur. To check | 


these dimensions further, and to make sure that the 
shoulders are presenting a true surface, a gutta-percha 
mould is taken, embracing a pair of steps. The gutta- 
percha is steeped in hot water till it is soft and plastic, 


when it is spread in a very thick layer on a special board | 


prepared for it, which is then placed in position and the 
gutta-percha pressed between it and the part of the bore 
of which the impression is to be taken. When the gutta- 
percha has quite hardened the pressure is removed and 
the mould readily examined. 

A few sentences back reference was made to a con- 
traction joint; of this and other gun joints it will now be 
necessary to sayafew words. The object of their use is, 


as we have said, to connect two hoops together, or occa- | 


sionally, as in the new 4in. guns, to connect an outer 
hoop to the barrel. They are so arranged as to cause the 
contraction of the hoops or tubes to take place all in one 
direction, so that the courses of the gun are drawn 
closely together. A common form of joint consists in 


turning a number of rings on the outside of one tube, 
and corresponding rings on the inside of the adjoining 
tube. In section the rings present the appearance of 
serrations in the form of a buttress screw thread, and 
They are only 


they are occasionally made as screws. 





| very shallow, but deep from back to front. When the 

| outer hoop is heated its serrations pass over those on the 

| other part, but as it cools its serrations fit into those on 
the other, and bind the two firmly together. Another 
form of joint resembles a bayonet catch. The outer tube 
whilst hot is dropped into place and given a partial turn, 
when it is at once locked. 

The formation of the female part of any of these joints 
has to be made on the boring machine in which the rest 
of the work has been executed; or occasionally the 
exigencies of management make it necessary to transfer 
the work to another machine, in which case the resetting 
has to be performed with the utmost care. The serrated 
joint is now the most commonly used, and is, on the 
whole, the easiest to make, but the greatest nicety in 
gauging the serrations and making the male exactly to 
fit them has to be observed. 

The second course—the barrel is known technically as 
the first course—being ready, and having been gauged 
with the greatest accuracy by means of bar gauges or 
verniers for diameter; and corresponding gauges to the 
length gauges, already described, having been made; or 
the same gauges themselves, if suitable, being again 
used, the fine turning of the barrel is commenced. In 
the 12in. gun the second course is entirely of wire, so 
that this description does not strictly apply to it. The 
barrel is generally chucked first with the muzzle end 
held and centred by four dogs on a face-plate, for which 
purpose an excess of length is left, whilst into the 
opposite end—in small guns, as a rule, rough-chambered 
at this time—a centre is fixed with a split ring in the 
usual way. The work is then set by the smooth places 
on its exterior which were used in the course of 
boring. 

Turning is a comparatively rapid operation. The tool, 
as a rule, is not in any way lubricated. Frequent 
gaugings for diameter are taken, and when the various 
portions have been reduced to size, the shoulders are 
carefully cut to length. The final scraping to gauge is 
done with a rather broad tool, used dry, which produces 
a surface with very slight, regular undulations; this is 
rather an advantage than otherwise. A file is used but 
rarely, and generally only locally, in places which are so 
slightly above the gauge that the tool cannot be made 
to cut. 

Various forms of gauge for external diameter have 
been tried. On the Continent some of rather complex 
form are used, but probably as good work can be done 
with the simple form figured below as with any. This is 

made of sheet 
steel, about fin. 
to jin. thick. The 
extremities A and 
B are hardened, 
and the distance 
between their 
polished faces 
made exact by 
adjustment with a 
hammer, a_ blow 
at C increasing the 
| gauge length whilst 
'a blow at D—on the flat side, be it understood— 
| decreases it. The final adjustment is made by rubbing 
|the faces A and B with an oil stone. The gauge is set 
either by another gauge or by a standard measuring 
|machine of any good description. The use of such a 
gauge is, we feel tempted to say, psychological, the exact 
moment when the gauge just touches and no more is so 
very nearly an abstract sensation. The manner of hold- 
ing the gauge is of considerable importance. The lower 
limb of the gauge is supported by resting in the hollow 
of the left hand, the fingers and thumb grasping it 
securely. The point of it is pressed firmly against the 
work and held there steadily. The operator with his 
right hand grasps the gauge rather above its centre, and 
| by moving his arm slightly backwards and forwards 
| causes the upper point to pass over the work. 

Gauges of smaller diameter which can be dealt with by 

one hand are firmly grasped by the centre. In either 
sase, whether using one or both hands, the instrument 
is not pushed straight over the cylinder to be measured. 
| The motion is rather a rotation about one of the extremi- 
| ties, which is always that which is either lowest or nearest 
to the opcrator. An exception to this action, and, indeed, 
to the whole method, is necessitated when the gauge is 
too heavy to be held satisfactorily in the horizontal 
position. The same pattern gauge is employed, but the 
operator stands over the work and lowers the gauge so 
that both points touch simultaneously. Another reason 
which favours this method for large gauges may be 
mentioned. It will be understood that when the calliper 
is used horizontally, the lower limb being supported by the 
| left hand, the distance between the points will be slightly 
decreased by the bending downwards, due to its own 
weight, of the upper leg, and unless the precaution is 
taken of adjusting it in this position an error will occur. 
But with the gauge used vertically and supported by 
| two hands, each of which should—of course, theoretically 
—be placed exactly on the centre of gravity of its corre- 
sponding half gauge, there is no deflection due to weight. 
Certain continental houses take the further precaution of 
insulating the steel by wooden handles, so that no heat 
deflection may occur. This, however, is an unnecessary 
| refinement, and is never, we believe, employed in this 
form of calliper, as it is found by long experience that the 
gauge is always a little-superior to the capabilities of 
methods and tools used in gun work. By this we mean 
to say that, unless the highest refinements of grinding 
to size were adopted, finish to anything under, say, 
ion. is practically out of the question. In the hands 
of an expert—gauging is by no means to be learnt in a 
day—the form of calliper we have described will give 
results of a very high degree of accuracy. A clever 
gauger can, moreover, tell very approximately by the 
feel of the calliper how many thousandths the work is over 
size. 











Gauging is never trusted solely to the turner, although 
he, of course, is provided with the gauges, and has to use 
them. But when he has brought the work, as he thinks, 
to size, he informs the foreman, who then, as a rule, goes 
over the work, too; if it is to his satisfaction one of the 
staff of regular gaugers repeats the measurements, gaug- 
ing from breech to muzzle, at short distances, about 1ft. 
apart. It is usual to make long cylindrical parts very 
slightly taper, rather with a view to making sure that 
the greatest compression of the hoop is at the breech 
end, than with a view to letting the hoop go on easily 
—just as in the old whipping days it was usual to count 
one lash less than the specified number so as to make 
sure of being on the safe side. 

It will, perhaps, be of interest to explain that the gun 
turners do not work from drawings in the ordinary sense 
of the word, although such are, of course, supplied to the 
shop. These shop drawings—we speak of the Elswick 
system—are mounted, as a rule, on boards, and are 
dimensioned to those sizes and diameter which the gun 
should have when completely built up. Now, from the 
theory of the construction of modern ordnance, the 
internal bore of a hoop is slightly less than that of the 
barrel over which it is to fit; it being, of course, put on 
hot, consequently the dimensions given on the mounted 
drawings must be wrong for the size cold of either the 
hoop or barrel. The drawing is, however, useful to work 
to, and from it rough sketches on long narrow strips of 
drawing paper are prepared in the gauger’s office, and on 
them are marked the true dimensions. A separate set of 
such dimension sketches, as they may be called, is pre- 
pared for each individual gun, and they are filed and 
preserved for reference. 

We may now suppose that the barrel has passed the 
inspector’s hands and is ready to receive the next course. 
This consists of one, two, or three hoops in all wire guns 
over 4°7in., except the 12in. This gun, it will we remem- 
bered, has a double barrel, it has an “inner A tube” and 
an “ outer A tube.’’ The former is turned slightly taper 
and the latter bored to suit. The inner is then placed 
in the outer into which it enters easily to within a short 
distance of its end, the last foot or so being driven by a 
great “dolly,” or pressed home. The object of this 
arrangement is that when erosion has occurred to such 
an extent that the barrel is useless, the inner A tube 
may be removed, probably cut out, and replaced without 
disturbing the remainder of the gun. The fitting of these 
two tubes together is, considering their great length, 
nearly 36ft., one of the finest achievements of modern 
ordnance manufacture. It should be said that in order 
to prevent any rotation between the two, due to the move- 
ment of the huge shot along the rifling, the outer tube is 
scored longitudinally for the forward half of its length. 








SHIPBUILDING IN 1897. 
(Concluded from page 147.) 

RovuGu ty considered, the productive capacities of the 
shipbuilding works in foreign countries, including British 
Colonies, was requisitioned during 1897 to the extent of 
513,000 tons, war as well as mercantile shipping included. 
This is, in round figures, the return made by Lloyd’s 

tegister. It does not include torpedo boats, and possibly 

it takes no account of some vessels of small tonnage, 
particularly sailing and fishing vessels, built in the more 
remote districts, which are included in the returns sent 
by individual firms to the Glasgow Herald and other 
journals. Few, if any, merchant vessels of any import- 
ance, however, have been omitted. 

The total output of the United Kingdom, war and 
merchant tonnage, being 1,047,950 tons, the above total, 
it will be seen, comes very near being one-half—48-9 per 
cent.—of the United Kingdom production, an enormous 
advance on the returns of only a few years ago. Adding 
the two totals together gives the grand aggregate output 
for the whole world during 1897 as 1,561,000 tons. 

Deducting warship tonnage from the above, one may 
derive some conception of the volume of merchant ton- 
nage added to the fleets of the world, and of how this is 
affected by the losses during 1897. Exclusive of war- 
ships, the total output of the world, in round figures, 
appears to have been 1,331,000 tons, 1,202,000 tons being 
steam, and 129,000 sail. Now, Lloyd’s Register Wreck 
Returns show that the tonnage of all nationalities totally 
lost, broken up, &c., in the course of twelve months 
amounted to about 712,000 tons—316,000 steam, and 
396,000 sail—so that it will be seen that while the sailing 
tonnage of the world has been reduced by 267,000 tons 
during 1897, the steam tonnage has increased by about 
886,000 tons. The net increase of the world’s mercantile 
tonnage is therefore 619,000'tons. Of this total, the net 
increase in the tonnage of the kingdom is rather less than 
8 per cent., but of the new tonnage launched the United 
Kingdom has acquired about 54 per cent. 

Our three great national rivals in shipbuilding were, of 
course, Germany, the United States, and France, and that 
more particularly in regard to mercantile shipbuilding, 
although Germany’s output of warships—51,000 tons— 
includes six vessels of 7100 tons to Chinese account, and 
America’s one vessel of 4760 tons for Japan. Leaving 
warships aside, Germany’s output during the year 
amounted to £140,000 tons, the United States to 87,000 
tons, and France’s 49,000 tons. Of the tonnage produced 
by Germany, as much as 39,350 tons were contributed by 
three vessels alone, the Kaiser Wilhelm der Grosse, of 
14,350 tons; and the Kaiser Freiderich and the Pretoria, 
each approximately of 12,500 tons. 

Of the tonnage reported from the United States about 
60 per cent. does not affect directly the general commerce 
of the world, but is intended exclusively for service on 
the Great Lakes of North America. Of the vast trade 
carried on on these inland seas not many out of America 
—and even there the conception is sometimes at fault— 
are capable of adequately conceiving. This is not the 
place to think of dealing with the subject, but in view of 
the above remark as to the trade of the Lakes not affect- 





ing the general commerce of the world, it may be stated, 
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on the authority of a member of the American Society 
of Naval Architects, who read a paper at the recent con- 
ference in New York on ‘The Commerce of the Great 
Lakes,” that Duluth shipped flour to Liverpool last 
summer for 14} cents per cwt., and that rails had been 
coming by the various railways from Cleveland to tide 
water, bound for Liverpool, also nails and iron rods. The 
cheap Lake transportation to Cleveland was a factor of 
prime importance. During 1897 over 28,000,000 
tons passed through the Detroit River, which, 
if placed in 20-ton cars, would extend from New York to 
San Francisco and back. It was a greater commerce 
than that of Liverpool and London combined. The better 
class of vessels employed were able to make the coal 
record *550z. per ton-mile, which economies were 
associated with triple and quadruple-expansion engines ; 
and the increased length of vessels, which were now from 
475ft. to 520ft. long. During 1897 three of the steamers 
built for Lake service were each between 4100 and 
4200 tons, and in addition there were seven sailing and 
towing barges ranging between 3180 and 3800 tons. 

As regards French shipbuilding the most noticeable 
feature, as already indicated, was the continued develop- 
ment of the building of large sailing vessels. Notwith- 
standing the generous support which the merchant 
shipowners of France, and her shipbuilders as well, 
receive from the Government in many ways, shipbuilding 
there is—as has frequently been pointed out in these 
columns—in anything but a flourishing condition. Only 
three merchant steamers aggregating 13,240 tons were 
launched during the year. Norway launched twenty- 
five vessels aggregating 17,250 tons, Denmark thirteen 
vessels of 13,540 tons, and Holland forty-two vessels of 
20,350 tons. 

As regards the largest and fastest steamers produced 
during the year it is to Germany rather than to Great 
Britain one has to look. Reference has already been 
made to the big liner Kaiser Wilhelm, which in speed and 
other qualities has shown herself the equal at least of our 
champion liners the Campania and Lucania. The most 
notable of the mail steamers produced in this country 
were the Briton, of 10,248 tons, by Messrs. Harland and 
Wolff, for the Union Line ; the Egypt and Arabia, each 
of about 7900 tons, by Messrs. Caird and Co., for the 
P. and O. fleet; the Carisbrook Castle, of 7500 tons, by 
the Fairfield Company, for the Castle Packet Company’s 
fleet ; and more notable still as regards size, though not 
of speed and outfit, the Cymric, of 12,340 tons, by 
Harland and Wolff, for the White Star Line; and the 
Brazilia, of 11,100 tons, by the same firm, to German 
account. 

Though less in number than in some previous years, 
large cargo-carrying steamers. were certainly one of the 
features of the year. The Cymric, for example, is the 
largest cargo-carrying vessel afloat, being 6C0ft. long, 
64ft. beam, and 42ft. deep, and her gross measurement of 


12,550 tons exceeds that of the same company's Georgic, | 


American rivers excelling in this respect—paddle steamers 
in existence. This notable vessel was built by the Fair- 
field Company, and, like others above named, has already 
been fully described and illustrated in our columns. 

The output of large and splendidly-appointed steam 
yachts from the shipyards of the Clyde and the Forth 
formed one of the most notable features of the year’s 
work in shipbuilding. The vessels of this class, from 
50 tons upwards to 1800 tons yacht measurement, 
numbered eighteen, and the aggregate tonnage was 
9450 tons. The three largest vessels were the Mayflower 
of 1780, the Nahma of 1800, and the Aegusa of 1200 
tons, all being for American owners. The two first- 
named were built at Clydebank from designs by Mr.G. L. 
Watson, and are at once the largest and finest private 
yachts yet built on the Clyde. The Ailsa Shipbuilding 
Company, of Troon, which has now a high reputation for 
work of this class, produced three vessels each of 
450 tons, all from Watson’s designs, and noteworthy as 
being provided with boilers of the water-tube type. 
Messrs. Ramage and Ferguson, of Leith, whose annual 
output of such work is usually large, during the year 
produced five vessels ranging from 470 to 85 tons. 
Besides the magnificent new vessel for Baron Roths- 
child, building at Fairfield, a number of steam yachts 
for American ownership are at present being designed by 
Mr. G. L. Watson and contracted for—notably one for 
Mr. Gordon Bennett, the renowned newspaper proprietor 
of New York. The operation, however, of the new 
American Payne Bill for the protection of American 
shipbuilding can scarcely fail to have a curtailing effect— 
as it was intended to have by its promoter—on such 
orders in the near future. 

Not one of all the palatial yachts built last year, or in 
any previous year, can cross the Atlantic at full speed 
under her own steam, and in connection with the yacht 
being designed for Mr. Bennett, a problem involving the 
coal endurance necessary to cross the Atlantic at a speed 
as near the top speed as possible is being tackled by her 
designer. The record in this matter is at present held 
by the Varuna, designed by Mr. Watson for Mr. Eugene 
Higgins, of New York, which vessel succeeded in doing 
the voyage at an average speed of 13} knots, very much 
below the maximum of which she was capable. The 
question whether a steam yacht, having all the properties 
| recognised as indispensable in such craft—fineness of form 
j and luxuriance of living accommodation—can be built to 
| carry all the coal necessary, and do the crossing at an 
| average rate of 15 knots, has presented itself to Mr. 
Bennett, and believing the conditions can be complied 
| with, he has commissioned Mr. Watson to prepare the 
| plans for such a vessel. The length, it is said, will be 
| over 300ft., and the engines of the quadruple expansion 
| four-crank type, capable of developing 7000-horse power. 
| Itismore than likely that water-tube boilers will be adopted, 
| but in any case the bunker capacity will be unusually 
large, so that the paramount condition of steaming from 





built two years ago, by about 2300 tons, and that of the | the Old World to the New at 15 knots speed without re- 


leviathan Hamburg liner Pennsylvania, built the year |coaling may be fulfilled. A steam yacht intended to 
subsequently. The Cymric, moreover, marks an important | demonstrate the same problem has, it is understood, 
departure in the methods of the White Star Company, | been placed in a United States yard by Colonel Oliver H. 
for, following the example of the Wilson-Furness-Leyland | Payne, author of the protective Bill above referred to. 


Line, and the Boston and Liverpool boats of the Leyland | 
Line, she is provided with accommodation for a limited 
number of cabin passengers. Cattle accommodation is 
provided on two decks, while three large chill chambers 
are provided for the carriage of dead meat and dairy pro- 
duce. If occasion requires, the Cymric can be quickly 
arranged to carry steerage passengers or a large number of 
troops. Notwithstanding all this, the arrangements and 
appointments of the saloons and berths are the same as 
those of the ‘‘express’’ mail steamers Majestic and 
Teutonic, and doubtless the comfort and convenience will 
not be behind what is experienced on board these crack 
greyhounds, although “the pace” may not be so 
marked. 

Though not so large, several steamers of the combined 
cattle-carrying and passenger type were produced from 


ditions for conveying satisfactorily in the one bottom, 
luxurious man and live—not to say lively—cattle, forms 


Clyde shipyards, and the complete fulfilling of the con- | 
| 


| She is to be 300ft. long, 35ft. beam, and, with abnormal 
coal bunker capacity, to steam 15 knots. 

While there has been during 1897 the usual—perhaps 
more than the usual—number of novelties, or eccentri- 
| eikion designed to revolutionise naval architecture—and 
| in this connection we need only mention the Bazin roller 
| ship, and the roller ship, or cylinder rather, of Mr. F. A. 
| Knapp, a Canadian lawyer, both of which notions, in 
| respect of the results from experimental vessels, have 
| proved nothing short of failures—naval architecture has 
| progressed on lines not very far removed from the 
| well-tried and conventional. An increased number of 
| ‘turret’ deck and “ trunk” deck cargo steamers was 
turned out from North-East Coast of England yards, 
from which so very many utilitarian, and of course 
valuable, modifications of accepted types and methods 
emanate ; and now we have Lloyd’s Register, which at 
first set its face against these mild innovations, telling us 
that ‘‘during the year under review six steamers have 


testimony to the ingenuity and ability which builders | been launched of the trunk-deck type, which was intro- 


bring to bear on their work. Whether such huge | 
steamers as the Cymric and her predecessors and con- 
temporaries of the same type are quite fitted for the 
highest class — the most “go-ahead” and the most | 
luxurious—of cabin passengers has yet to be seen, but | 
of second and third-class passengers they can, if required, | 
carry an enormous number. On each voyage they | 
can take more deadweight than the largest cargo boats of | 
ten years ago could take in five voyages, and the con- | 
veyance of live stock is altogether safe from the risk of | 
a large death-rate by stress of weather. The carrying | 
trade of the world is being changed considerably by the | 
building of these enormous vessels, and while they will | 
make it more than ever difficult for cargo steamers of | 
ordinary dimensions to earn paying freights, it is some 
compensation to think that largely through their agency, 
the days of high prices for foreign food products in one 
small bit of territory are never likely to return. 

Apart from the torpedo boat destroyers and other 
craft for the Navy, there were few vessels of very high 
speed constructed during 1897, if we except several fast 
Channel steamers, and, of course, Parsons’ notable 
Turbinia, which is as yet not a type, but a thing apart, 
though of great promise. For the Holyhead and Kings- 
town service, Messrs. Laird produced the twin-screw 
steamer Connaught, which, like her predecessors of the 
previous year, attained the 23-knot speed stipulated 
for. For the Irish trade, Messrs. Denny, of Dum- 
barton, produced the Cambria, and for the Channel 
service conducted by the Great Western Railway Com- 
pany the celebrated works at Barrow produced the 
Roebuck and Reindeer. Besides a number of paddle 
steamers for river passenger service of types now pretty 
common, 1897 saw the production of the Empress Queen, 
the most powerful, and one of the largest—those on 





duced in 1896, all having been built under the supervision 
of Lloyd’s Register.” 

As regards the material employed in the construction 
of the ships of 1897, it goes without saying that, so far as 
the United Kingdom is concerned, it was almost wholly 
Siemens steel, only 1'1 per cent. of the tonnage having 
been built of iron, and this was virtually made up of 
steam trawlers, no vessel being larger than 200 tons. Of 
the craft sent abroad in pieces, however, a certain per- 
centage was made up of iron, due to the exigencies of 
service in foreign and sometimes havoc-working waters. 
Of the sailing tonnage, 95°5 per cent. was steel built, and 
4:5 per cent. wood. In connection with the question of 
structural material, however, it may be worth while to 
refer to the condition of things abroad in this respect. 
Undoubtedly, many of the great yards in Germany, 
Russia, France, &c., get large supplies of material as 
manufactured in this country, but it may interest many 
to learn that, as pointed out recently in an important 
paper read by Mr. C. E. Stromeyer, formerly of 
Lloyd’s Register, now engineer-in-chief to the Manches- 
ter Steam Users’ Association, German ships and boilers 
are very largely—Mr. Stromeyer says “ almost exclusively ”’ 
—hbuilt of basic steel. The basic steel referred to, 
however, is not that made either in a Thomas—basic— 
converter or in a basic open hearth, two qualities which 
have not earned for themselves in this country a good 
reputation in shipyards and boiler shops. The kind of 
basic steel in question—which Mr. Stromeyer refers to as 
‘“‘basic-refined ”’ steel—although produced in a basic 
furnace, is a material which is now most extensively made 
in Germany, and which in Mr. Stromeyer’s experience of 
it in various continental countries has “ proved itself 
equal if not superior to steel made in this country.” In 


—=—=—=—. 
system has upon the possibility of renderin 
available for our manufactures, it is worthy of attenti 
During 1897 some progress has been made jn this — 
in introducing nickel-steel as an improved material 62 
boiler shell plates, forgings, and other such purposes, ad 
reference to which was made in our annual rere 
January 7th issue. ma 
With regard to outstanding features in marine , Dgineey 
ing practice, the year 1897 was not fruitful in such piso 
in the way of emphasising the value and stil] pre 
promise of departures previously instituted or sa 
recently inaugurated. All that can with any certainty be 
said on such points has already been said in the annual 
review already alluded to appearing in our issue fo 
January 7th. “ 
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HARBOURS AND WATERWAYs. 


Swansea.—A movement has been on foot for some tina 
. a ( 
past for developing the resources of the Mumbles, and a Bill 
is now before Parliament for giving power to construct a 
railway and extend the Mumbles pier, so that large steamer: 
: ° 5 
may be bunkered there without the need of going to Swansea 
and also that it may be used for landing and embarking pas. 
sengers. The Swansea Harbour Trustees, fearing that this 
may lead to a diversion of traffic from their docks, intend to 
oppose the Bill, and consequently the chairman, who jg also 
chairman of the Mumbles Railway, has resigned his position 
onthe Trust. Although at present there is no definite scheme 
for the construction of a new dock at the Mumbles, yet, con. 
sidering that a low-water entrance could without difficulty 
be constructed at this part of the coast, and the advantage jt 
would be to the Rhondda and Swansea Bay Railway by deve. 
loping the coal district along their line, the Harbour Trustees 
have reasonable ground to fear that in the near future th, 
Mumbles may affect them in the same way that Barry has 
Cardiff. ; 

Manchester Ship Canal.—The report of the directors of the 
Manchester Ship Canal for the last half-year shows a balance 
of revenue over expenditure of £19,007, and of the Bridg- 
water department £22,052. The interest for the half-year on 
the first and second mortgage debentures amounted to 
£44,742, the difference between this and the revenue being 
supplied from the accumulated Bridgwater revenue. The 
unpaid half-year’s interest due to the Manchester Corporation, 
£112,500, makes the accumulated amount now outstanding 
on this account £618,750. The traffic increased from 
925,659 tons in 1894 to 2,065,815 last year. The increase of 
sea-going traffic of 1897 over 1896 was 190,821 tons. 

As showing the difficulty to be overcome by the managers 
in securing traffic, the case of the Irish trade may be quoted. 
It was thought that considering the very large amount of 
food and cattle exported from Irish ports to the Manchester 
district, and the export from there to Ireland of manufactured 
goods, this would lead to the running of a direct service 
between Ireland and Manchester, yielding a considerable 
revenue to the canal. No less than five unsuccessful 
attempts have been made to maintain a regular weekly 
steamship service between Manchester and the South of 
Ireland, but, owing to railway influence, both these and 
similar attempts made to run a regular service from Belfast 
have failed. This is due to the action of a Conference which 
embraces the principal railways connected with the steam- 
ship services between Ireland and the West of England, which 
arranges for through traffic and rates between the interior 
towns of the two countries on such a basis that there shall 
not be any outside competition. This hitherto has _pre- 
vented the steamships trading direct to Manchester from 
competing with the Conference Companies. The railway rates 
in many cases from the Manchester docks to English stations 
are higher than the through Conference rates from Belfast to 
the same stations. Since the beginning of this year the 
direct service between Belfast and Dublin and Manchester 
has been re-organised, and in future the steamers are to run 
at more frequent intervals, and a determined attempt is to 
be made to enter into a successful competition with the 
Conference Companies. Almost from the opening of the 
canal there has been direct steamship service between 
London, Bristol, Glasgow, Aberdeen, Dundee, Leith, and 
Newcastle-on-Tyne, and in these cases the steamers have 
proved successful competitors with the railways, but in the 
case of Ireland, where the Ship Canal is the natural channel 
of communication to and from Manchester for a large and 
profitable trade, owing to the action of the Conference the 
repeated efforts of traders, shipowners, and the company have 
failed to divert to any considerable extent the trade from the 
more expensive route. Of the total cross-Channel traffic from 
Belfast to the Lancashire ports, amounting to about 
800,000 tons, only 50,000 tons cleared for the Ship Canal, 
notwithstanding the fact that Manchester, besides having a 
large trade of its own with Ireland, is more favourably 
situated for dealing with through traffic than any of the other 
ports. 

Grand Junction Canal.—The last dividend declared by the 
directors is at the rate of 4 per cent., being the thirty-fifth 
half-year in succession when a similar amount has been paid 
to the ordinary shareholders. The balance of £10,439 carried 
forward would have allowed of another 2 per cent. being paid, 
but in prospect of new works required it was not considered 
prudent to carry forward a less balance. The agreements 
with the Leicester and Loughborough Navigation and the 
Erewash Canal companies, for extending the through traflic 
arrangements, with the optional power of purchase, have 
been completed ; and it is intended now to proceed with the 
improvement of the lockage system at Watford and Foxton. 
The increasing traffic has rendered the dredging and deepen- 
ing of the canal in parts necessary. j 
The Grand Canal, Ireland.—At the half-yearly meeting of 
this company the directors were also able to declare a dividend 
at the rate of 4 per cent. per annum against 34 per cent. 
for the corresponding period of the previous year. The chair- 
man pointed out the difficulty of maintaining the traffic in 
competition with the railways, and the advantage of further 
developing the canal system of Ireland by connecting the 
Shannon with Lough Erne, which would form the keystone 
of the whole system. 
Kennet and Avon Canal.—A serious landslip occurred re- 
cently on the banks of this canal between Limpsley Stoke 
and Freshford, the embankment giving way, and the water 
from a nine miles’ length of canal escaping and inundating 
the low land adjacent. Fortunately there was no traffic on 
this part of the canal at the time of the accident. The place 
where the slip occurred has always been a source of trouble, 





view of the highly important bearing which this basic 


the bottom being on the bare rock. 
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Buenos Ayres. It is expected that the extensive dock and | 

ort works which have been in course of construction for the 
jast ten years, and have cost the Argentine Government 
about ¢7,000,000 in gold to construct, will in the course of a 
short time be completed. These works were designed and 
have been carried out under the direction of the late Sir John 
Hawkshaw and the partners of his firm, Mr. Dobson acting 
as resident engineer. The late Mr. Thomas A. Walker was | 
the original contractor, and since his death the works have 
peen in charge of his nephew, Mr. Charles Walker, for his 
executors. These works were authorised in 1882, and con- 
sisted of the conversion of the flat muddy banks of the River 
Plate for a distance of three miles in front of the city of Buenos 
Ayres into a succession of basins, locks, and docks, the whole 
works being enclosed by long massive stone walls, reclaiming | 
a large area of building land. The docks are approached by 
means of two dredged channels, one to the south and the 
other to the north basin, the two converging in the River | 
Plate seven miles below thecity. The works were so designed 
that the several basins or docks could be opened successively | 
as they were completed. The south basin, covering 35 acres, 
was opened in January, 1889 ; and the first dock in January, 
1880; the second in September, 1890; the third in 1893, and | 
the fourth in 1896; and the north basin last March. Large 
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warehouses have been erected, two graving docks have been 
constructed of sufficient size to take warships, and a thorough 
equipment of hydraulic machinery, shedding, and railways 
provided. The original estimate was £4,000,000, but owing to 
the delays due to the troubled state of the country, and 
additional works carried out beyond those originally intended, 
this estimate has been nearly doubled. The docks are now 
crowded with shipping, and the revenue gives a return of 
nearly 4 per cent. on the outlay. 

Owing to the immense amount of deposit brought down by | 
the river, in its long course of 1200 miles, there is consider- 
able difficulty in maintaining the deep-water channels which 
are being dredged to give access to the docks, and the large 
liners of the Royal Mail Steamship and of the Italian com- 
panies prefer to discharge at Enscnanda, some distance down 
the river. Vessels drawing over 23{t. still run risks in navi- | 
gating the River Plate up to Buenos Ayres. To obviate this | 
difficulty a project has for some time been under considera- | 
tion for the construction of a new harbour at Monte Video. 
It is proposed to enclose an area of 363 acres by means of | 
breakwaters, and thus to afford shelter to the dock and | 
wharves. From an inner harbour to the sea it is proposed | 
to dredge a channel nearly two miles long, with a depth of | 
23ft. at low-water. The estimated cost of this scheme is } 
£3,000,000. The amount of tonnage which now enters the | 
port of Monte Video is about 34 million tons. 

Rochdale Canal.—At the annual meeting of this company, 
a dividend at the rate of only 1 per cent. for the year was 
declared, which was attributed by the chairman to the atti- 
tude taken towards the company by the' Manchester Ship 
Canal Company. 

Nicaragua.—The Commission sent out by the United States 
Government are now engaged in making the preliminary 
surveys for the purpose of preparing a report as to the feasi- 
bility of the canal and its cost. The amount of appropriation 
for the cost of the survey appears, however, to have been very 
inadequate, and unless fresh funds are voted, there is a pro- 
spect of the work not being properly completed, 








LOCOMOTIVES SUPPLIED BY BRITISH FIRMS 
TO AMERICAN RAILROADS. 
Part IV, 


Tue Pontchartrain Railroad obtained two locomotives from 
the Clarence Foundry. The first of these was named Creole 

No. 10—and was built in 1833, the accompanying illustra- 
tion being a copy of one of the working drawings to which 
it was built. It had cylinders 1lin. by 18in., and four 
coupled wheels 4ft. 6in. in diameter, standing on a wheel base 
of 6ft. The boiler barrel was Sft. long, and contained eighty- 
six tubes, 8ft. 10in. long by 2in. diameter; and the fire-box 
and smoke-box had lengths respectively of 3ft. 8in. and 2ft. ; 
while the length of framing was 17ft. over all, and the height 
to top of chimney 13ft. Three years later, in 1836, the 
Orleans—No. 39—was built for the same road, this being an 
engine of similar type, but with 12}in. by 20in. cylinders, 
5ft. 3in. coupled wheels, and a 7ft. wheel base. 

Messrs. E. Bury and Co. built, in 1834, two engines for the 
South Carolina Railroad, with the names Georgia and 
Augusta—Nos. 15 and 16. These had cylinders 12}in. by 
20in., and were otherwise practically identical with the Creole 
already illustrated, except that the height to the top of the 
chimney was 1ft. more, or 14ft. altogether. 

_ The same working drawing was also used for the Boston- 
No. 17—built in 1835 for the Boston and Providence Rail- 
road, which had 12in. by 18in. cylinders, but was otherwise 
identical with the Creole. 

One engine was built by the Clarence Foundry for the 
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Boston and Worcester Railway in 1836, with the name Lion 

No. 31—which had 13in. by 20in. cylinders, and four 
coupled wheels 5{t. in diameter, on a wheel base of 6ft. 6in. 

The remaining engine of the list built by the firm was the 
Wilmington—No. 37—built in 1836 for the Philadelphia and 
Wilmington Railroad. It had cylinders measuring 12in. by 
18in., and four coupled wheels 5ft. in diameter, with a wheel 
base of 6ft. Gin. 

From the point of view of numerical importance, the firm 
of Messrs. Braithwaite, Milner, and Co., of London, ccmes 
next. In 1833 one engine was ordered by Mr. McNeil for 
the Paterson and Hudson River Railroad, with the name 
McNeil, having 10in. by 16in. cylinders, and four coupled 
wheels, 4ft. Gin. diameter, and the dimensions of this engine, | 
which was the standard pattern of the firm, and of what is | 
known as the “ Bury” type, are given by Whishaw as :— 
Boiler, 7ft. OZin. by 2ft. 8in., containing sixty-five tubes, 
1#in. in diameter ; fire-box, 2ft. 34in. by 3ft. by 3ft. 10in.; 
heating surface, tubes, 219-40; fire-bcx, 45°35; total, 264-75 
square feet. 

Three engines of this pattern were ordered by Mr. A. E. 
Young, through Messrs. Baring Brothers and Co., for the | 
Allegheny Portage Railroad, their names and dates being | 
respectively Delaware, 1€33; Allegkcry, 1834; and Comet, 




















meter, and a single pair of 5{t. driving wheels. According to 
Whishaw, the boiler barrel was oval in section, being 6ft. in 
length, with two diameters of 38in. and 27in. respectively, 
and ccntained eighty-eight tubes of ljin. diameter. The 
fire-bcx measured, according to the same authority, 24in. by 
383in. by 36in., and the heating surface was, tubes, 215-60 ; 
fire-box, 35°59; total, 251-19 square feet. To the Bangor and 
Piscataguis Railroad, the firm supplied two er gines having 
3ft. leading wheels and 4ft. 6in. driving wheels, Pioneer—No. 
4—being built in 1832, and Bangor—No. 6—in 1826. The 
former had Qin. by 18in. cylinders, and, according to 
Whishaw, a boiler 6ft. 4in. long by 2ft. Sin. diameter, con- 
taining fifty 1?in. tubes. The Bangor, on the other hand, had 
llin. by 16in. cylinders, and a boiler 6ft. 8in. long by 3ft. 
diameter, containing 88 tubes 1}in. in diameter, with a fire- 
box measuring 28in. by 40in. by 42in., and a total heating 
surface of 283°64 square feet. An intermediate engine, 
Nottoway—No. 5—was built in 1833 for the Greensville and 
Roanoke Railroad, of the same dimensions as the Pioneer. In 
1836, the Tennessee—No. 8—was built for the South Carolina 
Railroad, this being a bogie engine constructed to Mr. Allen’s 
design, and exactly similar to the Cincinnati of Messrs. Tay- 
leur and Co., which is described and illustrated later on. The 


| other engines built by Messrs. Rothwell and Co. were two four- 



































1837. These were afterwards sold to the Philadelphia and 
Reading Railroad. The Petersburg Railroad had one, named 
Weldon, built in 1835, and the Richmond, Fredericksburg, 
and Potomac road had one, the Jefferson, ordered by Messrs. 
Summer Graves and Day, and built in 1837. This engine 
was afterwards sold to the Philadelphia and Reading Railroad. 
In the same year Messrs. Baring Brothers and Co. ordered 
eight engines of this type for the Philadelphia and Reading 


| Railroad, which bore the names of Rocket—No. 1 in the 


railway company's books—Fire Fly, Spitfire, Dragon, Comet, 
Planet, Hecla, and Gem. The accompanying illustration 
shows the Spitfire after it had been ‘“‘ Americanised” by its 
owners, the smokestack, bell, “caboose,” and tender being 
all of them foreign to the original design of the engine. This 


| locomotive was subsequently, in 1849-50 sold to the Dela- 


ware, Lackawanna, and Western Railroad, of which com- 
pany’s stock it constituted No. 1. The Rocket is now 
preserved in the Field Museum at Chicago, after being in 








C TAYLEUR & CO’S ‘“ CINCINNATI,” 


| CSPiTFIRE— 





(No. 20), 1835, SOUTH CAROLINA RAILROAD 


coupled loccmotives with 10in. by 16in. cylinders, and 4ft. 
6in. wheels, turned out in 1837 for the Richmond, Fredcricks- 
burgh, and Potomac Railroad, with the names of Robert 
Morris—No. 23—and Oliver Evans—No. 25. An engine 
mentioned by Whishaw—wNo. 7—of the same class as Bangor, 
was sent to Canada, not to the United States, so that it 
should not be included in this list. 

Messrs. Charles Tayleur and Co., of the Vulcan Foundry, 
built seven locomotives for American roads. In 1833 two 
bogie engines—-Class G, Order No. 3, Rotation Nos. 4 and 5— 
were built for the Camden and Woodbury, now a part of the 
Pennsylvania Railroad system. These, which are illustrated 
by the accompanying reduction from the firm’s working 
drawing, were named respectively Fire Fly and Red Rover, and 
had cach a pair of inside cylinders 9in. by 14in., and a boiler 
barrel measuring 6ft. by 2ft. Tin. The bogie wheels were 
each 3f{t., and the single driving wheels 4{t. Gin. in diameter, 


| with a total wheel base of 10ft. 4in. 
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BRAITHWAITE, MILNER & CO'S “SPITFIRE,” 


almost continual service. Its coupling rods are removed, 
as happened to many of the four-coupled engines sent over. 
The two other engines built by Messrs. Braithwaite were of 
a different type. They had horizontal outside cylinders 93in. 
in diameter, with a 16in. stroke, and four coupled wheels 
3ft. Tin. in diameter, and were built for the Natchez and 
Hamburg Railroad in 1834 and 1835 respectively, with the 
names Mississippi and Natchez. The weight of these engines 
was about 6 tons 5cwt. each. No very detailed record seems to 
be in existence with regard to these engines, but the Mississippi 
was in work from 1836 to 1838. Thirty years later, in 1868, 
it was removed from Natchez to Vicksburg, presumably after 
a career of honourable usefulness, and was then put aside and 
buried in sand. For ten years this state of things lasted, 
until in 1878 it was dug out, and put to work again on the 
Meridan, Brookhaven, and Natchez Railroad, a seven-mile 
branch line, on which it hauled trains until as late as the 
year 1891. : 
Messrs. Rothwell and Co., of the Union Foundry, Bolton, 
sent seven locomotives to American railroads. The first of 
these—No. 2 in the books of the makers—was the Pontchar- 
train, built in 1832 for the railroad of the same name, and 
it remained in work for about thirty years. It had cylinders 





measuring 10in. by 18in., a pair of leading wheels 3ft. in dia- 





1837, PHILADELPHIA & READING RAILROAD 


In the latter part of 1835 three more bogie engines were 
built by this firm to Mr. Allen’s design for use on the dft. 
gauge of the South Carolina Road. These were officially 
known as Class H, Order No. 13, Rotation Nos. 20, 21, and 
22, and were named Cincinnati, Allen, and Kentucky 
respectively. In contradistinction to the carlier bogie 
engines, these had outside cylinders and inside frames, the 
cylinders being 10in. by 16in., and the boiler barrel 7ft. Tin. 
by 2ft. 8in. A peculiarity of Mr. Allen’s design lay in the 
employment of unequal-sized wheels for the bogie, the leading 
pair being 3ft., and the second pair only 2ft. 6in. in diameter. 
The driving wheels, 4ft. 6in. in diameter, were placed in 
front of the fire-box, thus reducing the wheel base to Sit. 
Other builders turned out engines of the same pattern, as has 
already been mentioned. Theaccompanying illustration shows 
the leading features of this type of engine. 

The other engines built by the Vulcan Foundry for America 
were two in number—Raleigh and Gaston, Class A2, Order 
No. 20, Rotation Nos. 38 and 39—and are iliustrated in the 
accompanying drawing. They were built in 1836 for the 
Raleigh and Gaston Railroad, and had 12in. by 16in. cylinders 
and four coupled wheels 4ft. 6in. in diameter. 

Five engines were the contribution of Messrs. Benjamin 
Hick and Co., of Soho Works, Bolton, to American railroads. 
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In 1834 the Fulton was built for the Pontchartrain Railroad, | 


with 10in. by 16in. cylinders, and four coupled wheels 4ft. Gin. 
in diameter. Then followed, in 1836 and 1837 respectively, 
two engines named Potomac and Louisa for the Richmond, 
Fredericksburg, and Potomac Railroad, having 10in. by 16in. 
cylinders, a four-wheeled bogie with 3ft. wheels, and a pair of 
single-driving wheels 4ft. Gin. in diameter. In 1837 the New 


Orleans was built for the Carrollton Railroad, with 13}in. by | ; 
| 58 were four-coupled, and only three six-coupled. 


18in. cylinders, a pair of 4ft. leading wheels, and a pair of 
single-driving wheels 5ft. Yin. in diameter. This engine 


enjoyed the distinction of having the largest driving wheels of | 


any of the locomotives sent to America, it being the idea 


of Mr. Charles Carroll, the founder of the railroad, to ‘go | 


one better than the prevailing English practice, as has, 


indeed, been the idea of his countrymen from that time to | 


this, with varying success. When this engine was ordered, 
early in 1836, 5ft. Gin. was the mark reached by English 
makers, so Mr. Carroll expressly ordered the wheels of his 
engine to be 3in. larger, or 5ft. Yin. The fifth engine sent 
out by the Soho Works in 1837 to the Raleigh and Gaston 
Road with the name Virginia was equally noteworthy as the 
only one of its kind. It 
was a six-wheeled engine 
having cylinders 14in. by 
18in., four-coupled wheels 
of 4ft. 10in. diameter, 
coupled in front, and a pair 
of trailing wheels 3ft. Gin. 
in diameter. So far as we 
are aware, this was the first 
and only instance of a six- 
wheeled front-coupled en- 
gine being in use on an 
American road. 

The Petersburg Railroad 
obtained three locomotives 
from the firm of Messrs. 
Mather, Dixon, and Co. 
These were built in 1833 
and 1834, and were named 
respectively New York, 
Philadelphia, and Peters- 
burg, the two first-named 
having 10in. by 16in. cylin- 
ders, and four coupled 
wheels of 4ft. 6in. diameter, 
while the Petersburg had 
12in. by 20in. cylinders, a 





Foster and Rastrick 7% ‘ . .. 8 lozomotives 
Mather, Dixon, and Ce, .. r g PR 
Hackworth and Ce. . ji es - 
G. Forrester and Co. .. 


” 
106 

Of these 19 were bogie engines, 80 were on four wheels, and 
seven were on six wheels with a rigid base. A further 
analysis shows that 45 had a single pair of driving wheels, 
7 With the 
exception of the 19 bogie engines, it may be pointed out 
that none of the engines were built with any special 
consideration for the roads on which they have to run. 
They were generally the standard pattern of the different 
firms at the periods when the orders were given. That being 
so, and the condition of the primitive American tracks being 


| taken into account, there can be no doubt that many of 


| them were practical failures from the moment they were 
| landed 
| adapted, as witness the Stevens 


Some were capable of being 
John Bull—and several 
others, and, indeed, it is possible that few, if any, performed 
any efficient service until so transformed. 


on the other side. 








pair of 4ft. Gin. leading 
wheels, and a single pair 
of driving wheels 5ft. 6in. 
in diameter. All these seem to have had the same type of 
boiler, the barrel measuring 7ft. 4in. by 2ft. 8in., with 90 tubes 
of 2}in. diameter, and a fire-box having the following dimen- 
sions: 2ft. 6in. by 3ft. 4in. by 3ft. 3in. The heating surface, 
according to Whishaw, was, tubes, 396°18; fire-box, 42°79; 
total, 438°97 square feet. 


Cc. TAYLEUR & CO.’S 


Messrs. Hackworth and Co. built two engines for the | 


Wilmington and Raleigh Railroad in 1838 to the order of 
Mr. Jennings, through Messrs. D. and J. Burr and Co., both 
being six-coupled engines with castiron wheels. The Halifax 
had inclined cylinders at the sides of the smoke-box, with the 
connecting-rods driving on to the cranks of the middle pair 
of wheels, which had “blind” tires, i.e., without flanges. 

















“RALEIGH,” (No. 38) 1836, RALEIGH & GASTON RAILROAD 


At the same time, this article will not have been written 
in vain if it serves to show that American mechanics were at 
the outset largely indebted to British makers for providing 
the first ideas of locomotive building, and to remind them 
that many of the most famous railroads in the United States 
derived their first engine power from this country. If with 
this common ancestry, British and American practice have 
appeared to develop widely divergent traits, it may be pointed 


out that the difference has at all times been more apparent 
than real, and that, as time progresses, there are not wanting 
evidences that in many vital respects the two practices are 


slowly perhaps, but surely, coming together again. 
In later years two engines have been sent to America. 





C. TAYLEUR & CO.’S “‘ FIRE FLY,” (No. 4) 1833, CAMDEN & 


The Samson, on the other hand, which was in use for about 
forty-five years, had outside vertical cylinders, driving down- 
wards on to the rear pair of wheels, and must have been 
something of an anachronism, as English practice had 
certainly at that date achieved a better method of driving 
than that most objectionable one. 

One engine was built by Messrs. G. Forrester and Co., 
of Vauxhall Foundry, Liverpool, for the Boston and Provi- 
dence Railroad in 1834, and was delivered in the following 
year. It was named New York, and, as can be seen from the 
accompanying illustration, was a four-wheeled single engine, 
embodying all the peculiar features of the firm’s standard 
patterns of the period, to which the nickname of “ Boxers” 
so appropriately attached itself. The New York was, in fact, 
built to the same drawings as the three engines which were 
supplied to the Dublin and Kingstown Railway at about the 
same time. 

In all, as the foregoing brief description will have indicated, 
there were 106 engines built by English firms for American 
railroads between the years 1828 and 1838, the distribution 
being recapitulated in the following table :— 

R. Stephenson and Co. 
| 
Braithwaite, Milnerand Co. .. .. .. 1 
Rothwell and Co. - 

C. Tayleur and Co. ee Retwnieer * wees 
Benjamin Hick and Co. .. .. ... 5 


42 locomotives. 
20 ” 
” 


” 


6 
7 
7 
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WOODBURY RAILROAD G. FORRESTER & CO.’S 


first of these was a Webb compound engine of the well-known 
London and North-Western type, which was purchased by 
an American railroad for the purpose of making elaborate 
tests of Mr. Webb’s system, and which, despite the vastly 
different working conditions under which it had to labour, 
seems to have ably maintained the high reputation of its 
designer. Still more recently Mr. F. C. Winby designed, 
and Messrs. R. and W. Hawthorn, Leslie, and Co., built, 
the large eight-wheeled engine, James Toleman, which was 
sent across to the Chicago Exposition in 1893, and sub- 
sequently ran for a short time on the Chicago, Milwaukee, 
and St. Paul Railroad. It was described and illustrated 
in this journal at the time, and in an article published in 
THe Encineer of January 29th, 1896, we gave details of 
its working and present fate. 

Neither of the engines last named, however, call for 
detailed mention here, as they scarcely come within the 
province of this article. Nor, on the other hand, need more 
than the barest allusion be made to the few isolated 
examples of locomotives supplied by American builders to 
English railways. These were five in number, four being 


engines with leading bogies and single driving wheels, named | 
respectively England, Philadelphia, Columbia, and Atlantic, | 


supplied by Messrs. Norris and Co., of Philadelphia, to work 
the Lickey incline on the Birmingham and Gloucester Rail- 
way, in 1840. The fifth was the famous Lovett Eames— 


The 


“NEW YORK,” 


| height, 9ft. 8in. 


Bi 4 
No. 5000 from the Baldwin shops—which was sent oy 
1881, more as an advertisement of the Eames brake 
for any other purpose. It was a single driver, 
Wootten fire-box, and after working a few tr 
Lancashire and Yorkshire and Great 
was scrapped in 1884, as no company 

| take it over. 
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CENTRAL LONDON RAILWAY. 


THE following particulars of the system to be adopted jn work 
ing the Central London Railway have been supplied to us by the 
Thomson-Houston Company : 

The total length of continuous railway over which electric 
traction is to be provided is about six and a-half miles, exclusive of 
crossovers at stations and sidings. It is intended to run a an 
and a-half minutes’ service, with trains of seven carriages each, with 

| a total seating capacity each of 336 passengers, and weighing 105 tons 
loaded, exclusive of the locomotive. The average speed of the 

i trains is to be fourteen miles per hour, including stoppages at 
stations. The electric plant, which is to be installed by the 
British Thomson-Houston Company, is on the three-phase system, 
and has been designed by their consulting engineer, Mr, H, F 
Parshall. There are to be three sub-stations in the lower portion 
of the lift shafts at the Davies-street, Notting-hill Gate, and Post. 

| office stations, Additional plant is to be installed at the Marble 
Arch station, but will at present be only of the nature of a spare 
plant. The boiler plant will consist of sixteen Babcock and Wil 
cox boilers in eight batteries of twoeach. The evaporative power 
of each boiler is to be 12,000 1b. per hour, the heating surface 3589 
square feet, and the pressure 150 Ib, per square inch. The boilers 
will be fitted with Vickers’ mechanical stokers, which will be 
supplied with coal by a conveyor from a storage tank on the top 
of the boiler-house, having a capacity of 1500 tons. The coal cop. 
veyor also serves to remove the ashes, and will be driven by an 
electric motor, Each engine will be supplied with an independent 
combined jet condenser and air pump of sufficient capacity to take 
the maximum quantity of steam, The condensing and injection 
water will be forced to the top of four Barnard cooling towers, 
each tower being furnished with two fans ‘Uriven by electric 
motors. The engines are six Reynolds-Corliss cross-compound con- 
densing engines running at 94 revolutions per minute, to give 1300 
indicated horse-power each, with cylinders 24in, and 46in. diameter 
by 48in. stroke. The engines are capable of being run non- 
condensing, and either high or low-pressure side can be run in- 
dependently. The steel fly-wheel 1s to weigh 44 tons, and js 
built up in eight segments. The engines are guaranteed for a con- 
sumption of 134 1b. of steam at 1000 indicated horse-power whin 
run condensing with 264in. vecuum, 

The three-phase generators will have 32 poles, and a capacity cf 
850 kilowatts, 500 volts, and £5 cycles. They are of the revolving 
field type, the coils of the stationary armatures being held in slots, 
There are ventilating ducts through the body of the armatur:, 

| similar to the standard armature construction of the British 
Thomson-Houston Company. The total weight cf each generator 
is nearly 36 tons. Four of the six units will be sufficient to take 
care of the average load. There is, therefore, a margin of 50 per 
cent. over the present requirements of the plant. The switch. 
boards have been specially designed, the high tension switches 
being double break, half of the break being on each side of the 
panel. All high-tension contacts are mounted on ebonite. 

The Notting-hill Gate and Davies-street sub-stations will contain 
one rotary converter in each station, with necessary transformers 
and switchboards. At the Marble Arch and Post-offive sub- 
stations there will be two rotaries in each. Each rotary has a 
capacity of 900 kilowatts, and will be of the 12-pole type, running 
at 250 revolutions per minute. They are capable of being run up 
either from the three-phase or the direct-current side. The step- 





1834, BCSTON & PROVIDENCE RAILROAD 


down transformers reduce the line potential from 5000 volts te 
330 volts. They are of the air-blast type, but instead of following 
the usual plan of forcing the air through the transformers, the air 
is drawn through, and the hot air is expelled through sheet steel 
pipes running up the centre of the spiral staircase of the stations, 
thus providing ample ventilation for the sub-stations, as well 
effectively cooling the transformers. The weight of each trans- 
former will be 3°5 tons, : 
The cables connecting the power-house with the sub-stations will 
be carried through the tunnels on brackets. They are of the 
B,1.W. Co.’s standard paper insulation type. The third rail wil! 
be of steel, weighing 801b. to the yard, of channel section, supported 
on creosoted wood insulators, each joint being bonded with fow 
flexible crown bonds. The rails of both up and down lines will !« 
divided into four sections, and interconnected by circuit breakers 
The Jocomotives will be mounted on two trucks, each truck carrying 
two motors of 150-horse power. The total weight of the loco 
motive is about 42 tons, Total length of locomotive 29ft.; tota 
The motor will be controlled by series _paralle 


as 


| controllers, provided with magnetic blow-outs, which will plac 
| the four motors in series, two in series and two in parallel, or @l 


four in parallel, as desired. The trains will be fitted throughou' 


| with Westinghouse air brakes. Lifts will be provided at eac! 


station, and it is proposed that these should be _ operated 
electrically, with current taken from a separate power wire 








Ir is estimated that the railways bring into London 
about 80,000,000 gallons of milk per annum. 
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MODERN CHINA FROM AN_ ENGINEER'S 
, POINT OF VIEW. 
RAILWAYS AND RAILWAY PROJECTS, 


| Krom our Special Commissioner. | 


SHANGHAI, January 15th. 


No, I. 


Most English engineers will remember that there was 
4 modest, though energetic attempt to obtain for rail- 
ways a footing in China as far back as 1876; and before 
dealing with the present state and future prospects of 
railways here, it is as well to recapitulate briefly the career 
of that first and unfortunate enterprise. Many people 
Jook to railways as affording the only practical method of 
modernising China; and as there is no doubt that foreign 


pressure will force their adoption on a considerable scale 





CAB MEL JAMES MORRISON, MW. INST. C.E. 

in the country before many years are over, the vicissi 
tudes of the old original railway scheme become endowed 
with considerable interest at the present time. All sorts 
of weird accounts appeared in the press of twenty years 
ago to explain the tearing up of the line, the prevailing 
impression being that it was due to religious fanaticism 
on the part of the simple Chinese, who regarded the 
locomotive as an evil spirit destined to play havoe with 
their morals and their prospects. This was rather sen- 
sational and romantic, but not at all true. 


| { 
all events, the people took to them with enthusiasm, and 


their future success in that country was already assured. 


| Then why not try them in China, where the field was | 


immensely larger, where the population was immensely 
greater, where the distances and cost of transporting 
produce to available markets were immensely heavier, 
and where, above all, there were no earthquakes worth 
mentioning ? For the simple reason that Chinese 
methods do not resemble those of Japan, and that it 


capital, which perhaps was a fortunate thing, for had it 


| been otherwise it would have been hardly likely that the 


mining tramway would have been allowed to develope 
by degrees into the first permanently established railway 
in the Chinese empire. 

This was not all brought about in a day, however, for 


| there was no-suggestion in the first instance of a line for 


by no means follows that what is a success in the one | 


country will prove to be so in the other. So, if the 
Woosung Road Company, as this railway company was 
called, built its hopes at all on the success of the 
railways in Japan, it made a miscalculation. 

In 1876 Mr. Gabriel James Morrison, of Westminster, 
came out as engineer in charge of the laying and running 
of this line, and in the dual capacity of representative of 
the shareholders’ and of the contractors’ interests. In 
June of the same year about half of the line was opened 
for traffic. I enclose a photograph of the starting of the 
first train. The prospects of this railway still looked very 
satisfactory, as the Chinese population took a vivid in- 
terest in the undertaking, making long journeys from all 
sorts of places to have the satisfaction of riding up and 
down the line—treating, in fact, the new means of loco- 
motion as we in England treat a * big wheel,” a ‘fat 
lady,” or a ‘‘tatooed nobleman,” at a show. Long 
before the line was closed, however, the business value 
of it was recognised by the Chinaman, and he utilised it 
steadily as a practical time-saving machine. Great, 
therefore, was the consternation of this energetic little 
company when the British Minister from Peking notified 
it a couple of months after the start to close its line. 

The Chinese officials had said they would not have it. 
in spite of the concession. That was all, and we, as we 
usually do in our policy in China, acquiesced. However, 
by agreement, which means by “ making things right” in 
certain quarters, the Chinese allowed the railway to be 
completed, and the whole length from Shanghai to Woo- 
sung was opened in November of the same year, and 
actually ran successfully for about twelve months, during 
which time it carried 300,000 passengers. Meanwhile, 
the Chinese authorities purchased the line at a fraction 
over the cost price, the company selling it to them 
because it knew that if it did not do so something 
would happen to stop it working. And the day after 
the Chinaman had bought the railway, or rather the day 
after he had paid the final instalment, he began quietly 
to take the line up; and such of the material as was not 
lost, stolen, or spoilt, eventually found its way to the 
island of Formosa. 

There were no “ hordes of infuriated religious fanatics,” 
tearing up the white man’s work, and ‘ wreaking their 
vengeance on the foreign devils... The Chinamen 
wanted and appreciated the railway, but the mandarins, 
whose safety lay in keeping the country closed to them, 
said simply that they would not have it, and that was 
enough. If Great Britain had chosen to make a stand 
then, or on many of the occasions which presented them- 
selves afterwards from time to time, she could have in- 
sisted on the proper introduction of railways into China, 


and have arranged for them to be controlled by English- | 


men. Itis to be hoped that if she is lending money to 
China now she will obtain important railway concessions. 
Such railways, for the purpose of ‘* saving the Chinaman’s 


| and fitted to a trolley. 


public traffic, nor was the idea of mechanical traction 
even admitted. Whether or not the original tram line 
was a wide-gauge one I do not know; but at the end of a 
few years we heard of a 4ft. 8}in. gauge, and also of a 
sort of nondescript locomotive made by Mr. Kinder out 
of, I believe, an old traction engine adapted to the work 
This apparatus must have been 


crude in the extreme, and one need hardly lay stress 
either on its speed or on its economy in working; but it 
was something to have got the Chinese-to accept the 





SHENG TAOTAI, Director-General of Chinese Railways 


principle of mechanical traction, even had it taken the 
form of a steam roller. The thin end of the wedge, how- 
ever, having been inserted, Mr. Kinder did not let it rest 
there. He later on constructed locally a rough loco- 
inotive, from: which better results were obtained, and 
eventually got the authorisation to purchase locomotives 
from England and America. Finally, this line became 
extended from Kaiping to Tonku, which is within a mile 
or two of Taku, on the coast of the Gulf of Pechili—see 
railway sketch map herewith. There were about eighty 











THE STARTING OF THE FIRST RAILWAY TRAIN 


The principal promoters of this enterprise, which was 
a purely British one, were Messrs. Jardine, Matheson, 
and Co., of Shanghai and elsewhere in the Far East. 
The joint contractors were Messrs. Ransomes and 
Rapier, of Ipswich, and the late Mr. John Dixon, of 
Cleopatra Needle fame, who were also large shareholders. 
A concession was obtained for the building of an experi- 
mental line of light railway of about ten miles in length, 
destined to connect Shanghai with Woosung. The 
locality was well chosen, for Shanghai was the most 
prosperous, cosmopolitan, and enlightened city in China. 
It was in great need of rapid communication with a 
town nearer the mouth of that interminable river and 
beyond its exasperating bar; the country was a dead 
level, and there was, as Chinese opposition goes, prac- 
tically no opposition to the scheme. By this time, too, 
the railways in Japan had begun to show that there, at 





face,” as it is called, might be named ‘‘ Chinese Imperial 
Railways ; but the revenue from them should be con- 
trolled by Great Britain as security for her loan, as in the 
case of the Chinese import duties. 

On the first railway above referred to Mr. Morrison 
employed only four foreigners, all of whom were British 
subjects, viz., one contractor's foreman, one platelayer, 
and two engine drivers. 

The next step towards railway making in China came 
about in an unexpected manner, and its influence asserted 
itself so gradually that the railway became an established 
thing almost before people realised its existence. In 1877 
or 1878, Mr. Claude Kinder was appointed as assistant 
engineer to the Kaiping Collieries, in the neighbourhood 
of Tientsin. One of the first things he was called upon 
to construct was a tram line for the purpose of carrying 
the company’s coal. These mines were owned by Chinese 





IN CHINA, JUNE, 








1876 


miles of 4ft. Shin. railway between these points, con- 
structed in the cheapest possible manner, except that the 
rails and bridges were of good quality. But, bearing in 
mind the funds at Mr. Kinder’s disposal for the purpose, 
the work has been extremely well done. About twelve 
years ago this line, owned by the Chinese Engineering 
and Mining Company, was opened to passenger as well 
as goods traffic, and its owners became a railway company 
in the ordinary sense of the word. 

Here again we have a forcible example of the contrast 
between Japanese and Chinese methods. In Japan it 
was the Government who introduced and nursed the 
railways, until they had taught private companies how to 
run them satisfactorily ; whereas in China we find that 
there has been a steady and uphill fight on the part of 
foreigners and private individuals against the Government 
to force railways on the country. This persistent pres- 
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sure took practical effect in about 1888, when the Imperial 
Government, always on the initiative of Mr. Kinder, 
decided to construct a line on their own account, connect- 
ing Peking with Tientsin and Shan-Hai-Kwan. This they 
did, utilising as far as they went the existing lines belong- 
ing to the Chinese Engineering and Mining Co., but not 


taking them over. 
total length of something under 200 miles, represent at 
the present day the whole of the lines in operation in 
China, as far as public railways are concerned, and this 
little system affords the strange incongruity of a private 
line sandwiched in between two extremities of Imperial 
railway —a line begun in the centre at unimportant 
towns, and extended outwards in both directions. The 
greatest railway engineering triumph that has been 
carried out up to the present in China is the building of 
the bridge across the Lan Ho. This structure stands on 
stone piers, with concrete foundations on the caisson 
principle. It measures, between abutments, 2174ft., and 
the main spans are 200ft. each. The principal workshops 
of these railways are at Tongshan and Tientsin. The 
speed of the trains does not exceed 20 miles an hour. 

It was the opening of the Peking-Tientsin section of 
the railway last year that may be said to have finally 


broken down the barriers of prejudice from certain | 


These combined railways, having a 


the Germans are doing the same between Peking and the 
Yangtsze Valley. The French are building railways on 
territory acceded tothem by China in violation of China’s 
treaty with Great Britain. And finally, we are told, but 
I cannot say yet whether it is a bond fide scheme or not, 
that terms have practically been arrived at between the 
Chinese Government and a Belgian Syndicate for the 
construction of a line between Peking and Hankow. 
This, if it is true, represents the most valuable railway 
concession of the lot. This project is merely indicated on 
the map by a bee line between the two points, as its 
actual course is undetermined. There is no doubt that 
Great Britain or British financial people, unless they 
wish to be left out altogether, should lose no time in 
securing any railway concessions that are to be got 
between Peking, Hankow, Nanking, and Canton, which 
represent the districts where railways are most needed, 
and would bear the greatest profit. 

Mr. Gabriel Morrison, whose photograph I enclose, 
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that Mr. 


One of the most promising signs as to the int 
the Chinese to extend their railway system is 


Sheng, who was at one time Tao-Tai, or District 
Governor, of Tientsin, has been appointed Directoy 


General of Railways. I send his photograph h 
and would point out that to this gentleman the 
owe the organisation of the system of telegraphy whic} 
now permeates their country. The area of his contro] 
over the railways is said to cover from the Yangtg,, 
northwards; but as he has nothing to do with’ the 
Government or the private lines above referred to, a 
there are no others open in China as yet, he may be said 
to be a king without a kingdom. It is to be presumed 
that it will be to his advantage to build railways elge. 
where to justify his title, the more especially as a hand. 
some building has just sprung up in Shanghai, a little of 
the Bund, which bears the promising inscription on the 
door: plate, ‘‘ Imperial Chinese Railways.” He hag 
‘ already a little project in hand, and it is a strange thing 

. 


erewith, 
Chinese 











quarters as to the adoption of railways in this country; | 


the enormous advantages to trade in connecting two 
important centres like those having brought an object- 


lesson with it that even the opposition of highly-placed | 


individuals will find it hard to efface. There is con- 
sequently every prospect of a reasonable and continuous 
extension of railways from this date forward in China. 
Now, it rests mainly with Great Britain as to which of 
the foreign countries are to get the benefit of this work, 
and there is not the least doubt that if we allow Russia, 


Germany, and France between them, to run China for | 


their own ends—and this is what the British Government 
seems inclined to let them do at present—we shall see 


very little advantage from the extension of railways or | 


anything else in China; and this in spite of the fact that 
Great Britain and British subjects have been at once 
more energetic and more disinterested than any other 
people in assisting China to modernise herself. 
be feared that we have let matters slide too far to admit 
of our having a voice in railway concessions north of 
Peking, and it is probable that the Chinese, in bringing 


It is to | 


their railway up as far as Shan-Hai-Kwan, have reached | 
the northern limit of their extension, for the Russians, | 


who, in dealing with China, do not mince matters as we | 
do, have, as will be seen by a glance at the map, per- | 
meated Northern China with their railway projects, in- 
cluding one line running south as far as Shan-Hai-Kwan. 
Anyone who studies Russian methods in the Far East | 
knows quite well that she does not wait, like Germany, 
for the murder of missionaries, or of anybody else, to 
afford her a lame excuse for violating international law, 
but when dealing witha weaker party she always takes what | 
she wishes to take. So that, unless some other Power | 
should endeavour to check Russian action, it may be 
taken for granted that the Russian railway projects shown 
on the map will have effect. 

If any illustration is required as to the practical back- 
ing which Russia affords to her engineers and share- 
holders when building a railway in a foreign and nominally | 
friendly country, it is conveyed by the following extract 
from the North China Daily News of a few days ago, 
and refers to the Russian troops who are destined to 
protect the Manchurian railways :— 


The Russian volunteer steamer Voronish, from Odessa to Singa- 
pore and thence direct to Nagasaki, left that port on the 4th inst. 
for Vladivostock, She had a valuable cargo of 5000 tons of railway 
materials. General Tchetchagoff, and a large staff of officers and 
their families, were passengers ; she is taking also a fine body of 
850 Kuban Cossacks to form a guard for the Manchurian Railway, 
where the banditti have been giving great trouble to the con- 
structors. These men have been engaged for years in similar duty 
in protecting the trans-Caspian railways against the Tekkes and 
other nomads. They are all mountaineers from different tribes 
in the Caucasus, and are men of splendid physique, having been 
selected out of a large number of volunteers from the railway 
troops in the trans-Caspian region. They are very well found in 
everything, and have besides a pay of a rouble a day ; and many 
have their families with them. It speaks volumes for the 
skill of the Russian rule, that it can successfully change in a few 
years such implacable foes into faithful soldiers, They are 
particularly fine riders, and they will be mounted from the large 
mobs of wild Siberian horses in the trans-Baikal, and any bandits 
that may happen to meet them will be promptly attended to. 
When the great length of the railways projected under Russian 
influence in and about China is compared with the extent of those 
in trans-Caspia, it may be taken for granted that this force is not 
the last one of its kind to find its way to the plains of Manchuria. 








Thus the North of China is to be flooded with irregular 
troops, and other legalised desperadoes in the pay of 
Russia; and it may be taken for granted that the presence 
of these men will have a much more powerful effect on 
the Peking Government than any half-hearted diplomatic 
negotiations which we may think well to institute. 

Let us, however, assume that we have no right to 
interfere with Russian projects in Northern China, and 
that the railway schemes of France in the south, who is 
already beginning to push her projects of lines across the 


and who besides being the pioneer railway engineer in 
China, is thoroughly acquainted with the whole of the 
above defined area of country, states that there are no 
very great obstacles in railway building to be encoun- 
tered throughout the whole route from Peking to Canton, 
with the exception of the traversing of the Yellow 
River, with its shifting bed. 
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A railway from Peking to 


| Woosung. 
mortem tribute of respect is being paid to the excellent 


Swam Exe 


that this first undertaking to which he is destined to 
devote himself should be to construct, over practically 
the same road as that used by the former English 
company, a new 4ft. 8}in. railway between Shanghai and 
Thus it would seem that a sort of post- 


judgment of the shareholders of the defunct company by 








frontier from Tong-King into China proper, are equally 
outside our sphere of interest. Let us assume with an 
exaggerated humility that British interests are mainly 
confined to the provinces in and around the Yangtsze 


Valley, or at all events that they do not extend further | 


north than Peking, or further south than Canton. Under 
these conditions, we find Germany stepping in between 
us and Peking, and filling the Shantung Province with 
troops—there will be five or six thousand of them there 
by the time this letter reaches you—and with an aggres- 
sive programme which includes the building of a railway 
from Kiao-chow to Tientsin and Peking, with the avowed 
object of tapping the trade from the northern provinces, 
which now finds its way down through waterways to the 
Yangtsze, and of diverting it into her own hands. Thus 
the Russians are backing up their demands for railway 
concessions by armed troops on the north of Peking, and 





Canton, vid Hankow or Nanking, would probably have a 
length of some 1400 or 1500 miles, and in conjunction 
with the Yangtsze River, which cutsit at right angles at 
a little more than half way down its length, would 
control all that is valuable, commercially and industrially 
speaking, of get-at-able China of the present day. With 
such a railway concession, properly authenticated and 
adequately protected, Great Britain could afford to lend 


with regard to the concessions accorded to other nations. 
But unless we take measures to obtain some very 
substantial concession in China for railways, Englishmen 
stand the greatest chance of seeing their trade and their 
prestige, both of which until now have been able to hold 
the first place among nations here as elsewhere, rapidly 
dwindling and being absorbed by the representatives of 
more enterprising countries. 





China any money she might want, and to be indifferent | 


| the Chinese who killed it. Let us hope that the new 
| road will be as well built and meet with better treatment. 
| The construction of the new line has been placed in the 
| hands of Mr. H. Hildebrand, a local German engineer, 
who, from all accounts, is an extremely able man. 

| A reference at least to the orthodox Chinese wheel- 
|barrow is not so out of place in a railway article 
|as one might think, for it is against this primitive 
| vehicle that the railways of China will have to com- 
pete both for passenger and goods traffic. Until now 
it may be said to have held its own, and as a 
practical conveyance it has its merits, for on it I have 
seen as many as six people being wheeled by one man on 
the level. Nor is it so out of date as one might imagine, 
for I understand that the British Government have 


recently ordered a number of them for carrying cement 
‘in connection with railway work in Africa. 


An ordinary 
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ion of a2 of cement in this country for these barrows is two | athwartship chains above kept taut by stretching screws. of Limehouse, and engined by the Messrs. Rennie, of 
tM Mo. peg i Rey Through the open tops of these camels the workmen a As the engines of bang vessel were of a type 
istrict ‘ Thus while we complain of Chinese procrastination in | descended, and in a few days replaced all leaky rivets by | di oe pres any — — in = yr eagena Ps pr 
rectoy lopting our civilisation, they at all events let us build a| fresh ones. After the repairs were <a the | gla to ae ; yet x e sayy a on the pro Ee re) 
ewiih ray for them twenty-two years ago, even though they fractured keel bar being strengthened with fish-p “— the — ; me e pi Prat oO re a after 
inese murchased it and destroyed it. Well, now it would seem | the cofferdam was released from the ship’s sar igi — ¢ 1e es in which they were fitted was appro- 
which Tat our Government is adopting the time-honoured | the assistance of her cable to sink it until = a = fee 16 deihimed sndh tilit e Mea 
Onto] Chinese national means of locomotion. It is highly keel, when it was hauled from under her, possibly again | - © engines were — _ on a e paten - 
gtsze srobable that after a short trial we. shall discard the to do duty in a similar emergency. From the foregoing | eben ge 20 pone” Messrs. — a 
1 the Fninese barrow, as they did our railways, for I do not | brief description of a great damage done and successfully | cylinder, with aa oom lenser 3h - pany, Eve _— 
» and pelieve that anyone but a Chinese coolie could handle | repaired, our younger readers will be able to note how the | on either side of the main eran = apne ag par 
> Said one. Thus Great Britain will have had her revenge. A: sciciasta hate eatee pri peeve Sheed ye a 
umed And that is all that Great Britain is likely to get, unless a ———————— a S ona a that ‘the an peo 
else. our Government should wake up to the fact that our | \ or ae 2 thrust on the shaft * equa- 
land. prestige as a nation and our commercial interests are at | a [ pee a ee lised, The aiaonll pectin, 20 
e off stake in China. | Russia, I rance, Belgium, and Germany | — preare of he aie with 
| the are all on the railway concession hunt out here, and three "\ Stile“ Mikeiae Pt ni aie 
has out of the four Powers named are prepared to back their | \ \ pnt of , ee in Figs 
hing demands with a big display of force. America, too, seems | 74 “'15—the first bein ‘an 
likely to cut England out in the supply of materials for | a be sober te pl the pee ; 
China. Great Britain and Japan, the only two countries = “s he ad a 
f B plan—shows their simplicity 


who would seem to have a legitimate claim on China for | gaa tt 
concessions or consideration, are the only ones who are not | Se te | ae 
attempting to push their interests here. Perhaps this is | ee ae a ee 
because they are the only two Powers with interests in 

this part of the world who have had any regard for inter- 

national law and China knows it, and consequently is | 
+ not afraid of us. 


and compactness, a great 
advantage being derived by 
the condensers being close 
to the cylinders, thereby 
ensuring a better vacuum. 
Beyond this they need little 
| seeming difficulties of the situation were surmounted | further description than a few particulars as to their 
with what were in reality very simple appliances. dimensions and the kind of boilers that supplied them 
; aa ; ‘ny penixpEpiye| The misfortunes of the Croesus were, however, not at | with steam. 
SHIPK( ILDING AND MARINE . ENGINEERING |an end with the falling of her screw propeller off the The diameter of the cylinders was 41in., with a piston 
ON THE THAMES IN THE VICTORIAN ERA. Cape. With the repairs effected in Sydney harbour she | stroke of 1ft. 10in. The engines drove, at 82 revolutions 
No, XIV, succeeded in reaching England safely, where she was | a minute, a common two-bladed screw 10ft. diameter 
Brrork leaving on her maiden voyage to Melbourne the | docked and made thoroughly seaworthy; but by this | and 15ft. pitch, its length being 2ft. 10in. They were 
(resus had a three-days’ trial at sea, as a test of speed, | time, the country being involved in war with Russia, the | supplied with steam by two four-furnaced boilers of box 
ke., when the following results were obtained :—In a stiff| ship was taken up by the Italian Government for the | form, worked at a pressure of 20 lb. per square inch, 
breeze, under canvas, with screw disconnected, she made | conveyance of troops to the Crimea, and while engaged ' that were not required to be kept below the load-line of 
from 13 to 14 knots; close hauled, with double-reefed | 
topsails, courses, trysail, and jib, and no steam, her speed 
was 10} knots. In smooth water, with no sails, she | 
steamed 10} to 11 knots; and against a heavy N.E. gale, | 
with a rough sea—coming up the Channel—she went | 
through the water 44 to 5} knots. 

Being but an auxiliary steam-powered ship, the results 
attained at her trials were deemed most satisfactory, as | 
throughout them the engines worked admirably, without | 
anv heated bearings, the boilers giving an ample supply 
of steam at all times. During the trials the engines 
averaged fifty-two revolutions a minute, the average steam 
pressure being 16 1b, and the vacuum in the condenser 
27in. The ship having bunker room for a supply of coal 
more than sufficient for the voyage out, and having 
stowed in the hold an additional 600 tons for the home- 
ward passage, it was thought that she would be able to 
make her voyage to Australia and back either way in 
sixty days or under, 

Having taken on board a fair complement of passen- 
gers, the Creesus, shortly after the completion of her trials, 
left Southampton for Melbourne. As she was fitted with 
a screw-lifting apparatus — somewhat similar to that 
described and illustrated in a previous article—it was only 
intended to use her auxiliary power as occasion required. 

All went well on the passage until the ship was off the 
Cape of Good Hope. The previously favourable winds 
having dropped, orders were given to ship the propeller 
and proceed under steam. In doing this the lifting 
gear gave way, and the propeller falling several feet, | 
so damaged the keel and plating of the ship- where | 
attached to the stern-post—that it was deemed necessary 
to put in at the Cape for assistance. Here there was | 
procured sufficient clay and clinkers to enable a water- 
tight dam to be built, to prevent the water made by 
leakage finding its way to the engine and cargo spaces. 
With this temporary provision for safety the ship pro- | 
ceeded on her voyage under sail, and eventually reached 
Sydney without further mishap. Arrived there, it was 
found necessary to detain and repair her before she could 
be allowed to proceed on her homeward passage. 

Now, at that date—1853—there were no graving docks | 
in any of the Australian ports, so to repair the damage | 
done, it had to be effected while the ship lay afloat in 
deep water, the plan adopted being that shown in our | 
sketches Figs. 72 and 73. After mooring the vessel in a 
protected bay on the north side of Sydney harbour, a 
wooden cofferdam, B B in the sketches, was built on the 
adjacent beach, one end of it being made to fit the shape 
of the ship under water at a point as far forward as the 
damage was thought to extend. This dam was launched | 
into the bay and towed into position at the stern of the 
ship, sufficient weight—some fathoms of the ship’s cable 

being put into it to sink its bottom below the level of | 
the ship’s keel, and it was then drawn under her bottom. | 
When in position it was firmly secured to the vessel, and | 
the deadweight within it taken on board and carried | 
forward. 

On relieving the cofferdam of its temporary ballast, 
the upward pressure of the water caused its shaped-out 
end to press upon the ship’s plating, some sheepskins 
being interposed to form the joint; the dam was then 
pumped free of water, a few shores being fitted to relieve 
the outside pressure of the water on its sides, and | 
in a short time it was ready for workmen to start | 
the repairing of the damage done. On an examination | in this work she caught fire and was run ashore in the | the vessel, which had a water draught of I1ft. 6in. 
of this damage it was found that all the rivets securing | Gulf of Genoa—a sorry ending to a very fine ship. The vessel was timber-built—on the diagonal principle 
the ends of the lower strakes to the sternpost and those | Although there were no instances during the Crimean | of her designer—consisting of two thicknesses of plank 
in the plate landings were started, and, in addition, the | War of our Australian dependencies being molested by | worked diagonally from gunwale to gunwale across the 
keel bar was fractured in the middle of the screw space. | hostile cruisers, yet as their populations—particularly | middle line at right angles to one another, and then 
In due time this damage was repaired—work being | that of Victoria—were rapidly increasing in numbers and | externally planked in the usual way. She was 166-5ft. 
carried on day and night—when it was decided to test | wealth,it became necessary for them to provide themselves | long on deck, 27°16ft. beam, and 14 -5ft. deep in hold, 
the riveting by water pressure from within, which showed | with some maritime protection. This was specially neces- | her tonnage being about 581 tons. She was completely 
that some of the rivets beyond the forward end of the | saryto the rich gold-producing colony just named. To this | fitted as a sloop of war. 
dam were leaking, but how to get at them was now the | end the Victorian Government ordered in this country, While noting the typical iron steamships built on the 
difficulty. This, however, was overcome by fitting small | in the early part of 1855, the construction of a screw | Thames in the early pa:t of the decade, 1847—1857, 

‘ camels—C C in the sketches—made to fit the ship’s | steam warship, to be named the Victoria, from the designs | those constructed of wood must not be overlooked. Of 
sides, which were kept in position by chains, taken | of Mr. O. Lang, of the Royal Dockyard at Pembroke. | these the most notable—and at the same time the most 
under the ship’s keel, at their lower ends, and by|The vessel was_ built by Messrs. Young and Co., ' unfortumate—was the steamship Amazon, built by Messrs. 























Method adopted in Repairing the $.S. Croesus. 
Figs. 72 and 73—CRCESUS REPAIRS, 1854 
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Figs 74 and 75—ENGINES OF THE SLOOP OF WAR ‘‘VICTORIA” BY MESSRS. RENNIE, 1855 
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R. and H. Green, of Poplar, for the Royal Mail Company. | 
This vessel, which was the largest timber-built paddle- 
wheel steamer ever constructed in England, was 310ft. 
long and 42ft. moulded breadth—72ft. over paddle-boxes. 
She was fitted by Messrs. Seaward and Co. with side- 
lever engines of 800-horse power, having cylinders 96in. 
diameter, with a piston stroke of 9ft. These engines 
drove paddle-wheels of 40ft. Sin. diameter at fourteen 
revolutions a minute, which gave the ship a speed of 
11 knots an hour. The Amazon was tastefully fitted 
for the accommodation of passengers, having cost over 
£80,000; but an ill fate awaited her on her maiden 
voyage. She left Southampton on January 2nd, 1852; 
but when about 110 miles to the westward of Scilly a fire 
broke out on board, which entirely consumed her, 
some ninety-six of her passengers and crew perishing in 
the contiagration. 

Another notable Thames-built wooden ship of the time 
was her Majesty’s line-of-battle ship Hannibal, of 91 guns, 
built at the Royal Dockyard at Deptford, and launched 
thence in January, 1854. She was considered to be 
one of the finest specimens of a fighting ship that had 
ever been seen afloat, combining with a full bow above 
water—giving ample room for working her guns—a fine 
entry and run below, while the extra length given to her 
for the admission of the machinery imparted a lightness to 
the vessel not possessed by the old man-of-war sailing 
ships. Her principal dimensions were :—Length between 
perpendiculars, 217ft. 6in.; moulded breadth, 58ft. 1jin.; 
depth of hold, 23ft. 114in.; displacement, 3300 tons, 
on a mean water draught of 20ft. 6}in. 

The auxiliary propelling machinery of the Hannibal, 





ever before appropriated to sea travellers. The ship 
would carry 1000 tons of measurement goods, could stow 
1200 tons of coal in her bunkers, and had besides, the | 
usual mail, baggage and store-rooms. 

At the time of the building of the Himalaya there | 
were no definite Lloyd’s Rules of construction, or Tables 
of required dimensions of parts of iron ships. The first 
of these, based on the gross tonnage of the ship, was not 
issued until January, 1855. By this table it would appear 
that no iron ships at that date exceeded 3000 tons, so a 
fair comparison cannot be made between the scantlings 
of the Himalaya and those that would have been required 
by the Committee of Lloyd's at the time. We give, how- 











ever, in tabulated form below, for comparison, the scant- 
lings adopted in this ship's construction and those that 
would now be required by Lloyd’s for a three-decked 
ship 340ft. by 46ft. 2in. by 26ft. 8in.:— 
Items Scantlings of Lloyd's scantlings for a 
es s.s. Himalaya. three-decked vessel. 
Inches. Inches. 
mee Wx 5 ll x3 
Frames, midship .. 7x5x 4h 6 x 3b x 
” ends. . : 4 xX 35 X x2 ix 35 x yk | 
s spacing 20 midship 24 ends 25 throughout 
Reverse frames 4x 3) xX ys 4x 34 x % 
Sheer strake .. {2 to y; {# to 48 
Garboard do. 1, to }4 i to 42 
Remainder ys and ff to Ff and 1% to 
L bars. Plate. L bars. 
Upper deck beams.. S x # plate 3 x 24 x 10 12 34 x 34 x 4% 
Main _s,, Fe 2 KE ys 4x34hx4 115 x J2 34 x 3h x 
Lower ,, os oe. (IOXME gf. BHM SEME) WOE Ae Shoe BEX 
Upper deck plating Stringer, lft. Gin. x ~;in. | Complete iron deck, ,, 
Main és i 2ft. 2in. x yyin. Stringer, 3ft. Sin. x ,*,in. 


ent 





Fig. 76—H.M. TROOPSHIP 


which was supplied and fitted by Messrs. Scott, Sinclair, | 


and Co., consisted of a pair of geared horizontal direct- 
acting engines, having cylinders 713in. diameter and 4ft. 
piston stroke, the ratio of gearing being 2°36 to 1. The 
engines, which were of 450 nominal horse-power, drove an 
ordinary two-bladed screw propeller, 17ft. diameter and 
22ft. 6in. pitch, at 65 revolutions a minute, giving the ship 
a speed of 8°6 knots an hour, the working pressure of 
steam being 121]b. per square inch. In these engines the 
air pumps were vertical, and were worked by a rocking 
lever coupled up by rods to the first motion, or engine 
crank shaft. 

The Hannibal was armed with twenty-eight 8in., 
65 ewt.; thirty-eight 32-pounder, 56 cwt.; twenty-four 
32-pounder, 42 ewt. guns; and one 68-pounder, 95 ewt. 
pivot gun. She was the last line-of-battle ship built in 
Deptford Dockyard. 

Happily, in direct contrast to the fate of the Croesus 
and Amazon, there was building at this time by Messrs. 
Mare and Co., at Blackwall, a steamship which was 
destined to do excellent work for the country for over 
forty years, and to be still in existence—although lately 
sold out of the service. This vessel was her Majesty’s 
late troopship 
birthday, May 24th, 1853—originally built for the Penin- 
sular und Oriental Company, but being found too large 
for its then requirements, she was in the following year 
sold to the English Government for a troopship, in which 
employment she did admirable work, and was remarkably 
free from accidents. 


Hiraalaya —launched on the Queen’s | 


We give above an illustration of this fine old vessel, | 
which for apparent lightness of build and beauty of form | 


was very noticeable. 


She was—in January, 1854—the | 


largest ocean steamer in the world, her principal dimen- | 


sions being: — Length between perpendiculars, 339ft. ; 
breadth, 46ft. ; depth, 34ft.; water draught, loaded, 20ft. ; 
and burden, 4000 tons. The Duke of Wellington, of 
131 guns, the largest battleship then in existence, 
although of more beam and greater depth, was 92ft. 
shorter than the Himalaya, whose length over all was 
372ft. 9in.; her spar deck, as first built, was flush from 
stem to stern, and afforded an uninterrupted promenade 
of over 360ft. Her main saloon, nearly 100ft. long, 
would dine 170 persons at a sitting; and she had cabin 
accommodation for 200 passengers — first and second 
class — the cabins being the largest and most roomy 


“HIMALAYA,” 1854 


The propelling machinery of the Himalaya, supplied 


and fitted by Messrs. Jno. Penn and Son, consisted of a | 


pair of horizontal trunk engines, direct-acting, having 
cylinders 84in. diameter, with a piston stroke of 3ft. 6in., 


making from fifty to sixty revolutions a minute, and | 


driving a common two-bladed screw propeller 18ft. 
diameter and 28ft. pitch. 
box-shaped six-furnaced boilers, fitted with Lamb’s sheet 
flues—a type we shall illustrate later on—instead of tubes; 
and made for a working pressure of 141b. per sq.in. They 
were each 20ft. 2in. across the front, 12ft. 2in. high, and 
10ft. 2in. from back to front, the furnaces being 2ft. Qin. 
wide, with 7ft. fire-bars. On the measured mile trial of the 
ship in Stokes Bay the speed attained—a mean of several 
runs—was 13°78 knots per hour. As a passenger vessel 
she performed the run from Gibraltar to Malta—over 1000 
miles—in 74} hours, the quickest run then on record ; 
from Malta to Alexandria—830 miles—in 61} hours, thus 
beating the quickest passage ever before made by 7} 
hours. Her best run in 24 hours was 350 miles with plain 
sail set, her speed for some hours being 16 knots, while 
against a heavy head sea and strong breeze she would 
make 10 knots. 

After purchase by the Government, and conversion 








Steam was supplied by four | 


THE BIRKENHEAD DESTROYERS: 
TRIALS OF THE WOLF. 


H.M.S. WoLFr completed on the 9th inst. her oftie; 
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OFFICIAL 


al full. 








| power speed trials on the Clyde, in the presence of t} 
Admiralty representatives. Six runs were made on the 
measured mile, with the following results : % 

Steam. Time. Speed 

min, sec, a 

First mile.. 1 20°46 
Second mile 1 30°98 
Third mile 1 81°95 
Fourth mile 1 341 
Fif h mile 1 55} BL95 
Sixth mile 208 1 558 3l-4 


The mean speed thus realised was 31-2 knots. After com 
pleting the six miles the vessel was taken outside the ( umbr : 
to complete the three hours’ steaming at her contract speed 
of 30-0 knots, which was easily obtained, the results at the 
finish showing a speed of considerably over a quarter of a 
knot in excess of the contract. After completion of this trial 
the usual steering trials at full speed ahead and astern Were 
carried out, and the stopping, starting, and reversing of the 
engines demonstrated for efficiency. The Admiralty were 
represented by Messrs. Welch and Wisnom, Devonport Dock. 
yard by Messrs. Rider and Barry, and the chief engineer of 
the vessel, Mr. Glanville, was also present. Mr. R. Ratsey 
Bevis, jun., and Mr. Roy M. Laird represented Messrs. Laird 
Brothers, the contractors. The Wolf is the tenth 30-knot 
destroyer that Messrs. Laird have now completed for the 
British Admiralty. 


‘ae 





MOTOR CAR NOTES. 

Tue following members have been elected judges for trials 
of motor vehicles for heavy traffic to be held by the Self. 
Propelled Traffic Association in May next:—From the 
London Council’: Sir David Salomons, Bart.; Mr. Boverton 
Redwood, F.I.C., F.R.S.E. From the Liverpool Council: 
Professor H. S. Hele-Shaw, LL.D., M. Inst. C.E., &e.; | Mr, 
John A. Brodie, M. Inst. C.E., &e.; Mr. Everard R. Calthrop, 
Reserves: Mr. S. B. Cottrell, M. Inst. C.E., &e.; Mr. Henry 

H. West, M. Inst. C.E., &c. . 
| THe Automobile Club of Great Britain is organising a 
somewhat ambitious tour for Easter, to occupy six days. The 

proceedings will commence with a lunch at the Club, No. 4 
| Whitehall-court, on the Thursday ; and at 3 p.m. the tourists 
| will make a start for Guildford, where there will be dinner at 
| the White Hart Hotel. The members of the Club sleep at 
| Guildford that night, proceeding on Good Friday morning to 
| Winchester, by way of Farnham. The night will be spent at 
| the old cathedral city, which will be left for Chichester the 
| following morning. The Club makes Chichester its head- 
quarters for the night, and proceeds the next day to 
Worthing. On Easter Monday the programme from 
Worthing to Tunbridge Wells, and the next day will witness 
the closing of the tour by the run home to London through 
Sevenoaks. As there will be no adequate re-charging stations 
| on the route, it is not expected that any electrical vehicles 
| will put in an appearance. The extent of the tour will be 


| 
| somewhat over 220 miles. 
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/ENGINEERING NOTES FROM SOUTH AFRICA, 
| (From our own Correspondent.) 

THE engineering strike at home has caused some inconvenience 
to the Witwatersrand gold mines, owing to delay in the delivery 
of machinery on order. In one case the starting of a stamp 
battery had to be postponed for a couple of months because of 
the non-arrival of the mill engine from the works in England. 
Mine managers complain that British tirms are very lacking in 
this important respect of punctual delivery. The Americans are 
much more dependable, and will strain every nerve to execute an 
order to time. Probably the restrictions introduced into British 
workshops have a good deal to do with this state of affairs. It is a 
fortunate thing, so far as the local foundries and engineering shops 
are concerned ; they receive work which would certainly not reach 
them but for the difficulty of calculating on a prompt execution 
of the work at home. The two principal works in Johannesburg 
are busily engaged at present. The wages paid to fitters range 
| from £1 to 30s. a day. It is small wonder that the men have 
| been able to contribute liberally towards the support of the men 
| on strike at home. By the way, the engine drivers at one of the 
| mines have just struck on a question of wages and hours. 
| The considerable loss of power which occurs in rock drilling with 
compressed air has led to an eager desire to apply electricity to 
| this class of work. Several electric rock drills have been tried in 
| the mines of the Witwatersrand, but so far none have secured any 





| practical success, The electric reck drill has not only to compete 
| against the working efficiency of the compressed air drill, but also 
against the important fact that the exhaust air is of value for the 
ventilation of the mine. One of the latest electric drills to be 
tried on these fields was made by the firm of Siemens and Halske 
of Berlin. It did not answer, but its comparative failure is said to 
be due to its being put to do work not suited to its construction. 
The claims of the inventors of the ‘‘ Bladray ” drill have excited a 
good deal of dissent from local electricians. 

Dock «juestions are still exciting a great deal of attention in Seuth 
Africa. The proposal to spend five millions sterling upon the 
extension of the harbour works at Capetown, by taking in an 
additional area of Table Bay, has aroused considerable opposition. 
It is urged that the annual interest upon the debt would involve 
a burden upon trade for which the extra facilities for shipping 
would not compensate. At Durban the Right Hon. H. Escombe 
has been returned to Parliament as an opponent of Sir Charles 
Hartley’s and Sir J. Wolfe Barry's scheme for the extension of the 
North Pier. A limited company proposes to spend a_ million 





into a troopship, a long forecastle or half deck having | 


been added to her, she could embark and transport as | 


many as 3000 men from Southampton and land them 
in Turkey in eleven days. Taking on board—on 
February 25th, 1854—at the former place some 3820 
sappers, miners, and riflemen, she ran from thence to 
Plymouth—140 miles—in 94 hours, and there embarked 
the 93rd regiment of foot for the Crimea, landing them 
there in the time above mentioned. 

As shown in our illustration, Fig. 76, the Himalaya was 
full ship-rigged, the masts, spars, and sails supplied to her 
being equal to those of a clipper sailing ship of 1600 to 
1800 tons. Her spread of canvas, with the aid of her 





| engines, enabled her in astiff breeze to make 18 knots an 





hour, a result then proving—now 55 years ago—the 
superiority of the screw over paddles in vessels of large 
tonnage, either as respects speed, space occupied by 
machinery, or consumption of fuel; yet, with all this, 
there were still sapients in those days who could prove to 
a nicety that the screw was neither suitable nor profitable 
for ocean navigation. Their confidence was in proportion 
to their ignorance. 





sterling in improving the docks at Lourenco Marquis—Delagoa 
Bay—and installing additional plant for handling cargo. 

Several new railway schemes are about to be put into active 
execution in the Transvaal. The survey of the Pietersburg line is 








| at once tobe pushed forward, and the contract for the Vryheid 


line has just been signed. The routes for the two railways to 
Lydenburg and Ermelo are also now almost settled by the executive 
council. A new line is to be opened in the Cape Colony within a 
week or two, from Middelburg to Graaf-Reinet. 

It may be of interest to many of your readers to learn that the 
head of the Public Works Department at Pretoria has applied to 
the Government to be allowed to use the metric system in the 
work of his department in place of the present English measures. 
As the Government entertains a great jealousy of all things English 
this request will probably be granted. It may have some slight 
effect in strengthening the already strong inclination of the 
Government to go to the Continent in preference to England for 
machinery. In answer to the Witwatersrand’s demand for an 
efficient school cf mines in Johannesburg, the State mining engi- 
neer has introduced a draft law proposing the establishment of 
such an institution. One clause of the Bill provides that all the 
instruction must be given in Dutch. As nearly all the engineers in 
the mines are English or American, with a few Germans, the abso- 
lute absurdity of this proposal can easily be gauged. : 

For some time past the Cape Government has been giving the 
free use of machine drills for striking underground water supplies. 


| Several promising discoveries of water have recently followed the 
' use of these drills in the Colesherg district. 
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SECOND-CLASS BATTLESHIP MAINE 











THE UNITED STATES BATTLESHIP MAINE. 


We take it for granted that our readers know all that is 


known in this country concerning the terrible catastrophe | 


which sent the Maine to the bottom of Havana Harbour in 
a few minutes. Various illustrations of the ship have been 


published. These are for the most part fancy sketches. We | 


this week publish two views, both taken from photographs, 





1894, and lasted four hours, during w.ich the average speed 
was 17-45 knots. The indicated horse-power of the main 
| engines at 1253-5 revolutions was 9171, and of the auxiliary 
machinery 121, the aggregate being 9292. The coal con- 
| sumption was 35 lb. per square foot of grate surface and 
| 2-18 lb. per indicated horse-power per hour. 
The Maine was a useful type of cruiser, but she scarcely 
| de served to be called a battleship. No vessel of the type 


one illustrating the perfect ship, the other so much of her as | 


appeared above water after the explosion. This last was 
taken on the morning of Wednesday, February the 16th, 
1898, by the photographer for the New York Herald, The 
ship was blown up at 9.40 p.m. on Tuesday, February 15th 
In our next issue we shall give sectional drawings and deck 
plans which will make her construction clear. 

The Maine was the first ironclad possessed by the United 
States, for the Monitors scarcely deserve that titie. She was 
built at the New York Navy Yard. Her kee! was laid October 
11th, 1888, and she was launched on the 18th November, 1890. 
She was 310ft. long between perpendiculars ; length over all, 
324ft. 4in.; beam, at load-water draught, 57ft.; her normal 
draught was 21ft.Gin.; displacement, 6650 tons ; and coefficient 
of fineness, 0°596. 

In her design there are certain features more or less undesir- 
able. She was provided with two echelloned turrets, each 
carrying two 10in. breech-loading guns. The turrets were 
carried in part outboard, so that to a certain extent they 
resembled caponiers. In a seaway they must have stressed the 
ship considerably. The guns and turrets were worked by 
hydraulic gear. Her main armament consisted of six 6in. 
breech-loaders mounted in her superstructure, two firing 
ahead, two astern, and one on each broadside. These were all 
hand-served behind 2in. shields. She had a number of small 
quick-fire guns of the Gatling type, and four torpedo tubes 
fitted on the broadsides of the berth deck. 

She had an armour belt of Harveyised steel, 180ft. long and 
7ft. deep. It was 12in. thick above the water-line, and 
tapered to Tin. below it. There was a 2in. protective deck, 
and a steel Gin. bulkhead across the ship forward. The 
turrets were of 10in. plate, and the barbettes protecting the 
base of the turrets were of 12in. mild steel. 


The ship was propelled by twin screws. The triple-expan- | 


sion engines had cylinders 354in. + 57in. + 88in. x 36in., 
giving 9000-horse power at 125 revolutions. The safety valves 
were loaded to 135 lb. Steam was supplied by eight single- 
ended ‘‘Scotch” boilers, with twenty-four corrugated fur- 
naces. Each boiler had 72 square feet of grate and 2373 
square feet of heating surface. They were 14ft. Sin. in 
diameter and 10ft. long. The closed ashpit forced draught 
system was used. All the machinery was supplied by the 
Quintard Ironworks, New York. The official trial of the 
Maine took place in Long Island Sound on October 17th, 








were old-fashioned. The ship would, however, no doubt have 
withstood a good deal of hard hitting and put in some shrewd 
blows in return, but there is a certain measure of consolation 
in the cireumstance that the Maine was far from being the 
best warship possessed by the United States. 

As to the cause of the explosion, we may say that it is gene- 
rally held in naval circles that the ship was blown up from 
the outside. It is stated that portions of her bottom plating, 




















THE MAiNE FROM THE PORT 


would be laid down in the present day. While carrying four 
heavy guns, only two of these could be brought to bear at the 
same time on an enemy taking up a position a little to port 
| or to starboard, either ahead or astern. The firing of her 
| heavy guns over her deck and parallel to her superstructure 
| must have had very objectionable effect. It is questionable, 
indeed, if under the circumstances her bow 6in. guns could 
have been worked at all. The above-water torpedo tubes 


QUARTER, LOOKING FORWARD 


which was painted green, have been found {inside the hull by 
the divers. As to how or why or by whom the villainous 
deed was done, it is impossible to say anything. It is to be 


| feared that the catastrophe will have to be added to the list 


of the world’s mysteries. In this country the warmest sym- 
pathy is felt for the widows and children of those slain, and 
some consolation is to be found in the fact that the people of 
two great nations have in this way been drawn closer together. 
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SIR HENRY BESSEMER. 


Sm Henry Bessemer died on Tuesday evening at his 
residence at Denmark Hill. He was born on the 19th of 
January, 1813, and his long life has carried him into a 
generation for whom his achievements lack the interest 
which they possessed for the few great metallurgists his 
contemperaries, yet alive. By those who had had the 
good fortune to know him well his death will be keenly 
lamented. But his increasing years and infirmities have 


long withdrawn him from public life; and for the younger | 


metallurgists his name is not one with which to conjure. 

Concerning the work which he accomplished, most of 
the details are familiar to those interested in the manu- 
facture of steel, and nothing more is necessary—or indeed 


possible—just now than a recapitulation of certain promi- | 


nent facts and dates. Butthe man himself was too remark- 
able in many respects, and his career too instructive and 
suggestive, to be passed over wholly in silence. It is 
satisfactory to know that for a considerable period he was 
at werk on an autobiography. Bessemer wrote excellent 
English. He was extremely genial, and very happy and 
sanguine in disposition, and brought therefore excellent 
qualifications to the work of authorship. The history of his 
life and work will consequently no doubt possess exceptional 
interest. It will be necessary, however, to read between 
the lines to learn what manner of man he was. Bessemer 
was a very peculiar product of the nineteenth century. His 


total lack of systematic scientific training at once made him | 


and marred him. It is a noteworthy fact that in all ages, 
consciously or unconsciously, those who teach deem it 


certain that what they have to impart represents 
finality. We very seldom meet in  text-books or 
hear from lecturers suggestions that improvements 
in such and such directions are possible. If 
3essemer had been carefully taught metallurgy, as 


it was understood in the days of such men as Truran, 
for example, he would never have invented the Bessemer 
process. On his own showing, indeed, he rather blundered 
upon it than invented it; and he was carefully assured 
by those who were supposed to know all about steel 
making that ever had been known or could be known, 
that the process was wholly impossible. No scientific 
training stood in the way and stopped Bessemer from 
trying experiments. In a single instance he was 
successful, and his success worked a greater change in 
the world’s ways than it is easy to realise. But it is said 
that he spent no less than £10,000 on Patent-oftice 


fees; and of all the hundreds of inventions which 
he made, very few attained to success. The reason 
must be sought in Bessemer’s character. His ideas 


singularly lacked proportion. He failed to catalogue all 
the conditions affecting an invention, and determining its 
success or its failure; and to those whose existence he 
did recognise he was wholly incapable of attaching a just 
value. For example, he invented a steady cabin for 
ships, which was to prevent sea sickness. This cabin or 
saloon was hung upon gimbals, and somewhere about the 
middle of it was mounted a fly-wheel weighing a couple 
of tons, which was to revolve at 1000 or 1500 revolutions 
per minute. The gyroscopic action of the revolving mass 
was to keep the saloon steady. That it would operate 
to prevent rolling under certain conditions was admitted. 
Bessemer had a model saloon fitted up in his grounds at 
Denmark Hill, on a rocking platform, to resemble the 
hull of a ship. Everything worked admirably. What 
the inventor failed to see was that no strict parallel could 
be drawn between the mechanical action of the rolling 
platform on land and the tumultuous universality of 
violent motion brought about by a moderate gale in the 
English Channel. The Bessemer steamship, on which he 
certainly spent £25,000, and probably twice that sum, was 
a pronounced failure. Again, he spent very considerable 
sums on the production of a steam gun. 


the action of the steam on the bullet might be sufficiently | 
prolonged, the barrel was coiled up in itself in a flat | 
spiral, terminating in a few feet of straight pipe at a| 


tangent to the rest. He took an almost childish delight 
in seeing this weapon flatten lead bullets against an iron 
plate; he quite failed to see that there was no use for such 
a thing, or that it was as absolute a toy as the steam gun 
of Jacob Perkins. Nodoubt if Bessemer had had a sound 
mechanical training he would have avoided this class of 
work; but, on the other hand, he would have lost that 
splendid audacity of ignorance which led him to magni- 
ficent triumphs. 

Until Sir Henry Bessemer’s autobiography is published 
very little will be generally known concerning his early 
life. His father was a Frenchman, an artist, and a 
member of the French Academy of Sciences. 
we are correct when we state that young Bessemer first 
made a living by designing patterns for Paisley shawls. 
His sister was presented one Christmas with an illumi- 
nated gift book, in which were so-called gilt letters. She 
set about illuminating a book for herself, and asked her 
brother to get her some “ gold paint.’ This used to be 
sold in ‘ shells,” and when the lad went to buy one, he 
found to his dismay that the shells cost half-a-crown 
each. Half-crowns were very scarce, but he bought a 
shell, and formed the idea that he would himself make 
gold paint. The story of his endeavour we have had the 
good fortune to hear from his own lips. He believed that 
the paint was made of Dutch metal “ gold”’ foil, ground up 
to a powder with a little honey, and subsequently treated 
with varnish. He was on the right track, but his gold 
paint would not shine ; it lacked lustre. At last he dis- 
covered that it was not an amorphous powder that would 
do. The foil must not be ground up, but torn up, until 
each little flake resembled the feather on a butterfly’s 
wing. He made his machinery, and to this day the 
secret of its structure has, we believe, been maintained. 
The machine described in his patent will not work. The 
whole story is far too long to tell here. 
to say that bronze paint was the foundation of Bessemer’s 
fortune. 

Early in his career, long before the advent of the steam 
gun, he turned his attention to ordnance, and tried to 


In order that | 


We believe | 


It must suffice | 





| make shot, with spiral feathers and other devices, to do 
away with rifled grooves in the gun. But he could not 
get cast iron strong enough to satisfy his needs, and 

nothing would serve him but he must try to make a 

tougher metal. His first experiments were made in 1855. 

He melted pig iron in a reverberatory furnace, and into 

the molten metal he put broken-up bars of blister steel. 
| He got the very high heat necessary to secure fusion 
| by making a wide grate and giving the hearth a narrow 
throat. This he patented on January 10th, 1855. He 
found the clue to this process in Fairbairn’s attempt to 
toughen cast iron by adding some malleable scrap to the 
cupola, which, however, only resulted in producing white 
east iron. Bessemer made a model gun of his new 
metal and took it over to France. He presented it to 
Napoleon III., who was much pleased with the weapon, 
| and wished to reward the inventor with the Grand Cross 
of the Legion of Honour, which, however, the English 
Ambassador would not permit him to wear. He pro- 
ceeded, however, to erect gun-casting works at Ruelle, 
for the French Government; but these were stopped by 
a discovery which he made in London. We must here 
quote Bessemer’s own words from a paper which he 
read before the American Society of Mechanical Engi- 
neers. 

On my return from the Ruelle Gun Foundry [ resumed my 
experiments with the open-hearth furnace, when the remarkable 
incident I have twice referred to occurred in this way. Some 
| pieces of pig iron in one side of the bath attracted my attention 
by remaining unmelted despite the great heat of the furnace, and 
I turned on a little more air through the fire-bridge with the 
intention of increasing the combustion; on again opening the 
farnace door after an interval of half an hour these two pieces of 
pig still remained unfused. I then took an iron bar with the 
intention of pushing them into the bath, when I discovered that 
they were merely thin shells of decarbonised iron, thus showing 
| that atmospheric air alone was capable of wholly decarbonising gray 
| pig iron, and converting it into malleable iron without puddling or 
| other manipulation. It was this which gave a new turn to my 
thoughts, and after due consideration I became convinced that if 
| air could be brought into contact with a sufficiently extensive 
surface of molten crude iron the latter could rapidly be converted 
into malleable iron. 

The history of the Bessemer process, even in its earlier 
| stages, would fill a volume. The invention as it is known 
now was not arrived at for years. 
Bessemer had things all his own way, and then came a 
erash. It was found, indeed, that steel could be made, 
but only with utter uncertainty as to the quality of the 
| product. It was necessary to leave a little carbon in the 
metal, but the percentage depended on the duration of 
|the blow, and no satisfactory commercial result was 
possible. But besides this, far from getting rid of 
sulphur and phosphorus, the process seemed to aggravate 
the evil of their presence. Ina word, the whole process 
was a failure. He worked away for more than two years, 
and at last succeeded in producing a saleable article from 
a pure ore, but by this time the steel makers had lost all 
faith in the affair. Bessemer, however, about 1858 started 
a small steel works in Sheffield, with a partner, Robert 
Longsdon, Messrs. Galloway, of Manchester, supplying 
the plant, and steel was made and sold in small quantities. 





appears to us to be beyond all doubt that to him the 
ultimate success on a great scale of the Bessemer process 
was due. To settle the carbon question he blew all the 
carbon out of the charge, and then added a definite 
| quantity of speigeleisen, the manganese of which formed 
| an invaluable ingredient. Of the disputes as to priority 
| of invention, and the validity of Mushet’s claims, we do 
not care to write. They are matters of history. 

Mr. Bessemer and his partners were eminently success- 
ful, and realised huge profits. We have heard Sir Henry 
Bessemer say that he had realised himself personally 
one million sterling. He went on inventing various 
improvements in the apparatus used for conversion; and 
|he took out scores of patents for various other in- 
| ventions, such as sugar-cane crushing machinery and 
| telescopes. In 1875 the Bessemer Channel steamer was 
|launched. She was designed by Mr.—now Sir—E. J. 
| Reed, and was fully described and illustrated in our 
har She was one of the very few steamships built 





with four paddle wheels, two of which were forward and 

two aft of the swinging saloon. She was a failure from 
| the first, slow and unhandy. On the very first trip she 
| made she fouled Calais Pier, and did herself and the pier 
much harm. Her engine frames were too weak, and the 
great gyroscope in the saloon could not be made to work 
properly. The company was wound up, and we believe 
that the hull of the Bessemer was finally converted into 
a screw cattle boat, and plied in the North Sea. 

To say that Sir Henry Bessemer was a genius gives 
but an inadequate idea of the man. The curious way in 
which he got at results, almost, as it were, by instinct, 
| was very remarkable. It is nearly certain that he never 
| really mastered the chemistry of his process, and we are 
| strongly disposed to believe that he took far more 
| interest in the machinery he used than he did in the 
details of the process it carried out. It was quite useless 
| to tell Bessemer that any given device would not answer. 
| He seemed to possess some special power of making 
| things succeed which ought to have failed. Of course he 
| committteda multitude of mistakes, but they were all swal- 
| lowed up in his successes. We should but write plati- 
tudes did we attempt to dilate on the importance of the 
part which his process has played in the development of 
the carrying trade of the world. The facts are patent to 
everyone who pleases to give them a moment’s thought. 

The world began to appreciate Bessemer at a tolerably 
early period. He got the Telford Medal for a paper on 
his steel process read before the Institute of Civil En- 
gineers in 1859. In 1871 and 1873 he was President of 
the Iron and Steel Institute. In 1877 he was elected a 
member of the Institution of Civil Engineers. In 1879 he 
was elected a Fellow of the Royal Society. In the same 
year he was knighted, and in 1880 he was presented with 
the Freedom of the City of London. His reputation was 
world-wide, and the world delighted to honour him. He 
married in 1833 Miss Allan, by whom he had several 
children. Lady Bessemer died last year. 





Up to a certain point | 


Next Robert Mushet appeared on the scene, and it | 


— ——— 


Sir Henry Bessemer retained his health 
| ties, notwithstanding his great age, until quite rece tly 
About three weeks ago he was taken ill and had to k 
his bed, but he rallied, and wrote and talked we 
immediate danger was apprehended. On Tuesday te 
| noon, however, he collapsed suddenly, and passed a 
| quietly about twenty minutes past seven. ~~ 


and his facul. 


E. 





By the section of the vessel given on page 258 we nov 
o* v 


complete our illustrations of the passenger steamship Bry 
of which we gave drawings of the engines last week aaa 
» and g 


full description on January 21st of the present year, 





METRIC SYSTEM. 

Av ameeting of the Associated Chamber of Commerce, 
Rooms, Thursday, 17th March, Sir H. Stafford Northco 
M.P., in the chair, Mr. E. Matheson, M. Inst. C.E., 
the Leeds Chamber, moved the following resolution : 
the opinion of this Association, the compulsory adoption withj 
some limited period of the metric system of weights and wnenenes 
legalised by the Act of last session be advocated by every possible 
means, with the view of inducing her Majesty’s Government to 
atford facilities for the amendment of the law in this respect oa 
| that a copy of this resolution be sent to the President of the 
| Board of Trade and to the First Lord of the Treasury, This 
| Association urges the Government meanwhile to adopt the metric 
system of weights and measures, as far as possible, in all Gcyern. 
ment contracts and returns, so as to make it familiar to the 
people; and recommends individual Chambers of Commerce to 
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| press the matter upon the attention of local governing bodies 
to the end that these also may employ the syste: in alj 
| public contracts, and thus facilitate its general adoption,” 
| Mr. Matheson said the subject had been so constantly s Dp sted 
by the Chamber that there was no need to justify the position taken 


or to go into the details of the system advpcated ; but it mizht be 
convenient to state what are the present prospects of its ad »ption 
| It is already legalised, and contracts made in metrical weights 
| and measures are recognised. These measures are taught in 
| many of our Board Schools, and the principles on which they are 
| based explained. The great majority of manufacturers’ and 
| traders in this country is with us, the support coming mostly and 
naturally from those who are engaged in foreign trade, and who 
recognise how greatly they are handicapped in our method of 
| invoicing our goods. Not only the whole continent of Kur 
except Russia, but Central and South America find difficul 
dealing with goods so presented to them. No doubt the di 
is enhanced by the peculiarities of our coinage syster 
| question of money and the decimal system are, howe, 
now before us ; as we have agreed not to burden our proposal ; 
metrical measures by any action at present in that direction, 
engaged in education are almost all with us. The scl 
masters say that the change will be equivalent to 
saved or gained in the school life of every pupil. “Not 
only the scientific societies support us, but also those engaged in 
the manufactures and cummerce in what may be termed the 
scientific branches, more especially the vast industries established 
in chemicals and electrical apparatus, where metrical weights and 
| measures are already largely adopted for transactions at home as 
well as for those abroad, This exampleisof importance in converting 
those whose interests lie only at home, and who oppose our claim for 
a change for which they themselves feel no need. In this regard 
it is significant to note that quite recently a deputation from the 
Chamber of Agriculture waited upon Mr. Long, the Minister of 
| Agriculture, to impress upon him the great inconvenience caused 
by the variety of methods used in the different markets of the 
kingdom in the weighing of grain, live stock, and other produce. 
Surely if uniformity is desired they ought to side with us and 
make the bold plunge into metrical weights. It is almost certain 
that we shall have the immediate support of the United States, 
| whose decimal coinage lends itself to metrical measures, and who 
| heve already taken steps in the right direction by abolishing the 
| weights intermediate between the pound and the ton, and who 
| make their contracts in tons of 2000 lb. If the United States join 
us, Canada will certainly come in, and our Colonies will have 
| to follow. India has already adopted for her light railways 
| the metre gauge. Mr. Arthur Balfour in Parliament last 
year gave as a reason or excuse for abstention in pressing 
| our proposal as a Government measure, with which he mainly 
agreed, that we had proposed so short a time as two years within 
which it was to be made compulsory, and which, he said, wou!d 
| raise intense opposition, Our present resolution does not specify a 
period, but we do urge promptitude. As an example of the kind 
of opposition we have to encounter may be instanced a series of 
| articles in the Times by an eminent scientist who, utterly ignoring 
| the reasons put forward hy traders, demonstrated that the metre 
was not on a true scientific basis, that it was not, as asserted, the 
fraction of the diameter of the globe at the equator, and matters 
of thatsort. We claim the metrical system for two main reasons - 
one, because it is decimal, and banishes the confusion of what is 
known as compound arithmetic; but second and _ principally 
because we want uniformity with the rest of the civilised world. 
The world has adopted the British railway gauge for the sake of 
uniformity, not because of any abstract merit it possesses, Let us 
respond by adopting the world’s gauge of weights and measures. 
| It is the break of gauge in the journey made by our merchandise 
that we want to remedy. On the question of Government contracts 
I leave the representatives of the Bristol Chamber to speak. 

This resolution was seconded by the representative of the Bristol 
Chamber of Commerce, who urged that the Government should help 
to educate public opinion by at once adopting the metrical system 
in contracts. Sir Samuel Montague, M.P., and Colonel Sir Edward 
Hill, M.P. for Bristol, who have long taken a lead,in promoting 
the change, cordially supported the resolution, which, after some 
further discussion, was carried unanimously, 

















THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

THERE is still a great pressure for steam coal, and owing to the 
uncertainty of the agreement about the sliding scale there is a 
difficulty in arranging stems. Prices are advancing and very firm, 
especially smal! coal, There is rather a better demand than last 
week for house coal. The quantity of coal exported for the week 
ending March 12th was :—Foreign, 67,500 tons ; coastwise, 15,047 
tons. Imports for week ending March 15th were:—Pitwood, 
4181 loads ; iron ore, 10,605 tons ; pig iron, 1550 tons ; and spiegel 
iron, 550 tons. Steel and iron works are well employed with 
orders for rails, bars, and billets. The Ebbw Vale Company have 
an order for 15,000 tons steel rails. The various foundries in the 
neighbourhood were well off as regards orders. 

Coal: Best steam, 11s. to lls. 6d.; seconds, 10s. 6d.; 3d. extra 
shipment at Cardiff ; house coal, best, 11s.; deck screenings, 7*.; 
colliery small, 6s. 9d. to 7s.; smiths’ coal, 6s, 6d. Patent fuel, 10s. 
Pig iron: Scotch warrants, 46s. 5d.; hematite warrants, 49s. 5d., 
f.o.b. Cumberland ; Middlesbrough No. 3, 40s. 8d prompt ; Mid- 
dlesbrough hematite, 51s. Iron ore, Rubio, 13s. 8d. to 13s. 9d,; Tafna, 
13s, to 13s. 3d. Steel, heavy sections, £4 10s. to £4 12s, 6d.; light 
ditto, £5 10s. to £5 12s, 6d., f.o.b.; Bessemer steel tin-plate bars, 
£4 1s. 6d.; Siemens steel tin-plate bars, £4 2s. 6d., all delivered in 
the district, cash. Tin-plates: Bessemer steel, coke, 93. %l.; 
Siemens, coke finish, 10s, Pitwood, 14s, 9d. to 15s, London Fx- 
change telegram :—Copper, £50 10s. ; Straits tin £65 Freight: 
very firm, especially Mediterranean ports, 
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RAILWAY MATTERS. 


Iv New Orleans, practically the whole of the street | 


«ay system has been converted during the past three years 
ee de haulage to electric traction. Out of 170 miles of road, 
A miles are now operated electrically. The cost of the conversion 
has been close upon £3,000,000. 

Tue total number of passengers carried on the Prussian 
State Railways for the year 1896- 97 was 436,717,857, as against 
307,759,074 in the former, being an increase of 38,958,183, or of 
9°79 per cent. Of these, 33 per cent, were first-class passengers ; 
10°53 per cent., second-class; 52°11 per cent., third-class ; 
35°58 per cent., fourth-class. 

Tue contract for the construction of the extension of 
the City and South London Railway from Stockwell to Clapham 
(ommon is said to have been placed. This extension, which is to 
be completed in fifteen months, with the opening of the company’s 
line to Moorgate-street, now being rapidly pushed on, will, it is 








confidently expected, open a new era of prosperity for the com- | 


any. . 
Visrrors to the South of France resorts will be pleased 
to hear that the London, Chatham, and Dover Railway Company 
have arranged with the Paris and Lyons Railway Company for the 
Homeward Mediterranean Express Train de Luxe to start two 
hours earlier from Mentone, Monte Carlo, Nice, and Cannes, 
peginning on March 25th, in order to secure the connection in 


Paris for Calais, and thus always enable them to reach Victoria and | 
| shaft revolved ten minutes after being disconnected from the | 
| 
| 
} 


Holborn at 7.30 p.m, 
A BrrMINGHAM correspondent telegraphs to the Finan- 


cu 


motives, railway material, and rolling stock for the State railways. 
One well-known Staffordshire firm has secured contracts represent- 
ing over £20,000. Considerable contracts for steel and other 
requisites have been placed in South Yorkshire, whilst the Bir- 
mingham Wagon Company has obtained large orders for wagons 
and carriages. 

Last Saturday afternoon on the South-Eastern Railway 
an engine attached to several empty carriages slipped the points 
in the centre of the track on the Bermondsey side of London 
Bridge Station, and ran off the metals, The track for a short 
distance was torn up, and the metals were damaged. ‘The carriages, 
however, kept the rails, and these were easily uncoupled from the 
derailed engine and shunted back. A breakdown gang was quickly 
set to work, but two or three hours elapsed before the engine was 
replaced on the track, 


Tue attention of locomotive builders is drawn to the fact 
that the Russian Gevernment has set aside the sum of 20,000,000 
roubles for the purchase of locomotives for the Russian State 
Railways during the current year. A large number will have to 
be ordered abroad, as the Russian works, which are already full 
up with orders, cannot turn out more than about 1000 per annum 
at the most, says the Consular Journal, 
tives have been ordered for the Siberian Railway, and 100 more 
will be ordered this year, while 1,500,000 roubles will be spent 
upon rolling stock on this line. 


A RECENT report of the British Consul at Belgrade | 


states: _‘‘ A Government Commission is sitting at Belgrade to 
consider the improvement of internal communication, and is ex- 
pected to elaborate a general plan for the construction of railways 
to act as feeders for the main line. Foreign capitalists will pro- 
bably be asked to tender for these lines, which Servia has no means 
of constructing for herself, The long-talked-of railway between 


Nisch and Kladovo, will it is said, be specially given to a Belgrade } 
| THE monthly report of the Labour Department of the | 


syndicate. A contract has been signed between Servia and 
Roumania for the construction of a bridge at Kladovo on the 


Danube, where the new railway will join the Roumanian line near | 


Turvseverin, 

A serious accident, which happily resulted in no loss 
of life, occurred at Potter's Bar Station on Saturday night to the 
7.50 Great Northern passenger train from Hatfield to King’s Cross, 
The train connects with the service of the Luton, St. Albans, and 
Hertford branches, but fortunately om Saturday there were, con- 
trary to custom, very few passengers, 
appointed time, and travelled on the up slow line, in order to allow 
the Manchester express to pass, On arriving at Potter’s Bar the 
train is turned on to the up fast line to admit of passengers alight- 


ing and entering the train at the station platform, On Saturday | 


evening, however, for some reason to be explained, the driver ran 
past the signals, which were at danger, with the result that the 
train cut through the catch points and buffer stops, and crashed 
on to the platform with terrible force. The front part of the 
engine was smashed, and the first coach wrecked, the driver, fire- 
man, and guard escaping injury by a miracle. Some of the pas- 
sengers complained of being much shaken, but they were able to 
proceed to their homes. 


We learn from an American railroad contemporary that 
a new profession has sprung up on that side of the Atlantic. The 
profession seems to depend for its existence upon faulty mainten- 
ance of railway stations, thereby enabling the professor to tempo- 
rarily disable himself, and sue the company for damages. The 
Street Railway Review gives the following account of a professional 
contortionist who has chosen for a vocation the dislocating of his 
hip joint when the circumstances are favourable to securing a 
verdict for damages against a railroad company. Some months 
ago a man fell on the platform of a passenger station near Indiana- 
polis, having caught his heel in a crack, and the result was a dis- 
located hip. The company settled for £440 and attorney’s fees, 
and extended courtesies in the way of furnishing transportation 
for the man and his nurse, &c. Quite recently a similar accident 
occurred in Virginia, anda claim of damages presented. The man 
had been seen the day before hunting about the platform for a 
hole in which to catch his heel, and a traveller who was present 
recognised him as the victim of the “accident” in Indiana. The 
Virginia road did not settle his claim, and the Indianapolis com- 
pany want his present address, 


THE action of the railway companies in nearly equalising 
their rates for the carriage of timber from Rouen and east ports, 
such as Caen, Dieppe, Havre, and Honfleur, to towns in Central 
and Northern France, is a most serious consideration for those 
carrying timber to Rouen. The action is owing to the greater 
competition for traffic, and the increased efforts of the companies 
to secure for themselves that now carried by the canals, The 
position of Rouen upon one of the main navigable waterways of 
the country has always made it a favourite port for the timber 
lands, Freights to Rouen from the Gulf of Bothnia and other 
timber-exporting centres are higher than to the above coast ports, 
but at Rouen the timber can be placed in lengths and despatched 
by cheap carriage to any port of France. As a general rule 
timber despatched from Rouen to towns in the South of France 
is carried by canal as far as Grenouille on the Canal latéral 4 la 
Loire, or to Roanne in the Department Loire, and there placed 
on trucks and sent to its destination, the railway at both places 
joining the canal. The port of Rouen is now at a disadvantage, 
relatively with the east ports, so far as timber is concerned, as 
freights to Rouen will always be higher than those to the coast, 
and the difference in the railway rates for carriage of timber is 
insufficient to compensate for the higher freight. The bridge 
** Arhodin,” or Pont Trasbordeur, which is to span the Seine at a 
height of 160ft., and convey passengers and goods, carriages and 
tramears across the river in a car slung at the level of the quays, 
progresses slowly. The foundation has been constructed, and the 
placing cf the ironwork will shortly be commenced, but the whole 
is not expected to be finished before the beginning of next year. 


} News that the Indian Government has placed exceptionally | 


large ars Staff shire ¢ » Midle istricts 4 - | . ryy . 
large orders in Staffordshire and the Midland districts for loco- | metropolis from the Thames during the month of December last was | 


It left Hatfield at the | 





NOTES AND MEMORANDA. 


Tue total output of gold from Auckland, New Zealand, 
during 1897 amounted to £402,501, being an increase of £73,760 
over 1896. 

Near Boise City, in one of the States of America, 
| there is said to be a subterranean lake of hot water of 170 degrees 
| temperature, 400ft. below the surface. 

Ir is interesting to note, as demonstrating the almost 
exclusive employment of steel in shipbuilding, that during last 
year 98°5 per cent. of the tonnage classed by Lloyd’s Register was 

| built of that material, and only about 12 per cent. of iron. 

| A proposat is on foot to invite the British Association 
| to Bradford for the year 1900. It was unanimously decided at a 
meeting presided over by the mayor of that town to send an invita- 


| 


| tion to the Association for the year 1900, and an executive com- | 


mittee was appointed to make arrangements if the invitation 
should be accepted. 


on a din. line shaft 80ft. long, running at a speed of 200 revolutions 
a minute, and found to show a remarkable saving in power, says 
the American Miller, When running in babbitted boxes the shaft 
consumed 6°21-horse power, and came to a standstill two minutes 
after being disconnected from the source of power. After the 
shaft was fitted with roller bearings the power required to over- 
come the friction was found to be only 3°01-horse power, and the 


A NUMBER of tests have been made with roller bearings 
| 


source of power. 
THE average daily supply of water delivered in the 


101,849,282 gals.; from the Lea, 57,668,200 gals.; from springs and 
| wells, 34,184,975 gals.; from ponds at Hampstead and Highgate, 
} used for non-domestic purposes only, 122,496 gals. The daily 
| total was 193,824,953 gals., for a population estimated at 5,748,366, 

representing a daily consumption per head of 33°72 gals. for all 
| purposes. The relative proportions of the supplies from the above 

various sources were as follows:—From the Thames, 52°55 per 
cent.; from the Lea 29°75 per cent.; from springs and wells, 17°64 
per cent.; from ponds, 0°06 per cent. 








ACCORDING to a return made by Mr. Bathurst, of the | 


Public Carriage Department of the Metroplitan Police, there are 
3190 omnibuses and 1378 tramears in the metropolis, making 
together 4568 public vehicles. 
wheeled cabs and 7923 hansoms. Together we have a grand total 
of 16,076 cabs and omnibuses and tramears. The General Omnibus 
Company runs 1151 vehicles, and these carry 172 millions of 
passengers, the Road Car Company runs 350, and these carry 58 
millions. But there are still to be included in the aggregate of 
omnibuses licensed by the Commissioner of Police 1650 omnibuses 


| that are not owned by the two leading companies. a 


In addition, 400 locomo-/ Tests as to the effects of impurities on the electrical 


| conductivity of aluminium have recently been communicated to 
the Franklin Institute. The results show that with 15 per cent. 
impurity the specific conductivity of the aluminium was 55 per 
cent. that of copper. If the impurity were decreased to 1 per 
| cent. this figure rose to 59 per cent., while for 4 per cent. of 
impurity the conductivity is 61 per cent. that of copper. Finally, 
with absolutely pure aluminium, a specific conductivity of 67 per 
cent. that of copper is obtained. So if the price of this new metal 
of commerce, when pure, can be reduced until it costs one-third 
less than copper, it can cormpete commercially with this latter 
| metal as an electric conductor, 





| Board of Trade shows a marked improvement in the state of em- 
ployment in the month of February compared with the previous 
| month, though not quite up to the level of the corresponding month 
| in last year, The improvement is not fully shown in the figures 
| given below, owing to the fact that the number of unemployed 
members of engineering trade unions has been temporarily in- 
| creased by a certain number who have not yet succeeded in finding 
| employment after the engineering dispute, and who in previous 
months were omitted from the figures as being ,on strike or locked 
| out. In the 116 trade unions making returns with an aggregate 
| membership of 466,362, 20,517—-or 4°4 per cent.—were reported 
| as unemployed at the end of February, compared with 4°96 per 
cent. at the end of January, and with 3°0 per cent. in the 115 
unions with a membership of 453,144, from which returns were 
received for February, 1897. ‘ 


THE circumstances attending an explosion during the 
thawing of gelatine dynamite called gelignite, which occurred at 
Porthcawl, in Glamorganshire, on January 10th last, form the 
| subject of a Home-office report by Captain J. H. Thomson, R.A., 
| H.M. Inspector of Explosives. The accident, by which two men 
lost their lives, occurred in a rock cutting made for some new 
sewage works, and was caused by placing the cartridges in a flat 
pan on the top of a braziertothaw. ‘‘ The cause of this accident,” 
says the report, ‘‘ is not far to seek. If an explosive is deliberately 
placed on top of a fire and gradually heated, it is only a question 
of time and degree of temperature which determines whether or 
when an explosion shall occur. This accident is the eighty-first 
of which we have record, caused by the improper thawing of nitro- 
glycerine explosives, and brings the list of casualties up to sixty- 
eight killed and ninety-seven injured. It is unfortunate that an 
idea still prevails that nitro-glycerine compounds can only be 
exploded by means of a detonator, and that they can be ignited 
or thrown on a fire with impunity. No greater or more dangerous 
fallacy could be maintained, as is shown by the above large 
number of accidents, and others not immediately connected with 
the operation of thawing.” 


A PRACTICAL demonstration of Dr. Linde’s method of pro- 
ducing extreme cold and liquefying air wasgiven on Monday and Tues- 
day in the rooms of the Society of Arts. The principle of working the 
apparatus, which was shown in operation, is based on the reduction 
of temperature which takes place when air—as well as other gases, 
except hydrogen—is allowed to escape from a higher to a lower 
pressure. The most important parts of the machine employed are 
a two-cylinder air compressor and a counter-current interchanger, 
the compressor being driven by an electric motor. The inter- 
changer consists of a triple spiral of three tubes wound one inside 
the other. The cycle is performed in such a manner that com- 
pressed air at about two hundred atmospheres flows through the 
inmost tube of the spiral from top to bottom, and passes out at the 
lower end through a valve under a pressure of some sixteen 
atmospheres, returns upwards through the annular space between 
the inner and middle pipes, and is then again raised to a'pressure 
of two hundred atmospheres by the smaller cylinder of the com- 
pressor to begin the same cycle over again. A small machine, in 
which the air is delivered at two hundred atmospheres pressure, 
and taken back at sixteen atmospheres, is stated to require three 
horse-power to drive it, and to give about 0°9 litre of liquid air per 
hour. Confirming certain experiments by Professor Dewar, Dr. Linde 
finds that on evaporation of liquid air the nitrogen escapes first, so 
that the percentage of oxygen remaining in the liquid progressively 
increases. Under laboratory conditions, when 60 r cent. of the 
liquid has evaporated, the residue consists of 50 per cent. of 
oxygen, and when 95 per cent. of the liquid has evaporated the 
remainder still contains 90 per cent. of the oxygen originally 
present. Besides the application of this highly oxygenated liquid 
for scientific experiments, Dr. Linde proposes to utilise it in the 
manufacture of chlorine, sulphuric and nitric acids, and to employ 
it in combination with powdered charcoal as an explosive in blasting 








operations, 


Added to this there are 3583 four- | 


| MISCELLANEA. 


| Tur Manchester Corporation have had under con- 
sideration the utilisation of the water supply at Longdendale, as a 
means of generating electrical power. The question is to be 
referred to an electrical engineer for report. 


An Industrial and Mining Exhibition is to be opened in 
Auckland, New Zealand, in December next, and will remain open 
during January. The Exhibition will be under the patronage of 
the Governor, the Earl of Ranfurly. The secretary is Mr. W. R. 
| Holmes, 1, Fort-street, Auckland, 


| Avr a meeting of the Lynn Town Council on the 9th 
inst., the resignation of Mr. E. J. Silcock, C.E., Borough Engineer, 
was accepted, but it was decided by the Council to retain Mr. 
Silcock’s services for the completion of the works for a new water 
supply to the town and new sewerage scheme which have been 
designed and commenced by him. We understand that Mr. 
Silcock has been appointed engineer to the King’s Lynn Harbour 
Conservancy Board, and that he will also carry on a general practice 
as a civil engineer. 

THE Government of Newfoundland have decided to 
| dispose of the dry dock at St. John’s to Mr. Reid, owner of the 
| screw steamer Bruce, of 1155 tons measurement, and high speed, 
| built last year by Messrs. A. and J. Inglis, of Pointhouse, 
| and illustrated this week on page 258, which now plies between 
| Placentia and Sydney, Cape Breton, performing important service 
in the linking together of separate railway systems. It is the 
intention of Mr. Reid at once to give the orders to Clyde builders 
for no fewer than seven new steamers intended to ply about the 
coast of Newfoundland and Labrador. 


A FINANCIAL contemporary states that a French company 
has requested the French, Belgian, and Dutch Governments to 
allow them to establish along the navigable rivers and canals in these 

| three countries a system of electric traction, in order to form an 
international network of electric towage which will stretch from 
the Rhine, in Holland, to Marseilles, though the eastern provinces 
of France. Several canals of the North of France are to be con- 
nected with the Upper Meuse. It is urged that when this project 
is realised a great and probably favourable influence will be exerted 
upon the French and Belgian coal mining industry. 


Messrs. RaMAGE AND FerGuson, engineers and ship- 
builders, of Leith, on the approaching expiry of the present lease 
of their premises from the Dock Commissioners of Leith, are 
arranging to have a portion of the foreshore reclaimed, whereby 
they will be enabled to lay down vessels of double the length 
at present possible. They have now on their stocks a_ vessel 
of 340ft. in length to the order of Swedish owners, which is 
the largest steamer ever built at Leith. The firm have it in con- 
templation, also, to introduce the system of electric-motor driving 
for the various isolated machine tools throughout their works. 


TuE defects of Dublin on account of the neglect of 
sanitary arrangements were again made public at the meeting of 
the Dublin Sanitary Association held last week. Owing to the 
amount of sickness which has been prevalent during the past year, 
and the consequent crowding of the hospitals, the Council have 
brought before the proper authorities the subject of the very in- 
| adequate accommodation afforded by the existing hospital arrange- 
| ments for the treatment of infectious and febrile diseases. The 
first step to be taken in this matter, says the Architect, is to pro- 
vide accommodation for convalescents, who, by being removed to 
houses specially selected and properly fitted up would make room 
for other patients to be admitted to the hospitals. The president 
drew attention to certain seaside summer resorts in the vicinity of 
| Dublin, the sanitary conditions of which might, with advantage 
/and, indeed, good profit, be improved. The health of Dublin 
must suffer if disease instead of health be the result of a summer 
vacation. 


THE fountains of Paris are among the most interesting 
features of the city, and the authorities are careful to increase 
their attractiveness whenever an opportunity arises. An experi- 
ment has been tried by which the waters will become luminous. It 
was not contemplated to have the variety of colours which are 
displayed from time to time by fountains in the grounds of inter- 
national exhibitions, and which are manipulated by the aid of 
apparatus placed at a height. In Paris a sort of golden yellow 
will alone be employed ; but the waters will assume the appearance 
of cascades of diamonds and topazes. According to the Architect, 
the effect will be attained by means of electric lights and coloured 
| glasses placed around the basin in such a way that the beauty of 
| the fountain will not be diminished when seen by daylight. The 
| fountains which were selected for trials were those in the Place 
Théatre Francais and the Place de la Concorde, and up to the 
present the anticipations of the municipal engineers are satis- 
factorily realised. 


| 
| 
| 
| 
| 
| 
| 
| 


Accorp1Iné to a Consular report machinery, instru- 
ments, and arms were imported into Servia in 1896 to the value of 
£45,184, an increase as compared with 1895 of £11,489. This 
trade was divided between Austria-Hungary and Germany ; 
Great Britain supplied some £3325 worth of sewing and knitting 
machines and scientific instruments. The total value of metals 
imported in 1896 was estimated at £115,397, or £23,047 more 
than in 1895, distributed as follows: Austria-Hungary, £90,184 ; 
Germany, £19,080 ; and Great Britain, £2139. The importation 
of nails, screws, bolts, nuts, clamps, &c., during 1896 was valued 
at £14,524. Ploughshares, axes, tires, tools, and gardening 
implements are estimated at £8975, and of this amount only a 
little over £100 was spent in England. Considerable improve- 
ment can be made in this class of goods by our manufacturers, 
and the contemplated reduction of sea freights from England to 
Fiume, if carried out, will be of material assistance to them, 
says the Consular Journal. The Consulate at Belgrade is 
acquainted with an agent in Servia who is desirous of attempt- 
ing the importation of bar, hoop, and plate iron, and tin-plates from 
Great Britain. On application his name will be given to 
any British firm wishing to open up correspondence upon the 
subject. 


In the House of Commons last Friday evening Lord 
Charles Beresford asked the First Lord of the Admiralty if he 
would settle all doubts as to the qualities of the Belleville boilers 
by ordering the Diadem when ready for sea to steam across the 
Atlantic at 12,500-horse power. Mr. Goschen, in reply, said the 
Diadem, like all other ships in commission, will have to make her 
twenty-four hours’ passage trial as provided by the regulations once 
a quarter. Any further trials that may be necessary to satisfy the 
Admiralty as to her efficiency will be made. It is not desirable to 
start a newly-commissioned ship on a long-continued run at full 
speed until the engine-room staff have had time to become 
accustomed to the engines and their duties generally, unless in 
case of emergency. Much better results would be obtained by 
gradually training the men to the use of the machinery under con- 
ditions that admit of errors being pointed out, and of any defects 
being remedied as they occur. In reply to Mr. Allan’s remarks on 
the recent trip of H.M.S. Powerful, Mr. Goschen said he had an 
intimate knowledge of the captain who conducted the trials of the 
Terrible and the Powerful, and that distinguished and experienced 
naval officer was convinced of the propriety of having the water- 
tube boilers. They would not be,able to go back to the cylindrical 
boilers any more than they would to the muzzle-loading guns. 
Naval opinion had distinctly come round to the water-tube boilers. 
He admitted that they required more scientific stoking, and the 
stokers of the Navy were being instructed in their management. 
It was a fact that the more the stokers were instructed in their 








management the more successful these boilers were! 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 





GEROLD AND Co., Vienna. 


AUSTRIA. 
_KELLY AND WAL on, Lrp., Shanghai and Hong Kong. 


TO CORRESPONDENTS. themselves out of the Liability Act. The manage- 
oes ment of the fund, which is mainly in the hands of 

*,* In order to avoid trouble and confusion we find it necessary to inform | the miners’ elected representatives, is able to point with 
“correspon nts that letters of inquiry addressed ‘to the public, and intended | | | satisfaction to the fact that it has £200, 000 to its eredit. 


CHINA. for insertion in this column, must in all cases be accompanied by a large 
CK CHEV u la Ban ti mn, mi i 08 be ompanied by rg 

FRANCE.— Bovveau and tah as ume, Hive de | iy eas — Paris. envelope legibly dirceted by the writer to himself, and stamped, in - 

gERMANY.—Asuxa AND Co., 5, Unter den Linden, Berlin, that answers received by us may be forwarded to their destination. 


notice can be taken of communications which do not conuply with these 
instructions. 


. TWEITMEYER, Leipzic. 

INDIA.—A. J. ‘ees AND Co., Baplanade-road, and Railway Book- 
stalls, Bombay. 

ITALY. _LOESCHER AND Co., 307, Corso, Rome. 

Bocca Freres, Turin. 

KELLY AND WALSH, Lrp., Yokohama. 

i. P. MaRvuyYA AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 

Nevsky Prospect, St. Petersburg 


REPLIES. 
A.--17,000 Ib. pressure is considerably over 3} tons per square inch ; 
more nearly 8. A solid forged steel cylinder would have to be used. 


J. S.—The vessel you have designed would make a cheap and economical | 
collier, but the arrangements are unsuitable for a ship with more 


J. 
JAPAN. 








KER, 14, 
RUSSIA.—C. Ric than one deck, 
s, AFRIC a. ~GorDox AnD Gorcn, Long-street, Capetown, O. R. W.—There is nothing whatever worth noticing in such a perform 
° . -_ ere ls 1 yhateve yor TIC such 6 oT m- 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. ance. A load of 100 tons was little more than such an engine needed | 


J.C. Juta & Co., Sesistaatis Port Elizabeth, & Johannesburg. to steady it. Sixty miles an hour with 


AUSTRALIA.—GoRDON AND Gorcu, Queen-street, Melbourne; George- | performance on our main lines. 
street, Sydney; Queen-street, Brisbane. VENTILATE (Manchester).—The Bryant saw for metal work, described in | 
R. A. Tompson anp Co., 180, Pitt-street, Sydney; 362, | THE ENGINEER of July 2nd, 1897, is manufactured by the Q. and C. 
¢ i | y anv. Jester Inion-buildi “hies ls — “harles 
Little Collins-street, Melbourne; 7, King William- | Chant’ and Oar Union-building, Chicago, U.S.A. Messrs. Charles 


of London, are the agents for Great Britain. 

SupscRIBER.—Address as follows :—Metropolitan Co.: G. H. Whissell, 32, | 
Westbourne-terrace ; Metropolits - District : A. Powell, Parliament: | 
mansions, 8.W . and D.: . P. Ward, Wandsworth-road, S.W.; 
N. Staffordshire : W. D. Phillips, ‘Bioke Taff Vale R.: J. Ellis, Cardiff. 

W. B.—No deflection would take place. The use of double plates of any 
kind has always given indifferent results. The only way in which the 

| best uss of projectile can be successfully resisted by plates of | 
moderate thickness consists in providing an outer surface so har 
that it breaks the points off the shot. 

Tom Cat.—The light is supposed to all on the object from the left side | 
of the board in such a manner that shadows are thrown to the right- 
hand side and underneath all projecting parts, viz., over the left 
shoulder of the draughtsman. In the plan view the shade lines 
should, therefore, fall to the right and upper parts of the drawing, but 
they are not infrequently placed as if the object had been put on its 
side to draw the plan view. 

‘Senex.’ —The illustrated descriptive matter of the engines referred to 
in your letter is from authentic information supplied by the builders 
of them. Surface condensation was, 


street, Adelaide; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. | 
NEW ZEALAND.—Upton anv Co., Auckland. 
Crata, J. W., Napier. | 
CANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. | 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 & 85, 
Duane-street, New York. 
Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KE&LLy anv Watsu L1tp., Singapore. 
CEYLON.—WwayaRTNA AND Co., Colombo, 











SUBSCRIPTIONS. 


Tur ENGINEER can be had, by order, from any newsagent in town or | 
country, at the various railws ay stations; or it can, if ss be 
supplied direct from the office on the following terms (paid in 
advance) : 

Half-yearly (including double number) 


Year!y (including two double numbers) .. 
If credit oceur, an extra charge of two shillings and sixpence per annum 
will be made. THe ENGINEER is registered for transmission abroad. 
A complete set of THz ENGINEER can be had on application. 
sonsequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given | 
bel Foreign Subscribers paying in advance at these rates will | 
» Tue ENGINEER weekly and post free. Subscriptions sent by 
» Order must be accompanied by letter of advice to the 


—— = 


£0 14s. 6d. 


ing seamless tubes. 
£1 9s. Od. 7 4 


to by you fitted several vessels with similar condensers before 
subsequent to 1854, 


INQUIRIES. 


TAR SPRINKLER. 
Sir,—Can any reader oblige me with the name of a firm who supply 
tar sprinklers MANAGER. 
Morecambe, aia h 13th. 


In ¢ 


Ww. 





GRINDING FRENCH CHALK. 


Sir,—I shall be obliged for the address of a maker of machinery for 
grinding French chalk te an impalpable powder. BEMBRIDGE. 





THIN Paper Copres— 





Half-yearly .. £0 18s. Od. 1 March 14 
Yearly .. re dade) Sn bide Re a OF | lee ; 
Tack Paper Copres— | : 
Half-yearly : £1 Os. 8d. CLEARING OUT PONDS. 
Yearly . £2 0s. 6d. | Sir,—I shall be glad if any reader can refer me to any firm of engineer- 
(The differe ence toe cover r extra ‘posta age.) ing contractors, or to some firm of civil engineers, who have had special 


clearing out of accumulated silt from fresh water 


experience of the g 


ADVERTISEMENTS. | streains and ponds. I understand there is some process of doing this by 
| steam power, re Ws 
gar The charge for advertisements of four lines and under is three | Nottingham, March 11th. 


shillings, for every two lines afterwards one shilling and sixpence; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is lus. per inch. | 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be | 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in “ ordinary ” 
positions will be sent on application. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should | 
arrive not later than Three o'clock on Wednesday afternoon 








MEETINGS NEXT WEEK. 
Tue INstTITUTION OF ELECTRICAL ENGINEERS.—Thursday, March 24th, 
at S p.m., at the Institution of Civil Engineers, 25, Great George-street, 
Westminster, S.W. Paper, ‘Cost of Generation and Distribution of 
| Electrical Energy,” by Mr. R. Hammond, Member. 
THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 22nd, at 8 p.m., 
Ordinary Meeting. Paper to be discussed, ‘‘ Calcium Carbide and Acety- 
| lene,” by Mr. Henry Fowler, Assoc. M. Inst. C.E. Paper to be read, 
‘*Extraordinary Floods in Southern India: their Causes and Destructive 
Effects on Railway Works,” by Mr. E. W. Stoney, M.E., M. Inst. C.E.— 
Friday, March 25th, at 5 p.m., Students’ Meeting. Paper, ‘* Internal 
Governor Friction,” by Mr. H. O. Eurich, Stud. Inst. C.E. 
Royav Institution oF GREAT Britarn.—Friday, March 
Discourse on ‘‘ Canterbury Cathedral,” by the Very Rev. 


and ‘ special 





25th, at 9 p.m. 
the Dean of 


| 
in each week. | Canterbury, D.D., F.R.S.—Afternoon Lectures at 3 p.m.: Tuesday, | 
Letters relating to Advertisements and the Publishing Department of the | March 22nd, ‘“‘The Simplest Living Things,” by Prof. E. Ray Lan- | 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other | kester, M.A., LL.D., F.R.S.; Thursday, March 24th, ‘ Recent Re- | 
letters to be addressed to the Bditor of THE ENGINEER. | searches in Magnetism and Diamagnetism,” by Prof. J. A. Fleming, | 

| M.A., D.Se., F.R.S., M.R.I.; Saturday, March 26th, “ Portraits as 





Historical Documents,” by Mr. Lionel Cust, M.A., F.S.A. 

Society oF ArRTs.—Monday, March 2Ist, at 8 p.m. Cantor Lectures. 
Three Lectures on ‘‘ The Thermo-Chemistry of the Bessemer Process,” 
by Prof. W. N. Hartley, F.R.S. Lecture II.: The course of chemical 
change in the ‘‘ blow” —Thermo-chemical data—Thermo-chemical data in 
their application to metallurgical operations—Assumed composition of 
| pig iron—Calculations applied to the ‘‘ acid” and the ‘“ basic” processes 
| —Other calculations—Temperature of the metal—The study of the 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 





PUBLISHER’S NOTICE. 


*.* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition he will oblige by giving prompt | 


information of the fact to the Publisher, with the name of the Bessemer flame and its spectrum.— Wednesday, March 28rd, at 8 p.m., 
Agent through whom the is obtained, Such inconvenience, oa eho Paper, The Preparation of Meat Extracts, by Mr. 


ape 

if suffered, can be feet x by obtaining the paper direct from| 

this office. | | 
DEATH. 

at his residence, Denmark-hill, Sir HENry BrssEMER, 

Funeral at Norwood Cemetery, on 

Friends are asked to 











On the 15th inst., 
F.R.S., &¢. &c., in his 86th year. 
Saturday next, at 11.15. No flowers, by request. 
accept this, the only intimation, 
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PROVIDENT FUND AND WORKMEN'S 
COMPENSATION. 
Tue colliery proprietors and miners of South Wales and 
| Monmouthshire hold a somewhat peculiar position in regard 
6 | to the Employers’ Liability Amendment Act, which comes 
into forceinJuly next. During seventeen yearsa Provident 
Fund has existed in the district for the relief of men injured | 
in the course of their daily work in the pit, and to make pro- i 
vision for their dependents in the case of fatal accidents. | 
It is true that the subscribing members comprise only | 
75,000 out of the 125,000 workmen, and that when such 
valamitous explosions as those at Cilfynydd, the Great 
| Western, and Llanerch collieries have occurred, the fund | 
7 has proved inadequate to the demands made upon it with- | 
—The Labour Bureau—The Efficiency of Screw-jacks. . 265 | out an appeal to the benevolent public. But as everyone 
a OMOTIVE Sream Suuxtive Crane, (Illustrated.) | concerned in the mining industry knows, individual casual- 
AMERICAN ENGINEERING NEWs aA po es | ties and fatalities sum up a far larger annual total than 
foto Ae en ‘ES—The Tron, Coal, ‘and General Trades of | thoes cauaee by tne whotesele disasters which shock the 
Birmingham, Wolverhampton, and other Districts —L- ancashire sensibilities and move the pity of the nation. Thanks, 
—The Sheffield District—North of England .. . .. 267 | however, to the sound basis on which the permanent 
Poe echesy Seotland—Wales and oe Counties—Germany -. 268 | fund is established, it has always been able to meet the 
in tiado. pg nage Mei ordinary claims arising out of the distressing incidents 
SELECTED AMERICAN PATENTS . which seem to be inevitable in colliery operations. The 
fund is maintained from two sources. The miners con- 
tribute 33d. per week, and the employers add 25 per 
cent., in consideration of the men agreeing to contract 


THE MINERS’ 
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DockYARD NOTES .. 
BoILER EXPLosion. 
M. 


(Illustrated. . 

PATIN’ 8 FLY-WHEEL Dynamo. (Illustr: ited. ) 
ATION ELECTRIC POWER SupPPLY .. 

AND TRIAL TRIPS... 2 

TO THE Epiror—The Engineers’ Lock-out— ~Coaling Ws whips 
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Paracrapus—The Institution a Junior ie o61—Trade and 


Business Announcements, 261—Death of an Old Railway Engineer, 
261—Electrie Lights in Hunan, 263—King’s College Engineering 
Society, 265—Sewerage of Leigh-on-Sea, 265. 








200 tons is a very common | 


as you know, no new thing in | 
1854, but the use of the particular type of condenser fitted in this case | 
had for some few years been in abeyance through the difficulty of obtain- | 
The firm, however, supplying the engines referred | 
and 


| fly to others that they 


The scale of distribution is, in the event of death, £5 for 
ae | mere expenses, 5s. per week to the widow, 2s. 6d. a 
week per child up to the age of 13; or if the victim be an 
unmarried man, £20 to the next of kin ; while in the case 
| of disablement, 6s. per week is paid for the first six weeks, 
and 8s. per week afterwards so long as the man is incapaci- 
| tated for work. In this connection it is interesting to 
learn, on the authority of a member of the Board of 
| Management, that from 30 to 40 per cent. of the South 
Wales colliers who are injured recover within a fortnight, 
and the remainder are generally able to resume their 
employment within a month. 

The authorities of the Provident Fund, taking time by 
the forelock, have been considering the effect of the new 
Compensation Act upon their organisation, and they have 
|come to the conclusion that, unless the society is re- 
| modelled, its beneficent operations must be restricted to 
| the pensioners on its books inJuly. The £200,000 would 
| be ear-marked for the widows and orphans ; but as sub- 
scriptions would cease, the capital must be gradually 
| exhausted by the grants made to the present beneficiaries. 
| But is it necessary that a contingency, which would be 
little short of a catastrophe, should be allowed to arise ? 
The board of management takes a very strong negative 
| view of it, and it has devised a scheme, certainly merit- 
| orious in its purpose, with nothing doctrinaire or im- 
practicable about it, so far as we can see, and one which 
would avert all the disputes and litigation under the 
| Workmen’s Compensation Act, if the South Wales 
colliery proprietors approve the plan. It is proposed 
that the colliers, at least the members of the Provident 
Fund, shall continue to contract themselves out of the 
Act, on condition that the coalown2rs increase their con- 
| tribution to 6d. per head per week, the miners’ subscription 
| remaining at 33d. per week as before. It is pointed out 
|that the employers’ quota upon this scale would 
amount to considerably less than the estimate of 
| Sir William Lewis and others that the new Act 
linvolves an extra burden of 3d. per ton on the total 
output. The argument that the increased subvention— 
| ¢.e., from 25 to 70 per cent.—would fall upon the coal 
and be borne by the purchaser, seems to us far-fetched, 
and need not be discussed now. The question at present 
is rather which is the most advantageous course for 
masters and men—a joint and mutual arrangement on 
the lines suggested. or recourse to the Act, which, it is 
feared, must introduce a disturbing element in every 
colliery, and flood the Law Courts with claims of coni- 
pensation for all sorts and conditions of accidents, from 
a broken leg to such a catastrophe as is sadly too 
familiar in the mining annals of the fiery coal basin. 
‘‘ Whether ’tis better to bear the ills they know, or 
wot not of,” aptly describes 
the issue with which coalowners and colliers are just 
now confronted. The project of the Provident Fund 
is recommended to the employers by its authors as not 
only the most amicable, but the most economical method 
of procedure. For one thing the doctrine of common 
employment is gone, and their responsibility is enorm- 
ously increased. Whereas, under the old rule, ‘ the serious 
or wilful misconduct of a miner,’ almost invariably 
exonerated the colliery owner from liability, the new 
statute only disqualifies the culprit or his relatives from 
claiming compensation, and leaves the employer the 
object of attack by all or any of the injured survivors, or 
the relatives of the dead. One hears from the colliery 
districts, now and then, that this and that solicitor is 
surrendering a public position or private business to 


| 
| 





| devote himself to practice under the Compensation Act, 
'and the announcement contains a sinister indication of 
| the abundant crop of suits the lawyers expect to follow 


the enforcement of the new law. But the managers of 
the Fund lay most stress on the benefits of their pro- 
posal to the coalowners from a financial point of view. 
It is calculated that each collier sends up 280 tons per 
annum, on which 1d. per ton would amount to 2jd. per 
week, while the proposed 6d. per head per week would 
represent 26s. per annum. That sum is compared with 
the employers’ own statement that the Act, if the men 
did not contract out, would add 3d. per ton to the cost of 
the whole output, and it is urged that the coalowners 
would therefore be greatly the gainers by the bargain. 
Apart from the heavy sums payable under the Act for 
fatal accidents, which would be ruinous on the occurrence 
of a disaster of any magnitude, the compensation in the 
constant and scarcely diminishing series of individual 
injuries would reach a portentous amount in the aggre- 
gate. When the members of the Fund numbered 73,000, 
there were 15,000 in receipt of weekly payments for dis- 
ablement during one year, and the Act prescribes that 
these persons shall be entitled to half their average 
wages for the previous twelve months, or, say, 12s. 6d. 
per - week, against the 6s. and 8s. the existing society pays 
now, or the 10s. it proposes to pay if its revised scheme 
is adopted. A further reason in favour of the 6d. per 
week basis is placed before the colliery owners. They 
would be spared the cost and onerous labour of adminis- 
tering the compensatory allowances paid by agreement 
or by order of the Courts. It is easy to foresee the mis- 
chief, the waste, and extravagance, likely to ensue from 
the delivery of lump sums “to a disabled collier or a 
bereaved family. The Fund is in a position to safeguard 
the money and profitably dispense it in weekly grants. 
The advantages to the colliery population of the pro- 
posed scheme are more obvious, ‘and are direct as well as 
indirect. If they resolve to avail themselves of the Act 
as it stands, the probable consequence will be, as a 
thoroughly competent authority has predicted, that the 
old men who have been permitted to remain in the pits as 
a favour, and in recognition of long service, will be 
weeded out, together w vith a very large class who have 
lost a limb, or who are deaf, or whose sight is affected, 
and, as far as possible, preference will be given to 
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. : a“ . | . 
young unmarried miners, because if anything happens to| a particular case of the general theory covered by the 
them the Act awards only £10 to the next-of-kin, while | conservation of energy. 


the relatives of a married man may claim from £150 up 


to £300. The Act ignores the collier who is injured as 


the result of his own negligence; if he be a subscriber 


the Fund relieves him irrespective of the cause of his dis- 
ablement. The Act directs that compensation is not 
to be paid for the first fortnight; the Fund grants 
relief at once. The average cost to the Fund for 
the widow and orphans of a deceased member has 
been £227; the average under the Act is approximately 
set down at £180. It may be taken for granted, without 
going further into details, that by contracting out of the 


Act, according to the plan of the Provident Fund, with | 


the employers’ contribution raised to 6d. per head, the 
position of the South Wales collier would be vastly 
improved. 
increased revenue the Provident Society could bear the 
burden, as is suggested, of an old-age pension fund, is 
a matter for the actuaries, on which Mr. Neison, the 
adviser of the management, must needs be consulted; 


but the idea is favourably regarded by men in the district | 


whose opinions deserve respect. 


So far we have confined ourselves to describing the | 
proposals of an association which has rendered ines- | 


timable service during its seventeen years of life, 
and, while we cannot help considering ‘the plan | 


assumed that we 
which have to be 
into effect. Little 


sympathetically, it must not be 
are unconscious of the obstacles 
surmounted before it is carried 


more than half the mining community is at present | 


associated with the Provident Fund. All the colliery pro- 
prietors are not yet contributors to its revenue. 


are close on 50,000 men outside the society who are under 


no restraint, or, it might be said, inducement, to avail | 


themselves of the opportunity of contracting out in order 
to secure the more solid advantages the scheme of the 
Provident Fund offers them. It does not appear probable 


that the colliery owners will consent to the increased con- | 
| that explosives do not utilise forms of etherenergy. It | 


tribution, and abrogate a right which is indefeasible 
while they stand united together, until they are assured 
that the Board of Management oi the Fund can speak 
with more binding force for a greater majority of the 
whole body of colliers. As the proposal is presented, 
they would be giving a subvention to members of the 
society, but they would still run the risk of being shot at 
under the Act by all the franc-tireurs and independent 
skirmishers whom the South Wales Provident Fund has 
hitherto been unable to bring into line. 


THE STORAGE OF ENERGY. 


AmonG the problems which vex the soul 
important, than the question, how is energy stored up ? 
What do the words mean? That energy is stored up 
there is no dispute. The sudden and awful destruction 
of the United States battleship Maine brings the fact 
home to us all in a very unmistakeable way. 
is the practice of storing up energy, indeed, that we forget 
the extraordinary peculiarities of the process. 


the operation in an automatic fashion, which takes no 
cognisance of the fact that much the same natural laws 
are protably involved in the working of our watches as 
those which attended the effects of the explosion on board 
the Maine. It is to benoted that nothing can exceed the 
density of the ignorance prevailing concerning the storage 
of energy. 


various other directions ; but the storage of energy they 
have left severely alone. We may ransack a library of 


physical text-books, and we shall find little more than a | 


bare mention of facts. No serious attempt at useful 
speculation has been printed ; and the world has had to 
rest content with a few stock phrases which are almost 
devoid of meaning, to explain phenomena of the utmost 
importance to mankind. 


The mathematician, the chemist, the natural | 
philosopher, have all pushed inquiry to its limits in | 
| a great doubt would be removed from our minds. 


Whether in its re-modelled form and its | 


There | 


of the | 
thoughtful physicist, few are more interesting, none more | 


So common | 


When we | 
wind up our watches we store energy, and we perform | 


| Physicists tell us that there are two forms of energy— 
| kinetic or dynamic, and potential. As an example of the 
/ former, we have a weight in the act of falling. As an 
example of the latter, we have a weight at rest, on the 
top of a wall let us say. The word “ potential ”’ is so far 


favour of ‘ energy of position.”” But no one has attempted 


top of the wall. 
iron weighing 33,0001b. 16ft. in one minute and retain it 
there. We have expended energy at the rate of 16-horse 
power in lifting the mass, and we are told that it repre- 
| sents potential energy equal to 528,000 foot- pounds. 
| Meanwhile, what has become of the energy expended in 
lifting the weight 2? How is it stored up? How is the 
energy conserved ? We know that the mass of matter is 
wholly inert. We know that energy is only a mode of 
motion. How cana mode of motion, or motion at all, be 
stored in that which is at rest ? The text-books leave us 
without a glimmer of light on this subject. Either their 
j authors regard the whole subject as an_ inscrutable 
mystery which it is useless to tackle, or they fail to under- 
stand the nature of the contradiction of terms involved 
in these propositions. 
but it does advance them a little to say that the work 
| done in lifting the weight has been done against gravity, 
and that the energy exerted is stored in gravity, where it 


remains kinetic, and can be got back again as kinetic | 


energy by letting the weight fall; which is far more 
| reasonable than saying it is stored in the weight. 

But this set of phenomena are extremely simple as com- 
pared with those presented by explosives. It iscommonly 
assumed that the energy of any explosive is the precise 
| equivalent of the energy expended in the isolation of its 
separate elements. 
part ; in part pure deduction from particular known facts 
in chemistry. There is no absolute certainty, for example, 


| is enough, however, merely to mention such speculations. 
Let us take it not only for granted, but as proved, that 
the energy of combination is the precise equivalent of the 
de-combination which necessarily preceded combination, 
and ask ourselves what follows. In what is the energy 
of a charge of powder stored? The Maine is lying quietly 


at anchor at one moment, the next she is rent and | 
tortured and ransacked by torrents of white hot gas. | 


| Where did this energy come from? If all energy is 

kinetic, how could it have been stored up in motionless 
| cordite or gunpowder ? 
| energy is not a mode of motion, how is it to be defined ? 
what is it? As regards explosives, we know that the 
chemists find salvation by believing that ‘‘ chemical 
attraction ’’ explains everything. In point of fact, of 
course, the words explain nothing. They are lamentably 
deficient in all that relates to explosion by detonation. 
We can burn gun-cotton or cordite quietly. If we explode 
a percussion cap in either the result is entirely different. 
Is the energy exerted by a pound of gun-cotton burning 
away quietly the same in amount as that developed by a 
pound of gun-cotton detonated? Be this as it may, we 
| are driven back to the old problem, where and how are 
the foot-pounds of work stored away in an explosive ? 


| It may seem at first sight that to look for the answer 


| to such questions is to attempt a vain thing. 


| 


Let us consider first what is meant by the word Energy. | 


The most usually received definition is that it implies a 
capacity for performing work. At one time we used to 
be told that it meant power of exerting a Force; but the 
word Force is gradually and happily disappearing from 
the language of precise science, and so we may confine 
our attention to the modern definition. After all, how- 
ever, that definition only works round in a circle. <A far 
better definition is, that energy means the power of pro- 
ducing motion. 
soon see that work always means movement of some- 
thing. There is no work done unless there is motion ; 
at least, none of which man is able to take cognisance. 
Thus, for example, when the Maine was blown up, it was 
the motion of gas which did the work of destruction; 
and that destruction consisted, in turn, in the movement 
of certain parts of the ship in relation to other parts; as, 
for example, the blowing up of one of her decks meant 
the movement with more or less violence of that deck 
away from the other portions of the hull. It is not easy, 
we think, to mention any manifestation of energy 
apart from motion. We insist on this fact for reasons 
which will be understood in a moment. The idea of 
work implies motion against a resistance. It, is indeed, 
impossible to form any conception of work or energy 
which does not in some way or other mean motion. 
It has more than once been suggested that the words 
‘* conservation of motion” are far more precise than the 
words ‘‘ conservation of energy.”” The objection to their 
use lies in our ignorance, and the fact that apparently 
they will not cover all the ground that ought to be 
covered. But be this as it may, we invariably come 
back mentally to the same position. Manifestations of 
energy are manifestations of motion. Bearing this truth 


in mind, grasping it firmly so that it may not be lost, 
let us proceed to consider some of the statements made 
about the storage of energy, which must not be con- 
founded with the conservation of energy, which is quite 
another matter. 


If we think the matter out, we shall | 





That is to say, the storage of energy is | 





But it is 


not so. The reward of the man who could tell the world 


| how and where and why energy is stored in explosives 


would be very great in a pecuniary sense, and honours 
would be showered upon him. If the facts were known, 
There 
are not wanting signs that the advent of new, so-called 
high explosives is probably accompanied by dangers here- 
tofore unknown. It is very desirable that there should 
always be a large factor of safety in the magazines of our 
warships. It will not do to carry ammunition of such a 
nature that it is an even chance whether it will or 
will not “go off’ of itself. It would, perhaps, be 
too much to expect absolute immunity from risk ; but the 
chances ought to be not less than a thousand to one 
against accident. It has been admitted in the United 
States that certain new high explosives have been tried 
experimentally, and that they have not been proved to 
possess the requisite stability. Now, stability is of two 
kinds—that which is obtained by using materials of 
maximum purity; all about this is known. But there is 
another stability about which very little is known, 
namely, stability against concussion. The phenomena of 
detonation are but ill understood—if it can be said that 
any rational comprehension at all of their nature exists. 
According to one view a detonator causes explosion by 
driving red hot gas through the mass of gun cotton, and 
so igniting it all at once. On much the same principle 
*“pebble powder’’ is perforated with holes, to augment 
the burning surface. Rockets are rammed on a spindle 
with the same object. There is reason to believe, 
however, that a detonator seems to work by vio- 
lently shaking the gun-cotton, for example, which it is 
intended should explode. At one time it was held that 
heat was essential to the setting up of explosive combina- 
tion; but it has long been recognised that the equivalent 
of heat is to be found in concussion. One theory is that 
heat sets up combination simply because it sets up vibra- 
tion. If, now, it is found that for the higher explosives lack- 
ing stability nothing more is wanted than the rapid vibration 
which concussion may bring about, we have at once a 
clue to more than one mysterious explosion, and a warn- 
ing of future peril which it would not be wise to neglect. 
And so we come back to our previous statement, and 
repeat that the modern man of science desirous to find a 
field of exploration cannot do better than endeavour to 
settle what energy really is, and in what way it is stored 
up in explosives ; or whether it is stored up in them at all, 
and not in some force of nature which is not yet recog- 
nised much less understood. For many years it was held 
that all the energy of combustion was stored up in the 
solid fuel, which was so much bottled sunlight ready to 


unsatisfactory that some physicists have rejected it in | 


to explain how energy is stored up in the weight on the | 
Let us suppose that we lift a mass of | 


It may not advance matters much, | 


But this is really pure assumption in | 


If it is not kinetic—if, in a word, | 





——__ 


| 

be let loose. More sensible views have found their w 
| into the world, and itis just beginning to be recognised thet 
| as the kinetic energy of wateris very much less than thatot 
oxygen and hydrogen, so the combination of the two Phi 
leaves some kinetic energy to spare; and that inasmuch 
as the kinetic energy of carbonic anhydride is much leg 
weight for weight, than that of oxygen, that a laree Neer 
at least of all the energy got out of the combustion of 
carbon is derived from the oxygen instead of the coal 
In like manner it may be found that the energy of 
explosives is derived from some up to the present wm 
suspected source, and that the materials of the explosives 
are themselves acted upon as well as acting. Energy jg 
no more stored in them than it is in the top brick of the 
chimney, although energy was expended in putting it 
there. 


BRITISH AND FOREIGN TYPES OF BATTLESHIPs, 


Tue discussion of our Naval Estimates in the House 
brought up the question of the type to be adopted and 
the proportioning of the various features according to 
the special requirements of the time—requirements 
necessarily shaped by the character of the warships built 
| by other nations, as well as the development of way 
material at home. The Cressy class, we are informed 
awaits the final conclusion as to some features til] the 
last moment, in order to benefit by the latest information 
as to foreign construction, as well as to obtain all possible 
data with regard to our own new guns which are jn 
course of production. Anyone who has followed the 
| development of ships and guns must see the necessity for 
| this. We propose, however, to call attention to a few 
| features in the most important types of warships to 
illustrate the matter, taking for our text such data as are 
published and in the reach of all. The Inflexible class, 
including the Ajax, Agamemnon, Colossus, and Edin. 


| 
| burgh, completed in 1886, form the last batch of ships 
| which depended wholly on a few very heavy guns for their 
| artillery power, these guns being gathered in turrets in a 
| central citadel. In the Admiral class was first recognised 
|the importance of a secondary armament of medium 
| guns, and this was placed in a central battery, the heavy 
| gun positions being fore and aft. As quick-tire guns 
came in, the importance of the medium guns enormously 
|increased up to the present moment, when, as we have 
| often said, most naval captains depend probably more on 
their heavy quick-fire pieces than on their primary heavy 
guns. In this matter England has completely taken the 
lead. No unprejudiced man can fail to see in such 
vessels as the Russian Sissoi Veliky and Tria Sviatitelia, 
'the Italian Garibaldi class, the United States Kearsarge 

and Indiana classes, and even in the German Kaiser 
| Friedrich III., the essential plan of the British ships 

reproduced ; while even in detail the later designs of Sir 
| William White have been copied to such an extent in 
many cases that he may almost be said to be the designer 
of the principal warships of all nations. France, no 
doubt, constitutes an exception, yet even she has at last 
adopted double gun turrets fore and aft, and has placed 
her quick-fire guns amidships, precisely on the British 
plan, in her Charlemagne class; and if she still persists in 
carrying her water-line up to the bows and stern, leaving 
inviting unarmoured spaces beneath her batteries 
where common shell may enter freely, we mus‘ bear 
in mind that her national amour propre may be still more 
| susceptible to injury and of more account to her 
| than her ship’s batteries. At all events, in replacing the 
| central heavy gun position in the Admiral Baudin and 
| other ships by a battery of quick-fire guns, France is 
illustrating the necessity of conforming to the development 
| of new features and increased power in her rivals. 

Before leaving the general question of types to pass to 
particular matters now claiming attention, we would ask 
our readers to look at the figures of the most character- 
istic types of war vessels of England and other Powers, 
as depicted in the plates in ‘ Naval Annual” or the 
* Austrian Almanac.” Let us suppose artillery fire either 
distributed at chance over such figures, or directed with 
such discrimination as to strike unarmoured parts ina 
fair measure with common shell, and armoured now and 
then with armour-piercing shot. It will be concluded, 
we think, that our own Magnificent and Royal Sov ereign 
classes will bear almost any conceivable amount of fire 
without suffering very seriously in fighting power, jvhile 
such a class as the Charlemagne could hardly escape 
something like ruin. Some French types might no 
doubt bear punishment a little better, but some older 
ships, such as the Magenta class, would be liable 
to even worse injury; while the very best Russian 
ships, such as the Sissoi Veliky and Tria Sviatitelia, 
with belts of great thickness and substantial central 
structures, have their quick-fire guns mounted on 
batteries with open interiors, so that a single common 
shell from a primary gun might work wholesale destruc- 
tion. Such an examination should strengthen our con- 
fidence in our own Admiralty and construction depart- 
ment, and enable us to leave matters in their hands with 
more comfort, to be shaped according to the latest require- 
ments. At present much depends on these guns above 
mentioned. We have described the Vickers quick-fire 
6in. gun, recently tried and approved. Besides this there 
are in contemplation 12in. and 9-2in. guns of increased 
power. Increased power affects the mountings and also 
involves increased length of gun. It is well worth while 
sacrificing something for such pieces, however, if they 
give the results expected of them. Take the 6in. gun. 
In a hotly-contested action much depends on the silenc- 
ing of the enemy’s principal quick-fire batteries, and these 
are generally protected by from 3in. of steel upwards ; 
happily in our case generally by 6in. Very few foreign quick- 
fire batteries have at present anything approaching this. 
The Charlemagne class has 3in., the Carnot may have 
4in., while the Sissoi Veliky and Tria Sviatitelia have 
5in.; so that at present our 6in. quick-fire guns ought 
to be able to use armour-piercing shells and occasionally 
common shells with effect, while hardly open to attack 
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en by the enemy’s quick-firing shot. As time goes on | 
eget the shields will thicken, and 6in, or even more | 
ecb met with. It is thus specially important to | 
such shields to the greatest possible extent. 

When thin, to be able to use common shell with large 

pursting charges ; when thicker, to use if possible armour- 

. shell, and failing these, shot, which are very 

entering as dead metal. Increase of power in 

guns is therefore of great importance, and should | 
be secured if possible ; and the same reasoning applies to 
the other guns in their own spheres of action. How 
far we can do this, and how far other considerations claim 
priority, depends much on the features of foreign ships ; 
it is therefore important to leave certain questions open 
until the latest possible date, and we hope that our | 
readers feel with us that we are justified in doing so with 
confidence. 


may be 
master 


piercing 
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ARMOUR FOR THE NAVY. 

Mucu satisfaction has been expressed in Sheffield at the 
discouragement given by Mr. Goschen to the proposal for 
establishing Government armour works. While it is cer- 
tainly a fact that the supply of plates for her Majesty's Navy 
has not been equal to the requirements of the Admiralty, it 
is only fair to remember the cause. There are, in fact, two 
causes, one being part of the evil wrought by the engineers’ 
strike. The managers of local works exhibited remarkable 
energy in meeting the extraordinary difficulties which were 


placed in their way when the engineers went out, and it is 
entirely to their credit that they were able to continue work- 


ing in any of the skilled departments while that trouble was 
on. It ought to be remembered that the labourers usually 
attendant upon the planing, slotting, and other machines had 
to be placed upon skilled craftmanship under the super- 
intendence of the managers, who practically worked night 
and day to meet the emergency. A remarkable amount was 
done even under such abnormal difficulties, but the strike 
taking place at a time when the requirements of the Ad- 
miralty were exceptionally pressing, it was impossible for 
the best organised establishment to do everything that was 
It is held in Sheffield, however, that this is no 
argument whatever for establishing rival Government 
armour plate works, as the three large armour-producing 
establishments are quite prepared, as they have been in the 
past, to expend any amount of capital in providing additional 
plant and machinery if they are assured of abundant work 
to keep it employed. There have been long seasons in the 
history of the armour plate trade when the mills have stood 
practically idle for months at a time. The loss upon capital 
during that time has been keenly felt, and, although for 
many months now the demands of the Admiralty, owing to 
the revived interest of successive Governments, and of 
aroused public opinion in the Navy and the country, have 
been adequate to keep the plant fully employed, it is only 
fair to remember that this activity is but of recent date, and 
came in consequence of the threatened coalition of conti- 
nental Powers against this country. Mr. Goschen, it 
held, does wisely in preferring to rely upon private enterprise, 
which will not be found lacking if the Government exhibit any 
continuity of the policy in keeping up the strength of the 
fleet, and giving out orders accordingly. This question was 
brought before the annual dinner of the Press Club, 
Sheftield, on Saturday night, when the Marquis of Lorne was 
the principal guest, and he too shared in the general 
view that the enterprise of private manufacturers, if 
properly encouraged and utilised, would be found sufficient 
for the needs of the nation. Lord Charles Beresford 
is very popular in the city, and his pronouncement in favour 
of Government-assisted armour mills was accepted as part of 
his characteristic rdéle of a judicious alarmist, who raises his 
voice in order to keep the Ministry in power up to what he 
regards as the rightful and patriotic standard of maintaining 
the nation’s strength. Nor should the second cause of 
inadequate delivery be left out of the reckoning. Armour is 
ina continual state of evolution. Lron gave place to iron and 
steel—the compound plate—then came steel treated by the 
Harvey process, and now it is the Krupp plate. The changes 
in plant and other re-arrangements on this account have been 
very great, involving heavy expense and immense trouble ; 
but they are now being steadily overcome, and the Sheffield 
firms will soon be in a position to meet the utmost demands 
that can be made upon their resources, and there will be no 
hesitation in spending money to any extent to supply the 
Admiralty with all they want. 
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LITERATURE. 


Railway and Track Work. By FE. E. Russetn TratMan, 
Am. Soc. E.K. New York: The Engineering News Pub- 
ishing Company. 1897. 

Ix his introduction Mr. Tratman tells us that the railway | 

system of the United States now aggregates about 

181,000 miles of railway, with 237,000 miles of track; of 

this 180,000 miles are single. The traffic over the system 

amounts to about 800,000 train miles a year—which is a 

mistake, for it really amounts to about 767,000,000 of | 

train miles—and about 1 per cent. of the entire population 
finds employment in working it. ‘It will be seen at 
once that the maintenance of 237,000 miles of track to | 
keep the railways in normal condition for traffic is a | 
stupendous work, and one which affords great oppor- | 
tunities for the exercise of good judgment and executive 
ability in combining efficiency and economy in the con- | 
duct of the work.”” We may push this argument a little 
further, and add that the railroad track of the United | 

States affords excellent opportunities for technical litera- | 

ture, and that Mr. Tratman has taken full advantage of | 

these and produced a very interesting book. 

It is not very easy for the reviewer to settle on the best | 
way of dealing with a volume of this kind. There is 
nothing in the world of literature with which to compare | 
it. We cannot say it is better than this treatise, worse 
than that. We can only form an idea of its merits 
by considering what such a book ought to be, and com- 
paring the volume before us with this ideal standard. 

Unfortunately, working in this way, it is easy on the one 

hand to over-estimate the worth of the book, or, on the 

other, to depreciate it too much. However, proceeding 





as best we can, we ask ourselves how it has come to pass | 
that in all these years no book of this kind has ever before | 
been written? The answer seems to be that it was not | 





| been prepared.” 


| spacing. 


wanted ; and the more carefully we study the pages of 


Mr. Tratman’s work the more we doubt its utility. Our 
author has produced an exceedingly practical book. Its 


literary merits are considerable. The style is terse, lucid, 
and yet ample. Itis a text-book of the whole subject. 
Who, we ask, is to be taught by it? The rising genera- 
tion of railway engineers, we presume ; but will they be 
content to take their knowledge from text-books? Mr. 
Tratman tells us in his preface that ‘“ Inquiries are being 
continually made for a modern comprehensive book on 
‘Track Work,’ and it appears that there is a large field 


| open for the introduction of a work of this character, 


and it is to meet this demand that the present book has 
We are disposed to think that its 
principal value will be found to lie not in its educational 
utility, but in the information that it will supply to 


| various railway engineers as to what other railway 


engineers are doing. In this country distances are so 
small; our whole railway mileage is, comparatively 
speaking, so insignificant, and methods of track con- 
struction are so uniform, that every railway engineer from 
the Land’s End to John o’Groat’s House knows what 
every other engineer is doing, has done, and is going to 
do. But in an enormous country like the United States 
the case is very different, and a book such as this may 
serve an excellent purpose there, while it would be of 
small utility at this side of the Atlantic. Judging the 
merits of the book from this standpoint, we can have 
nothing for it but praise. The author has been throughout 
minute, thorough, and comprehensive. We have failed, 


however, to discover much that is applicable to u rj 


practice. But the book will be found none the less 
interesting by English readers. 

The contents are divided into twenty-five chapters, the 
first of which is introductory. Then comes ‘“ Road Bed 
Cross Sections; ‘Ballast, Ties, and Tie Plates ;” 
** Rails, Rail Fastenings, and Rail Joints ;” ‘ Switches, 
Frogs, and Switch Stands; ‘Fences and Cattle 
Guards ;” “ Bridge Floors and Grade Crossings ;” “ Track 
Signs ;"’ “Tanks and other Track Accessories ;” ‘Side 
Tracks and Yards ;” ‘* Track Tools and Supplies ;’’ ‘* Or- 
ganisation of the Maintenance of Way Department ;” 
“Track Laying and Ballasting ;” ‘‘ Drainage and Ditch- 
ing; “Track Work for Maintenance;” ‘ Gauge Grades 
and Curves;” ‘Track Inspection and the Premium 
System; ‘Switch Work ;” “ Bridge Work and Tele- 
graph Work; ‘General Improvements ;” ‘ Handling 
and Clearing Snow;” ‘ Wrecking Trains and Opera- 
tions ;"’ and finally, ‘* Records and Reports.’’ It will be 
seen from this list that Mr. Tratman has covered the 
whole ground, and he seems to have said pretty well all 
that is worth saying about each subject. 

We naturally turn to such a book as this to test the 
trustworthiness of the multitudinous statements that are 
made in this country in favour of American permanent 
way. For some reason which we fail to understand 
there has broken out in Great Britain within the last few 
years a violent onslaught on British railway methods 
and an exaltation of those of the United States. Among 
other things we have been assured that we are all wrong 
in the matter of chairs, sleepers, ballast, and rails. So 
much has United States practice been praised, that we 
have felt much the same curiosity as the little girl, who, 
after a course of inscriptions on gravestones, asked her 
mother ‘“‘ where the wicked people were buried?”’ Out 
of 237,000 miles of track there must surely be some not 
superlatively excellent. We learn from Mr. Tratman 
that this is indeed the case, and that the good track is 
quite the exception. ‘‘On many main lines there is, it is 
true, a very excellent and substantial track construction 
second to none in this or any other country; but the 
aggregate length of such track is but a small proportion 
of the total mileage of railway track carrying heavy 
traffic.” Our author gives ample details as to the 
number of sleepers—or as they are called in the United 
States ‘ ties ’’"—on principal lines. The main difference 
between them and those used in this country is that the 
American sleeper is a little thicker. He tells us that the 
deflection of a rail under a load varies as the cube of the tie 
So that if we take 1 as the deflection for sleepers 
24in. apart centre to centre ; then for 30in. and 36in. centre 
to centre the deflection will be 1°9 and 3°4 respectively. 
It is to be regretted as misleading that he gives the price 
of all ties delivered in New York. It will be remembered 
that we stated recently that the cost of sleepers is very 


| much less in the United States than in this country, not 


greatly exceeding, indeed, a shilling each over wide areas 
of country. To this Mr. Tratman took exception in a 
letter which we published. Here, however, are his own 


| figures :—‘‘ The cost of material in a short-leaf pine tie is 


about 3 cents; cutting, 12} cents; hauling to a landing, 
14 to 3 cents; transportation to port, 3 to 5 cents; total 
cost at port, 20 to 234 cents;” or, as we have said, less 
than a shilling. After that comes the cost of carriage 
from the port to the locality where it is wanted. But even 
at New York the sleeper only costs 38 cents, or 1s. 7d. Itis 
obvious that over large tracts of country, where forest 


| land still remains, sleepers can be had for a very small 


price. As we read the fourth chapter we rub our eyes 
and ask ourselves is it possible that a system of 


| permanent way, which we have been told is so excellent, 


so superior to anything met with in this country, can 
really deserve what Mr. Tratman says of it. The passage 
is too long to quote, but we may refer our readers to 
page 35. But what will those of our readers who hold 
that our chair roads are all wrong, say to the following 
passage on page 41 :— 

As already noticed, there is usually considerable trouble from 
the cutting of the ties by the rails, due to local rot under the rail, 
and the wear and tear and disintegration of the softened wood by 
the motion of the rail. This is especially the case with soft ties. 
The cutting also decreases the hold of the spikes by letting the 
rail drop loose below the spike head, and, by causing rot around 
the spike holes, allowing the rail to get out of gauge, and to tilt on 
curves. The direct pressure of the rail on the tie has no effect 
beyond a very slight compression of the wood ; but the cutting 
and wearing are due to the slight motion of the rails, which grinds 
and abrades the fibres, and greatly facilitates local rot and seften- 
ing, which in turn hastens the cutting effect. 








Now in this country we found out all this long ago, and 
abandoned the flat-footed rail for the chair-held rail, and 
in the United States they are now drifting in the same 
direction, because they have found it necessary to inter- 
pose a “tie plate” of steel between the rail and the 
sleeper. These tie plates are made with teeth to take 
into the sleeper, and ribs to take the flange of the 
rail. They have been in use, we are told, but a short 
time, and yet they have become so popular that many 
patents have been taken out for different forms, and very 
little further development is needed to produce a veritable 
chair. 

Not the least interesting portion of the book is 
Chapter XV., on ‘‘ Track Laying and Ballasting.” This 
is a very complete account of the methods adopted in the 
actual formation of a permanent way, and from it a 
curious picture may be drawn of the work and life of 
those engaged in a country whose characteristics are 
very different from those of Great Britain. In the 
United States the engineer has to deal with lines far 
removed from the centres of civilisation. Indeed, the 
road is usually in advance of it by months, if not years. 
Concerning track laying by machinery, of which abso- 
lutely nothing is practically known in this country, Mr. 
Tratman writes :— 

While track-laying machines have been very extensively used on 
large railway contracts, mainly in the Western States, compara- 
tively little is known by engineers generally of their operation. 
The common system of track laying is to have the ties hauled on 
to the grade by teams, and the rails run forward on small hand- 
cars. For long stretches of work, however, and on difficult country 
—rugged or swampy—especially where teams cannot be used to 
distribute the ties ahead in the usual way, machine track laying is 
very extensively employed, and permits great rapidity with a 
saving in cost over the ordinary method. 

Our author then goes on to describe the system, which 
is very well worth consideration by English engineers, 
above all by those engaged in colonial work. 

Lack of space prevents us from saying much more. We 
believe that most, if not all, railway engineers and locomo- 
tive superintendents in this country will read Mr. 
Tratman’s book. They will find in it much thatis worth 
thinking about quietly, some things to be avoided, but a 
few that might in this country be done with advantage. 
But we rise from its perusal, certified, so to speak, that 
for every climate, every country, there are methods of 
thought, ways of doing business, systems of working, 
which are the result of more or less occult influences, 
preventing uniformity; and those who argue that what 
suits one country, or kingdom, or nation, must suit all 
others,are wrong. It isnot to be disputed that mechanical 
truths are equally true all over the world. But somehow 
mankind does not always utilise these truths in the same 
way; and, as a rule, the engineer does not make mistakes. 
The outcome of which homily is, that it does not follow 
because the permanent ways of Great Britain and of the 
United States are unlike, that those responsible for their 
construction are either or both wrong. At its best, the 
railway track of the United States is quite as good as the 
best English track. Of what either is at its worst we do 
not care to write. 








THE INSTITUTION OF JUNIOR ENGINEERS.—A highly successful 
conversazione of this society was held on Saturday last at the 
Westminster Palace Hotel. In addition to the usual musical 
entertainment there was a nice collection of exhibits of engineering 
and scientific interest, including a working sectional model of a 
Thornycroft water-tube boiler; Mr. Morly Fletcher’s motor for 
utilising the force of waves; sectional full-size models and dia- 
grams of the Westinghouse quick - acting brake: and Maxim 
guns. There were also “ lectarettes ” by Mr. Hiram S. Maxim on 
the evolution of the design and working of his most modern 
automatic machine gun, illustrated by the aid of lantern slides, 
and Mr. John A. Prestwich, who is a member of the Institution, 
provided an excellent series of cinematograph pictures. The mem- 
bers and friends were received by the President, Mr. John A. F. 
Aspinall, M. Inst. C.E., Mrs. Aspinall, Mr. H. B, Vorley, the 
chairman, and Mrs. M. Vorley. 


TRADE AND BUSINESS ANNOUNCEMENTS.— Messrs, Lockwood and 
Carlisle, Eagle Foundry, Sheffield, have, for family reasons, 
registered themselves as a limited company, under the Companies 
Acts, 1862—93, by the title of Lockwood and Carlisle, Limited. 
The capital of the company will be all subscribed by the partners, 
and no shares will be offered to the public.—The directors of Messrs. 
Crompton and Co., Limited, have to inform the shareholders that, 
in consequence of certain differences of opinion between thém- 
selves and Mr. J. F. Albright as to the management of the 
company’s business, Mr. Albright is relinquishing his position as 
a managing director, and has also informed the Board that as 
soon as may be convenient to the company he is desirous of 
resigning his position as a director. The directors regret that 
this course should have become necessary. To provide for the 
future management of the company the directors have appointed 
Mr. F. R, Reeves, the company’s secretary, to the post of general 
manager; Mr. R. E. Crompton continuing to superintend the 
technical part of the company’s business, 


DEATH OF AN OLD RatLway ENGINEER.—The death is an- 
nounced at Aberdeen of Mr. William Cowan, who was for many 
years the locomotive superintendent of the Great North of Scotland 
Railway Company. Mr, Cowan was born in Edinburgh in 1823, 
and was educated at the High School there. He began his railway 
career in 1839 in the locomotive department of the Arbroath and 
Forfar Railway, and afterwards held posts in the Edinburgh and 
Glasgow Railway, the Great Northern, and other railway com- 
panies, and, last of all, in the Great North of Scotland Railway at 
Aberdeen. Mr. Cowan entered the service of the Great North 
Company in 1854, and three years later he was promoted to the 
charge of the locomotive department, and in that important posi- 
tion he remained till October, 1883, when he severed his connecticn 
with the company. The first locomotive superintendent of the 
Great North of Scotland Railway was Mr. Daniel Kinnear Clark, 
who afterwards became a well-known consulting engineer in 
London. Mr. Clark was succeeded by Mr. John F. Ruthven, who 
held the post for only a couple of years, and in May, 1857, the 
then vacant locomotive superintendentship fell to Mr. Cowan. 
Up to that time Mr. Cowan had been acting as an engine driver, 
but his education and practical training in the engineering work 
of a railway stood him in good stead in his new and responsible 
sphere, and his régime at the Kittybrewster Works was attended 
with conspicuous success. He was a general favourite with the 
workmen employed under him, and, on his retirement, was pre- 
sented with a handsome testimonial from the staff. Mr. Cowan 
kept himself well abreast of the developments of engineering 
science, and many of the early 1mprovements on the plant of the 
Great North Railway were due to his undoubted enterprise and 
skill as an engineer. Mr. Cowan is said to have been the first to 





introduce modern bogie engines in this country. 
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THE EXCELSIOR FEED-WATER HEATER. 


Most steam users are now keenly alive to the great import- 
ance of obtaining pure boiling feed-water for their boilers, 
but in many cases the water is of such a character that it 
requires to be softened and filtered as well. The grease 
contained in condensed steam water often prevents it from 
being used for feed-water, when if it could be extracted the 
water would prove valuable. 

Messrs. Joseph Wright and Co., Tipton, have made a very 
careful study of this question for some time past, with 


frequent experiments, and have introduced into their own | 


works, and several others, a system by which all that is 
necessary is done at a very moderate cost in a single 
apparatus, namely, their “‘ Excelsior’’ patent heater, softener, 
filter, and grease separator. We illustrate above a gigantic 
separator, which has lately been supplied by this firm to the 
Iron and Steelworks of the Frodingham Company, near 
Doncaster. This heater will take the exhaust steam from a 
new rolling mill engine, having three cylinders, 45in. by 52in. 
stroke, and will deal with the feed-water for eighteen Lancashire 
boilers, 30ft. by 8ft. 6in., having a total evaporative capacity 
of 10,000 gallons per hour. 

This remarkable heater, which is 29ft. high by 8Sft. 
diameter, with 28in. steam inlet and outlet, is perhaps best 
described as follows: —Its height is divided into three 
separate chambers, the upper one being by far the larger. 
The central chamber is the one which first receives the steam, 
and in which all the thick grease in the steam is extracted. 
The upper chamber is occupied in its lower portion by the 








feedwater in process of Leing heated, and its upper part 
contains an ingenious series of devices for mingling the water 
| and steam. Large vertical pipes are attached to the floor of 
| this water chamber, and conduct the steam from the inlet 
chamber through the water lying in the upper chamber to 
the devices referred to. Here the steam is so directed on 


| showers of falling water, and such steam as remains uncon- 
| densed passes out at the top outlet. The feed-water enters 
the top of the heater by the pipe shown, and its quantity is 
controlled by a float valve, which delivers the water exactly 
in accordance with the requirements. The effect of the 
commingling of the steam and water, and also of the steam 
| passing through the tubes surrounded by water, is to raise 
| the temperature of the water to boiling point. 

From the lower part of the upper or water chamber the 





the lowest of the three chambers. Here it is compelled 
under pressure to pass through an enormous mass of filter- 
ing material—specially suited to the purpose—and is finally 
delivered from the lower outlet of the heater, softened, 
| filtered, absolutely free from grease, perfectly clean and hot, 
and ready for use in the boilers, to which it is delivered by 
the usual boiler feed pumps at 200 deg. to 208 deg. 

By means of very large manholes easy access is obtained to 
every compartment for cleaning out and changing the filter- 
ing material; in fact, everything that the large and varied 
experience of the makers can suggest has been introduced 
into this unique apparatus, in order to ensure its giving the 
most satisfactory results. As regards the saving, it is reason- 
ably anticipated that the saving in coal, water, and boiler 








emerging from the pipes as to be compelled to pass through | 


heated water passes by a pipe provided for the purpose to | 


| ; a 
| repairs, effected by the heater in our illustration will } 

| large that the heater will pay for itself in two ‘Ye Rien 
| or less. v Pats’ time 








DOCKYARD NOTES. 
Last week we made some reference to the Alexandra 
e : » No 
alongside the jetty at Portsmouth Dockyard for her re. + 
Since then we have renewed our acquaintance with the Do : 
of Edinburgh’s old flagship, and, despite all that has beer we 
in criticism, cannot lose our original opinion that -_— 
Admiralty have acted very wisely in the amount of me 
armament that they have given her. For the benefit of 
| those who are not au fait with battleship armaments, jt ib 
| be stated here that the original armament of the shi ay 
| four 25-ton and eight 18-ton rifled muzzle-loading wut nig 
| tected by 12in. of iron armour. This armour covers a ~ 
| deal of the ship, and includes a complete belt ; there js =_ 
| 2in. steel protective deck. The gun decks are two, four — 
| on the upper deck training nearly ahead or astern, or pe 
broadside, through an are of about 75deg. On the main deat 
each side another gun has a 75 deg. arc forward or on the ane 
and on either broadside are three guns with an are of perha ‘ 
30 deg. before and abaft the beam. This isa very restricted = 
of fire. On this deck all the old guns have been left: but s 
the upper deck battery four 19-ton breech-loaders replace the 
| old 25-tonners. They are better guns, having 10,900 tons 
muzzle energy, against 7015; and their muzzle perforation 
is, theoretically, just double. On the other hand, their 
common shell is but 380 lb. in weight, against the 541 1b, of 
the old muzzle-loader. The 18-ton muzzle-loaders fire ashell 
of a trifle over 400 lb. ; had breech-loaders been substituteg 
the shell would have been only a little more than half that 
weight. The newer guns—they, too, are old now—have, it jg 
true, a better trajectory and range, but the advantage is not 
great that way. As common shell is the staple ammunition 
of even our most modern ships, and is certainly the projectile 
that the Alexandra would most need in war time, those with 
heavy bursting charges have obvious advantages. The newest 
| Sin. guns would certainly have much greater penetration, 
| but as implied above, any action in which we should be likely 
| to employ the Alexandra would not probably be won by 
| penetration. Against cruisers and lightly-armoured ships such 
as she would meet, solid shot—which alone have much pene. 
tration value—would not do much harm. Bad as the cld 
| muzzle-loading guns may be, the breech-loading guns of the 
same date in foreign ships are no better; the breech action 
in itself confers no particular value. True, the gunners of a 
muzzle-loader would be more exposed to a hail of small pri 
jectiles, but few captains now-a-days contemplate using the 
| tertiary armament against ships. The cost in life would be 
| too great ; such guns would be silenced almost immediately 
| by a single big shell. It should also be borne in mind that 
| the supply of modern guns _ is limited, that we barely keep 
| pace with our requirements for new ships as it is, and that a 
| new ship is better far than an old one, no matter how re- 
| juvenated. When the Alexandra was transformé—as the 
| French phrase it— six 4in. guns were supplied to her, mounted 
jon the top 'sides. These are now to be replaced by 47 
| quick-firers. The Alexandra is a singularly roomy ship, 
| nearly twice as high ‘tween decks as a modern vessel. Despite 
her bluff bow, she is, and always has been, a fast ship, making 
a continual sea speed of 12 knots very easily, and good for 
| more if pushed. The Majestic can do about 15 knots, or keep 
station at about 14 knots, so the Alexandra is not very far 
behindhand in speed, even when compared to a mcderm 
ship. 








THE old battleships Iron Duke and Invincible were to have 
been fitted with fighting tops, but the Admiralty have 
decided that they are not worth the expense, so the order 
has been cancelled. In the two modern naval actions 
| Angamos and the Yalu—the fighting top has had its share. 
| At Angamos it is claimed that the Blanco Encalada and 
| Almirante Cochrane cleared the MHuascar’s decks with 
| Gatlings in their tops, but gun fire in that action was slow. 
| At Yalu every man in fighting tops seems to have been killed 
or wounded by ricochets. Hundreds of projectiles must 
miss, and whether they go high or low the military top runs 
|a high risk of being hit. It is questionable whether they 
have any value at all: certain that their value is not great. 
Consequently the Admiralty have probably shown con- 
siderable wisdom in the matter of the Iron Duke and her 
sister. 


THE Medea is having her 6in. guns taken out for con- 
version into quick-firers. These converted guns always have 
the latest breech action fitted to them, and are a good deal 

| more than the “ quick-firers in name only" that some folks 
call them; but it is only their rate of fire that is improved. 
| The old Gin. breech-loader is a short gun with a high tra- 
| jectory ; between it and a new 6in. gun, like the Vickers gun, 
for instance, there is no comparison possible. Since, how- 
ever, guns cannot be manufactured in a day or two, the best 
is being made of a bad bargain. After all, a very large pro- 
| portion of foreign quick-firers are merely converted guns. 
a, © ~ 3 ee See a 
| WHILE on the subject of quick-firers, we may mention that 
the Japanese have replaced the old 6in. guns of the Chin Yen 
ex Chen Yuen—by quick-firers. They have also mounted 
# couple of 4°7in. quick-firers abaft the funnels, an improve- 
| ment in the ship's fighting capabilities. Recently they sub- 
stituted six 6in. quick-firers for the 4-7in. of the Trafalgar ; 
| but the matter excited little if any comment, although it 
| certainly doubled the value of the secondary armament of this 


| 


| ship. 


From time to time one reads in the papers that the 
Formidable is to be laid down at Portsmouth. As a matter 
of fact a good deal of her is already in existence, and she 
grows rapidly. She is building on a slip, as the Prince 
George was, and not in a dock as is so frequently done 
now-a-days. 


THE Terrible is in dry dock, at Portsmouth preparing for 
commission. It is necessary to see this ship in dock to get 
the full idea of her enormous size; it is something of an 
‘eye-opener ” even to those who are fairly well acquainted 
with her on the water. Close alongside the old Inflexible is 
in dock, and the contrast between the two is remarkable. It 
is heightened by the fact that several destroyers lie astern of 
the Inflexible: the cruiser occupies as much space as the 





battleship and three destroyers. It is reported that the 
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Terrible is 


considerable while. There is a general idea that she is some- 


to undergo very exhaustive steam trials for a 


what of a white elephant; but at the same no one believes | 


yerv much in the sensational rumours about the Powerful. 


Mr. GOSCHEN is to be congratulated upon his attitude 
about the discharged dockyardsmen; their action was 
tantamount to rank mutiny, and for him to reinstate them 
after the demands that have been made would be absolutely 
detrimental to every form of discipline. 


Tuy Barham is being fitted with topmasts instead of the 
pole masts that she originally carried. When complete she 
will resemble the Mercury in rig, but her funnels being 


| Puteaux, Paris, by the firm of Patin and Co. 


M. PATIN’S NEW FLY-WHEEL DYNAMO. 


WE illustrate this week a somewhat novel type of dynamo 
in use at the fine central station recently established at 
It is not 
generally known that Monsieur Patin has been one of the 


| first, if not actually the first, to set up electric-light stations 


on the alternating system in France. 
Although, as will be noticed from our illustrations and 


diagrams, the dynamo machines employed are themselves of 
| a sufficiently novel type, it was, nevertheless, not actually the 


differently placed, all resemblance ends, of course, with the | 


masts. The bow and stern guns, which were formerly carried 
close to the sides, are now nearer the centre line, and the 
sponsons have been done away with. 

Ay accident by which one man lost his life and two others 
were injured happened at the Formidable’s slip in Ports- 
mouth Dockyard on Tuesday. A number of old wooden 
derricks, 60ft. high or more, surround this slip, and men were 
engaged in cutting the guys preparatory to removing them. 
Directly the guys of one were severed it fell, killing the man 
who cut these supporting ropes. It then transpired that the 
derrick was not sunk in the ground at all, but merely stood 
on a post. 








BOILER EXPLOSION. 

THE official report—No. 1052—of a serious boiler explosion which 

occurred at Devonport dockyard, on September 23rd, is before us. 
The annexed cuts, reproduced from the report, will give a notion of 
the enormous force of the explosion. By it two men lost their lives, 
and two others were severely injured. The boiler was of the ordinary 
vertical type, with a central uptake and two cross tubes in the 
tire-box, and was made throughout of iron, The shell was 7ft. 6in. 
high, and 4ft. in diameter, and was composed of two rings of plates, 
with one plate gin. thick in each ring. Its crown, which was made 
of one plate gin, thick, was dished upwards about 6in., and 
flanged downwards at its outer edge for attachment to the cylindri- 
cal part. The fire-box was 4ft. 6in. high, and 3ft. 4in. in diameter. 
The cylindrical part was made of two plates, each Sin. thick, 
which were flanged outwards at the bottom to meet the shell. Its 
crown, which was slightly dished, was composed of one plate 3in. 
thick, and was flanged downwards at its outward edge, and 
riveted to the cylindrical part. The uptake, a welded tube, 104in. 
in diameter, and gin. thick, was flanged at its bottom and riveted 
to the crown of the fire-box, and was attached to the crown of the 
shell by an iron ancle ring. The twocross tubes, which were each 
‘jin, in diameter, and y,in. thick, were welded, flanged at their 
ends, and riveted to the sides of the fire-box. The boiler was lap- 
jointed and single riveted throughout with rivets Zin. in diameter, 
spaced Zin, apart. A manhole, liin. by 10in., fitted with a com- 
pensating ring, was cut in the upper part of the shell ; there were 
also two hand-holes opposite the cross tubes, and three mud-holes. 
lhe boiler was fitted with a safety valve loaded by a lever and 
Nalter's spring balance, a feed injector, a blow-off cock, a glass 
water gauge, and a steam gauge. 
_ The boiler was occasionally used at a pressure of 80 Ib. per square 
inch, but on the occasion of the explosion was supposed to be 
working at only 50 Ib, It was, however, shown at the inquest that 
the safety valve had been tampered with, so that the pressure 
greatly exceeded this limit. It was a spring safety valve, and 
orders had been given shortly before the accident that it should be 
fitted with a ferrule, but this precaution had not been taken. The 
boiler was cracked and broken in a very remarkable manner, as the 
cuts show, and parts of it were projected to great distances. 








ELecTric Liguts In HuNaN.—The North China Daily .Nevs 
says Hunan has got so far forward in her adoption of western 
civilisation that her provincial capital of Ch’angsha can now boast | 
of an electric light company. Incandescent lights are used all 
over the offices of the company and the residences of the directors 
and higher officers, while, in addition to a large 2000-candle 
power light —called by the natives ‘‘a moon "—at the gates of the | 
governor's yamén, the greater portion of the yamén itself is also 
lighted now with incandescent lamps. The company is also pre- | 
pared to light up any house or shop in Ch’angsha, and a notifica- 
tion to that effect has been published, giving prices per lamp per 
hight as follows:—No. 1 grade electric lamp, 500 cash (about | 
Is, 3d.) ; No, 2 grade, 32 cash ; No. 3 grade, 30 cash ; No. 4 grade, | 
#8 cash ; No, 5 grade, 25 cash. That is to say, there will be five 
descriptions of lamps, and the above charges are made for lamps 
that are lighted from sundown to the second watch of the night— 
about 10 o'clock. Lamps used all night are to be charged double 
the above prices. The U.S. Consul at Hankow states that the 
electric plant has proved such a success that the large halls for the 
examinations of the students for the M.A. degree, lately held 
there, were lighted by electricity, something undreamed of ‘in this 
—the central—province, and in excess of any other province of the 
empire. In Hankow a native company has been organised to | 

| 
} 


light the city with electricity, and it will only be a short time | 
refore it will be under way, as most of the capital has been sub- 
scribed. Several of the tea hongs in the English concession = 


po lighted with electricity—a great improvement on kerosene 
amps, 


| here. 


| admission of steam from 0 to 75 per cent. at will. 





invention and design of a new type of electric generator that 
formed the central object in M. Patin’s studies. The remark- 
ably high efficiency of slow-rotating engines of the Corliss 
type, as contrasted with the increased expenditure of the 
high-speed engines usually employed in connection with 
dynamo machines, attracted, M. Patin states, his attention 
some time back, and a dynamo—whose magnetic field forms, 
as will be seen from the accompanying illustrations, an 
integral part of the engine itself, thus performing its ap- 
pointed work at the low speed of 60—120 revolutions a 
minute, has been the result of this gentleman’s twenty years’ 
experience. ; 


The system employed in all of M. Patin’s stations—viz., the 





motive force and general output required from the dynamo 
on the necessary speed of rotation, &c. The inner and outer 
rings of magnets are bolted together by a number of radial 
arms proceeding from the central axle E, Fig. 2. Fig. 4 
shows the construction of the armature coils in detail. A is the 
side view; » shows the coils in position, as they appear when 
clamped on to the steel ring supporting the armature T. It will 
be seen that these are Ferranti copper tape coils, and lie all round 
the fly-wheel in the narrow spaces at the ends of the bobbins. 
We have already stated that a lateral movement along the main 
shaft of the engine permits the whole ring of coils to be dis- 
placed bodily out of the magnetic field. Each coil is inde- 
| pendently fastened to the rim of the armature, thus making 
| its renewal, repair, &c., in case of accident, easy. The centre of 
| each coil N is of bronze, and the winding is compesed of a band 
| of thin sheet copper, the various layers being isolated bya strip 
| of material resembling asbestos. The whole is covered with 
| a thick coating of lacquer. The armature itself is supported 
| 


by a massive pillar of cast iron, through the centre of which 
passes the crank shaft. The revolving electro-magnets, as 
has been already stated, are firmly bolted to the shaft, and a 
second series of bolts prevent the rotation or shifting of the 
armature in the magnetic field. The exciting current for M. 
| Patin’s dynamo is produced either by a small auxiliary 





PATIN FLY-WHEEL DYNAMO 


Seneration of high tension alternating currents, and their 
subsequent reduction, per transformer, to the 200-volt maxi- 
mum—has been everywhere recognised as being the most 
economical, when long cables are used, and needs no eulogy 


the dynamos themselves. 

The engines employed at the Puteaux Station are of the 
improved high-speed Corliss type, from the workshops of 
M. Boyer, at Lille, acting without slide valves or dashpots, 
and furnished with an ingenious device for regulating the 
Want of 
space forbids us to attempt a more detailed account of the 


various devices employed to assure regularity and economy | 


in working, &c. The fly-wheel alone claims our attention, 
forming, as it does, an integral part of the dynamo itself. 
The three essential parts of M. Patin’s dynamo may be 
stated in order :—(1) The fly-wheel, which carries the field 
magnets of the dynamo. (2) The armature, fixed but capable 
of being slid out of the magnetic field by a lateral movement, 
thus permitting the coils to be re-varnished or renewed when- 
ever necessary. (3) An exciter, in certain cases. 

The revolving magnetic field—Fig. 1—is formed of two 
pieces, an inner and outer rim of magnetic poles, between 
which the armature remains motionless. A detailed diagram 
of one of these poles is seen in Fig. 3. The cylinder of soft 
iron 0 is cast into the circumference of the fly-wheel d. The 
number of these poles is variable, depending on the electro- 





We will proceed at once to a detailed description of | 


| dynamo or bya shunt circuit taken from the main leads. 

These are the principal details of M. Patin’s dynamos. 
| They are constructed in sizes varying from 50-horse power to 
| 600-horse power. 

We will now give a few figures concerning the output, effi- 
ciency, &c., of two dynamos of this kind. They are the 
| result of a series of experiments conducted in two of the lead- 
| ing central stations fitted with M. Patin’s generators. The 
| first dynamo was coupled direct to a turbine of the Faesch 
| and Piccard make, the second to a steam engine from the 
| workshops of Boyer in Lille : 

No. 1. 


| No. 2. 
Power produced in watts 40,000 120,000 
Voltage we ea 2400 2400 
Resistance of armature 4°5 ohms 0°96 ohms 
Number of coils on magnets 2 104 
Resistance of magnets : 4°S ohms 2°5 ohms 
Number of coils on armature 2 104 


95 
96 per cent. 
2400 watts 


309 
94 per cent. 
1200 watts 


Revolutions per minute 
ee eee 
Power used for exciting 


The expenditure of energy required for the exciters has 
been, of course, taken into account in the calculation of total 
efficiency. The dynamo at present working in the Boyer 
| workshops is of a far higher output in horse-power than the 
| engine employed to drive it; so that the efficiency may be 
| almost taken to be really higher than the above-mentioned 
| figures indicate. The absorption of power per number of 
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nder—about 10 per cent.—for repairs, &c., it is clear 
ill take eight tons of coal to keep an indicated horse- | 
.¢ going for one year. This, at 5s. per ton, amounts to £2 ; 
poi ee stoppage is allowed for at all, for under £2 5s. — Inci- 

if no stoppage is allowed for at all, for under £ , 
e, als might bring it up to nearly £2 10s. This is for taking 
-€ continuously. But in most cases work is not continuous, 
being only fifty-four hours per week. : aes 

But if the power is supplied to works operating only fifty-four 
week, little more than one-third of the coal and stokers 
ill be needed, all the other items remaining the same in 
poth cases or being similarly reduced. Consequently the costs of 
an indicated horse-power per annum from coal for a 3000-hour 
jond are only about 17s, 6d per annum in excess of what they 
would be for conveniently situated water power, if such were to be 
got, while the capital costs would be about the same. And he 
thinks that probable improvements in steam working and possible 
advances in gas engine construction will, during the next ten or 
fifteen years, reduce this difference further. At the voltage at 
which the primary mains will be worked the cost of a cable to 
convey 1000-horse power, laid complete, will not exceed £1000 per 
mile, or £1 per horse-power capacity ; a cable for 600-horse power 
about 25s. per horse-power ; and a cable for 300-horse power about 
42s, per horse-power. In their agreements with such local authori- 
ties as have so far come to terms with the Midland Electric 
Corporation, the following are the rates for power supply, which 
are not to be exceeded :—Three pence per unit for the first hour's 
use per diem, on the maximum demand in wee, the number 
of first hours being taken as 78, @.e., six days per week for 
thirteen weeks, and °825 of a penny for each subsequent hour suse, 

The president, Mr. J. W. Hall, in opening the discussion, gave 
ulations which he had made independently of the author, and 
h were even more in favour of water power than the author's 

The president also pointed out that these calculations 
in both cases pretty nearly with figures which 
had been given by Mr. Philip Dowson, The _ president 
further said that astonishingly large sums were generally 
necessary for the permanent works required to get the water 
up to and away from the wheels, excluding the wheels themselves. 
£10, £20, £30, and £40 per horse power had been spent in different 

laces on that one item alone. That item had cost at Lyons 
25,000,000 franes, or about £1,000,000 English money. Interest on 

large outlays of capital soon counterbalanced fuel saving. In 
other cases the cost was not so great. He believed the cost of install- 
ing water-power at Interlaken was £34 per horse-power. In conse- 
quence of droughts, frosts, and floods, engines had to be kept at many 
stations in case the turbines went wrong. But in cases on the 
Continent where coal cost 28s. to 30s. a ton it might pay them to | 
use water. He believed that at Galway a gas-producer plant and 
gas engine had to be kept as well as the water plant. Some of the } 
Swiss installations were not so costly. He thought the Swiss 
average was about £4 per horse-power per annum, Bayonne was 
£5, Montreux £8, pat Fribourg £8 2s. 6d, The lowest figure in 
the world was at Holyoak, Connecticut River, where electric power | 
was said to be supplied for 18s. 3d. per horse-power per year, 

delivered. His friend Mr. Ritchie, of Edinburgh, who had laid 

down numbers of installations, estimates -by letter—the cost of 

installing water power in this country per brake horse-power as 

varying from £10 to £15; and in America as £10 to £14. Working 

costs for a power of, say, 100-horse powercould be managed working | 
night and day, by two men to attend to sluices, screens, and oiling. | 
The working expenses would not exceed £2 per horse-power per 
annum, If awater power costs more than £4 or £5 per horse-power it 
would not, in Mr. Ritchie’s opinion, pay to transmit that power. Mr. 
Thomas Parker, of Thomas Parker, Limited, electrical engineers, 
Wolverhampton, pointed out that the idea of the promoters of the 
scheme was to accumulate manufacturers as customers, so that 
they might keep pretty much a maximum load on the station. 
This was where the waste came in in the case of the Corporation 
installations. The plant at Wolverhampton, for instance, was 
practically doing nothing for fifteen-sixteenths of the year, for, if 
worked continuously to its full capacity it could generate in 
twenty-two days so much as was now supplied to the town in a 
year; and the position was similar at Manchester, where the 
station was practically idle save for one-twelfth of its time. He 
could not understand the opposition with which the scheme had 
been met by some of the local authorities. 

Mr. Spence, Wolverhampton, described his visits to water-driven 
installations in Switzerland and other portions of the Continent, 
and found that the expense of those systems was vastly greater 
than the cost would be of putting down steam power in England. 

Mr. Edmund Howl, secretary and general manager of the South | 
Staffordshire Mines Drainage Commissioners, described his visit | 
to the installation at Niagara Falls, which quite bore out the 
assertions of previous speakers as to the enormous cost of per- 
manent works in water installations, counterbalancing saving in 
fuel. In fact, he was very disappointed with the works there, 
from a civil engineering point of view. As a maker of patent 
forced-draught boilers he had just had a letter offering him 
“good fine coal-dust at 3d. per ton.” Mr. Belliss, of Belliss 
and Co., Ledsam-street Engineering Works, Birmingham, 
dwelt on the enormous and rapidly-growing scope for the employ- 
ment of steam engines for electric driving.. His firm had_ put 
down engines and installations up to 1500-horse power in single 
works. At one electric lighting station in London his firm | 
first put down three 500-horse power sets eighteen months 
then three further sets were put down there last spring, 
and there were six more sets going through his works at 
the present time, making about 6000-horse power for that 
one station, ‘There was an enormous demand for this class 
of work just now. And whereas some ten years ago 200-horse 
power or 300-horse power per set was considered a large unit, 
electrical engineers were now making 500, 600, 700, 800, and 
1000-horse power sets. There was a great future before engines 
for electric driving. The discussion was continued by Mr. T. 
Arnall, from the office of the City Surveyor, Birmingham, Mr. 
Le Neve Foster, Mr. Alexander Tucker, and others. The last- 
named gentleman suggested that copies of the paper and discussion 
should be sent round to the various local authorities whose interests 
would be affected by the scheme, so that the imprimatur of the 
Institute might be given to the movement. It was understood 
that this suggestion would be considered by the Council. 
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KING’s COLLEGE ENGINEERING SocteTy,—At a general meeting 
held on Friday, March 4th, Mr. C. E. Atkinson read a paper on 
“Gold.” Commencing with a short history of the gold fields, he 
passed on to the methods of extraction by panning, hydraulicing 
of placers, the treatment of quartz loads, chlorination by the vat 
and barrel process, and the McArthur and Forrest process of 
cyaniding, concluding with the refining of bullion. The paper was 
illustrated by numerous lantern slides and specimens, The meet- 
ing then terminated with a vote of thanks to Mr. Atkinson for his 
interesting paper, 

_ SEWERAGE OF LEIGH-ON-SEA.—Mr. E, Bailey Denton, M. Inst. 
C.E.--Bailey Denton, Son, and Lawford—-has been instructed by 
the Urban District Council of Leigh-on-Sea to report to them as 
to the best means to be adopted for the sewerage and sewage 
disposal of their district. Since the provision of a public water 
supply, and the development of several estates within the parish, 
the population has greatly increased, and sewerage has become a 
matter of necessity. Leigh is the last town on the Essex side of the 
river Thames within the jurisdiction of the Conservancy Board, 
and is immediately above Southend, where the council, on the 
advice of Mr. James Mansergh, have recently spent a large sum of 
money upon sewerage. The method of sewage disposal, therefore, 
which will ultimately be adoped at Leigh, is a matter of great 
pean to other towns situated within the tidal reaches of the 
ames, 








assume that a plant could be run for 8000 hours, allowing | 


| steel screw cargo steamer, which they have constructed to the order | 
| of Messrs, MacLay and McIntyre, Glasgow. 


| a chart-room and wheel-house have been built above this, with a 


| patent trunk, full poop, bridge, and topgallant forecastle. The 


| iron saloon house on the bridge deck, and the accommodation for 


| Sons, Fulton Engine Works, Liverpool. 


| the original hand gear. 


lew as to enable cargo to be dealt with very expeditiously. The 
electric light installation is of a very complete description, and the 

: gn ete a vessel will be lighted throughout with an ample number of lights. 
_ By Saturday afternoon’s tide there was launched from theshipbuild- | The engines, which are being constructed by the Wallsend Slipway 
ing yard of Messrs, D, and W. Henderson and Uo., Partick, a large | ang Engineering Company, Ltd., are of the triple-expansion type, 
there being two twin sets, of dimensions as follows :—28}in. by 46in. 
by 75in. by 48in. stroke, taking steam from four double-ended 
boilers 154ft. by 104ft., working at a pressure of 1801b. It is ex- 


LAUNCHES AND TRIAL TRIPS. 


This latest addition 
to the large fleet of vessels already owned by this firm is in length | 
375ft., breadth 50ft., with a depth of 28ft. 3in., having a gross | nected that the vessel will maintain a speed of nearly 17 knots. 
tonnage of about 4300 tons, and will be classed in Lloyd’s 100 Al. | The ship was named by Mrs. Samuel, wife of Alderman Samuel 
She has been fitted with all the latest improvements to ensure the | jn the presence of a large company. ’ , 
rapid and safe working of the large cargo which she has been | ‘ 
designed to carry, including seven powerful winches, and also large 
derricks fitted at the hatches. Steam steering gear by Messrs. 
Bow, MacLachlan, and Co., Paisley, is fitted admidships, the saloon 
and officers’ accommodation is on the fore end of bridge deck, and 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
bridge which will give every facility to the officers in the naviga- correspondents.) 
tion of the vessel. A set of triple-expansion engines will be —s 
supplied and fitted by the builders, having cylinders 25in., 4lin., 
and 67in. diameter by 4ft. stroke. As the vessel left the ways she 
was named Angola by Mrs. Thomas E. MacLeod, Regent Park- 
square, 

pos Sir W. G. Armstrong, Whitworth, and Co. launched 
the s.s. Haliotis from their Walker Yard on the 22nd February, the 
vessel being named by Mrs. Samuel, wife of Mr. Alderman Marcus 
Samuel, to the order of whose firm the ship and a sister vessel are 
being built. The dimensions are 248ft. 6in. overall, 40ft. moulded, 
and 17ft. din. depth moulded ; and the vessel has been specially 
constructed for the carriage of petroleum in bulk under the 
supervision of Messrs, Flannery, Baggallay, and Johnson, of London 
and Liverpool. There are one or two unusual points about this 
vessel, she being intended to use liquid fuel on her service in the 
East, and her engines and boilers have been fitted up with this 
special view. She is constructed on the trunk-turret system, which 
gives a larger carrying capacity in proportion to register tonnage 
than the ordinary form of construction. The engines are, for 
special reasons, of the compound surface-condensing type, taking 
steam from two boilers at 100 lb, working pressure, and are 30in., and 
63in. diameter by 39in. stroke. Electric light is fitted throughout 
the vessel, and there is a complete installation of duplex pumps 
for prompt dealing with oil cargo. The bunkers of the vessel are 
stayed, riveted, and caulked so as to contain oil fuel, and they 
are also so arranged as to be available for coal in case of emergency. 

On the 9th inst. Messrs, Ropner and Son, Stockton-on-Tees, 
launched a fine steel screw steamer of the following dimensions, 
viz.:— Length between perpendiculars, 336ft. 6in. ; breadth extreme, 
46ft bin.; depth moulded, 27ft. 3in. The steamer has been built 
to the order of Messrs, Evan Thomas Radcliffe and Co., Cardiff, 
and is built off the three-decked rule, and fitted with the builders’ 


THE ENGINEERS’ LOCK-OUT. 

Sir,—On my return from the Continent, my attention has been 
drawn to paragraphs appearing in the Press during the past week 
to the effect that ‘‘ Messrs. Tangye had last week forwarded to the 
Federation of Engineering Employers a cheque for £500, which 
cheque had at once been returned to them.” As this statement is 
wholly misleading, I would like to be permitted to set forth the 
facts of the case. 

At the end of January last, we were urgently invited to con- 
tribute to the Engineer Employers’ Special Fund, on the ground 
of the heavy strain which had been imposed upon the employers 
in the recent struggle. 

On the 10th February, my Company contributed the sum of 
£500 to the fund, but, in handing over the cheque, expressly stipu- 
lated that the amount should be applied to the relief of the less 
wealthy members of the Federation, upon whom the strain had 
told most heavily, stating, at the same time, that a similar amount 
had already been given to the Amalgamated Society of Engineers 
in aid of the men who were still out of employment. 

So far from being ‘‘ at once” returned, the cheque was cashed 
and paid into the fund and an acknowledgment sent us by the 
Federation, at the hands of their secretary, Mr. Thomas Biggart, 
who, under date February 11th, said, ‘‘ We are desired by our 
Committee to acknowledge with thanks your firm’s handsome 
contribution of £500 towards the Federation's Special Fund.” 

On February 28th—.¢., seventeen days after this acknowledg- 
ment, Mr. Biggart sent us a banker’s draft for £500, with a letter 
in which he says, ‘* We have now had an opportunity of reporting 
your contribution of £500 to our Committee. This is the first 
meeting held since your cheque was received.” He goes on to say 
his first letter was sent per cncuriam, but as it contained the distinct 
statement that he had been desired by his Committee to thank us, 
the explanation of this extraordinary discrepancy must be left to 
that gentleman. 

1 should explain that long before we gave our contribution to the 
Federation it was well known to every member of that body that 
we were not in sympathy with their policy. This fact we expressly 
stated at an early period of the struggle, and again laid stress upon 
when handing over our cheque. It was therefore with this 
knowledge that the Federation accepted and thanked us fur the 
gift we had been invited to make. With their reasons for sub- 
sequently reversing their own action I am not concerned. 

In some of the paragraphs which have appeared, reference is 
made to the ‘* probable reasons” actuating us in making our gift. 
It is natural to a certain class of mind to ascribe motives that are 
base, but my Company is no more moved by these insinuations 
than it was affected by the threats so freely showered upon us at 
an early period in the struggle. 

Our course has been perfectly clear and consistent from the out- 
set. What was it we were asked todo? Having no quarrel with 
our men, having received no demands from them, having had an 
unexampled record of forty years of peaceful relations with them, 
we were asked to turn them—nearly 2500 persons—into the street. 
In speaking to one of the principal members of the Federation I 
said that such an act on our part would be a crime. Its folly will 
be appreciated when I state that we have long possessed all the 
advantages the employers claim to have secured as a result of the 
late ruinous contest—advantages which I firmly believe they also 
might have possessed without conflict had their relations with their 
employés been the same. RicHARD TANGYE, 

Birmingham, March 15th. 


saloon and cabins for captain and officers will be fitted up in an 


engineers will be provided under the bridge deck at the after part, 
the crew being berthed in the forecastle as usual. She has 
double bottom on the cellular principle for water ballast, and has 
been designed to carry a deadweight cargo of about 5925 tons on 
Lloyd’s summer freeboard, on a light draught of water ; she will 
have all the most recent appliances for the expeditious and 
economical loading and unloading of cargoes, has direct steam 
windlass, steam steering gear amidships, with powerful screw gear 
aft, six large steam winches, to which steam is supplied by an 
auxiliary boiler working at 160 1b. pressure, stockless anchors, &c. 
This is the fifth steamer built by Messrs. Ropner and Son for the 
same owners, and the third of the patent trunk type. She will be 
completed under the inspection of Captain Hesketh, the owner's 
marine superintendent. She will be fitted with a set of powerful 
triple-expansion engines by Messrs. Blair and Co., Ltd. The 
naming was performed by Miss Ropner, of Preston Hal!, who gave 
her the name of Paddington. 

The screw steamer Berry, Captain Alberti, went down the Mersey 
on Saturday for her official trial trip after having had her machinery 
converted to high pressure compound by Messrs. David Rollo and 
She has two double- 
ended boilers, each 11ft. diameter by 16ft. 6in. long, built of 
steel to the requirements of Bureau Veritas for a working pressure 
of 160 1b. per squareinch. Each boiler has four Purves patent flues, 
made on the late Mr. Ashlin’s patent interchangeable plan, and is 
also titted with his very effective water circulator. The new 
cylinders are 34in. and 63in, diameter respectively by 42in. stroke, 
intended to indicate in ordinary working service 1200-horse power, 
the vessel maintaining an average speed of twelve knots. The 
Berry is a vessel of 1600 tons register, her dimensions being 255ft., 
by 34ft. by 16ft., and is one of the Heet of the Société Generale de 
Transports Maritimes 4 Vapeur, of Marseilles. The alterations 
have been carried out to the specifications of Messrs. Ashton and 
Co., of Liverpool. Messrs. H. E. Moss and Co., who have been 
the company’s representatives in this country for between thirty 
and forty years, were represented at the trial trip by Mr. E. A. 
Cohen, Mons. Lamtinet, the company’s superintendent engineer, Temperley by fifty bags an hour on the average, thus taking in 
being also present. Mr. L, Murphy, representing the United | 1} tons coal more per hour.” This would make the weight per 
States Metallic Packing Company, whose packing was supplied to | bag figure out as $ ewt. Is this correct! 1 would also be glad to 
the Berry, was also on board, and was congratulated as to its | know if the coal should during loading become saturated with salt 
merits. Advantage was taken during the lay-up to fit steam | water, whether it introduces any additional risks of spontaneous 
steering gear, a “‘ Higginson’s” steam quarter-master replacing | ignition or other troubles, beyond some deterioration in steam- 
The trial proved in every way perfectly | raising qualities. Perhaps some of your readers may have had 
satisfactory, the consumption of coal being much less than before, | some experience in this matter, in which case I should be much 
whilst the speed was considerably increased, thus showing the advis- | obliged for information. ¢ BUNKER. 
ability and economy attached to the —— of — com- London, March 7th. 
pound engines to the high-pressure compound type. The vessel ia oe F we = Bh 
a ceeded to sea with a full cargo on Sunday for Marseilles. ae Sylora: pr ag fennea at ie piney bok beh oa 


COALING WARSHIPS. 





Sir,—In your issue of February 4th you gave an interesting 
} account of the coaling experiments at Portsmouth, and if not 
| trespassing too much on your space, I would like to know the 
weight of bag referred to, when you say the coal whips take 
six bags usually, and that the fore Temperley could do twelve 
bags a time. You also say, ‘‘ In the Mars the whips beat the 


On the 9th inst. Messrs. C., 8S. Swan and Hunter launched from | = Gees Winans é 
their yard at Wallsend the fine twin-screw passenger liner | 8!Ven 12 THE ENGINEER of February 4th, but as those figures were 
s.s. America Maru, one of three large steamers being built in this | given independently by two officers on board, they should be 
country to the order of the Toyo Kisen Kabushiki Kaisha, of Japan, | accurate for that particular case. (2) As regards coal being im- 
for regular service between that country and the United States. | Pregnated with salt, the question is not so much a matter of the 
The vessel has been built under the immediate supervision of salt as the water. There is no actual risk, in the first place, 
Messrs. Flannery, Baggallay, and Johnson, of London and Liver- | because every effort is made to prevent the coal getting wet, and 
pool, who are associated in their duty with Captain Tomioka, the coaling is usually under conditions where no such chance occurs ; 
marine superintendent of the company. The vessel has been | i2 the second place, bunker lids are always left off if the coal 
specially designed to attain high speed at sea, and is 412ft. between should have got wet. _W ere they closed there be pared of ae 
perpendiculars, 25ft. 3in. depth moulded to upper deck, and be then avery great risk indeed of spontaneous combustion. It is 
50ft. 6in. in breadth. Both ship and engines are to the highest difficult to collect exact data with regard to coaling, as individual 
class at Lloyd’s, and in accordance with the rules of the Imperial | Officers hold individual opinions, and no two ships are coaled alike. 
Japanese Government and the British Board of Trade. The pas- | For instance, one officer will claim that a Temperley can easily 
senger accommodation, which is of the most complete and luxurious take twenty bags at a time, another will limit it o SIX or seven, In 
description, provides for sixty-four first-class, forty second-class, order to avoid the risk of anything carrying away.—Eb. E.] 
servants, and 230 emigrants, there being also a special suite suit- = 
able for a bridal party. The first-class passenger accommodation 
will consist of a handsomely-arranged saloon to seat seventy per- 
sons, surmounted by a large arched skylight tastefully panelled 
and gilded, the decoration throughout having been most carefully 
considered as regards scheme of colour; thirty-two state-rooms and 
a suite ; a lofty social hall supplied with piano, bookcase, and other 
appurtenances of like nature; ladies’ room; smoking-room of 
similar scheme of decoration to the saloon ; and a spacious entrance 
hall fitted up as a lounge. Special attention has been paid to the | 
lighting, which will be by electric lamps tastefully and effectively 
arranged ; and ample provision has been made for heating during 
the cold season, and efficient ventilation throughout. The second- 
class passengers will be housed in an equally efficient manner, being 
allotted one berth to four persons, and the accommodation con- 
sists of a saloon for forty-five people, smoke-room, and ladies’ 
room. <A sufficient number of baths is provided, those for the 
first-class passengers being of marble ; and there is also a complete 
arrangement of other necessary accessories, such as barber’s shop, 
doctor’s room, &c. The vessel will also be supplied with specially 
constructed mail and silver rooms, and refrigerating facilities for 
the storage of fresh meat. As she is also intended to carry express 
cargo, a very complete arrangement of deck gear has been supplied, | 





THE LABOUR BUREAU. 


Srr,—Now that the strike is over we hear little or nothing of the 
Labour Bureau which was frequently mentioned at that time. 
Now myself, and probably other non-unionists, would like to be put 
in the way of communicating with this agency. It seems to me 
that if offices in connection with this association were established 
in all our great centres, where workmen could go and register 
their names when out of employment, for a payment of a small 
stn, and of course proper organisation between the various offices, 
that it ought to be of considerable advantage to non-unionist work- 
men, and masters wishing to employ them. Non-UNIONIST. 

Birmingham, March 14th, 





THE EFFICIENCY OF SCREW-JACKS. 

Sir,—In answer to “ H. E. W.’s” letter in your issue of March 
4th, I may say that 25 per cent. is rather too small for the efficiency 
of a screw-jack. Inaseries of experiments which I carried out 
last year, I found the efficiency to average from about 30 per cent. 
to 33 per cent., in one or two cases being as high as 38 per cent. 

London, March 10th. G. P. W, 
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LOCOMOTIVE STEAM SHUNTING C2&ANE. 

Tur above engraving represents a 5-ton locomotive steam 
shunting crane of the type built by the Bedford Engineering 
Company, of Bedford, for Messrs. Sir Christopher Furness, 
Westgarth, and Co., Limited, of Middlesbrough, Messrs. 
Liastwood, Swingler, and Co., Limited, of Derby, and others, 
for yard work and shunting purposes. The crane runs on 
the standard 4ft. 84in. gauge, and has a margin of stability 
equal to 20 per cent. A special feature in the design is the 
revolving bed, which, instead of being a single casting as is 
usual, is built up of H-section steel girders, with cast 
iron transoms for carrying the anti-friction rollers, &c., and 
of sufficient length to receive the balance box tank at the 
tail end, avoiding thereby trusting to cast iron lugs for 
connecting the tank to the revolving bed. Another improve- 
ment consists in fixing both the hoisting and derrick barrel 
shafts so that they act as stays between the side cheeks, the 
barrels running loose upon their shafts. 
taken direct from the crank shaft. 

Steel gearing and brass bushes are used. The total weight 
of the crane is 21 tons, and it will travel with its load sus- 
pended in any position. 








CATALOGUES. 

The London Emery Works Company, Clerkenwell, E.C. Cork 
polishing wheels. 
is that they are flexible, rendering them suitable for the finest 
work. 

Brett's Limited, Coventry.—TIllustrated and descriptive catalogue 
of Brett's patent lifts. 

W. E. Kenway, Birmingham. 
Kenway’s electric traction system. 

Consolidated Steel and Wire Company, New York. Woven 
wire fencing.—This fence has no fine wire in its construction. It 
has a slight bend at every joint, sufficient to allow of expansion and 
contraction. It has no twisted cable to hold water and moisture, 
and thereby start rust and decay. The London agents are Messrs. 
E. le Bas and Co., Billiter-street, E.C. 

William Skinner, London.—Cycle fittings. 

The Manchester Laundry Engineering Company, Manchester. 
Cooking apparatus. 

Steinle and Hartung, Quedlinburg. Illustrated pamphlet 
descriptive of their patented steel quicksilver thermometers. 

Cole, Marchent, and Morley, Bradford. Steam engines and 
condensing plants.--This is a very neatly-got-up little book, in 


Illustrated catalogue devoted to 


All motions are 
{ 


A great advantage claimed for these wheels | 


which the illustrations, nicely reproduced from wash-drawings, are | 


worthy of special mention. The printing is a credit to its pro- 
ducers. 

The Lozier Manufacturing 
hicycles, 1897, 

Sir Theodore Fry and Co., 
1898, 


Company, London. 


Ltd., Darlington.—Section book, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Large vailway shops.—The Boston and Maine Railroad have 
recently completed extensive engine and carriage works at Con- 
cord, covering about 44 acres of ground, and at these shops about 
300 locomotives will be repaired and rebuilt, while the car shops 
have a capacity of 400 freight cars and 50 passenger cars per 
month. The machine and erecting shop is 305ft. by 130ft., with a 
boiler and tender shop 105ft. by 70ft. The freight and passenger 
car shops are 170ft. by 162ft.each. The buildings are all of brick, 
with steel roofs. 
one of which, with an overhead travelling crane, runs on into the 
boiler shop. The engines will be dismantled on the middle track, 


and the parts carried by travelling cranes to the machine shops 
The blacksmith shop has ten double forges and 


on either side, 


The erecting shop has three longitudinal tracks, | 


Cleveland 





oie large forge, also fuur }ower hammeis of 500 Ib. to 1800 Ib, A 
15-horse power electric motor on the roof trusses drives the blow- 
ing and exhausting fans, and a 20-horse power motor on the 
ground drives the other machinery. Outside the car shops is a 
transfer table 70ft. long, running in a pit 280ft. long, and operated 
by electricity. Very complete systems of steam and electric dis 
tribution are provided, and there is also a system of compressed 
air piping and a double system of water supply, one for fire service 
at 110 1b. pressure and one for shop use at 90 1b. The entire 
plant is heated by hot air, circulated by fans. The various shops 
are as follows : 
Feet. Feet. 





Machine and erecting shop oe 305 x 130 
Boiler and tender tank shop 105 x 70 
Wash-house for machinists . . 62 26 
Blacksmiths’ shop... ; 100 x 60 
Office and storehouse (two-storey) -. 100x 40 
Timber shed .. .. .. . ee 3 . B800x 40 
Dry house for timber 72 25 


Cabinet, pattern, buffing, tin, and pipe shops 200 x 40 





Planing mill : Sane 300 60 
Passenger car repair shop .... < os, 370%. 162 
Freight car repair shop : - Dee 
Paintshop... ee: : - . 200 x 165 
Paint and oil store .. : ie ate - ws eee OSS 
Varnish room .. ; eae Six 8 
Upholstery room .. : . a 
Power house .. 2 : 111 
Boiler-house ‘ .. 65 x* 50 


American locomotives jor Japan.—Nearly all the large locomotive- 
building firms in the United States have recently had orders for 
locomotives for Japan, and the Brooks Locomotive Works has 
completed a shipment of twenty passenger engines of the eight- 
wheel or ‘* four-coupled bogie express” type for the Imperial Govern- 
ment Railways. These engines are of standard American con- 


| struction, with the exception of copper fire-boxes, brass tubes, and 


six-wheeled tenders. They have also spring buffers and screw 
couplings, and the Smith automatic vacuum brake, all of which 
goes to show that American builders can and will meet the 
requirements of purchasers, and do not tell purchasers that if they 
do not want engines as the makers build them they can go else- 
where for the engines. The general dimensions of the engines are 
as follows : 

3ft. Gin. 

l5in. by 22in. 


Gauge.. 
Cylinders (2) 
Driving wheels (4) 4ft. Gin. 
Truck wheels (4) 2ft. 34in. 
Driving wheel base Spas : ift. 

‘Total wheel bas ; + 19ft. 4in. 
Weight on driving wheels 50,400 Ib. 
Weight, total ; 74,500 Ib. 
Steam ports : liin. by 14in. 
Exhaust ports ee ae Te ee es 
Valve travel Sta etait nn ee, oo 





Boiler, diameter tft. Gin. 
Dome, diameter... . ‘ey 2ft. 6in. 
Height of centre line from rail. . 7ft. lin. 


Length of smoke-box (with netting spark arrester) 4ft. 1}in. 
Boiler pressure .. .. .. « «oe  26OTD. 
Fire-box (above frames), length 6ft. 6in. 





- width... 2ft. bin. 
Crown sheet... : .. .. Radial stays 
Tubes (210°, diameter .. ¥ : ke 
ery. Se ws, ao ea 
Grate area.. .. . ¢ ae BIAS ce as ws. DZone foot 
Heating surface, tubes. . she. “as 6 De. SES “a 
” ” fire-Lox 90°0 
total . 1055°0 93 


12ft. 1}in. 


Height to top of smokestack 4 
idin. by Sin. 


Driving axle journals .... 





Tender. 
Length over all 16ft. 2in 
Weight, empty eae) es Ae ies I a 
Ee eee eae | eee are: 
Wheel base Weal ines: as | <2 els 
Journals 4}in, by Sin. 


14ft. 6in. 

7ft. 4in. 

5ft. 6in. 

yin. and jin. 
2400 gallons 

5 tons 


Length of tank 

Width of tank.. 

Height of tank .. .. .. 
Thickness of plates (steel) .. 
Capacity of tank Rides 
a ee 


Marcu 18, 1898 


NOTES FROM JAPAN, 


( From our own Corre spoudent, ) 


Ir is concurrently reported, and the report is contirmed ia 
best informed vernacular papers, that the Imperial Rai} Re 
Bureau have engaged a German civil engineer of high , male 
tions to succeed to the post formerly occupied by Mr, ( r Ica 

Pownall, M. Inst. CLE. It was originally attempted to obtain ‘ 

services of a British engineer, but the salary offered £1200 pt 

Was not sufficient to attract a man possessing the high quali sa 
tions required. It has also been suggested that, as the Sepeaans 

army is organised upon the German model, and as Imperitt z i 

ways were primarily projected for strategical purposes, Pa 

considerations may have had something to do with the velo 

In any case there is plenty of scope for his abilities, as the railwar, 

have been steadily deteriorating, both in structural condition and in 

actual efficiency, while, in spite of the very considerable dditi = 
that have been made to their locomotive and rolling stock me 
congestion of trattic grows daily more and more serious. Mog 
| recent, and by no means exceptional case, a package delivered Po 

the Railway Company at Yokohama took just three weeks to rea ‘h 

its destination in Tokyo, 18 miles distant. Several of the 

Yokohama officials were recently arrested on the charge of receiving 

bribes, which had been paid to induce them to give pre ferential 

despatch to goods which were urgently wanted. ‘The Japan Vail 
states that this is the first instance in which a German expert has 
been employed on a Japanese railway ; but this is not the case Ng 

Herr Roemschutel—I am by no means certain of the spelling of 

his name—an engineer of high repute and abilities, previously te 
the employment of the German Government, was for some vears 
engaged in laying out and developing the Kinshin Railway, This 
now some years since he left, and | regret to say that “without 
any imputation upon his abilities—that line has since earned the 
reputation of being the worst found, worst managed, and the most 
uncomfortable to travel upon of any of the Japanese railways of 
any importance or length, . 
The concluding remark of the Jupan Muil, when commenting 
upon the shortcomings of Japanese railways and the reported new 
appointment, is too true and pithy to be omitted. “The trouble 
will not prove amenable to German management, however, No 
foreigner, whatever his nationality or capacities, is entrusted 
| with any administrative authority in Japan, and so long as that js 
the case no foreigner can be really efficient. The Japanese em. 
| ployers are the sufferers.” 
| Some time sincea movement, influentially supported and strongly 
backed up by some of the leading capitalists, was set on foot for 
the purchase from the Government of the most important section 
of its railways, namely, that connecting Tokyo, Kyoto, Osaka, and 
Kobe, and for amalgamating it with the Sanyo Railway, which runs 
southward from Kobe. At that time the capital required would 
probably have been readily subscribed ; and if the excellent manage- 
ment and accommodation to be found on the Sanyo Railway had 
been extended to the Tokaido—or Eastern route ' 
| mentioned section is called, it would have been a distinct boon, 

But the scheme fell through, owing probably to the Government 

manifesting no disposition to sell out. Now the pendulum is 
| swinging in the other direction, and it has been seriously sug- 
| gested that the Government should buy up the whole of the rail. 
| ways in the country. The advantages, according to the doctrinaires 

who are responsible for the suggestion, would be almost incaleu- 
j lable. In the first place, an enormous amount of capital, now 
locked up, would be released, and would be available for pro- 
moting innumerable industries now starving on account of the 
tightness of the money market. Secondly, the Government, which 
would purchase on exceptionally favourable terms—this part of 
the scheme is rather hazy, but apparently the shareholders would 
be glad to exchange their shares, now paying 10 per cent. or more, 
for the sweet security of Government stock paying only 4), per cent., 
would make a clear profit of 1 per cent. (se)—could remit half the 
taxes, double the army, and treble the navy! Further details 
are much to be desired. 

Telephone service,—Out af 1500 additional telephones for Tokyo, 
| to be delivered during the fiscal year ending March 31st, 1808, 
| one-half have already been supplied, and the remainder will be 
| delivered by the specified date. During the fiscal year 1898 9, 
| 4597 new telephones are to be supplied in Tokyo, Nagoya, Sakai, 
| Osaka, Kobe, and Yokohama, Telephone exchange oftices are also 
j to be opened in Nagasaki, Tuknoka, Bakan, Yokkaichi, and 
| Kuwana. In the northern island, Yezo, land for new buildings 
| has been purchased in Hakodate, Otaru, and Sapparo. A lively 
| scene was witnessed at the Nagoya Telephone-othce on January 
| 10th last, the first day for receiving applications for subscriptions, 
| The installation had originally been designed for 200 telephones, 
| but 100 more were afterwards added. But before 5 a.m. upwards 
| of 1000 eager applicants were collected outside the office, and the 
| numbers increased every minute. The police were power! 
to control the crowd, and the oftice was stormed and _ parti: 











line, as the above. 


























wrecked, 

Vegetable wax, or ro, is an important item of Japanese com- 
merce, and according to the Mainichi Shimbun—daily newspaper, 
published in Tokyo—is chiefly produced in Hyogo, Wakayama, 
Yamaguchi, Yehime, Fukuoka, Saga, Oita, Nagasaki, Kumamoto, 
and Kagoshima, the total production of these ten provinces alone 
exceeding 3,000,000 yen per annum in value, and the exports are 
said to range from 200,000 to 500,000 yen per annum, chiefly to 
China, England, France, Germany, the United States, India, 
| Australia, and the Philippines. Its principal uses are for candles, 
medicines, artificial flowers, the prevention of rust, and the like. 
From various causes the production of beeswax in the south of 
France, Austro-Hungary, and other parts of Europe has of late 
decreased considerably, and this appears to have stimulated the 
foreign trade in the Japanese product. Until recently the,process 
of manufacture has been simple and primitive. The wax-trees, of 
which there are three principal varieties, Rhus succedanea, rernicl 
fera and sy/vestries, begin to bear in the fifth year after planting, 
each producing about 4 lb. of berries, increasing gradually to 60 1b. 
| in the fifteenth year, and declining from the eighteenth, Four 
| pounds of berries yield about 1 1b. of wax. After being dried and 
| stored for some time, they are pounded in conical wooden bowls 
by tilt hammers worked by foot, to separate the husk and kernel 
from the wax-bearing body of the fruit lying between them. The 
latter, after winnowing, is steamed in hemp bags, pressed, and 
moulded into cakes. ‘That intended for export undergoes a crude 
process of refining by being melted and dropped into water, which 
separates it into flakes, which are afterwards bleached in the sun. 
More than one factory equipped with modern appliances has 
| recently been projected, but none are yet in actual operation, and 
| a certain amount of experimental work will no doubt be required 
| before the most effectual and economical mode of treatment 1s 
| arrived at, ; 
| According to the Asahi Shimhun—daily paper—the Nippon ) usen 
| Kaisha — Japan Steamship Company -—— has at present in_ Its 

employment 1190 ships’ officers, experts, clerks, and other officials 
| without reckoning coolies. Of this number 193 are foreigners, OF 
more than fifty less than a year ago. It has for some time past 
| been the steady policy of the company to reduce the number of 
| foreigners in its service and replace them by those of its own 
nationality. This is, of course, natural enough, both from con- 
siderations of patriotism, independence, and economy ; but it 1s 
| open to question if the last-named advantage is not being purchased 
too dearly at the expense of efficiency. This company receives 
heavy subsidies from Government in various forms ; but, according 
to the Yomiuri Shimbun, the only lines which receive a fixed annual 
| subsidy are those running to Australia and Bombay. Those 
|running to Europe and America only receive the * special 
encouragement allowance” granted to vessels which have p ed 
the very severe official examination, and, under the cireumstan 
these two lines were unable to declare any dividend for the 
half-year, and it was rumoured that they would be discontinued. 
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ee 
itrary, the service is being increased and new steamers 


In the col 7 : 
vided go as to have one leaving Yokohama for Europe every fort- 
a ?* 


Two new boats, built in England, are expected, one in 


ight. “ 
March, the other during the summer; and two others, each of 
500 tons, are approaching completion at the Nagasaki Shipbuild- 


ing Yard, with others to follow, all of which, it is hoped, will 
obtain the special allowance and assist materially to put matters on 
, more satisfactory footing. It is also stated that the amount of 
cargo and number of passengers is increasing on the European 
line, especially between Shanghai, Singapore, Bombay, and Europe. 
\t the present time the company owns in all fourteen vessels, on 
which they receive the special allowance, the last one to secure it 
being the Inaba Maru, of 6191 tons displacement and a speed of 
14 knots, which was launched in England on the Ist June, 1897. 








AND GENERAL TRADES 


THE IRON, COAL, 
WOLVERHAMPTON, AND 


OF BIRMINGHAM, 
OTHER DISTRICTS. 
(From our own Correspondent.) 

MANUFACTURERS on ’Change at Birmingham to-day—Thursday— 
testified toa somewhat better and more cheerful tone in Midland 
jusiness circles. The district mills and forges are kept in fairly 
regular operation, naval ironworks manufacturers being very busy 
on home and foreign orders. It is also expected that the pro- 
posals of the Admiralty in regard to the heavy naval expenditure 
will have a very considerable indirect influence on many of the 
district industries. The railway wagon and constructional firms 
have good orders from the Indian Government and other sources, 
which necessitate their taking large quantities of metal. The 
big engineers and machinists are fairly well occupied. 

The sheet trade remains in a depressed condition alike for 
plain, rolled, and galvanised sheets. Black sheets were this after- 
noon sold as low as £5 17s. 6d. to £6 for singles and 5s. extra for 
doubles. ‘The Welsh manufactarers ere still cutting prices in the 
hope of wresting trade from Staffordshire, and it appears to be a 
question of who can stand the ruinous competition the longest, as 
the business at present prices is decidedly unprofitable. Galvan- 
jsed sheets were unchanged at £9 10s, to £9 15s. f.o.b. Liverpool. 

The Mayor of Wolverhampton has received replies from the 
London and North-Western, Great Western, and Midland Railway 
Companies, to his communication in regard to the excessive charges 
levied upon sheet iron and other goods from South Staffordshire. 
The companies assure the Mayor that the matter shall receive their 
careful attention, 

in other descriptions of finished iron to-day, marked bar was 
£7 10s.; second grade, £7 ; unmarked merchant iron, £6 to £6 5s. 
and common bars, £5 15s. to £6. Hoop iron was £6 5s, to £6 10s.; 
special nail iron, £8; and gas strip, £5 12s, 6d. 

The demand for foundry pig was in excess of the supply, owing 
to the continued increase of ironfounding establishments. Some 
smelters are consequently confining their attention to the produc- 
tion of foundry qualities of pig, and one of the two blast furnaces 
recently started at Bilston and Cradley is on pig, and one on 
foundry. Staffordshire best all-mine pig was £3 4s. 6d, to £37s. 6d.; 
ordinary all-mine, £2 10s. to £2 15s.; part mine, £2 4s. to £2 8s.; 
ind cinder, £2. Derbyshire, Leicestershire, and Nottinghamshire 


forge was £2 5s. to £2 6s.; North Staffordshire, £2 4s. to £2 5s.; 
and Northamptonshire, £2 2s. to £2 3s. 

Constructional steel continues in brisk request, but there is not 
much doing in the soft steel for tube drawing. The large steel 
works at Bilston and Brierley Hill, however, have plenty of current 
orders to augment those taken earlier in the quarter, and prices 
are very firm at recent quotations, viz., £6 5s. to £6 7s. 6d. 
girders, £5 10s. to £5 15s. angles, £5 17s. 6d. to £6 2s. 6d. plates, 
£6 to £6 2s. 6d. bars, £4 10s. to £4 15s, Bessemer blooms and 
billets, and 5s. per ton extra for best Siemens ditto. 

Great interest attaches to operations that have been carried 
on recently upon the western side of the Cannock Chase coalfield. 
Nearly twenty years ago a company called the Cannock and 
Huntingdon Colliery was formed, with a capital of £100,000, for 
the purpose of proving and developing the seams of coal believed 
to be under the estate of Lord Hatherton, between Cannock and 
Stafford, although deeper than in the explored Cannock Chase 
coalfield, there being a down-throw fault of considerable magni- 
tude to the west. A French firm—Kind-Chaudron—was engaged 
to carry a pair of shafts through the gravel beds, containing a 
large volume of water. The French mode of piercing is that of 
sinking a series of rings of cast iron tubbing. The shafts, 
about 19ft. diameter, were carried down in this fashion about 
140 yards, at which depth it was thought work might be carried 
on in the ordinary way. But the water broke in beneath the 
tubbing and quickly filled the shaft, compelling the company 
to go into voluntary liquidation. A year ago the present Lord 
Hatherton recommenced operations, placing the work in the hands 
of Messrs. 8. and J. Bailey, mining engineers, Birmingham. They 
have successfully cleared out the water, pinned iron tubbing 
below the trench work for 16 yards, and carried the sinking down 
with brick lining to a total depth of 200 yards. It has passed 
through several seams of coal, identified as the upper measures of 
the Essington and Cannock Chase district. A further sinking to 
300 yards is proposed, to prove the lower measure and the shallow 
and deep seams of the Cannock Chase coalfield. The pumps used 
are those of Messrs. Joseph Evans and Sons, of Wolverhampton, 
which have done the work in a splendid manner. They were 
worked by special machinery arranged by Messrs. Evans. The 
further sinking is progressing satisfactorily. Should the results be 
such as are anticipated, a new company will be formed to work 
the mines, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

_ Manchester.—No specially new feature is noticeable as regards 
either the engineering or the iron trades of this district. The 
iron market, although very slow in developing any appreciable 
Improvement as a result of the general resumption of operations 
throughout all branches of engineering, maintains a position of 
firmness, with makers not at all eager about booking forward at 
current rates. So far, the resumption of work in the engineering 
industries has scarcely made itself felt as regards increased re- 
quirements for material, consumers not being yet in a position to 
put in hand any really heavy new work, whilst in most cases, 
what with suspended deliveries on account of contracts during the 
dixpute, and large purchases which were made in anticipation 
Just prior to the termination of the lock-out and strike, it is very 
exceptional where there are any really large requirements 
Just at present to cover. Throughout all branches of the 
engineering trade, however, extra pressure of work continues 
to be reported, more especially amongst machine tool makers 
and both stationary and locomotive engine builders, whilst 
boilermakers have been booking new orders freely during 
the last. few weeks, and all the large concerns throughout 
Lancashire are very full of orders. In many cases engineering 
firms are compelled to allow orders to pass by owing to their 
inability to comply with requirements for specified delivery, and it 
1s exceptional where any of the leading concerns are in a position 
‘» undertake new orders for delivery this year. With this ex- 
ceptional activity prevailing throughout the engineering industry 
i large amount of buying must before long inevitably come upon 
the market, and it is not improbable prices may then take a 
decided upward move. 

,, yot more than a moderate sort of business was reported on 
T'uesday’s Manchester iron market, consumers still giving out only 
comparatively small orders either for raw or manufactured material. 
Here and there low cutting might be come across for some special 
orders, but underselling is much less frequent than it was a short 





time back. In fact, the belief is becoming much more prevalent 
that, notwithstanding makers are just now booking comparatively 
little new business, they are nevertheless delivering so heavily on 
account of contracts, and stocks are so exceptionally light, that 
when buying of any weight does come forward it will inevitably 
give a decided upward move to prices. Local and district brands 
of pig iron are without quotable change, but firm at 45s. 6d. for 
forge, to 48s. 6d. for foundry, Lancashire, less 24; 43s. for forge, to 
45s. 6d. foundry, Lincolnshire ; and 48s, 6d. to 49s. 6d. for foundry, 
Derbyshire, net cash, delivered Manchester, the tendency in some 
quarters being if anything to hold out for rather better prices. 
Outside brands fully maintain last week’s improvement. Good 
foundry Middlesbrough averages 49s. 4d. to 49s. 10d. net, 
delivered by rail Manchester, and Scotch iron 47s. 6d. to 47s, 9d. 
for Glengarnock, and 47s, 9d. to 48s, for Eglinton net, delivered 
Lancashire ports, and 2s. 3d. more at Manchester docks, American 
foundry pig iron is still offering as low as 45s, at the docks, and a 
noticeable feature in the competition from America is that con- 
siderable quantities of forge qualities are now sent into the Lanca- 
shire finished iron and steel-making districts to replace the ordinary 
English hematites, at a saving in cost of nearly 10s, per ton. 

Manufactured ironmakers generally report forges fully going on 
bars, with orders to carry them over the next couple of months ; 
but there is still no appreciable improvement in prices. The 
advance of 2s, 6d. per ton recently put on is only being very 
partially got, and £5 12s, 6d. to £5 15s. remain the average 
figures for Lancashire, with North Staffordshire bars £5 17s. 6d. 
per ton, delivered Manchester. Sheets, if anything, show a 
slight improvement ; but business is only practicable at very low 
prices, averaging about £6 15s. per ton. In hoops there is but 
an indifferent trade doing at the Association list rates of £6 10s. 
for random to £6 15s. for special-cut lengths, delivered Manchester 
district, with 2s. 6d. less for shipment. 

In all branches of the steel trade there is a decided improve- 
ment, resulting largely, no doubt, from the exceptional activity in 
shipbuilding and general structural work, Hematites continue to 
harden, the minimum quotations being 57s. 6d. to 57s. 9d., with 
the better class foundry qualities quoted 58s. 6d. to 59s. 6d., less 
24, delivered here. Local-made billets remain at £4 6s. 3d. net, 
and bars are steady at £6 to £6 5s, Plates have advanced fully 
5s. per ton, common qualities being now quoted £6 2s, 6d. to 
£6 5s., and boiler plates £6 10s., delivered in this district. 

At a meeting of the Northern Society of Electrical Engineers, 
held on Monday, Mr. T, Hawkins contributed a paper on “‘The 
Practical Operation of Multiphase Currents.” 

The balancing of engines was dealt with in a paper read befo. 
the Manchester Association of Engineers, at a recent meeting, by 
Mr. James Whitcher, A. Inst. C.E., in the course of which he 
remarked that the demand for higher piston speeds in engines for 
marine and electrical work had forced this question much to the 
front, so that the scope of interest in it, instead of being practically 
limited to locomotive circles, extended over almost the whole area 
of motor engineering. There was really nogreat obstacle in the way 
of a perfect balancing of locomotives, even though standard patterns 
were held as entirely sacred as they had been deemed by those 
who built them. Alterations of the dispositions of the crank and 
cylinders opened the way for many solutions, A simple one was 
vossible when the cranks were opposite, by operating a bob-weight 
in line with each cylinder, from the opposite crosshead, provision 
being made for keeping strain off the slides, and compensating the 
secondary components by the mode of linkage. The same was 
applicable to stationary and marine engines, but it must not be 
forgotten that when balancing mechanism was operated from the 
cross-head the inertia stresses were not relieved from main bear- 
ings. Mr. Whitcher also referred to the fact that hydraulic 
balancing was possible, a piston being employed to vibrate columns 
or masses of fluids, such as oil, water, or mercury, in the required 
manner. Secondary pistons could be adopted to modify the move- 
ments of the columns to balance the secondary components if the 
pump could not be operated by a reverse connecting-rod. Like- 
wise, hydraulic linkages or connections could be employed to 
operate the balancing weights. 

In conclusion, Mr. Whitcher drew attention to the want of 
balance caused by the uneven rotation of shafts—of which the 
Otto cycle gas engine furnished a striking instance. For less than 
quarter of the cycle they had a very powerful torque applied to 
the fly-wheel by the crank. During the remaining three-quarters 
there Was a reverse torque of correspondingly smaller dimensions. 
The size of tiy-wheel did not affect these stresses, as although with 
heavier fly-wheel the variation of speed and therefore the accelera- 
tion were smaller, the mass was proportionately larger. There was 
evidently only one solution to this difficulty, to steady the turning 
movement. Until this was done it was almost useless to think of 
applying any of the refinements of balancing to the modern gas ‘er 
oil engine. \ 

Mr. Hunter, engineer of the Manchester Ship Canal Compapy; 
in discussing the paper, said that, speaking from a bridge builder's 
point of view, unbalanced high-speed locomotives affected them in 
two ways. When the locomotives dashed over bridges at a high 
speed the bridge was subject to alternating stress and relief of 
stress, many parts being now in tension, now in compression, now 
at rest. Added to that was a factor most difficult to take into 
account, but which seriously affected the lives of the bridges, 
i.e., the molecular change, which, he feared, was produced in the 
material of the bridge by the dynamic shocks caused by the un- 
balanced weight of the moving portion of the engine. The engine 
builder must consider the man who had to make and maintain the 
roads and the bridges over which the locomotives travelled. The 
difficulty was there, and it behoved the engine builder to face it ; 
and some day, sooner or later, probably by a process of tentative 
procedure, the solution would be found. 

At a meeting of the Manchester Association of Civil Engineering 
Students, held last week, Mr. B. K. Adams read a paper on ‘‘ The 
Crossing of the Manchester, Bolton, and Bury Canal, by the 
Intercepting Sewer of the Bury Corporation.” After referring 
to the conditions laid down by the company, and describing 
the proposed sewer, Mr. Adams gave a number of interesting 
details of the methods of carrying out the work, the cost of con- 
struction, &c., and concluded his remarks by a description of the 
manholes on each side of the canal. The president, Mr. Worthing- 
ton, observed that the above style of paper was one which they 
required occasionally at their meetings, as it dealt with com- 
paratively small work in very minute detail, and brought before 
them every-day pieces of construction, which in the ordinary class 
of paper were overlooked as being too self-evident to call for 
mention, but which, as a matter of fact, were least known. 

The position in the coal trade is not more than steady, with only 
a moderate sort of business reported generally. House-fire qualities 
are not moving off quite so freely, with prices unaltered. Steam 
and forge descriptions continue plentiful in the market, and in 
some quarters are cut very low, especially for shipment, 6s. to 
6s. 6d. being average figures at the pit mouth on inland sales, with 
commoner sorts of steam coal obtainable at 7s. 6d. to 7s. 9d., and 
better qualities quoted from 8s. to 8s, 6d. delivered Mersey ports. 
Engine classes of fuel are moving off fairly well, but supplies are 
ample, and prices not more than steady at late rates, common 
sorts averaging 3s. to 3s. 6d.; medium, 3s. 9d. to 4s. 3d.; and 
better qualities, 4s. 6d. to 4s. 9d. at the pit mouth. 

Barrow.—The hematite pig iron market is very steadily em- 
ployed, and a good demand exists for both prompt and forward 
deliveries. Makers, however, are too fully sold forward to be 
able to quote for prompt deliveries, and as a consequence some 
transactions are noted in warrant iron, which has ranged in price 
from 49s, 4d. to 49s. 24d. net cash, and has recovered to 49s, 6d. 
sellers, buyers, 49s, 54d. Makers still quote firmly 50s. per ton for 
parcels of mixed Bessemer numbers net f.o.b., and although this is 
a normal quotation, it would be impossible to do much business 
at a lower figure. During the week stocks of iron have been 
reduced by 1029 tons, and now total up to 181,358 tons, or 3092 


heen heavily pressed. 


tons less than at the beginning of the year, and 116,962 tons less 
than in the corresponding week of last year. Forty-one furnaces 
are in blast, as compared with thirty-six in the corresponding period 
of last year. 

Iron ore is in very brisk demand, and raisers have profited on 
new contracts on the last advance in the prices of pig iron. Good 
average prices are quoted at 11s. per ton net at mines, with best 
descriptions at 16s. per ton. There is still a large consumption of 
Spanish ores. 

Steel makers are very busily employed, and the mills in the 
Bessemer department are as fully employed as the supply of metal 
from the converters will permit of. Heavy steel rails are in 
large output and in good demand, and are quoted at £4 10s. 
ver ton net, f.o.b. Ship plates are:in very full demand, and 
both the heavy and the light mills are kept fully employed. 
Makers have more orders offered to them than they can undertake 
at present, and prospects seem to indicate there will be a very 
brisk demand in this branch of trade during the year. Prices 
of average plates are steady at £5 10s. per ton. In the minor 
branches of steel business is steadily maintained. 

Shipbuilders are showing more activity in all departments, and 
much progress has been made with the arrears of work in the 
engineering department. Prospects of new business are very 
good, 

The coal trade is very quiet, and prices remain low. Coke enjoys 
a brisk market at full prices. 

The shipping trade at West Coast ports is very busily employed 
in metal exports, Last week 10,610 tons of pig iron and 12,510 
tons of steel were exported, as compared with 11,155 tons of pig 
iron and 7025 tons of steel in the corresponding week of last year, 
showing a decrease of 545 tons of pig iron, and an increase of 
5785 tons of steel. Since the beginning of the year 100,816 tons of 
pig iron and 116,392 tons of steel have been exported, as compared 
with 72,024 tons of pig iron and 89,426 tons of steel in the corre- 
sponding period of last year, showing an increase of 28,792 tons of 
pig iron and 26,966 tons of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

ALTHOUGH the seasonable weather of the last fortnight has made 
the retail trade in house coal somewhat firm, values have not 

ypreciably altered, and it is too late now in the season to expect 
Kany considerable rise in quotations. About five days are being 
worked per week on an average. In some directions there is rather 
less now being done. The slackening trade in several quarters has 
led to a settlement of various disputes, which have been standing for 
a considerable time. Some difficulty is being experienced in coming 
to an amicable arrangement to meet the liabilities imposed by the 
Workman’s Compensation Act, but it is not expected that these 
difficulties will lead to any exceptional trouble. Consignments to 
the metropolitan market have been quite up to the average for the 
season, and there is now a distinct improvement in the demand 
for secondary qualities of coal, which, up to a short time 
ago, were in very little demand, finer qualities having pre- 
viously had the preference. Values continue firm, best Silk- 
stones are 8s. 6d. to 9s. per ton; ordinary from 7s. 6d. per ton ; 
Barnsley house, 7s. 6d. to &s. per ton; seconds from 6s. 6d. 
to 7s. per ton. In steam coal, for which the demand is well 
maintained, considerable advance is shown in the weight sent 
to Hull for export. It is expected that the Baltic trade this 
season will be unusually good, and it is hoped that an advance may 
be obtained in steam coal for distant markets. Barnsley hards 
make 7s. to 7s. 6d. per ton ; seconds, from 6s. 3d. per ton. With 
the lengthening days there is less doing in gas coal, but values 
show no disposition to fall. Engine fuel steadily maintains its 
position, the diminished working of the soft coal pits causing the 
supply of small fuel to decrease. Nuts are 6s, to 6s. 6d. per ton ; 
screened slack, from 4s. per ton ; pit slack, from 2s, 6d. per ton. 
There is rather less doing in coke ; ordinary coke makes 9s, to 
10s. per ton ; washed coke, 11s. to 12s. per ton. 

Not a little restlessness has been evident in the iron market 
during the last ten days, but a steadier feeling is now evident. 
It is significant that, in spite of the prevalent uncertainty, prices 
have shown a tendency to stiffen, although quotations do not 
appear to be higher. All our large iron and steel works are stil] 
fully employed, with every prospect of this condition of affairs 
being maintained during the year. In the East-end further large 
orders for military material are looked for, and, as additions are 
also being made to merchant craft, the firms who make a speciality 
of marine forgings, castings, and similar appliances, are certain to 
be well employed for a considerable time. The activity noted in 
railway material is as great as ever, and steel manufacturers have 
: In the rolling mills, tilts, and forges full 
time is being worked, the business done being steady, consistent, 
and well sustained. 

In the lighter trades there is no change to record from what has 
already been stated. In one important speciality, the manufac- 
ture of sheep shears, the accounts given are fairly satisfactory, 
except in regard to the Cape trade, which has been injuriously 
affected by the rinderpest and disease. It is not at all probable 
that the Cape market will be worth much this season. Some very 
fair business has been done with the South American market, and 
there seems a gradual tendency to use a cheaper kind of goods, 
instead of the higher qualities which were ordered at one time. 
Makers for the Australian markets complain of the fickleness with 
which shearers forsake one pattern for another. Manufacturers 
are at their wits’ end to know why the shear which was in favour 
one season entirely drops out the next ; but there seeems to be a 
pretty general agreement that, however much they change, the 
Australian wool-growers find the best article to be most in demand 
by their shearers. It is encouraging to know that the Russian 
trade, which is now at its briskest, keeps on the up-grade, and 
very good business is at present being done. 

The cutlery trade cannot be said to be very brisk, but Sheffield 
silversmiths, electroplaters, edge-tool, file, and saw manufacturers 
are all satisfactorily employed. 

The Sheffield Gas Company has decided to reduce the price of 
gas by 2d. per 1000 cubic feet. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

A MORE favourable report can be given of the iron and aliied 
industries this week than has been possible for several weeks past, 
business having shown improvement, though as yet there is nothing 
like the activity in buying which is looked for at this season of the 
year, 

; In this district the poor shipments, especially of pig iron, during 
the last few weeks have had a depressing influence, for something 
quite different was looked for, and this slackness led people to 
form an opinion that we had experienced the best of the revival in 
trade. However, it is satisfactory to see that there is a change for 
the better in this respect, as during the last few days a substantial 
increase has been reported in the pig iron exports, not only to the 
Continent, but also to Scotland, and there promises to be as good 
an increase in the shipments of finished iron and steel, for the 
number of steamers now loading in the Tees is larger than it has 
been for many months. This month up to Wednesday evening the 
exports of pig iron from the Cleveland district reached 50,319 tons, 
as compared with 40,633 tons last month, and 66,481 tons in 
March, 1897, to 16th. The small-pox epidemic at Middlesbrough 
has somewhat interfered with shipments from the Tees, as shippers 
held back whatever iron they could rather than pay the increased 
freights. As, however, the epidemic is now abating, it is not likely 
that it will further interfere with exports, and these will probably 
be all the brisker for having been delayed. Little Cleveland pig 
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iron is going into the public warrant stores, and there is an 
uninterrupted decrease in the quantity of ‘hematite pig iron held. | 
On the 16th Connal’s had 87,603 tons of Cleveland iron in stock, | 
an increase for the month of 1147 tons, while their stock of 
hematite pig iron was 44,841 tons, or 1322 tons decrease this month. 

The price of Cleveland No. 3 G.M.B. pig iron for prompt f.o.b. 
delivery has this week been kept at 40s. 9d. per ton by the makers, 
but occasional sales by merchants have been made at 40s. 74d.; 
this, however, was early in the week, and since then the market 
has stiffened considerably. For delivery over next quarter, 41s. 
had to be paid. Other prices are firm: No. 1 is at 42s, 6d.; No. 4 
foundry, 40s.; grey forge, at 39s.; and mottled and white, at 
38s. 9d. per ton for early delivery ; 3d. per ton more being asked 
for next quarter. 

For mixed numbers of East Coast hematite pig iron 50s. 3d. is 
quoted, and in exceptional cases 50s. was taken early in the week, 
but now the full 50s, 3d. is firmly held, though this is almost too 
high to allow of East Coast makers competing successfully for the 
Shettield trade. Sheffield has for some years been one of their 
principal markets, but such a good local and export business has 
sprung up that they are not making the efforts to keep the 
Sheffield trade that they did, and the West Coast makers—who 
previously had the monopoly of it—are doing the chief part of it. 
Though the West Coast firms have more to pay for carriage of their 
pig iron and also for their coke, they are underselling East Coast 
makers in Sheffield, and at the same time supplying what many 
consider a better quality of iron. 

Foreign ore prices are tending upwards, rubio having advanced 
3d. per ton this week, and average qualities delivered in Tees 
wharves can scarcely be met with under 15s. per ton, this being on 
account of the advancing freights. Probably the advance in these 
will be very substantial, as there is a report that the Spanish 
authorities, who are greatly in want of funds, will endeavour to 
relieve themselves by, among other things, putting a duty on 
shipping. This will, in the first instance, have to be paid by the 
shipowner, but by raising the freights it must eventually come out 
of the consumer of the ore, and will thus add to the cost of pro- 
ducing hematite iron and steel. This puts ore sellers in a state of 
uncertainty, and the merchants are not very ready to commit 
themselves for more than a short time ahead. 

Rail makers report good inquiries, especially on Indian account, 
and they are so well supplied with orders that they keep their mills 
in full operation, as they have done for more than two years past. 
Manufacturers are agreed in quoting £4 10s. per ton at works for 
heavy steel rails. Business in plates and angles is improving, and 
is already very good, as nearlyjevery shipyard is again in full opera- 
tion. This week the yard of Messrs. Ropner and Sons, at Stock- 
ton, has started on full time. The tendency of prices is more 
favourable, and Scotch manufacturers having advanced their prices, 
producers in this district are expected to follow suit. As yet, how- 
ever, they quote £5 8s. 9d. forsteel ship plates, £5 3s, 9d. for steel 
ship angles, £5 5s. for iron ship plates, and £5 for iron ship angles, all 
less 25 per cent. f.o.t. The demand is as good for girder and boiler 
plates as it is for ship plates, and the bridge builders are very good 
customers of the platemakers at present. During the period of the 
engineers’ strike the platemakers in this district did a large trade 
with German shipbuilders, which went far to make up for the loss 
in local trade. The German platemakers look with envious eyes 
upon this invasion of their preserves, and they are endeavouring 
to induce the State Railway authorities to reduce the rates for 
carriage from their works to the shipbuilding centres to such an 
extent that they can there undersell the British manufacturer, who 
has the advantage of cheap carriage by sea. The bar trade is 
steady, a good demand being reported on home account, and the 
price for common iron bars is at £5 5s. per ton, less 24 per cent. 
f.o.t. Packing iron is about £4 12s. 6d. 

It is many years since the shipbuilding industry was so brisk, 
and at some yards a scarcity of workmen is reported. 

In all branches the coal trade is quieter than it was, and there is 
nothing like the improvement that is to be expected at this time 
of the year in the steam coal department. Best Northumberland 
steam coal is now at 8s. per ton f.o.b., and smalls at 3s. Gas coal is 
in rather quiet request, but there is a large order in the market 
for Rotterdam. Coke is in fair request, and the average price 
is 13s. 6d. per ton, delivered equal to Middlesbrough, or 
lis. 6d. f.0.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been comparatively quiet this 
week. Speculative business has been limited, but there was a 
slight reaction from the decline of the past week. Scotch 
warrants were done at 46s. 2$d. to 46s. 4d. cash and 46s. 5d. to 
46s, 64d. one month. For Cleveland warrants the demand was 
very backward at 40s. 5d. to 40s. 6d. cash, and 40s. 84d. one 
month. Only a very small business was reported in Cumberland 
hematite warrants, the prices of which have been 49s, 4d. to 
49s, 5d. cash, with scarcely any inquiry for delivery in one month. 
In Middlesbrough hematite there was nothing doing. 

While the warrant market is quiet at the moment, a large 
amount of Scotch-made hematite is constantly going into consump- 
tion. Merchants quote for this class of iron 53s, 6d. per ton for 
delivery at the steel works. It is feared that there may be a 
scarcity of hematite from England. Stocks of this class of iron 
are much reduced, both on the Tees and the West Coast. The 
stocks in Cleveland amount to only 45,000 tons, compared with 
100,000 tons at this time last year, while in the Cumberland dis- 
trict they are 182,000 tons, being 114,000 tons less than twelve 
months ago. These decreases have taken place notwithstanding 
that in the Middlesbrough district there are three furnaces and 
in Cumberland five more than at this time last year. 

The output of pig iron in Scotland is maintained at what it was 
a year ago, although there are several furnaces out of blast for 
re-building. The total number in operation is 81, and of these 35 
are producing ordinary, 40 hematite, and 6 basic iron. 

The prices of Scotch makers’ iron show little change. Govan 
and Monkland, f.o.b. at Glasgow, Nos. 1, is quoted 47s. 74d.; 
Nos, 3, 46s. 3d.; Wishaw and Carnbroe, Nos. 1, 46s. 104d.; Nos. 3, 
46s, 44d.; Clyde, No. 1, 51s.; No. 3, 47s. 6d.; Summerlee, Calder, 
and Gartsherrie, Nos. 1, 51s. 6d.; Nos. 3, 48s.; Coltness, No. 1, 
52s, 6d.; No. 3, 48s. 6d.; Glengarnock, at Ardrossan, No. 1, 
51s. 6d.; No. 3, 46s. 3d.; Eglinton, at Ardrossan or Troon, and 
Dalmellington, at Ayr, No. 1, 48s. 3d.; No. 3, 46s, 9d.; Shotts, 
at Leith, No. 1, 52s.; No. 3, 48s.; Carron, at Grangemouth, No. 1, 
51s. 6d.; No. 3, 48s. per ton. 

Shipments of pig iron from Scotch ports, both coastwise and 
abroad, are small, amounting in the past week to only 2837 tons, 
compared with 4871 in the corresponding week of last year. There 
was sent to the United States 50 tons, India 236, Australia 25, 
Italy 510, Germany 468, Holland 50, Belgium 20, other countries 
125, the coastwise shipments being 1359, compared with 1768 in 
the corresponding week of last year. 

The finished iron and engineering trades are well employed, 
some departments of the latter being very active. In the steel 
trade the output continues large, and there is a prospect of the 
business still further increasing. A large amount of fresh tonnage 
for ; rivate owners is coming forward, and there is every likelihood 
owe a proportion of the new warships will be constructed on the 
Clyde. 

In some of its branches the coal trade has exhibited an improv- 
ing tendency. There has been more inquiry for the better 
qualities of ell coal for shipment. Steam and main are in fair 
request. There is a good demand for house coal, and small coals 
and dross are in brisk request for manufacturing purposes. The 
week’s coal shipments from Scottish ports amounted to 133,597 tons, 
compared with 131,472 in the preceding week and 120,124 in the 





corresponding week of last year. The prices f.o.b, at Glasgow are, 











for main coal, 6s. 6d.; ell, 7s. to 7s, 3d.; splint, 7s, 3d. to 7s, 6d.; 
steam, 8s, to 8s. 3d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From cur own Correspondent.) 

THE discussion between the coalowners’ representatives and 
those of the colliers is the leading subject of interest. Two ad- 
journed meetings have been held since my last report, but the 
conclusion of the last gathering left matters pretty well as they 
were before. In one respect the men may be said to have shown 
their hands more than at previous meetings. The adjourned meet- 
ing took place on Saturday, at Cardiff, and was well attended by 
collier A ane by Proceedings were conducted in private, but the 
Press had an official report supplied at the end, A _ resolution, 
proposed by Monmouthshire men, intimated that no sliding scale 
arrangement should be accepted, unless it gave 10 per cent. in the 
shilling upon the present standard, Also a 5 per cent advance, 
This brought on a stream of argument pro and cox., Mr. D. Morgan 
declaring his advice to be: ‘‘No scheme, no scale; if they had 
no scheme, no umpire, no control of output, then no scale.” 

Several of the delegates demanded a minimum. Most of them 
insisted upon the 10 per cent. One of the Moderate party sug- 
gested due consideration, and spoke of the poverty of the people, 
and their inability to stand a strike or a struggle in the present 
state of things. In Abertillery many miners were sending their 
children to beg from door to door, although wages in that district 
were equivalent to what they were in other parts of South Wales, 
Ultimately the following amendment to the Monmouthshire reso- 
lution was put, and carried by 69 votes to 26 for the resolution. 
The amendment was as follows:—‘‘That the conference be 
adjourned to March 22nd, Cardiff, and that the delegates at this 
meeting return to their constituents and place the matter before 
them, with a view to obtaining their consent to grant the work- 
men’s representatives on the Sliding Scale Joint Committee plenary 
powers to effect a settlement of the matters in dispute.” 

A fair inference, given by the latest impartial consideration of 
the condition, is that a strike is unlikely. The delegates, with one 
or two exceptions, show clearly a strong desire to avoid hostilities. 
Perhaps in this, as on many previous occasions there will be a 
‘‘oive and take.” One of the concessions by employers—lookers on 
say—might be that of a minimum. If coal ran down below a 
certain figure stop work, but so long as it gravitated between two 
distinct figures let the collier be apportioned his share. This is the 
opinion of an old collier, who has now no interest either way, and 
it is worth quoting as the opinion of a practical worker. 

Throughout the past week the coal trade, steam and house, has 
been in a buoyant condition, and the only complaints have been of 
short tonnage coming in, and at timesshort supplies. The total coal 
exports from Cardiff last week were 320,000 tons ; Newport totals, 
foreign and coastwise, were over 82,000 tons; and Swansea, 
34,363 tons. In the Cardiff district stems at all the collieries are 
well filled for the present month, best steam coal is firmly held at 
12s. 6d. to 13s., and sellers, in many cases, state that they are 
unable to accept new business this month. Best seconds are very 
scarce at 11s. 6d. to 12s., while ordinary seconds readily fetch 11s, 3d. 
to lls. 6d. As regards the dry coal trade, the firmness which 
has characterised this branch of late is well maintained at prices 
ranging from 10s. to 11s. per ton. Monmouthshire semi-bituminous 
for shipment at Cardiff is in strong request, and a larger sale could 
be easily effected if supplies came in more freely. Westerns are 
selling at 10s. 6d. to 10s. 9d., and Easterns 9s. 9d. to 10s. 

Small steam coal has now touched higher figures than it has for 
some years past. One of the alleged reasons for this is the quantity 
banked for emergencies, though there has been for some time a 
good open demand. Latest prices are as follows:—Special, 7s. 6d., 
in some cases 7s. 9d. has been had ; best ordinaries, 6s. 6d. to 7s.; 
dry and inferior, 5s, 9d. to 6s. 3d. f.o.b. 

House coal is now in fair normal condition, the colder weather 
and larger demand for bunkering having had a good effect. The 
inland demand has led to increased prices, but for ordinary ship- 
ment prices are as follows :—Best households, 11s, 3d. to 11s. 6d: 
seconds, 9s, 9d. to 10s. 6d.; No. 3, Rhondda, 10s. 9d.; brush, 
9s. 3d. to 9s, 6d.; small, 8s. 3d. to 8s, 6d.; No. 2 Rhondda, 9s. 6d. 
to 10s.; through, 7s. 3d. to 7s. 6d.; small, 5s, 3d. to 5s, 9d. 

Swansea prices :—Anthracite, lls. to 11s. 6d.; seconds, 10s. to 
10s, 6d.; ordinary, 8s. to 8s. 6d.; small rubbly culm, 4s. 9d. to 
5s. 9d. Steam coal, lls. to lls. 6d.; seconds, 9s. 6d. to 10s.; 
bunkers, 8s. to 8s. 9d.; small, 4s, 9d. to 5s. 9d. House coal, 
No. 3 Rhondda, 10s. 6d. to 11s.; through, 9s. to 9s. 9d.; small, 
8s, to 8s. 6d.; No. 2 Rhondda, 9s. 6d. to 10s.; through, 8s. ,to 
8s. 6d.; small, 5s. 6d. to 6s. All Swansea f.o.b., cash thirty days, 
less 25, 

At Cardiff patent fuel is in good demand, and makers are fairly 
well sold forward. Last week a large cargo of 3000 tons went to 
Vera Cruz, and 1400 tons to Barcelona, Prices range from 10s, 
to lls. according to brand. Swansea shipments were close upon 
6000 tons. Prices, 9s. 9d. to 10s. 

In coke increasing firmness is very marked. Furnace coke is 
at 15s. to 17s.; foundry, 17s. 6d. to 18s.; best washed foundry, 
20s. to 20s. 6d.; special, 24s. Iron market is weaker, Tafna, 13s. 
to 13s. 3d.; best Rubio, 13s. 9d. to 14s. Pitwood, 13s. 9d. to 14s. 
I note that larger exportation of Irish pitwood from Cork to 
Cardiff is at present occupying the attention of the Cork Harbour 
Commissioners, with a view to its extension and improvement. 
Trench wood has been coming in pretty freely of late. 

Wales is evidently regarded as a good place for opening trade. 
Of late substantial cargoes of old ike have been sent from 
Waterford and Dublin. 

Animation is the distinguishing characteristic of the iron and 
steel trades, look in what direction one may. 

The natural curative of an over-abundance of supply is, clearly, 
that production should be reduced, and this is now seen very 
clearly in connection with the tin-plate trade. The receipt of tin- 
plates from works last week showed a marked falling away, there 
being a great number of mills laid off. Makers do this now 
freely rather than undertake orders at low figures, and the result 
is healthier figures in the trade. Last week the shipments from 
Swansea totalled 97,766 boxes, while the receipts from works only 
came up to 48,125 boxes. Present stocks are now only 91,917 boxes, 
Gratifying accounts come from the Far East. The exports for the 
Straits Settlements, China, and Japan are advancing rapidly. A 
good idea of the improved trade is given by returns for February, 
as compared with February, 1897 :—Russia 5288 tons, as against 
nil ; Sweden nil, against 18 tons ; Denmark 219 tons, against nil ; 
Germany 880 tons, as compared with 1555 tons ; Holland 70 tons, 
against nil ; France 935 tons, against 1019 tons ; Portugal 333 tons, 
against 342 tons; Italy 371 tons, against 1015 tons; Austria 
119 tons, against 148 tons ; Straits Settlements, 197 tons, against 
2095 tons ; China 375 tons, against nil; Japan 452 tons, against 
nil ; United States 4312 tons, against 4272 tons ; total 13,558 tons, 
compared with 10,464 tons, 

Swansea imported 1310 tons pig, 350 tons scrap steel, and 1260 
tons iron ore last week. On ’Change, mid-week, it was reported 
that there was no new feature to record in connection with pig 


iron, Prices were affected by the disturbing influences of political 
news. Scotch, Middlesbrough, and West Coast hematite have 


fallen in the past week between 34d. and 5d. Welsh hematites 
continue in fair demand at last prices, Closing figures generall 

are as follows :—Glasgow warrants, 46s, 3d. cash ; Middlesbroug 

No. 3, 40s. 6d. prompt ; hematite, 51s. Welsh bars, £5 7s. 6d. to 
£5 10s. Sheets, iron and steel, £6 7s. 6d. to £6 10s. Steel rails, 
heavy sections, £4 10s. to £4 12s, 6d.; light, £5 10s, to £5 12s. 6d. 
Bessemer steel bars, £4 1s. 6d.; Siemens, £4 2s, 6d. Tin-plates: 
Bessemer cokes, 9s. 6d. to 9s. 9d.; Siemens, 10s. to 10s. 3d.; ternes, 
17s. 6d., 18s. 6d., to 21s, Best charcoal, 10s, 6d, to 12s, Block 


tin, £64 17s. 6d. to £66 8s, 9d. 
In the Briton Ferry district last week, eighteen mills worked 
full time. 


There is now hope of a re-start at the Dafen Works, 








near Llanelly, if satisfactory terms can be arranged with the 
In the Swansea Valley there are many gratifying signs, The F, 
hole dispute in the sheet department has been arranged Th 
large smelting furnace at Messrs. Wright and Butler's js } he 
rapidly constructed. Improvement is reported at the Beaufort 
and additiona) sets are in construction at Cwmfelin Nadae’ 
There isa rumour of the possibility of Birchgrove being iors 
started as a steel works, Foundries are rather quiet, “enn 
A new era was inaugurated at Llanelly this week by the cutti 
of the first sod of the new dock. This will be of satisfactory ng 
portions, Its area will be nine acres, length 1000ft., beet 
400ft., quayage 1200ft., depth on sill 27ft., width of entrance Ot 
The work will be conducted under the supervision of Sir Aloy 
Rendel, consulting engineer, and Mr. C, P. Fowler, resident - 
gineer. The contractor is Mr, Nott. Time, two years, 1 


Men, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

As a rule, both makers and manufacturers in the iron and 
steel department remain moderately well employed ; pees: 
branches are even reported to show increasing animation, but 
the tendency of prices, though perhaps inclined to improve for 
some articles, is generally dull. In Rheinland-Westphalia and in 
Silesia the position of the iron industry is about the same as jy 
previous weeks. Output of pig iron, which has been slightly 
reduced lately, meets with ready demand ; much the same may be 
told concerning billets and blooms. The majority of the plate and 
girder mills have been well occupied upon the week, and prospects 
are fairly good, it appears; the accounts that are given of the 
activity in the bar and steel trade are, however, decidedly yp. 
favourable for the present. ‘ 

Production and consumption of coal and coke in February of 
present year was:—For the Ruhr district, 3,200,370 t., against 
3,174,340 t.; for the Saar district, 535,450 t., against 491,610 t.; for 
Silesia, 1,157,640 t., against 1,118,150 t.; and for the three districts 
together, 4,893,460 t., against 4,804,100 t.; which shows an increase 
of 0°2 p.c. for the Ruhr district, 8°9 p.c. for the Saar district, and 
3°5 p.e. for Silesia against the corresponding month last year, 
Total output and consumption during the first two months of 
present year was:—For the Ruhr district, 6,565,170 t., against 
6,413,450 t.; for the Saar district, 1,094,250 t., against 1,013,690 ¢,: 
for Silesia, 2,521,370 t., against 2,371,710 t.; and for the three 
districts together, 10,180,790 t., against 9,798,850 t.; increase 
against the same period last year being, for the Ruhr district, 
2°4 p.c.; for the Saar district, 8:0 p.c.; for Silesia, 6°3 p.c.; and 
for the three districts together, 4°0 p.c., or 381,940 t. 

The last quarter of 1897 shows the highest figures as regards 
production and consumption of coal in Silesia for that year as well 
as for the preceding years, Compared to the year before, the 
figures are as under :-— 





1897, 1806 
Product. Consumpt. Product. Consumpt. 
Ist Quarter .. .. 5,009,138 4,586,177 4,807,704 .. 4,505,372 
2nd ,, es e+ 4,580,870 4,130,241 4,478,004 4,014! 
a -., 5,343,774 .. 5,035,793 5,051,778 .. 4,6 
4th ,, 5,604,179 .. 5,820,314 5,190,708 .. 4, 183 


In spite of the mild winter, which caused a considerable falling 
off in the demand for house coal, the last quarter shows a strong 
increase in consumption, which is partly owing to the heavy 
demand for industrial purposes, and also to the improving export 
business, which has been favourably influenced by the reductions 
in freights. Average prices have been good during the last 
quarter, and the Silesian coal trade in 1897 is altogether regarded 
as having been quite satisfactory. 

The Friedrich Krupp Gruson Works in Magdeburg are reported 
to have sent one of their managers to Macassar—Dutch East 
India—for the purpose of negotiating with the directors of the 
mining company that is working in North Celebes, regarding the 
forming of a central mining station to work ore that is gained, 
The establishment is to be erected on the Gold Coast of North 
Celebes, district Sumalata. One of the most important agency firms 
of Amsterdam is going to assist in the undertaking, the funds re- 
quired having already been signed. 

In a colliery near Aachen an explosion occurred, causing the 
death of three colliers, while three others were severely injured. 

The number of men employed in the German bicycle manufacture 
amounts at present to about 90,000, which shows an increase of 
35,000 men against 1896. Foreign demand for German bicycles is 
increasing, several firms having got orders from Japan, where 
hitherto only English bicycles have been bought, and there are 
likewise numerous orders coming in from South America, 
especially from Buenos Ayres and Columbia, The Brennabor 
Works in Brandenburg, A.H., has recently got a contract for 300 
bicyles for South America, 

The Rhenish- Westphalian Zeitung has published a note, according 
to which nearly one-quarter of total export in sewing machines and 
in bicycles from America goes to Germany, Exports were in 
1896 and 1897: — Sewing machines worth 3,051, dols. and 
3,193,000 dols., of which 484,700dols. and 856,900dols, fall to 
Germany; bicycles worth 3,796,000dols. and 6,902,700 dols., 
303,100 dols., and 1,378,600 dols. falling to Germany. 

Only very small sales have been effected on the Austro- 
Hungarian iron market during the week now past, the trade in 
merchant iron developing much more slowly than was at first 
anticipated. There is a somewhat better business done in hoops, 
and for girders, too, a fair inquiry comes in. The machine com- 
aad Ganz and Co. has acquired the water power of the river 

anaro, in Piemont, with 2000-horse power, which will be sufficient 
to provide the district within a circle of 25 kiloms, with an electric 
current. r 

There is no alteration and certainly no symptom of an improve- 
ment to be noticed on the French iron market. 

The number of orders that come in on the Belgian iron market 
continues limited, and the prices realised are, as a rule, pretty low 
and unremunerative. 








AMERICAN NOTES, 
(From our own Correspondent.) 
New York, March Sth. 

THE latest features of a commercial import are calculated to 
encourage expenditure in a few of the many long-standing paper 
industrial enterprises that have been pigeon-holed. The facts 
regarding railway earnings as just surmised are that 23 rail- 
roads having 168,900 miles of track earned last year gross earning* 
1,227,884,322 dols., against 1,162,303,527 dols, for 1896, an increase 
last year of 65,558,795 dols, These include roads in Canada and 
Mexico. Complete returns will probably show gross earnings last 
year at 75,000,000 dols. Sales of bonds last week for permanent 
investment 15,000,000 dols. The banking situation is favourable. 
There is 7,000,000 dols. gold on its way. Government gold is 
168,000,000 dols., and has latterly been increasing at the rate of 
1,000,000 dols. The New York Seats have 36,000,000 dols. more 
gold than a year ago, : 

The iron and steel makers are disposing of their production at 
living margins, but the pressure is not sufficient to allow strong 
prices to be asked. The capacity is sold up, but not far enough 
ahead to warrant an advance. There is still a struggle for business, 
and low prices prevail. The demand for all manner of finished 
products is heavy, especially for rolling stock and engines, 
machinery, boilers, engines, Steam pumps and electrical eqp- 
ments are still being ordered for early delivery. ' 

The coal trade is improving. The production in Pennsylvania 
is so far this year not far from 1,000, tons in excess of same 
time last year. Industrial requirements are expanding with 
regularity. The total volume of business as indicated by beet 
clearings is over one-half greater than last year. The low level o 
prices is something of a surprise in view of this fact. 
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THE PATENT JOURNAL. 


“The i a Oficial Journal of | 
Paten | 


Application for Le crates Patent. 


Condensed from 


| 
4," When inventions have ve been “communicated " the 
nM ame anc 
printed in italics. 
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5190. TIRES, W. Evans, Manchester. 
5191. Boxes, J. P. Kelly, Manchester. 
519. Bas, J. Ridings, J. D. Ainsworth, and A. Smith, 
Bed 
99 CRANKS, C. Keightley, 8S. Tozer, and W. H. 
sightle y; Teignmouth, Devon, 

5194. Roap Scaririers, R. and B. Bomford, and H. 
Pg vershed, Birmingham. 

ffo;. Learner ArticLEs, P. A, Martin, Birmingham. 
5196. AT TA HING ARTICLES to VELOcIPEDES, H. Halford, 








Bristol R 
5107 PHoTo-MECHANICAL ENGRAVING, E. 8. Padmore, 


Marple Bridge, Derbyshire. 

5108. LOCKING & COMPARTMENT of a Train, R. R. Mea- 

* cock and E. P. Dix, London, 

51, MECHANICAL ADVERTISEMENTS, F. W. Hayward, 
Norwich. 

5200, WRENCHES for Cycuists, J. Reid, Millom, Cum- 
berland. 

a SortTinG FLax, M. Montgomery and W. B. Morton, 
Belfast. 
5203. Ciosina Envecorss, H, Smith, Sheffield. 

5203. Carrs, T. M. Grant, Glasgow. 

5204. FEEDING MACHINERY with Woot, J, W. Tinker, 
Huddersfield. 

5205. WeaviInG, R. Heggie, jun., Dundee. 

5206. CARRYING Fire Screens, A. D, Mathews, Bir- 
mingham. p 

5207. COMBINATION GARMENTS, R. Pringle, Notting- 
ham. 

5208. Gas Vatves, The Actiengesellschaft fiir Fabrika- 
tion von Broncewaaren und Zinkguss, vorm., J. C. 
Spinn and Sohn, and 8. J. von Romocki, Man- 
chester. 

5200, Siunas for Riries, H. A. Bullock, London. 

5210. Te-escoric TaBLEs, J. Paton and H. Currie, 
Glasgow. 

5211. SPROCKET WuHkELS, J. Liddle.— 
States.) 


BREAD-CUTTING MACHINES, R. 





4J. Kidd, United 
Semler and I. 





5213. Mup-ovarp for Cy¢ tes, C, and H. Adamy, | 

ne rlin. | 

214, Scorntnc Pork, A. E. Jerram and H. J. Taylor, | 
_ London. 

215. Case for Ho_pinc Jewe.uery, T. B, Lambourne, 
_ Birmingh: um. 

‘ fo.pinG Liquips, F. A. Bird, Birmingham. 

. Warer VELOcIPEDEs, R. Freit: ag, London. 

5218, PRINTING PLANS, J. A. Sackville and J. H Swallow, 
Manchester. 

19, Steam SurerHeaters, J, H. Rosenthal, Glasgow. 

Sream SupeRHEaTERS, J. H. Rosenthal, Glasgow. 
‘\LTERING Apparatus, T. F. Seitz, Glasgow. 

SHvuTTLE Biocks, O. W. Schaum, London. 

Water WHEELS, F. Jacob, London. 

NCANDESCENT Gas MANTLES, C. E. 
thester. 

F IRE-GRATES, G. C,. 
wa, France.) 

( Cure fer Cycies, H. Lucas and A. C. 

mdon, 

ELEVATED DRAWING Boarp, F. Haslam, Chellen- 

nh. 










J. Berthold, 
Marks.—(A. Covillaud and J. | 


Davison, 





52 Matcu-pox, H. 8. Basnett and J. 
Edinburgh. 

522. Non-SLippInG Horsk Suoe, A. J. Roberts and G. 

es, Lea Hall, near Ross, Herefordshire. 

Tonacco Pires, C. Millington, Leytonstone, 


R. Nesbitt, 











a 

i Guiosgs, A. Biddles, Leicester. 

5232. HANDLE Bar for Cycies, H. H. Neale, Birming- 
h un. 

5233. Boor HEEL, 






C. J. ig London. 
W. F. and H. J. G. Ball, Birming- 





5234. Parer Baa, 
hi am. 

5 Harness, L. P. Ford, London, 

PArERMAKING, W. Benson, London. 

ORNAMENTATION Of Faprics, K. J. M. Aston, 
Leicester, 
238. PreveNTING Lappers from Suippinoa, I. N. H. 
Wi itson, we ur, South Devon. 

Tire, J. F. Hyde, Slough, 

. Hor Pi ATES, G. B. W: addell, Glasgow. 

5241. Frames for VELOCIPEDES, m © 
London, 

i " , lea Fitters, P. H. Palmer and F. Candy, 
sondon 

5243. Titer, G. Harris, Laleham, near Staines. 

5 ,? ong BRicKs, J. S. Pullan and W. H. Mann, 
vondon, 

o245. VeELocirEpEs, J. 
London 

5246. Tires, H. Y. Dickinson, London. 

47. SPINNING, J. Marjerison, London. 

~ a Boxes, J. Gersant and A. G. Buttifant, 
vondaon, 

o24%. Borers, C. A. Allison.—-(J. C. Parker, United | 
Statea 


5250. StgaM Enoines, C. A, Allison.—(J. C. Parker, | 
United States.) 
and R. H. 


5251. O1n Lamps, C, 
Bishop, London. 
Me a EXpLorinG X-ray Lamp, A. E. Dean, 
sondon, 

5253. BENDING Rims, 8. 
arm 

254. Ting, 8. T. Richardson and R. Price, Birming- 

n 

5255. Stops and Hoipgrs for Doors, E. B. Ludlow, 
Birminghs AM. 

5 ArTracHMENTs for Hats, P. L. 

ndon. 

H CoLourninGc Martrers, H. E. Newton. — (The 
Farbenjfabriken vormals Friedrich Bayer and Co., 

(fermany.) 

52 - — HING Ro.LLeR Buinps, R. F. Shillingford, 

ndon 

















Wilson, 





Smith and H. Dickinson, 





8S. and A. W. Pocock, 





T. Richardson and R. Price, 





Deighton, 














5 SELF-PROPELLED VEHICLES, The British Motor 

_ Co, Ltd.—(L. Didier, France. 

5260. BaTTERy, E. A. Mitchell, London. 

5261. CHIMNEY Pots or VENTILATING TERMINALS, J. 
Walker, Liverpool. 

= BRazELEss CycLeE FRAME Jornt, J. Seil, Birming- 
1am. 

~— anne Houpers for F1rRE-aRMs, 8. M. McClean, 
zondon 

5264. Sart, J. G. H. Fiett, Ltd., 

_ Liverpool. 

5265, AUTOMATICALLY CHECKING Motion, H. G. Sad- 

_ grove, Birmingham. 

5266. Braces, D. D. Esson, London. 

. Braces, D. D. Esson, London. 

. Borries, W. B. Fitch, London. 

5266 . Borries, W. B. Fitch, London, 

5270. CoLLAPSIBL E ARCHED ‘Wixpow Buinps, G. Wells, 

J London. 

5271, Composition of MATERIALS, W. H. 
L ondon, 

52 sr vn MPING Apparatus, A. Samson and W. Gilbert, 
a on. 

52 em Automatic Coupiines, BE. Edwards.(J. Kohler, 
rer man Yu. 

a RACKETS for Usk in Lawn Tennis, G. H. Shepherd, 
Lon on 

5275. CARPET - STRETCHING Apparatus, H. Rosar, 

’ London. 

5276. Cuairs, H. B. Banes, London. 

5277. Piano Stoo. and Music Caninet, H. B. Banes, 
London. 

5278. SHapEs for INcANDESCENT LiGHTs, 8. Biheller, 
London, 


Shearer and W. 








Akester, 





j address of the communicating party are | | 
| 5285. OnpNaANcE, A. T. 


5279. Pressxs, C. Schumacher, London. 
5280. Supportina Posts, A. W. Gamage and A. E. Lock, 
a. 
CrusHING Macuinge, A. F. 
oadinbureh. 


and A. G. Beyer, 


| 
5282. Compinino Trunks with Air-ticnt Casks, H. W. 


Poole, London. 
5283. Last, W. W. Cabena, London, 
4. Trunks, F. Hirschler, London. 


Dawson and G. T. Buckham, 





London. 

5286. NITRO-CELLULOSE, A. 
London. 

5287. Coin-FREED MecuanisMm, R, Haddan.— 
France.) 

5288. Gtiopes for INcANDESCENT Lamps, P. Herre, 
London. 

5289. Tires, H. D. Paterson, London. 

5290. InksTanp, G. Cotterell and J. G. 
London. 

5291. Drivina Gear for Cycizs, C. G. J. 
London. 

5292. PreventING Casks Gerrina Fout, J. B, Smelt, 
Exeter. 

5203, CHLORINE, P. Naef, Birmingham. 

5204. Printing by Means of X-rays, G. Izambard, 
Paris. 


Luck and C. F. Cross, 
(M. Vidal, 





Hickson, 
Schultz, 
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5295. ComBineD Mupovarp for CyciEs, J. Crabtree, 
Lincoln. 
52096. Securine Tapes of Venetian Buinps, J. Pearson, 


Birmingham, 

5297. Suirt Stup or Fastener, J. W. Middleton, 
Liverpool. 

5298. Motors, C. and H. Roe, and H. Knight, 
Birmingham. 


5299. Postat Wraprer for Pootocrapns, H. W. Bough- 
ton, Thetford. 

5300. Licutinc Trains, R. R. Meacock and A.J. Harper, 
London. 

5801. ‘‘Tuk Rusu to Kionpyxeg,” W. Clark, Kirkby, 
near Liverpool. 

5302. Encings, J. Southall, Worcester. 

5303. Watcu Giassss, G. Pelmear and W. H. Cummings, 
Middlesbrough. 

5804. Domestic FIRE-EsCAPE APPARATUS, J. Thompson, 
London. 

5805. Writina, J. A. A. Percebois, London. 

5306. Makino Lips, J. King and W. G. Barrett, Stoke- 
on-Trent. 

5807. Pans, H. J. Savery, Bristol. 

5308. Szep Dritiinc Macurngs, D. Belcher and Rich- 
mond and Chandler, Ltd., Manchester. 

5309. Jars, N. Neville, Halifax. 

5310. Sypuons, F. M. Sims and T. Bardsby, Man- 
chester. 

5811. Printinc Macuines, J. A. Sackville and J. H. 
Swallow, Manchester. 


5812. MegcnanicaL O11 Spray, W. E. Maddock, 


Burslem. 

5313. Hair Curvers, J. F. M. Bennett, Wolver- 
hampton. 

5814. Firg-escark Lappers, W. Rose and J. G. Hall, 
Manchester. 


5815, Ain Enoines, G. and F. M. James, Liverpool. 

5316. Case for TRANSPORTING Ecus, J. Motz, Brussels. 

5317. ApparRaTces for MANUFACTURING ACETYLENE 
Gas, E. Bauer, F. Fried, and J. Bredel, Brussels. 

5818. MANUFACTURING OIL-CAKEs, J. Kraus and E. Debo, 
Brussels. 

5319. CALENDARS, J. Sim, Glasgow. 

5 CoMBINED CAMERA DIAPHRAGM, 
Glasgow. 

5821. BaLanceD VALvE, 
Glasgow. 

5322. AUTOMATIC 
Dundee. 

5323. Weavine of TextiLe Goons, R. 
Dundee. 

5824. CycLe Drivinc Gear, J. Crosby, Sheffield. 

5825. Borers, La Société Anonyme Du Temple and 
H. Brillié, London. 

5826. SEALING BLock, A. Chapman, Lincoln. 

5827. Hanpie Bar for Bicycies, A. Merritt-Henry, 
London. 

5828. SHartine, W. Clegg, Bradford. 

5829. Can Orgners, A. Pass, Liverpool. 

sese. CLosInG WATER-TIGHT Doors, W. and A. R. Craw- 
ford, Glasgow. 

5331. CYCLE Stanps, J. Pumphrey, Birmingham. 

5332. Drivinc Cycies, J. H. Teale, London. 

5333. ConpDENSING Apparatus, L. Sterne, London. 

5834. REVERBERATORY MELTING FURNACES, A. 
Whitaker, London. 

5835. Ferep Baas for Horses and Catrtie, T. Peel, 
Surbiton, Surrey. 

5336. ReauLatine the Suppty of Gas, T. E. Barralet, 
London. 

5337. SHutT es for Looms, B. Mortimer, London. 

5388. Steam Borers, D. Adorjan, London. 

5339. TRANsMIssION of Licut, A. E. Lardeur, London. 

5340. Drain Pipes, H. Fowler and J. E. Willcox, 
London. 

5841. Dressing and Movtpine Stong, F. Trier, 
London. 

| 5842. ConTROLLING FLASH-LIGHTS, C. and T. H. White, 
London. 

5343, IMPREGNATING Fabrics with FLuins for ELEcTRIc 
Licutine Purposss, F. P. Foster and G. Puchmiiller, 
London. 

5844. IMPREGNATING Faprics with FLuins for ELectric 
Licutinc Purposss, F. P. Foster and G. Puchmiiller, 
London. 

5345. Carps for Fortune Tetuinc, R. J. Walker, 
London. 

5346, AuToMATIC DRILLING Macuine, A. Bug, London, 

5847. TREATMENT of SULPHIDE Ones, J, B. de Alzugaray, 
London. 

5348. Motor Venices, J. R. Rickard, London. 

5349. Borries, L. M. Thomas, London. 

5850. Whee for Roap Veuicies, L. C. Mason and 
J. C. Cook, London. 

5851. Propuction of Harp Stonsgs, P. A. Winkler, 
Leipzig. 

5352. INFLATING Pyeumatic Tires, R. W. Leeming, 
Kendal. 

5853. Drawinc Gear for Bicycies, D. 
London. 

5354. ConsuMPTION of SMOKE, J. W. Meek, Glasgow. 

5855. Composition for BurninG in Cycie Lamps, J. R. 
Asbury, Glasgow. 

5856. Lowerinc and RaisinG 
Glasgow. 

5357. ARTILLERY Fort, A. T. Dawson and G. T. Buck- 
ham, London. 

5858. Trays for TEA-pRYING Macuinery, 8. C. David- 
son, London. 

5359. Nozzies for Bunsen Burners, R. T. and J. G. 
Glover, London. 

5360. Cramp for Joiners, H. Smith, R. J. Collins, 
and P. O'Donnell, London. 

5861. Om Lamps, E. Berchten.—(Schivrintzer and Graf, 
of Germany.) 

5362. Dress Preservers, F.C. Oliver, London. 

5368. Writinc Nis, J. T. L. Davies, London. 

5364. Brakes for VeLocirepss, J. H. and R. B. Harri- 
son, London. 

5865. Knire CLEANERS, F, R. Lloyd, London. 

5866. CALENDERING Ro.tuigErs, E. Lehmann, London. 

5367. CicgaAR ManuractureE, J. Wetter.—(F. W. von 
Pittler, Germany.) 


o> 3 





J. Stark, 
R. T. Walker and R. Wilson, 
TRAVERSE 


Motion, A. Dewar, 


Heggie, jun., 










E. Norton, 


Boats, T. Dillon, 


5868. Propucine Satin Strips upon CoTron FABRICs,, 


8. H. Sharp, London. 

5869. FLoatine Docks, E. Box, London. 

5870. Locomotive Enoinrs, J. A. F. Aspinall, Man- 
chester. 

5871. Drivinc Gear for VeLociprpes, J. A. N. and 
C. B. H. Rasmussen, London 

5872. Drivinc Gear for VeLocipepes, J. A. N. and 
C. B. H. Rasmussen, London. 

5878. ANTI-FoULING Compositions, J. F. Dell, London. 

5374. CanpLe Lamp for Crctizs, J. W. Martin, London. 





5375. PLasteRinG of WALLS and CEILINGS, J. Bassett, 
Birmingham. 
Liverpool. 


5877. LirHocRapHic Macuinegs, F. Sheridan and J. A. 
Heaps, Liverpool. 

5378. FreEezING Mrat, H. Rouart, Liverpool. 

5879. TELEPHONE CaBLes, W. T. Henley'’s Telegraph 
Works Company, Limited, and G. Sutton, London. | 

5880. Mitk Can, The Friern Manor Dairy Farm, 
Limited, and C, H. Taylor, London. 

5881. Repuctine Vauugs, J. E. L. Ogden, London. 

5882. CycLometens, W. Nickalls and A. da Silva, 
London, 

5383. VESSEL Propetier, R. C. Westphalen, London. 

5384. Sounpine Boarps, R. Haddan.—{C. Schnidtlein, 

ferman ¥y. ) 

5385. ENGRAVING MACHINERY, N. Dedrick, London. 

5386. DISPLACING Music peta 2. he Plessing, 
London. 

5887. Serinc Frames for Venicies, A. J. Boult.—(J. 
Truffavlt, France.) 

5388. Drivinc Gear for SELF-PROPELLED VEHICLES, 
The British Motor Company, Limited.—{ Daimler 
Motoren Gesellschaft, of Germany.) 

5389. AaiTaTING the WATER in Borers, J. C. A. Griese, 
London. 

5390. SreerRInc Hanpuies for Bicycies, B. Davies, 
London. 

5891. NumERATION and Noration Frame, G. Horsfall, 
Birmingham. 


| 
5376. Deprivina Coat of Moisture, J. H. Darby, 
} 
| 
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5392. Boot Hees, D. McNabb, A. Livingston, and J. 
Cochrane, London. 

5893. Crayon Hoipers, F. M. Rugeley, London. 

5894. Nut-Lock, W. Buffington, London. 

5395. Lamp CHIMNEY-CLEANING Macuines, 8. Larson, 
London. 

5896. Surraces of Ice for Sxatine, T. 
London. 

5397. Lock-nut, C. 
Mansfield. 

5898. GAME MANUFACTURE, D. G. and A. 8. Rose, 
London. 

5399. Iron Rims for RuppBer Tires, 
London. 

5400. Cranks, C. M. Johnson, London. 

5401. Breap Cutter, J. W. Brown and W. H. Exley, 
Eccleshill, near Bradford. 

5402. ConsTRUCTION of TRU ss, R. Hope-Jones, Birken- 


Hewett, 


A. Houfton, Shirebrook, near 


8. Johnson, 


head. 

5408. GeaR Wuerets and Gearinc, W. H. Monk, 
Coventry. 

5404. Fire-anmM Evecror MecuanisM, T. Dykes, Bir- 
mingham. 


5405. Apparatus for Usk in Wasninc, C. Meakins, 
London. 

5406. Device for Fastextnc Boot Laces, A. Kotin, 
London. 

5407. ABSTRACTING ImpuRITIES from CoaL, H. Kirkham, 
London. 

5408. STERILISING 
London. 

5409. Lamps, F. W. Harbord and G. M. 
Englefield Green, Surrey. 

5410. ANIMATED PHOTOGRAPH Provectors, H. W. Joy 
and W. Bainton, Bristol. 

5411. Cuarr-cuttinc Macuines, J. Gillingham, Chard, 
Somerset. 

5412. Borers, A. E. Smith, Burnley. 

5413. Cricket Bats, T. Coop and J. Kay, Manchester. 

5414. Tirkgs, J. Crabtree, London. 

5415. Construction of Fire Screens, R. H. Best, 
London. 

5416. Securtnc Cranks to Bicycies, H. Tarbuck, 
London. 

5417. Lamp, C. Collins, O. W. Horobin, and R. W. Brett, 
London. 

5418. ELEcTRIC 
London. 

5419. Dots, P. Eadié, jun.—{Z. S. Liversedge and P. 
EB. Rea, United States.) 

5420. Exuisitinc Goons, J. Redman, Halifax. 

5421. BRusH-sCRAPING ATTACHMENT, E. T. Blakeley, 
London. 

5422. Pianorortes, T. C. Lewis, London. 

5423. ELectric Switcues, J. Goddard, Ashton-under- 
Lyne. 

5424. CovertnGc Boxes, A. H. Stevenson and N. B. 
Chadwick, Manchester. 

5425. Merat Canisters, P. J. 
ton. 

5426. SHow Boxes, G. Gould and J. W. Moss, Man- 
chester. 

5427. LavaTorigs, W. Cassels, 
7 iw. 


Inrants’ Foop, B. Vornhecke, 


Minchin, 


TreLePHony, C. Adams - Randall, 


N. Gelston, Northamp- 


Kirkintilloch, near 


5428. Boot Lacks, J. Paton, —— 
5429. UpsETTine iron Bars, F ly and P. Fischer, 


Berlin. 
5430. Pseumatic Tires, W. and L. H. Swain, 
Keighley. 
5481. Houtpine Device, B. Holmes and I. H. Wright, 
Keighley. 


5432. Drivinc Gear, W. Anyon, Manchester. 

5433. Copyinc DocumEnts, W. G. Heys.—(N. Ponsolle, 
France.) 

5434. SpgEp Recutators, 8. Drummond and T. Abbott, 
Bradford 

5435. PENHOLDER, C. J. Biddiss, London. 

5436. Fasteners for Wixpows, J. Somerville, Edin- 
burgh. 

5437. Sounpinc Apparatus, J. C. Dobbie, Glasgow. 

5438. Tires, J. H. Price, Birmingham. 

5439. Cueckinc Rotary Action, J. G. T. Lee, Bir- 
mingham. 

5440. CycLteE Drivine Gear, J. G. T. Lee, Birming- 


am. 
5441. Macuinery for CrusHinc Orgs, T. Lees, Glas- 
gow. 
5442. Reversinc Vatves, T. Lauder and J. Ross, 
Glasgow. 
5448. SWING Mirrors, J. Paton and Hamilton-Currie, 


Glasgow. 

5444. APPLYING Power, W. W. and T. A. Barton, 
London. 

5445. FirE-LIGHTER, F. Mercereau, London. 

5446. Wacon WuereE., B. Turowski and J. 
Brussels. 

5447. Arm Paps for Crutcugs, J. Walker, Glasgow. 

5448. Scrapers for GarpeN Ro.uers, A. J. Smith, 
London. 

5449. InpicatinG Exxctric Currents, W. D. B. 
Duddell, London. 

5450. Cigak Pirrcer and Cutrer, T., H., and W. 
Crookes, London. 

5451. Irontinc Paps, L. J. Crossley, F. 
and A. V. Kergon, London. 

5452. MerHop of Storina Cycies, E. 8. Copeman, 
Kensington. 

5453. Feep Apparatus, W. P. Thompson.—(4. Weg- 
mann-Hauser, Switzerland.) 

5454. Brusues, A. Willis, London. 

5455. FARE-COLLECTING Boxes, R. Marston and F. 
Tidswell, Liverpool. 

5456. ACETOPHENONPHENETIDIDE, F. 
London. 

5457. Pumps, E. Williams, London. 

5458. Emproipery Macuinery, E. and R. Cornely, 
London, 

5459. Openinc SeaLeD Cans or Cases, J. H. Jack, 

mdon. 

5460. Worp-writTInc Macuines, C. C. Balston, New 
York, U.S. 

5461. FASTENING Raitway Fisn-p.arss, J. M. Dowsett, 
London. 

5462. Screw Prore.iers, T. Makepeace and A. 8. 
Fowles, London. 

5463. — for Ho.p1ne Cycixs, J. Harrington, 
Lon 

5464. Fasteninc Mustcat Pipxs, J. T. 
London. 


Zarsky, 


Sutcliffe, 


Valentiner, 


Hanson, 


5470. VULCANISING 


5476. WaTEeR-TUBE Borer, J. H. 


5466. Sounpinc Boarps, R. Haddan.—(C. Schinidtlein, 
Germany.) 

5467. CoIN-FREED Apparatus, J. O. Tonkin, London. 

5468. COIN-FRERD VENDING MacuiNes, J. O. Tonkin, 
London. 


| 5469. Evecrric Traction, A. J. Boult.—(/. P. Anney, 


France.) 

Apparatus, H. J. Doughty, 
London. 

5471. Ain Cusnion Tupss, H. J. Doughty, London. 

5472. Eartu Scoops, J. Conrad, London. 

5473. Tires, F. G. W: addington, London. 

5474. Boor StretcueEr, J. Hewitt, London. 

5475. Dyx1na Vats, J. and L. Biindgens, London. 

Toulmin, T. Coult- 

hard, jun., and W. Norris, London. 

5477. OwraiIninc TupercuLosis Toxins, O. Imray.— 

(The Farbwerke cormals Meister, Lucius, and Briining, 

Germany.) 

5478. ELECTRIC CURRENT TRANSFORMER, J. A. McMullen, 
London. 

5479. ACETYLENE AppaRATus, W. Faludi, London. 

5480. Hose Suspenper, A. C. A. Hutton, London. 

5481. Exrractina Acip from Liquips, W. Coleman, 

London. 

5482. Tires, R. D. Sanders, London. 

5483. CovERING for PADDED FramEs, 8. 
London. 

5484. Puzzuxs, C. J. Croft and F. E. Dannell, London. 

5485. PHotocRapHic Proyectinc Macuines, W. V. 
Miller, G. P. Rice, and E. B. Dunn, London. 

5486. WartzR-cLosets, S. Jennings and J. Morley, 
London. 

5487. Apparatus for WasHING Bep-pans, 8. Jennings, 
London. 

5488. Makino Tea, The Aerated Bread Co., 
J. Sanways, London. 

5489. Suppty of Liquip, H. H. Lake.—(La Compagnie 
Continentale d’Incandescence et de Chauffage [systemes 
Franck et Poitrimol), Belgium.) 

5490. Boot Hrets, H. H. Lake.—(F. McDonuld, United 
States.) 

5491. Borrte Lasers, H. H. 
United States. ) 

5492. Firerproor Doors 
London. 

5498. Hooxs and Eyes, H. H. Lake.—{(/. W. Burke, 
United States.) 

5494. Ciips or Banps for ScarroLp1nc, VY. Berrurier, 
London. 

5495. Corsets, J. Tinsley, London. 

5496. CHARGING BLEACHING PowpEr CHamBERs, W. W. 
McLauchlan, Manchester. 

5497. PropucinG ACETYLENE Gas, L. P. Hviid, 
London. 

5498. GENERATING and Usinc AceTYLENE, L. P. Hyviid, 
London. 





Pocock, 


Ltd., and 


Lake.—(J. C. Stedman, 


and Frames, A. de Man, 
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5499. MacHINE for Propettinc Batioons, F. W. 
Bennett, London. 

5500. CycLe Huss, J. N. 
Birmingham. 

5501. REGULATING the PressuRE on ELEcTRIC 

J. 8S. Highfield, Stafford. 

2. CycLe Guarps, A. Winser, Bristol. 

5503. VALVES for PNEU MATIC TIRES, W. Burton, Notting 
ham. 

5504. Hotpinc Upricut Tubes in Suop Firtines, W. H. 
Wilton, Birmingham. 

5505. Wire Nai, A. E. Gorse and G. A. 
Worcester. 

5506. Rotters for Dyernc Apparatus, F. L. 
M: anchester. 

5507. Raisinc SUNKEN Suips, J. B. Pegden, Hull. 
5508. Stoves, E. W. T. Richmond, Liverpool. 

5509. CycLinc Skirts, J. Tenenbaum and L. Stillmann, 
Liverpool. 

5510. Lockine Tip Carts, W. 
near Kilmarnock. 

5511. Dryine Yeast for Foop, W. Wardle, Burton-on- 
Trent. 

5512 Hart Pins, F. Reast, Hastings, 

5513. Laprgs’ UNDERCLOTHING, A. L. 
Ferry. 

5514. Bronzinc Paper, F. G. Job, E. Marsden, and 
J. A. Hunter, Bradford. 

5515. Hincinc Winpow Sasues, G, C. 
Glasgow. 

5516. SypHon Traps for Basins, H. Hobson, Stoke-on- 
Trent. 

5517. CycLe Firtines, T. H. Fleming, Douglas, Isle of 
Man. 

5518. CycLe Firrines, T. H. Fleming, Douglas, Isle of 


Birch and W. B. Lecch, 


Mains, 





Probert, 


sy] icer, 





Wilson, Crosshouse, 


Baird, Broughty 


Brown, jun., 





an. 

5519. Lime-Licnt JET, W. Maddison and A. Frew, 
Durham. 

5520. NON-PUNCTURABLE TIRE for Cycles, H. 
London. 

5521. Cow 1g for PREVENTING the Down-BLow of SMOKE, 
E. J. R. Coxhead, London. 

5522. Watcu Protector, R. G. Ker, London. 

5523. Statinc Housgs, H. Boddy and J. R. Davidson, 
Ripon. 

5524. Warp Stop Mortons of Looms, 8S. W. Gillett.— 
(J. F. Dustin and The Parkhill Manufacturing Cow- 
pany, United States.) 

5525. DovuBLING-FRAME TRAVELLERS, P. Bazin, Man- 
chester. 

5526. CycLe Tires, C. L. Jackson and J. Edge, Man- 
chester. 

5527. INCANDESCENT Gas BurNERS, W. Hooker and R. 
Morrell, London. 

5528. Macuine for WasHinG Borttiezs, C. B. Inman, 
Leeds. 

5529. IDENTIFYING Butrer, R. Palmer, Manchester. 

5530. Factne for Lapigs’ Skirts, J. Hallworth, Man- 
chester. 

5581. Pirayinc Games of Skirt, H. Wright and G. 
Turner, Birmingham. 

5532. Exnisirinc CycLoramic Views, T. W. Barber, 
London. 

5533. Fuse Heaps for Buiastine, W. A. 
Malson, Sheffield. 

5534. SaDDLE Prop for Bicycizs, W. Brenneisen, Ger- 
many. 

5535. SHAPED ArTIcLEs, C. Wittkowsky, Berlin. 

5536. Lawn Tennis Bats, F. H. Ayres and G. E. Potts, 
London. 

55387. Sarety PeTrotevM Cay, E. Ravey, Brussels. 

5588. Propuctinc ACETYLENE Gas, L. J. Dedecker, 
Brussels. 

5539. Woopwork for P1anorortTE Casgs, A. F. Slattcr, 
Grimsby. 

5540. Moss KILLER, J. Logan, Glasgow. 

5541. Winpow Sarety, E. B. Poyser, London. 

5542. Bopsins for Sewinc Mac HINES, W. Eiselt, jun., 
London. 

5543. Junctions of CycLe Frames, J. 
Birmingham. 

5544. Foa-sIGNALLING APPARATUS, J. 
Green, Essex. 


Pace, 





and S. R. 





Hl. Copeland, 
Woods, Woodferd 





5545. PHoroGrapHic CHANGING Boxss, H. Posen, 
Paris, 

5546. Cycie Stranp, A. Thompson and T. Tucker, 
London. 

5547. Boxes for Hontping Macazines, W. Neil, 
London. 


5548, CHIMNEY F.uEs, F. J. White, London. 

5549. Jorxine Leap and Portrery Pires, J. W. Moore, 
London. 

5550. ELecrric Macutnery, M. T. Pickstone, R. 8. 
Portheim, and A, C. Peebles, Edinburgh. 

5551. Batt Joints for Gas Penpants, E. D. Burkitt, 
London. 

5552. Drain Traps, T. R. Waite, London. 

5558. Screw Storrers for Borries, A. R. 
London. 

5554. Banp Brakes for Bicycies, A. B. Wilkins, 
London. 

5555. Foo Sianaus, E. A. B. Bowden and M. C. I. 
Partridge, London. 


Wilson, 





5465. ConstRUCTION of CyrcL& WHEELS, 8S. Harper, 
London. 





5556. PNEUMATIC TrrEs, O, M, Smith and L. W, Brad- 
ley London. 








270 


THE EN 





GINEER 





MARCH 18, 1898 








5557. Securtne Evastic to Hats, A. Grant, Birming- 
ham. 





5558. CoupLine, J. Morgan, J., C., A. E. A., and F. | 
' 





cherber, London. 

%. KRAKING Frprovs PLants, F. J. Mazier, London. 
. Hotper for Carson Brusaess, A. L. Armstrong, 
London. 








5551. Arr Pump, G. E. Brown and R. F. Adams, 
London. 
5552. InFLatine Vatve, G. E. Brown and R. F. Adams, 





sondeon. 

5563. Gas IGNITSRS, 

ucholka, London. 

5564. Lames, G. Birch, W. Reilly, and J. T. Cowman, 
Manchester. 

5505. Tressets, C. A. Day, T. Burgess, L. H. Ren- 
shaw, and J. J. Burgess, Manchester. 

Lamps, B. Pierpoint, Manchester. 


H. H. Bohndel and A. 





M 










verpool. 

368. NICKEL Bronze, P. E. Secrétan, Liverpool. 

Iron Castines, 8S. Hufty and J. K. Caldwell, 
London. 

5570. Moror Ventctes, J. Y. Johnson.—({Ad. L. Riker, 
United States.) 

5571. Evecrricity, W. T. Carter, J. A. Dawson, and 
T. Gray, London. 

3572. Pepats, W. B. L. Graham-Toler, London. 

5573. Friuinc CiGarRErrE Tusrks, G. F. Zimmer, 
London. 

ST t. Suors, G. Lemon, London. 

557). Suoes, G. Lemon, London. 

Rotary Enarnes, L. Labois, London. 

. Exctves for OPERATING PLouGus, G. Woolnough, 

ondon. 

. Gas, G. F. Dinsmore, London. 


5, 











London. 
5580. Cuatrs, F 
5581. Doa’s KE 


0d, Manchester. 
., F. Laska, London. 
fuyderman, London. 
W. L. Wise. —(The “ Kolner 
t besch vrankter 





Littlewe 
L, F. I 








5583. ETE 
Wassermaser werk: ” 
Hastung, Germaay, 

4. Evecrric Swircnes, A. B. 
INCANDESCENT MANTL Clark. — (Si/id- 
itsche Glithkivper Fabrik F. Saver, Germany.) 

Disu Wasuers, C. Fellows, London. 

. Sewinc Macuines. P. H. Hewitt, E. A. Cockle, 


RS, 
Gesellschat mit 







Kistritz. London. 
A. M. C 














C. Matthews, London. 
. Sewinc Macuryes, P. H. Hewitt, E. A. Cockle, 
ind C. Matthews, London. 
5589. FastrENINGs for W1inpows, F. J. J. Gibbons, 
London. 


5590. MicropHongs, A. H. Skéld, London. 

5501. ARMOUR PLates, H. A Royce and W. Beardmore, 
London. 

5592. Brake for VELociPEDEs, W. 

London. 

93. CoLouRING Matrer, C. D. Abel.—{The Actien 

reascllschaft fir Andin Fabrikation, Germans. 

5594. ACETYLENE Gas, C. H. P. Schititer and C. L. 
Liidemann, London. 

5595. Lanterns for Streets, J. H. 
London. 

5596. Eu 
~ ¢ 


E. 


i) 






Sheldrake, 


Lamps, S. Bergmann, London. 





> ARC ul 
ESSELs .J. Goriup, London. 


. LOSING SEL. 
. FEED- WATER PipE ARRANGEMENT, C. 
London. 

5500. GLovE Fasteners, H. Sauer, London. 





Reich, 
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5600. Umprecias, B. J. B. Mills.—(C. H. Ely, J. W. 
Danser, and F. B. Rue, United States.) 

5601. SHutriLes, W. Schalck, Barmen, Germany. 

5602. Rarm~way Mitk Cuurn Covers, T. Grayson, 
Derby. 

5603. PuriFicaTion Process, J. J. Deery, 

5604. GLanp-cocks for Steam ENGINEs, J. 
London. 

5005. Loom Suutties, R. Crompton and H. Wyman, 
London. 

5606. Loom SnuttLes, R. Crompton and H. Wyman, 


London. 
O'Neil, 





London. 

5607. Brusues for CLEANING Cyctes, T. J. Pickford, 
Leeds. 

5608. OrTHorTIC SicHTING Devices, H. Andrews, 
London. 


5609. Tunpisu, H. P. and T. Glazebrook, Northwich, 
Cheshire. 

5610. SmEaRING Fiy Papers, T. Kay and Kay Bros. 
Ltd., Stockport. 

5611. MetHop of Drawinc Wire, A. T. Gorse and G. 
A. Probert, Worcester. 

5612. Giass Panets, L. Mondron, London. 

5613. Saart for ScREw Prope.yers, F. W. Lanchester, 
London. 

i614. Batt Bearines, T. W. Blumfield, London. 

5615. CycLte Gear Cask, J. Parr, Leicester. 

5616. Hancinc Desk TaBLe, R. F. Barry, Parsons- 
town, Ireland. 

5617. New Lirrer for CARRIAGE WHEELS, E. Berry, 
London. 

5618. TrrEs, G. L. Scott, Manchester. 

5619. REPINING ANIMAL SussTANncEs, J. Williamson, 
Glasgow. 

5620. Brusu for PoLisHi1nc MAcHINEs, J. Cooper, 
Manchester. 

5621. Brcycues, H. Tee, Liverpool. 

2. MANHOLEs, G. W. Beldam, Liverpool. 

23. Sprinc STEERING Stem for Cycies, D. Edwards, 

Liverpool, 

4, Etectric ALARMS, G. T. Moore, Dublin. 

NEEDLE Protector, M. Fox, London. 

3. CARRYING and STorRinG Cycies, J. McCleery, 

sondon. 

Sarety Bott for Rirves, L. B. Taylor and E. H. 

rsons, Birmingham. 
Sewace Tank Covers, H. Grimshaw and J. 

Barnes, Accrington. 

»,.CAN OPENER, J. Chapman, Nottingham. 

). Bortnc Hoves, A. M. and W. C. Walker and R. 

Craig, Glasgow. 

Toxsacco Pipes, B. P. Wilson, Bradford. 

2. Tire Inrcator, J. Dalgairns and C. J. Griffith, 
London. 

5633. DRAINAGE SypHon Traps, G. F, Matthewson, 
Nottingham. 

5634. BoiLers, W. B. Johnson.—{J. Pierpont, United 

States, 

5635. > CurTAIN Brackets, W. B. Whittaker, 
Altrincham. 

5636. Heapstock, R. and W. B. Lang, Johnstone, near 
Glasgow. 

5637. BANJOEs, 

chester. 

5638. Woo. Horse HEAD ORNAMENTS, J. W. Ricketts, 
London. 

5630. Nuts, T. Campbell, Glasgow. 

5640. SecurtnG Hats, A. McMeekin and J. Stalker, 

Glasgow. 

5641. INTERNAL McGhee, 
Glasgow. 

5642. Packtne, A. E. Muirhead, Glasgow. 

5643. CoaTinG Mou.ps, J. W. Miller.—(#. A. Mehliag, 
United States.) 

5644. Lamps, W. C. 
Liverpool. 

5645. Fiurs for Ou, Cooxine Stoves, H. Lowe, Bir- 



























G. Birch and J. E. Sykes, Man- 








CompBusTIon TupBes, G. 


Cubbin and G. E. Johnston, 


mingham. 

5646. Music Desks, C. Kemmler and E. Bénard, 
London. 

5647. oom AppLiances, W. and R. Cornthwaite, 


Burnley. 

5648. TUBE-MAKING MACHINERY, J. 
Humphrey, and W. Gregg, London. 

5649. INCANDESCENT Gas BURNERS, 
London. 

5650. Tires, J. Pearson, J. B. Price, and E. T. White- 
low, Manchester. 


F. Donaghy, J. 
F. W. Harland, 


von | £ 


; | 
Sticinc GeRMAN Sausaces, W. A. van Berkel, | 


. PREVENTING INsURY toCycLEs, J. L. A. Aymard, | 


K. Shore, | 


| 

| 5684. Barre. Taps, H. H. Lake. 
| ing Apparatus Co., United States.) 
F. | 


| 5685. Uritisinc Hyprautic Force, D. Morgan, 

| London. 

| 5686. DynamMo-ELEcTRIC Macuines, 8. G. Brown, 

} London. 

| 5687. CycLte Brake, C. Wheatland, London. 

| 5688. Werr Stop Motions for Looms, E. Slicer, 
London. 











aLass, W. O. Bailey, 


B. 


5652. APPARATUS for BEVELLING 

| London. 

5653. ‘* STEEL NON-SLIPPING 
Baines, Liverpool. 

5654. Reciste inc Gor Scorgs, P. Wigley, Birming- 


TIRE SHIELD,” R. 

















ham. 
5655. Music Lear Hotpers, W. Summerfield, Bir- 
| mingham. 
5656. Dire for Curtinc Fasrics, W. Stevenson, 
Aldershot. 
5657. Game, B. R. Puri, London. 
58. Paper Cuttinc Macuinss, &c., W. Howard, 
| London. 
| 5659. Pencit SHARPENING Macuines, J. Marsh, 
London. 
| 5660. Drain Hotes and Stink Gratines, G. Hyde, 
| London. 
5661. FrerruLes for WaLkinc Sticks, W. Lederle, 
London. 


| 5662. Noskg Baa, E. Wells, Gunnersbury. 
| 5663. Conpuctrors, P. C. Middleton and F. Huggins, 





5666. Spoots, C. L. Burdett, London. 


| London. 

| 5664, ScREW - CUTTING ARRANGEMENT © On ' LatHEe 
Sapptgs, J. Lang, jun., and W. B. Lang, Johnstone, 

| near Glasgow. 

| 5565. TuBELEss INFLATABLE TrREs, A. Lavelly, 

| London. 





5667. INcANDESCENT Licut, H. J. Cantley, and J. R. 
and G. Davies, London. 

5668. Doors H. Becker, London. 

5669. ComBInED Skitt Game, H. J. G. Pessers, 
London. 

| 5670. Strercainc Boots and Suogs, F. J. Caparn, 

| London. 


5671. TREATING SEwacrE, D. Cameron, F. J. Commin, 
und A. J. Martin, Lendon. 
Miners’ Lamp, H. H. 

Germany.) 

5673. Arn COMPRESSING MacuINE, H. 

Cramer, United States.) 

5674. RoLtinc Mitus, KE. Norton, London. 

5675. Borrces, E. Gerlach, London. 

5676. LEVELLING Device, J. W. Roche and J. Berns, 
London 

5677. Cornice PoLe Brackets, C. F. Grimmett, Bir- 
mingham. 

5678. Batt Brarincs, The Pittler Co.—(F. W. 
Pittler, Germany.) 

5679. BurGLAR ALARM, T. B. Thurgood and W. Smith, 
London. 

5680. TELEPHONE TUBE i. 


Lake.—(0. Siedentopy, 


(P. 





H. Lake. 





ron 


RECEIVERS, A. Cutmore, 





London. 

5681. PAPER-CUTTING MAcHINE Kyirs, T. F. McCoy, 
London. 

5682. Heatinc or Coo.tina Liquips, A. Slucki, 
London. 





5683. CycLE ATTACHMENT, E. C. Alexander, A. Spain, 
and A. Ogden, London. 
(The Rochester Bung- 





0). QUICK-FIRING GuNs, J. MacKenzie, London. 

1. Game, T. Brighton, London. 

2. Gas BuRNER for AssesTos Fires, E. G. Bagley, 
London. 

5693. Evectric Liguters, W. von Zabern, London. 

5694. Rotary Gymnastic Apparatus, G. Grade, 
London. 

5695. RIveTING Macutngs, F. von Kodolitsch, London. 

3. Batt Bearrnes, G. E. Strauss, London. 

5697. Bepsteaps, T. F. Rigby, Liverpool. 

5698. Vatve Gear for Steam Enornes, J. T. Mallinson, 

anchester. 

5699, Horsk Sappvgs, P. W. Peters, Birmingham. 

5700. MEasuRING Liquips, D. V. Hallbergh and C. F. 
Denker, London. 

5701. Gas Generator, R. Clayton and H. B. Steward, 
Liverpool. 

5702. SEwinG Macuine, D. Nadel and H. Herzberg, 
London 

5703. ELecrropes for AccumuLators, H. Pieper, fils, 
London. 

5704. ELecrropes for AccumuLators, H. Pieper, fils, 
London. 

5705. Evecrropes for Batrerises, H. fils, 
London. 

5706. MACHINES for THREADING and CuTTING-OFF PIPE, 
R. P. and L. B. Curtis, London. 

5707. Steam InJsectTors, F. Sticker, London. 

S. Muzzves for Docs, W. Coulter, London. 

709. Soies of Boots, H. Marlow, London. 

5710. SOUND-RECORDING INSTRUMENTS, J. W. Jones, 
London. 

5711. Seats for VeLocipepes, O. Imray.—{D. M. B. H. 

Cochrane, France.) 

2. Ou Vapour Buryers, W. 8. Sargeant, London. 

. CHARGING TuRRET Guns, A. T. Dawson and T. 
Thackeray, London. 

5714. BLEACHING of Fasrics, W. Mather and R. H. 
Haworth, London. 

5715. Leap Penctts, J. Wood, London. 

E . Price Fasrics, J. Reixach and H. Scott, London. 

5717. CLEANING WooL, A. J. Boult,—(H. Bunze!, Ger- 
many.) 

5718. OlL-FEEDING Devices, The British Motor Com- 
pany, Ltd.—(M. Loyal, France.) — 

















Pieper, 


















5719. TREATMENT of METALLIFEROUS ORE, 
Parnell, London. 
5720. Gas and Prrro.teum EwGines, R. 0. Allsop, 


London. 

5721. Propuction of RELIEF PuotoGcRapus, C. Pietzner, 
London. 

5722. METALLURGICAL TREATMENT Of METALLIC ORES, 
E. J. Ball, Plymouth. 
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5723. Drivinc Gear for VeLocirepEs, T. Ryland and 
E. Bird, London. 

5724. VELocipEDEes, R. Smith, London. 

Actions of Orcans, L. B. Cousans, Lincoln. 

MECHANICAL Toys, J. C. Martin, London. 

‘ Ns1oN Devices for CycLe Cuarns, A. Strauss- 

lin, London. 

5728. Waist Betts and Garters, A. G. McKewan, 
Birmingham. 

5729, Evectric IGnition in INTERNAL COMBUSTION 
Enoines, R. A. Miles, Coventry 

5730. ROLLER BLIND FURNITURE, b.Watson, Croydon. 

5731. THe OsciLLaTING DustBIN, G. Greensill, Douglas, 

Isle of Man. 

5732. PNeumatic Crutcu Heap, C. Salmon, London. 

5733.. ATTACHMENT to STONE-SAWING MACHINE, C, 
Lewis, Blackburn. 

5734. HANDLING INCANDESCENT MANTLES, M. J. Silver, 
London. 

5735. Rotary Exnausters, J. Sharp, Glasgow. 

5736. ALARM CALL BELLs, A. Loewenberg, Manchester. 

5737. Frxinc HaNnpDLEs to Saucepans, T. C. Clark and 
G. Hurdman, Wolverhampton. 

5738. CRANK and CHAIN-WHEEL D: 
Wilmot, Birmingham. 

5739.. Boxes for Surcicat Purposgs, F. W. T. Turton, 
Birmingham. 

5740, HERMETICALLY SKALING Jara, &c., C. Emmet, 
Sheffield. 

5741. Lusricators for AXLE Bearinos, W. Chappell, 
Halifax. 

Pites, W. Roberts, Tipton, Staffs. 


























of CyciEs, B. 





3. ASHGUARD, C. Forrest, A. Sym, and F. Keating, 
Manchester. 

5744. Winpow Rops, J. Davies, Bradford. 

5745. DRiviInG, MECHANISM of Cyc ies, H. and J. B. 
Hardy, Bradford. 


SELECTED AMERICAN PATENTS. 


7. Nicotine, R. Mackill, Glasgow. 

. FLy-caTCHING Devicr, J. N. Wright, London. 

. CycLE HEAD-Lock, R. Orme, Newbury. 

i . Swircu, J. E. M. Stewart, Bournemouth, 

5751. CycLe Cranks and Cuain WHEELS, G. A. Smith, 


London. 
ed 





chester. 
5753. Go_r Ciuss, M. B. Castle, Bristol. 
WinpinG AppLIANcE, G. J. May and 8S. A. 
verett, Penarth. 










». MacHINERY for Moucpine Bricks, W. A. Gill, 
Leeds. 
5756. LooOKING-GLAss Movements, E, A. Allen, Bir- 
mingham. 


KnitrinG Macuing, J. C. L. Poron, Brussels. 






7 
bitt, Edinburgh. 

5750. Crane Buckets, D. Roche, London. 

5760. GENERATION of ACETYLENE Gas, J, Main, New- 

castle-on-Tyne. 

5761. SHavinc CHarR Heap-Rest, F., W., E., and H. 

Claughton, Leeds. 

5762. Figs, J. Russell, Sheffield. 

5763. TuyeERE Borrom Biocks, T. Harrop, Sheffield. 

5764. FLANGED SMOOTHING IRoN, 8S. A. Greene, Win- 
chester. 

5 Printinc Macuines, T. Cossar, Glasgow, 

5766. CONNECTION BETWEEN UNDERGROUND ConDUCTOR 

nd VEHICLE Motor, H. L. Bt 











itler, London. 





London. 
5768. Pneumatic Tires and Ris, 8. Scoble, London. 





and W. G. Slack, Sheffield. 


0. Water Gauaces, R. H. Radford, Sheffield. 





S771. PREVENTING the OverFLow of Water from 
CooKING UTENsILS, F. C. Kitchen, London. 
5772. SMOKE-PREVENTION MOVABLE FURNACE GRATE, 


H. Halliwell, London. 

4778. ADVERTISING by INCANDESCENT 
Raleigh, London. 

4. Srockines, J. N. Sedgley, London. 

5. Foorsatu Boots, T. Welford, London. 

5776. PRENENTING the BRAKING of SuHIps’ 

Cases, W. Jardine, Kingston-on-Thames. 

5777. Rippinc Houses of Ropents, T. H. Bradish and 

VW. B. Edwards, London. 

5778. UssecTiInG WaTeER into SteaM GENERATORS, J. 

Kirkwood, London. 

5779. SUBMARINE TorPEDOES, J. Jacobson, M. Johnson, 
and M. Anderson, London. 

5780. Pivor ApsustmeNts, B. Banks and E. Verity, 
London. 

5781. HEARSEs, 
United States.) 

5782. Rorary Enerng, J. Croft, Bourne. 





Lamrs, C. 








CHAIN 








R. Rainsford. —(N. Carpenter, sen., 








London. 

5784. Lampe Cuimneys, P. Symons, London. 

5785. Rotary Enarnes, J. Keller and C. H. Haeseler, 
London. 

5786. CHain Gearine for Cycies, W. A. McCormick, 
London. 

5787. Curmney Top, J. Markham, London. 

5788. Construction of Pistons, J. Hind 
Rowan, London. 

5789. Tooru Susstitute Brusu, A. Reymann, Ger- 
many. 

5790. Macuines for THREADING ScREW-NuUTs, F. A. 
Meischner, London. 

5791. Lockxinc Devices for AUTOMATIC 
Igersheimer, London. 

5792. Cyc.inc Skirt, 1. Rubinstein, Londen. 

WorkinG Grass, W. Pitt and Stothert and Pitt, 
Ltd., London. 

5794. Bankers’ THIMBLE, D. W. Owen, London. 

5795, SCREENING CoaL, A. Oberegger and E. Greaves, 
London. 

57%. OBTAINING PxHospHorvus, Electric 
Company, Ltd.—(W. 7. Gibbs, Canada.) 

5797. Swive,. Heap Horse PLovucus, W Baverstock, 
London. 

18. GENERATING Ozonk, W. Elworthy, London. 

5799, Boat PROPELLER, E. A. Storer, Lynmouth, North 
Devon. 

5800. Stamp Batrerigs, J. F. Webb, J. E. Lilley, and 
J. Chapman, London. 

5801. Epck Runners, J. F. Webb, J. E. Lilley, and J. 
Chapman, London. 

5802. New Foa-siGNaALLinc Apparatus, C. Dunham, 
London, 

5803. PrReparinG Syrup, E. Shaw, London. 

5804. Hotpinc Cycies in VEHIcLes, H. A. 





and M. 


Macuines, G. 








Reduction 


57$ 





Ivatt, 


A London. 


5805. Biscuits, W. T. Carr, London. 
5806. Meta Bases for Lamps, H. H. Lake.—(La Com- 
pagnie General des Lampes a Tacandesacence, France.) 
5807. DegoporisaTion of Cocoanut Om, J. C. W. 
Stanley, London. 

5808. INTERNAL ComBuSTION EnciNgs, J. A. Hurst and 
A. Harcourt, London. 

5809, Beam-compassgs, T. Kolbe, London. 

5810. ELecrricaL Conpuctor, W. P. Thompson.—(A. 
Leasing, Germany.) 

5811. INCANDESCENT GASLIGHT BuRNERs, W. P. Thomp- 
son.—{A. Weber and Co., Germany.) 

5812. Preparation of Cork, W. P. Thompson.—(A. 
Dower, France.) 

5813. FireELIGHTERS, H. Arrowsmith, Liverpool. 

5814. PRESERVING ORGANIC Substances, F. Dickmann, 
London. 

5815. Cans, R. Parker, Manchester. 

5816. Boots, J. Douglas, Birmingham. 

5817. MrcHANICAL Puzzie, J. N. Beevor, Birming- 
ham. 

5818. Burrer Guiprs, W. A. Austin, London. 

5819. FEEDING Furet to Furnaces, C. W. 
London. 

5820. FoLpING ARTICLES of FURNITURE, L. A. Cambier, 
London 

5821. Winpow Burbs, J. F. Adams and C. R. lorns, 
London. 








Stauss, 





5822. AUTOMATICALLY GRippinG Corps, C. R. lorns, 
London. 

5823. Conpuir Evecrric RatLtways, E. Heyl-Dia, 
London. 

5824. LinotyrE Macuines, G. H. Law and W. Ingle, 
London. 

5825, ConTROLLING Motor Cars, A. Herschmann, 


London. 

5826. ARTIFICIAL LEATHER, E. Heyl-Dia, London. 

5827. Umprecia Fasreninc Device, W. F. Floyd, 
London. 

5828. Seep Dritis for GarpeNners, G. Abbey, jun., 
London. 

5829. Rim and Tire for VeELocirEpEs, L. Carmichael, 





London. 

5830. INCANDESCENT Exectric Lamps E. Heyl-Dia, 
London, 

5831. Retarninc Lavies’ Skirts in Position when 


Cyciina, E. Matthews and C, Carter, London. 
5882. Rusper Tire Cover Mou tps, 8. E.. Wakelin, 
Birmingham. 








From the United States Patent Office Official Gazette. 





591,013. Sarery Vatve, F. Schreidt, Mansjiel, Ohio. 
—Filed March 18th, 1896. 

Claim.—The combination of the main-valve cham- 
ber, the main valve having a tubular stem extend- 
ing inte the inlet passage, and a tubular extension 
upon the back of said valve having a valve seat within 
it, a tubular stem having a reduced lower end to pass 
through the partition of the main-valve chamber, a 
seat within the upper tubular extension of the main 
valve the enlarged upper portion of said stem above the 
partition having a valve in its lower end and a piston 


. AXLE CYLINDER for CyciEs, G. Thornhill, Man- 


5 Apron Fastenrr, H. 8. Basnett and J. R. Nes- 


5767. RAILWAY SIGNALLING APPARATUS, W. Saunders, 


Grinpinc Macuines, P. U. Askham, W. Wilson, | 


3. ELecrric Raitway Systems, W. C. C. Hawtayne, 


| G arranged to make contz 
| connected with the valve G to hold it normally in one 








above the valve forming a pressure chamber, a tubular 








5651.. Driving _Mvuigs .for Spinninc, J. Heald, 


London. 


5746. CoLournine Matters, W. E. Heys.(The Chemical 
Works, formerly Sandoz, Switzerland.) — . 


follower screwed into said stem and forming an upper 


a 
extension thereof, a spring compressed hotw, 

follower and said valve to hold it oe at ee 
of said spring being regulated by the follow 
to bear upon the piston of the tubul 
the main valve to its seat, a follower 


D said 
he tension 
follower, a sy ng 
ar stem and hold 


above said Spring 


PZ 


WSs 


» 


5 = 


Z 
Z 
Z 
% 
VA 
Sar 
Z 
Z. 
Y 


S 


BSS 


es is 
i 





ZA 





in the upper end of the case, and the top cap of the 
case having a screw-threaded neck to eligage the 
external thread in the upper end of the case Pee 


a 

arupon said follower, whereby the tens 

| main-valve spring is regulatec 
and described. 


591,862. Gas Encine, C. L. Mayhevr, Saratoga 
Springs, N.Y.—Filed December th, 1895, ’ 
Clacn.—(1) The combination with a cylinder, piste n, 

inlet and exhaust ports, of plug valves G, H, and 





tension of the 
i, substantially is shown 


| excentric and connections for rocking the valve [. an 





1 valve, a lug upon the valve 
t with said arm and sprit gs 


arm extending from 





position, substantially as set forth. (2) The combina. 
tion with the fixed and movable contacts of an elec. 
trical igniter and with the rocking valve G, of a shaft 
carrying the movable contacts amd an win upon said 


| shaft adapted to make contact with a lug extending 


























from the valve, substantially as set forth. (3) In a 
gas engine, the combination with the cylinder and its 
piston, of a compression chamber at the rear of the 
cylinder, means for supplying said chamber with 
compressed air and gas, an inlet port connecting the 
cylinder and compression chamber, and a valve con- 
trolling said port, means for positively operating said 
valve, and means for supplying water to a point 
adjacent to the inlet port, substantially as described. 


591,952. Exprosive Enoine, C. 1. Cummings and 
J.C. Hilton, Erie, Pa.— Filed December 19th, 18%. 

Claim.—(1) In a gas engine, the combination of an 
oscillating cylinder having hollow trunnions mounted 
in bearings, a gas-supply pipe connected to one of said 
trunnions, a port ing from said trunnion to the 
bottom of the cylinder, a corresponding port commu- 
nicating with the cylinder near the bottom thereof 
and intermediate its ends, an exhaust port, and a 
piston, substantially as described. (2) In agas engine, 
the combination of an oscillatory cylinder provided 
with hollow trunnions mounted in bearings, a gas 
supply pipe communicating with one of said trunnions 





| at its outer end, a port leading from the inner end of 


said trunnion to the bottom of the cylinder, a corre- 
sponding port leading from the bottom of the cylinder 








to a point intermediate its ends, an exhaust port 
extending through the other trunnion, a piston, and 
an electric sparking device arranged to produce a spark 
when the piston starts on its downstroke, substant ially 
as described. (3) In a gas engine, the combination of 
an oscillatory cylinder provided with hollow trunnions 
mounted in bearings, a check valve arranged in one 
of said trunnions and opening inwardly, a valve casing 
communicating with said hollow trunnion and pro- 
vided with a gas-regulating valve, a gas-supply pipe, 
an inwardly-opening air valve for supplying air to said 
valve casing, a port leading from the inner end of the 
said trunnion to the bottom of the cylinder, a similar 
port communicating at its opposite ends respectively 
with the bottom of the cylinder and at a point inter- 
mediate its ends, a piston, and an exhaust, sub- 
stantially as described, 
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SPAIN AND THE UNITED STATES. 





Some weeks ago we drew attention, in the columns of 
Tye ENGINEER, to the relative positions which the United 
States and Spain would occupy, as regards fighting 


strength, in s p 
them ; and we reviewed the extent of their naval and 
military forces. Since then the strained character of the 
situation has become more and more acute, independently 
of the impetus which has—most unhappily—been 
given to American ill-feeling by the terrible disaster to 
the Maine and her gallant crew. : 

We publish this week a most interesting letter upon 
the situation, from a correspondent at Washington, who 
goes minutely into the question of naval resources upon 
both sides, and points out that the command of the sea 
whould apparently be in the hands of the United States in 
case hostilities occur. He observes that the question of 
coaling would be very important, and that Spain, 
after exhausting her supplies of coal in Cuba and Costa 
Rica, would have no nearer coaling station than the 
Canaries, 3500 miles away. He is quite right. No 
squadron of modern war vessels could retain its useful- 
ness without safe coaling bases, and doubtless this is 
one of the reasons which induced Spain to abstain from 
making a declaration of war against the United States 
some weeks ago. But as neither the writer of this letter, 
nor, indeed, we ourselves, can have any idea of the quantity 
of coal which is kept at Cuba, it is impossible to say how 
long the reserves would last. It must be remembered 
that naval actions in the present day are prompt and 
rapid. The forts at Alexandria were reduced in 


hours. In the letter from Washington the armoured 
Oquendo and Cardinal cruisers are apparently forgotten, 
both of 7000 tons displacement and 20 knots speed. 
The former is ready for sea, and the last-mentioned must 
be close on completion. She was being rapidly pushed 
on more than a month ago. Six small battleships, or 
armoured cruisers, of 20 knots speed, with a normal 
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coal capacity of 1200 tons, comprise a most formidable | 
force, and if the Spaniards know how to fight and run | 


these ships to profit instead of loss, they may do infinite 
mischief. Here, however, is the crux of the whole 
question. ‘U.S. A.” appeals to the Anglo-Saxon sta- 


bility and courage of his countrymen, and evidently | 


thinks that the quality of the man behind the gun is of 
more importance than resources of coal or serried lines 
of armoured cruisers. Here we think he is probably right, 
and feel inclined to sympathise too, for is he not one of 
ourselves ? 

But to be forewarned is to be forearmed. 
already in these columns emphasised the fact that Spain 
has no commerce to be preyed upon, whilst the United 
States has a magnificent fleet of mercantile steamers, 
which would be mere shell-traps for an enterprising 
enemy, well provided with swift armoured cruisers, and 
having no convoy duties to undertake; also that the 
coasts of Spain are absolutely sealed by coast defences 
of the most effective type; whilst the United States has 
anaked, defenceless coast line, 18,200 miles long, exclud- 
ing the numerous bays and sounds, only scattered spots 
here and there being protected by guns. 
observe, fully realised by our correspondent. That our 
opinion was sound has, moreover, been abundantly proved 
by the feverish anxiety which the United States have 
displayed in their endeavour to overtake leeway as to 
war preparations. Only last week the War Department 


at Washington opened tenders for an unprecedentedly large | 


order for shot and shell, intended for the heavy gun 
batteries that have been erected around the coasts, 
and for those which are in course of construction in 
pursuance of the coast defence scheme which was 
taken in hand three years ago.. This is an excellent 
move; but a coast line 13,200 miles long cannot be 
effectually fortified in a’ few months or even in a year 
or two’s time, as we fear the people of the United 
States may find out to their cost if they drive the Cuban 
question too hurriedly to a conclusion—always provided 
that Spain acts up to her old traditions. The amount of 
work which has actually been completed by America 
in this respect, in comparison with what remains to be 
done, is absolutely infinitesimal. With a view to illus- 


the event of complications arising between | 


the | 
course of a single morning, and Yalu was settled in two | 


We have | 


This is, we | 


trating what we mean, we give this week an engraving, 
roughly showing the nature of the fortifications which 


| 


to take up. I also believe them to be possessed of a 
certain business integrity, though a superficial observer 


have been constructed at San Francisco to protect the | may be pardoned for not realising such to be the case; 


| port. The Golden Gate is a narrow entrance, in some 


|for their methods undoubtedly often clash with our 


| places only one mile across, reaching from the Pacific | theories on the subject. It must be remembered that the 


Ocean into the magnificent harbour, within which the 
town is built. This has batteries of 10in. and 12in. rifled 


| 


guns in open implacements, near the spots marked with 
crosses (+ +) on the north shore of the Straits; and, | people were essentially so. It is only of recent years 


| the passage, is the new battery of seven pneumatic 15in. | 


| dynamite guns. 


an excellent 
attempt to force an 
Gate with his vessels; there is also a hill behind the 
pneumatic gun battery, which affords a good site for the 
| erection of the range finders, by which these high-angle 


account of any 


There is little doubt that these heavy | 
batteries of ordinary and pneumatic guns would render | 
enemy that should | 
entrance through the Golden | 


weapons are laid, trained and elevated, and protects them | 


from direct long-range gun-fire ; but the hill is not high 
enough to preclude the possibility of an enemy’s vessel 
with heavy armament and of good angles of gun elevation 
—such as are possessed by the Spanish battleships— 
lying off, say in the position of the Seal rock, and shelling 
the pneumatic gun battery, after range has been ascer- 
tained. In point of fact, with the llin. guns of the 
Vizcaya, the vessel might lie off the coast, at the spot 
‘marked A in the engraving, and play at bombarding the 


town of San Francisco as long as she pleased. The guns | 


within the Golden Gate would be powerless to interfere 
with the bombardment. 

But if Spain thinks that by a protracted campaign she 
| is likely to gain her point, she is woefully mistaken. Her 
only chance is to strike at once, and anticipate the 
preparations of the United States. The immense 
resources and undaunted spirit of the Yankees will 
otherwise work rapidly in their favour. Ships can be 
purchased, as well as guns and other munitions, and 
open batteries can be readily thrown up and armed, 
which may bid defiance to other than steady or prolonged 
bombardment. Then, again, as our 
remarks, there will be the coaling difficulty for the 
Spanish ships to getover. We seriously doubt, however, 


Japanese who has until recently occupied himself with 
business has always been a low-class man, and those who 
carried on intercourse with the treaty-port business 


| on the south side, in a sort of re-entering angle, sheltered | that a better class of Japanese has been mixing in 
by a rocky hill from direct gun-fire, through the mouth of | trade, and there are not many men of good standing 


even now. 

The Japanese have the lowest opinion of the honesty 
of foreigners; and, in modernising themselves, many of 
them have jumped to the conclusion that modern 
business is based on sharp practice. In fairness, we must 
admit that they have had every excuse for coming to 
such a conclusion, for they have been often enough 
very heavy losers in their dealings with unscrupulous 
foreigners. 

It is true that they are an exceptionally difficult and 
trying people to deal with, and exemplify in a marked 
manner, as far as engineering is concerned, the proverb to 
the effect that “‘a little knowledge is a dangerous thing.” 


| Again, they have the greatest distaste for admitting that 


correspondent | 


whether the spirit of the ancient hidalgos can be suffi- | 
|also been severely criticised for pointing out that the 
| Japanese have, rightly or wrongly, a prejudice against 


ciently roused amongst the officers and men of the 
Spanish navy to induce them to act promptly and with 
vigour. If it should be so, our advice to kinsfolk and 
acquaintance in the States is to keep their battleships 
for coast defence; but probably our admonitions may 
prove to be premature, and wiser counsels will prevail. 
Any alternative is preferable to war. 








MODERN JAPAN.—INDUSTRIAL AND 
SCIENTIFIC. 
No, XX.—GENERAL SUMMARY, AND CONCLUSION. 
[From our Special Commissioner. | 
SHANGHAI, January 8th. 

In looking back through this series of articles, which 
will be brought to aclose by the present, I find that 
they have not by any means either taken the form or 
followed the order originally mapped out for them. 

Many subjects which I expected hardly to touch upon 
have been emphasised, and others, about which it was 
thought there would be a great deal to say, have not 
been dealt with at any great length. 

Very few detailed descriptions of Japanese engineering 
works have been given, because there is very little of the 
sort yet in the country which is sufficiently striking to 
| warrant it. It is a matter of extreme wonder that the 
| Japanese have made the progress they have in so short a 
| time as manufacturing engineers; but that is all one can 
say, for, as a rule, as yet their engineering works do not 
compare with those of many countries. This may be 
changed in a few years’ time. Then, again, there was 
little to say of the chances of the foreign engineer, for 
he has none, there being no field for his employment, 
whether civil, mechanical, or operative, in Japan at the pre- 
sent day. This may no doubt be considered by some as a 
disappointing state of affairs, and there can be no ques- 
tion as to the fact that Japan is suffering terribly in the 


quality of her engineering work, the price she is paying | 


| for it, and the hindrance in turning it out, owing to her 
exaggerated longing to carry out in practice her theory of 
“ Japan for the Japanese.” 

This anti-foreign mania may be foolish and _ short- 
sighted, but I cannot see where the hardship to the 
foreigner comes in ; for if, owing to the non-employment 
of foreigners, the Japanese are making a muddle of their 
engineering work, do not know how to get the best 
|} results from the machinery they buy, and cannot treat 
| their machinery fairly, all these things should go far to 
| prove that they are in reality playing into the hands of 
| the foreign manufacturing engineer, by wearing out their 
machinery more quickly than they need, and by putting 
| off the day, which, we are so constantly told, will come 
| soon enough, when the Japanese will be able to make 
| satisfactorily most of the machinery which they require 
for their own use. 

It is a strange incongruity that those hostile critics of 
the Japanese who maintain that there is nothing good or 
| right in the country, and that there is no such thing as 
intelligence about the people, should be the very same 
who complain so bitterly about the foreigner being 
driven out of the various markets owing to the Japanese 
cutting into all sorts of trades. 

According to such people, the Japanese are both fools 
and knaves—a somewhat difficult combination of 
character. Fools, presumably, because they do not 
follow all the gratuitous advice they get, and knaves 
because they often do things which interfere with the 
prospects of these critics of theirs. 

Personally, I am a very great believer in the all-round 
intelligence of the Japanese, and in their ultimate 
success in any branch of engineering that they may have 








there is anything which they do not understand, and this 
often leads to misunderstandings in business transactions. 
While, therefore, such a state of things exists, direct 
business between British manufacturers and Japanese 
users is not to be recommended. 

I have been violently attacked by the local foreign 
Press here for taking the point of view that the Japanese 
are not necessarily all dishonest because their code of 
business morality is not on all-fours with our own. But 
when it is borne in mind that over and over again 
foreigners place large sums of money for investment 
unreservedly in the hands of Japanese friends, and that 
they are continually buying houses’ and property which 
stand in the names of Japanese, and that the law of the 
country would give such foreigners no redress whatever 
if these much-abused Japanese trustees, without legal 
responsibility, should choose to appropriate the property, 
| or to refuse to refund the money; then it is to be main- 
tained that there is a certain integrity in the Japanese 
character, if we only knew where to look for it. I have 


the treaty-port foreigner ; and I am told, as an argument 
against my statement, that the treaty-port resident is as 
good as any other foreigner. I have never suggested 
that he is not. The Japanese dislike foreigners generally ; 
but it is undoubtedly true that they have less of an aver- 


| sion for those who mix with them, endeavour to under- 


| their methods with ridicule and contempt. 


stand them, and treat them seriously, than they have for 


| people who, as a community, will not mix with them, 


and who, by means of their Press, are always ‘“ rubbing 
it in” unmercifully, and who look on the Japanese and 
That is what 
the treaty-port foreigner does. 

The China treaty-port residents are quite different from 
their brethren in Japan in their relations with the natives 
of the country of their adoption. They see the China- 
man’s faults, laugh at his eccentricities, grumble at his 
methods, do not mix with him, and occasionally knock 
him about. But they seem to take more interest in him, 
and admit that he is not all bad, and they rather resent 
an outsider who recklessly abuses ‘‘ John Chinaman.” 

Another point on which I have been taken to task very 


| often is for the expressions of opinion I have given from 





time to time with regard to the probable effect that the 


| revised treaties will have on the position of the local 


foreigner when they come into operation. I do not think 
that our Government adequately protected the interests 
of British subjects here when arranging the terms of the 
treaty, but I have not been able to join in the harrowing 
forecasts that the local Press are continually making with 
regard to our future prospects in Japan. The Japan 
Gazette, which, to do it justice, is the most incoherent 
of the local anti-Japanese papers, maintains that most of 
the foreigners will be imprisoned within a week or two 
after the new treaties come into force, and generally it is 
prophesied that foreigners will not be able to live, or at 
all events to make a living, under the forthcoming state 
of affairs. 

Personally, I cannot see that the new treaties can 
injure our trade or our relations with Japan unless tke 
import duties are to be unduly raised. Japanese juris- 
diction will not be half so bad to live under as that of a 
dozen other countries where Englishmen live and thrive. 
Possibly treaty-port foreigners will have to modify their 
methods of dealing with the Japanese, if they wish to 
get on in business with them in the future, and some of 
them have already begun to do so. Those who do not 
may possibly go to the wall, in which case no doubt they 
will be replaced by a new class of foreigner, who, not 
having lived in Japan at a time when the nation was only 
half civilised, will find it less difficult to treat with the 
Japanese of to-day more on a basis of equality as 
business men. 

No doubt you will be wondering how it is that in a 
series of articles professing to deal with scientific sub- 
jects, the question of earthquakes—-so essentially Japanese 
—should have been barely touched upon. My reason 
for leaving the matter alone is that I do not know 
enough about it. Mr. Milne and others have gone very 
fully and ably into earthquakes and all that concerns 
them, but I find that, although much intelligent thought 
and, doubtless, useful time have been expended in en- 
deavouring to account for them and to foretell their 
advent, there exists such a want of conviction in the 
minds of the very men here, who, from their study of 
the subject, should be in a position to know all that 


there is to know about seismology, that it is 
preferable for an outsider to leave the matter 
alone—in fact, beyond increasing the number of 


new theories on the subject, it is difficult to trace that 
these researches have up to the present produced any 
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adding together any series of symbols or numbers it is 
immaterial in what order they are taken. Although 
there may not be any particular objection to the use of 
the vinculum as the equivalent of the more usual 
description of brackets, yet we confess we prefer the 


practical result. For anything I know to the contrary, 
the old original belief of the ancient Japanese, to the 
effect that earthquakes are brought about by an enormous 
fish wagging his tail in the centre of the earth, to punish | 
wicked people for their sins, may not be more grotesque 


than some of the more modern theories. 


’ 


vent Them;’ 
subject. 


I have noticed that one of your contemporaries in 
London has from time to time been devoting a good 


deal of space to extracting from and commenting on 


Consular and other statistical reports on Japan, but 
throughout this series of articles [ have purposely left 
My reasons for this | 


that sort of thing practically alone. 


have been that, interesting and useful as such informa- | 
tion may be, Consular reports usually deal with figures 


which date back some considerable time, and such docu- 


ments are easily procurable in London by those interested. 


Besides which, had you wished for that class of informa- 


tion, I presumed it could have been written just as well in 


England as out here. 


I have not written on the subject of the individual 


work of the prominent Japanese engineers, because I 


have been unable to get together the details of a 
sufficiently representative collection of such work. Some 
of the men to whom the greatest credit is due are still in 


comparatively humble positions, and are likely to remain 
80. 


very little to do with position among engineers in Japan. 
Some day, no doubt, the good men will be able to push 
themselves to the front, for the engineering profession in 


most countries is essentially democratic—if there is sucha 
thing—and the competent man usually finds his position 


in the long run. This, however, in Japan is not yet the 
case, and meanwhile some of the best engineers are very 
modest about their achievements. 

Ihave given throughout much more prominence to the 
business side of the question than to the professional, 
because the business methods are so complicated and im- 


This is why 
you have not had an article from me entitled ‘ Seismic | 
Disturbances—their Causes: How to Foretell and Pre- 
for I have been afraid to tackle the 


For, as I think I pointed out when dealing with the 
question of the education of engineers, merit has still 


| plain form, 
a— (b+ c) 


| to the complicated and almost unrecognised expression, 
b 


a 
c 


given by the author, and having the same signification. 
| Nor are we of opinion that the use of the dot is well 
| adapted to represent one of the signs of multiplication, 
except for symbols. Mr. Thomson states that 4.9 ‘is 
merely another way of expressing the product of 4 x 9.” 
It would probably be read and understood as 4 decimal, 
|or 4 point 9. An instance of our meaning will be found 
in Ex. 1, at page 83. 

It is often necessary to resolve algebraical quantities 
| into their elementary or primary factors—a process which 
lis well described under the head of “Factoring” in 
| Chapter VI. Our author replaces the old time-honoured 
| G.C.M. and L.C.M. by highest common factor, H.C.F., 

and lowest common multiple, L.C.M., a distinction which 
has been made now for some time in all text-books on 
higher arithmetic, and is a welcome one, since it does away 
with the confusion which frequently occurred from the 
great similarity in the two ancient forms of expression. 
In some of the succeeding chapters, relating to fractions, 
simple and quadratic equations, involution, evolution, and 
surds, it should be noticed that, while the abstract 
theoretical treatment of any of these subjects is fully 
and exhaustively entered into, the author adopts also a 
very practical and highly useful method of instruction 
for his readers. Thus, in Chapter XV., when considering 
quadratic equations, he first selects an example, and 
demonstrates the solution of it by the operation of 
‘completing the square ;” and, in some chapters further 
on, takes up the subject of the formation and determination 
of the roots of the equations. The solution of equations 
of higher degree than the second is well worth the atten- 
tion of students, and the brief mention of ‘“ graphs,” with 


portant that they required to be gone into fully, whereas | the practical method of delineating them, will be at once 
any professional work that the foreigner is likely to do for | interesting and useful, especially to those studying 


Japan will probably be done in his own country, and will 
be classed as ‘inspection,’ whether it consists in the 
designing of bridges or advice about railways. 

Most methods in Japan seem somewhat _in- 
congruous to us, and perhaps their modern business 
methods are the most incongruous of all. I have en- 
deavoured to point out how, by means of the existing 
laws, the Japanese Government have so tied their own 
hands in making their purchases as practically to force 
themselves to buy bad machinery very often. It is 
essential, if our better-class manufacturers wish to 
remedy this defect, that they should first take steps to 
put intelligible particulars before the Japanese user, and 
then be adequately represented locally. They should 
appoint an agent, or rather a technical correspondent, 
for he should have nothing whatever to do with the 
actual ordering, who will teach the Japanese user what 
he requires; and he should be in a position to estimate 
to the merchants, not to the users. For, unless he 
wishes to be ‘‘ boycotted,” he must let the order find its 
way home to the manufacturer through any of the 
ordinary merchant channels which the user may choose, 
or which, if it is Government work, the law may pre- 
scribe. Then the technical representative in Japan, 
when he knows that an order has been decided in his 
favour, should telegraph home to that effect, so that the 
manufacturer may know that such is the case. If he 
fails to do this, it is more than probable that the 
merchant's buyer in London or elsewhere—not neces- 
sarily a Japanese—will endeavour to “ bluff” the manu- 
facturer into reducing his prices, on the pretence that he 
can give the order to anybody he likes. All this sounds 
very sad, but it is done over and over again. 

As stated above, there can be no question as to the 
capacity for progress in the Japanese, although many of 
their methods are strange to us, and although, owing to 
their distrust or dislike of the foreigner or their intense 
national enthusiasm, or whatever one likes to call it, they 
often stand in their own light. The intelligence of their 
engineers is great, and I cannot see any reason why, 
with a greater experience and sufficient labour—both of 
which will come in time—they should not eventually 
become as efficient as anybody else in carrying out civil 
and mechanical engineering work. 

The Japanese are accredited—and perhaps the criticism 
is a fair one—with possessing an exaggerated amount of 
self-confidence. Whether such is the case or not, I am 
afraid that, in common justice, we, as Englishmen, must 
admit that it was not precisely a want of confidence in 
ourselves that caused Great Britain to become the first 
engineering and industrial country in the world. 








LITERATURE. 


Chambers’ Algebra for Schools. By Witit1am THomsoN, 
M.A., B.Sc., F.R.S.E., Registrar, University of the Cape of 
Good Hope. London and Edinburgh: W. and R. Chambers, 
Limited. 1898, 

Tue student who takes up the volume before us will 

probably find that many simple processes with which he 

is perfectly familiar, as old friends, assume a garb very 
difterent from that to which he may have been hitherto 
accustomed. Some of these are such _ self-evident 
corollaries of ordinary rules, that it does appear a little 
like a work of supererogation to endow them with high- 
sounding distinctive titles. Of such are the ‘ commuta- 
tive” and “ associative” laws of addition and subtrac- 
tion, to which are added, for division and multiplication, 
the ‘‘ distributive” and two other laws. For instance, 
the “commutative law” of addition is merely another 
form of language for informing the student that in 








co-ordinate geometry. Three chapters are devoted to the 
three descriptions of ‘ Progression”’ respectively, and 
| logarithms, permutations, and combinations are also 
fully treated of; and the volume concludes with a couple of 
' chapters in which the Binomial Theorem is discussed in 
a manner more adapted for advanced readers, and the 
| subject of indeterminate coefficients may be classed in 
the same category. 
Taking Mr. Thomson’s treatise as a whole, it is one of 
the most complete with which we are acquainted. There 
is not a single branch of his subject which is not placed 
before his readers. In the arrangement of the contents, 
| the book might almost be said to be divided into two parts ; 

one in which each particular subject is treated of up to a 

certain point, and the other in which the same subject is 
| again taken up and regarded from a more advanced and 
| more scholarly vantage ground. The advantage of this 
| method is obvious. There is, and always will be, a certain 
| number of people—probably of a more practical turn of 


|mind than others — who, so long as they know how | 
ito do a thing, do not care a button about why it | 
They | 


is done in that or in any other manner. 
|are quite content to be acquainted with the means 
to the end, without in the least concerning or 
| troubling themselves about the reason why those means 
| are employed in preference to any other. Those who 
| peruse ‘Chambers’ Algebra for Schools”’ will find all 
|mecessary information and instruction how to solve 
|}many problems, and they need not inquire into the 
| why and wherefore, unless they choose soto do. If here 
|and there there may be detected a little straining in 
endeavouring to impart to a new formula, or rather to a 
| new form of an old formula, a greater degree of prominence 
j than the occasion and circumstances might seem to 
| warrant, these little exceptions, similar to those already 
| mentioned, detract in no degree from the intrinsic value 
| of the volume. There are numerous examples appended 
| to every chapter, some of whichare fully worked out, and 
| answers to the others will be found in their proper place. 
| The general character and get-up of the book sustain the 
| reputation of the well-known publishers. 





Die Goldfelder Australasiens. Von Kart SCHMEISSER. 
| Large 8vo., pp. 165, with twenty-five illustrations and 
thirteen maps, &c. Berlin: Dietrich Reimer. 1897. 
THE author, who is well known for his excellent mono- 
graph on the gold mines of the Transvaal in 1895—96, 
examined the Western Australian gold fields at the 
request of the London and West Australian Exploration 
and Investment Companies, and subsequently extended 
his travels to Tasmania and New Zealand, as well as to 
other Australian Colonies, with the exception of Queens- 
land, which was visited by his companion Dr. Vogelsang, 
who has also contributed a series of notes on the petro- 
graphic character of the crystalline rocks collected in the 
different mining districts. Unlike the former book on the 
Transvaal, which was confined to the complete discussion 
of the phenomena observed in a district of comparatively 
small extent, the present volume, avoiding details, is 
intended more as a general view of the whole Australian 
gold-bearing areas, and is therefore necessarily of a more 
sketchy character. The first chapter of thirty pages is 
devoted to a general description of the geographical and 
economic condition of the Australian Colonies, and this 
is followed in Chapter II. with a description of the 
different gold fields arranged in geological order, 1.e., 
according to the age of the rocks containing the deposits. 
| This, which constitutes the principal part of the book, 
| extends to eighty pages, and contains systematic notices 
| of the principal groups of mines, or, rather, of their lodes 
and veins, these being derived mostly from the author's 





Eastern Colonies, where mining has been carried on fo; 
nearly half a century, the reports of the Colonial Mining 
Departments and the published works of other observers 
have necessarily been largely utilised in addition, The 
general result of these investigations is to bring out the 
peculiarly localised character of the gold deposits ang 
their generally lenticular character, even when of con. 
siderable length, the veins being rather chains of len. 
ticular masses than continuous lodes. In the deposits 
called compound lodes by the author, or lode forma. 
tions by the local miners, which appear to result 
from the filling, crushing, and re-arrangement of the 
filling of simple lodes with the formation of a close 
network of quartz strings, exceedingly rich accumula. 
tions of minefals are often found yielding from 
5 oz. to 15 oz. of gold per ton by battery amalgamation 
but such deposits are mainly of limited extension, both 
longitudinally and indepth. The remarkable deposit of 
Mount Morgan in Queensland seems in the same way to 
result from the local enrichment of a mass of quartz, Xe, 
shattered by numerous igneous intrusions, and subse. 
quently filled with quartz and pyritic minerals by heated 
water; this view, due to Mr. T. A. Rickards, being 
adopted by Dr. Vogelsang as the most probable 
among several different opinions proposed by other 
observers. Although this is probably the largest gold 
deposit hitherto discovered in the world, it is confined to 
a very small area, none of the numerous trials made 
in every direction in the ground immediately about it 
having made any discovery of a workable character, 
The remarkable saddle reefs of the Bendigo district, which 
are worked at depths exceeding 83000ft., are noticed in 
some detail with the assistance of the previous publica. 
tions of Messrs. Dunn and Rickards, from which several 
excellent illustrations are reproduced. 

The third chapter deals with mining proper, under 
the heads of legal and fiscal regulations, labour and 
wages, underground and surface work, including dressing 
and reduction plant, and statistics of production ; but as 
these subjects, including an _ introductory historical 
sketch, are all brought within the compass of forty pages. 
which, notwithstanding their uncomfortably large size. 
lexicon octavo, or T}in. by Il}in.,is rather scanty 
measure for such a variety of topics, it will be readily 
| understood that none of them receives any very full 
| notice. Attention is principally given to statistical 
| matters, the remarks upon technical subjects being mostly 
| of a vaguely depreciatory character. This, however, 
may be due to the desire to keep the geological part in 
| greater prominence. Considering that a book of this 
| kind must be largely indebted to the results of local work, 

the remark in the preface, that much Australian literature 
owes its existence to advertising necessities, and others of 
| a similar kind in the text, seem to be somewhat wanting 
| in good taste, as judging from the remarks upon methods 
| of ‘‘expertising ” on page 144, the author has a fair appre- 
| ciation of the advertising capabilities of literature. This 
reads as follows :— 

I could bring forward a larger number of instances indicating 
the want of knowledge and conscientiousness of many mining 
engineers and firms. On the other hand, numerous objections 
have been made to ME [the pronoun in displayed type] that, in my 
report upon Australasian gold deposits, I have, from excessive 
caution or even timidity, repeatedly declined to express opinions 
upon the prospects and economic possibilities of particular deposits, 
and in my opinion very wrongly ! 

The book is accompanied by a number of maps and 
| sections, including a general geological map of Australia 
by Mr. Wilkinson, and others on a larger scale of 
Tasmania by the local geological surveyors, and of New 
Zealand by Sir James Hector, besides numerous detailed 
plans and sections, mostly reproduced from the annual 
reports of the different Colonial mining departments, 











SHORT NOTICE, 


The Cyclist Year-book, 1898. Edited by Henry Sturmey. 
London: Illiffe and Son. Price 2s,—This is the eighteenth year of 
this compilation, which contains all the information which cyclists, 
whether pleasure seekers or racing men, are likely to require. It 
will perhaps be of more frequent use to the latter, as a large amount 
of space is taken up by racing records. At the end of the book are 
three large maps of Wolverhampton, Coventry, and Birmingham, 
showing to those interested the situations of the leading cycle- 
making firms in these important seats of the industry. A chapter 
on constructional features for 1898 will be found useful. 
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The Engineering Magazine. London : 222—220, 
Strand. Price 1s, 

Bulletin of the International Railway Congress. (English edition.) 
Vol. xii., No. 2. February, 1898. London: P. 8. King and Son. 
Price, including postage, 3s. 

Ministére de V Agriculture et des Travanx Publics: Annales des 
Tracaue Publics de Belgijue. Cinquante - cinquitme année. 
Deuxitme série. “Tome iii. ler Fascicule. Février, 1898. 
Bruxelles : T, Goemaere, 21, Rue de la Limite. 

Prospecting for Minerals: A Practical Handbook for Prospectors, 
Explorers, Settlers, and all interested in the Opening-up and 
Development of New Lands. By 8. Herbert Cox. With illustra- 
tions. London: Chas. Griffin and Co., Limited. 1898, Price 5s. 

The Truth about the New Zealand Compulsory Industrial Concilia- 
tion and Arlntration Act: An Exposure of a Mischievous State 
Socialist Experiment. With a summary of English legislation, 
warning against all similar compulsory measures, London: The 
Liberty Review Publishing Company, Limited. Price 6d. 

The “ Indian Patentees’ Guide”: A Manual for the Use of Persons 
Desiring to Protect Inventions or Register Designs in India, Com- 
piled by Herbert H. French, Superintendent, Patents Branch, 
Revenue and Agricultural Department, Government of India. 
Calcutta: Printed by C. J. A. Pritchard, at the Star Press, 1893 
Revised 1897, Price Rs, 3/8. 








Ture Chief of the Bureau of Statistics, Washington, 
gives the following returns of the exports of petroleum and 
petroleum products for January. The total shipments were 
85,412,917 gallons, compared with 61,006,066 in 1897. The total 
for the seven months ending January, 1898, were 617,984,401 





|own observations in Western Australia, while in the 


a against 563,203,814 gallons during the same period in 
397, 
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ARMOUR-PLATING OF THE CANOPUS. 





Tue side armour of the Canopus forward, consisting of 

‘okel-stee! plates, 2in. thick, is now nearly all in position, 
es" we engrave a sketch in our impression to-day, showing its 
pes or and appearance as compared with the naked and 
‘efenceless surface presented _by the bows. of the Royal 
Sovereign class, where there is not a vestige of armour- 
plating from the barbette to the stem. The two pictures are 
a striking ¢ ; 
satisfaction that one observes the great advance in protective 
features Which is characteristic of the battleship now under 
construction. The extent of armoured surface upon the 
Canopus onsi ; 
that we cannot help regretting is that the aft portion of the 
ship is not similarly treated ; although, of course, it is mainly 
forward that the vessel would be subjected to a hail of small 
quick-firing gun-fire ¢ 
against the enemy. The nickel-steel armour runs right away 
in a broad streak from the citadel to the stem of the ship, 


and protects a width varying from 12ft. Gin. to that of the | 


whole depth of the stem below main deck. It may be thought 
that 2in. armour is not of much service. But when we quote 
the figures as to the relative values of various classes of 
armour, Which were recently given in a lecture by one of the 


chief constructors of the Navy, it will be seen that 2tin., | 


which is the actual aggregate substance, including the skin 
plating of the ship, represents at least 6in. of ordinary 


wrought iron armour-plate—a formidable obstacle to small 


uick-firing gun projectiles, and sufficient to burst common 
shell fired from guns of large calibre. 
as follows :—‘ It might be taken that iron armour 14in. thick, 
steel-faced armour 1lin. thick, Harveyed steel armour Tin. 
thick, and Harveyed armour treated with the Krupp process, 


FORWARD PART OF RESOLUTION. 


yntrast to one another, and it is with the utmost | 


forward is very considerable, and the only point | 


in timeofactiveservice, when manceuvring | 


The figures given were | 


dinals of the bracket framing are extended by intercostal 
portions to frames immediately behind the stem casting, thus 
preventing any working of the structure or of the armour 
plates covering it. 
There is, indeed, little doubt that the Canopus in every 
| way represents the very last emanation of thought as origi- 
nating in the mind of the naval constructor of to-day, and 
that she reflects the highest credit upon the master spirit who 
| is responsible for her design, Sir William White, K.C.B., 
| Constructor of the Navy. 








STEAM ENGINE-MAKERS’ SOCIETY. 


THE annual reports of the trade union societies involved 
in the recent protracted engineering dispute will no doubt 
be anticipated with considerable anxiety on the part of the 
| members of the respective organisations, and also with a 

good deal of interest by employers and the trade generally. 
The first of these annual reports to be issued is that of the 

Steam Engine-makers’ Society, which, next to the Amalga- 
| mated Society of Engineers, was the most important trade 

union concerned in the lock-out and strike. Mr. James 
Swift, the general secretary of the Steam Engine-makers’ 
Society, is one of the old type of trade unionists, who has 
no sympathy with the new socialistic developments, and 
although, in his introductory address to the seventy-third 
annual report of the Society, which is this week being issued 
to the members, he does not fail to criticise severely the 
action of the federated employers, he regards the situation 
from a very different point of view to that of many of the 
prominent trade union leaders. Mr. Swift frankly recognises 
that the compilation of the Society’s report for the past year 
has not been a work to create much enthusiasm. When, 
however, the special circumstances are taken into account, 
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THE BOWS OF H.M.S. RESOLUTION AND CANOPUS 


of Gin. thickness, possessed the same power of resistance.” 
Indeed, these dimensions are well within the mark, for recent | 
experiments with surface-hardened armour plates have shown | 
that the proportions between the resisting powers of various 
forms of armour are still further in favour of those of modern 
type. The order of merit of Krupp-treated steel is as 2°3 to 
1 of the best wrought iron. The cost of modern armour is, 
however, developing pari passu with its powers of resistance. 
The value of the armour and armament upon our latest battle- 
aes onan to more than half of the total cost of the 
vessel, 

The bow plating of the Canopus has, however, a very im- | 
portant duty to fulfil, independently of that of meeting the 
attack of small quick-firers. A glance at’ the engraving shows 
how the cigar-shaped snout of this vessel is stiffened and 
supported internally by the 2in. steel-armoured deck, and 
the elongated stiffening plate below, the breast-hooks lending 
similar aid near the water-line. In the Resolution all these 
features are also found, but they are only held together by 
the steel framing of the ship, and by the ordinary skin of 
201b, steel plates. The Canopus, on the other hand, has a 
double wall of nickel steel supporting the framing, 4in. in 
combined thickness, and from 30ft. to 35ft. in depth. This 
could not possibly be turned aside by impact with the hull 
of an enemy, but would enter it like a cold chisel, and, after 
ripping open the plates, its very shape would facilitate the 
withdrawal of the ram uninjured. The filling in of the 3ft. 
spaced bulkheads with cork is also an additional safeguard ; 
for it makes the stem a solid but elastic feature right back 
to the main collision bulkhead. The hollow stems of earlier 
Vessels were always a source of possible danger. Then, again, | 
in the ship now under consideration the double-bottom system | 
1s carried forward to the very forefoot itself. The water-tight 
flat by which this arrangement is effected can be seen in a 
dotted line above and parallel to the keel; and the longitu- 








| the ‘financial results arrived at will, he thinks, give satis- 


| matter for their own concern—had not been smashed, but 


faction to the members. 

Dealing first with the financial position, Mr. Swift remarks 
that the expenditure has been, both as to totals and averages, 
far beyond any previous record. This, however, had not 
depleted their value per member to a less sum than it had 
stood at on many former occasions. Notwithstanding it had 
been the covert intention of the federated employers to 
smash the unions, the Steam Engine Makers’ Society—what- 
ever disaster might have overtaken others, and which was a 


was still solvent, and could meet its claims for the time 
being. Their present financial position was as follows :—The 
income for 1897, including a loan of £3900 from the Amalga- 
mated Society of Carpenters and Joiners, had amounted to 
£35,842, which, with the balance of £37,729 from the previous 
year, made a total of £73,572. The expenditure had been 
£42,807, leaving them with a balance at the close of 1897 
of £30,764, less the amount of the loan due to the Amalga- 
mated Society of Carpenters and Joiners, or a net balance of 
£26,864, equal to £3 2s. 83d. per member. The net result 
was a loss in funds of £10,865, but there had been an increase 
in membership of 447, and three additional branches had 
been opened, the total membership being now 8565, and the 
branches numbered 108. Both income and expenditure had 
been far beyond that of any preceding year. The contribu- 
tions, levies, interest, &c., amounted to £30,042, and the 
expenditure to £42,807, of which about £30,000 had been 
directly or indirectly in connection with the lock-out and 
strike. The chief items of this expenditure had been £17,800 
to members unemployed, £9752 in contingent or additional 
benefit for strike and lock-out, and £2883 as auxiliary benefit 
to married members. During the first half of the year, 
before the dispute, they had only paid £1000 for unemployed, 


would be safe to say the cost of the engineers’ lock-out to the 
Society was at least £40,000. 

Necessarily, Mr. Swift devotes a considerable portion of his 
address to comments and criticisms upon the recent dispute, 
and it will be of interest to quote a few extracts. After again 
drawing attention to the fact that the recent lock-out and 
strike had cost the Society £40,000, he proceeds: ‘“ Few 
thoughtful men will deny that it could have been avoided, 
had reason prevailed, and had not angry passions forced an 
issue. In our last annual report we pointed out the com- 
bination of employers which was then springing up, and the 
need for care in dealing with trade matters. At that time 
the Employers’ Federation only numbered about one hundred 
firms; now it includes nearly eight hundred, as shown by 
their list of adherents. Early in 1897 threats were made of 
lock-outs on different questions, notably the machine ques- 
tion. The cases where these arose were firms where we had 
few, if any, members, whilst, as we do not admit machinemen 
into the Society, we had no voice in the matter, although our ~ 
members were bound to be affected in the event of a lock-out. 
For the time being this was averted; but meanwhile the 
eight hours’ claim in London was being pushed to the front. 
Short notice was given our members to attend meetings 
where it had previously been decreed that an issue should be 
forced. The result was now well known; youthful impetu- 
osity prevailed over mature experience; history had to be 
made to justify official existence, and show what could be 
done by heroics. The eight hours is the aspiration of the 
artisan, and movements in this direction were being made 
by cognate trades to secure it by conciliatory means, which 
they were sanguine enough to believe would have met with 
success, or in a step in the direction of less standard hours 
than at present. Defeat, however, was prominent early- in 
the contest, and as time went on it was seen that a settle- 
ment was not to be effected by a surrender, but an indemnity 
insisted on in addition.” 

After reviewing the proceedings at the joint conference 
held in London for bringing about a settlement of the dispute, 
and criticising the action of some of the employers since the 
resumption of work in not re-starting workmen who had 
previously been in their employ, Mr. Swift proceeds to deal 
with what he considers some of the direct results of the 
defeat of the trade union organisations. He first of all 
criticises and strongly condemns the overtures that had been 
made by the Employers’ Federation to get foremen out of 
the trade union society and to join a new society, which, to 
an extent, would be subsidised by the employers. “This,” 
Mr. Swift proceeds, “is, however, overshadowed by a greater 
evil, introduced since the lock-out, and that is the character 
system. To the outside public this may seem an essential 
matter, and one to which no honourable man would take 
exception. We should not object if it were carried out in an 
open manner. Character, as understood by the public, is an 
honest statement as to the abilities, competence, and sobriety 
of the person to whom it applies. Such person, however, 
generally carries the character with him, and he knows the 
contents. Not so the character as now—and a few firms in 
the past—applied by the Employers’ Federation. The work- 
man knows little or nothing of the character sent about him 
to a new firm. Ifheasks the firm he is leaving for a character 
or testimonial as to abilities, he is invariably told they do not 
give characters, but if he uses them as reference it will be at- 
tended to. And how is it attended to or applied? It is, as it 
were, automatic. It merely gives units in reply, and the chief 
point is the rate of wages, and ‘the cause why he left their 
employ.’ If he left his last situation owing to a trade 
dispute, he is doomed to again walk the streets until he can 
either emigrate or get into a firm not federated; but the 
magic words on the ‘character note’ close the doors of nearly 
800 federated firms in the United Kingdom. Again, if he be 
a young man who has been unable to gain the average wage 
at the firm where he has served his time, the character note 
again tells against him, as he is reminded that he had but a 
stated sum at his last place, and they—the new firm—will 
decline to give him more, and this notwithstanding the 
declaration of the Employers’ Federation that in the present 
instance the settlement would not affect wages. Public 
utterances, however, do not cover private acts, as already it 
has become a pert saying, but a covert threat, ‘if you decline 
to obey our behests, we will stop you from getting work in 
any of the federated firms,’ or, in other words, ‘starve you 
into subjection and make you our serfs for time to come.’ 
From experience of the ‘ model inquiry note of the past,’ and 
the brief experience of the character system of the present, 
they can only be branded as inquisitorial in their conception, 
despotic in their application, and tyrannical in their opera- 
tion. To counteract them will be difficult, even when trade 
is good, and far worse when trade is bad; but fortunately 
only 25 per cent. of the firms where our members are 
employed are federated, so that the remaining 75 per cent. 
will be exempt from the system equal to a Star Chamber, 
and where men will not be treated as if they were inmates of 
a convict establishment, lose their individuality, and become 
‘a number,’ as it were, on the books of the Federation.” 

“The foregoing,” he adds, “are part of the results of 
defeat, and even these will not be the worst. We may see 
and feel the effects already, but with a decline in trade it will 
be even more so. There are employers and employers; some 
who are anxious to do justice to their employés, and others 
who, with an air of militaryism, assert they are captains of 
industry, and by their acts try to dragoon the workman in a 
way that goads him to rebellion. We must not,” Mr. Swift 
urges, ‘however, be too hasty in threats of retaliation or 
acts of rebellion. We must take time for reflection, meditate 
how we can regain out recent losses, and guard our interests 
when trade is not so good as it is to-day. We must see to 
our finances, as these are equal to the ammunition a 
soldier carries with him into the field of battle, and this has 
very clearly been demonstrated in thelate struggle. Some scoff 
at the question of finance, and insist that trade unionism 
consists of a large army on paper, and to be continuously at 
war with the capitalist until he is exterminated ; but, as a 
rule, these theorists leave the storing of ammunition till they 
get into the fight, and then appeal to lookers-on to find it for 
them. Weare not of this class, and our attitude during the 
recent eight months’ struggle proves it. From past observa- 
tion we had seen this conflict pending, and our paucity in 
numbers made us to a great extent powerless when the 
dominant party declared for some progressive movement. If, 
in these times, we demurred, or suggested a middle course, 
we were at once dubbed ‘slow’ or ‘dormant,’ but if our past 
policy as a Society had been copied by others, the trade would 
not be in its present position, nor the present danger of other 
trades having to go through a like trial hereafter.” 

Mr. Swift is also somewhat sarcastic in the further reference 
he makes to the action of some of the so-called friends of 





and as the lock-out had extended into the present year, it 


labour, who, hungering after notoriety, and anxious to shine 
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in public print, had, as they knew to their cost, imparted 
bitterness into the conflict, and not only caused it to be pro- 
longed, but brought about the military conditions imposed 
upon the workmen at the settlement. The Steam Engine 
Makers’ Society had, however, decided upon a policy of 
silence, both as to the position to be taken up by their own 
responsible leaders, and also as to refraining from supplying 
information to the public press, and it had served them in 
good need, as their report showed. Mr. Swift also significantly 
comments on the fact that the Steam Engine Makers’ 
Society had received no great portion of the very generous 
and handsome contributions given by the trade unions of the 
country, but they were, he said, grateful to those who did 
remember them, and who had shown practical proof of their 
sympathy to the old Society that had always relied upon self- 
help, and maintained its prestige in one of the fiercest con- 
flicts that trade unionism had ever experienced. 

In conclusion, Mr. Swift has some very critical comments 
upon the numerous schemes of trade union federation that 
have been put forward both during and since the recent dis- 
pute. ‘ Individuals,” he remarks, ‘‘ who have not been a 
success on local bodies, are full of theories as to how the 
masses can combine and dominate the classes. There is an 
old maxim, ‘ Never legislate in a panic,’ and it is applicable 
to our case. Let us not, while smarting under our present 
position, rush into any scheme, however plausible on paper, 
which can only be taken as theory, and so would be dangerous 
to put into practice. It is argued that because employers in 
the engineering trade have formed an association and called 
it a federation, that it has acted as a victorious gladiator. It 
is not a federation in the true sense of the word, as it is 
simply a combination of employers in one industry, not a 
federation of employers in every industry in the country. 


























Such a federation, how- 
ever, is possible if the 
trade union federation 
scheme of some advo- 
cates is put into operation, and if 
so we have no hesitation in say- 
ing that labour federation would 
suffer, as capitalists could always 
have food to eat, but labour has 
to first earn that which produces 
his moderate diet. The recent 
lock-out is an object lesson, that 
if employers in one trade combine, 
employers in all trades can federate, and if they decreed 
could put half a million workmen on the funds of a 
labour federation at short notice, and it needs no de- 
monstration to show where the want of capital would 
soon be felt by labour. One point would be quickly 
apparent, and that is that each society would quickly 
lose its autonomy, and become subservient on trade 
matters to a foreign authority, and have to obey their 
commands. Beyond this is the interference of one 
trade with another, and jealousies that exist have already 
been shown in cognate trades federating, that it can be 
compared to oil and water, impossible to assimilate. As to 
forming a huge trade union of all trades, as a mere fighting 
machine, it is fallacious, and even in separate industries has 
been found to be a failure. Such bodies are found to be 
spasmodic, rise into existence during prosperity, and make a 
wide field for the demagogue for the time being; but when 
this individual cannot carry out his predictions of future 
victory, and only proves like a mirage in the desert, the asso- 
ciations lapse, and he goes on some other line, or seeks some 
other scheme that eventually meets with the same fate.” 
After expressing the opinion that history would repeat itself, 
and that even the engineering trade Employers’ Federation 
would pass into obscurity with the first decline in trade, 
providing no rash steps were taken by indiscretion to force 
them into activity in the meantime, Mr. Swift urges that their 
own past policy should be repeated, that they should gain by 
diplomacy all they possibly could, and when gained consolidate 
it, and get one foot firmly on the rung of the ladder before 
attempting to step on one higher. Let them see to the 
members getting employment; look after their young men 
getting the standard rates; and in the meantime keep a 
tight hand upon the finances. The time would come again 
when these would be needed, and even those who now pro- 
fessed to despise this part of trade unionism would be of the 
first to seek their share. 








A LARGE SIGNAL PLANT AT CHICAGO. 





Ovr American correspondent mentioned briefly in a recent 
issue a large interlocking plant near Chicago. This is illus- 
trated by the cut above, and the following details will pro- 
bably be found interesting. The plant is erected at a point 
where eleven railways cross and connect with each other in 
such a way as to make level crossings absolutely indispensable. 
The latest road to reach this point was built last year, and 
under the laws of Illinois, this road was required to put in a 
plant for the systematic protection of all the roads using the 
several lines, the design and execution of the work being 
subject to the approval of the consulting engineer to the 
Illinois State Board of Railroad Commissioners. The general 
plans were prepared by Mr. J. B. Cox, signal engineer of the 
Chicago, Hammond, and Western Railroad, and after approval 
by the other railroads concerned, the contract for the work 
was let to the National Switch and SignalCompany. Mr. H. 


M. Sperry, tke s‘gnal cngineer of this company, was in direct 
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charge of the constructicn. Work was commenced on May 
19th, 1897, and the plant was put in service on November 
21st, 1897. 

The signal cabin is 100ft. Sin. in length by 16ft. in width, 
and the second or operating floor is 15ft. above top of rail. 
The lower storey is of pressed brick laid in cement. The 
second storey has large windows on all sides, thus giving an 
unobstructed view of the tracks in all directions. The roof 
is of Bangor slate, and the building is heated by two large 
hot-air furnaces. 

The machine frame is supported on a steel plate girder 
20in. deep, which is carried by five steel columns on concrete 
foundations. The frame is about 94ft. long, and has spaces 
for 224 levers, of which 157 levers are now in use, as 
follows :—45 levers for 68 switches and 1 M.P. frog (crossing), 
43 levers for 70 F.P. locks and 20 crossing bars, 6 levers for 
19 crossing bars, 63 levers for 63 signals, 157 working levers, 
67 blank spaces—a total of 224 lever frame. 

The locking is of the vertical type, and therefore no space 
whatever is taken up in the cabin for its accommodation. 
In spite of the fact that some 2500ft. of locking bar, and over 
900 locking dogs are used, the locking is remarkably com- 
pact, and the levers are easily operated. The grouping of 





the levers has been very successfully carried out, the 
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PLAN OF LARGE SIGNAL AND INTERLOCKING 
5 PLANT NEAR CHICAGO, U.S.A. 


| machine being divided into three principal groups, and it has 
| been found that this simplifies the work considerably for the 
| levermen, as, for instance, if a train is to be moved on the 
| Chicago, Hammond, and Western Railroad, the switch, lock, 
j and signal levers are all close together, in place of being 
scattered from one end of the machine to the other, as in 
the general practice, where all signal, lock, and point levers 
are grouped together. In the ordinary arrangement a lever- 
man might have to go nearly from one end of the tower to the 
other to pull the several levers for any one train movement. 

The switches and locks are all operated by lin. pipe laid on 
double anti-friction carriers placed Tft. centre to centre. 
The signals are operated by two lines of No. 9 wire to each 
signal, carried on pulleys placed 21ft. centre to centre. 
Nearly 62,000ft. of lin. pipe, or about 12 miles, weighing 
47 tons, and nearly 109,000ft., or about 21 miles of wire were 
used for the switches and signals. The greatest distance 
from the tower to a point switch is 1242ft., and to a 
signal 2492ft. 


putting in the work. The Chicago and Western Indiana 
Railroad uses the usual form of semaphore signal, while the 
State Line and Indiana City Railroad uses a design in which 
the arm of the semaphore drops to a position parallel to the 
post. The arms for these two railroads are all painted 
yellow, all other arms being painted red and green in the 
usual way. 

Some 200 trains are handled every twenty-four hours, and 
in addition to this’ fifty train orders and fifty telegraph 
messages, and all this work is performed by two levermen, 
working eight-hour shifts, or six men for the twenty-four 
hours. In addition to this there is one repair man in charge 
of the maintenance of the plant and one lamp man. 





AMERICAN IRON AND STEEL PRACTICE. 


THE value of mechanical substitutes for labour has seldom been 
more impressively presented than in a paper—with lantern views 
entitled, ‘‘ Notes on American Iron and Steel Practice,” read on 
Saturday, March 19th, at Dudley, before the South Staffordshire 
Institute of Iron and Steel Works Managers by Mr. Archibald 
Head, M.I.M.E., M.I.E.E., A.M.I.C.E. (London). The President 
of the Institute, Mr. John W. Hall, of F. H. Lloyd and Co., Ltd., 
Jamesbridge Steel Works, near Wednesbury, presided. The 


cluding labour and stores, is only 7}d. per ton. The lake ore ships 
are made to carry up to 6000 tons of ore each. As much as 3500 
tons can be loaded into these ships from railway trucks in five 
minutes under the hour. The unloading by means of the Brown 


Hoisting Company’s apparatus — which is almost exclusively 
used—can he done at the rate of 2000 tons in eight 
hours for each machine. The average Lake Superior ore 


contains 60 per cent. of iron, so that 12 tons of American 
also, in the best American practice, less than one ton of coke. 
Connellsville cok: is of a quality equal to our best Durham, and 
is still largely made in beehive ovens. It is remarkable how the 
pig iron industry flourishes at Pittsburgh, involving as that position 
does a 150-mile haul for the ore and a fifty-mile haul for the coke. 
The cost of hauling ore on the special 150-mile line, built for 
itself by the Carnegie Steel Company from Conneant, on 
the lake shore, to Pittsburgh, is said to be only one-seventh of a 
penny per ton mile. In the Southern States both ore and coke 
are quite near together in Alabama, and as a result of this, and 
also because of the cheap and easily-managed negro labour, pig 
iron can be sold at Birmingham, Alabama, at as low as 24s. per 
ton on trucks. The ores cost from 2s, to 2s, 6d. per ton delivered 
to the furnaces, and coke made from Warrior coal costs 7s, 2d. 





delivered. The resultant 24s. pig iron; when intended for export 
to Great Britain and other portions of Europe, is conveyed by 
rail to Pensacola, a distance of 258 miles, at 4s. 6d. per ton, or 





ore are needed to produce one ton of American pig iron; and | 


one-fifth of a penny per mile. 


| as the author is 
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It is thence carried as 


in cotton ships at abnormally low rates to Diyealast 
Manchester, or any other cotton receiving port Haare 
» SO far 


aware, no northern pig iron has bee 
over the Atlantic, although tin bars, billets, and rails m 
from have been imported into England to some extent, 
Duquesne furnaces of the Carnegie Steel Company hg 
700 tons per day per furnace, or 4900 tons per week, ° 
cost of an American blast furnace plant for 2000 tons 
£60,000, or rather more than in England. The American princip) 

however, is to spend cheap capital on mechanical devices ri P ®; 
dear labour. The striving after large outputs from one fuente 
due rather to rivalry between furnace managers than to seams 2 
either in working expenses or in capitalisation. The pe 
described the Uehling casting machine for casting in iron chill 
instead of in sand, consisting of two endless chains carry} ¥4 
wrought iron moulds, which effects a saving of Is. 5d, per toe 
One machine can deal with 1500 tons of pig iron per twenty-fons 
hours, and this invention has been adopted at the Lucy pa 
Duquesne furnaces, An ingenious forward slag-tipping ladie kas 
been designed by Mr. J. M. Hartman. Mixers are being i 


n brought 
ade there. 
The new 
T ave made 

he average 
per week jg 


, . : : in- 
creasingly used. The Bessemer acid process is now alone used jn 
the States, to the entire exclusion of the Bessemer basic. The 


reasons why the Bessemer basic process is not used are probably 
(1) that there is but little difference between the price of phos. 


rice 
phoric and non-phosphoric pig iron ; (2) highly phosphoric pig is 


’ not easy to obtain, and, if it were, there is practically no market 


The standards of three railroads had to be followed in | 


ironstones as a rule are very cheaply mined, especially in the | 
Mesabi range, where the cost of getting by steam shovels, in- | 





for the resulting basic slag manure. Moreover, the open-hearth 
process has made great strides during the last ten years, and is q 
formidable rival. 

Although labour is dearer per week in America than in England 
labour per ton is in many cases cheaper, thanks to labour-saving 
devices. Labour, unskilled, per week, 25s. in America and 195 
in England. Railway rates, mineral, per ton mile in America 14. 
to 4d., against ld, in England. — Iron ore (Bessemer) containing 
63 per cent., lls, 6d. per ton of 22401b. at Pittsburgh, against 
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14s. 9d. for a Re 
50 per cent. oN 
ore at Mid- 


dlesbrough. 
Connellsville 
coke for smelt- 
ing, 6s. 6d. per 
ton at Pitts- 
burgh, against 
13s. 6d. per ton for Durham coke at Middlesbrough. In the following 
items the tirst price refers to Pittsburgh, U.S.A., and the second to 
Middlesbrough, England :—Steam coal, 3s. and 3s. to 8s. 3d.; pig 
iron (Bessemer) 40s., 50s.; pig iron (non-Bessemer) 38s. 9d., 40s. 9d. ; 
steel billets, £3 1s, 8d., £4; heavy rails, £4 1s. 4d., £4 10s.; iron 
bars (common) £4 12s., £5 6s.; steel plates, ship, £4 12s., £5 10s.; 
steel plates, boilers, £5 10s. 6d., £6 10s.; steel H joists, £5 6s., 
£5 17s. 6d. In the further course of the paper detailed and very 
interesting descriptions were given of the equipment of leading 
steel works, including Mr. S. T. Wellman’s electric charging 
machine, which is in use at most of the principal works ; also the 
Wellman and Stafford tilting open-hearth furnace; the H. H. 
Campbell tilting open-hearth furnace, and the Potter tilting 
furnace. In twenty-four hours in one rail mill 1025 tons of rails 
have been produced. H girders of steel are sawn cold as quickly 
as if hot by a plain dise of soft steel without teeth, revolving 
1700 times per minute. At one large tramway rail mill where 
eighty sections are rolled, a stock of rolls worth £50,000 is 
kept. Worthington air pumps and Worthington condensers are a 
good deal used. In one large steel works there are no fewer than 
300 electric cranes, of which several can lift 150 tons. 

In the course of a long and appreciative discussion the President 
pointed out that the American iron and steel master could afford 
to be more lavish with his capital than in England, for he was 
always sure of an immense home market, in which railways were 
being built at the rate of 2000 miles per year, whilst he was,pro 
tected against foreign competition by the Tariff. The Carnegi 
Company was putting sixteen tuyeres into one of its furnaces 
in order to produce 1000 tons a day. British Government inspectors 
would not pass boiler plates and rails and other steels containing 
so much phosphorus as was usual in America. The basic open- 
hearth process was extending both in America and in Germany, 
and was likely to extend still further. 

Mr. Le Neve Foster said Northamptonshire ores were raised at 
even less cost than the 74d. mentioned by the author as the 
American figure. But by the time we had got those ores to South 
Staffordshire, about sixty miles, they cost 4s. 6d. to 5s. per ton, or 
eight or nine times as much for carriage as the ore originally cost 
to raise. And the Northampton ore contains only about 35 per 
cent. of iron, so it takes nearly three tons of that ore to make one 
ton of pig iron, as against 1% tons of the Vermilion Range ore. 
In the same way we were greatly handicapped by the carriage of 
the coal. If we had our railway rates as low as those in America, we 
could produce iron as cheaply as that country does. Dear labour 
forced the Americans to adopt machinery. 

Mr. Ashton described the Youngstown Hoop Mills, U.S.A 
where 120 tons of steel hoops are being produced per day. }* 
British capitalists would only loose their money and put dov t 
machinery equal to American, there was no reason why we shou: | 
not be able to compete with that country successfully. 

Mr. Moses Millard caused roars of laughter by declaring that :< 
Adam came to South Staffordshire he would say, ‘‘ Well don’, 
lads! You have taken good care of your plant.” He strongl, 
advocated improved machinery for the British iron trade. 

Mr. Tolley, of Sir Alfred Hickman’s Steel Works, pointed ov’ 
that both the American and German make of steel largely increased 
last year. The American boast that they could ‘‘ lick creation 
was being largely justified, and it was to a great extent owing 
to improved machinery. British iron and steel masters ought te 
utilise to a greater extent the facilities which our engineers 
could afford us, 

Mr. Tucker, Mr. Brookes, Mr. Chambers, and others} also spoks 
and the lecturer having replied, a hearty vote of thanks to him 
brought the proceedings to a close. 
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{[PBULLDING AND MARINE ENGINEERING 
ON THE THAMES IN THE VICTORIAN ERA. 

, No, XIV, 

u the discovery of gold in Australia and the 
arge ships for passenger transit to the new 
did for a time partially overshadow the 
stablished over-sea traffic to the Cape Colony 
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ALTHOUG 
demand for it 
] Dorado, 
viously e 


i : : 
Pd other ports nearer home, the improvement of the 
i uns of transit and quicker dispatch, to and from these 


Jess important places, was in the meantime sedulously 


continued. ; 

Aspreviously mentioned, the same company that under- 
took the mail service to Australia had already established 
, similar one between England and the Cape Colony, 
ealling at Gibraltar, Cape de Verde, and Sierra Leone by 
the way. Of the vessels put on this route the most 
notable were the Bosphorus, Hellespont, and Propontis, 
all built at Blackwall by Messrs. C. J. Mare and Co., and 
engined by Messrs. Maudslay, Sons, and Field. They 
were iron ships, 175ft. long, 25ft. beam, and measured 
about 560 tons, fitted with diagonal direct-acting engines 
of 80-horse power nominal, having cylinders 386in. dia- 
meter and 2ft. piston stroke driving a common two- 
bladed screw 10ft. diameter, at an average of 60 revolu- 
tions a minute, with which the ships attained a speed on 
trial of 9$ to 10 knots an hour. Steam was supplied by 
one three-furnaced tubular boiler, at a pressure of 10 lb. 
per square inch, bunker room being provided for 830 tons 
of fuel. The voyage from London—vid Plymouth—to 
the Cape, a distance of 6644 miles, was made at an 
average sea speed of 8 knots an hour. 

As the type of engine fitted in these vessels was the 
same as that of those supplied later on to what was practi- 
cully the pioneer ship of the same company’s Aus- 


tralian fleet, viz., the Harbinger, we are glad to 
be able to give the particulars of these engines, 
which we shall illustrate in our next issue. Before 


doing this, however, a brief account of the peculiar origin 
of the vessel herself will, we think, be interesting to our 
readers, to the majority of whom the facts in connection 
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with her advent as a mail screw steamer are, we venture 
to think, scarcely known. Briefly, they are as follows : 

To those living in these more enlightened days who are 
interested in ships and their construction, it will scarcely 

he believed that a dead set was made by “ those in 
authority,’ who really knew very little about it, against 
the use of iron as the constructive material of ships. 
In the course of the earlier of these articles, it will be remein- 
hered that we said it was looked upon by “those who 
knew " as approaching idiocy to suggest, when a new 
vacht was required for our Queen, that her Majesty should | 
be * screwed’ from Whitehall to Woolwich in an iron | 
vessel. The proposal was scouted as savouring of Bed- | 
lam. We now know, however, that the Fairy yacht was | 
made of iron, and that our now venerable Queen was 
often ** screwed” in that, her most favoured 
through many much longer voyages than that from 
Whitehall to Woolwich. 

Now the builder of the Fairy—Mr. Ditchburn, of 
Blackwall—had for some time foreseen that iron would 
eventually be the constructive material of which the 
future navies of England would be built, and he accord- 
ingly persistently pressed the Naval Authorities of the 
tiie to experiment in building ships of iron and wood for 
tighting purposes, and wholly of iron where speed was 
the desideratum. But the prejudice against the use of 
iron in the Navy was at the time too great for his 
suggestions to have any weight with the authorities, and 
were consequently not carried out. He, however, by his 
persistency, succeeded in getting an order to build an 
iron paddle brig of war of twelve guns, to compete with 
the wooden training brigs then building in the Royal 
Dockyards. This brig—which was named the Recruit— 
after completion, was commissioned and sent to sea, but 
her anticipated trials never came off, the advocates of 
wooden ships had her condemned, and she was sold out 
of the service. As she was, however, the first iron 
fighting ship in the British Navy, her future destiny 
becomes all the more interesting. 

On the formation of the General Screw Steam Shipping 
Company, the Recruit was purchased by it for conversion 
into a screw steamer, but being too short for the purpose, 
she was cut in two, and her forward and after ends drawn 
apart 76ft. Having a great rise of floor, it was objected 
that the engines and boilers would be thrown too high up 
in her, so a fuller midship body was suggested, and that 
the bow and stern parts should be faired up to it. This, 
however, was found to be impracticable, as the after part 
needed the framing to be adapted to suit a propeller shaft 
and stern-post boss. Ultimately the whole after part and 
a greater part of the fore body of the vessel were con- 
demned, so that all that remained of the old Recruit was 
about 7Oft. of her upper work. In due time she was 
finished and launched, and re-named the Harbinger, and 
thus became the pioneer ship of as fine a fleet as ever sat 
the waters. 

The reconstructed vessel had the following dimen- 
sions :—Length, 190ft.; beam, 32ft.; depth of hold, 
19ft. 3in.; and 920 tons burden. She was fitted by Messrs. 
Maudslay with a pair of direct-acting diagonal engines of 
150-horse power, having two cylinders 41}in. diameter 
and 2ft. piston stroke, the two connecting-rods taking 
on to one crank pin, the air pumps being worked 
by independent cranks formed at either end of the main 
shaft, and having their seatings in the condenser—jet in- 
jection being used—which formed the engine bed-plate. 
These engines drove a common two-bladed screw 12ft. 6in. 
diameter and 17ft. pitch, at sixty revolutions a minute, 
which gave the ship a speed at sea of 8} knots an hour. 
Steam was supplied to the engines by tubular boilers, at 
12 1b. pressure per square inch, and there was bunker 
capacity sufficient for 320 tons of coal. 


vessel, 





_The mail contract of the company owning the Har- 
binger was a bi-monthly one, and the passages made by 


their steamers were a decided improvement on those of 
their predecessors on the route, the Australian Royal 
Mail Company, the pioneer ship of which was the 
Australian previously noticed, but although the greater 
part of the voyages were performed under sail alone, the 
vessels being fully rigged, the consumption of coal was 
very heavy, and a source of great delay, so that com- 
mercially they were not a success, and were most of 
them eventually converted into sailing ships, after being 
for some little time used as transports. 

When recording, in our last article, the most notable 
wooden ships building on the Thames at the time of the 
construction of the Amazon and Hannibal, we omitted 
mention of one then under construction at Woolwich 
Dockyard. This vessel was the magnificent line-of- 
battle ship, the Royal Albert, of 121 guns, named after 








out.” The Royal Albert was the last “first-rate” 
battleship built in Woolwich Dockyard. 

It is noteworthy that during the time of the construction 
of the Royal Albert there never was previously such a 
glut of work with shipbuilders and marine engineers on 
the Thames, consequent on the demands made upon 
them by the numerous steam navigation companies then 
existent or in process of formation. It was also within 
this time that the now well-known firm of Messrs. 
Humphrys, Tennant, and Co., was added to the list of 
London marine engineers, they taking the premises 
previously occupied by Messrs. Rennie at Deptford, 
and starting work, we believe, with some engines for 
vessels then building to the order of the Danube Steam 





| 


Navigation Company. ) 
As a variant in the geared type of engines introduced 























































































































Figs. 77, 78, and 79--DiRECT ACTING ENGINES, HUMPHREY, TENNANT AND CO. 


Her principal 
perpendiculars, 


the Prince Consort of Saxe Coburg. 
dimensions were:—Length between 


232ft. 9in.; beam extreme, 61ft.; tonnage 3726; and | 


displacement, 5571 tons ; at which she had a mean water 
draught of 26ft. 

This vessel was completely finished in hull as a sailing 
ship while on the building slip, and was ready for launch- 


ing, when it was decided to fit her with auxiliary pro- | 


pelling machinery adapted for driving the screw. The 
order for this machinery was given to Messrs. Penn, of 
Greenwich, who fitted a pair of their direct-acting hori- 
zontal double-trunk engines, of 500 nominal horse-power 
collectively ; the diameter of each of the two cylinders 
being 64}in., with a piston stroke of 3ft.4in. They drove 
a screw of 17ft. diameter and 19ft. 2in. pitch, which on 
trial at sea, when making sixty-nine revolutions a minute 
—the engines indicating 1801-horse power—gave the ship 
a speed of 10 knots an hour through the water. Steam 
was supplied by tubular boilers, of box form, at a working 
pressure of 20 lb. per square inch. 

With the great outcry, invariably maintained, of the 
weakening effect through vibration of the screw, on the 
after part of every wooden ship, it seems strange that 
this vessel should have been allowed to be completed as 
a sailer on the stocks, and then converted into an 
auxiliary screw steamship, with all its attendant damag- 
ing effects to what should be the strongest part of the 
ship’s bull. The ways of our Naval Construction Depart- 


ment in those days were most decidedly ‘past finding 
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1856 


by London engineers for driving the screw-propeller 
about the time of the outbreak of the Crimean war, we 
have pleasure in noticing the single trunk engines fitted 
| by Messrs. Rennie in the General Screw Steamship 
| Company’s vessel the Candia, built by Messrs. Mare and 
| Co., at Blackwall. They were of 450-horse power, and 
| consisted of two vertical cylinders placed fore and aft on 
the middle line of the vessel, with the condensers and air 
pumps—there being one to each cylinder—between them. 
The cylinders were 75in. diameter, with a piston stroke of 
4ft., the trunks being on the upper side of the pistons 
only, so that a long connecting-rod was’ obtained, its 
weight with that of the piston being balanced by the 
additional area for pressure on the piston’s underside, 
thus equalising the force exerted on the cranks. 

The connecting-rods in these engines were attached at 
their bottom ends to the trunks, in the same way as 
those fitted by Messrs. Penn, their top ends being 
coupled direct to the crank pins. The ratio of the 
gearing on the crank and screw shafts was 2to1. The 
engines drove a common two-bladed screw 15ft. 6in. 
diameter and 20ft. pitch. Steam was supplied to them 
at a working pressure of 22]b. per square inch by boilers 
fitted with Lamb’s sheet flues instead of tubes, the 
consumption being 50 tons a day, bunker capacity being 
provided for about twelve days’ steaming. 

The dimensions of the Candia were length 281ft., 
beam 40ft., depth 29ft. 7in., and tonnage 2200. On 
her trial in May, 1854, with the engines making thirty-six 
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revolutions per minute—the screw seventy-two—the mean 
speed through the water was 12°7 knots an hour, the work- 
ing of the engines being remarkably smooth, the noise of 
the gearing being scarcely perceptible. On her first trip 
to Alexandria and back, in the following October, she made 
the run from Alexandria to Malta—a distance of 820 miles 
in sixty-nine hours, with a strong wind against her for 
one-third of that time, giving an average of 12 knots. 
Similar engines to those of the Candia were fitted by 
Messrs. 
Oriental Company's ships. They were a type much in 
favour at the time, and were adopted in the Imperial 


French transatlantic steamships, after a Commission 


having been sent to England to ascertain the most 
suitable for ocean-going vessels. The trials of the 
Candia, it is worthy of note, were the first in which 
such particulars of the ship as dimensions, displacement, 


power exerted by the engines, and resultant speed of 
vessel realised, were communicated by the constructors 


for publication in a scientific journal, thereby conferring 
a great public benefit. 

In a previous article—No. \I.—we noted the fact that, 
in addition to many gunboats and floating batteries sup- 
plied to the Government for service in the Crimea—-1854- 
56—by the Thames firms of shipbuilders and marine 
engineers, there were also several armed wooden dispatch 
boats. In our next issue we shall give anillustration of the 
type of engines fitted in several of this class of vessels by 
Messrs. Maudslay at the time. The boats themselves 
had the following general dimensions :—-Length 160ft., 
beam 25ft. 3in., depth in hold 13ft. 3in., tonnage 477, 
and displacement 600 tons, at which they had a 
mean water draught of 11ft. The propelling engines 
were of the short stroke, horizontal return connect- 
ing-rod type, having two cylinders 40}in. diameter, 
with a piston stroke of 2ft. They drove a common two- 
bladed screw 11ft. diameter and 15ft. 6in. pitch at a mean 
speed of 113 knots an hour. Steam was supplied at a 
working pressure of 20]b. per square inch, the engines 
developing from 550 to 610 indicated horse-power. 

A remarkably compact arrangement of the direct- 
acting type of horizontal engine for driving the screw 
propeller was brought out about the end of 1856 by Messrs. 
Humphrys, Tennant, and Co., of Deptford, which we 
gladly put on record, as a number of them of varying 
powers were supplied by their makers to the British and 
some foreign Governments. In Figs. 77 to79 we give a plan 
and two elevations of a pair of these engines ; one half of 
Figs. 77 and 78 being in section to show more fully the details 
of their construction and arrangement. From these views 
it will be seen that the steam cylinders are placed close 
together on one side of the main crank shaft, and the air, 
feed, and bilge pumps on the other, the condenser— 
which is of the ordinary jet injection type—being above 
the pumps. 

The crank shaft bearings, with the shaft—which was 
one solid forging—were carried on three substantial cast 
iron frames, firmly connected to the condenser bottom 
on one side, and the cylinders’ front ends on the other. 
The air pumps, which were double-acting, with plungers 
of the piston type, were placed side by side, and were 
worked by rods directly connected to the steam pistons; 
the bilge and feed pumps, with similar plungers, being on 
the outer sides of the air pumps, and worked in a similar 
manner. The distribution of the steam in the cylinders 
was effected by double-ported slide valves, actuated by 
double excentrics and link motions, the links being of the 
solid bar type—peculiar, we believe, to Messrs. Hum- 
phrys’ engines—the link motion being counterbalanced, as 
shown. The exhaust steam was passed direct from the 
cylinders to the condenser by one large exhaust pipe, 
provision being made at its junction with the former for 
a free exhaust into it from each. Condensation of the 
exhaust steam was effected by water injected through an 
ordinary perforated pipe which entered the condenser at 
its back end, as shown. 

A peculiarity in these engines was the attachment of 
the connecting-rods at their forked ends to the piston-rod 
crossheads, and of these to the piston-rods’ outer ends. As 
this attachment is clearly shown in Figs. 77 and 78, it 
will need no verbal explanation. These engines were 
fitted with only one piston-rod guide bar, the go-a-head 
motion being in such a direction that the pressure due 
to the angularity of the connecting-rod was always 
downwards. Many engines of this type were made by 
Messrs. Humphrys, Tennant, and Co., and gave great 
satisfaction in the results of their working. 








TRADE AND BcsiNEss ANNOUNCEMENTS. —A new process for 


results, I venture to give in the following table 
obtained :— 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible jor the opinions of our 


some results | have 


| 
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Yennie to the Pera, and other Peninsular and 


prepared by the locomotive superintendent, and the details 
were worked out by the builders, who could not meet these 


road :—Valve chest, slide valves, excentrics, excentric straps, 
crown sheet staying, funnel, pilot or cow-catcher, engine and 
tender bogies, tender, and underframe of tender. Another road 
ordering engines of the same type from the same builders, for the 
same class of service, would not accept duplicates of these engines, 


ing, different dimensions, and would require the builders to follow 
certain special designs in such items as noted above, 
the builders have undoubtedly a certain latitude in design, they 
as stated by you some weeks ago. The innumerable differences 
isalso the fact that new types have been introduced within the 
last few years. Mr. Rhodes’ own line, the C. B, and Q. Railway, to 
which you refer, isa case in point. For special express service on that 
road a new type of engine was designed and introduced a few 


were the main drivers 
trailing wheels, and a six-wheeled tender, Other roads are now 
sions, weight, and design, to conform to the individual require- 
ments of these roads. 


officers of the railway placing an order. 

That American builders can and do design and build engines to 
meet any and every requirement is shown by the engines built for 
foreign railways. Many of the locomotives for Japan have copper 
tire-boxes, brass tubes, spring buffers, screw couplings, ** knives ” 
instead of cow-catchers or pilots, because the purchasers demanded 
these specialities. On some engines for China, copper tire-boxes 
are used, but iron tubes ; while the engines first built for Corea 
have steel fire-boxes and iron tubes, as in ordinary American 
practice. 

It may be well to explain to some of your readers that in the 








remarks quoted in your issue of February 4th—page 117—-the 
term ** American” locomotive refers to what in England is a 


| *‘four-coupled bogie ” passenger engine, This type—having four- 


coupled driving wheels and a four-wheeled leading track—is known | 


here-as the *‘ American” type, or within recent years more 
generally as the *‘ eight-wheel ” type. 


Great Northern Railway engine, illustrated on that same date, 
was exceeded some years ago. The stroke of these engines is 
34in., but fifteen years ago Mr. A. J, Stevens, Locomotive 
Superintendent of the Central Pacific Railway, designed and built 
an engine having ten driving wheels, a four-wheeled leading bogie, 
and a tender on two six-wheeled bogies. The cylinders were 2lin. 
by 36in., and the same road now has in service a number of ten- 
wheel engines with cylinders 19in. by 30in. and 18in, by 30in. The 
30in. and 36in, cylinders have the Stevens valve gear and duplex 
valves, with a steam and an exhaust valve at each end of each 
cylinder. E. E, Russett TRATMAN, C.E. 
1636, Monadnock Block, Chicago, U.S.A., March 8th. 





THE 
Sir,—Judging from his letter in THE ENGINEER of last Frida 
Mr. Davies possesses the enviable faculty of using what are some 
times called the higher mathematics, but most engineers fall short 
of this, and it may interest them to arrive at hisresult by a somewhat 
easier method. It assumes that the average engineer is acquainted 
with the fact that a continuous web in a girder with flanges of equal 
area does, theoretically, as much duty in aid of the flanges as if 
one-sixth of the web were added to each flange, and the web were 
made of bracing. This makes the theoretical strength of a double- 
flanged girder with flanges of equal area, and loaded, say, at the 
centre, as follows: 
(«4 


f = the stress intensity —/.¢., the stress per unit of area— 
in either flange at the centre of girder, 


PROPORTIONS OF GIRDERS, 
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where W = load at centre. 





copying manuscript and drawings called the Autographic is being 
introduced by the Autographic Company, Bow-lane, Cheapside. 
It involves the use of a simple apparatus and the aid of special ink 
on transfer paper. We have been shown some specimen work 
done by the Autographic process which appears te be very 
effective, and might with advantage be employed for printing off 
copies of specifications and sketches.—The Metallic Paving and 
Artificial Stone Company, Limited, has removed to Amberley 
House, 12, Norfolk-street, Strand, W.C.—Mr. J. L. Stevenson, 
who was for some years in the United States as engineer to Jas, P. 
Witherow, of Pittsburgh, Pa., and other firms, has been appointed 
chief engineer to Messrs. Bolekow, Vaughan, and Co., Ltd., of 
Middlesbrough, Yorkshire.—Mr. Robert Hammond begs to notify 
that he is moving into new offices at Westminster, and that on and 
after Friday, March 18th, his address will be 64, Victoria-street, 
Westminster, 8.W.—The Electric Ozone Syndicate, Limited, 5, 
New Union-street, Moorgate-street Station, are now prepared to 
supply manufacturers with commercial ozone generators, which 
are entirely made of aluminium.—The Bury Art Gallery Com- 
mittee have given the order for the warming and ventilating of 
their new Art Gallery and Public Library to Messrs. Sutcliffe, 
Statham, and Co., Cathedral Corner, Fennel-street, Manchester. 
The system to be adopted is the ‘‘ Low-pressure Plenum,” with 
double ducts, one for warm air and one for cold air. Messrs. 
Woodhouse and Willoughby, of Manchester, are the architects, 
and tenders for the other work in connection with the building have 
not yet been invited.—Mr. Reginald W. Barker, British and 
Foreign patent and trade mark agent, has removed to Vulcan 
House, 56, Ludgate-hill, London, E.C.—The order for the steam 
dynamo to generate the light at the Metropolitan Fire Brigade 
Headquarters, Southwark, has been given to Messrs, Robinson and 
Auden, Ltd.,. by the electrical contractors, the National Electric 
Free Wiring Company, Ltd., Faraday House, London. 











d = the depth of the girder. 
/ its length. 
«@ = the area of either flange at the centre of girder. 
«a! = the area of the web, ditto, ditto. 
Applying this formula to the single and double-joist girders de- 
scribed by Mr. Davies, we arrive at substantially his result—namely, 








designs from any stock engines or drawings, and had also | 
to make the following parts to the standard plans adopted by this | 


but would probably specify different wheel base, spacing, and load- | 
Thus, while | 
cannot build types to stock, and require railways to accept them, | 


in engines of the same type on different roads is proof of this, as | 


years ago, having four /ft. driving wheels—of which the rear pair | 
a two-wheeled leading bogie, a pair of | 


using engines of this same general type, but all varying in dimen- | 


In fact, all the large locomotive building | 
firms have blank forms of specifications to be filled in by the | 


It may also be well to state that the cylinder stroke of the huge | 
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LOCOMOTIVE BUILDING IN THE UNITED STATES, a ar 3 224) : = 8 | 2 | 5s & 
a eel | SOB] s he 2 : g 
Sin,—With reference to your remarks on this subject in THE) 25 | 32, 4s el ate ts a™ | as za 
ENGINEER for February 4th—page 117—I think the statements| 5% | 3% BS] oo8] 3 | 85 ge | =S | €8 
quoted by you support my statement to the effect that American | = ge | Bs = eae! & | oF Sa | §3 ay 
locomotive builders do not, and cannot, build to stock to such an | 2 Sel 3 2s] | 32 oe 2¢ EAS 
extent as you imagine. As } have already stated, every locomotive | % 2 $=| § Cts 35 23 52 § Ff 
superintendent has his own ideas and special designs which he | > | SSA a Fa ge ig & 
requires to be incorporated in his engines, even if he does not pre- | — roe ~- 
pare the designs in detail. One man wants radial stayed fire-boxes, | oppo 18°66 
another wants crown bar staying, another wants the Belpaire 252'000 -¥e 
system, and a fourth has a design of his own. In engines with six | 4147000 ~ 18-68 
driving wheels one man spaces them uniformly, others require | 467,000 | - 704 
every imaginable spacing, and though the differences may be but | 302,000 20°350 | 15-06 — 
a few inches, they necessitate special design and construction of | 15°090 | 11°20 
frames. The same is true throughout the engine, and small | 13°450 | 11°20 
variations may necessitate practically a new design. Then, to ; Be 
meet the requirements of superintendents who specify conditions | 397’999 Ae A 
and not dimensions, special! designs have usually to be made, and | 432,000 18-66 
it has recently been stated by a prominent locomotive building | 403,000 11°20 
firm that it averages a complete set of patterns to every five engines | 359,000 a4 
built. Take for example the new engines for fast and heavy | pilin 4 
passenger service on the A. T. and S. F. Railway. They are 413°000 Neen 
of the ten-wheel type, having six-coupled driving wheels and | 945’o90 12-95 
a four- wheeled leading bogie, which is a very common | 503,000 Iz 
type for this class of service. The general designs were | 368,600 lee 





You will notice that at 36°6 miles per hour the mean «\ linder 
pressure is 49°51b, per square inch, and the train resistance, after 
making the proper corrections, 7°91 lb. per ton. However, at 
72°18 miles per hour, although the cylinder pressure has fallen to 
16°3 1b, per square inch, the train resistance has risen to 23°83 |} 
per ton. : 

In the third column of the table the calculated value of ¢ 
| given, and this mean gives us the formula 
1 “ 


* 290" 


» 
v 


An examination of columns seven and eight of the table will 
| make it clear that the effects of acceleration and gradient are of 
| vital consequence in train resistance problems, and that a mere 

knowledge of the cylinder pressure dves not enable any idea t 
formed either of its magnitude or variation with speed changes, 

38, Charnwood-street, Derby, RK. M, Dretry, 
March 15th, 


o be 


Sir,—-Mr. Wolff has written a very interesting letter. | 
ask him to add to its value by supplementing it / 

He has shown how the tractive effort may fall off while a train 
is losing speed-—undergoing negative acceleration —and he in fact 
says that this explains the smallness of the diagrams obtained 
} when a train runs at highspeed. But before the train could attain 
| that high speed it must have undergone positive acceleration, and 

during that period the diagrams must have been large. Why is it 
| that none of these large diagrams seem to be available / ; 

My object in writing now is to ask Mr. Wolff to take any fairly 
level stretch of road, with inclines balancing each other. | Let us 
say a bit of road 30 miles long, with a ruling gradient of 1 in 264, 

| and a load behind the engine of 200 tons, and tell us about what 

| the average cylinder pressure would be, say, every five miles or so, 

| cylinders, 18in. by 24in.; drivers, 7ft. in diameter. The time 

| allowed for making the run, start to stop, is 382 minutes. At 

present his meaning is not quite clear; that is to say, he scems to 
be working one-sided ; his train is always losing speed. 

| March 14th. Bic Exp Bos, 


May 


Sik,--With reference to your challenge in your leader of last 
week on this subject, I think you should first produce a case of an 
English locomotive maintaining a speed of 70 miles an hour on the 
level with a train weighing 300 tons, including the engine and 
tender, 

Personally, I have never found such a case, and, furthermor 
inquiring of a number of locomotive engineers, | find the general 
opinion to be that 60 miles an hour would be the most that could be 
reasonably expected with such a train on the level. Also, for such 
| heavy work as this an engine would be used having wheels about 
| 6ft. bin, diameter, and 18}in. by 26in. cylinders, which works out 
to 1131b. tractive force for each pound pressure in the cylinders. 
| According to the formula I gave in my letter, a speed of 60 milcs 
| an hour means a resistance of 15°41b. per ton, or a total of 46201b. 

resistance for the 300-ton train. Dividing this by 113 we get 
the M.E.P. in the cylinders, 40°91b. © The diagrams in your issue 
of February 18th show a M.E.P. of 491b. per square inch at 68 
| miles an hour, and with such a distribution of steam the above 
engine would be able to take the 300-ton train at 67 miles an hour 
on the level, but it is not customary in England to work engines 
with full regulator and cut-off at one-third at such speeds. 
| Altogether I think that 40°91b. per square inch is just about ; 
reasonable maximum to expect at 60 miles an hour, and that all the 
facts agree very well with my formula. . E. Wourr. 

27, Melbourne-street, Derby, March 14th. 


on 





MODERN CHINA, KC, 


Sirn,—Referring to the interesting account of the Shanghai and 
| Woosung Railway in your issue of the 18th inst., will you kindly 


| allow me to mention a few facts in connection with the Kaiping 


Collieries and Railway, which have evidently escaped the notice of 
your correspondent ! 

In 1877 the late Mr. R. R. Burnett, M. Inst. C.E., was appointed 
engineer-in-chief to the Chinese Engineering and Mining Com- 
pany, the late Mr. Tong King Sing being the managing director, 
and Mr, ©, Kinder was appointed assistant engineer, Under the 
able management and talent of these three gentlemen the Kaiping 
Collieries and Railway were constructed and worked, In 1885 
Mr. Burnett died, and then Mr. Kinder was appointed engineer 
in-chief. Mr. Tong King Sing died about the end of the year 





that the strength of the double-joist girder is 24 times that of the 
single joist. 

Of course the riveted flanges at the neutral surface of the double- 
joist girder are not supposed to add to its theoretical bearing 
strength, though they may increase its lateral stiffness. 

March 14th, 1898. 


| 


No DY. 





TRAIN RESISTANCE. 


Sir,—I should like, with your permission, to contribute a few 
facts concerning the variation of train resistance with speed. It is 
an undoubted fact that, for each position of the reversing gear of 
a locomotive, the mean cylinder pressure falls off as the speed 
increases, and that, therefore, at high speeds the tractive effort is 
smaller than it is at low speeds. Such a fact might appear to 
indicate that the actual train resistance decreases as the speed 
increases, but I am satisfied from a consideration of the many 
hundreds of experiments I have made that such is not the case. 

Express trains only run at low speeds when they are getting 
away from a station or running up an incline. In such cases the 
locomotive has to overcome the resistance of the road, air, journals, 
&c., and also to lift the train to the summit of the bank and get up 
speed. On the other hand, at very high speeds the train is either 
descending a bank or is losing speed after reaching the bottom. 
Whether this view be correct or not can only be settled by experi- 
ment, and as you have challenged railway engineers to produce 








1886 or 1887. If you think it worth while to mention the above in 
your next number of THE ENGINEER, I shall feel much obliged to 
you. I have no interest whatever in stating the above facts, but 
I think it no more than an act of common justice to mention the 
names of those gentlemen, who have long since passed away, and 
who bore the burden and heat of the day in establishing and 
bringing to a successful issue the works referred to. 
MEMBER OF THE INSTITUTION OF CIVIL ENGINEERS. 
London, March 21st, 





DOUBLE-CHIMNEY LOCOMOTIVES, 


Sm,—Your article of February 25th on the Warren double- 
chimney locomotive, and the letter signed ‘‘ Draughtsman” in your 
current issue, have come under my notice. : 

The writer of your article appears disposed to award the merit 
of equalising the tube draught by means of a double exhaust and 
chimney to Mr. Warren, while “‘ Draughtsman ”—who writes from 
Crewe—advances a similar claim on behalf of Mr. Webb. Between 
these rival pleas the rights of the real inventor appear in danger of 
being overlooked. . 

In my patent, No, 8226, of 1894, for improvements in steam 
boilers aa chimneys, which is still in force, occur these words : 
‘If the two blast orifices are made to discharge at different levels 
in the smoke-box it will be possible to equalise approximately the 
velocity of the gasesthrough the upper and lower tubes—a desirable 
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Manc#t 25, 189 


— 


a t which is difficult of attainment in ordinary boilers, In this 
objec last orifice should be situated on or near the level of the 


ease ie tubes, and the other at or near the level of the middle 


row of tubes, the 


ich this | 7 re: ¥ : 
whieh sean A borizontal diaphragm dividing the smoke-box into 
ing Gis f 


er and lower compartment may be fitted at the level of the 

_ = f the extended or lower chimney so that this chimney will 
— from the lower compartment only while the other will 
draw st from the upper compartmeut only,” 
ay the device is claimed as follows:—-‘‘In a steam boiler 
: i the exhaust steam or a portion thereof is used to produce 
i ht and which is fitted with two or more chimneys in accord- 
2 pag my present invention, the provision of two or more 
pve sipes with orifices at different level and with or without 
aeieontal diaphragms, substantially as, and for the purpose, 
specitied. ; 


| believe my patent pre-dated Mr, Warren's first double-funnel 
while it was certainly some three years in advance of Mr. 
The good results obtained in America will, [ trust, 
e our locomotive engineers to give the device a fair trial 
A. R. BENNETT. 


engine, 
Webb's. 
encourag 
ya this si 

Whiteha 
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i ‘lub, March 7th, 





NAVAL RE-ARMAMENT. 
Sin, —The admirable ingenuity of the naval Kriegspiel described 
in the two most interesting articles in your pages suggests that 
this new method of analysis should be brought to bear on the 


quest ion 


les Beresford proposes to remove from the Navy List. At 


Char u = 
present we are in danger of having the hands of our experts forced 
hy rhetorical appeals to popular ignorance of matters that need to 


he decided case by case on the strictest business principles. 

These twenty-seven ships, we are told, are worthless, some 
altogether, others till re-armed, What is the precise meaning of 
the term worthless / Does it mean that the Cape squadron would be 
strengthened by withdrawing the Monarch with her terrible 12in. 
shell, tired from behind thick armour, or that the expectation that 
the despised Gorgon was lying at Newhaven would not affect the 
tactics of French advocates of cruiser bombardments of Brighton 


mouth or lower extremity of the chimney into | 
atter blast orifice exhausts being lowered a correspond- | 





of the merits of the twenty-seven ships which Lord } 


and Eastbourne, or that the arrival of one of her sisters would not 


interfere with a raid on Jersey ‘ 


One of the most striking things about the games you have pub- | 
lished is the high value given to shell fire as distinct from penetra- | 


tion. Now, the fashionable method of comparing guns ignores the 
factors that go to make shell power; energy is the one thing 
talked of, and, as this varies with V2 
poorly. But if shell power, which varies roughly as the cube of the 
diameter, be considered, the case is very different, and | make no 
doubt that if this outcry is yielded to, and the 9in. and 10in. guns 
of the Alexandra and her congeners are taken out, that the 
rhetoricians will shortly denounce the substituted small bores as 
obsolete popguns. Indeed, I have already seen the armament of 
the Centurion so described. The Inflexible, moreover, is, rhetori- 
cally speaking, absolutely worthless, for a cruiser could choose her 
range and sink her in fifteen minutes. Yes, and as a matter of 
abstract gunnery, two old S0-gun ships could sink each other in 
three minutes ; but as in action a sunk ship was a rarity, and 
remembering the amount of modern shell-fire unreplying hulks 
have been known to accept without sinking, it-would be interesting 


Nile, Trafalgar, and Benbow, by the addition of Inflexible, Edin- 
burgh, and Colossus. Is it not common sense to suppose that it 
would make the difference between doubtful equality and overwhelm- 
ing superiority / The bad steering of the Ajax and Agamemnon 
is against their inclusion in a squadron, but they might make useful 
“fixed points” in our ocean police, perhaps giving security to 
such parts as the ports in the Bristol Channel ; for whatever your 
orator may say, cruisers will be shy of 800 lb, shells for many years 
to come. 

In brief, obsolete is a relative and quantitative term, which the 
new Kriegspiel should greatly help to evaluate, and, this being so, 
the proposal to block all the dockyards by simultaneous conver 
sion of a fleet of ships in a manner that will not then bring them 
up to date is not on the face of it good business. It would take 
about as long and cost as much as to build two Cressys, and who 
would venture to say that the two Cressys plus the old ships as they 
are would not beat the converted ships without the Cressys / 

W.A.S8 


B, 





WASTE HEAT AT 
Sin,—Replying to the letter of ‘ Rivet Head 


SEA. 


‘in your issue of | 


25th ult., I would say that no danger would arise from the insertion | 


of the hot glycerine coil in the steam space of a boiler or in a steam 
pipe. As regards the power required to drive the glycerine pump, 
no exact information can be given. It would depend upon the 
length of coil employed and the cross sectional area of the passage, 


and with any reasonable area the resistance would be a mere | 


nothing. 


One would naturally provide a free escape in case of any possible 
vapour tension, the escaping vapour passing to a coil in a vessel of 
water, This would save almost all loss from this cause, and in any 
case glycerine is not expensive. Mr, Thwaite estimated an outlay 
of under £10 for a large marine engine. As regards the saving to 
be effected, we look to the possibility of saving both by jackets and 
by superheat, or the two systems combined ; and thus, while one 
cannot state the saving in the cases given by ‘‘ Rivet Head,” it may 
be fairly set down as from 10 to 20 per cent., according to class of 
engine and previous wastefulness. In steam pipes a coil set 
counter-current fashion would :uperheat the steam Just at entering 
the steam chest, would dry the steam ready for superheating, and 
would evaporate the water in the steam pipe before returning to 
the reheating furnace or flue. With a conveniently arranged water 
separator the glycerine coil might even finishon this and re-evfporate 
thecondensed steam, so saving the nuisance of steam blowing traps. 
The control of the glycerine temperature would probably best be 
effected by an expansion device, causing either more rapid working 
of the pump or the bringing into action of a bye-pass device, At 
present we propose a limit of, say, 400 deg. or 450 deg. As to the 
question of cheapness, the advantage of glycerine is its certainty of 
action and its absence of pressure. Mere thin coils of tube will 
contain it. 
flat coils of thin brass upon them, or by simply encasing them with 
curved thin jackets placed in series and coupled together in the 
circuit. We look chiefly to the benefit of superheating by coils in 
the steam pipe or in intermediate re-heaters, and to flat coils placed | 
against cylinder covers inside, or in new engines even on so difficult | 
a place as piston faces, | 

If ‘* Rivet Head” would send me his address we might discuss 
the matter at more length than you, Sir, can spare us. 

19, Chatsworth-road, West Norwood, Wo. H. Booru. 

March 11th, 1898. 





LIQUID AIR. 

Sir,—In your last issue you give a summary of Professor Ewing’s 
lecture of the 6th inst. before the Society of Arts on Dr. Linde’s | 
air liqguifier. The report, though correct, might produce a wrong 
impression unless supplemented by the following facts, which will 
show that those who are interested in research at intensely low | 
temperatures can see a better apparatus of purely home origin, 
Dr. Linde’s machine had been brought over from Germany, and 
was shown working at the rooms of the Society of Arts on Monday 
and Tuesday of last week from two to four o'clock on each day. 
By the courtesy of the secretary of the Society, Sir Henry True- | 
man Wood, a notice invited visiters to proceed to Brin’s Oxygen | 


The only resistance to be overcome would be the friction | 
due to flow. Glycerine is not readily vaporisable, it boils at 554 deg. | 


| R. Stephenson and Co. 


| locomotives he built for owners at their own works. 
| only had two sets of books—those for the period from 1823 to the 


Cylinders without jackets can be jacketed by coiling | 


| proj 


| solid-based mantlet and an uncovered point, more or less,..from 
| shoulder to tip of the bullet. 
| bad shooting with the solid-based bullet in America, but I have 

| heard of such complaints. This bad shooting is not owing to the | 


Works, Westminster, at five o’clock on the same days to see my | made of too low gauge. 


| Size and and portability .. 


| your issue of January 21st, mention was made of an old 
, the old guns compare ’ 
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apparatus at work. Those who came saw it working in exact 
accordance with the particulars given in column H below, while , 
column L gives the particulars of Dr. Linde’s small air liquifier as | 
set forth in Dr. Linde’s article in THE ENGINEER of November 20th, 
1896, and in Professor Ewing’s lecture before the Society of Arts. 


H. 
Weight of coils .. .. .. .. 182Ib. 14} Ib. 
Time required to liquify air 2 hours 16 minutes 
Quantity of liquid air per hour -9 litre 1:2 litre 
Air compressed per hour .. .. 22. metres 134% c. metres 
Percentage liquified .. .. 3°8 66 


120 ats. 
.. 10 minutes 


Compression of air .. .. .. 190 ats, 

Time for liquifaction with 130) 
atmospheres oe aa es 

(None used. 

Initial temp. 

+ 20 deg. C.) 


None required 


Preliminary refrigeration 
moving moisture 


re- ) Ice and salt } 
.. J (possibly, 20 deg. Cent.) | 
Means of clearing liquid from ) ,.,..,; 
impurities .. 0 3 sac Filtration 
Time for liquifaction, with 
preliminary cooling by car- 
ree | 
Liquid oxygen from onecylind’r | 
of oxygen at 120 ats. after }Not obtainable 125 c.e. 
using carbonic acid e-« al 


Nearly one hour One minute 


Stands on 1 sq. 
ft. of floor, and 
= | is easily ca'ried 
| by one man. 
.. f Onegauge, one 
oe valve 


Three 


Stands on 6 sq. ft. 


{ Three gauges, three 
“valves 
I{.P. hours used from the start Ni 
to produce *75 litre liquid air .. } ita 


Convenience in working .. 


My machine, while differing in details from Dr. Linde’s, uses the 
sume method of intensifying refrigeration. It is therefore 
important that it should be known that my British patent for this 
method is of earlier date than Dr. Linde’s. 

I shal] be pleased at any time to make an appointment to show | 
the apparatus working as above to those who are interested in the 
matter, W. Hampson, 


Brin’s Oxygen Works, 
69, Horseferry-road, Westminster, S.W., 
March 2Ist. 





LOCOMOTIVES SUPPLIED BY BRITISH FIRMS 
RAILROADS, 


TO AMERICAN 


title, | 
52 of | 
print 
purporting to represent the engine John Bull, No. 24 in the books 
of Messrs, Robert Stephenson and Co., which was built and 
delivered by that firm to the Mohawk and Hudson Railroad in 1831. 
Since that article was written some little time has necessarily | 
elapsed, and in the meanwhile the writer has come into possession 
of a tracing showing the leading outlines of the engine under con- 
sideration, of which the accompanying illustration is a reduced | 
copy. As can be seen from this skeleton drawing, the original of 
which is still in the keeping of the railroad company, the John 
Bull, No, 24, bore distinct marks of its place of origin, and was, 
in fact, very similar in general design to its immediate successor 
Stevens—John Bull, No, 25—except in respect to the shape of the 
fire-box, the latter engine having, as was noticed in the proper 


Sir,—In the first article of the series bearing the above 
which have just been concluded in your pages, and on page 


d et | place, a circular, dome-shaped fire-box—the only one built by 
to analyse the effect of reinforcing a squadron consisting, say, of | ’ : 


the Neweastle firm. By the way, there is an obvious error 
on page 77, in the first paragraph of the second article, where, in | 
alluding to this peculiarity, reference is made to rty’s 
Liverpool.” Of course, ‘‘ Bury’s” engine was the one intended to | 
be meant. } 
The production of this drawing, and further information from | 
































| 








outside sources, serves to confirm the writer’s opinion that the old 
print already referred to was actually taken from the West Point 
engine De Witt Clinton. 

A further matter for revision occurs in the paragraph, pages 51 
and 52, alluding to the different sets of books kept by the firm of 
Strictly speaking, George Stephenson 
cannot be said to have kept ‘‘firm’s books” as regards the nine 
The firm has 


close of 1830, and those from January 31st, 1831, onwards, which 
are the present books. Of the engines mentioned in the articles, 
the two *‘ Americas,” Nos, 12 and 17, are from the first set of books, 
and all the rest from those which are still current. 

With regard to the two more modern locomotives sent to 
America, it may be well to add that the compound engine was 
built by Messrs. Beyer, Peacock, and Co. on Mr. F. W. Webb's 
principle, and that the article referring to the working and pre- 
sent fate of the James Toleman appeared in THE ENGINEER of 
January 29th, 1897, not 1896, as quoted in error. 

I apologise for the need to make these corrections and additions. | 

March 21st. THE WRITER OF THE ARTICLES. 





THE DUM-DUM BULLET. 


Sir,—I trust you will allow me to make a few short remarks 
upon the comments on the Dum-Dum bullet in your paper of this 
week, The Tweedie bullets are either completely covered— 
excepting at the base, which is then open—or solid based, and un- 
covered more or less from shoulder to tip. In the former case they 
are weakened to give expansion on impact, by thinning the mantlet 
or canneluring at or about the shoulder, cutting longitudinal 
grooves or slits in the case, &c., the claim in my patent of 1889 
being, ‘‘The making of a compound bullet wherein the case or 
mantlet is made weaker over the front part than the body of the 

jectile, for the purpose of producing expansion on impact.” In 
the latter case the expansion on impact is obtained by having a 











I had not heard of the report-as to 


uncovered lead nose, for, provided the shape is the same, it matters | 
not what the metal is; it is caused by the bullet having been | 
A solid-based bullet requires to be made 





| if not better, than the ordinary open-based one, if 
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of higher gauge than an open-based one, as the expansion into the 
rifling is less, and, of course, there should always be a cannelure to 
assist this expansion, One of our most eminent gunmakers, Mr. 
John Rigby, has stated that the solid-based bullet shoots as well, 
roperly made. 
In the proposed new Government pattern the bullet se an open 
base, with the front part completely covered by the case, but with 
a hollow in the tip. The use of a hollow in the tip of a bullet is 
no novelty. It will in itself slightly weaken the front part of the 
case ; but sufficient expansion on impact will only be obtained in 
this bullet when the mantlet has been thinned or weakened at or 
about the shoulder, which brings it clearly under the patent of 
1889, M. TweeEpir, Major-General. 
March 9th. 





THE BESSEMER PROCESS. 
Sir,—In your obituary notice of Sir Henry Bessemer you say, 
‘* Bessemer, about 1858, started a small steel works in Sheffield.”’ 


| and the following paragraph begins, ‘‘ Next, Robert Mushet 


appeared on the scene.” Your readers would naturally infer that 
this was after 1858, and as this would convey a most erroneous 
impression I should be glad if you would allow me to point out 
that my father “‘ appeared on the scene” in 1856, and that his 
patent for improving the Bessemer process was filed on September 
22nd in that year. ‘s 

I am obliged for your appreciation of the value of-my father’s 
invention, the value of which was also fully*recognised by the 
Council of the Iron and Steel Institute in 1876, with:thé assent of 
Sir Henry Bessemer. EDWARD M, MUSHET, 

Shettield, March 23rd. 

(For continuation of Letters see page 287.) 


PULLMAN WAGE EARNERS. 





AN interesting table has been compiled by Duane Doty, civil 
engineer of the company, showing the nativity and the length of 
service of the 4803 wage earners at Pullman. It is as follows, says 


Number of 


Where r » 
Where born. Number. each type. 


American— 

United States .. 1491 1491 
Scandinavian 

Denmark . 63 

Finland 6 

Norway % 

Sweden 052 1121 
German— 

Austria ; ? = 62 

Bohemia ; mF a4 wea - 

Other German States ... » S@ . . cat 
British 

Canada 214 - 

England 290 

Scothtid 90 

Wales.. 23 617 
Dutch— 

Holland 51S AS 
Irish 

Ireland 182 182 
Latin— 

Belgium 4 

France ° 

Italy . con 

Switzerland 17 133 
All others 

Hungary 19 - 

Poland 85 

Russia ae : 13 

Other countries 4 121 

Totals age 4803 .. .. 4803 
Number of wage earners who have been dwellers at Pullman: 

Seventeen years .. 52 
Sixteen 200 
Fifteen 170 
Fourteen 219 
Thirteen 202 
Twelve 250) 
Eleven 171 
Ten 32 
Nine 277 
Eight 270 
Seven 341 
Six 75 
Five 381 
Four 310 
Three 340 
Two 416 
One - 502 





Whole number of males .. 
Whole number of females 
Number owning theirhomes .. .. .. 
Number not living or boarding in Pullman 
Or 42 per cent. of the whole number. 
The average length of time these operatives have lived here or in 


958 
2024 


ee ° 7 : 
this immediate neighbourhood is seven and a-half years. 








SHERBORNE SEWERAGE SCHEME.—On the 15th iust., Mr. Walter 
A. Ducat, Local Government Board Inspector, held an inquiry into 
the application by the Sherborne Urban District Council, for 
sanction to borrow £8000 for works of sewerage and sewage dis- 
posal. Mr. Thomas Farrall, the Council’s engineer, gave evidence 
as to the new outfall and other sewers to be constracted, and 
stated that the purification works are designed on the latest and 
most improved system. The sewage on leaving the 2ft. outfall 
sewer, passes into screening and detritus chambers, then to mixing 
chambers, and thence into two Candy circular precipitation tanks, 
23ft. in diameter by 13ft. deep, fitted with automatic sludge 
removal apparatus, and finally on to the oxidising and aérating 
polarite filter beds. The two precipitation tanks have a capacity 
of 40,000 gallons each, and are capable of efficiently treating 
upwards of 400,000 gallons per day, and the four polarite filters, 
each of 136 square yards, will effectually purify 500,000 gallons 
per day. On account of the small tank and filter bed area required 
for the ‘‘International” process the system is most economical, 

Etectric LIGHTING IN SHEFFIELD.— The shareholders in the 
Sheffield Electric Light and Power Company held two meetings on 
the 21st instant. The first was the annual meeting, at which a 
very satisfactory report of the operations for the year was sub- 
mitted, and a dividend equal to 124 per cent. declared. The gross 
income of the undertaking has increased from £3555 in 1893, to 
£14,381 in 1897. The profit for the same -period has increased 
from £585 to £11,892. The increase, the directors state, would 
have been still greater had it not been for the engineers’ strike 
preventing the getting of the necessary machinery for increasing 
the output. The price of the current has been reduced from 6d. 
to 5d. per unit, and after April 1st it will be still further cheapened 
to 4d. per unit. The second meeting was to consider the terms of 
the agreement for the sale of the undertaking and assets of the 
company to the Sheffield Corporation. Prior to the business being 
commenced, ‘the chairman of the company, Alderman George 
Franklin, stated that the reduction of the price of the unit from 
5d. to 4d. placed Sheffield in the proud position of being the lowest 
in point of cost of any place either in England or the Continent. — 
The terms of agreement, which were reconitmended by the 
directors, were unanimously confirmed. The Corporation issue to 
the company forevery £100ofcapitalexpended was £220 of ——— 
tion 24 per cent. stock, which cannot be redeemed before 1925, 
The next step the Corporation have to take will be to epply to 
Parliament for power to acquire the undertaking, and this will 
come before the House as an unopposed Bill. 
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\ NOVEL STEAM WAGON, 





A sTEAM wagon which presents several points of interest is 
It 
has been constructed by Messrs. Mann and Charlesworth, of 
Leeds, to the order of Mr. P. J. Parmiter, of Tisbury, Wilt- 
The wagon proper is carried, it will be 
seen, partly above and partly behind a broad drum or roller 
which takes the place of the rear wheels in a small traction 


illustrated by the accompanying drawing and engraving. 


shire, the patentee. 





STEAM WAGON 





MESSRS, MANN AND CHARLESWORTH, LEEDS, ENGINEERS 





the roller such a great adhesion that it is possible to di pense 


roller. 


with cross strips, so that the roads should be rather improved | == 
than damaged by its use, as it practically becomes a road |-IN pursuance of the promise made last week we now give a3 
It,is intended, however, to fit this wagon with two | a supplement a longitudinal section and two half-deck plans 
hind wheels fitted with differential gear instead of the wide 


central roller, keeping the combined width of the tires 


the same as that of the roller. 


’ 





engine. On thesame axle there are, however, attached also two 


wheels of smaller diameter, but which do not under ordinary 
circumstances touch the ground except where it is very soft 
The advantage claimed by the patentee for the 
roller wheel is that an exceptionally wide wheel surface is 
obtained without increasing the width of the engine, that the 
roller wheel takes the centre of the road, and in general 
haulage on narrow by-ways, park roads, or farm tracks, the | 
roads are kept in a good condition for ordinary traffic, | 
whereas with a two-wheel traction a ridge is forced up in the 


or uneven. 


ees <a 
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THE INSTITUTION 
ENGINEERS. 


NEW HOME OF 
MECHANICAL 


THE 


OF 


THE illustration given on page 280 represents the front of the 


building, whichis now rapidly approaching completion, situated 
at Storey’s Gate, Westminster, and overlooking the Horse 
In reality there are 
That 


| on the left; and the more commanding of the twain, is the 


Guards’ Parade and St. James's Park. 
two distinct sets of buildings with separate entrances. 
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centre, which makes such roads impassable for ordinary 
traffic, or necessitates costly repairs. 
further enables the engine to carry manure, chalk, &c., on 
land in a moderately dry time, and the arrangement also 
further enables a winding drum to be used on the end of the 
axle for land cultivation on the double-engine system. The 
front part is practically a 4-horse power single cylinder trac- 
tion engine and boiler, having the fire-door, tank, and coal 
bunker on the right-hand side. All levers and steerage 
wheels are close to the driver’s hand when standing on the 
footplate, and the reversing is done by the makers’ patent 
single excentric reversing gear. No pitch chains or bevel 
wheels are used. There are two speeds, the fast being four 
miles per hour, and the slow two miles per hour. 

The wagon has a capacity of about six or seven tons, and is 
tipped by a screw. After it has been tipped, the wagon will 
remain standing on its end, and the engine can be moved 
forward without it, and used for any agricultural work on the 
land. Before leaving Leeds it was very severely tested, taking 
a load of six tons up an incline of | in9, and owing to its wide 
wheel it did not sink in the softest ground. The advantage 
of combining the wagon with the engine is that the load gives 


| entrance to the future home of the Institution of Mechanical 


This roller wheel | Engineers, and itis general knowledge that the portion of 


| the buildings shown on the right-hand side are to be occupied 
| by a Government department, H.M. Office of Works and 
| Public Buildings. As in most large undertakings of this 
| description, the time occupied in erection of the building 
| has exceeded expectations, but in all probability the Institu- 
tion House will be available to its members before the end 
of the present year. The front of the edifice is of stone and 
| red brick—the former predominating—and over the porch in 
| large letters is the name of the Institution. From the informa- 
| tion concerning the internal arrangements contained in the 

annual report of the Council for 1897, we gather that the 
meeting-room is 59ft. long by 39ft. wide, and that the 
reading and smoking-rooms overlook St. James’s Park. 
There will also, of course, be a library and tea-room. The 
site chosen for the building is an exceedingly happy one, 
| not only on account of its open situation, but also by reason 
| of its readiness of access. We hope at some future time to 
| give full particulars and illustrations of the internal arrange- 
| ments. The architect of the building is Mr. Slade, Charles- 
‘street, Berkley-square. 








THE UNITED STATES BATTLESHIP MAINE. 





| of the Maine. The report of the Committee appointed to 
ascertain, if possible, the cause of the explosion is complete, 
and has been forwarded to the President of the United States. 
When it is made public our drawings will enable our readers 
to follow it. 





CATALOGUES. 





Crossley Bros., Ltd., Manchester.—We have received from 
Messrs. Crossley two nicely-executed catalogues, one devoted to 
both gas and oil engines, with well-tinted wood-cuts, and the other 
dealing exclusively with the oil engine, containing numerous 
testimonials from users. 

A. P. Lundberg, Kingsland, London. 
price list of electric light fittings. 

Holden and Brooke, Ltd., Manchester. —-Illustrated price list of 
the “Sirius” patent self-acting injectors for live steam, with 
instructions for fixing. 


Illustrated catalogue and 





SomE interesting particulars concerning the machine 
tool market of South Africa are published in the British and Sout 
African Export Gazette :—‘‘ The market which is offered in South 
Africa to home machine tool manufacturers is at the present time 
very much in the nascent stage, despite the considerable tribute 
which has hitherto been levied on English firms. This is indicated 
among other things by the fact that Natal is only now equipped 
for the first time with a railway engineering works capable of 
completely turning out rolling stock—trucks and carriages—the 
delivery of the first ten trucks built by the works having just been 
made. Of locomotive construction shops none exist, either in 
Natal, the Cape Colony, or, indeed, anywhere in South Africa. 
Each main line has, of course, its locomotive department for 
erections and repairs, but this is all. That this wil! not always be 
so is a fact patent on the least reflection, and points the moral of 


| our opening remarks as to the vast future market for machine 


tools offered by South Africa as the several new industries take 
root, as they eventually must, in the soil of the sub-Continent. 
Mr. Brown’s Railway and Engineering Works, at the Point, Durban 
to which we allude, isan illustration of the Roman aphorism that it 


| is dangerous to have too frequent contests with your foe, for 


| thereby he will come to learn the nature of your tactics, and turn 


| the multifarious requirements of an engine shop, 


them against yourself. The inception of the Point Engineering 
Works is due to the insight into railway truck construction gained 
by putting together trucks forwarded from home in sections, which 
led Mr. Brown finally to import the necessary machine tools, and 
undertake the construction of trucks right out. This is an inevit 
able sequence that must be expected, sooner or later, in every 
industry, and machine tool makers would do well to keep a watch- 
ful eye on such contingencies in order to glean the advantages 
thence resulting. The Point Engineering Works are now equipped 
with powerful steel saws for sawing cold iron and steel six-drill 
plate-boring machines, planing machines, counter-sinking, punching 
and shearing machines, plate-straightening and beam -bending 
machines, travelling cranes, boilers and engines, and, in short, all 
the up-to-date accessories of a first-class engineer's pe This is 
the first equipment, and of course it will be added to and increased, 
and possibly, with time, take on wider dimensions in engineering 
construction. Next in order, in point of expansion, is the loco- 
motive department at East London, which is in process of enlarge- 
ment and equipment with the most modern machinery, ordered 
from home, including powerful steam hammers, heavy boring and 
punching machinery, wood-working plant, travelling cranes, and 
In mentioning 
the railway workshops of the Cape Government Railways, of course 
mention cannot be avoided of the chief establishment at Salt 
River, which exceeds all the others in extent as it does in age. 
The new works at Mafeking and Vryburg, the incipient engi- 
neering industry at Buluwayo, destined in the future to be a great 
engineering centre for the service of the mines, and the workshops 
cf the Netherlands Company in the Transvaal, should also be 
referred to in passing as indications of other foci of great things in 


‘ the time to come. 
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HENRY CLEMENT SWINERTON DYER. 

Ir is not too much to say that the death of Colonel Dyer 
may be regarded as a national misfortune. Few men have 
rendered better service to the cause of industry. It is to 
him that we are mainly indebted for the formation of the 
Employers’ Federation ; and the lapse of time is alone needed 
to demonstrate the enormous utility of that institution. 
Colonel Dyer was one of the first to perceive that a battle 
would have to be fought, not with honest labour, but with a 
party of Socialists who had gained the ear of the workmen ; 
and the way in which the battle was fought redounded more 
to his credit than even does his success. There are con- 

in that they 


quests which are more disastrous than victories, 


eave behind them a burning desire for revenge. 3ut 
the men who struck and suffered have been among the 
first to recognise Colonel _Dyer’s fairness; and have not 
hesitated to express their regard for him as an ex- 
cellent friend. None but those who bore the burden and 


heat of the day with him can realise what manner of man 
he was, or appreciate his ability, his honesty of purpose, his 
thoroughness, above all his tact. The likeness which we 
publish isa reproduction of an excellent photograph taken by 
Mr. R. E. Ruddock, of Newcastle-on-Tyne. We think the 
prominent impression that it conveys is, that Colonel Dyer 
was a gentleman—we use the word in its best sense, in its old 
sense, a sense that has no necessary connection with 
rank or money; and Colonel Dyer was a gentleman in all 
his relations with those whom he had to fight, as well as 
those who stood on his own side. Great things might have 
been done by him in the future in the adjustment of labour 
disputes, in harmonising the apparently conflicting interests 
of capital and labour, but it was not to be. Colonel Dyer 
expired suddenly at his house, Appleby 
Lodge, on Monday morning. He had been 
unwell for some days, but no apprehension 
was felt. His valet found him dead in his 
bed. He had been troubled by his heart for 
many years; and there is too much reason 
to fear that the stress of the conflict through 
which he had passed was too much for him, 
and so, like Nelson, he expired almost at the 
moment of victory. 

Henry Clement Swinerton Dyer was born 


in 1834. He entered the Royal Artillery in 
1852; fought in the Crimea, and took an 
active part in the Indian Mutiny. He 
served with great honour, and played the 
part of a courageous soldier, who never 
spared himself. When he went on the 
retired list he was employed for some 
time as Assistant Superintendent at the 
Royal Small Arms Factory, Enfield. Sub- 
sequently he held a_ position of impor- 
tance with Sir Joseph Whitworth, Man- 


chester. In 1883 he became manager of one 
of the great departments at Elswick ; and at 
the time that Whitworth and Armstrong 
amalgamated he went back to Manchester 
to take charge of the work carried on there, 
which he continued to do till the last. 

Colonel Dyer possessed a special aptitude 
in organisation. He fully believed that 
union was strength, and to secure union 
he left nothing undone. In this direction 
he was a masterly politician. For years 
he had worked quietly and unobtrusively at 
the formation of that federation which we 
confidently b-lieve to possess infinite power 
for good in promoting steadiness of work 
and the development of our mechanical 
resources as a nation. 

Our Manchester correspondent writes : 
The sudden and almost tragical death of 
Colonel Dyer, following so closely upon the 
almost equally sudden death of Sir Ben- 
jamin Dobson, of Bolton, and the death of 
Mr. John Laird, of Birkenhead—all of them 
prominent personalities during the recent 
engineering dispute—has produced a deep, 
and, indeed, a most painful impression 
throughout the trade and industrial circles 
of this district. | Only a month back both 








H.M.S GOLIATH. 


On Wednesday afternoon H.M. first-class battleship Goliath 
was successfully launched at Chatham. She is of the modi- 
fied Majestic type. Her length between perpendiculars is 
390ft., her extreme breadth 74ft., draught 26ft.; freeboard, 
forward 22ft. 6in., aft 19ft., and amidships 17ft. Her dis- 
placement is 13,000 tons. Harveyed steel is to be used for 
her armour. She will be propelled by twin screws, driven by 
two sets of triple-expansion engines, built by Messrs. John 
Penn and Sons, and supplied with steam from twenty Belleville 
boilers. Her contract speed is 183 knots. Like vessels of 
the Majestic type, she carries four 12in. 46-ton guns in two 
barbettes covered by thick hoods or shields, twelve 6in. quick- 
firing guns, ten 12-pounder quick-firers, and the usual smaller 
pieces. Her complement is 750 officers and men. 

Her launching weight, owing to work on her being more 
advanced than is usual at this stage, was rather over 6000 
tons, exceeding that of the Victorious, launched in 1895, by 
360 tons, thus giving her the honour of being the heaviest 
vessel launched at Chatham Dockyard. In spite of the delay 
in her construction caused by the engineering dispute, there 
is little doubt that the Goliath will be completed before the 
end of the new financial year. 








THE YORKSHIRE MINERS AND 


COMPENSATION ACT. 
Tue Workmen’s Compensation Act, which comes into 
operation on July 1st, is exciting much interest in the mining 
| districts, particularlyin Yorkshire. The Boardof Management 


THE 


| tribution from the men themselves. The Board of Manage- 
ment hold that this is not a provision for contracting out 
of the Act, but within the Act; in fact, to make the contract 
the Act to all intents and purposes. The scheme, they say, 
if sanctioned, is fully as good for the workman as the Act 
intends its provisions to be. The Act is a question of in- 
surance, the problem being whether the employer shall insure 
with or against his workmen, and the solution is with the 
workmen. They can determine which way it shall be, 
whether peaceful and satisfactory or contentious and un- 
satisfactory. Without going into the full details of the 
proposed scheme, it may be mentioned that the figures 
arrived at are based upon the Society's actual experience of 
twenty years, and the amount for employers to pay represents 
the charge cast upon them by the Compensation Act, in- 
cluding explosion risks, as estimated by the best actuarial 
experts. Under the Act a deceased workman’s relatives 
wholly dependent upon him can recover from £150 to £300. 
The mean between these two figures is £225, which prac- 
tically is the amount the Permanent Fund now pays. Where 
the dependents are only partially dependent the amount 
recoverable will be less in proportion to the dependency. It 
may be a sum under £150, but cannot be over £300. The 
full amount payable when no dependents are left is £10, and 
the fund pays £12 and £23 for boys and men respectively. 
For non-fatal accidents it is proposed to give throughout the 
term of disablement 10s. a week, and this is stated to be 
more on the average than can possibly be recovered under 
| the Act. 
| The Society claims that the scheme is not merely sufficient, 
| but superior to the provisions under the statute. The Board 
|of Management point out that there is nothing to show 
that a widow left with six children wholly dependent 
can obtain under the Act a larger 
sum than one with no children, where- 
as the mutual scheme now proposed 
provides compensation according to size and 
needs of the family in every instance. A 





family, indeed, may actually receive twice 
the maximum amount allowed by the Act. 
It is further pointed out that the scheme is 
superior also in the fact that the payment 
of compensation is more a substitute for the 
wages previously earned by the deceased 
workman than a lump sum, while a further 
not unimportant factor in the case is the 
avoidance of litigation, with its accessory 
cost, delay, and vexation. The Board of 
Management lays special stress on the oppor- 
tunity afforded by its scheme for obtaining 
sums for aged and infirm miners’ benefit—a 
benefit which can be had even with a reduced 
contribution from workmen. Without doubt, 
it is added, a provision for the aged will be 
more needed when the Act comes into force 
than ever before. The scheme is to come 
under the consideration of the members on 
the 29th inst., but it is already apparent 
that, whatever the 20,000 miners who are in 
the Society may decide to do, they are not 
likely to be joined by the larger body of the 
Yorkshire Miners’ Association. The Council 
of that body held a meeting on the 21st inst. 
at Barnsley, when a resolution was passed 
re-affirming that agreed upon by the Miners’ 
Federation of Great Britain, which, it may 
be useful to recall, ran as follows :—‘ That 
this Conference strongly deprecates and re- 
pudiates any action taken by any person or 
persons attempting to induce miners within 
the area of this Federation to contract out 
of the provisions of the Workmen’s Com- 
pensation Act, 1897 ; that we accept the Act 
in its entirety, and that we give it on its 
merits a fair trial, and if it proves a success 
go in strongly for its support.” This reso- 
lution, when it was passed, was held as 
directly aiming at the action of large rail- 
way and industrial companies who desired 
to maintain the voluntary institutions for 
self-help which had operated so beneficially 
in the past. This re-affirmation now by the 
Council of the Yorkshire Miners’ Association 
is in its local application an equally direct 











Sir Benjamin Dobson and Colonel Dyer 
were the guests of the Manchester Associa- 
tion of Engineers at their annual dinner, 
and a week later Colonel Dyer was enter- 
tained at a banquet by the Manchester 
federated engineering employers, when he was 
the recipient of a presentation of silver plate 
in recognition of the valuable services he had rendered 
chairman of the Manchester Federation, and as_ president 
the Federated Employers of the kingdom, in bringing to 
successful an issue the protracted struggle with the trade 
union organisations. On both occasions Colonel Dyer delivered 
a most interesting address, and appeared to be in the best 
spirits and the full enjoyment of health. To his personal 
friends, however, it was known that the arduous labours and 
the severe mental strain he had undergone during the pro- 
tracted dispute had severely taxed his by no means over- 
robust constitution, and only last Wednesday he remarked 
that he felt his strength would never enable him to pass 
through such another period of conflict and anxiety. His 
death following so speedily and with such startling sudden- 
ness, came, however, as a shock, not only to all who had been 
associated with him in the Federation, but to every one con- 
nected with industrial operations in the district. Amongst the 
representatives on Tuesday’s Manchester Exchange the death 
of Colonel Dyer was commented upon with the deepest 
regret, and, naturally, associated with the recent dispute, as 
one of the saddest incidents of that unfortunate struggle. 
The local leaders of the workmen have also shown their 
appreciation of the conciliatory attitude and straightforward 
dealing that characterised the late Colonel all through the 
settlement of the negotiations, and it is recognised that not 
only will the death of Colonel Dyer be a serious loss to the 
industrial interests, not only of Lancashire but of the country 
generally, but that the workmen lose also in him a repre- 
sentative of the Federation in whom they had learned to place 
confidence, and in whose hands more than any other of the 
employers they would have preferred should be referred any 
questions that might arise in the future relations between 
capital and labour.” 
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INTERNATIONAL ASSOCIATION FOR THE PROTECTION OF INDUSTRIAL 
PRoPERTY,—The second congress of this Association will be held in 
London on June Ist, 2nd, ani 3rd, Sir Henry Roscoe is president. 





HENRY CLEMENT SWINERTON DYER 


of the West Riding Miners’ Permanent Relief Society have 
issued an important circular to the members on the subject. 
Several large firms of colliery owners who have applied to 
secure from liability under the Act through leading insurance 
companies find that the most favourable terms they can 
obtain will be on the basis of a payment of 14d. a ton on the 
output, and in some cases 2d., and even more, per ton would 
have to be paid. This result quite confirms the contention 
of coalowners when the Act was brought before Parliament, 
that its operation would practically amount to an increase of 
2d. per ton on the cost of working their pits. The West 
Riding Miners’ Permanent Relief Society has suggested a 
joint scheme by which both employer and employed would be 
combined in meeting the requirements of the Act and providing 
the desired compensation. The Society, which has existed for 
twenty-one years, consists of some 20,000 members. This 
number, of course, does not by any means represent the 
bulk of the colliers in the ‘county, the Yorkshire Miners’ 
Association having close upon 50,000 members, whilst there 
are at least another 30,000 workpeople employed in and about 
the mines. The mutual scheme which is now submitted by 
the Society provides that the employers should contribute | 
5d. per week per person employed, the workmen to pay 34d. 
per week to the fund. At present the Society pays, in the | 
event of disablement, 6s. for the first twenty-six weeks, and 
&s. per week afterwards. Under the existing arrangements it 
is not able to provide for the aged and infirm members, but 
with a guaranteed contribution from the owners on the basis | 
stated, it is proposed to grant an allowance of 5s. per week to | 
each miner over sixty-five years of age. This is a subject 
which has been before the miners for very many years, and | 
every district has expressed a strong desire to see it practically 
carried out. The advice of competent actuaries brings out 
that 2d. per week per member would be required to provide 
the old age grant. Under the present scheme it is proposed 


to give increased benefits for partial disablement through 
accident, and provide the old age pension with a reduced con- 


intimation to the West Riding Miners’ Per- 
manent Mutual Benefit Society—who may be 
held to come within the definition ‘“‘any person 
or persons within the area of this Federation” 

that their scheme is not to receive any 
countenance from the larger body. It will 
be noticed, however, that the Barnsley Council lump all such 
proposals as attempts to contract out of the Act, whereas the 
Board of Management of the Benefit Society states explicitly 
that it is contracting within the Act—a definition with a 
very wide difference, and offering, indeed, what appears to be 
a development of the usefulness of the Statute, which scarcely 
seems practicable under its hard and dry adoption as a whole. 
Still, Mr. Benjamin Pickard, M.P., pronounces against the 
proposed mutual scheme, and his word is law through colliery 
trade unionism in Yorkshire. 











PROGRESS OF ADMIRALTY WORKS AT DEVONPORT.—The immense 
cofferdam at these works, which is divided into two lengths, 
meeting at the cross-dam, received its preliminary trial on Saturday 
last, when the sluices in the longer length were closed, allowing 
the tide to rise to about high-water mark. Some little additional 
matters will, as might be expected over so long a length—about a 
mile—require attention, and these being noted the sluices were 
again opened. In a very short time now the dam will be 
permanently closed, and the inside water pumped out. The works 
will then assume an exceedingly lively aspect, when the main 
excavation is being proceeded with, and the dock walls. are in 
course of erection. 

A REcoRD ORDER FOR STEEL PrPEs.—What is said to be the 
largest order for weldless steel pipes which has ever been placed 
has been secured by Messrs. Thomas Piggott and Co., Ltd., Bir- 
mingham. The pipes, which are 42in. diameter and 24ft. long, 
are to be used in connection with the new Welsh water scheme of 
the Birmingham Corporation, designed by Mr. James Mansergh, 
vice-president of the Institution of Civil Engineers, and form part 
of the syphon running from Ludlow, over the Severn north of 


| Bewdly and on through Wolverley, three miles from Kidderminster. 


They vary in thickness from jin. to }{in., and the highest test 
pressure is 6001b. per square inch. e total weight is about 
7000 tons, and the contract has to be completed in a little 
over two years. Welded steel pipes somewhat similar in construc- 
tion have recently been supplied to the Bradford and Belfast Cor- 
porations, These were 36in, in diameter, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


A.—GeEROLD AND Co., Vienna. 
_KELLY AND WALSH, Lrp., Shanghai and Hong Kong. 
FRANC ‘—.—BoyveEau and CuEvVILLET, Rue de la Banque, Paris, 
GBRMANY.—ASHER AnD Co., 5, Unter den Linden, Berlin. | 
. TWEITMEYER, Leipzic. 
INDIA.—A- J. ye AND Co., Bsplanade-road, and Railway Book 
stalls, Bombay. 
_LoESCHER AND Co., 307, Corso, Rome. 
Bocca FERES, Turin. 
JAPAN.—KELLY AND Wats, Lrp., Yokohama. 
be YZ. P. MARUYA AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. | 
RUSSIA.—C. RICKER, 14, Nevsky Prospect, St. Petersburg 
s, AFRICA.—GORDON AND Gorcn, Loag-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Blizabeth, & Johannesburg. 
AUSTRAL [A.--GorDON aND GorTcH, Queen-street, Melbourne; George- 
street, Sydney; Queen-street, Brisbane. 
R. A. THompson anp Co., 180, Pitt-street, Sydney ; 362, | 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEAL AND.—Upron anv Co., Auckland. | 
Crala, J. W., Napier. } 
CANADA.—MontTREAL News Co,, 386 and 388, St. James-street, Montreal. | 
Toronto News Co., 42, Yonge-street, Toronto, 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 d& 85, 
Duane-street, New York. 
Supscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kgtty anp Wats L1p., Singapore. 
CEYLON.—WIsAYARTNA AND Co., Colombo. 
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Tux ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
udvance) : 
Half-year!y (including double number) £0 14s. 6d. 
Yearly (including two double numbers) . £1 93. Od. 


If credit occur, an extra charge of two shillings a sixpence per annum 
will be made. THe ENGrNger is registered for transmission abroad. | 


A complete set of Taz ENGInkER can be had on application. 


In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive THE ENGineER weekly and post free. Subscriptions sent by 
Post-ofice Order must be accompanied by letter of advice to the 
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ADVERTISEMENTS. 


The charge for advertisements of four lines and under is three | 
shillings, for every two lines afterwards one shilling and sixpence; odd | 
lines are charged one shilling.- The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. | 
All single advertisements from the country must be accompanied by 
4 Post-office Order in payment. Alternate advertisements will be | 
inserted with all practical regularity, but regularity cannot be guaran- | 
teed in any such case. 
subject to this condition. 

Prices for Displayed Advertisements in ‘ ordinary ” 
positions will be sent on application. 

Advertisements cannot be inserted unless delivered before | 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should | 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing Department of the 
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lettera to be addressed to the Bditor of Tuk ENOINEER. 
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PUBLISHER’S NOTICE. 


With this week's number ix issued as a Supplement a Tio-page 
Exngracing of the United States Secoud-class Battleship Maine. 
Every copy as issued by the Publisher includes a copy of this 
Nu pplement, and subscribers ave requested to notify the Jact should 
Price 6d. 
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they not receive it, 





* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition he will oblige by giving prompt 
intormation of the fact to the Publisher, with the name of the 
Agent through whom the paper obtained. Such 
if suffered, he ansedal by obtaining the paper direct from 
this office, 
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*,.* In order to avoid trouble and confusion we find it necessary to inform 


| *,* All letters intended for insertion in THE ENGINEER, or containing 


** 


TO CORRESPONDENTS. 


correapondenta that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases he accompanied by a large | 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these | 
instructions, 





questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice | 
whatever can be taken of anonymous communications. 

We cannot undertake to return drawings ov manuscripts ; 
therefore request correspondents to keep copies. 


REPLIES. 
[. A. F. (Pontymister).—({1) About 254 square inches. 


. we must, 





(2) About 40 knots. 


(3) Not accurately determined, probably 100-horse power for a few | 
seconds, while the pressure is highest. 
A. M.—We cannot tell you what is the practice of the Foreign-office. We 


take it for granted that copies of testimonials will be returned to 
unsuccessful candidates unless there is a stipulation to the contrary. | 
You must not expect a reply in a hurry ; great bodies move slowly. 

SuBSCRIBER.—Divide the whole distance passed over by the handle in | 
one revolution by the whole distance passed over by the nut in the 
same time; the quotient represents the gain. Thus, if the handle 
describes a circle of 30in. in diameter, or, say, 92in. in circumference, | 
while the nut moves lin., the gain is 92 to 1. From this must be 
deducted about five per cent. for friction, probably nine. You can | 
reckon on a man exerting a force of about 30 Ib. on the winch handle 
in regular work, 


INQUIRIES. | 


SACK-MAKING MACHINES. 
Sir,—1 shall be obliged by the address of makers of sack-making | 
machines. N. K. | 
Stockton-on-Tees, March (th. | 
| 


MOULDING BOXES. 
by giving address of manufacturers of 
R. B. 





Sir,—Can any reader oblige 
wrought iron moulding boxes 7 
Burton-on-Trent, March 18th. 





| LL. 


| kester, 
| searches in ve 


All except weekly advertisements are taken | = 


| are made, involving issues of great magnitude, on the 
| most flimsy foundation ; and Fleet-street bids fair to rival 





~| at the truth in dealing with the questions which come 


| Now, 
| been published which has no foundation save mere sur- 
mise. 








MEETINGS NEXT WEEK. 

Tue InstiruTion or JuNIOR ENGINEERS.—Friday, April Ist, at 8 p.m., 
at the Westminster Palace Hotel. Paper, ‘‘ Mechanical Refrigeration,” 
by Mr. J. H. T. Burrell, of Peterborough.—Saturday, April Ist, at 11 a.m. 
Visit to the Thames Ironworks, Blackwall. 

THE SELF-PROPELLED TRAFFIC ASSOCIATION, LIVERPOOL AND DistTRIcT 
CentTre.—Tuesday, March 29th, at 8 p.m., at the Royal Institution, 
Colquitt-street. Paper, ‘‘ Recent Improvements in Accumulators and 
their Application to Traction on Common Roads,” by Mr. J. I. Niblett. 

THE INstITUTION OF CivIL ENGINEERS.—Tuesday, March 29th, at 8 p.m., 
Ordinary Meeting. Paper to be read and discussed, ‘‘ Extraordinary 
Floods in Southern India : their Causes and Destructive Effects on Rail- 





way Works,’ Ay Mr. E. W. Stoney. M.E., M. Inst. C.E.—Thursday, | 
| March 3ist, at 2.30 p-m., Students’ Visit to the Great Central Railway | 


Works, ra: be Ai the Terminus. Assemble at 210, Marylebone-road. 
Roya Institution or GREAT Britain.—Friday, April Ist, at 9 p.m. | 
Discourse on “ Liquid Air as an Analytic Agent,” by Prof. Dewar, M.A., 
D., F.R.S., M.R.1. — Afternoon Lectures at 3 p.m.: Tuesday, 
March 29th, “The Simplest Living Things,” by Prof. E. Ray Lan- 
M.A., LL.D., F.R.S.; Thursday, March 3lst, ‘* Recent Re- 
and Diamagnetism,” by Prof. J. A. Fleming, | 
M.A., D.Se. ee. cag | apes 2nd, “ Portraits as 
| Monume nts,’ ‘by Mr. L ions ust, M.A., F.S 
Society or Arts.—Monday, March pi a 8 p.m. Cantor Lectures | 
Three Lectures on “The Thermo-C hemistry of the Bessemer Process,” | 
by Prof. W. N. Hartley, F.R.S. Lecture III.: The “acid” process— | 
Variations in the flame and spectrum during the different periods of the | 
blow ’—Variations in temperature during successive intervals in the 
“boil” and “fining” stages—The “basic” process—Differences in bon 
| flame and the spectrum—Marked difference in the flame of the “ over 
| blow "—Substances discovered in the flame traced from the basic charge 
| to the ore.—Tuesday, March 29th, at 8 p.m, Applied Art Section. Paper, | 
Ms h Art in Illuminated MSS.,” by Sir Edward Maunde Thompson, | 
| K.C.B., D.C.L..—Wednesday, March 30th, at 8 p.m., Ordinary Meeting. | 
Paper, ’ “Telegraphy Across Space,” by Prof. Silvanus P. Thompson, | 
F.R.S.—Thursday, March 3lst, at 4.30 p.m. Indian Section. Paper, | 
‘“ The Earthquake in Assam,” by Mr. Henry Luttman-Johnson, I.C.S. | 
This Meeting will be held in the East Conference Hall of the Imperial 
Institute, South Kensington. | 


F.R.S., 











DEATH. 


On the 2lst inst., at his residence, Appleby Lodge, Rusholme, near 
Manchester, Colonel HENRY CLEMENT SWINERTON Dyer, in his 64th year. 
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THE POWERFUL AND HER 

Mvcu attention has been given of late to the splendid 
cruiser Powerful, both in the Press and in the House of 
Commons. The facts are instructive and the cireum- 
stances suggestive. Tt is, unfortunately, beyond dispute 
that the conductors of newspapers in the present day do 
not seek for rigid accuracy. The desire to say something 
sensational overrides all the considerations which at one 
period regulated the Press of this country. Statements 


CRITICS. 


New York in its neglect of the ethics of journalism. We 
ean all understand that from a daily paper minute 
accuracy is not to be expected concerning the setting 
forth of technical information; but it is to be expected 
that the specialist Press will use due precautions to arrive 


most strictly and with most propriety within its purview. 
concerning the Powerful, so-called information has 


We know that there are some persons so con- 
stituted that they are never so happy as when be-littleing 
England, or depreciating the ability of those who manage 
the affairs of the nation. It is by no means easy to 
account for the presence of these people in our midst, 
but here they are, and they intend to stay. They seem 
to have found in the Powerful a splendid opportunity for 
attacking the Government as a whole, the Admiralty as 
a department of the Government, and the staff of the 
Admiralty as individuals responsible for all manner of | 
blunders. 

It forms no part of our purpose to defend the Govern- 
ment or the Admiralty, or Sir W. H. White or Sir Albert 
Durston. It is nothing short of our duty, however, to | 
point out that the onslaught which has been made on the 
Powerful is not justified by facts, and that, in few words, 
they are based on what is very little more than pure 
assumption. The twe chips, Powerful and Terrible, have | 








been 
| respects constitute a new departure in naval construc- 


| above-buard onslaught. 
| politics. 


| time in dealing with it. 


very sharply criticised, because they in many 
tion. The most noteworthy innovation about them is 
that steam is generated in Belleville boilers. Our own 
ae concerning these boilers is very well known. 
e do not regard them with particular favour. But 


| the Scotch boiler has been so unsatisfactory, that, as we 


hold, the Admiralty were justified in trying the Belleville 
boiler. Far be it from us to rake up and reanimate the 
old controversy about these boilers. The Powerful and 
' the Terrible carried out their trials under circumstances 
| and with results which have been very fully set forth in 
| our pages. These results were on the whole satisfactory. 


| The Powerful was commissioned and sent to China, and 


| her performance on the voyage has been made the subject 
| of a great deal of criticism. We are not quite certain 
| why she should have been thus singled out for attack: 
The attack has, however, been made, and it is remarkable 
for the extreme scantiness of the information on which it 
| has been based. Indeed, as regards the House of 
Commons, it has taken the form of invidious questions 
addressed to the First Lord, rather than that of an open, 
All is fair, we are told, in love, 
and electioneering, and we may perhaps add, in 
The value, or want of value, of this species of 
criticism is so well understood that we need not waste 
Tt is different with criticisms 
and statements appearing in the pages of service journals, 
whose utterances carry far more weight than the 
questions addressed by irresponsible Members of Parlia- 
ment to the First Lord of the Admiralty. 

The Powerful having been put in commission, was, as 
we have said, sent to China by way of the Cape. Last 
week our contemporary, the Naval and Military Record, 
contained an article about her which we cannot pass in 
silence ; not so much perhaps for what it contains as for 
what it does not contain. The sum and substance of it 
is that “ That swift greyhound of the British Navy, the 
cruiser Powerful, has. proved a very lame duck, and no 
official figures can wipe out the record of her maiden 
voyage.”” Wecan pass by the mixed metaphor with a 
smile, and proceed. We are told that “ Naval opinion 
was that the Admiralty, having regard for all the cireum- 
stances of her early career, considered that she would be 
better employed far away from England and inquisitive 
M.P.’s than in the Channel.” Of course, if she had not 
been sent away we should have been told that the reason 
was that the Admiralty was afraid to let her go far from 
home. After hinting at rather than describing the quasi- 
breakdown which took place in her port engines after 
leaving Mauritius, our contemporary winds up with the 
following passage :—‘ It is quite impossible to regard the 
Powerful as a success. She took from October 7th to 
January 3rd to travel from Portsmouth to Hong Kong; 
Her coal cost over £11,000; at both trials she developed 
defects; she failed to attain the speeds required of her ; 
and her evaporators did not work, and the crew suffered 
from water famines on two occasions, when water almost 
rose to the price of wine. These are a few facts regard- 
ing the voyage of our swift monster cruiser. They speak 
for themselves.” 

Let us deal with these statements seriatim. In the 
first place, the voyage occupied 87 days, during 50 of 


war, 


| which she was steaming at an average speed of 12 knots. 


She called, in obedience to Admiralty orders, at Las Palmas, 
Simon’s Town, Port Elizabeth, Mauritius, and Singa- 
pore, and remained in each of these places for a few days 
on purpose to ‘ show the flag.” The total distance is, on 
the map, about 14,000 miles, but the actual distance 
through the water steamed by the ship, and the number 
of hours spent in running that distance, cannot be known 
until the arrival in this country of the engine-room 
registers, which are only sent to the Admiralty when 
completely filled up at the end of each quarter. It is 
therefore impossible to speak with any authority as to 
the performance of the ship. As to coal consumption, 
we gave a fortnight ago the figures supplied to the House of 
Commons by Mr. Goschen. These figures have been 
analysed in a letter to the Times by Sir Arthur B. 
Forward. We reproduce his figures :—‘ The Powerful 
burnt on her voyage to Hong Kong 8300 tons of coal. 
From this must be deducted 3400 tons consumed by the 
smaller engines during her 86 days’ voyage, leaving 
4900 tons for the propelling machinery. Deducting from 
this balance the coal used on the one day's half-power 
trial—293 tons—we arrive at a net consumption of 
4600 tons for 494 steaming days, when making under 
11} knots on an average. To attain this speed the 
Powerful requires, as shown on her progressive trials, 
3000 indicated horse-power. An arithmetical calculation 
on the data thus given by Mr. Goschen proves that the 
vessel burnt over 23 Ib. per unit of power, or just double 
the consumption of a mail vessel fitted with cylindrical 
boilers as now used in the merchant service.” What 
Mr. Goschen said was that the ship took on board 
8300 tons of coal. Her bunkers will hold 3000 tons. It 
is nowhere stated that she arrived at Hong Kong with 
her bunkers empty. It is, we believe, the fact that 
vessels of the size of the Powerful burn as much as 
30 to 40 tons of coal per day for the purpose of lighting 
and warming the ship, cooking, distilling, refrigerating, 
pumping, and the hundred-and-one other minor purposes 
for which steam is required on board. Within the last 
few days trials have been carried out with the Terrible, 
which show that for the electric light engines, the dis- 
tiller, and refrigerating machinery alone, a consumption 
of 27 tons per day is necessary. This is, no doubt, 
a very large item, but the expenditure is not peculiar 
tothe Powerful. Taking Sir A. Forwood’s figures, we have 
a consumption of 23 lb. per horse-power per hour for the 
main engines, and he claims that the consumption of a mail 
steamer is just half this, or 13 lb. per horse perhour. This 
isamost misleading statement. There are probably not 
half a dozen large mail steamers in the world which burn 
so little. The maximum economy is to be found among 
that class of cargo steamers in which the engines and 


| boilers are w orked to the best adv antage, irrespective of 
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stood by engineers that it is extremely wasteful of fuel to 
work an engine much under its power, because of the 
enormous cylinder condensation entailed. The engines 
of the Powerful are intended to develope 25,000 indicated 
horse-power. She actually worked, we are told by Sir 
Arthur Forwood, at 3000-horse power, or say, one- 
eighth of the full power. The only wonder is that 
she did not burn 4 Ib. of coal per horse per hour in- 
stead of her actual consumption. But the point of most 
interest here is that neither we nor anyone else in 
this country, not even the First Lord of the Admiralty, 
knows what she did and did not burn, and until the facts 
are known all criticism of this kind is quite futile. The 
only thing certain is that the boilers ought not to be held 
responsible for the performance of the engines. 

Returning now to the Naval and Military Record. It is 
quite true that the port engines failed ; all that is known 
about the matter is that the bearings of the engine heated, 
that the engineer of the ship believed that he could finish 
her speed trials, and that he was mistaken. The white 
metal ran rather suddenly, we suppose, as it is the habit 
of white metal todo. Why the bearings heated we are 
quite unable to say; there is a rumour that the shaft is 
out of line, but the whole foundation for that statement 
is that the bearings get hot. It is, of course, to the last 
degree unlikely that the chief-engineer would have at- 
tempted to run a speed trial unless the shaft was all right. 
One assertion more remains to be dealt with, namely, that 
her evaporators did not work and there was a water 
famine cn board. This is not true. The evaporators 
were supplied by Messrs. Normandy, and were the best 
that it is possible to make. One of the pumps broke, : 
very ordinary engine-room casualty, and it was necessary 
to get a new casting made at Colombo, and that was the 
cause of the delay at that port. The apparatus is so 
powerful that it will produce on the average 120 tons of 
water in twenty-four hours, and when quite clean as 
much as 160 tons. 

Our readers will, we think, now understand on how 
very small a basis the censure to which the Powerful has 
been subjected stands. The facts come to no more than 
this : she was a long time on her voyage because, in the first 
place, she was instructed to remain for some days in 
every port at which she called. It is the usual practice 
to interchange courtesies and to allow the residents at 
foreign and colonial ports an opportunity of inspecting 
our men-of-war. The lesson is not without its use. The 
voyage was practically without incident until after the 
vessel left Mauritius. Then she got hot bearings. An | 
evaporator pump broke down. She appears to have 
burned a great deal of coal; but that was largely due to 
the working of the main engines at a desperately un- 
economical rate. So far as our information extends, the 
boilers have given no trouble whatever, with the excep- 
tion that two down-take tubes were found to be corroded 
and had to be renewed. Our readers will do well to bear 
in mind that an Admiralty regulation exists according to 
which no one in the Navy is permitted to supply any 
information, directly or indirectly, to any journal on 
matters relating to the public service. No doubt the 
regulation is a good one, but it tends to deprive much of 
the criticism which we hear of all value, and, indeed, to 
check criticism altogether; for it is impossible to 
separate a ship from those responsible for her design 
and construction, and it is scarcely fair, we think, to 
attack those who are deprived of the power of saying a 
word by way of explanation or defence. When we are in 
possession of all the facts, which cannot be until the 
Admiralty have received them and made them public, we 
shall be in a position to express an opinion of some value 
as to the merits and demerits of the ship, and not till 
then. We have already stated that there is reason to 
believe that she will not be a particularly economical 
vessel, but this condition is inseparable from the neces- 
sity which exists for filling up modern ships with ma- 
chinery. The Powerful is a floating town, and must be 
treated accordingly. 

THE FUTURE OF THE SAILING SHIP. 

Tue statistical returns of British and foreign ship- 
building for the year 1897, published by Lloyd's Regis- | 
ter, show not only a vast diminution of sailing ship 
tonnage turned out in that, as compared with preceding, 
years, but also the significant fact that at the present 
time there are practically no iron or steel sailing vessels | 
being built in the British isles. The Clyde has always | 
been the principal source of iron and steel sailing ship 
tonnage, and yet at this moment there is only one steel 
sailing vessel in course of construction on that river. | 
This solitary vessel is, we believe, not being built to | 
contract, but with a view to ultimate sale when com- 
pleted. Such an utter collapse of what was but a few 
years ago a very active and flourishing industry is a 
subject well worthy of attention, with a view to ascertain- 
ing what economical causes have occasioned it. Beyond 
that, it is a matter of serious import to the owners of 
existing sailing tonnage to determine if possible what are 
the prospects of profitable employment for sailing ships 
in the future. If once the causes for the falling off of the 
demand for new sailing vessels can be ascertained, it 
should not be a difficult matter to predict the conditions 
under which sailing tonnage will be employed in the near 
future, and perhaps when we have got so far it may be 
possible to proceed even further, and suggest within a 
fairly close degree of accuracy what may be in store for 
marine transport with sailing ships in the opening years 
of the twentieth century. 

In considering this question, it will be well to bear in 
mind that for several years prior to the recent cessation 
in sailing ship production there was quite a ‘‘ boom” in 
that class of tonnage. Four or five years ago the Clyde 
shipyards were in many cases employed upon nothing 
else but the building of steel sailing ships. At that time 
they were found to be a profitable kind of property, and 
it was acommon remark of their purchasers that sails 
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were less expensive than engines, and wind was cheaper 
than coal. The result was, without doubt, that an over 
supply was turned out, and the market was flooded with 
sailing tonnage. What largely contributed to this result 
was the great increase in the sizes of individual vessels 
as compared with what had been usually built before. 
The average tonnage per vessel jumped from about 1500 
tons to as much as 2500 tons, and some sailing ships were 
even in excess of 3000 tons register. It had been found 
that greater economy of working could be attained in the 
management of the larger vessels than with the smaller 
ones, and hence everybody who ordered a sailing vessel 
to be built took care that she should be a large and 
economical one. It is easy to see, therefore, that a great 
demand for sailing ships, each of large tonnage, quickly 
resulted in a supply being produced beyond the world’s 
immediate requirements. The great competition for 
employment among these vessels was naturally attended 
with a fall in freights, until very soon the rates obtainable 
were unremunerative, and then the further demand for 
new sailing ships ceased. 

This is one reason for the collapse in sailing ship con- 
struction; but there are others which operated in the 
same direction. Year after year improvements are being 
made in the economy of steamship transport, more 
especially as regards fuel consumption. The 
that long ocean voyages, which at one time were the 
monopoly of the sailing vessel, can now be protitably 
undertaken by steamers. Every extension of the field of 
steam navigation is necessarily attended with restrictions 
to the trades and routes upon which sailing vessels can 
command their own terms. The opening of the Suez 
Canal, more than a quarter of a century ago, was the 
first severe check which the sailing ship encountered ; 
and it at once destroyed all hope for the further profit- 
able employment of the comparatively costly composite 
clippers, which until then had done such smart and 
sensational sailings in bringing new seasons’ teas to 
London. A few years later saw steamship encroach- 
ments in the Australian trade, and to-day we find 


steamers ousting sailing vessels even so far afield as the | 


West Coast of America, to reach which the existence of 
the Suez Canal is of no service whatever. Even San 
Francisco cargoes have been recently brought to British 
ports in steamers; but whether profitably or otherwise 
is a question which it is doubtful if the owners could 
answer in the affirmative. Be that as it may, however 
inexpensive wind may be to the users thereof for ship- 
propulsion purposes, it somehow or other happens that 
the user of coal is making it harder and harder for his 
sailing competitor to make a living. 

Another aspect of the question demands attention. 
Coal is one of the principal articles for which ocean 
transport is required. A sailing ship to make any profit 
at all has to work her way from port to port with some- 
thing more remunerative than ballast in her hold. 


available from the port or vicinity where she discharges 
to the place where she expects to get a good homeward 
freight. Now coal, as is well known, when bulked in 
large quantities within a confined and unventilated space, 
for weeks and months at a time, is a very dangerous 
substance. When stowed in the hold of asteamer, which 
proceeds with a quick and regular rate of speed to its 
destination, and discharges it within the limits of a week 
or two, a coal cargo is comparatiyely free from the risk 
of combustion or explosion. But when three or four 
thousand tons of coal are confined in the hold of a sailing 


vessel, seeking amid baffling winds and calms to get to | 


her destination, and when the voyage is prolonged to a 
duration of two, three, or four months, then coal is a 


very risky cargo indeed, more especially the products 
of certain districts, which unfortunately 
those from which the sailing ships have frequently to 
earn a freight. The risk increases with 


by underwriters for total losses of large coal -laden 
sailing ships have been so frequent and heavy of late 
years as to raise the premiums of their insurance to an 
unremunerative and therefore prohibitory point. When 
coal is excluded as an item of long voyage cargo for a 
sailing ship, she has little else to fall back on; and as the 
great bulk of modern steel sailing ship tonnage is of large 


size, it follows that such vessels are driven to carrying | 
such cargoes as timber, which not so many vears ago was | 


the last resort of wooden vessels which were too old and 
leaky to carry anything else. During the past year full 
cargoes of Oregon pine and Californian redwood have 
been brought in first-class steel sailing vessels to British 
ports—vessels classed for ‘carrying dry and perishable 
cargoes to and from all parts of the world.’ Indeed, it 
seems as if the nitrate trade from the west coast of 
South America and grain cargoes from California are 
about the only work for which steel sailing vessels are at 
present obtaining remunerative employment. 

What, then, is the probable future lot of the steel sail- 
ing vessel, and what are the chances of a future revival 
of sailing ship production ? 
the outlook is not a very promising one. And yet we 
would urge the sailing ship owner not to give up all hope, 


| and we would at the same time advise the builders of | 


sailing vessels not to destroy their drawings, patterns, 
and models. There have been in the past crests and 
hollows in the waves of sailing ship prosperity, and why 
not another crest, if not, perhaps, a very lofty one? 
Every removal of a sailing ship by loss, or otherwise, 
from the register reduces the competition, by so much, 
among the survivors. The superabundance of sailing 
| ship tonnage put upon the freight market four or five 
| years ago is always being diminished, and at the present 
| rate of reduction a time will come, sooner or later, when, 
for such work as sailing vessels can be profitaby and use- 
fully employed there will be a demand greater than the 
supply. 

That there are even yet trades in which steam cannot 
| compete with sails is, happily for sailing ship owners, a 
| blessed fact. Until a canal is cut through the Isthmus 





result is | 


It 
frequently happens that coal is the only commodity | 


are precisely | 


the quantity | 
carried, and hence it has happened that the claims paid 


It is to be confessed that | 
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of Panama or thereabout this fact will re 
economy in fuel consumption makes unexpectedly eno» 
mous strides. Probably the fuel economy is more ok 
feared by sailing ships than the chances of the he 
being completed. ne 

One fact should be borne in mind. The sailing ¢ 
always prospers most in hard times. Whene h 
a depression in freights sufficiently low as 
steamers “lie up,” it is then that things take 
favour of the sailing vessel, more especially as 
of grain cargoes, for she at that time serves the 


main, unless 
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a turn in 
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very use. 


ful function of a storehouse upon which no rent is being 
paid, so that while the cargo is slowly coming to the port 


of call for orders, an abundant opportunity is afforded foy 
speculative buying and selling. Such circumstances have 
contributed to raise sailing ship freights in the past when 
steamers lacked employment, and who can say that such 
chances may not occur again? Should economical con. 
ditions again trend that way, we may reasonably expect 
to see a revival, of however brief duration, in the build. 
ing of sailing ships. One cloud, it is to be feared. has 
permanently settled upon them. The carriage of coal jy 
very large sailing vessels must come to an end unless sure 
means for preventing fire and explosion by ventilation o, 
otherwise can be provided. But in other trades, and unde; 
such favouring conditions as have been indicated, thero 
is still hope for the steel sailing ship. Considering not 
only the vast capital now embarked in that type of vessel 
but also the invaluable service it renders in the trainins 
of young ofticers and seamen, it is to be desired that this 
hope may be realised. 





| 
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THE SOUTH WALES COAL CRISIS, 

Tue risk of the situation in South Wales, as we pointed 
out three weeks ago, was that the colliers would insist Upon 
a scheme for controlling the output being made a part and 


| parcel of any acceptable renewal of the Sliding Scale Agree. 


ment. There was subsequently introduced another element 
jof danger in the conditions prescribed by the Coal- 
|} owners’ Association, that the delegates of the miners. 


in resuming their conferences with the employers’ repre 
sentatives, must be invested with plenary powers to 
accept or refuse the terms submitted to them at the moment 
lof the suspension of negotiations on March Ist. It is a 
subject of profound pity, first of all, that the question of an 
equitable adjustment of the Sliding Scale should have been 
confused by the demand of the miners’ representatives for a 
share in the decision as to how many tons per day this, that, 
or the other pit might be permitted to send to the surface 
It is no less a pity, also, that Mr. Gascoyne Dalziel should 
have been instructed to say, on behalf of the employers, that 
| “it is absolutely necessary, if the workmen desire to continu 
| the negotiations with the employers, that the workmen should 
| give plenary powers to some persons to act in their behalf, and 
| unless this be done, it is uselessto attempt further negotiations 

| The fact is now public property that the representatives of 
26,805 men voted against giving plenary powers to thei: 
delegates on the Joint Sliding Scale Committee, againt 17,560 
in favour; while 18,050 declared for the plenary power: 
under certain conditions, the conditions being mainly 
reversion to the 2d. per shilling rise and fall in wages, and a 
minimum wage based on the selling price at 10s. 6d. per ton 
f.o.b. But not a word, let it be remarked—and we are writing 
from the latest information at hand—not a word about 
the hobby Mr. David Thomas, M.P., has so mischievously 
pressed upon their view, the hobby-horse variously named as 
‘Limitation of the Vend,” and ‘Control of the Output. 

The upshot of the delegates’ conference on Tuesday was to 
seek another chance of interviewing the employers through 
the medium of the Sliding Scale Joint Committee. The 
workmen assuredly do not want to abandon the advantages of 
the Scale Agreement, though some of the more reckless 
among them would have tattered it to fragments six months 
ago. The disagreeable feature of the business is that th 
leaders are afraid to lead, and their timidity gives a chance to 
| newcomers, Whom the naturally conservative Welsh collici 
fears to follow. 


Is 


NORTH ATLANTIC FREEBOARD, 

Ix our impression for February 4th we dealt very fully 
with the question of the load line for Atlantic steamships, 
and we insisted on the importance of the subject, and the 
necessity for investigation. Weare glad to be able to say 
that the President of the Board of Trade has appointed a 
Committee consisting of the following gentlemen, viz.: Sir 
Francis H. Jeune, K.C.B., chairman; Mr. Ingram B. Walke: 
and Captain A. J. G. Chalmers, Board of Trade; Mr. John 
Glover and Mr. S. I. Da Costa, Committee of Lloyd's 
Register; Mr. John Gravell and Mr. Thomas R. Miller, 
| Bureau Veritas; Mr. Nathaniel Dunlop and Mr. Archibald 
| Denny, British Corporation for Survey and Registry of 
| Shipping; to consider certain representations which have been 

made to him to the effect (1) that the immunity at present 
enjoyed by the ports in Chesapeake Bay from the load-line 
regulations as to Winter North Atlantic freeboard cannot be 
justified, inasmuch as vessels sailing to and from these ports 
follow the same course across the North Atlantic as vessels 
sailing to and from Atlantic ports north of Baltimore ; (2) 
that the result of the said immunity acts prejudicially 
against the ports north of Baltimore, and in favour of the 
| ports in Chesapeake Bay. And to advise whether, in the 
interests of life and property, it is expedient that the load-line 
rules should be so altered as to make the Winter North 
Atlantic freeboard regulation applicable to all vessels following 
the same course across the Atlantic as is now followed by 
vessels sailing to and from ports north of 37 deg. north 
‘latitude. Mr. Reginald Bingham, of the Board of Trade, has 
heen appointed to act as Secretary to the Committee. 





InoN AND STEEL [NstITUTE,—-The autumn meeting of the 
Institute will be held at Stockholm under the auspices of the 
Swedish Association of Ironmasters (Jernkonto: et) on Friday and 
Saturday, August 26th and 27th, 1898, Excursions to places of 
interest in the vicinity of Stockholm will be arranged ; but in view 
of thé limited railway and hotel accommodation in the mining 
districts there will be no official visit to the ironworks and mines. 
It is anticipated, however, that a limited number of members will 
receive personal invitations to visit, before the meeting, the iron 
mines of the Arctic Circle, and, after the meeting, the ironworks 
and mines of Central Sweden. Ladies will not be invited to take 
part in these visits, For completing the arrangements it 1s neces 
sary that the number of members likely to avai) themselves of the 
invitation to visit Sweden should be known without delay. 
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HE NORTHAMPTON INSTITUTE. 


opening and inspection of the Northampton 
‘tute, Clerkenwell, took place on Friday night last. The 
Inst! i forms oue branch of the City Polytechnic, its 
erste object being to provide classes in technological and 
ae ape’ ects, a branch of educational work scarcely touched 
trade rel institutes—the Birkbeck Institution and the City 
i London College. The land on which the Institute has 
; cs erected is situated in St. John-street-road, and is the 
x rous gift of the late Marquis of Northampton and of his 
oe the present marquis. ii is roughly one and a-quarter 
“res in extent, and is triangular in shape, the apex of the 
Pa esting upon Northampton-square and the base upon 
The block of buildings in St. John- 
street-road contains the main entrance in the centre, with 
the large hall on the north, and on the south a four-storey 
puilding, chiefly, but not entirely, consisting of rooms de- 
voted to the science and recreative work of the Institute. 
The northern side of the triangle, extending from St. John 
street-road to Northampton-square, along Lower Charles 
street, consists of the buildings which contain the bath and 
the gymnasium, each of which is 120ft. long. The former 
has dressing-rooms beneath, and the latter has over one end 
of it a three-storey building devoted to educational work. 
The other or southern side of the triangle, in Ashby-street, 
contains a five-storey building entirely for educational pur- 
poses. These buildings enclose an internal triangle or court 
yard, from Which the inner rooms and corridors derive their 
jight. On two of the floors the corridors run completely 
round the building, the other floors having corresponding 
vorridors as far as the limits to which they extend. The 
various floors are reached by three stair- 
placed at the angles of the triangle 
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triangle ! 
st. John street-road. 


cases 


formed by the courtyard. Over the main 
entrance there is a tower supporting a 


bracket clock, and containing in the belfry 
a heavy peal of bells, intended to act as the 
chimes and hour bell of the clock. 

The educational work of the Institute is 
for convenience divided into the following 
departments :— (1) Mechanical engineering 
und metal trades; (2) artistic crafts; (3) 
applied physics and electrical engineering ; 


(4) horology; (5) electro - chemistry ; (6) 
domestic economy and women’s trades. 
A special feature of the work is the 


arrangement of special courses to direct in- 
tending students and to suit the require- 
ments of particular industries. For the 
current session fifty-three such courses were 
drawn up, and the system has been found 
to be much appreciated by the students. 
The mechanical engineering and metal 
trades department is under the control of 
Mr. John Ashford, A.M.I.M.E. The engi- 
neering workshop is equipped with hand 
benches and vices, and down the centre of 
the room there are the machine tools, com- 
prising at one end a universal milling 
machine, a large drill, and a group of lathes. 
Across the other end of the shop are the 
grinders, consisting of an emery wheel for 
general work, a universal tool grinder, and 


a twist drill grinder. The emery wheel 
shaft is directly coupled to the driving 


electric motor, and the shaft driving the 
other grinders also drives the blower for the 
smithy in the next room. The whole of 
the power for the machine tools is derived 
from three different electric motors, so that 
only the small amount of shafting con- 
nected with the tool in use need be run at 
any one time. In the smithy, gas and air 
pressure mains run round three sides cf 
the room, so that at any future time fresh 
forges can be added with very little trouble. 
In this room it is intended to do the usual 
work of a small smithy, and brazing work for 
éyeles, with other similar work. 

The boiler house contains two 100-hors« 
power boilers, one of the Lancashire type, 
the other of the tubular type made by 
Messrs. Babcock and Wilcox. The object 
in having two such different boilers side by 
side is that the students may have oppor- 
tunities of making comparative tests of 
the performances of the boilers under 
different conditions of working. The steam 
piping on the top of the boilers is constructed 
of welded steel, and has been specially arranged for experi- 
mental purposes. It is such that either boiler may be used 
separately. Injectors as well as a feed pump are fixed, and 
the stop valves are of different patterns so that the students 
may have opportunities of inspecting and becoming familiar 
With the various designs in use. The steam raised is used 
for both heating and power purposes. The power room con- 
tains a 100-horse power Willans and Robinson high-speed 
engine coupled directly to a 63 kilowatt dynamo, which is 
used for lighting the building and for supplying power to the 
various workshops and laboratories. A special feature of 
this room is that no shafting goes out of it, all the power 
being taken out on copper wires. For purposes of control a 
large switchboard has been erected at one end of the room from 
which twenty-four circuits can be supplied. There is in the 
room another dynamo which has not yet been erected, and 
Which will be driven by a slow-speed engine, the purchase of 
Which has been delayed by the engineers’ strike. The power 
from both dynamos is brought to the switchboard to a 
couple of omnibus bars, from which it can be delivered to 
any one of the twenty-four distributing circuits. In addition, 
power from the central station of the Public Supply 
Company is brought to another pair of bars on the board in 
the form of alternating electric currents, and from these bars 
any of the twenty-four circuits can have power given to 
them. The board contains the usual measuring instruments, 
switches, &e. 

The full equipment of the mechanical and building trades 
laboratory has been delayed by the engineers’ strike, and is 
not yet complete. The only machines it contains as yet are | 
cement tester and a machine for testing small beams. There 
are the usual facilities for experiments on the general principles 
of mechanics, on the various materials used in the engineering 
and building trades, and on the strength and properties of | 
Materials. 

The heavy electrical engineering laboratory placed in the 


basement is being equipped for advanced work in electrical 
engineering. The power for driving various continuous 
current dynamos and alternators is supplied by a 6-horse 
power electric motor whose speed can be altered through 
wide limits. This motor is directly coupled to a Ferranti 
alternator, and drives other machines by belts. A special 
feature of the room is that rails have been sunk in the floor, 
so that the placing of a new dynamo or motor in position 
for testing purposes can be accomplished in a very short 
time. On the window-ledges are acid-proof chambers for two 
small batteries of secondary cells, which will furnish large 
currents when required for testing instruments. An instru- 
ment cupboard and a table for the standard testing 
instruments occupy one side of the room. A special table is 
being fitted up with very complete arrangements for the 
calibration of commercial electrical measuring instruments. 

The Principal of the Institute is Mr. R. Mullineux 
Walmsley, D.Se., F.R.S.E., and the chairman of the 
governing body, Mr. Charles Horman. We are informed that 
the buildings and equipment have up to the present cost 
over £80,000, and that the expenditure upon the latter is 
not yet complete. In addition, the land—-over one and a- 
quarter acres-—is estimated to be worth not less than £25,000. 


SIR HENRY BESSEMER. 

Ix our last impression will be found a brief account of the 
career of Sir Henry Bessemer. Various interesting reminis- 
cences are being recorded ; indeed, Bessemer’s life was so full of 
incident that it would be remarkable if this was not the case. 
For the following we are indebted to our South Wales correspon- 





SIR HENRY BESSEMER 


dent :-—* The death of Sir Henry Bessemer recalls his early 
connection with Dowlais Works, which has been variously, 
and in no instance I have seen, correctly given. I had the 
privilege of a correspondence some few years ago with him 
on the subject, and he gave me details, promising that in his 
autobiography similar particulars should appear. Dowlais 
was the first place in Wales for the make of Bessemer steel, 
but by no means the first in the country. His connection 
with Dowlais, he writes, arose out of a movement at Dowlais 
to introduce the make of malleable iron suggested by the 
paper read before the Cheltenham meeting of the British 
Association, August 13th, 1856. Mr. Riley, the Dowlais 
chemist, fitted up a small temporary brick converter, and 
having convinced himself that the change from pig iron to 
malleable could be effected in a few minutes without fuel, 
puddling, or other manipulation, the trustees, Mr. Clark and 
Mr. Bruce, afterwards Lord Aberdare, waited upon Sir Henry, 
andentered into arrangements for alicence for allowing Dowlais 
Works to manufacture 20,000 tons annually. For this 
£10,000 was paid as the first year’s royalty, Sir Henry 
refusing ten days later £50,000 from another Welsh iron- 
master for the entire patent rights. 

“But Sir Henry went on to explain that the make at 
Dowlais of malleable iron was not a success, and they wholly 
abandoned the process. Some years after, when the make 
of steel had been perfected at the Bessemer Works, Sheftield, 
and at those of Sir John Brown, and at Cammells, Dowlais 
started steel making with all-the late improvements, and a 
correspondence .ensued, Sir Henry refusing permission to 
proceed unless by an amended agreement. This was carried 
out in a manner honourable to both, anda vigorous make was 
then initiated at Dowlais under the direction of Mr. Menelaus. 
Ebbw Vale was the next in Wales to go into steel making. 
The excellent likeness which we give on this page has been 
reproduced from a photograph taken by the London Sterec- 
scopic Company, Cheapside, a few years ago. 


DOCKYARD NOTES. 

A CORRESPONDENT of the Naval and Military Record com- 
ments upon the laying down of the new battleship Formidable 
at Portsmouth, to which we referred in last week's notes. 
From this it appears that there is no “ official cognisance ” 
as yet of the ship being commenced, and that the mas. 
of framework at present on the slip was merely “ material 
collected.” The laying down has since become a fait accompli 
by moving this material a little to the right! Truly, the 
ways of ship construction are full of mystery, and calculations 
as to the number of days in which a warship can be built 
offer many pitfalls to the unwary. Indeed, if the principle 
were only sufficiently extended, there seems to be no obstacle 
to “ building ” a first-class battleship in a month; and one’s 
faith in the record shipbuilding performances of the Dock- 
yards against private firms receives a good deal of shock. 
However, the Formidable is now officially laid down. It is 
generally understood that she is to be a 15,000-ton battleship 
of the Majestic type, but the details as to her armour and 
armament that have been published are to some extent 


conjectural and liable to change. Four 12in. wire and 
twelve 6in. Vickers’ quick-firers is the armament 


usually assigned; but there are also reports of a couple 
of extra 6in. quick-firers in casemates on the upper deck. 


Scme officers of the Majestic recently tried to work 
out whether two additional 6in. guns could be substi- 


tuted for the 12-pounders that that vessel carries amidships, 
and came to the conclusion that it could not be done; insur- 
mountable difficulties in the ammunition supply presented 
themselves, but, of course, where the additional guns form an 
integral portion of the design things would be different. Th« 
finest battleship under construction is the 
Japanese Shikishima, which carries these 
additional 6in. guns, and has also a com- 
plete belt, a very considerable advantage. 
It is loosely stated that the Formidable will 
have the bow protection of the Canopus 
class, but this 2in. nickel steel strengthening 
is not quite the same thing as a stout belt. 
The Formidable is to have armour as thick 
as the Majestic, only of Harveyised nickel 
instead of the ordinary Harveyised steel ; 
consequently it will be equivalent to an inch 
or so greater thickness. The excessive hard- 
ness now given to modern armour plates 
occasionally produces some curious diffi- 
culties in the way of fixing it, the ordinary 
tools have little or no effect upon it ; and it 
almost looks as though here lay the limiting 
factor in the search for an absolutely ideal 
plate. As things are now, however, it would 
be possible enough to construct a vessel 
practically proof against every projectile, 
save, perhaps, the 16in. A.P. shot at near 
range. She would not carry, perhaps, mor 
than a couple of big guns and no auxiliary 
armament. It is curious that the Americans 
have not embarked upon some such vessel 
for coast defence—for she would needs be a 
monitor. The argument against such a 
vessel is that she would not be sea-keeping 
or able to fight in a sea-way, and the average 
naval officer does not believe that the 
armour we now have on belts amidships or 
on big guns will be penetrated in actual 
practice, despite all the proving-ground ex- 
periments. They point out that the making 
of an armour-piercing shot is a matter of six 
months’ labour ; that a slight and temporary 
deviation of temperature while the shot is 
making will greatly reduce its value; that 
the shot which goes through the very thick 
trial plate is probably a very different article 
to the solid steel shot likely to be served out 
to our possible enemies. In a word, the 
difficulties in making a perfect shot are so 
sreat that the chances are all against being 
hit by one. There is, of course, the further 
problem that hits of anything like direct 
impact will be rare, especially against a 
turret. Taking the whole area of the 
exposed surface of the ship as a rectangle, 
the chances of either turret or its armoured 
bases receiving a hit at anything like direct 


impact are not more than 1 per cent. The 
average allowance of solid shot in most 


navies may be put at 15 rounds per gun, 

and nothing but solid shot being of the 

slightest use against thick armour, the 
chances in favour of the turrets’ crews appear pretty high, 
especially in view of the enormous number of projectiles that 
are sure to miss the ship altogether in action. 


THE consumption trials of the Terrible’s auxiliary engines 
were finished on Tuesday morning, but no details are forth- 
coming at the moment of writing. 

THE mobilisation of the French fleet has given rise toa 
somewhat unnecessary minor scare. Apart from the fact 
that the coastguard ships happen at present to be mostly at 
their home ports and not separated in detail, there are a 
number of ships that could be hastily put in commission did 
the necessity for action arise. Portsmouth, for instance, 
could supply the Hannibal, Inflexible, Diadem, St. George, 
Crescent, Terrible, and Neptune, the Trafalgar and Hero, 
already in commission, the Australia and Alexandra, port 
guardships, now in harbour, besides a variety of third-class 
battleships, second-class cruisers, catchers, destroyers, and 
torpedo boats. They might not constitute a first-class fleet, 
but there would be difficulties in the way of ‘“ holding the 
Channel in the absence of our Channel Fleet and cutting off 
the coastguard ships in detail” while such a fleet existed. 
The French ships, assuming them to meet and defeat such a 
fleet, would not be themselves in condition to do any more 
‘holding the Channel.” 





In reply to a question asked in the House of Commons 
on Friday last, respecting foreign warships building in this 
country, Mr. Goschen said that he understood that there are 


| eight battleships and cruisers and eight torpedo boat destroyers 


building for Japan, one coast defence ship for Norway, two 
cruisers for Chili, two for China, ove for Brazil, and one for 
Portugal, four torpedo boats for Austria, and one destroyer for 
Germany. 
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GAS ENGINES: FIRST REPORT TO THE 
ENGINE RESEARCH COMMITTEE.* 
By Professor FREDERIC W. BURSTALL. 
DESCRIPTION OF APPARATUS AND METHODS AND 
PRELIMINARY RESULTS, 

Objects of experiments.—The objects aimed at in making these 
experiments is to determine the effect produced on the economy of 
gas engines by altering one or more of the conditions which 
govern their working. In internal combustion engines there are a 
much larger number of factors to consider than in steam engines. 
Although the most favourable conditions of working for any 
particular gas engine may be known, it is difficult to ascertain 
whence the economy is derived. The factors to be considered 
are—the amount of compression, the speed, the ratio of air to gas, 
and the amount of heat which is to be rejected through the walls 
of the cylinder. An increase of compression, for example, is often 
regarded as conducive to more economical results; but it is 
uncertain whether the attendant increase in economy is really due 
to the compression alone ; for it is clearly impossible to state with 
certainty the cause of any such economy, unless the conditions of 
working are altered successively one at a time. Experiments of 
this kind have repeatedly been made with steam engines of all 
sorts and sizes. The valuable results obtained by the late Mr. 
Willans show what an amount of information can be derived by 
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limited by the most inaccurate of the instruments employed. — It 
would be almost too much to expect that every one of the com- 


out with so great a degree of precision. In the principal measure- 
ments probably the experimental error involved does not in any 
case exceed 1 per cent. 

In all the tests, with one exception, the deadweight on the brake 
was kept constant, and the power developed was rather more than 
half the power of the engine. It would naturally have been better 
to make the tests at the full power. This was attempted, but was 


| found to be impracticable under the varying conditions of speed, 


compression, and richness of charge ; so it was considered most 
advantageous to select a power which the engine could develope 
under all conditions with ease. When first the installation was 


| completed in London, it was intended to make a complete 


series of tests of the engine under all loads, at various speeds, and 
at various compressions ; owing, however, to the subsequent re- 
moval of the engine to Birmingham, it has not yet been found 
possible to carry out the whole of these experiments, but it is 
hoped that in a future report a complete set of trials under all 
possible conditions may be presented to the Institution. The 
general arrangement of the engine and measuring apparatus is 
shown in the plan, Fig. 1. 

Engine.—The engine used is of 2-horse power nominal, and is 
capable of developing a maximum of 5 indicated horse-power. 
It was built by Messrs, Fielding and Platt, of Gloucester, to whom 
the Committee are greatly in- 
debted for many suggestions, and 
also for their kindness inaltering it 
so as to adapt it for experimental 
purposes. The engine is of the 
ordinary horizontal kind, having 
a cylinder of 6in, diameter and 
l2in, stroke. The whole of the 
' valves are placed at the bottom of 
the cylinder, and worked in the 
ordinary manner by means of 
cams on the lay shaft. There is 
| considerable advantage in having 
all the valves on one detachable 
plate, as there is thus a minimum 










gases, and also the valves can be 
easily removed when leaking : 
the latter consideration is import- 
ant in an experimental engine, 














Fig. 1 


varying one at a time the conditions of working the same engine. 
All the published results of tests made on gas engines are based 
upon only one fixed set of conditions, which have been arrived at 
by the makers in a more or less empirical manner. This dearth of 
information is no doubt due to the fact that gas engines have not 
hitherto been made for experimental purposes, and that it is 
difficult to get any reliable results when an ordinary gas engine is 
tried under conditions but little removed from those of normal 
working. For this reason it was decided to employ in these 
experiments one engine of rather small size, which was specially 
constructed for experimental purposes. It was of course known 
that the absolute economy of such an engine would be inferior to 
that of a larger one ; but there seems no reason to suppose that 
the comparative economies under different conditions are different 
in the two sizes. Moreover, had the engine been of larger 
dimensions, it would have been impossible to measure with precision 
certain of the quantities, such as the volume of air. The present 
report deals entirely with the relative economies of the engine 
under varying conditions; but the apparatus has been arranged 
with the object of determining also a number of interesting theo- 
retical points with regard tu the combustion of the mixture, and 
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where even a leakage so slight as 
not to affect the working of the 
engine would cause error in the 
measurements. The governing is 
effected by means of an ordinary 
Watt governor acting on a small 
roller, which causes a charge of 
gas to be cut out when the speed 
is toohigh. The variation in the 
speed is produced by altering the weights on the governor, the 
engine being capable of running at any speed between 120 and 205 
revolutions a minute. At the lower speed the single tly-wheel 
is not sufficiently heavy for enabling the engine to run steadily ; 
and therefore the results of tests made at the lower speed are 
not so satisfactory as those made at a higher. 


Exhaust 


In order to effect the required changes in the amount of the | i t 3 
| Architects), Mr. John Aste, Bishop Barry, Mr. Phipson Beale, (.¢ 


compression, the connecting-rod is so made that its length can be 
varied at will by means of packing pieces at the crank pin head. 
To obtain low compression, the junk ring at the back of the piston 
can also be removed. The compressions employed in the experi- 
ments varied between 35 1b. and 90 1b. per square inch. 
variation in the amount of gas admitted per charge is effected by 
throttling the gas as it enters the cylinder. 

Measurement of the gas supply.—The most usual method of deter- 
mining the amount of gas used is by means of a wet test meter, 
which is, of course, perfectly satisfactory so far as measurement is 
concerned. The disadvantage of 1 meter is that it does not con- 
tro} the fluctuations of pressure which so frequently occur in the 
mains. <A calibrated gasholder H, Fig. 1, has therefore been 
adopted as a means of measurement. It has a diameter of 6ft., 





3ft. din., with a consequent 
capacity of about 100 cubic 
feet, which is sufficient for the 
requirementsof any single test, 
The advantage obtained by 
the use of a gasholder is that 
the pressure is perfectly con- 
stant from start to finish, and 
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a single sample of gas taken 
from the holder is identical 
in composition with the gas 
used throughout the _ test. 
a means of measurement 





if 

| 
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| of volume the gasholder is 
certainly accurate toone-tenth 

= of 1 per cent. The inner 

| moving bell is carried by a 











single wire running over two 




















pulleys, which are carried on 
ball bearings in order to 
reduce the friction. To the 
outer end of the wire are 
attached the counterbalance 
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weights, which give a pressure 
inside the holder equal to 1 Sin. 











Fig. 1 


also the relations between the temperatures and the ratios of air to | 


gas in the working charge. This last portion of the investigation, 
however, has not yet been attempted. 

All the measuring instruments employed have been calibrated by 
comparing them with some standard, as to the accuracy of which 
there could be no doubt. In several instances such a procedure 
has given rise toa great amount of labour and no little expendi- 
ture of time ; but experimental work of a high class is frequently 


compromised by being carried out with instruments about whose | 


accuracy no information is furnished. The experiments themselves 


may be perfectly accurate, and often are so; but it would be much | 
| pressure and temperature of the gas were measured as it passed 


more satisfactory if it were stated what precautions have been 
taken for determining the errors of the instruments employed. 
When a comparison is made of a number of results, it is always 
difficult to discover how far differences between them are due to 
real differences in the working conditions, or to inevitable experi- 
mental error. In a purely physical experiment, where the con- 
ditions can be regulated exactly and kept steady fora considerable 
time, it is possible to obtain results which are accurate to one part 
in a thousand ; and in a few special cases still more precise results 
can be obtained. In an engineering experiment it is hopeless to 


of water. In order to guide 
the bell during its ascent, four 
small rollers are attached to it 
so as to roll on two vertical 
guide rods, The volume 
of gas used during any 
given time is determined by 
through which the inner bell has 
are fastened to the inner bell at 





height 


measuring the 
risen, ‘Three scales 5 


points on its circumference 120 deg. apart, and are read by 
means of pointers and small microscropes attached to the outer 
fixed bell ; the object of using three scales is to eliminate the error 
which would be caused if the bell did not ride in a perfectly vertical 
line. 
with 


The capacity of the holder was determined by comparison 
a standard cubic foot measure, which was kindly lent by 
The holder 
was several times filled through the standard cubic foot, and the 
value of one division on the scales was thereby determined, The 





out of the holder, the pressure by means of a U-gauge, and the 


| temperature by a thermometer whose bulb was placed in the 


supply pipe. Special care was taken to prevent any leakage of gas 


| either in the holder or in the supply pipes, and the use of the gas 


expect such accuracy, owing to the great difficulty of keeping the | 


working conditions sufficiently steady from beginning to end of the 
experiment. With ordinary care, and the use of appliances such 
as are found in all works, probably all that can be expected is to 
get results correct to 3 or 4 per cent.; with special care it is 
possible to get them as accurate as half of 1 per cent., but it is 
not suggested that al] the results of the present experiments have 
this high degree of accuracy. The accuracy of any experiment is 
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holder rendered it easy to determine if any leakage existed. 
Measurement of the vir supply.—In order to determine the amount 
of air used per stroke, it was considered advisable to measure the 
air by means of a meter. The usual method is to deduce by cal- 
culation. The direct measurement of the air is believed to have 
been carried out in only two instances—first by Messrs. Brooks and 
Stewart, of Hoboken, and next by Dr. A. Slaby, of Berlin. The 
arrangement of the air supply is practically the same as that em- 
ployed by Dr. Slaby ; but as his researches are not well known in 
this country, it may not be out of place to describe the method. 








* A section of the engine reproduced from a tracing supplied by the 
makers, is shown in Fig. 14. Thediameter of the piston was, however, 
reduced, and a liner fitted in the cylinder reaching from the front to the 
commencement of the hemispherical part where it ends abruptly. 


of surface exposed to the hot | 
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and a working stroke of about | 
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The meter M employed, Fig. 1, is a 400-light standard y 

made by Messrs. Alexander Wright and Co., of Westmi a meter 
air is forced into the meter by means of a Sturtevant ble The 
which is driven by a small motor A ; the pressure of the wea B, 
constant by means of a gas governor G. After passing 1 he kept 
the meter, the air is delivered into what may be termed through 
box X, the purpose of which is twofold ; firstly, to prever cue 
mable gas from passing back into the meter; and Pattyn 
provide a relief in cases of back ignition. The tirst Ohi y; to 
attained by making the air pass through a non-return valves. 3 
the second by employing for the top of the safety box a lo a = 
held in position only by being embedded in tallow, That ya a“, 
arrangement is necessary has been proved on seeersl ease sa 
when back ignitions occurred ; and nothing more serious thee 
happened than the shutting of the non-return valve and the bl wg 
ing of the cover off the safety box. Before the air reaches the 
engine it passes into a large rubber gas-bag R, which preve a 
fluctuations of the pressure in the meter during the suction st 2g 
Although the direct measurement of the air supply is Se we i 
sidered a difficult and somewhat dangerous undertaking, no difficulty 


has ever been found with this portion of the apparatus, Th, 
pressure and temperature of the air are measured by means of 2s 
gauge and thermometer similar to those used in the gaspipe The 

. e 


air meter was checked by blowing air through it into the 
and was found to be correct to half of 1 per cent. 

Measurement of heat rejected into jacket.— Instead 
the ordinary circulating tank, the cooling water is run from . 
calibrated tank T through the water jacket, and thence is A 
charged, The capacity of the tank is sutticient to hold w x 
enough fora single test. The temperatures of the inlet and 
water are measured by means of thermometers F, whose bulbs are 
immersed in the inlet and outlet pipes. For fixing the ther. 
mometers in the pipes, so as to prevent leakage, and also to ensure 
that the readings of the thermometers are a correct indication of 
temperature of the water or gas in which their bulbs are placed 
the usual method is to employ a steel cup with very thin walls’ 
which is screwed into the pipe ; the interior of the cup is filled with 
mercury, and the bulb of the thermometer is placed therein, Such 
an arrangement naturally causes the thermometer to read always 
too low ; and having « large thermal capacity, it does not respond 
to rapid changes in the temperature of the tluid which js passing 
through the pipe. The method employed with the whole of the 
thermometers in the present experiments is to immerse the naked 
bulb into the pipe, leakage being prevented by soldering the glass 
stem of the thermometer to a screwed brass plug by means of 
Thomas's fusible metal; this metal has the great advantage of 
enabling glass and brass to be fixed together with a pressure-tight 
joint. The temperature of the jacket is kept constant by regulat 
ing the amount of water discharged, by means of a cock on the 
outlet pipe. 


gashc Ider, 


of employing 


ater 
outlet 


( To be contin ued.) 








INSTITUTION OF CIVIL ENGINEERS, 

THE annual dinner of the Institution of Civil Engineers was 
given on Wednesday evening in the hall of the Middle Temple, ‘The 
chair was occupied by the President, Sir John Wolfe Barry, and 
among the numerous guests and members present were ; — Professor 
Aitchison, A.R.A. (President of the Royal Institute of British 


Vice-Admiral Sir Frederick Bedford, Mr. Moberly Bell, Colonel 
Sir William Bisset, R.E. (Government Director of Indian Railways’, 
Mr. Justice Bruce, Major-General Sir Owen Burne (Chairman 
of Council of the Society of Arts), Major Cameron, RE. 
(Crown Agent for the Colonies), Mr. Lewis Coward 


| (Treasurer of Gray’s Inn), Professor Dewar, Lieutenant-General 


Sir Robert Grant, R.E. (Inspector-General of Fortifications), Mr. 
J. G. Griffiths, Mr. Inderwick, Q.C. (Treasurer of the Inner 
Temple), the Master of the Rolls, M. Loreau (President of the 
Société des Ingénieurs Civils de France), Mr. J. W. Lowther, 
M.P., Sir William MacCormac (President of the Royal College of 
Surgeons), Mr. Macrory. Q.C, (Treasurer of the Middle Temple), 
Lieutenant-General Sir Edwin Markham, R.A. (Inspector-General 
of Ordnance), Mr. Edmund Neel, General Sir Henry Norman 
(Agent-General for Queensland), Sir Montague Ommanney (Crown 
Agent for the Colonies), Sir Walter Peace (Agent-General for 
Natal), Sir Frederick Peel, Sir Westby Perceval (Agent-General 
for Tasmania), Lord Reay, the Hon. W. P. Reeves (Agent 
General for New Zealand), Mr. G, J. Shaw Lefevre, Mr. 
C, J, Stewart (Clerk to the London County Council), Mr. 
J. W. Swan (President of the Institution of Electrical En- 
gineers), Sir David Tennant (Agent-General for the Cape), Sir 
Spencer Walpole (Secretary to the Post-office), Mr. Waldron 
(Under ‘Treasurer of th: Middle Temple), Major - Genera 
Sir Charles Wilson (Director General of Military Education), ‘ir 
Frederick Abel, Lieutenant-General Sir Andrew Clarke (Agente 
General for Victoria), Sir Edward Frankland, Dr. Pole, Sir George 
Stokes, Professor J. H. Biles, Sir Alexander Binnie, Sir Frederick 
Bramwell, Sir George Bruce, Sir Charles Hartley, Mr. 5. W, 
Johnson, Mr. Baldwin Latham, Mr. E. P. Martin, Sir Grilford 
Molesworth, Mr. W. H. Preece, C.B., Sir Robert Rawlinson, Mr. 
H. J. Rouse, Mr. Alex. Siemens, Dr. Tudsbery (secretary), 
Professor Unwin, Mr. F. J. Waring, C.M.G., Mr. F. W. Webb, Sir 
Leader Williams, Sir Malcolm Fraser (Agent-General for West 
Australia), Sir J. Aird, M.P., Mr. Cripps, Q.C., M.P., Sir John 
Evans (President of the British Association), Mr. Freeman, Q.(., 
Colonel Gordon, R.A., Sir John Jackson, Mr. Littler, Q.C., Mr. 
Moulton, Q.C., Vice-Admiral Sir George Nares, and Mr, James 
Forrest (secretary). 











AccorDING to a recent report of the United States 
Consul General at Shanghai, written for the purpose of warning 
his countrymen, seeking railway employment, against coming to 
China without a definite contract of employment with some 
reputable firm made before they leave America, there are two 
railways in China now being worked:—From Tientsin to Peking, 
79°68 miles in length; and from entsin to Chung-non-so, 
213°85 miles. From Tientsin to Peking one passenger and one 
mixed train are run daily in each direction, On the Tientsin to 
Chung-non-so line one passenger train is run daily each way. 
While five mixed trains are run in each direction daily, each train 
covers only part of the distance. Twenty-seven foreigners are 
employed on these two lines, of whom four are locomotive 
engineers, and the others managers, division superintendents. 
&c, The operatives are practically Chinese, and no foreigner can 
compete with them. The highest salaried natives on the railways 
are the telegraph operators, who are paid £3 14s. 2d. a month: 
locomotive engineers receive from £1 17s. ld. to £2 15s, lld. a 
month ; brakesmen, section hands, labourers, &c., receive from 
11s. 2d, to18s. 7d. a month. The fare from Tientsin to Peking is jd. 
per mile, and on the other line is 34d. per mile. The volume of 
traffic is so large, and the working expenses are relatively so small, 
that this line has paid dividends at the rate of 15 per cent. per 
annum since it has been opened for traffic. There is now under 
construction from Shanghai to Woosung, a distance of 14 miles. 
This work, commenced about fifteen months ago, is being carried 
out entirely by Chinese labour. The grading is almost finished, 
but no sleepers or rails have been laid for necessary constructic nj 
The plan of his Excellency Sheng, Director Gencral of tbe 
Imperial Chinese Railway Administration, is very comprehensive. 
comprising a branch line from Canton to Peking, about 1500 miles ; 
a line from Shanghai up the Yangtze Valley, about 2500 miles ; 
and a line west from Canton, about 1500 miles; but these lines 
are at present in the air. They will oniy be built as money can 
be borrowed outside of China for their construction. 
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RAILWAY MATTERS. 
Me. T. B. Grierson, of the Dublin, Wicklow, and 


» ford Railway, has been egg engineer and locomotive 
West endent of the Lancashire, Derbyshire and East Coast 
supe ; 

ilway- 
= vather from an Indian contemporary that the 

oye Department of the Great Indian Peninsular Railway 
Locome perimented with the use of petroleum for coal and found 


wently ex _ 
recent) t unfavourable, The reason is not stated. 


the experimen 


Qy Saturday last Sir Henry Oakley resigned his | 


ition as general manager of the Great Northern Railway 

05) bs 

tompany, and on t ¢ ote i 

Board of Directors of the Central London Railway Company. 
yi 


THE 
Hampstead 


Light Railway Commissioners sitting at the 
Vestry Hall last week, after a three days’ public 
vv ty. decided that the necessity for the ‘‘light railway” 
aac Finchley, Hendon, and Hampstead had not been proved, 
pe declined to grant an order for its construction. 


Tux French Chamber of Deputies has adopted a Bill 
iz the city of Paris to borrow £6,600,000 for the con- 
struction of a metropolitan railway. The Compagnie Général de 
Traction and the Société Creuzot, together with the Banque 
Internationale and Messrs. Bénard and Joriscorsky, form the con- 
cessionaires. ; ; 

Tue Administration of the Belgian State Railways has 
laced an order with Messrs. Neilson, Reid, and Co., Hyde Park 
F owomotive Works, Glasgow, for tive express passenger engines, 
with tenders on two 1-wheeled bogies, all to the latest designs of 
Vr, John F. MeIntosh, locomotive superintendent of the Caledonian 


authorisit 


Railway ¢ ‘ompany. 


Tux Berlin Society of Mechanical Engineers is offering | 


for a plan for transferring trains between the electric 
iilroad now under way and the surface street lines by 
means of elevators and turntables, The terminus of the elevated 
railroad will not permit of an incline, Provision is to be made for 
a train consisting of two motor cars and one trailing car. The first 
Plans must be handed in by October 20th, 


1 prize 
elevated r: 





prize js 288 dollars. 
next. 

AccorpInc to the telegram received by the Secretary 
of State for India from the Viceroy, the expenditure on construc- 
tion of railways in 1897-98 fell considerably short of the pro- 


eramme set out in the Budget Estimates, partly because of the | 


demands on the Treasury caused by war and famine, and partly 
hy reason of strikes in England. The total expenditure of all 
kinds, both State and companies’ railways, was Rx. 10,570,000, 
and Rx. 13,200,000 are estimated for 1898--99. Total of two 
years, Rx, 23,770,000. 

Ix opening the case for the promoters of the City and 
Brixton Railway before the House of Commons Committee last 
week Mr. Littler, Q.C., mentioned incidentally that the City and 
South London Company were now constructing a new tunnel under 
the Thames in connection with their Islington extension, and that 
consequently they intended to abandon their original London 








Bridge tunnel, which would now be available for the growth of } 


mushrooms in the same way as the Waterloo tunnel at Edinburgh, 
where these succulent fungi are cultivated with considerable 
success, 

Tur total mileage of new railways constructed in the 
United States last year was 2108, The new mileage of last year, 
therefore, exceeds that of 1896, which, according to Poor's 
“ Manual,” was 1996°72, and that of 1895, which was 1922°25; 
but it is lower than’the new construction of 1894, which Poor puts 
at 2263°97 miles, and, of course, is far beiow that of 1890 to 1892 
and earlier years. The corrected total still leaves California in the 
lead with 221°14 miles. Next comes Arkansas, 151°2 miles; 
Michigan, 144°31; Louisiana, 144; Wisconsin, 142°1; Pennsyl- 
vania, 124°29:; Alabama, 122°5; Georgia, 177°7; Missouri, 109°2; 
and Mississippi, 108°9 miles, 


A NoveL feature of the intended Pan-American E:xhi- 
bition, which is to be held at Cayuga Island, Niagara Falls, is a 
huge round tower of steel, 500ft. high, around which, like the 
blades of a spiral conveyor, run two railway tracks, one to serve as 
the up and the other as the down line, the two tracks forming two 
independent threads on the outside of the tower. The grade of 
the tracks is intended to be about 20 per cent., and as the tower 
is to have a diameter of 80ft. at the bottom, and about 50ft. at the 
100ft. level, the railway will rise about 40ft. at every completed 
circuit of the tower. A rack rail is to be used, and the cars are to 
be worked by electrical power generated from the Falls. The 
seats on the cars are to face radially outward from the tower. 

Aw accident happened on Monday morning on the 
South-Eastern Railway at St. John’s Station, at the junction of the 
main line with the North Kent Railway. A train from Tonbridge 
Junction was standing about 100 yards south of the station await- 
ing the signal to enter, when during a fog and from some cause at 
present unexplained, the corridor train from Hastings ran into it. 
The guard of the stationary train heard the other one approach- 
ing, and jumped out, but was too late to warn the passengers, 
The guard’s van and a third-class carriage were wrecked, two 
young women and a man were killed, and several persons were 
badly injured. Apparently no damage was inflicted on the 


Hastings train, which was made up of American saloon carriages. | 


CarriAcEs lighted with acetylene gas have been running 
for several weeks on the Pontiac Pacific Junction Railway, from 
Ottawa to Waltham, Ontario. Mr. P. W. Resseman, general 
superintendent of the company, writes to our American contem- 
porary Engineering News :—‘ The test of calcium carbide acetylene 
gas for lighting our passenger trains for the past month has been 
most satisfactory. Under the old system of oil lighting our 
coaches with the 14-light chandeliers, gave a poor light ; under 
the acetylene gas system we use but five lights in the body of the 
coach, and with most satisfactory results, being a far better light 
than electricity or any gas light now used in coaches in the United 
States or Canada, I believe we are the first railway to inaugurate 
this system, 
the old system. At present the generator for the full train is 
located in our baggage car and piped to the different coaches, but 
it is our intention to install each car with a small generator of its 
own, which will do away with piping connections between the cars.” 

A Brit for the construction of a new electric railway 


from Brixton to the City, with stations at Brixton-hill, Lorne- 
road, Kennington-oval, Kennington-cross, Lambeth, St. George’s- 


circus, and King William-street, which the City and South London | 


Company, who will have connections at the Oval and at King 
William-street, have agreed to work in perpetuity, came last 
week before a Committee of the House of Commons consisting of 
Mr. S. Hoare, chairman, Colonel Long, Mr. Schwann, and Mr. 
Tl, G. Ashton. Mr, Littler, Q.C., in opening the case for the 
promoters, said the scheme was originally threatened with con- 
siderable opposition ; but the London County Council, the 
London, Chatham, and Dover Railway Company, and_ the 


Lambeth Vestry were apparently satisfied that they would not | 
be injuriously affected, as they were not represented by counsel. | 


The construction would be carried on by the shield system, which 
had been so successfully adopted in the case of the Central 
London Railway and elsewhere throughout the metropolis. Mr. 
Mott, chairman of the City and South London Railway, gave 
evidence to the effect that there would be no difficulty in raising 
the capital of £1,200,000 necessary for constructing the railway, 
along with the stations and other incidental works, After hearing 


engineering evidence from Sir Benjamin Baker, the Committee | 


decided to pass the Bill, subject to the insertion of certain clauses, 


he same day was elected chairman of the | 


The cost after the installation is cheaper than under | 


| NOTES AND MEMORANDA. 


THE prneent year is eventful as being the centenary of 
| Nicolas Louis Robert’s great discovery in connection with the 
| manufacture of paper. It was in 1798 that Robert conceived the 
idea of making paper by means of an endless wire machine. 


As there may be many opportunities for the use of 
aluminium in engineering work, where a bright surface is not 


| this metal may be easily blackened. The process is as follows : 
The metal having been carefully cleaned with glass paper, a coat 
| of olive oil is applied to it, and it is then heated till the oil boils. 
When a yellow colour has been thus obtained, a second coat of oil 
| is applied, and the metal is strongly heated till it turns black. 
oil is then wiped off. 


formed the subject of a communication to the Paris Academy of 
Sciences by M. P. Janet. The variation of the resistance of the 
lamp as a function of the difference of potential at the ends of the 
filament is measured, and also the variation in the resistance of 
a cooled lamp as a function of the time. From these, with the 
weight of the filament, the temperature can be deduced, assuming 
that the filament is composed of pure carbon. Four lamps gave 
concordant figures, namely, 1610 deg., 1630 deg., 1620 deg., and 
1720 deg. Cent. 


EMPLOYMENT in the engineering and metal trades 
during February, though much improved, was still affected by the 
recent dispute. The percentage of unemployed union members in 
this group of trades at the end of February was 7'0, compared 
with 6°4in January. The percentage for February, 1897, was 2:0. 
| The proportion of unemployed, however, has been increased by the 
inclusion of a certain number of members of engineering unions 
who during the previous months have been omitted as being on 
strike or locked out. If these were excluded, the percentage un- 
employed in the group would be 4°1. 
employment had considerably improved, the percentage of un- 
employed union members at the end of February being 6°8, 
compared with 10°9 for January. The percentage for February last 
year was 5°8, 


the South Staffordshire Institute of Iron 
Managers, on ‘‘ American Iron and Steel Practice,’” by Mr. Archi- 


blast furnace plant, comprising one furnace with all accessories, 
and with a capacity of, say, 2000 tons per week, is £60,000. 
England, a pair of furnaces of the Cleveland type, with all acces- 
sories, capable of making 1000 tons of pig iron per week each, from 
Spanish hematite containing 50 per cent. of iron, costs about 
£60,000, exclusive of land, or £30,000 per 1000 tons of pig iron per 
week, This is the same figure as quoted above for the American 
plant, except that the latter deals with 63 per cent. ore. If this 
were reduced to 50 per cent., the output would be reduced 
approximately in proportion, raising the capital outlay from 
£30,000 to £38,000 per 1000 tons per week, and making the 
American plant somewkat more expensive than the English. 


A BLAST furnace plant in the Mahoning Valley, typical 
of ordinary American practice, comprises two furnaces 77ft. high, 
19ft. 6in. diameter of bosh, 10ft. diameter hearth, each being 
furnished with four hot-blast stoves on the three-pass principle, 
70ft. high by 19ft. diameter. The output is 250 tons per day per 
| furnace, or 1750 tons per week each. The blowing engines work 
at 90 revolutions, the air pressure varying from 84 to 11 lb. per 
square inch. The lining of such a furnace lasts four years, after 
producing 270,000 tons of pig iron. This, says Mr. A. P. Head, 
compares unfavourably with Cleveland—England—-practice, where 
| in one case a lining lasted 18 years, after producing 500,000 tons of 
pig iron from local ore. The Americans believe in ‘‘a short life and 
a merry” for farnace linings. The ore is all from Lake Superior, 
containing about 63 per cent. of iron, one quarter being the fine 
Masabi ore, and the remainder harder varieties from the Menominee 
range. Metal is tapped every six hours, The resulting pig 
Bessemer quality —contains 0°1 per cent. or under of phosphorus, 





The | 


In the shipbuilding trades | hubs of some of the large wheels from their shafts proved fruitless, 


AccorDING to the paper read on Saturday last before | 
and Steel Works | 


required, it may be of interest to some of our readers to know how | 





MISCELLANEA, 


Tue death is announced of Mr. E. Druce, C.E., who 
superintended the building of the Admiralty pier at Dover on 
behalf of the Government, and was in charge of the structure 
until it was handed over to the Dover Harbour Board by the 
Government several years ago. 


Tue Foleshill Fever Hospital has just been successfully 
lighted by oil conveyed to the burners through pipes, in a similar way 
to gas, from a tank outside the building, the Imperial Oil Lighting 
Company, of Coventry, being the contractors. This is of interest 
as being the first public institution so lighted, but there are several 
others to be lighted in the same manner, 


In a communication to the Iron Trade Review, of 


| Cleveland, U.S.A., Mr. Andrew Carnegie advocates the establish- 


THE temperature of electric ix candescent lamps recently | 


ment of a big commercial shipyard on the waters of New York 
harbour. He says that the prices which the British and German 
shipbuilder must pay for steel are so much higher than we have to 
pay in New York—that is, nearly 30 dols., as compared with 
22 dols. or 23 dols.-——-that a well-equipped New York shipyard could 
compete with the world. 


Tue St. Petersburg correspondent of the Times 
announces the death, at the age of seventy-seven, of Admiral 


| Popoff, the inventor and constructor of the two famous circular 


| ironclads 





0°05 per cent. sulphur, 1 to 2 per cent. silicon, and 9°6 per cent, of | 


manganese. 


In a recent article on the amount of waste water power 
in Iceland, Cosmos says the immense waterfalls there would suffice 
to supply all the 75,000 inhabitants with as much light and heat 
as they could possibly want, and might also open up the country 
industrially. The Gulf Stream makes the climate quite bearable, 
in spite of the high latitude. ,The three cataracts, Allarfors, 
Sullfors, and Godafors, could develope a power greater than the 
largest waterfalls in Europe. Their first duty would be to heat 
and light the capital, Reykiawik—a town of 4000 inhabitants, 
whose population has doubled during the last twenty years—making 
use of a roaring torrent three miles from the town. The soil of the 
island, which is of voleanic origin, is rich in minerals, and water 
power is everywhere available for electro-metallurgical processes. 


It is also remarked that if Iceland took a more serious position in | P ; . a 
the minds of the civilised world its situation is a valuable one for | Then as the pressure drives back the water and the second deck is 


scientific observations and for a meteorological observatory, which 
could contribute useful information as to the laws governing tem- 
pests, and might also be of practical service in telegraphing warnings 
of approaching storms, 


| question of sewage treatment in Lancashire are given in the recent 
report of Mr. RK. A. Tatton, chief inspector to the Mersey and 
Irwell Joint Committee. The report shows that in the area of the 
Mersey and Irwell watersheds there are seven county boroughs, 
| with a population of 1,179,331, and a rateable value of £5,214,252 ; 
| eleven non-county boroughs, with a population of 294,677, and a 
rateable value of £974,411 ; sixty-two urban district councils, with 
a population of 639,620, and a rateable value of £2,674,721; and 
ten rural district councils, with a population of 122,313, and a rate- 
able value of £867,623. The total population is 2,235,941, and 
the total rateable value £9,731,008. On the rivers Irwell and 
| Roach there are 278 manufacturing works, on the Irk 43, on the 
Medlock 21, and on the Mersey 68, making a total of 410 manufac- 
turing works. As regarded the deposit of solid matter, the 
improvement reported on in March, 1896, has been well main- 
| tained, and the bed of the river in its upper reaches is now 
practically free from cinders. Under the‘head of ‘* Liquid Sewage 
Pollution,” it is stated that the progress made by the local 
authorities during the past two years had been, on the whole, 
satisfactory. In 1892 there were 74 urban authorities. Now there 
are 80 urban authorities in the area under the charge of the 
Committee. Of the 74 only 27 had works in operation in 1892. In 
January of this year there were 61 such authorities with works in 
operation. Besides this, 16 now have works in process of construc- 
tion, as compared with eight in 1892. With regard to Manches- 
ter and Salford, the report states: ‘‘These two authorities are 
both under orders of the Court ; their united population amounts 
to more than one-third that of the whole watershed. The cost of 
filtration works is probably the stumbling-block ; but although the 
amount required is undoubtedly a large sum, if it is compared with 
the population or the rateable value, the outlay on either of these 
bases is small compared with what many other towns have had to 
incur. Manchester has up to the present time spent less on 
sewage works, on the basis of the rateable value, than any other 
town in the watershed, and Salford comes next. When they have 
carried out filtration works they will still be considerably below the 
majority of their neighbours. That filtration is necessary is now 
generally recognised, and that the present treatment at the Man- 
chester and Salford outfalls is insufficient has been very clearly 
demonstrated by samples which have been taken at six different 
| points on the Ship Canal.” 








Some interesting statistics bearing upon the vexed | 


| pressure become too great. 





the Novgorod and Vice-Admiral Popoff, commonly 
called the Popofkas, in the Black Sea. Between 1851 and 18 
during the Crimean War, Admiral Popoff captured and sank seven 
vessels of the allied fleets. He had commanded in the Black and 
White Seas, and also in the Pacific, and was a member of the 
Naval Council. 

THE services of dynamite have had to be requisitioned 
to separate parts of the cable machinery in the power-house of 
the Capital Traction Company, Washington, D.C., which was 
destroyed by fire some months ago. Attempts to separate the 





es 


and as a last resort they were blown off. Notwithstanding the 
fact that precautions were taken to prevent accident, portions of 
the wheel were blown a considerable distance, but fortunately no 
one was injured. 


Ar the last weekly meeting of the Mersey Docks and 
Harbour Board the Works Committee recommended the Board to 


bald P. Head, A.M. Inst. C.E., the average cost of an American cut away the haunches of the sill and to remove the lower altar- 


courses of the Herculaneum Graving Dock, No. 2, at an estimated 


. | cost of £5500 ; and to modify the arrangements at the pumping 


station, Herculaneum Graving Docks, so as to permit of the pumps 
ordered to be provided for that purpose being utilised for giving 
increased depth of water in the Herculaneum and adjoining docks, 
at an estimated additional cost of £6050. 


Wirs reference to the smoke nuisance in Bombay, the 

airman of the Bombay Chamber of Commerce declares in his 
annual address that so little notice is taken of this growing evil 
that the ‘‘ beautiful” island is fast becoming a smoky manufac- 
turing district. He says:—‘‘It is surely undesirable, to put it 
mildly, to allow these mills, ever increasing in number, to go on 
polluting the air to the utmost bent of their pleasure. It certainly 
cannot add to the salubrity of the city, and 1 think the matter is 
sufficiently aggravated for it to be seriously taken up.” 


BorinG explorations have been going on for a con- 
siderable time near Dalton-in-Furness, in the hope of finding new 
veins of iron ore, as the present large deposits in various parts of 
the district of hematite ore, which have been worked now fora 
great many years, are being gradually exhausted. It is reported 
that a fine vein of blast ore has been struck at a depth of about 
forty fathoms, its proved thickness being considerably over 30ft. 
If the information be correct, this will prove one of the most 
important discoveries of ore that has been made in the district for 
many years. 


Tue Rivers Committee of the Manchester Corporation, 
at a meeting held on Friday last, discussed the ‘‘ biological” system 
of treating the sewage at Davyhulme. which was recommended by 
a sub-committee. Various estimates have been made of the cost of 
the new system. The calculation of the City Surveyor, who has 
been instructed to prepare plans for proposed new works at Davy- 
hulme, is that an outlay of £127,000 will be required for an area of 
thirty-five acres. The Committee decided to begin experiments 
on an area of four acres only, and a resolution was passed asking 
the Mersey and Irwell Joint Committee to sanction an extension of 
time which will enable the Corporation to carry out the works. 


AN aspirant to fame has contributed to an American 
technical contemporary his proposed ‘nethod of raising the United 
States battleship Maine. He proposes to begin at the conning 
tower by making the top air-tight. On a vessel alongside he would 
place air-pumping equipment, connecting with the top of the 
tower. If the ship is now in only 30ft. of water it will take but a 
pressure of 15 lb. to the square inch to force the water down, 


reached, it can be tied to the upper structure if the required 
In this way the divers will never be 
working in water deeper than the distance between two decks, 
and means can easily be taken for their safety. By keeping up 
the air pressure, which need not be more than 20 Ib. to the square 
inch, even if the ship is 40ft. below the surface, the water is finally 
ejected, the torn parts of the hull are planked over, and the ship 
rises by her own buoyancy, just as naturally as she floated when 
launched. In short, this: plan proposes to make the water go out 
of the same hole that it came in at. 


Tue London County Council have adopted the report 
of the Fire Brigade Committee recommending the conditional 
acceptance of Messrs. Yarrow and Co.'s offer to supply for £8000 a 
fire-float containing pumping and propelling machinery, The 
following are the particulars of the proposed craft :—The length of 
the vessel will be 100ft., the beam 18ft., and the draught about 
lft. 7in., and it is estimated the speed will be from 9 to 10 knots. 
The vessel will be propelled by twin-screw compound condensing 
engines, developing about 180-horse power, deriving steam from a 
pair -of Yarrow’s water-tube boilers. These boilers are also 
designed to supply the fire pumps, which will consist of four 
powerful Worthington duplex pumps, each capable of discharging 
500 gallons per minute, any one or more of which pumps may be 
started as occasion requires and worked at full power. These 
pumps will deliver into a discharge pipe connected with a water 
tower or large air vessel in the forward part of the craft, and from 
which a series of branches will be carried with shut-off valves con- 
nected with any required number of fire-hoses in action. On the 
top of this large air vessel will be mounted a water-tower ladder, 
the two sides of which will be formed by water pipes delivering at 
its topmost end and through two 2in. nozzles, The direction of 
these nozzles can be varied according to the instructions of the 
fireman at the top of the ladder by lifting, depressing, or swinging 
the water ladder from the deck. Branches will be taken under- 
neath the deck from the pump delivery pipes to either side of the 
vessel forward or aft. The valves will be arranged in such a 
manner that the pumps may be made to discharge overboard at 
any of the four orifices provided, so that’ the vessel may be 
manceuvred to starboard, port, or broadside on. The vessel will 
be fitted with steam steering gear, steam winch, towing apparatus, 
and provided with two small boats, and the craft will be built of 
the same class of material at present used by Messrs, Yarrow and 
Co. for light vessels constructed for her Majesty’s Government. 
The propellers will be fitted in raised tunnels on either side of the 
vessel, so as to obtain the advantage of the lightest possible 
draught, and to ensure the capability of manauvring near shore, 
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THE ARMOURED CRUISER AMAZONAS. 

THE United States Government have been buying or tiving 
to purchase ships of war in various directions, and with varied 
success. The Brazilian Government have sold two, probably 
at a considerable profit, namely, the Amazonas and her sister 
the Almirante Barroso. The former has been lying off 
Gravesend all the week. Our illustration gives a very good 
idea of her principal features. 

The Amazonas was built at Elswick, and is a very fine 
vessel. She has a displacement of 3600 tons, is 330ft. long, 
43ft. 9in. beam; her mean draught is 16ft. 10in., her horse- 
power 7000; she carries for her size a tremendous armament, 
including six 6in. quick-firers, four 4-7in. quick-firers, ten 
6-pounders, four Maxims. 

A 3in. protective deck extends from stem to stern, and 
additional protection to the machinery and boilers is afforded 
by the reserve longitudinal bunkers, which carry coal to a 
height of about 6ft. above the water-line. 
attained a speed of 20 knots with natural draught, and 21-05 
knots with forced draught. The gun positions are protected 
by 4$in. armour. A very powerful fore-and-aft fire can be 
obtained, as two of the 6in. guns are in shields on the poop 
and forecastle, and the other four are sponsoned out, two 
forward and two aft. The 4-7in. guns are carried in recessed 
ports, so as to be clear of the fire of the larger pieces. The 
ammunition is supplied through hoists worked by electric 
motors. 








MOTOR CAR NOTES. 





THE surveyor to the Vestry of the Parish of Chelsea, Mr. 
T. W. E. Higgins, A.M. Inst. C.E., has furnished a report on 
the purchase of motor dust vans, in which he expresses 
the opinion that should the cost of working motor vehicles | 
even approximate to that of horse-drawn ones, every local | 
authority responsible for cleansing the streets should en- | 
courage their use, both on sanitary and economical grounds ; 
more particularly should this be the case in populous London 
districts. A whole army of men and boys are there engaged 
in merely picking up horse droppings, and the public are so | 
accustomed to the sight that the enormous expense entailed 
by it is hardly ever realised. But if motor vans and carts 
were substituted for only the horse-drawn vehicles now used 
for the purposes of the vestries and district boards within the 
metropolitan area, an appreciable saving in the matter of 
street cleansing would ensue. With regard to the comparative | 
cost of motor van and dust carts hauled by horses, Mr. | 
Higgins gives the following interesting figures :— 


Motor van, capital expenditure .. £320 0 0 
Annual Expenditure. | 
Driver's wages, 35s. per week yee 115 0 | 
Two dustmen, 23s. per week 210 0 
Fuel, water, &c., .. .. .. 200 | 
Per week 46 5 0 
£6 5s. for 52 weeks = perannum ? $25 0 0 
10 per cent. for depreciation, &c., say 3210 0 





| 
0 | 


£357 10 














Tio Dust Vaus 


Two horses at £70 .. 0 0 


and Horses, Capital Expenditure, 
ie tata owe ma 140 


Two dust vans at £50 1 0 0 
e240 U0 O 
Annual Expenditure. 

Drivers’ wages, twu at 28s. per week 216 oO 
Two dustmen at 25s. per week .. cc 210 0 
Fodder, &c., two horses at 16s. per week 112 0 
Per week £618 0 

£6 18s. for 52 weeks = perannum 358 16 0 
Depreciation at 5 per cent. 12 0 0 
£370 16 0 


The above shows that though the capital expenditure would 
be about £80 more for a motor van than two horse-driven 
ones, yet the annual expenditure on the former is sufficiently 


| low to more than repay the interest on the extra money 


The Amazonas | 


borrowed to pay capital expenditure on the motor van. 





Ar Chester recently, Mr. Henry Burton Webb, manager of 
the Rock Ferry Cycle Company, was charged with a breach 
of the Locomotive and Highways Act. It appeared that Mr. 
Webb arrived at Chester from Shrewsbury with his motor 
cycle, which there failed for want of oil. He bought a 
quantity of benzine, and was proceeding to examine the cycle 
with a light when the benzine exploded, the fiames rising as 
high as the houses. A boy was severely burnt, and is still in 
the infirmary, and two other persons were burnt less seriously. 
Mr. Smith, town clerk, said that benzine was a highly volatile, 
inflammable article, and he called the inspector of petroleum 


to show that it flashed of its own accord at a temperature of | 


51 deg. The defence was that the people flocked round to see 
the machine, and that the affair was purely an accident. 


The Bench thought that there had not been reasonable care | 


taken, and they inflicted a fine of 20s. and costs. 








INSTITUTION OF NAVAL ARCHITECTS. 
SESSION 1898, 
THE following programme of the ensuing meetings has just been 


published :—Wednesday, March 30th, morning at twelve o'clock ; | 


on Thursday, March 31st, morning at twelve, and evening at seven 
o'clock ; on Friday, April 1st, morning at twelve, and evening at 
seven o'clock. The Right Hon. the Karl of Hopetoun, G.C.M.G., 


| President cf the Institution, will occupy the chair. 


PROGRAMME OF PROCEEDINGS, 

Wednesday, March 30th.—Morning meeting at twelve o'clock : 
(1) Annual report of Council ; (2) election of the President, the 
officers, and Council ; (3) address by the chairman, the Right Hon. 
the Earl of Hopetoun, G.C.M.G. 

The following papers will then be read and discussed :—(1) 
‘Recent Trials of the Cruiser Diadem,” by Sir John Durston, 
K.C.B., R.N., Engineer-in-Chief of the Navy, Vice-President ; 


| (2) ‘* Riveting by Electricity,” by Herr F. von Kodolitsch, Mem- 


ber ; (3) ‘‘Investigations of the Nature of Surface Resistance of 
Water and of Stream Line Motion under certain Experimental 
Conditions ” (second paper), by Professor Hele Shaw, LL.D. 
Thyrsday, March 31st.—Morning meeting at twelve o'clock: (1) 
“Horse-power absorbed by Skin Friction and Wave Making in 





Ships of Different Forms and Proportions as Deduced from I’'ro 
gressive Trials,” by Mr. James Hamilton, Member of Council ; (2) 
‘‘Submarine Torpedo Boats, their Influence on Torpedo Boat 
Architecture, and their Value in Warfare,” by Captain W. H. 
Jaques, late U.S. Navy, Associate; (3) ‘‘ Experiments on the 
Effect of Direction of Turning in Twin Screws,” by Mr. R. E. 
Froude, F.R.S8., Associate Member of Council ; (4) ‘ Trunk-deck 
Steamer Oscar II.,” by Mr. W. Hik, Member. 

Evening meeting at seven o'clock: (1) ‘‘ Reminiscences of Earl) 
Marine Steam Engine Construction and Steam Navigation in the 
United States of America from 1807 to 1850,” by Mr. Charles H. 
Haswell, Member ; (2) ‘* Description of some Experiments with a 
Water-tube Boiler,” by Mr. A. F. Yarrow, Vice-president ; (3) 
** Discharging Grain Cargoes by Pneumatic Means,” by Mr. F 
Duckham. 

Friday, April 1st,—Morning meeting at twelve o'clock : (1) “A 
General Theory of the Oscillations of a Ship on Waves,” by Captain 
A. Kriloff, I.R.N., Associate ; (2) ‘‘On the Stresses on a Ship in 
a Sea-way,” by Captain A. Kriloff, I.R.N., Associate ; (3) ‘The 
Problem of Stability in Naval Architecture,” by Herr L. Giimbel, 
of Berlin ; (4) ‘‘ Minimum Net Register and its Effect on Design, 
by Mr. A, Ramage, Member. . 

Evening meeting at seven o'clock: (1) ‘‘ Note on the Steering 
Qualities of the Yashima,” by Mr. Philip Watts, Member of 
Council ; (2) ‘‘On Resistance to the Motion of Solids in a Fluid 
by Herr B. Schieldrop, of Bergen ; (3) ‘On the Direct Attach 
ment of Copper Sheathing Plates to the Hulls of Vessels,” by Mr. 
Leopold Roper, Member ; (4) Concluding proceedings. 

The annual dinner of the Institution will be held on Wediesday, 
March 30th, in the Grand Hall of the Hotel Cecil, Strand, at a 
quarter-past seven, Tickets 10s. 6d. each, which will be paid for 
at the dinner. Evening dress. 

After the dinner a presentation will be made on behalf of the 
Institution to the President, the Earl of Hopetoun, to commemorate 
his lordship’s services to the Institution as president of the recent 
International Congress of Naval Architects and Marine Engineers. 








NAVAL ENGINEER APPOINTMENTS. ~The following appointinents 
| have been made at the Admiralty :—Fleet Engineers: W. H. 
| Burner, to the Raleigh; Richard G. Callaway, to the Victory, 
additional ; John W. Bennington, to the Hermione ; and John R. 
D. Johnson, to the Polyphemus. Staff Engineers: John 8. Rees, 
to the Terrible; and Philip Marrack and William J. Anstey. 
Chief Engineers: George Ramsay, to the Inconstant ; Ernest F, 
Sparks, to the Philomel ; W. C. Burnett, to the Vivid, additional, 
| for the Hyacinth ; and John H. Dalrymple and Robert K. Herbert. 
Engineers: Henry C. Rush, John F. Arthur, and Thomas 0. 
Jameson, to the Terrible ; William H. James ; William R. Davies, 
to the Victory, additional, for the tender Starfish ; Henry W. 
Heyes, to the Collingwood ; Walter F. Mitchell, to the Hibernia, 
| additional, as instructor in the working of machinery of torpedo 
boats ; Archie R. Emdin, to the Pelorus ; William McK. Wisnom 
and Charles W. J. Bearblock, to the President, additional, for 
service at the Admiralty; John McLaurin, to the President, 
additional, for Roya] Naval College, as assistant instructor In 
steam ; and Edward O. Hefford, to the Vulcan. Acting Engineers: 
Cyril E. J. Hammond and James C. N. Webber (probationary), t? 
the Hermione. Assistant Engineers: Harry E. Nicholls, to the 
Halcyon ; Arthur Brown, to the Gossamer ; Alfred E. J. Murray, 
| Josiah S. Massey, Gordon Robertson, and David H. W. Bain 
| (temporary), to the Terrible ; Alfred Evans, to the Sharpshootcr ; 
| Frederick Kelly, to the Howe; and_Gilbert H. Page, to the 
| Charybdis. Probationary Assistant Engineer: Harold V. K. 
| Watch, to the Blake. 
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LETTERS TO THE EDITOR. 


(Continued from page 277.) 


qur RELATIVE FORCES OF THE UNITED STATES AND OF 
: SPAIN. 
girn,—A few days ago, a Spanish officer, en route for Mexico, 
Sir, —é 


Jared that the : : 
docltrnited States how the Atlantic would be made to tell in her 


behalf in case of hostilities. Just what was meant does not 
become apparent with study, and the probable conditions govern- 
ing a conthict do not bear the gentleman out. nt 
policy, in case of war, would be one of immediate naval activity ; 


ae in that way only could she secure Cuba and Costa Rica as | 
| Charleston, and Philadelphia, aggregating a total displacement of 


ases of supply. , 
— far, then, are we prepared to meet or counter this stroke, 


comparatively of what would the immediate contending forces 
consist! Of natural or artificial advantages, upon what can each 
count! Involved as Spain already is in a debt of several hundred 
millions of dollars on account of ¢ uba, the loss of that island asa 
means of redemption means a national drain of just that much. 
That fact, perforce of circumstances, centres _the first movements 
in the Antilles, As a strategic base, too, the island is vital to even 
momentary success for Spain, while Costa Rica would prove but a 
questionable support under any condition. s2 

With Cuba as an objective, let us see what Spain's chances are 


and 


there. : 
that purpose, so completely have the insurgents turned the advan- 


the island to their own end. Modern ships of war are 

reat coal consumers, and their demands in that direction must be 
met to make the vessels effective. Setting aside the coal already 
in Cuba and available for the purposes of the Spanish fleet, and 
leaving out of the question for the present the harassing internal 
condition of the island, it is necessary to know only that of the 
coal already in Cuba quite two-thirds of it came from the United 
States, and also that, in case of a declaration of war, coal coming 
from any neutral nation would be contraband, and liable to capture, 
no matter what the flag under which it claimed protection. 

With Cuba under blockade, the next nearest coaling stations 
belonging to Spain are in the Canary Islands, distant something 
like 3500 miles ; and there is not one of her vessels able to come 
from there, even at the most economical speed, and still have 
enough coal left to make her serviceable but for a precious short 
while. B international law, a neutral port can give vessels of 
belligerent nations coal enough only to carry them safely to the 
next nearest of their national ports; and it is quite needless to 


tages of 


Spain's reasonable | 


At present her army is fed in bulk by food imported for | 


sea was Spain’s friend, and that she would show | 





remark that Cuban ports, not Spanish ports, would govern strictly | 


the ships of Spain. In effect, then, 
possession of the island, Spain’s ships would have either to depend 
upon the Canary Islands or upon such doubtful supplies of coal as 
could be smuggled into the strictly Spanish ports of Cuba. 

There can be no rational doubt as to our recognising the belliger- 
ency of the insurgents in Cuba, in case of a declaration of war with 
Spain. In effect, that would be to remove that surveillance against 
American filibusters so long borne by us, and shift the burden 
where it really belongs—on the shoulders of Spain. With the 
recognition of the insurgents, their ranks would at once be swelled 
by the open adherence of the lukewarm and disaffected Spanish of 
to-day, not to mention a considerable number of deserters from 
the ranks of the regular Spanish troops. With all the facilities of 
sustenance and material aid now possessed by the Cubans, and 
readily acknowledged by many competent authorities, they are 
thoroughly independent of outside sources of supply save for their 


assuming the Spanish | 
| pose born of free institutions ; 





endurance, and coming down to the total displacement and the | by Mr. Webb, and to the more_extensive_ use of steel in the con- 


total muzzle energy, and the total weight of projectiles fired by all 
of the regular naval vessels on each side during a period of three 


minutes, the present available force on each side may Le repre- | 


sented as follows :- 
Weight of 


Tons dis- Muzzle energy 


Country. iets 7 projectiles 
placement. foot-tons. in pounds. 
154,122 9,670,350 318,156 


United States .. 
Spain .. a 


91,912 7,109,8¢3 

The term muzzle energy expresses the impulse or destructive 
force with which the shell leaves the muzzle of the gun. In this 
estimate the three Spanish armoured cruisers nearly finished are 
credited so, and the force of five armed merchant craft is also 
counted in, while the cruisers Atlanta, Chicago, Philadelphia, 


254,599 


19,652 tons, the Lancaster or any of the merchant navy of our own 
service are not counted at all. 

While our naval supremacy cannot be questioned, the command 
of the sea can be maintained only by sufficient support in the way 
of coast defences ; and, with the single exception of New York 
harbour, it may be seriously questioned whether any of our 
fortifications are able to hold an enemy off without the assistance 
of the Navy. With our long line of seaboard reaching from 
Eastport, Maine, all the way down to the Gulf and around to the 
border line of Mexico, it is manifestly impossible for the Navy to 
hold its legitimate position at sea and to give that support to our 
land defences now demanded by their condition. 

It is quite possible to so mine the approaches to our cities that 
they shall be free from the threat of actual presence of the enemy, 
but the fortifications of many of them are not enough in them- 
selves to prevent hostile ships from lying with comparative 
security in the offing and shelling destructively a number of these 
towns. The possible bombarding range of even a 9°2in. gun is 
quite twelve miles ; and while the large target offered by a city 
would almost certainly invite attack, the distant mark of a moving 
craft would prove quite too much for effective fire from any of our 
land batteries. 

It is imperative, then, that we intercept Spain’s first coup, and 
prevent her securing control of Cuba and Costa Rica, and throw 
her upon the distant resources of Spain and the coaling stations in 
the Canaries. It would not be necessary for us to undertake an 
extensive occupation of Cuba. By recognising the insurgents, we 
at once become possessed virtually of a native ally, and an accli- 
matised army of occupation, and be saved to that extent the insalu- 
brious consequences upon our own men. 

In the matter of personnel, we may reasonably count upon that 
Anglo-Saxon stability and courage common to us as a people, and, 
too, upon that wider intelligence, adaptability, and unity of pur- 
while in opposition we should have 
to face the nervous, excitable character of the Spaniard, hampered 
by a species of educational indifference and sloth born of long years 
of national torpor, aristocratic dominance, and a hazy, unreason- 
ing faith in past glory. 

In the matter of instruments, our modern Navy is older than 
that of Spain, while in practice our modest squadron evolutions of 
recent years place us in adyance of the Spaniard, even though we 


| are behind the rest of the principal European navies. 


Some American military aspirant has spoken of the glory of 
leading an army into Spain; but he has not well considered the 
distance of those precipitous shores, nor has he reckoned upon 


| those exceptionally fine seacoast defences actually possessed by 


medicines and ammunition, and have besides that inestimable | 


advantage —acclimatisation, 
Recognising these conditions as well as we do ourselves, Spain 
would naturally mobilise her naval forces about Cuba, and, depend- 


ing upon her success in that, would then turn her attention aggres- | 


sively to our coast, 


How are we prepared to intercept her first move, é.¢., her rally | 
about Cuba, and then to meet her possible second stroke in the | 


shape of operations against our own seaboard ¢ 
depend upon our securing the command of the sea ; and in this 


strategic base near our seacoast open to Spanish occupancy. 


armoure¢ 
Christobal Colon — one protected cruiser, the Marquis de la 
Ensenada, six unprotected cruisers, twenty-four small gunboats, and 
one transport, aggregating in all 37,598 tons displacement, Asa 


Everything would | 


matter of possibility, the available Spanish ships now in Spain may | 


be added ; and these consist of the battleship Pelayo of 9900 tons, 
the armoured cruisers Carlos V. and Infanta Maria Teresa of 9235 
and 7000 tons respectively, the protected cruiser Alfonso XIII., and 
the cruisers Aragon, Lepanto, and Navarra, amounting in all toa 
total displacement of 42,645 tons. There are a few small gunboats, 
four torpedo-boat destroyers, and about half a dozen sea-going 
torpedo boats. 

Of our ships at present ready, we have within easy striking dis- 
tance of Havana four battleships, the Iowa, the Indiana, the 
Massachusetts, and the Texas; the two armoured cruisers the 
New York and the Brooklyn ; four double-turreted monitors, the 
Puritan, Terror, Amphitrite, and Miantonomoh ; the protected 
cruisers Minneapolis, Columbia, and Cincinnati; the unprotected 
cruisers Montgomery, Detroit, and Marblehead ; and the gunboats 
Nashville, Castine, Wilmington, Annapolis, Vicksburg, and New- 
port, aggregating a total displacement of 104,846 tons. In addi- 


tion to this force may be added the dynamite cruiser Vesuvius and | 


six torpedo boats, 

In the Mediterranean we have the San Francisco of 4098 tons, 
the Helena of 1392 tons, and the Bancroft of 839 tons ; while ex 
route home from there we have the Machias of 1777 tons ; a total 
of 8106 tons displacement. Added to the fleet now in our own 
waters, we can count upon a squadron of 112,952 tons displacement, 
as against a possible 80,243 tons for the Spanish. 

In the Philippine Islands the Spanish have a number of small 


cruisers and gunboats, of which the Castilla, of 3260 tons displace- | 
ment, is the only vessel of considerable force, the total displace- | 
| mechanical and in an economical. sense ; on the other hand, in the 


ment of the twenty-one other craft amounting only to 8409 tons. 

Taken up as they are with the internal condition of those islands, 
they could offer but momentary trouble to our interests in the 
Orient, where we have the Olympia, the Boston, the Raleigh, 
the Petrel, and the Concord, a tighting force of 14,695 tons. 

On our Western coast we have the battleship Oregon, the 
monitors Monadnock and Monterey, the cruiser Baltimore, and 
the gunboats Marietta, Wheeling, and Bennington, and to that 
force we could add in six months the Charleston, the Philadelphia, 
and the Yorktown, now repairing at Mare Island, Cal. 

_On the Atlantic coast, undergoing repairs more or less exten- 
sive, we have the Chicago, the Atlanta, the Newark, the Lancaster, 
and the Dolphin. With the exception of the Chicago, all of these 
—— could be rushed into service inside of four months at the 
atest, 

There are something like forty-five vessels available at once for 
auxiliary cruisers, and of these the transatlantic steamers New 
York, St. Louis, St. Paul, and Paris are the largest. With the 
rapid-fire guns already completed for this service, to which may be 
added those of the wooden training ships Lancaster, Essex, and 
Alliance, and those ready for the Chicago, it would be possible to 
equip at once the four Atlantic liners, and about ten of the next 
largest merchant steamers available. For the other auxiliary 
vessels we have a considerable supply of older guns, capable of 
effective service against light unarmoured craft. 

Of Spain’s merchant vessels armed as cruisers, five have already 
been accounted for, and the nine remaining could be readily 
Supplied with guns either from Spanish arsenals, or from the well- 
known gun factories of either Germany or France, and slipped over 
the frontier without our knowledge. 

Setting aside the questions of personnel, speed, and coal 














case command of the sea would first mean the seizing of the only | pounds are interesting and important. 
~ | and are therefore the more valuable. 5 

The acer vessels actually in Cuban waters to-day are two | has now been in active use on the London and North-Western line 
cruisers of 7000 tons each—the Vizcaya and the | ‘ 

| constructed at Crewe. 

| sixty-one being employed on the heavier work. 


Spain. There she is indeed strong ; and our ships must be several 
times more numerous than they are to-day before a properly sup- 
ported invasion could be reasonably considered. 

This time we have the choice of ground, and let us insist, should 
the occasion arise, that our foe come where the setting sun of her 
departing glory may shine fullest in her own eyes. U.S. A. 

Washington, March 2nd. 





COMPOUND LOCOMOTIVES. 


Str,—The recently published figures concerning the Webb com- 
They cover a long period, 


The three-cylinder system 


During that time 127 compounds have been 
Of these, ninety-one are passenger engines, 
The mileage and 
coal consumption for the four classes of express locomotives to the 
31st October, 1897, are as follows :— 


for over fifteen years. 









: Coal 

—— Average mileage 
Class. = = Total mileage. per oor ser bearscrrra 
class. engine tion per 
a mile, Ib. 
Experiment... .. 30 13,872,604 .. 33,630 .. .. 33°6* 
Dreadnought er 16,$ es vs Sess s SS 
Teutonic io ee ae 4400308 .. .. SMe .. . BF 
Greater Britain .. 2,211,345 54,826 .. .. 37°5* 


yee Ree vis, a 

* Including 1°2 Ib. per mile for lighting up. 

It is probable that few locomotives have been more generally 
criticised than the Webb compounds. The exact degree of 
efficiency which they have attained, as compared with other 
systems of compounding or with the high-pressure type, might be 
a difficult question to answer without going into the variable con- 
ditions which affect different engines on different roads. But the 
performance of the Webb engines can be estimated with sufficient 
fairness without reference to other locomotives. It can be studied 
with profit in its exclusive relationship to the one line. No doubt 
the introduction, in 1881, of so distinctly new a type, and the fact 


| that, down to the present time, no other engineer than Mr. Webb 


has given it an extensive trial, has been largely responsible for 
much that has been said both for and against the three-cylinder 
compound, 

It possesses many features which commend themselves ; but, 
being a more complicated machine than the simple eng:ne— 
though not necessarily more so than a four-cylinder one—it has 
not commonly been viewed with favour. Hence we are told, on the 
one hand, that the Webb compound system is a failure, both in a 


words of your leader of the 25th ult., that it has given complete 
satisfaction on the London and North-Western Railway. It remains 
briefly to consider what bearing the statistics have on these 
opposite statements. Turning to the table at page 16, it seems to 
me that two important facts are deducible from the figures. The 
first is that the three-cylinder compounds have not, contrary to 
prediction, been materially heavier on repairs than other engines ; 
the second is that the economy in fuel consumption is commensurate 
with the work done. 

Dealing with the first point, as to repairs, the large mileage got 
out of the compoundsis significant, and speaks for itself. Although 
the policy of ‘‘double-ganging” may be open to question, it is 
self-evident that the engines are not often in the shops for exten- 
sive repairs. In fact, in the case of one of the Teutonics, the 
engine ran over 88,000 miles before requiring general overhauling. 
Again, in 1893, the total mileage of the Teutonic class, including 
the Greater Britain, then the only eight-wheeler running—Queen 
Empress being at Chicago—gave an average of no less than 69,000 
miles per annum for each of the eleven engines. These figures, in 
connection with the question of repairs, would appear conclusive 
enough ; but still more convincing evidence that the compounds 
have not swelled the locomotive expenses is to be found in the fact 
that a large saving has been effected under that head at Crewe 
during the past twelve years or so. In 1888 the cost of engine 
maintenance was 2°44d. per train mile, as compared with 3° 45d. 
in 1870, and 3°71d. in 1875, ora difference of £74°7 per engine less 
than in the former year. Further, the average cost of repairs and 
renewals for the five years endirig June, 1892, was 2°59d. per train 
mile, amounting to £189°5 per engine. A proportion of the 
economy is no doubt due to the plan of interchangeability adopted 


| 





struction of the engines, but a not inconsiderable part goes to 
the increased efficiency and durability of the locomotives. One of 
the heaviest items of expense is the boiler. A longer life is 
claimed for it under the compound principle. No direct deduction 
from the above figures—which apply to the whole of the London 
and North-Western Railway locomotive stock at the time—can be 
made as to what extent this claim is realised ; but one thing is 
virtually certain, viz., that there is some set-off against the extra 
cylinder and motion, &c. Taking into account the large mileage 
of the compounds, the assumption is justifiable that this set-off is 
amply provided for by a reduction in the wear and tear of the 
boilers in these engines. 

Coming now to the second point, fuel consumption, the figures 
to October 31st last show a slight increase over those for 1893 and 
1896, accounted for by the greater weight of the trains. ‘The 
rates per mile in the former year were for the 6ft. 6in. class, 
32:2 lb.; for the 6ft. class, 38°11b.; and for the 7ft. class, including 
the Greater Britain, 35°41b. The latter averaged 33°7 Ib. per 
engine mile, while two of the Teutonics consumed only 31°25 1b. 
per mile, including the usual charge of 1°2 lb. per mile for 
lighting up. 

While it speaks volumes for the engine itself, it is for some. 
reasons to be regretted that one of the heaviest trains on the line 
—the two o’clock ex Euston — has always been drawn, in a 
regular way, by the same compound. The performance of the 
Jeanie Deans, like that of 6ft. 6in. coupled engine Charles Dickens, 
is unique. It is perhaps’ not surprising, therefore, that more 
details are to hand respecting the work of that compound than of 
any other in the 7ft. classes. The fuel consumption of the engine, 
taken on a mileage of 51,916 miles, at the time when the corridor 
train weighed between 230 and 250 tons, came out at 30°7 lb. per train 
mile. From December 30th, 1890, the date when the engine was 
put into regular service, to December 31st, 1896, the mileage made 
by it was equivalent to 64,757 miles per annum. The average coal 
consumption for the six years was 33°9 lb. per train mile. During 
this period the trains had steadily augmented in weight, sometimes 
reaching 325 tons, and were invariably hauled without assistance 
beyond Willesden. 

We have finally to take the mileage and coal consumption of the 
whole of the passenger compounds, and see what standard of 
locomotive work they approximately represent, judged by the 
general performance of the engines. From personal observation, 
and from a large number of instances of excellent work recorded 
by your able contributor, Mr. Charles Rous-Marten, and by others, 
it is not easy to see how the comprehensive term “failure” 
becomes applicable to the three-cylinder compounds. That the 
type is not altogether perfect goes, perhaps, without saying ; but 
that is a matter outside the scope of this letter. Little purpose 
will be served by discussing what the engines might have done 
under different circumstances. Confining our attention to actual 
performances, we can see that these display locomotive work of a 
distinctly creditable character. It will not be necessary, pro- 
bably, to refer to them in detail, as many of them will be well 
known. Lest, however, the performance of the Jeanie Deans, 
being in some respects exceptional, might convey a wrong impres- 
sion, it should be mentioned that the other engines in the Teutonic 
class have proved themselves very efficient in the matter of load 
hauling ; so also have the eight-wheelers and the six-footers.. I 
may cite one example in each case, the loads being exclusive of 
engine and tender :—(1) Doric and 310 tons ; (2) Scottish Chief 
and 280 tons, taken up Camden Bank of 1 in 75 without assistance ; 
(3) 6ft. compound and 312 tons, pulled over the long rise, Carlisle 
to Shap Summit, 314 miles, in 45? minutes. If locomotives are 
to be judged by their better performances, such facts as these are 
conclusive. As I have already suggested, we have no need to go 
beyond a consideration of the details of working, as set out in the 
tabular statement above referred to, in order to form a sufficiently 
accurate opinion as to the general efficiency of these compounds. 
From those figures, therefore, together with the records of actual 
work done, it must be acknowledged to be so far satisfactory as 
to refute the notion that the engines are, in any important sense 
of the word, a failure. Without prejudice, or reference to other 
locomotives, the performance of the Webb compounds has been 
decidedly praiseworthy. F. W. Brewer, 

London, N., March 9th. 





SAW GUARDS. 


S1r,—Adverting to your notes—I might almost say, article—on 
a special kind of shield for circular saws, which I have only just 
seen in your issue for the 4th inst., may I be permitted to remark 
that there are extant, and have been for years, several simple and 
effective devices for guarding ‘‘circulars” while running and pro- 
tecting the operators from accidents! The sole restriction of their 
employment arises from the latter themselves, who, generally 
speaking, will not use them even when available, save under 
insistence and close vigilance. Probably the best and simplest are 
those to be seen in Woolwich Arsenal and other Government 
establishments. 

The type of guard there used consists essentially of a narrow 
steel strip or blade, having the same curvature and nearly the 
same gauge as the saw. plate, and almost entirely covering the 
whole cutting edge of the saw. An arm projecting across the 
bench from the back, above the saw spindle, and in immediate 
alignment with it, carries the steel blade or strip, which can easily 
be removed and others substituted to suit different sizes of saws. 
Guards such as these have been in service for a number of years, 
and are found to be quite efficacious, but there the men are bound 
to use them, the alternative being instant dismissal. Until a hke 
rule is enforced in private works, the old system will prevail, anl 
guards of whatever kind will only be used when the factory 
inspector is present, and removed as soon as his back is turned. 

As to the shield described and illustrated, I have little to say 
favourably. It possesses defects obvious to any practical bench 
hand, and I should have left it unnoticed but for the prominence 
you afford it. W. 5S. WorssaM. 

Chelsea, S.W. 


THE FRENCH MARINE. 


Srr,—In your leader on the ‘‘ French Marine,” on February 11th, 
you state: ‘‘ Mr. Lockroy, however, ignores that the Forban is a 
failure. It certainly attained 30 knots during the trials, but sub- 
sequently it proved to be an utter deception.” 

Before contradicting this sweeping statement, I have made 
inquiries, and am now able to speak with good knowledge of the 


se. 

After the delivery of the boat, more than two years ago, the 
copper main steam pipes exhibited defects which caused them to 
be replaced by steel. ‘The same alteration was made in all the 
engines provided with copper pipes delivered by the same firm at 
the time. Since then the Forban has done active service in the 
Mediterranean, and no complaints have been uttered, ‘whether 
about the strength of the hull or the working of the boilers and 
engines. Only the durability of sundries made of aluminium has 
proved defective. 

From recent observations, I have no doubt she can_ steam over 
28 knots, although her displacement, which was 1225 English tons 
on her official trial, when she attained a mean speed of 31°03 knots, 
has reached 146} tons. 

This overloading is the great defect of the Forban, and it is 
quite true that too much has been sacrificed to speed. I have 
clearly and strongly stated my opinion that this is the ordinary 
defect of most fast war vessels, but I deny that, from a technical 
point of view, the Forban is a failure. 

I have yet no cause to be ashamed of having built her. 

Havre, March 9th. J. A. NORMAND. 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

The steamer Winifred.—Under the fallen condition of American 
shipping the building of steamers has been very limited, including 
mainly boats for coasting service, and it is therefore of interest to 
note the recent construction of a steel ‘‘ tramp” steamer in this 
country fora New York firm. The ship is 305ft. long over all, 
290ft. between perpendiculars, 42ft. beam, and 25ft. 8in. deep, 
with a loaded draught of 18ft. 9in. The freeboard is 6ft. lin., and 
there are two well decks with 3ft. bulwarks, and a raised fore- 
castle, bridge-house, and poop. The engines are amidships, and a 
pole mast rises from the centre of each well, carrying fore and aft 
canvas in the shape of jibs and leg-of-mutton sails, there being no 
gaffs. The ratio of length to depth is 11°18 to 1; length to beam, 
6°87 to 1; beam to depth, 1°62 to 1. There is a MacIntyre double 
bottom forming a tank 4ft. deep for 700 tons of water ballast. 
There are four main cargo hatches 26ft. by 14ft., and each mast is 
fitted with four 40ft. cargo booms. The poop is fitted up for the 
captain and passengers, there being three extra store-rooms and a 
good saloon, with all modern conveniences. The wheel-house is at 
the front of the bridge deck, and above it is the flying bridge. The 
main deck is of steel, and the other decks of yellow pine. The 
ship will be driven by a triple-expansion engine of 1200 indicated 
horse-power, with cylinders 204in., 34in., and 55in. diameter, and 
36in. stroke, running at 95 revolutions per minute. Steam will be 
supplied by two marine boilers 124ft. diameter and 12}ft. long, 
with a pressure of 165 1b. per square inch. The heating surface is 
4000 square feet, and the grate surface 120 square feet. A donkey 
boiler of the same type 74ft. diameter supplies steam for the fore- 
castle windlass, Williamson steering apparatus, and four cargo 
hoists. The bunkers have a capacity for 450 tons of coal, and part 
may be used for cargo on short voyages. The cargo capacity is 
about 178,000 cubic feet of grain in bulk, and about 170,000 cubic 
feet for cotton bales, The vessel is to carry about 3700 tons of 
deadweight on a draught of 18}ft., at a speed of 10 to 12 knots. 

Fast railway runs.—As so much is now being said in THE ENGI- 
NEER about fast trains on American railways it may not be amiss 
to refer to some exceptionally long and fast runs made on the 
Union Pacific Railway recently. In each case the run was made 
with a mail train, the mail cars of which reached the Union Pacific 
Railway considerably behind time. On November 29th, the mail 
train ran from Cheyenne to Council Bluffs, 519 miles, in 559 minutes 
—55} miles per hour; the 100 miles from Grand Island to Ames 
being made in 88 minutes—68 miles per hour. On December 4th 
it ran from Sydney to Grand Island, 261 miles, in 238 minutes— 
65% miles per hour ; the 42 miles between Kearney and Grand 
Island being made in 36 minutes—70 miles per hour. On December 
10th it ran from Cheyenne to North Platte, 225 miles in 214 
minutes—63 miles per hour ; the first 102 miles to Sydney being 
made in 97 minutes, and the last 123 miles in 117 minutes. There 
is a fall of 1960ft. from Cheyenne to Sydney, and 3254 to North 
Platte, while Council Bluffs, on the Missouri River, is 1816ft. below 
North Platte. The leading dimensions of the engines used are as 
follows :— 








MRO es0\ke> es tes .| Eight- | Eight- Ten- 
| wheel wheel wheel 
Number of driving wheels... .. .. .. + | 4 6 
Number of bogie wheels .. .. .. .. 4 | 4 4 
ROE cs cs 55 te es os se A) BEKR 19x24 2024 
Driving wheels ,.-.. .. .. fin.j 6 9 | 56 90 5 9 
Steam ports .. .. .. .. .. «. inj 14x16 14x17 14x17 
Exhaust ports.. .. .. .. .. .. in.| 24x16 | 38x17 3x17 
ENUREERWOR. os tes ns os os: en: SEA 5} 5} 5 
WEED 5 nc gs) sp wid os, aard 2 i 
Valve lead (in full gear) .. .. .. in.| a tn 
Fire-box, length oo os a Se OE 8 
AE... 6: Coed 8 Oe | 970 

Grate area.. ° sq. ft. 163 23 
Heating surface .. .. .. .. sq. ft.| 1348 1689 
Weight on driving wheels... .. .. Ib.} 69,300 81,025 
Weight ofengine .. .. .. .. .. Ib.| 107,000 | 119,600 
Weight of tender (empty)... .. .. Ib.| 45,900 45,900 

DUE Gy “ck! ae, aes ae on eee ee 28,000 
MME. < ws se lex> xo ov. ap ent 4,000 4,000 
Driving axle journals .. .. .. .. in.| 8x11} 8x11} 
Bogie axle journals .. .. .. .. in. | 53x10 | 54x10 53x10 





Steam excavators.—In the open cut iron mines vf Minnesota 
numbers of steam shovels or ‘‘steam navvies” are employed in 
excavating the ore and loading it directly into the cars. One of 
these, of the Vulcan type, working day and night, for twenty-six 
days of a month, excavated about 170,000 gross tons of ore, or 
6418 car loads, The lowest record was eighty-four cars per day, 
and the highest 370 cars, but the average was from 200 to 300 cars 
per day, with about 25 tons per car. This machine has an under- 
frame of six rolled steel] joists, 15in. deep, with a platform or floor 
37ft. long and 10ft. wide, strengthened by truss rods, At the 
rear end of the frame is a Scotch marine boiler, 55ft. diameter and 
10ft. long, carrying a pressure of 135 1b. of steam. At the middle 
of the frame is the main engine for hoisting, 190-horse power, with 
two horizontal cylinders 13in. by 16in. A 30-horse power engine, 
with two cylinders 7in. by 9in., swings the crane, and another 
30-horse power engine operates the dipper or bucket arm. At the 
front end of the frame is the triangular crane arm or jib, built of 
steel channels, and with its main post turning in a footstep 
bearing. There is also a collar bearing in the superstructure 
framing, built up of joists and channels. The length of the jib is 
20#ft., and its top is 23ft. above the rails, To it is attached the 
15in. steel beam, 15ft. long, which carries the excavating bucket 
or dipper, having a capacity of 2} cubic yards. The crane engine 
is attached to the lower boom of the crane, and is operated by a 
man ona platform on the crane, who controls the raising, lowering, 
swinging, feeding, and discharging of the bucket. The bucket 
will raise its load 14ft. to 15ft. above the rail and discharge it 25ft. 
from the centre of the crane post. The machine weighs 90 tons, 
and is carried on two four-wheeled bogies with steel frames, one of 
the axles having a sprocket chain gear for moving the machine 
forward. It will excavate about 5000 tons of ore per day of ten 
hours, using 1} tons of coal and 2500 gallons of water. 

Railway improvements,—The day of building long lines of rail- 
way in the United States is practically past, but many important 
roads are now spending millions of dollars in improving the 
permanent way, bridges, buildings and equipment, and in 
straightening curves and lowering grades. Foremost in making 
such improvements on a big scale are the Baltimore and Ohio 
tailroad, and the Atchison, Topeka, and Santa Fé Railroad. The 
latter is laying 700 miles of new and heavier steel rails, and putting 
in new sleepers and more ballast, while great quantities of clay 
are being burned to produce a better quality of ballast. When 
this work is done there will be 230 miles of the new rails, with 
425,000 new sleepers. A large plant for treating sleepers by the 
zinc-chloride process is also being erected. Steel bridges are being 
erected in place of wooden bridges and trestles, and in other cases 
solid embankments with masonry culverts take the places of short 
trestles and bridges, In the deserts and alkali regions much 
trouble is encountered in getting water, and what is got from 
wells is very bad for the boilers. The company is therefore 
building a steel dam and two stone dams to form three immense 
reservoirs to store up the water from rains and melting snows and 
give a permanent supply. This will greatly reduce the cost of 
maintaining the boilers, and will do away with the necessity of 
hauling extra tenders on the trains in these regions. Smaller 
reservoirs are also being established at various points, cuttings 
and ‘embankments are being widened, curves and gradients 
reduced, new and more extensive yards laid out, and many new 
stations are being built. All section tool-houses, cattle-guards, 
&c,, are being painted by ae oy So air, and 700 such buildings 
have already been painted. The improvements on the line have 
already effected a reduction in the operating expenses, This line 
has 4500 miles of railway, 


AUSTRALIAN NOTES. 
(From our own Correspondent.) 

THE Australian Association for the Advancement of Science held 
its annual congress at the Sydney University during the month of 
January under the presidency of Professor Liversidge, and was 
attended by all the leading scientists from all the Colonies. 
Among the papers read were several of interest on engineering 
subjects by eminent authorities, but particulars are not available 
until the volume of ‘‘ Proceedings” is published. 

A cable authorising the calling of tenders for the supply of pipes 
and pumps for the Coolgardie water supply scheme has been 
despatched to England. The length of the mains will be 330 miles, 
and the diameter of the pipes 30in. The pipes are to be delivered 
in 29ft. lengths, and alternative tenders are invited for pipes manu- 
factured in the Colony and those made elsewhere. The Engineer- 
in-Chief points out that the pipes made in the Colony will have an ad- 
vantage over those made outside in the matter of freight, as the 
freight on steel plates to the midland junction where the pipes are 
to be delivered, will only be 8s. 8d. per tcn, as against 13s, 2d. 
per ton for pipes. Steel plates also are admitted duty free, whilst 
constructed pipes are subject to an ad valorem duty of 25 per 
cent. It is rather surprising that the Government are making an 
indirect charge to themselves with duty, as in some of the other 
Colonies all Government work is admitted duty free, and the 
Government is therefore enabled to accept the most advantageous 
tender. 

Mr. C. Napier Bell, M. Inst. C.E., has completed the designs 
and estimates for the sewerage of Perth and Freemantle (W.A.), 
and plans for a large graving dock at Freemantle ; he has now been 
requested by the Tasmanian Government to furnish plans and 
estimates for deepening the bar of Macquarie Harbour on the west 
coast of Tasmania. 

The works contemplated at Freemantle consist of a North 
Breakwater, having a length of 3450ft., and a South Breakwater 
having a length of 2040ft. Also the dredging of a channel toa 
depth of 30ft. below low water, and having a width of from 450ft. 
to 1200ft., for a total length of about 8400ft.; also the reclamation 
of 85 acres of land, and the construction of wharfage on the north 
nod to an extent of 5900ft., and the south side for a length of 
5300ft. 

The output of coal from the Victorian mines during the year 
1897 amounted to 236,276 tons, the value at the pit’s mouth being 
£108,640, which gives an average of 9s. 2d. per ton, Although 
the cost of coal from New South Wales is considerably higher, 
owing to the freight—the inferior quality of coal obtained in 
Victoria necessitates the bulk of the coal consumed being imported 
from the former Colony. 

The gold yield in Victoria for the year 1897 is stated at 
812,765 oz. 16 dwts. 

From the detailed district return now available the yields from 
the different districts were as follows :— 

Comparison with 
previous year, 





oz. 
Ararat .. 4,634 increase 
Ballarat.. . 579,9 18,592 a 
Bendigo 56” ee. eT EE 0s, oe, ve 
Beechworth. . 123,785 .. .. 13,700 ” 
Castlemaine. . a. ren 812 S 
Gippsland .. .. .. 112,658 ,. .. 38,397 decrease 
Maryborough .. ,. 59,601 .. .. 14,483 ” 


Dividends declared by the gold mining companies throughout 
the whole Colony amounted to £532,294. On December 31st 
there were 32,625 men engaged in gold mining in the Colony, 
an increase of 502 compared with the previous year. 

A return furnished by the shipping master gives the following 
particulars of foreign-going and intercolonial vessels — exclusive 
of ships of war and vessels trading coastwise—at the port of 
Sydney. 

Arrivals, 








Number of Amount of Number of Pas- 

vessels. tonnage. crew. sengers. 

Year ending Dec., 1897 .. 1,833 8,502,496 33 .. 67,016 

’ Dec., 1896 .. 1,714 3,282,768 12 .. 62,633 

Increase in 1897 .. .. .. RIO ... 219,728 4,383 

Depart ures, 

Year ending Dec., 1897 .. 1,478 3,111,087 .. 75,405 .. 60,410 

» « Dec. 1896 .. 14,87 .. 2,922,574 .. 69,144 .. 62,516 
Increase in 1897 .. .. .. a 188,513 .. 4,261 


Decrease in 1897 .. .. .. — .. a — .. 2,106 








The Government of South Australia are manufacturing their own 
cast iron pipes at the Glanville Works, and in the fifteenth annual 
report of the Commissioner of Audit particulars of the cost of 
manufactureare shown. The report states: ‘‘ Prior to June, 1896, 
only small pipes were cast at the Glanville Works, but latterly 
several of the larger sizes required by the hydraulic department 
have been successfully manufactured.” 

The following is a summary of the work done :— 

Size, Number of Weight. 
in. pipes. Tons ewt. qr. Ib. 

2 .. 11,676 .. 25 48 14 


When cast. 
First six months throughout 














& 3 ia 3 4991 |. 277 10 8 21 
ms since Oct., '96.. 8 1219 .. M12 
798 17 2 2 

Second six months throughout.. 2 8,505 .. 212 19 0 18 
i és ee 7,582 .. 418 12 2 14 

»» Mar., Apl., and June, 97 5 ee 8 11 2 

- throughout. . 6 2,055 .. 265 17 2 20 

” ” se 8 4,389 .. 861 16 0 0 

a since June, '97.. 12 7 2 3 0 
1,769 10 2 11 

WEN ass, ox, ds: hw es 40,444 2,653 8 0 13 


Cost of the Molten Metal. 


2965 tons 19 ewt. 2 qr. 6 Ib. pig iron and scrap at an aver- 
age rate of £3 2s. 3d. perton .. . = 


yi shine ee. ae 9,232 10 
533 tons 14 ewt. 1 qr. coke at an average rate of £1 16s. 8d. 


Orton wk. kx 60 = 968 4 5 
SONS 45 sc be “cs oh de helen eeoes 8 0 0 
Wages eee ee 


to 


£215 188. Od. 985 14 


Shop charges, 30 per cent... 





£11,221 9 2 
The castings produced weighed 2853 tons 6 cwt. 3 qr. 26 Ib., 
making the average cost per ton to £3 18s, 8d. 
Cost of Completed Castings (C.I. Water Pipes.) 
Molten metal, 2568 tons 8 cwt. 13 Ib... 
Wages of moulders, dippers, &c. .. 


Proportion of shop charges at 30 per cent. on wages 1,218 9 
Sand, tar, and other materials .. .. .. «. + 470 


| 
| 
| 


> 

= 

= 

— 

oc? 
wl nowanm 


£15,870 9 
= £6 8s. 10d. per ton. 
The cost of 289 tons 18 cwt., 8 qr. 131b. of other iron castings 
was as follows :— 


£. « 4d, 
Molten metal, 289 tons 18 cwt. 8 qr. 18 Ib. 1,101 2 6 
Wages of moulders, &c. .. 1,068 11 10 


Proportion of shop charges at 80 per cent. on wages 82011 8 
Loam, sand, tar, and other materials ,. .. .. 134 14 2 
£2,625 0 2 
t= £9 1s, per ton. 
No particulars are given as to the making up of the shop charges 
whether depreciation, rent, poet and machinery are included, 
but the figures published will show private firms how the figures 





are arrived at, 


The report of the New South Wales Railway Commissioners f 
the quarter ending December shows there has been a falling off Pa 
revenue to the extent of £14,863, with the corresponding period by 
last year ; the expenditure has been reduced by £2393, of 

Passenger traffic earnings have increased by £5847, for whi h 
101,969 additional journeys were made. ° 

In_the goods traffic wool shows a decrease of £17,336, live st; ok 
£10,712, while general merchandise increased £3795, and minerals 
£3543. 

The tramways show an increase in revenue for the quarter to th 
extent of £1922 ; 60,210 additional train miles were run si 
468,846 additional fares collected. The working expenses hay 
increased by £2682, owing to the additional traffic and a consider. 
able increase in the cost of fuel. 

The following statement shows the state of the traffic ;— 


Railways. 


Quarter ending 


Quarter endi 
Blst Dec., 1896, Bist Has: ding 


1807, 
) 








Miles open 2,689} 
Revenue .. 1£€804,712° 
Expenditure .. £423,809 
Train miles run o 2,187,760 
Earnings per train mile 8s. 24d, 
Expenditure 9 8s. 10}d 

Expenditure to earnings, p.c... EE se es. sag 47°37 
Number of passengers -. 5,810,483 2... 4. 5,912,459 
Tonnage of goods traffic .. 1,094,110 .. .. 4. 1,087,667 
Tonnage of iv stock traffic .. Dee a6 cs ce 41,458 


Tramways. 


Quarter ending 


Quarter ending 
Bist Dec., 1896. 


81st Dec., 1897, 








PNR os “as oe. “as.” ae 61 : 624 
Revenue... .. .. S77 owe £78,949" 
Expenditure .. 5 £67,848 
Tram milesrun .. .. 59, 819,961 
Earnings per tram mile $. Is. 11d. 
Expenditure oe 3. Sh Is. 79d. 
Expenditure to earnings, p.c... 84°60 A 85°94 
Number of fares collected... .. 18,225,383 . 18,694,299 








LAUNCHES AND TRIAL TRIPS, 


ON the 21st inst. H.M.S. Dove, the second of the 30-knot torpedo 
boat destroyers building by Earle’s Shipbuilding and Engineering 
Company, was launched from their yard at Hull. The vessel was 
named by Mrs. Pellow, the wife of Staff-Engineer Pellow, R.N,, 
who is the overseer for the Hull district. 

On Tuesday, the 22nd inst., there was launched from the yard 
of the Tyne Iron Shipbuilding Company, Limited, of Willington 
Quay-on-Tyne, a steel screw steamer built to the order of Messrs, 
Campania Bilbaina de Navigacion, of Bilbao, and of the following 
dimensions, viz., length 290ft., breadth 43ft., depth 22ft., and to 
class 100 Al at Lloyd’s, on the partial-awning deck rule. This 
vessel has water ballast titted right fore and aft on the cellular 
system, and is also fitted with all modern improvements for the 
rapid loading and discharging of cargo, including four double. 
ps: lS steam winches, direct-acting steam windlass, large donkey 
boiler, steam steering gear by Messrs. John Hastie and Company, 
and Hastie’s screw gear aft. The engines, which are to be sup- 
plied by The North-Eastern Marine Engineering Company, 
Limited, are of the triple-expansion type, having cylinders 22}in,, 
37in., and 6lin. by 3¥in. stroke, and working at a pressure of 
1601b. On leaving the ways the vessel was named the Febrero, 
by Miss Netta Hopper, of Gosforth. 

The large new screw steamer Tremont, which has been built by the 
Tyne Iron Shipbuilding Company, Limited, Willington Quay, to 
the order of Mr. E. C, Thin, Liverpool, left the Tyne on her trial 
trip. This vessel is a very fine specimen of a cargo vessel, and is of 
the following dimensions:—Length, 350ft.; breadth, 47ft.; and 
28ft. 3in. moulded depth. The engines, which have cylinders 
25hin., 4lin., 68in. by 48in, stroke, with three large single-ended 
boilers, have been built by the North-Eastern Marine Engineering 
Company, Limited, Wallsend, and during the trial the machinery 
worked with perfect smoothness. The vessel attained a speed of 
12 knots on the measured mile, which was considered very satis- 
factory. On the trial trip the following gentlemen were present, 
viz.:—Mr. Thin, Liverpool; Mr. Bone, Tyne Iron Shipbuilding 
Company, Limited; Mr. Philipson, North-Eastern Marine Engi- 
neering Company, Limited ; Captain Lodge, the owner's marine 
superintendent; and Mr. Young, of Messrs, Irwin, Atkinson, and 
Young, who have superintended the construction of the vessel and 
machinery. 

On Wednesday, the 16th inst., the steamship Chatham, of 
London, recently built by Messrs. Ropner and Son, of Stockton-on- 
Tees, to the order of the Britain Steamship Company, Limited, 
London, made her official trial trip in the Tees Bay, which proved 
to be very satisfactory, the engines working smoothly and without 
a hitch of any kind, and the vessel herself behaving in a very 
satisfactory manner. The steamer is fitted with the builder's 
patent trunk, has full poop, bridge, topgallant forecastle, &c., and 
carries a deadweight cargo of about 3200 tons, and is fitted with all 
the most recent appliances for expeditiously loading and unloading 
cargoes, her outfit and equipment embodying all the most recent 
improvements, and fully up to date. The steamer is fitted with a 
set of powerful triple-expansion engines by Messrs. Blair and Co., 
Limited, of Stockton, which is a sufficient guarantee of their 
excellence. The vessel has been built under the supervision of 
Mr. Jas. Spence, the owner’s superintendent, who was present at 
the trial trip, and was quite gratified with the results obtained, 
whilst the builders were represented by Mr. Leonard Ropner. 
After the trial, the vessel proceeded to the Tyne, to load her cargo 
for Trieste. . 

The Arctic Expedition projected by the American people will be 
assisted by English enterprise and generous support. The yacht 
Windward has been presented by her owner, Mr. Harmsworth, to 
Lieut. Peary for the purpose of being included in the expedition 
which will leave New York in April. This vessel, which was laid up 
in the St, Katherine’s Dock, London, last October, has been refitted, 
and the machinery put through extensive repair and alteration 
under the orders of the owner, who instructed Messrs. Flannery, 
Baggallay, and Johnson, to take such steps as were best for im- 
proving her speed and increasing the power of the machinery. 
During the last three months the work has been busily carried on 
under some difficulty and delay owing to the late engineers’ dispute. 
The old boiler has been removed, and a fresh boiler of consider- 
ably larger power and pressure has been fitted, the engines com- 
pletely overhauled, renovated, and tested, and various additions 
made throughout for the purpose of obtaining higher power. New 

ropeller of phosphor bronze, and of increased driving power, has 
feces fitted, and all being complete, engines have been turned, and 
vessel was taken down the Thames for final trial on the 15th inst. 
The machinery worked throughout without the slightest hitch, 
and developed a very largely increased power, driving the ship 
according to estimated figures about 13 knots faster than before, 
which results were very satisfactory to the owner’s representative 
on board. The bull has been thoroughly overhauled from stem to 
stern, the larger part of the rigging and sails have been renewed, 
new structure has been fitted in parts, and various compensation 
and strengthenings have been introduced, The cabin and accom- 
modation have been renovated and put into good order before the 
ship’s departure for New York, whence she will sail from the 
Thames in the course of two or three days after getting her stores 
and coals on board. 








Tur Lords Committee, of which Lord Pirbright is 
chairman, have sanctioned the proposals of the London, Brighton, 
and South Coast Railway for making a fourth road into Victoria 
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TRON, COAL, AND GENERAL TRADES 
THE FTRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 


«on and steel traders of this district are hoping that at last 
hing may be done in the matter of railway rates. The Mayor 
sometn eS fampton has received replies from the chief railway com- 
of Wo ype ted the district, to the effect that they will be 
et receive a deputation from the various local authorities 
mene 4 namely, Wolverhampton, Walsall, West Bromwich, 
ne go Wednesbury, at the Railway Clearing House, London, 
D udley ’ Phursday —in reference to railway rates to and from the 
to-dey “Staffordshire district. Whilst "Change was proceeding, 
-_ a to-day this London conference was in progress, and 
eee ion was rife as to what would be the ultimate result of the 
peeag, On all hands it is felt that relief in this direction is 
any necessary, and I shall probably have more to say on this 
a iter in my next letter. — : ; . p 

m Meanwhile business continues fairly satisfactory in most depart- 
5 ts except sheets. The various steel works in the district are 
husy, and prices are well upheld. Marked bars are firm at the 
67 10s. minimum, with a limited production. This figure was fixed 
December, 1896, and is within 10s. a ton of the lowest ever 
recorded in this department. Common bars realise £5 12s. 6d. to 
76. Black sheets, angles, are quoted £6 to £6 2s, 6d., and 
doubles, £6 2s. 6d. to £6 5s,; whilst galvanised corrugated sheets 
are £9 10s, to £9 12s. 6d. f.o.b, Liverpool. j 
‘ Pig iron will probably be dearer next quarter. Best Stafford- 
shire all-mine is now 64s, 6d. to 67s. 6d., ordinary ditto 50s. to 
5ps., part-mine 44s. to 48s., and cinder 40s. Derbyshire, 
Ieicestershire, and Nottinghamshire forge is 45s. to 46s., North 
Staffordshire 44s, to 45s., and Northamptonshire 42s, to 43s, 

‘A contract for 6000 tons of 42in, steel tubes for the Bir- 
mingham Corporation Welsh water supply routes has been placed 
with Messrs. Thomas Piggott and Co., Spring-street, Birmingham, 
and the order for the necessary Siemens-Martin plates has been 
given to Bolckow, Vaughan, and Co., of Middlesbrough. For the 
same undertaking about 70,000 tons of cast iron pipes of 42in. 
diameter will shortly be required, and these it is expected will be 
divided inte several contracts to secure quick delivery. 

Important public works have been decided upon by the Corpora- 
tion of Dudley, including the construction of a branch electric 
tramway or light railway from Queen’s Cross to Cradley, with the 
consent of the local authority of Rowley Regis, or, in case that 
authority should object, to the boundary in that direction of the 
borough of Dudley. This work will cost a few hundreds short of 
£50,000. The new line will be 4ft. 84in. gauge, and the rails alone 
will cost from £10,000 to £13,000, according to section, A profit 
of as much as 32 per cent. on the traffic receipts is estimated. 

Midland consumers of copper are rather eager buyers just now, 
for the market is rising, and copper stocks are unprecedentedly 
low. Good merchantable brands have advanced about £2 per ton 
since the year opened, £51 2s, 6d. being now asked for cash, and 
£51 8s, 9d. for three months. The estranged relations between 
America and Spain, the two leading copper-producing countries, 
account for the stringent condition of the market, 


men 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchestev,—-The position generally throughout the iron trade 
of this district remains about stationary, business still coming 
forward only moderately, buying being checked by the continued 
fluctuations in warrants, which during the past week have shown 
adecided downward tendency, no justification for which is apparent 
beyond speculative operations, based probably upon the unsettled 
outlook abroad. Makers, however, are not at all influenced by the 
low cutting which goes on here and there amongst some merchants, 
or by the speculative dealings in the open market, as they are 
anticipating that before the turn of the half-year the market may 
show an upward move, and they are mostly cautious about com- 
mitting themselves forward at current rates. 

In pig iron buying is still limited to only moderate quantities, 
and iron offering through second hands might be bought in some 
instances at rather lower figures, but makers’ quotations are all 
firm at recent rates. Local and district brands are without quot- 
able change from last week. Middlesbrough might be bought at 
a trifle under last week’s rates, quotations ranging from 48s. 7d. 
to 48s. 10d. to 49s, 10d. net cash for foundry qualities delivered 
by rail Manchester, Scotch iron, although easier, is scarcely quot- 
ably lower, 47s, 6d. for Glengarnock and 47s, 9d. for Eglinton being 
average figures delivered Mersey ports, and 49s, 9d. to 50s. 
respectively delivered Manchester docks, with ordinary foundry 
American pig iron quoted about 45s. net at the docks. 

In the finished iron trade some slight improvement is maintained 
as regards bars, on which makers are well engaged, but it is excep- 
tional where more than £5 12s, 6d. to £5 13s, 9d. is being got for 
lancashire, with North Staffordshire bars quoted £5 17s, 6d. to 
£6 delivered here. Sheets and hoops show no real improvement ; 
if anything rather more business has been coming forward, but 
not by any means sufficient to keep works more than very partially 
employed, 

The position of the steel trade continues very satisfactory, 
activity being reported in nearly all departments. Hematites are 
steady at late rates, some lower class qualities are obtainable at 
57s, to 57s. 6d., but other brands are quoted 58s. 6d. to 59s. 6d., 
less 24, delivered here,” Local billets are firm at £4 6s, 3d. net 
cash ; local made bars could still be bought as low as £6, with 
quotations up to £6 5s, In steel plates there has been an upward 
move of from 5s, to 10s. per ton during the last few weeks, common 
qualities being now quoted £6 2s, 6d., and boiler plates about 
£6 10s. delivered in this district. 

Increasing activity continues the report throughout practically 
all branches of the engineering industry. All sections of machine 
tool-making, stationary engine and locomotive building, and 
boiler-making have, as last reported, quite an exceptional pressure 
of work, not only on account of orders delayed in completion 
during the strike, but also as a result of a further large weight 
of new work since given out. Textile machinists, amongst whom 
a decided slackening off was noticeable during last year, are 
again well supplied with orders both on home and foreign 
accounts ; and the erection of several new mills is spoken of in 
the Oldham district, two of these, I understand, being already 
practically decided upon. 

An improved design in circular saws for cold iron and steel bars 
as been brought out by Messrs, G. Birch and Co., of Salford. 
The frame of this machine has box recesses for the saw and gearing, 
Which are always self-lubricating. The work-table is attached to 
the frame by a jibbed V slide having ample bearing surface, and 
lain tee slots are provided for clamping the work to the table. 

he saw is driven by a solid steel worm working ina hard gun- 
metal worm wheel, the worm and shafts being provided with large 
thumb collars of special make. The work is fed by worm and 
friction gear, having a clutch starting and stopping motion. In 
connection with the driving arrangement, which consists of fast 
and loose pulleys, a belt fork is introduced, which enables the 
strap to be run at any required angle. The machine is fitted with 
@ clamp for holding bars when sawing, and it will cut bars up to 
ain, diameter. An adjustable stop motion is provided, so that 
the attendant is not required to remain by the machine when 
once it is started, whilst there is no danger of over-running. 

A small milling machine of special design, worked by treadle, 
and suitable for opticians’ and amateurs’ use, is another new tool 
Which the above firm is introducing. This machine, which is very 
compact, and weighs about 7 cwt., will perform all the ordinary 





operations of milling and small screw cutting, and has compound 
slides, with table 15in. by 5in.; vertical and longitudinal motions, 
12in.; cross traverse, 64in. The vertical and transverse slides are 
worked from the front of the machine, and fitted with adjustable 
micrometers with duplicating bars, 

Crossley Brothers, Ltd., have designed a new pattern gas engine 
specially suitable for amateurs’ requirements. This is an excep- 
tionally small horizontal engine, the smallest, in fact, they have 
yet made, and which they have styled their 8-man power engine, 
although it will work up to 2-horse power, if required. It is very 
economical in operation, and is supplied at a low figure. 

Messrs, Fletcher, Russell, and a. Limited, of Warrington, are 
introducing a very compact and powerful bar-heating furnace. In 
this apparatus the length of bar to be heated can be regulated to 
any desired extent, and the speed of heating is very rapid. In 
addition the firm has designed a special apparatus for heating 
steel bars for one of their customers, to be used with ordinary 
petroleum oil, 

Several specialities are being introduced by Mr. John Royle, of 
the Dalham Works, Manchester, in connection with the supply of 
hot water in works, hotels, public institutions, &c. One of these is 
a new calorifier, which consists of a series of Row’s patent indented 
tubes placed within a suitable casing, so arranged as to be readily 
accessible for cleaning, the steam supply being controlled by Royle’s 
patent automatic attachment. This ensures that when the 
temperature required is obtained, there will be no excessive 
heating or waste of steam, and further, when a draw is made 
upon the apparatus, either by change of atmospheric temperature 
or the withdrawal of water in storage, the valve is automatically 
opened to meet the demand. Another speciality is an apparatus 
for supplying hot water for works, hotels, restaurants, &c., by 
means of steam, and which will give a quantity of boiling water in 
a very few minutes by simply turning on steam. Mr. Royle is 
also making an instantaneous water heater for heating bath and 
lavatory water on board ship, the heater being fixed immediately 
above the lavatory basin or bath, either salt or fresh water, or a 
mixture of both, being admitted by valves. If the water is required 
heated, the steam valve is opened, and the result thus obtained. 

The necessity of some starting and controlling apparatus for 
electric motors is generally recognised, and Messrs. W. T. Glover 
and Co., of Salford, are bringing out a new patent switch for this 
pe This switch is essentially a safe one, and is arranged 

xy means of a worm gear, so that it is impossible to start a 
motor too quickly, although the switching off is instantaneous. 
Should the current fail, or be cut off, the switch instantly cuts 
itself out of circuit automatically. A motor controlled by one of 
these switches may be safely left in the hands of a labourer. The 
firm have twenty switches of this type in operation at their own 
works, 

Messrs. Richard Johnson, Clapham, and Morris, Ltd., have 
introduced a new invention whereby the ordinary Marsant, 
Menseler, Stephenson, or Davy lamps, as used in mines, can be 
ignited simultaneously by an electric current. The ordinary forms 
of lamp, burning colza oil, have at present to be lit before the 
bottom is screwed on and locked. A lamp is thus often kept burn- 
ing in the lamp-house for one or more hours, waiting for the miner 
to call for it, and, of course, wasting oil all the time. In the new 
arrangement the lamp-man has simply to place a lamp in a 
square lighting block or cup communicating with a dynamo. As 
soon as this touches the poles at the bottom of the cup the electric 
current passes through the lamp and causes a small piece of 

ylatinum near the wick to become red-hot and ignite the wick. 
The lamps can be ignited almost as quickly as they can be handed 
out to the miners ; and for use in the pit a portable accumulator, 
which is charged from time to time by a small dynamo, is 
supplied. 

In the coal trade no real change of any moment is noticeable. 
The slackening off as regards inquiries for house-fire qualities 
referred to last week continues, and the better classes of round 
coal are becoming more difficult to move, but pits for the most 
part are still kept on practically full time. Here and there, how- 
ever, the output is scarcely being disposed of, and is accumulating 
under load on the pit sidings, which, with a continuance of the 
present mild weather, will in all probability be the prelude to 
running short time, as at most pits heavy stocks are still held, which 
coalowners will not care to very largely increase, and the outlook 
is not a very encouraging one for the ensuing summer season, whilst 
there would seem to be every probability that the gas-making 
coal prices will again rule very low, Price for house-fire coal re- 
main, however, without quotable change, although in isolated cases 
collieries are not adhering very firmly to their full list rates where 
orders of any weight are in question. A moderate demand still 
comes forward, generally for the lower-class round coals for 
steam, forge, and general manufacturing purposes; but with 
plentiful supplies of these prices are kept low, and for ordinary 
descriptions at the pit mouth scarcely average more than 6s. to 
6s. 6d. The position as regards engine fuel varies considerably ; 
most of the collieries have no difficulty in disposing of their 
output, and in some instances the production of slack is barely 
sufficient to meet the requirements of their customers, but at 
other pits slack is hanging, and accumulating in stock, whilst 
there are also plentiful supplies coming in from other districts. 
The result is that there is no scarcity of engine fuel upon the 
market, and although in one or two cases where collieries are 
rather short of supplies there has been an endeavour to put up 
quotations slightly, it is very exceptional where any appreciably 
better prices have been got, as buyers have no difficulty in cover- 
ing their requirements in the open market at the old rates. At 
the pit mouth common slack can still be bought at 3s. to 3s. 6d.; 
medium, 3s. 9d, to 4s, 3d.; and better qualities, 4s. 6d. to 4s, 9d. 
per ton. 

An increased weight of business is reported in the shipping 
trade, and for good qualities of steam coal 8s, to 8s, 3d. is being 
got, but commoner sorts are still offering as low as 7s, 6d. to 
7s. 9d., delivered ports on Mersey. 

A special conference of the Miners’ Federation of Great Britain 
has been convened—which representatives of South Wales outside 
the Federation are also invited to attend—to consider the various 
schemes that have been laid down, or are being brought forward 
in various districts,under the Compensation Act, and after these 
have been reported upon and discussed, some resolution will, no 
doubt, be come to by the conference as to the further course of 
further action to be taken by the Federation. As this conference 
has been convened for the day prior to that fixed for the second 
reading of the Eight Hours’ Bill in the House of Commons, this 
question will also be discussed, and arrangements made for secur- 
ing the support of members when the Bill is put forward. 

Barrow.—There is a marked steadiness in the West Coast hema- 
tite pig iron trade, and orders are very fully maintained. The 
business doing in Bessemer descriptions of hematite pig iron is on 
the increase, and makers are very fully sold forward. In forge 
and foundry samples very little trade is being done, as prices are 
too high to justify the use of this quality of iron for ordinary 
foundry purposes. Smelters therefore confine their output as far 
as possible to Bessemer descriptions of metal. Prices are very 
steady, so fartas makers are concerned, at 50s. per ton net f.o.b. 
for Bessemer numbers, while warrant iron for some unexplainable 
reason, and certainly outside of all considerations of supply and 
demand, has fluctuated from 49s, 7$d. to 49s. Od. net oun sellers, 
buyers at 49s., and this in face of the fact that the demand is 
brisk, that consumers’ requirements are increasing, and that stocks 
have again been reduced by 2227 tons during the week, leaving 
the stocks in hand at 179,131 tons, or 5319 less than in the 
beginning of the year. The moral of the position, looking reason- 
ably into the future, is that stocks will be found inadequate to 
the demand, and that prices will consequently increase in the 
near future, In this advance smelters and stock holders will 
secure an advantage. Certainly prospects in the hematite pig 
iron trade have not been so breht as at present for some years 
past, 





Iron ore finds a very brisk market at 11s. 6d. to 12s. per ton for 
good average qualities net at mines, while best sorts are quoted at 
15s, 6d. to 16s. per ton. It is interesting to note, at a time when 
there is a great scarcity of ore in the district, that a very important 
find of good ore has just been made at Dalton in connection with 
the Askham and Mouzell mines. The new find discloses a pocket 
of ore about 30ft. thick. 

Steel makers are very busily employed, and are ee have a 
still fuller programme in hand in the early future. is is more 
particularly the fact as regards shipbuilding material, the demand 
for which has exceeded all bounds. The plate mills, heavy and 
light, are well employed, and are not likely to be short of orders 
for a very long time tocome. The local demand is considerable, 
and the general demand is pressing. Steel rails are in very full 
demand at steady prices, and ordinary descriptions of steel are in 
very brisk request. : 

Coal is in steady request, but at low prices. Coke remains very 
rm. 

Shipping is fairly well employed. The ——- of pig iron are 
steady at 8896 tons last week, and steel at 7387 tons, as compared 
with 12,982 tons of pig iron and 8696 tons of steel in the corre- 
sponding week of last year, showing a decrease of 4086 tons of pig’ 
iron and 1309 tons of steel. The total shipments this year total up 
to 109,712 tons of pig iron and 123,779 tons of steel, as compared 
with 85,006 tons of pig iron and 98,122 tons of steel in the 
corresponding week of last year, showing an increase of 24,706 tons 
of pig iron and 25,657 tons of steel. 

Messrs. Vickers Sons and Maxim have received communications 
from the British Admiralty accepting their tender for one of the 
four first-class belted cruisers which are required from private 
builders in this year’s naval programme. These vessels are to be 
440ft. long between perpendiculars and 69ft. 6in. broad. They 
will have a displacement of 12,000 tons, and an indicated horse- 
power of 21.000. 








THE SHEFFIELD’ DISTRICT. 
(From our own Correspondent.) 


AN average tonnage of house coal has been forwarded te London 
during the week by both the Midland and Great Northern rail- 
ways, and as stocks are exceptionally low, sales have not been 
difficult to make. Silkstones in the higher grades have been some- 
what quieter, the call being chiefly for Barnsley house sorts. 
Local] sales have been rather languid through the abnormally mild 
weather, and, generally, the business done has been less than for 
the corresponding period of last year. Best Silkstones make 
8s. 6d. to 9s. per ton ; ordinary, from 7s. per ton ; Barnsley house, 
7s. 6d. to 8s. per ton ; seconds, from 6s. 6d. per ton. In the steam 
coal trade a steady export business is reported, the weights sent to 
the Humber ports being considerably in excess of the trade done 
for the corresponding period of 1897. Barnsley hards are quoted 
at 7s. to 7s. 6d. per ton ; seconds, from 6s. per ton. In engine fuel 
a good business is reported from all quarters, but quotations 
remain unaltered ; nuts, 6s. to 6s. 6d.; screened slack, from 4s. per 
ton; pit slack, from 2s. per ton. For gas coal there is an excellent 
call, considering the advanced period of the year, and full values are 
maintained. In coke there is much activity with North Lincoln- 
shire, and, generally, business is better all round. Ordinary 
qualities make 8s. 6d. to 10s. per ton; washed coke and ground 
coke, lls. per ton. 

In the iron trade hematites make from 58s. 6d. to 56s. per ton, 
according to brand ; common forge iron, 41s. per ton, all delivered 
in Sheffield. The pig iron market has been ruling fairly firm 
during the past week; although higher prices have not been 
obtained, no disposition is shown to take less, The demand for 
railway material, particularly in tires, axles, and springs, has 
been very considerable during the past few week. Very goo 
orders for forgings have been placed lately for machine shaftings, 
for Government and other large steamers. 

In the steel trade, as well as in iron, makers are confident that 
improved business is inevitable. The demand is steadily improving, 
and a noteworthy and satisfactory feature is the absence of specu- 
lation, which shows that what is being bought is on business 
account. Jn both the raw and finished material makers are well 
booked, and are not atall anxious to make heavy consignments at 
current rates. The rolling mills are kept busy in fashioning steel 
for use in cutlery, tool, and lighter trades. The tilts and forges 
are not so well off for work, there having been a good deal more 
done before the trouble with the engineers began. 

The week has been chiefly remarkable for the reports of public 
companies for the year ended December 31st last, and for several 
of the meetings of shareholders. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tus week prices of pig iron have been weak, and warrants have 
touched lower figures than have been known previously this year. 
Poor, however, as the prices are now considered, they are not 
materially worse than those of March last year, when deliveries 
were much brisker. The value of iron is nevertheless less satis- 
factory to the producers, for the cost of manufacture is greater 
than it was then, seeing that wages and railway rates are higher, 
and the granting of the eight hours has added to the expenses. 
It is asserted that the present selling price hardly does more than 
cover the cost of production. 

The pig iron shipments from the Cleveland district this month 
show badly when compared with those of the corresponding 
month last year, but March, 1897, was a phenomenally active period, 
when over 129,000 tons were shipped, that being the second largest 
quantity ever reported in any month, the largest being in Sep- 
tember, 1896, when upwards of 133,000 tons were exported. With 
the exception of March last year, no other March shows as good 
figures as those now being reported, and it is almost certain they 
will exceed 100,000 tons. The quantity shipped this month to 
Wednesday night was 73,872 tons, as compared with 60,042 tons 
last month, and 96,962 tons in March, 1897, to 23rd, the falling off 
from last year being in deliveries to the Continent. It is believed 
that the stocks of pig iron in makers’ hands are now declining ; 
they have been increasing during the winter months, but pro- 
bably not to the extent that the ‘“‘ bear” party desire to make out, 
and there can be no doubt that if the ironmasters could now 
publish their return of stocks, as they did prior to a ream, 
1896, it would do much to strengthen their position. However, 
they are unable to do this, as the two firms who brought about 
the stoppage of the issue of the monthly statistics are not yet pre- 

red to abandon their attitude. The stock of Cleveland pig iron 
in Connal’s warrant stores is increasing, though slowly. On Wed- 
nesday night the quantity held was 90,652 tons, the increase 
for the month being 4196 tons, while the stock of hematite pig 
iron was 44,341 tons, or 1822 tons decrease during the month. 

The prices of Cleveland pig iron have been reduced all round 
this week, and second hands have been keenly competing with the 
makers, as the end of the month is close at hand, and they are not 
prepared to accept the iron which is due to them for delivery this 
month. They therefore have to sell to those who can take the 
iron, and have to accept almost whatever price they can get. They 
undersell the makers, and some of them have been disposing of 
No. 3 Cleveland G.M.B. pig iron for delivery this month at 
40s, 44d. per ton, but the makers have not come below 40s. 6d., 
which is 3d. less than they were taking last week. The fall now 
appears to be checked, and some believe the minimum has been 
reached. No.1 hasbeen reduced to 42s.; No. 4 foundry to 39s, 9d.; 
grey forge to 38s, 6d.; and mottled and white to 38s, 3d., all for 
early delivery. 





Prices of hematite pig iron have also declined, and mixed 
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numbers are now obtainable at 50s., a price which will 
give them a better chance of competing for the Sheffield and 
export trade, of which they have received a much smaller share 
than in past years, as their prices were relatively dearer than 
West Coast iron. The lower rate for hematite is due partly to the 
reduced price of the ore, average Rubio having this week been sold 
at 14s. 6d. per ton, delivered at wharves on the Tees, and by 
merchants who were asking 15s. a week or two ago. The reduc- 
tion in ore is a consequence of the lower freights. 

In nearly all branches of the finished iron and steel industries 
business is fairly active, and work is very regular ; certainly there 
is none of the slackness in demand which is at present reported in 
the pig iron trade. Prices generally are stiffer, and both iron and 
steel angles have this week been put up 2s. 6d. per ton, while piates 
must shortly be raised, since there has been a substantial advance 
in Scotland, where a very large quantity of new shipping has this 
month been ordered. Here also shipbuilders are doing well, and 
some of them cannot undertake any more orders this year. There 
is thus an excellent prospect for plate and angle manufacturers, 
Steel ship angles are now at £5 7s. 6d.; iron ship angles, £5 2s. 6d. ; 
steel ship plates, £5 8s. 9d.; and iron ship plates, £5 3s. 9d., all 
less 24 per cent. f.o.t. Common iron bars are very stiff at £5 5s., 
best bars £5 1l5s., and packing iron £4 12s. 6d., all less 24 per cent. 
f.o.t. The sheet trade is fairly satisfactory in this district, and 
prices are nothing like so weak as they are in the Midlands, where 
so many sheet mills have had to be closed of late. The rail trade 
continues good, and shipments from the Tees, especially to India 
and the East, have been excellent during the last fortnight, as they 
have also been of bridge work. The price of heavy steel rails is 
still kept by the makers at £4 10s, net at works. 

The Clarence Steel Works, which were erected some ten years 
ago on the north bank of the Tees, and adjoining their Clarence 
Ironworks, by Messrs. Bell Brothers, Limited, have been tem- 
porarily taken by Messrs. Dorman, Long, and Co., Limited, 
Britannia and West Marsh Iron and Steel Works, Middlesbrough, 
who intend thereat at first to carry out a series of experiments in 
steel making which the activity, of trade does not permit of their 
making at their present works. The Clarence Steel Works were 
laid down under the superintendence of Monsieur A. Pourcel, a 
French engineer, for carrying out a special process of making steel, 
chrome ore being used for the lining of the furnace, but it was not 
found to answer, and the works have long been idle. 

The directors of the North-Eastern Railway Company have 
decided to at once proceed with the construction of the Eston 
branch railway, running from Cargo Fleet, near Middlesbrough, 
vid. Normanby, to South Eston. It is over five years since the 
question was raised, but until now the company has failed to 
come to terms respecting the land. It wili utilise the existing 
mineral line as far as Normanby. The directors have abandoned 
the Hull dock scheme, owing to the opposition with which it has 
been met. 

The engineering industry is very active, and there is even 
difficulty in getting enough men. The Cleveland Bridge and 
Engineering Company, at Darlington, has in hand the strengthen- 
ing of the Conway Tubular Bridge, which it will accomplish by 
means of cylinders, the plates of which will be lin. thick, It 
is also supplying the girders, &c., for the Hunslet goods ware- 
house of the Great Northern Railway, and also the flooring plates 
for the goods warehouses of the Great Centra] Railway. At the 
works an electric travelling crane of 90ft. span is being erected. 

The steam coal trade, after being very dull for some weeks, has 
begun to show considerable improvement, partly as a result of the 
opening of the —— season, and partly because the threatened 
stoppage iu the Welsh coal trade is sending consumers more largely 
to the North of England for supplies, as they want to be assured 
of getting deliveries. Prices have risen, and now best Northumber- 
land steam coal is realising 8s. 3d. per ton f.o.b., and small 3s. 6d. 
for, immediate delivery, while for April 9s. to 10s. has to be paid 
for best, and 3s. 9d. to 4s. for small. Only a week or two ago best 
could have been bought at 7s. 6d. per ton. The Northumberland 
coalowners have intimated that they cannot see their way to grant 
the request of the men for a further advance of wages, as they have 
hada poor time lately. The improvement has really sprung up 
only this week, and it depends upon the course of events in Wales 
whether the good trade is maintained. 

The demand for gas coal is very fair, and some good contracts 
are in the market. The Rotterdam gas coal contract has been 
divided between Durham and German coalowners, the former 
having to supply 50,000 tons, and the latter 25,000 tons. The 
price is equal for the Durham coalowners to 6s. 10d. per ton f.o.b., 
which is 6d. to 9d. per ton above the figures which were realised 
last year. The price realised for the 30,000 tons of gas coals 
required by the Christiania Gas Company is said also to be about 
6d. above last year’s. Messrs. James Joicey and Co. will execute 
the order, and supply their new Pelton coals. The contracts for 
the South Metropolitan Gas Company are shortly to be decided 
upon. Mr. J. J. Lishman, one of the oldest and best - known 
colliery viewers in Durham, and who has for over thirty years 
been chief at Messrs. Strakers and Love's, Brandon Colliery, is 
retiring, and will be succeeded by Mr. T. Elwen, at present under- 
manager at Littleburn Colliery. The demand for coke is good, 
and the average price is 13s. 6d. per ton, delivered equal to 
Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Scotch pig iron trade is very active in the manufacturing 
departments, but there is a lack of interest at the moment in the 
speculative market for pig iron warrants. The position of the 
trade is such that it is difficult to foresee what may happen. It 
would be no surprise were a scarcity of raw iron to be experienced, 
because the stocks are small, both in Scotland and the North of 
England, and so far as} Scotland, at least, is concerned, there does 
not appear much chance of the smelters being able immediately to 
add very materially to the amount of the output. At the same 
time it is understood that the warrants in circulation are in com- 
paratively few hands, so that either as regards a rise or fall in 
prices, it is difficult for operators to take any very decided course 
in the market without running serious risk. 

Business has been done in Scotch warrants from 46s. 2d, to 
45s, 11d. cash, and 46s. 5d. to 46s, 2d. one month. For Cleveland 
warrants there has not been much inquiry, and the prices 
recorded varied only to a small extent, from 40s, 35d. to 40s, 3d. 
cash, and 40s. 3d. to 40s. 6d. one month, The transactions in 
Cumberland hematite have also been limited in the warrant 
market, from 49s, 34d. to 49s. 1d. cash, and 49s. 3d. to 49s, 34d. 
one month. 

There are 81 furnaces in blast in Scotland, being the same num- 
ber as at this time last year, and of the total 35 are producing 
ordinary, 40 hematite, and six basic iron. 

The prices of Scotch makers’ pig iron show comparatively little 
alteration, Govan and Monkland, f.o.b. at Glasgow, Nos. 1, 
are quoted 47s, 74d. per ton ; Nos, 3, 46s, 3d.; Wishaw and Carn- 
broe, Nos. 1, 46s, 10}d.; Nos. 3, 46s, 44d.; Clyde, No. 1, 51s.; 
No. 3, 47s. 6d.; Summerlee, Calder, and Gartsherrie, Nos. 1, 
51s. 6d.; Nos. 3, 48s.; Coltness, No. 1, 52s. 6d.; No. 3, 48s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 51s. 5d.; No. 3, 46s. 3d.; 
Eglinton, at Ardrossan or Troon, and Dalmellington, at Ayr, 
Nos. 1, 48s. 3d.; No. 3, 46s. 9d.; Shotts, at Leith, No. 1, 52s.; 
No. 3, 48s.; Carron, at Grangemouth, No. 1, 51s, 6d.; No. 3, 48s. 

The finished iron trade is well employed, and it is expected 
that increasing activity will be experienced in this department, as 
the season advances. The steel makers continue very busy, and 
they have this week intimated an advance of 5s, per ton in the 
prices of boiler plates, which will bring them up proportionately 
to the figures to which ship plates have already been raised. 

The coal trade is fairly active, there having been good shipments 
with improved inquiry in some directions. 





an increasing business will now be done for Northern European 
ports. The home branch of the coal trade shows a good inquiry 
for both household and manufacturing sorts, There is no change 


in coal prices. 








WALES AND ADJOINING COUNTIES. | 
(From our own Correspondent.) 

THE coal trade at all ports has been in a very satisfactory con- 
dition. Last week Cardiff despatched close upon 310,000 tons, 
and this would have been increased had tonnage come in, Swan- 
sea total was also a long way above the average, fully 10,500 tons | 
above the corresponding period last year, while Newport trade 
was equally buoyant, nearly 70,000 tons having been sent foreign, | 
and 22,368 tons coastwise. Swansea patent fuel trade last week 
was limited to 6000 tons. In this trade Cardiff is forging ahead, | 
and several notable cargoes have been in evidence during the week, | 
one of 1250 tons going to Algiers. But it is with the best steam 
coal that the premier port figures, and the fact of large shipments | 
to Port Arthur has been a subject of more than local significance, | 
though I attach quite as much importance to such places as | 
Harrington getting supplies from Gwaun Cae, Gurwen, Swansea | 
district. | 

Vessels coming in with pig iron and going out with Welsh coal, | 
opening out a steady trade, may be regarded as more — 
than an occasional spurt due to political movements. But at 
present the chief attention is fixed upon coaling stations, to which 
large consignments, principally from Cardiff, are going daily ; 
10,000 tons went to Port Said this week. All kinds of steam coal 
are in demand, and colliery steam continues in a congested state. 
Small is eagerly sought after, and prices are still advancing. Best 
small has been quoted in Cardiff as high as 7s, 6d. Monmouthshire 
coal continues active, and good prices are realised, while house 
coal may be regarded as at its best, and demand is strong and 
prices firm. 

Another week must now pass before a definite course of things 
will shape itself in the impending coal crisis. The local papers 
abound with alarmist opinions, which I hope and believe have no 
good substantial foundation. 

Last week the meeting of colliers’ representatives ended with 
the understanding that they should return to the colliers for 





plenary powers, and then hold a joint meeting with the colliers’ 
representatives this week. The result of the voting at the col- 
lieries for giving their representatives plenary powers was as 
follows :—For plenary powers under certain conditions, 18,050 ; for 
plenary powers, 17,560 ; against plenary powers, 26,805. As this 
showed that a majority was against granting plenary powers, and 
as it had been distinctly laid down that coalowners would not meet 
the representatives if not entrusted with these powers, everything 
came to a dead lock. It is understood that considerable discussion 
took place, and at the close it was proposed, seconded, and carried 
that the men’s representatives go back to the employers to re-open 
negotiations without plenary powers, and that an adjourned con- 
ference be held at Cardiff on Monday next. 

One of the gleanings had from the gathering is, that the colliers 
want 10 per cent. in the shilling advance, instead of the present 
8} ; a minimum selling price of 10s. 6d.; two months’ audit. This 
is taken as an abandonment of the control scheme, but the state- 
ments I have given are the only facts that have transpired, and 
alarmist reports must be rejected. The mass of the colliers have 
certainly no wish for a strike, and the opinion of representative 
colliers is that even if the scale should be ‘allowed to drop” a 
day-to-day contract might be entered upon to preserve trade, 
until a more durable arrangement could be formulated. At the 
same time impartial opinion is that the loss of the scale will be a 
fata) blow to the coal trade of Wales. 

It will be seen by my list of the closing prices at Cardiff mid- 
week, that prices are on the ascending grade for all kinds. Best 
steani s now at 12s. 9d. to 13s. 3d.; seconds, 10s. 6d. to 12s.; dries, 
10s, to 11s.; best Monmouthshire, lls. 3d. to lls. 6d.; seconds, 
10s. to 10s. 6d. Best steam, small, 7s. 3d. to 7s. 6d.; seconds, 
6s. 6d. to 6s. 9d.; and inferior sorts from 5s. 9d. to 6s. 3d. Best 
house coal, 11s, 3d. to lls. 6d.; seconds, 9s. 9d. to 10s. 3d.; 
No. 3 Rhondda, 10s. 9d.; brush, 9s, 3d. to 9s, 6d.; small, 8s. 3d. 
to 8s. 6d.; No, 2 Rhondda, 9s. 9d. to 10s. 3d.; through, 7s. 3d. to 
7s. 6d.; small, 5s. 9d. to 6s. 

Swansea prices: Anthracite, lls, to lls. 6d.; seconds, 10s. to 
10s. 6d.; ordinary, 9s. to 9s, 6d.; small rubbly culm, 5s, to 6s, 6d. 
Steam, 10s. 6d. to 12s. 6d.; seconds, 9s. to 10s.; bunkers, accord- 
ing to quality, 8s. 6d. to 9s.; small, 5s. 9d. to 7s. House coals: 
No. 3 Rhondda, 10s. to 11s.; through, 9s. to 9s. 6d.; small, 8s, to 
&s. 6d.; No. 2 Rhondda, 9s. 6d. to 10s.; through, 8s. to 8s. 3d.; 
small, 6s. 6d. to 7s, All delivered Swansea f.o.b., cash thirty days, 
less 24, 

Cardiff prices : Patent fuel, 10s. to 11s, 3d.; coke, 15s. to 24s. 6d., 
according to brand ; pitwood, 14s. to 14s. 3d. Swansea prices : 
Patent fuel, 9s. 6d. tol0s. Monmouth ore, Tafna, 14s. 6d.; Rubio, 
lis., ex ship, cash thirty days. Pitwood, 17s. 6d. to 18s, into 
trucks. . 

The Cray water scheme for Swansea has been arranged, and the 
tender of John Peterson and Son accepted for £255,747. It has 
been decided to raise £100,000 under the new Water Act. 

The Birmingham Corporation authorities have ordered 6000 tons 
steel 42in. pipes from Pigott and Co., Birmingham, It is under- 
stood that Bolckow, Vaughan, and Co, will supply the material, also 
a quantity of Siemens-Martin plates. In addition to these orders 
70,000 tons of cast iron pipes of the same diameter will be placed. 

On ’Change, Swansea, this week, it was reported that the pig 
iron market had left off 3}d. to 5d. per ton lower than the previous 
week, notwithstanding that consumers have been inclined to 
anticipate their requirements. The stocks in makers’ hands are 
held more firmly for an advance. The question of the supply of 
iron ore, and a probable strike at Bilbao, have suspended any 
further sales, and this is expected to be deferred to quarter day, 
now close at hand. Closing prices generally on Change, mid-week, 
were as follows :—Pig iron, Glasgow warrants, 45s. 11}d., 45s. 11d., 
and 46s. 114d.; Middlesbrough, No. 3, 40s. 11d.; hematite, 50s. 6d. ; 
Welsh bars, £5 7s. 6d. to £5 10s.; sheet iron and steel, £6 7s. 6d. 
to £6 10s.; Bessemer steel tin-plate bars, £4 1s. 6d.; Siemens, 
£4 2s, 6d.; Steel rails, heavy, £4 10s. to £4 12s, 6d.; light, £5 10s. 
to £5 12s. 6d. Tin-plates: Bessemer steel cokes, 9s. 6d. to 9s. 9d. ; 
Siemens, 10s. to 10s, 3d.; ternes, 28 by 20 c, 17s, 6d., 18s. 6d. to 
21s.; best charcoal, 10s, 6d. to 12s,; block tin, £65 6s, 3d. to 
£65 17s, 6d, 

I find that there has been an increased shipment of rails this 
year so far, as compared with last, and business continues to wear 
a satisfactory appearance. There is still little or no change in tin- 
late, and last week’s make and shipment were so equal that 

locks remain much the same. 

The result of the ballot amongst the tin-plate workers at Llanelly 
is a refusal to concede to the 15 per cent. reduction for May and 
June. This applies to the Western, Old Lodge, and Old Castle 
Works. If persisted in, trouble is certain, as employers say it is 
imperative that the concession should be made. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THERE is an improving tone reported in most iron departments 
this week, and some branches, such as the railway and engineering 
trades, have very good prospects, large sums having in different 
countries been granted for the supply of marine and army require- 
ments, Russia, for instance, granted ninety million roubles ; in 
Germany more than half a million marks is to be spent on the 
building of ships, &c.; the United States have drawn out the sum 
of fifty million dollars for war preparations, arranging that the war 


| destined for requirements of the marine and war de 


| on M, 62 to 64; foundry pig, No. 1, M. 67; 
| forge pig, free Siegen, M. 


| instances, 
| good, but prices are very low and without firmness, 


— 


The iron ore trade in the Siegerland has continuell att 


engaged ; a good number of orders has been received and is ; 
prospect. Prices do not show a change. The demand for vi vhs 
remains moderate, consumers not caring to purchase largely fertee 
present ; stocks are the same as before, neither do quotations sh he 
any alteration against previous weeks. German Bessemer pisces 
; ditto, No. 3, M 6. 

58; basic, M. 60°50; all per to t 
works, Only a quiet business is done in scrap iron, the le 90 
of the works having previously provided themselves with hey’ 
lots. Billets and blooms are in improving request, as the rolling 
mills have of late been buying rather more freely : Rhenisk” 
Westphalian blooms fetch M. 85 to 86 p.t. The export beaks 
granted on wire rods amounts to M. 12 p.t. now, the = , 
syndicate paying M. 3, the billet convention M. 7, and the re 
iron convention M, 2 p.t. To the plate mills an export bounty of 
M. 3 p.t. is granted, the billet convention no longer demanding , 
proof for export orders, whereas the coke convention ra 
sticks to this measure. os 
The girder mills are, almost without exception, briskly ocey vied 
Officially M. 108 p.t. is quoted, but numerous sales ‘have 
effected at M. 105 p.t., free Burbach, which is equal to lacs 
M. 119 p.t., free Rhenish- Westphalian works. Light section rail 
have been sold at M. 89 p.t., but less has been taken in sibs 
At the bar mills the employment is comparatively 


M. 117 
120 p.t. is the price generally quoted ; however, when po de 
orders are in question, astonishingly low rates are quoted, and this 
is the cause i smaller establishments are hardly in a position to 
tend for foreign contracts. At the plate mills activity continnes 
irregular and, on the whole, insufficient. Heavy plates for boiler. 
making purposes are fetching from M. 157°50 to 180, and best 
sorts stand on M, 212 to 240 p.t. at works. A healthy condition 
exists in the marine and engineering department, especially with 
regard to employment. The wagon factories are vigorously ep. 
gaged at present, and will continue to be so until about October of 
resent year. 

The physiognomy of the Austro-Hungarian iron market has been 
rather more bright upon the week, merchant iron being in better 
request and for structural material a fair number of inquiries came 
in. Generally, business transactions are, however, still of a 
limited description, and a certain want of animation continues to 
be felt in the different departments. In the Trieste Lloyd Arsenal 
the ironfounders struck, demanding the dismissal of recently 
engaged workmen and of a disagreeable overseer. < 

In the parish of Marienthal, near Fressburg, a layer of brown 
coal has been found. 

The various iron and steel-producing establishments in Belgium 
are in a fairly satisfactory position, demand for both raw and 
manufactured iron being normal, but without briskness. Prices 
have not changed upon the week. 

The accounts given of the demand and employment on the 
French iron market are still rather unfavourable, but the more 
sanguine nevertheless appear to consider the worst period for the 
iron trade to have nearly come to an end now, and are anticipating 
a lively spring trade for the next few weeks. The hopes and expecta- 
tions are, most likely, founded on the heavy purchases that will 
have to be made for the Exhibition. Prices have been showing a 
tendency to stiffen. 

It is reported that the joint stock company, Upper Silesian Coke 
Works, together with the firms Caro and Hegensheidt, intends the 
building of blast furnaces and coke ovens in Russia. 

The Russian Minister of Finances has got an Imperial authorisa- 
tion to take steps concerning the introduction of the metric 
system in Russia. 

The Minister of Finances contemplates to abolish partly the 
import duty on iron, agricultural machines and implements, and 
has appointed a special committee for the investigation of the 
matter. The Minister has further resolved, in order to protect the 
native bicycle manufacture, to raise the duty on bicycles from 
12 roubles to 15 roubles gold for each bicycle. 

For some years past the Servian Government has been trying in 
vain to induce foreign capitalists to take an interest in the largest 
and best coal layers of Servia, those in the Misatcha district, 
which have at various times been thoroughly investigated and 
found to be very extensive. Servian capitalists have now joined, 
and a company with 400,000f. has been formed to commence 
operations, 


— 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 16th. 

THE financial situation is less satisfactory, because of temporary 
and passing disturbances connected with possible hostilities, The 
commercial situation is improving ; the volume of freight is in- 
creasing ; railroad earnings are favourable. The export trade for 
the month is heavy, and the calls for American productions, cereal 
and mechanical, promise to grow rather than decline. Advices from 
Western points or large iron and steel orders for finished material 
are being placed. A heavy tonnage of steel and sheet bars has 
been sold at Pittsburgh, as well as for universal plates. Pipe lines 
material 150 miles were contracted for. Merchant steel is in 
urgent request at all points. Material for steel cars, steel car 
trucks, axles, wheels, and bridge work is now being called for at 
interior mills, as managers believe the lowest level of prices for the 
year have been reached. When this fact becomes clearly evident 
it is extremely probable that much business will be done for forward 
requirements, Billets are stronger than a month ago, Te open- 
ing up of requirements during the past few days points to a very 
heavy April demand. Steel rails are moving at 18 dols. for 
standard sections. Cast pipe manufacturers report a very large 
amount of business in sight. Inquiries during the past two weeks 
call for 40,000 tons. Locomotive building is active, especially in 
freight engines of heavy pattern. It is the policy of railway 
managers to haul longer and heavier trains. Steel cars are coming 
into larger use, and an active canvass is in progress among railway 
companies that handle bulky material to use the steel cars. All 
kinds of merchant steel, plates, shapes, rods, and sheets are 
selling well, but there is comparatively little business done in the 
way of providing for summer requirements, Interest along this 
line is tikely to be suddenly aroused, 





THE DunBaR RAILWAY DisastER.—We have received Lieutenant- 
Colonel Yorke’s report to the Board of Trade on the serious acc! 
dent which occurred on the North British Railway system at 
Dunbar on January 3rd, when the East Coast express from Kings 
Cross to Edinburgh collided with some goods wagons, some of 
which had become derailed, during shunting operations, across the 
down line to the adjacent goods yard. It may be remembered 
that one person was killed, and upwards of twenty others injured. 
The Board of Trade Inspector considers that the collision ‘‘ was the 
result of direct breaches of duty on the part of signalman 
McPherson and driver Steedman. McPherson's offence seems tv 
be the greater, inasmuch as by ‘accepting’ the express when he 
had a goods train shunting only a few yards inside his signal, he 
deliberately broke the rule which enjoins that ‘ Line clear’ is only 
to be given for a train when there is no obstruction within th- 
space of a quarter of a mile ahead of the home signal. Drivc- 
Steedman committed the most serious offence which a driver can be 
guilty of,viz., the failure to obey a danger signal. The responsibilit; 
for this fatal disaster must undoubtedly rest upon these two mer, 
who had both been on duty for less than an hour, and I have soug! 
in vain for any justification of their action.” The report conclude. 
with certain recommendations with respect to the management ‘ 
signal lamps, the removal of one of the signals, and the alteration 








It is anticipated that | till January, 1899; and in Japan 115 million yen have been 


material acquired by Government is to be free from import duty 








of the angle-diamond crossing 
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THE PATENT JOURNAL. 
i “The Illustrated Oficial Journal of 
Condensed ih Patents.” 
Application for Letters Patent. 
* . tions have been “communicated ” the 
: Moon ft aadroas of the communicating party are 
printed in italics. 
10th March, 1898. 


for Oreninc Tins, G. Gough, 


5933. APPARATUS 
ssi Paxumatic Tires, M. Farrell, Castlepollard, Co. 
E Westies h 
6835 VELOCIPEDES, 





J. H. Buxton and G, A. Wilson, 


je eas R. E. Arthurs, Dursley, Gloucester- 
5936. E, 
asin CONDENSER Ruspers, A. Hardwick, Halifax. 


5ggx. Driving GEAR, W. H. Luther and J, Cockburn, 


Glasgow. 
5839. DRIV 
5840, GENERATING 

London. 

5841. OCCULTING 

Jublin. 
on PERFORATED CUFF MANUFACTURE, T. J. Monag- 

an, Accrington. 
sss. ‘appLiaNces for Propuctna Castinos, G. M. 

Jackson, Derby. : 

5844, Borers, J. Schofield, Oldham, 
5845, PHONENDOGRAPH, C. H. Wade, Torquay. 
546, PNeuMATIC Trres for Bicycies, J. C. B. Taylor, 

Bath. 

5347. BRAKE ARRANGEMENT, I. Rees, Sully, near 

Cardiff. 
5848, MANUFA‘ 


London. " 
an ie SicNaLuina, J. W. Sackville, Pendleton, 


in Gear for Bicycies, W. Mills, Glasgow. 
ACETYLENE Gas, W. Rowbotham, 


Licuts for Beacons, J. R. Wigham, 


ruRE of REFLEcToRS, 8. Cowper-Coles, 


near Manchester. poate 

5850, Hat-PASTENING APPLIANCES, L. Palmer, Twicken- 
ham. ; 

5351. OpricaL ILLusion, B, Fee and P, A. Cowtan, 

Manchester. : 

52, Pantin WALLS, J. Kessell, Bristol. 

5358. Gas Encines, H. N, Bickerton and W. Wood, 
Manchester. 

4334, SypHons, A. Kochmann, Manchester. 

5855. Gas Enaines, H. N. Bickerton and H. W. Brad- 
ley, Manchester. 4 : ; 

5896. Grak Cases for Bicycirs, 8, G. Price, Birming- 





ham. ; 

5897. Tirks, L. Sgal, Liverpool. 

psa8. Construction of VeLocipEpRs, C. G. Parrott, 
Coventry. 

5359. CanpLesticks, A. J, Goldsworthy and C. G. 
Parrott, Coventry. 

5360. MeraLLic PackinG Boxers, W. J. Harries, Liver- 
ool, 

5861. PepaL Stray for Bicyeies, E. O. Fearnley, 
Redditch. ; 

5862. BELTING CIGARETTES with Cork, F, M. Seddon, 
Liverpool. - 

5863. INCANDESCEN’ Evectric Licuts, W. L. Voelker, 
London. : 

i864. Hanpies, W. Nicol, Glasgow. 

5865. BicyeLes, W. Watt, Glasgow. 

5366. TarLors’ CurtinG Caart, R, and A. Gibb, Glas- 








0 


gow. 
5807. Corp Houpers for BLinbs, W. Hitchin, Birming- 


5369, Finger Guarps for Doors, J. Scotson, Man- 
chester. 

5870. Overcoats, ©. Dyke, Manchester. 

5871. Winp Moror, J. Kay and A. Poirrette, Man- 
chester. 

6872. Or. Vatve for VEHICLE WHEELS, W. G. Roch, 
Bath. 

5873. Gratincs, J. Davison and T. E. Graham, 
Hendon, Sunderland. 

o874. Printing Woven Faprics, H. Wylie and J. 
Grant, Glasgow. 

5875. Wueecs, E. W. Walker, Pailton, near Rugby. 

5876, INTERNAL ComBUSTION Motors, W. Peek, Edin- 


burgh 

D877. OILING Raitway Wacon AXxtes, A. Clark, Glas- 
gow. 

6878. Cuatn Sray Ewnp, J. Porter and F. H. Davis, 
Birmingham. 


5879. Brakes for Venicies, W. Huggins, D. M’Callum, 
and R. C. Watson, Dundee. 

4880. CarRIAGE Winpow, B. Ormerod, Oswaldtwistle, 
near Accrington. 

5881. Mirror CLEANER, C. Heselton, Ilfracombe. 

5882, TorLet Rott Hotpers, W. H. and N, 8. Parker, 
London, 

5883. Currinc Paper, W. Fairweather.—(A. B. Kol/én, 
Sireden.) 

5884. Fitter CLorus, J. Williamson, Glasgow. 


5885. Macuines for Casting Typr, H. E. Moul, 
London. 

5886. CARBURETTING Device, P. H.G. Ahriens-Clausen 
and W. J. N. Kriiger, Hamburg. 


5887, Gas Enarngs, A. R. Bellamy, Manchester. 

5888, SwircH-Back RaILway APPaRaTus, A. Cooper, 
London. 

5889. PROJECTILES, F, W. Webster, Sheffield. 

5890, Compositions for SEALING Tires, F. Sandall, 
London. 

5801. Inpicatina Bortina of Water, A. Whitaker, 
London. 

5892, Derecting UNDERWEIGHT Corns, C. 
London, 

5893, HorsesHors, E. J. Evans, London. 

5804, Raitway Siayaus, G, A. W., A. E., and S. Curd, 
London, 

5895, FIRE Grates, C. Ratel, London. 

5896, FIRe-EScAPE, M. W. Wragg, London. 

5897, Apraratus for Savina Lirg, W. J. Orr, Glas- 
yow. 

5898. Sook Ciips for Cyciists, R. E. B. Crompton, 
London. 

~ RECEPTACLE for BREwERs, W. J. Hanlon, Salford, 
aancs, 

5900. Cameras, J, Noble, London. 

= MANUFACTURE of Buttons, T. Morton, Birming- 
nam, 

5902. AN EpvucationaL Game, W. R. 
London. 

5908. ELastic Tires for Bicycies, C. H. L. Harvie, 
London. 

5904, Bort.e Stoppers, W. H. Gardam, London. 

5905, Racks, L. Cauty, London. 

9906. MaKING Ick, A. J. Boult.—(B. L. Sharpneck, 
United States.) 

,OOT . 

5907. Domestic FIREPLACES or Stoves, G. L. Verver, 

_ London, 

5908. ACETYLENE Gas, R. Vezin and A. Oudry, 

: London, i 

5909. MacHiNeRY for CrusHina Orr, W. H. Baxter, 
London. 

pres RalLway Carriaces, W. H. Baxter, London. 

911. Presses for Copyina Lerrers, W. H. Baxter, 
London, 

5912, ELecrrican GALVANIC Batreriks, G. Laura, 
London. 

role w 

5913. FASTENING Device for VELOcIPEDES, F. R. von 

; Schénbach, London. 

‘ i , 

5914. HorsksHor CaLks, J. Barnes and M. B. Mills 
London, ‘ 


sora, CoLouRING Marrers, H. R. Vidal, London. 
on Cotourine Marrers, H. R. Vidal, London. 

ak Magazine Firr-arms, J. H. Wesson, London. 
918. ATTACHMENT for MANTELSHELVES, W. Dawes 
i London, : F 
C 7, 

= Piue Cocks, F. J. Trewent and W. E. Proctor, 
soanneen. 

. —§ Femoral Switcues, F, Hakenbeck, Berlin. 
oveis CRYSTAL Ice, E. Ruthmeyer, Berlin, 





Nicholls, 





Chisholm, 





6922, ManuracturRE of O11 Lamps, W. H. Witham, 
London, 

6928. ARRANGING Nuts in Orpger, F. A. Meischner, 
London. 

5824. Toot for Currinc Tuses, R. W. E. Fortaner, 
London. 

5025. Drarrinc Patterns for GARMENTS, M. Seidel, 
London. 

5926. Sprayina Liquips, O. Lindeman.—(£. Kérting, 
Germany.) 

5027. SEPARATING TEXTILE MATERIALS, E. Engel, 
London. 

5928, Setrina Saws, W. P. Thompson.—(A. Jensen, 
Germany.) 

5929. GLoves, R. B. U. H. J. Duncan, London. 

5930. FaALLER Bars, J. V. Eves, Manchester. 

5931. CycLe Frames, W. Howson-Taylor, Birming- 
ham. 

Borcers, M. H. Voigt, Liverpool. 

5983. NEEDLEs, A. Bates, Liverpool. 

5934, Conpurrs, J. J. Bate, Liverpool. 

5985. Ovens, W. Pfleiderer and Perkins, Ltd., and W. 
H. Beanes, London. 

5936. PuncHinG JACQUARD Patrerns, R. 
London. 

5987. Lamp, R. P. Yorke, London. 

5938. Borries, H. Guillon, London, 

5989. Gop WasHING, J. H. Lancaster, London. 

5040. Drivinc Gear for Cycies, W. S. Strange, 
London, 

5941. Gas, F. H. Smith, London. 

5942. Lamps, J. Lewis, London. 

£943. Zinc, 8. O. Cowper-Coles, London, 

5944, Leap, 8S. O. Cowper-Coles, London. 

5945. INCANDESCENT Gas Burners, F. B. Grundy, 
London, 

5046. Enoines, A. E. A. Brown and F. G. Bate, 
London. 

547, Perrumes, J. W. 
Belgium.) 

5948. TRANSMITTING Power from Suarts, 8. H. Crocker, 
London. 

6049. Xanruines, G. W. Johnson.—(/ F. Bockringer 
and Sohne, Germaniu.) 

5950. Motors, W. T. Carter, J. A. Dawson, and T. Gray, 

London, 

. Pipes, A. Harman, London, 

Vatves, W. J. Hay, London. 

053. CycLe Cuains, W. J. E.C. B. Engles, Birming- 
hain. 

1054. Corsets, J. Schmitz and G. Krentzer, Germany. 
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5955. Towacco Pipr, G. W. Pearl and E, Jackson, 

sondon. 

5953. ACETYLENE Gas, A. and F. A. Hutchinson, Bir- 
mingham. 

5957. Hooks, A. E. Adlard, Hove, Sussex. 

5958. Cyc es, G. G. Exton, London. 

5950. Guarps, H. N. Moody and A. L. Davis, London. 

5060. Perrumk, J. W. Mackenzie.—(C. Schinid, Bel- 
gin.) 

5961. Tires for Bicye.es, H A. T. Skyrme, Newport, 
Mon. 

5962. Brakes, C. D. Holmes, Hull. 

5963. Macuines for INDICATING VALUES, A. B. Mees, 
Stourbridge. 

5964. Batis, W. H. Smith, Bradford. 

5965. Makina ALBUMINOUS Bopiks, 
London. 

5. MacHINES for WasHina Casks, H. A. Couchman, 

ondon. 

067. Meruop of CLEANSING BaRRELs, H. A. Couchman, 

London. 

558. WaTer-cLosets, F. H. Collins, Birmingham. 

5060. AXLE Pucieys for Sasues, F. H. Collins, Bir- 
mingham. 

5970. Brakes for Bicycres, J. H. Cole, Innishannon, 
Co. Cork. 

5971. Borries, T. Bradley, Nottingham. 

5972. Rosty and Woop FIrRg-LichHTer, W. Dunhill, 
Dewsbury. 

5973. ACETYLENE Gas GeNERATORS, G. F. Thompson, 
Liverpool. 

4974. Bicyete Frames, J. R. Pollard, Douglas, Isle of 
Man. 

5975. Tapies, E. E. Spencer, Manchester. 

5976. Bett Fasteners, D. and H. Baxter, Man- 
chester. 

5977. LirHOGRAPHING Macuinsgs, H. Erskine, Glasgow. 

5978. DouspLinc Frames, J. H. Stott, W. H. Ingham, 
J. Peel, and T. Garforth, Halifax. 

5970. Macuines for THrasuina, C. R. Schuster and 
Maschinen-bau-Anstalt und Eisengiesserei vorm. T. 
Fléther, London. 

5980. Macuines for Wrinoinc, 8S. Shepherd, jun., 
Sheftield. 

5981. BreaKING CoTTron MATERIALS, J. 
Manchester. 

5982. Burrers for RatLway Venicies, F. W. Webb, 
Crewe. 

5983. KILN, E. Grice, Castle Gresly, near Burton-on- 
Trent. 

5984. Motor, N. J. Fortunesco and H. van Beresteyn, 
Brussels. 

5985. Cuain THImMBLE Sink, G. Jackson and W. Swin- 
burn. 

5986. Piintus, T. Brindle. Manchester. 

5987. PLang, J. Toussaint, Birmingham. 

5988. PHorocRaPuic Process, P. E. B. Jourdain, Ash- 
bourne, Vicarage, Derbyshire. 

5989. SrkeRine Heap, J. W. and L. A. Banks, Leeds. 

5990. FRAME and AXLE BEARINGS, J. W. Boyce, 
Cheltenham. 

5991. Toor. Outrit, B. Poynton and E. J. Ames, 
Carnarvon. 

5992. Cuarms, T. Ungerer, Manchester. 

5993. Topacco Pipk, J. Charlton, Newcastle-on-Tyne. 

5994. Bicycies, J. E. Rogers, Smethwick, near Bir- 
mingham. 

5995. APPARATUS for FILTERING WaTER, D. A. Rankine, 
Liverpool. 

5996. Enoines, D. W. Fulton and R. Duncan, Paisley, 
Renfrew. 

5997. Lorrigs, C. W. Ayles, Glasgow. 

5998. Toy, J. Brewis, Hull. 

5999, CLoru, C. Hill, Dundee. 

6000. CANDLEsocKETs, A. R. Pollard, Worthing. 

6001. HoLpinc Stirrup LEATHER Loop, J. T. Bednall, 
Birmingham. 

6002. MOUNTAINEERING Tower, T. Bradley, Bingley, 
Yorkshire. 

60038. Gear Cnarns for Bicyctes, E. Edwards, 
London. 

6004. NON-REFILLABLE BotrLe Makinc, A. Plath, 
London. 

6005. DousLE-action Cycigz Braker, D. L. Hartley, 
London. 

6006. GerNnERATORS for ACETYLENE Gas, J. Percival, 
London. 

3007. Direction LABELS and Invorcis, G. D. Croix, 
London. 

6008. Recrpractes for Bakinc Breap, J. Perry, 
London. 

6009. DRAWING MopELs, F. Thomas, Birmingham. 

6010. Starr Rops, F, A. Allan and G, E. Carter, Bir- 
mingham. 

60.1. Macuines for Curtina Wool, J. W. Newall, 
London. 

6012. Erner Innacers, E. W. Mayer, London. 

6013. Manuracrure of Carson, J. Hargreaves, 
London. 

6014. ExLecrric INGANDESCENT Lamps, L. Bertgues, 
London. 

6015. Smoxinc Pipgs, A. Samson and W. Gilbert, 
London. 

6016. Vices of Macuine Toots, The Linotype Company 
Ltd., and B. Nadall, London. 

6017. Gor CLuss, C. O. Trew, Salisbury. 

6018. Gotr CLuss, C. O. Trew, Salisbury. 

6019. METAL-FACING MACHINES, J. Hamilton, London. 

6020. Stancuions, J. Booth, London. 
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6021. Sasu Fastener, C. G. Chapman, London. 

6022. Primary Batrery, P. Lafargue and E. Drouct, 
London. 

6023. Brnocuars, E. Collier, London. 

6024. ConpuiTs for Evecrric Castes, W. Sykes, 
London. 

6025, Junction Box fur Exectric Marys, W. Sykes, 
London. 

6026, Ecectric DRILL, R. J. Crowley and C. H. Preston, 
London. 

6027. CycLe Frames, A. Jordan and J. G. H. Browne, 
London. 

6028. ELEcTro-DEPosiTION of Mrrats, J. Holloway, 
London, 

6029. GuN Mountinas, Sir W. G. Armstrong, Whit- 
worth, and Co., Ltd., Sir Andrew Noble, and R. T. 
Brankston, London. 

6080. HasnpENING Carp TereTH, G. Bovensiepen, 
London. 

6031. Neckties, F. A. Rudert, London. 

6032, THERAPEUTIC Apparatus, O. Waratka and E. 
Sachs, London. 

6033. CycLe Brake, W. R. Larkins, Bromley. 

6034. Lamp Wicks, M. Brignolas, London. 

6035. CycLe Frames, Marriotts, Ltd , and J. Marriott, 
London. 

6036. Cuarr-cutrers, 8S. B. and J. Bamford, London. 

6037. Vatves, H. H. Schou, London. 

6038. CATTLE Foon, A. R. T. P. Blaubach, London. 

6030, ELECTRO-PLATING SMALL ARTICLES, A. E. Honey, 
Birmingham. 

6040. CYCLE WHEELS, C. E. P. L. Hardy, Liverpool. 

6041. PHoroGRapHic Printinc Frames, J. E. Crooks, 
Liverpool. 

6042. RerLectors, E. Grumme, Liverpool. 

6043. TREATING VULCANISED Ruever, C. Heinzerling, 
London. 

6044. SeconpaRy Batrteriss, A. Werner, London. 

6045. Moron Venicites, A. M. Clark.—(La Société 
Anonyme des Voiturettes Automobiles, France.) 

6046. Moron Veuicies, A. M. Clark.—(La Société 
Anonyme des Voiturettes Automobiles, France.) 

6047, CARBURETTING Apparatus, G. Dupont, London. 

6048, ProsrcTiLes, G. Roth and C. Krnka, London. 

6049. ELxcTRic MrasuriING Apparatus, A. U. Alcock, 
London. 

6050. DETERMINATION of Eyk-cLassgs, L. A. Beckmann, 
London. 

6051. Burrons, L. A. Beckmann, London. 

6052. KNIFR - CLEANING Macsines, J. O. Spong, 
London. 

6053. TicHTENING the Carns of VELocipEpEs, D. 
Young. —(The Maatschappy tot Exploitatie der 
Rywielentabrick “* Wilhelmina,” Ne therlands.) 

6054. Coin Receiver, W. O. Green, London. 

6055. CoLourtnc Marrers, J. Imray.—(La Société L. 
Durand Huguenin et Cie., France.) 

6056. Dye-sturrs, 0. Imray. —(Farbwerke vormals 
Meister, Lucius, and Briining, Germany.) 

6057. Sutpaur Trioxipe, O. Imray. — (Farbirerk: 
vormals Meister, Lucius, and Briining, Germany.) 

6058. TRANSMITTING Motion, Siemens Brothers and 
Co., Ltd.—(Siemens and Halske Aktien Gesellachast, 
Germany.) 

6059. AxLEe-Box for RoLter Sates, A. E. Freeth, 
London. 

6060. Game H. Crump, London. 

6061. STERILISATION of Waters, H. H. Leigh.—(La 
Société anonyme pour les applications industrielles de 
Vome, France. 

6062. ManuracturE of TexTILE Fasrics, T. and W. 
Caldwell, London, 
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6063. Stone Pavina for Streets, E. Burton, London. 

6064. Printinc CoLoureED INks at ONE OPERATION, T. 
Judge, London. 

6065. EasEL, 8. Mears and F. J. Mumford, East 
Twickenham. 

6066. RoLiEeRs for PotrERY PrintTING, G. Hassall, 
Hanley. 

6067. Drivinc Banps, C. and H. Jones, Wolver- 
hampton. 

6068. Bracket Appliances, A. Bandell, Longport, 
Staffordshire. 

6069. Pressure Gavuces, W. H. and R. Thompson, 
London. 

6070. Tires, H. H. Mo~re, Dublin. 

6071. Friction Driving MrcHanism for TEXTILE 
Macuines, T. Holt, Ltd., and F. A. Holt, Man- 
chester. 

6072. ATTACHMENTS for Matrressgs, B. R. Peyton, 
Birmingham. 

6073. ProrectiInc SuBMERGED Metat Work, E. L. 
Pease and Ashmore, Benson, Pease, and Co., Ltd., 
Stockton-on-Tees. 

6074. VENTILATING ARRANGEMENTS, E. L. Pease, 
Stockton-on-Tees. 

6075. Fork, P. Burrell, Sheffield. 

6076. Dryixne Orcanic Supsrances, J. McCulloch, 
Glasgow. 

6077. Motors, T. Warsop, Nottingham. 

6078. STEERING Heaps of Cycies, E. Jones, London. 

6079. Hosts, A. E. Tanner and G. W. Lowcock, 
Manchester. 

6080. VELocIPEDE SprEp InpicaTors, B. Bonniksen, 
Coventry. 

6081. BrpsTEAD ORNAMENTATION, S. I. Whitfield, 
Birmingham. 

6082. BicycLe Supports, J. Jackson, London. 

6083. Huss, W. A. McCurd and H. L. Taylor, 
London. 

6084. INDIcaTING APPARATUS, F. Stein, Manchester. 

6085. VELOCIPEDE FRAMEs, J. Meek, Coventry. 

6086. Dospies, A. Lockwood, Keighley. 

6087. Giaze for Pottery Wark, J. Bladon, Stoke-on- 
Trent. 

6088. GraTEs for CooKING RANGEs, R. Mein, Wrentham, 
Suffolk. 

ae Dovus_e Coat Fastentna, J. J. Coulton, King’s 
uynn. 

6090. IDENTIFICATION of PERsons, J. D. Thompson, 
Worcester. 

6091. Waste WATER-CLOsETs, J. Foster, Manchester. 

6092. HANDLE Bars, C. Ehling, Berlin. 

6093. Paper Binpers, A. Keller, Berlin. 

6094. Looms, 8. Barnwell and T. Kerfoot, Man- 
chester. 

6095. SHuTriLEs, S. Barnwell and T. Kerfoot, Man- 
chester. 

6096. Knire Boarp, R. Jelley, Rugby. 

6097. ACETYLENE GAs MANUFACTURE, R. Paterson, 
Glasgow. 

6098. Rock Borine AuTomaTic Macutne, A. Cattanach, 
Glasgow. 

6099. AppaRaTus for REARING CHICKENS, J. Tawse, 
Glasgow. 

6100. Corsets, J. Johnson, D. MacLeod, and G. Wager, 


London. 

6102. Sextants, J. Lovering, Cardiff. 

6108. Makine BorrLes AIR-TIGHT, B. Fox, Brighouse, 
Yorks. 

6104. Carrs, T. Hughes, Wrexham. 

6105. Hiner, H. Addison, Birmingham. 

6106. Rim and Tires of Bicycies, J. A. Gow and G. 
Oldfield, Glasgow. 

6107. THE DETACHABLE BLapE CuurRN, J. D. Jones, 
Bangor. 

6108. MovEMENT Mecuanisy, P. Richter and T. Weil, 
Brussels. 

6109. E_ecrric Arc Lamps, P. Richter and T. Weil, 
Brussels. 

6110. Biapes for ELectric CurRENT CoLLectors, P. 
Richter and T. Weil, Brussels. 

6111. Fitterine Devicss, A. Laumayer, Brussels. 

6112. MoNEY-DELIVERING Apparatus, L. Lindeldf, 
London. 

6113. SEcuRING TiREs to WHEEL Rims, W. Fairweather. 

T. K. Clark, Natal.) 





6115. Nut Locks, F. T. C. Webb, Oxon, 

6116. Inpicators for PHorocRarHic CamEras, W. 
Stanbury, London. 

6117. Macutyes for Privtine and Issuine Tickets, W. 
I. Olyner, London. 

6118, Pyeumatic Tires, E. Hale, Liverpool. 

6119. Cuttine Topacco, W. Rowlandson, Liverpool 

6120. Rorary Enoines, W. D. Duff, Liverpool. 

. Caairs, J. K. Pilkington, Liverpool. 

2, ACETYLENE Gas Lamps, A. F. Chesneau, London. 

5123. ScaLpING Mixk, R. T. Hewlett, London. 

6124. RerrRiGERATING Macuinery, E. H. West and A. 
J. Chew, London. 

6125. Lock, T. Criswick, Bridgend, Glamorgan. 

6126. TinE for the Waeets of Cycies, F. Demolder, 
London. 

6127. Cycie Stan, C. Cole, London. 

6128. Miners’ Sarety Lamp, W. Ackroyd and W. Best, 
London. 

6129. FLuIp-DisTRIBUTING Apparatus, C. H. Beadle, 
London. 

6130. Compressor, J. B. Alliott and J. M. C. Paton, 
London. 

6131. Be.tine, A. J. Boult.—(A. Marchet, France.) 

6132. SHEDDING MecHaNisM for Looms, G. Schwabe, 
London. 

6133. CALENDERS, I. Hrbek and J. Wejrostek, London. 

6134. Rotter Cuains, A. J. Boult.—{@. Mosse, 
France.) 

6135. Etecrric INCANDESCENT Lamps, W. 
London. 

6186. Watcu Cases, J. W. R. Bryant, London. 

6187. Exercisinc Device, G. C. Marks.—(&. Reach, 
United States.) 

6138, EnamEL, T. Clarke, London. 

6189, Motors, W. Langley-Smith, London. 

6140. Boxes, W. H. Beach, London. 

6141. Curr Protectors, F. C. Watts, London. 

6142. Rartway CarriacGe Spitroox, W. 
London. 

6143. Dryinc Tea T gar, 8S. C. Davidson, London. 

6144. Preparrinc Raw Hive for Tkunks, E, 8. Cook, 
London. 

6145. Harpeninc Evectric AccumuLaTors, R. von 
Barby, London. 

6146. Wixpow Sasues, J. A. Taylor and G. A. Brown, 
London. 

6147. ELectROLyTICc TREATMENT of Ores, H. Riecken, 
London. 

6148, Motors, H. J. La Force, London. 

6149. Tires for WHEELS of VELocIPpEDES, S. Fra.k, 
London. 

6150. InsuRANCE against AccipENT, A. Cruickshank 
London. 

6151. Lerrer Cure or Hoxiper, A. Cruickshank, 
London. 

6152. Rorary Motors AcrvaTep by INTERNAL Ex- 
PLosions, C. Caille, London. 

6158. Woop Puuieys, R. R. Gubbins, London. 

6154. INCANDESCENT Gas ILLuMINaTiIon, C. Crop, 
London. 

6155. SeTTINc Rives to Borries, A. Weissenthanner, 
London. 

6156. INDIA-RUBBER Banps or Strips, J. M. MacLulich 
London. 

6157. Cramps for Boxes, H. Krius and R. Gallee, 
London. 

6158. MATERIAL-MIxXING Apparatus, C. A. Fladguist, 
London. 
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6159. SuraicaL Apparatus, A. Tertis, London. 

6160. MeTraLLuRGIcAL Furnaces, J. A. Drake, Halifax. 

6161. Boots, F. Tubb, London. 

6162. PREVENTING the Waste of Soap, C. 8. and J. H. 
Jones, and J. T. Waight, Essex. 

6163. CompinED Sora-BED, R. H. W Alderson, Man- 
chester. 

6164. ACETYLENE Lamps, C. H. Guest, Draycott, 
Derbyshire. 

6165. WHEELS for TROLLEYS, T. Rowbotham, Stock- 


port. 

6166. Skirt Cyciine Cups, C. F. Bekenn, Wolver- 
hampton. 

6167. CycLe Supports, T. P. Chittenden, London. 

6168. DispLayinc NuMERICAL QuantitTiEs, M. B. 
Cotterell and P. G. Ebbutt, Birmingham. 

6169. Rartway Van for Conveyina Cycies, A. E. 
Scarlett, Hull. 

6170. NEEDLE THREADERS, J. Darling, Glasgow. 

6171. MANHOLE INspECTION CovEeRING, G. W. Beldam, 
Liverpool. 

6172. Mrractic Faprics for Matrresses, W. E 
Nichols, Birmingham. 

6173. Simplex SHock PREVENTER, A. Walmsley 
Blackburn. 

6174. INCANDESCENT Liaut Burners, H. Pollack, Man- 
chester. 

6175. PortaBLe Cups, H. Child, London. 

6176. Wixpow Fasteners, P. Dobson, Halifax. 

6177. Stop Motions for Gitt-Boxes, H. Mitchell, 
Keighley. 

6178. Cookina Ranogs, J. C. Parker, Glasgow. 

6179. Sgconpary Batrerigs, O. Hamilton, Cosgrove, 

orthamptonshire. 

6180. CoLLAPsIBLE Boxgs, A. W. Stevenson, Man- 
chester. 

6181. Yarn, H. M. Girdwood, Manchester. 

6182. Mrpicat Exrcrricat Device, A. L. Burgess, 
St. Sampson's, Guernsey. 

6183. BALL-BEARING Castors, W. I. Stilwell and G. B. 
Solders, London. 

6184. ELectricity for PHoTroGRAPHIC PurposEs, E. M. 
Brown, London. 

6185. ApJsusTINc KNops to Winpow CasEMENTS, G. 
Kerr, St. Sligo. 

6186, O11 Enaryegs, A. G. New, Woking. 

6187. Locxinc Cace Horsts, J. Goddard, Ashton- 
under-Lyne. 

6188. Heatrnc Cur.ine Tonas, J. W. Greenwood and 
W. Crossley, London. 

6189. WHEELS for Boair Trucks, J. R. Lofthouse, 
London. 

6190. Loco. Tyre PorTaBLE Borxer, 8. G. Maidens, 
Grantham. 

6191. IncanpescentT HeEatinc Cong, J. Hartley, 
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6192. Burners for ACETYLENE Gas, G. Bower, 
London. 

6193. Tootu Brus, E. Cowles, London. 

6194. Last for Boots and Suors, A. Gray, London. 

6195. Motors for Pumprne, C. Duncan, London. 

6196. Dovcn Macuings, W.-H. Percy, H. Averay- 
Jones, and Triumph Inventions Company, Limited, 
Bristol. 

6197. WELDING Compounps, H. Eberding, London. 

6198. Sprnptes for Door Knors, C. W. Brownson, 
London. 

6199. SurGcicaL Syrinces, A. G. Brookes.(S. W. 
Robinson and H. J. Detmers, United States.) 

6200. Boot and SHor WELTs, A. J. Brookes.—(The 
International. Goodyear Shoe Machinery Company, 
United States.) 

6201. Skivinc Macutnery, A. G. Brookes.—(W. J. 
Young, United States.) 

6202, Lirg-cuarps for Tramway Cars, A. J. Boult.— 
(RK. Dittrick, United States.) 

6208. SHEET Guass, F. Vitte, sen., London. 

6204. Cyciine Coats, J. Piggott and E. Turner, 
London. 

6205. ARTIFICIAL Lea, A. Larsson, London. 

6206. Bastin CLamps, J. A. Henesey, | ondon. 

6207. ADJUSTABLE SCAFFOLDING TRESTLE, A. Csmba, 
London. 

6208. TELL-TALE CHEcK Tram Tickets, G. Hooke, 
London. 

6209. Gor ScorER, C. O. Trew, Alvediston Vicarage, 
near Salisbury. 

6210. Carper Fasteners, H. A. Moore, London. 

6211. InpoxyL Compounps, H. E. Newton.—(The Far- 





6114. Stanp for SupporTiINeG Bicyc.ss, H. Mills, Man- 
chester. 


benfabriken vormals F. Bayer and Co., Germany.) 
6212. INCANDESCENT Gas Manties, C. A. W. Horn, 
London. 
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6213. Firg-Licurers, C. Davis, H. Arrowsmith, and 
8. W. Dod, Liverpool. 

6214. Suutrers for PuorocRapuic CamERas, P. Wallis, 
Manchester. 

6215. CycLe Driving Mgcaanism, J. 
London. 

6216. Furnace for Sream GENERATORS, J. K, Thompson, 


A. Appleby, 


Leeds, 

6217. FURNACE for SteEAu GENERATORS, J. K. Thompson, 

6218. Sars; DeLivery Cuecxs, J. K. Thompson, 
y Ss. 

6219. Kerrixs, C. Johnson, London. 

6220. Heatine Air, E. F. Porter, London. 

6221. Metronomes, R. A. Becket and W. A. Wood, 
London. 

6222. Drivina Gear for VeLocipepEs, G. Brown, 
London. 

6223. E.ecrric Raitways, C. M, White.—(B. C. Seaton, 
United States.) 

6224. Lamps, E. J. Shaw, London, 

6225. Rock Dritis, V. F. Feeney.—(Rosenkolz Rock 
Drill Company, United State.) 

6226. Picrurge Carps, A. J. Boult.—(M, Backer, Ger- 
mans 

6227. VeLociprpes, W. J. Barron and A, B. Smith, 
London. 

6228. AN Exptosive, P. Cornet, London. 

6229. Wine Cask Locks, W. Chaplin and C. E. Graham, 
London. 

6230. Wrencuss, C. L. Henderson and M, E. Shantz, 
Londen. 

6231. Presses, F, J. Harbridge and C. Mickle, 
London. 

6232. Srartina Hyprocarpon Enaings, G. Struck, 
London. 

6233. Tenstonrno and Curtine Apparatvs, C. F. Fogg, 
London. 

6234. VELOCIPEDE Pneumatic Tires, C. A. Pratt, 
London, 

6235. Maxine ELecrricaL Insvutators, J. W. Boch, 


London. 
6236. HorsrsHors, T, Cusdin and W. Forrester, 





London. 

6237, HorsesHors, T. Cusdin and W. Forrester, 
London. 

6238. Tonic and MepictnaL Composition, F, C, 
Doolittle, London. 

6239. JockEys, O, Imray.—(C. H. Early, South Africa.) 

6240. Burnine Fve., G. de R. de Sales and A. Char- 
bonnee, London, 

6241. Securinc Tires to WHEELS, H, J. La Force, 
London. 

6242. PREVENTING FRAUDULENT BortLe REFILLING, J. 
W. MacKenzie,—(A. L. Heighton and E. Mace, New 
Zealand.) 

6243. ComBineD SquaRE and Prorractor, J A. Rooney, 
London. 

6244. Fire-escapss, J. O'Sullivan, London, 

6245. Sasu Fastenkrs, J. T. Smith, London. 

6246. Packace for Ecc Powprrs, A. W. Foster, 
London, 

15th March, 1898. 

6247. MECHANICALLY - PROPELLED VEHICLES, P. W. 
Northey and The Electric Motive Power Co., Ltd., 
London. 

6248. ComBinep Tap and Vent Pra, G. Bowmar, 
London. 

6249. Spray, F. Malony, Dublin. 

6250. Steet BELT and WHEEL GEARING, R. H. Smith, 
London. 

6251. INTERNAL Lips J. Taylor, Potovens, near Wake- 
field. 


field. 
6252. CoTraGE Toaster, C. H. Dodd, Great Maplestead, 


SseXx. 

6253. CycLeE Pump, K. Gengnagel, St. Leonard's-on- 
Sea. 

6254, PrteCarpets, J. W. Oldroyd and E. Hollingworth, 
Huddersfield. 

6255. Basket REFLEcToR Suave, C. E. Collins, Bir- 
mingham. 

6256. Fcryaces for Steam Boi.ers, B. Wild, Liver- 





L, W. S. Green, Dublin. 

2 FIRE-LIGHTER, J. Cleland and J. Stewart, 
Belfast. 

6259. PHOTOGRAPHIC ROLLER-BLIND SHvTTER, C. Jones, 
Blackburn. 

6260. CanpLe GREASE GuarD, A. Smith, Burbage, 
Leicestershire. 

6261. Hosr Coup.inas, A. L. Bailey, London. 

6262. CHEMICAL Fire EXxtincurisHers, E. Schaefer, 
London. 

6263. Bucket Bottom, R. Melhuish and 8S. E. Brookes, 
Great Grimsby. 

6264. CycLe Stanp, W. T. Watson, Penrith. 

6265. O1. Feeper, W. 8S. McLeod and J. Powell, Bir- 
mingham. 

6266. Fancy Goons, T. P. Young and H. Garstang, 
Manchester. 

6267. ReciprocaTinGc Rotary Enoines, H. Obermeyer, 
Glasgow. 

6268. Doors, J. Paton, Glasgow. 

6269. BaTeinec Skins, J. T. Wood, Nottingham. 

6270. Lamp-HoLpeR, F, W. Heaton and H. Smith, 
Manchester. 

6271. WEAVING Fasrics, E. Smith, Bradford. 

6272. TRANSMISSION Of Powgr, F. W. Lanchester, Bir- 
mingham. 

6273. TrrEs, G. J. Reynolds, Coventry. 

6274. Presses, F. Waite and Waite and Saville, Ltd., 
Bradford. 

6275. Hat-pins, W Fairweather.(C. Scott, United 
States ) 

6276. Pipes, A. W. Hedderwick, Glasgow. 

6277. Mup Gvuarp, J. 8S. Lang and J. Campbell, 
Glasgow. 

3278. TowELs, R. Wilcox, Congleton. 

6279. CoMBINATION UNDERCLOTHING, A. E. Bower, 
London. 

6280. CALENDERING Macuinery, A. G. Brooks.—(/. P. 
Dillon and H. C. King, United States.) 

6281. Sewinc Macuines, W. H. Inslee.—(The Siager 
Manufacturing Company, United States.) 

6282. Carpets, W. H. Inslee.—({The Singer Manufactur- 
ing Company, United States.) 

6283. Sewinc Macuivgs, W. H. Inslee.—(7The Singer 
Manufacturing Company, United States.) 

6284, SoLpEr, R. D. Smillie, Glasgow. 

5 Woopen Boxss, P. 8. Brown, Glasgow. 

86. Encing Counters, J. C. Dobbie and J. S. 
Monro, Glasgow. 

6287. CycLte GEaRina, W, Marnie, jun., and W. Davie, 
Glasgow. 

6288. LEaF-HOLDERS for Music StTanps, J. L. Haworth 
and C. Stanley, Burnley. 

6289. DupLicaTE STATIONERY WRaPPER, A. E. Gardner, 
Bristol. 

6290. ComprinepD Pocket FiasH, G. Nathan and R. 
Hayes, Birmingham. 

6291. Castine ApPARATUs, M. M. Jacobs, Birmingham. 

6292. Sarety CARRIAGE Lamp FasTENeER, J. H. Sewart, 
Atherton, Lancs. 

6293. Construction of CrusHiIna Macutves, C. H. 
Keats, Northampton. 

6294. Gear Cask for Cycies, G. Webb, Ganarew, near 
Monmouth. 

6295. ENamet Pant, W. H. Wales and J. Cunningham, 
Manchester. 

6296. ‘* PicEON-HOLES,” W. G. Stones, Manchester, 

6297. Trussges, A. H. H. Bottomley, London. 

6298. BREECH-LOADING Firg-arM, 8S. N. McClean, Bir- 
mingham. 

6299, CarTrRipcEs, A. Sendler, London. 

6300. ExTRACTING MoIsturRE from GRANULATED Fat, 
T. Coad, London. 

6301. ApsusTaBLE Stop, H. J. Page and C. Shields, 
London. 

6302. VeLocipepes, C. M. Lindley, London. 


















6305, FeEpER for Prinrina Presses, R. M. Donaldson, 
London. 

6306. DecoraTine Curna, P. Rataud, London. 

6307. NeEpLEs, E. G. Brewer.—(The Excelsior Needle 
Co,, United States.) 

6308. Leap Traps, R. G. L. Burn, London. 

6309, Furnaces, E. Edwards,(7. 4, Dodge, United 
States. 

6310. Lignt River DrepcErs, PD, and A. M. Reid, 
London. 

6311. GoLp MINING and WasHING APPLIANCE, R. Wilcox, 
London, 

6312. Fespina Rack for Surep, W. J. Hobbs, London. 

6318. Bearinc Bars for Furnaces, W. A. Martin, 
London. 

6314. Burron-HOLE StrircHinG MacHINERy, A. G. 
Brookes.—{The Revee Button-hole Machine Co., United 
States.) 

6315. SAUSAGE 
London, 

6316. Lamps, P. J. Fitagerald, London. 

6317. Storine Cycies, M. and I. Hyman, London. 

6318. REGULATING Fires in Ranges, A. F. C. England, 
London. 

6319. Brake Buiocks, H. M. Clifford and W. F. L. Frith, 
London. 

6320. Weapons, R. Parker, London. 

6321. Bep Printinc Macuine, H. E. Newton.—(R. 
Hoe, United States.) 

6322. Driving MrecHanism for Cycies, W. E. Taft, 
London. 

6323. SALTING SLAUGHTERED ANIMALS, A. Fjelstrup, 
London. 

6324. Inxs, J. 8. Beeman, London. 

6325. VARIABLE SpEED Drivinc Gear, C. M. Johnson, 


Macnines, W. von der Nahmer, 


London. 
6326. Fasteninc Toots in Hanpues, H. E. Nicholson, 
London. 


6327. VELocipepEs, G. P. Mills, London. 

6328. GENERATING ExLectricity, C. O. Barrows and C. 
H, Smith, London, 

6329. CycLe Cranks, S. Lichtenstein and P. Schriter, 
London. 

6330. BELLs, D. Kelleway, London. 

6331, EnveLopss, W. H. Behrens, London. 

6332. Lock AtracHMEnTs, E. H. Ristic, London. 

6333. PrRintinc Music, L. Kupferwasser, London. 

6334. Exrractine O11, J. C. W. Stanley and The Fish, 
Oil, and Guano Syndicate, Ltd., London. 

6335. Suspensory Banpaces, A. J. Boult.—‘R. 
Ferraceii, Italy.) 

6336. Hark Movuntina Devices, R. F. Tochtermann, 
London. 

6337. CycLk Frames, J. Lundén, London. 

6338. CarRPET CLEaNERs, F, H. Good, London. 

6339, Rounp1nc the So.ss of Boots, H. H. Lake.—(M. 
Bray, United States.) 

6340. HorsEsHogs, L. D. Saxton, London. 

6341. Clamps for SusPpeENDING ARTrIcLEs, H. H. Lake.— 
(C. Le @. Wells, United States.) 

6342. Clamps for Hotpine Warp Yarns, C. D. Lanning 
London. 

6343. Rerarntnc Device for BorriteStoppers, F. 0. 

abey, London. 

6344. Treatment of Gutta-PpeRcHA, &c., W. Ramsay, 
London. 

6345. Drivinc Gear, La Société Frangaise d'Automo- 
biles, London. 

6346. Frames for VeLocirEpEs, M. Gledhill, London. 

6347. Fare REGISTERING Apparatus, H. H. Lake.— 
(F. W. G. Bruhn, Germany.) 

6348. Warp Drawinc MECHANISM for Looms, J. Clarke, 
London. 

6349. WeepinGc Macuines, J. Y. Johnson.—{D. Y. Hal- 
lock, United States.) 

6350. CarsBons for ELectric Arc Lamps, J. J. Wad- 
dington, London. 

6351. Bust Improver, M. F. Buchner, London. 

6352. Propuction of ALBUMEN, A. M. Clark.—(Mihr- 
mittel - Gesellschaft mit beachrankter Haftung, Ger- 
many.) 

6353. INstRuMENTS for CAUTERISING, &c., W. H. Beach, 
London. 

6354. VenrgeR Casxs, W. P. Thompson,—{@. Sauter, 
Germany.) ‘ 

6355. Macuine for IRoNING TextTILEs, M. Engelbrecht, 
London. 

6356. T1LLs, B. T. O’Brien, Manchester. 

6357. Motor, W. P. Thompson.{7. rou Zuweigheryk, 
United States.) 

6358. Apparatus for Roastinc Corres, E. O, Taflin, 
London. 

6359. ASSISTING ANATOMICAL OrGaNs, W. P, Thomp- 
son.—{ B. Scheinkman, United States.) 

6360. CarBons, J. W. Strauss, J. G. Chapman, and H. 
Foster, London. 

6361. eee A. D. Stebbins and D. H. Hayne, Liver- 
01, 

6362, ELecrric Swircues, T. Gillies and E. Hornidge, 
London. 





6363. REED Looms, R. Sharples and J. T. Anderton, 
Liverpool. 
6364 CARDBOARD Boxes, P. Auguste-Godchaux, Liver- 


pool. 

6365. OPERATING ScREW Down FERRULEs, C. Sainty, 
London. 

6366, SmMooTHING RouNpD-sHAPED Sticks, T. Kovatsch, 
London. 

6367. Fire ALarss, R. J. Baker, C. B. Jones, and H. 
©. Wiseman, London. 

6368. JornTING Frames of Bicycuxs, F. 
London. 

6369. Strrcuina Looping ARRANGEMENTs, H. A. W. 
Wood, London. 

6370. Enaines, C. H. 
London. 

6371. ELECTRICALLY-DRIVING SEWING MACHINES, H, Lea, 
London. 

6372, ConDENSING and WATER-COOLING ‘APPARATUS, L. 
Sterne, London. 

6373. CoLp StoraGE BuiLprnas, L. Sterne, London. 

6374. Firina Fiug, J. H., N., and B, D. Martin, 

ndon, 

6375, OpticaL Prosection Apparatus, J. G. Lorrain. 
(Nordisk Riklame Kompagni [Akticselskab), Den- 


A. Greet, 


Sims and W. Y. Streader, 





mark.) 
6376. Fitinc Macuineg, A. Hills, London, 


16th March, 1898. 


6377. FasTENING Baas, T. Doyle, H. A. Gorsline, and 
C. L. Albanus, London. 

6378. CLEANING the OuTsIDE of Winpows, D., M. Allen, 
London. 

6379. Sxrpprinc Rope Game, G. Johnson, London. 

6380. FLusHING Warter-cLosets, J. Collinge, South- 


port. 

6381. ‘“‘ Numnan” for ANIMALS, E. G. Cuthbert, Black- 
rock, Co. Dublin. 

6382. CANDLE Hotper, W. H. Watton, Burslem. 

6383. Corset FasTENERS, A. Dorst.—(£. C. Ball and W. 

Wood, Weat Australia.) 

6384. PHOTOGRAPHIC APPARATUS, A. Salmon, London. 

6385, HEARTH-PLATE, 8S. J. Turner, Birmingham. 

6386, Cans, W. E. Kerslake and E. 8. Hitchcock, 
Liverpool. 

6387. MILLING Macuinery, C. Peach.—(A. Johnston, 
United States.) 

6388. DECORTICATING F. Paternoster, 
London. 

6389. WaTeR Separator, W. N. Dack, Swinton, near 
Manchester. 

6390. VaLves, W. N. Dack, Swinton, near Manchester. 

6391. Baty Bearinos, P. Lucas and A. Milnes, Ports- 
mouth. 

6392. Pin WorkING, CU. D. Marson, Stafford. 

6393. PRESERVING Ecos, T. Peberdy and W. Earp, 
Leicester. 

6394. ComBINED Gas and Stream GENERATOR, R. H. 


x 


MACHINES, 


6397. GuIpE or REGULATOR for Scy sors, L. A. Noble, 
London, 

6398, PICKING 
Dundee. 

6399. STRENGTHENING CycLE Forks, J. Isherwood and 
J. H. Preston, London, 

6400. SapDLES and HANDLE-BARsS of CycLEs, T. Ross, 
Glasgow. 

6401. SEwinc Macuineg, J. Smith, Nottingham. 

6402. Catico Printine, T. O. Arnfield, Newmills, 
Derbyshire. 

6403. Pipe Wrencues, R. Smith and J. Campbell, 
Bradford. 

6404. Bitt FILE, J. Sutcliffe, London. 

6405. CycLE WukeEt Gearina, J. Turnbull, Plumstead, 
Kent 

6406. Mup-cuarp Ho.per, M. J. 
Ehrenberg, Hamburg. 

6407. Pumps, W. W. Drysdale and J 
Glasgow. 

6408. Pea for SecurRING Woopwork, G. 
Leicester. 

6409. CLOSE 
Glasgow. 

6410. CuiLtina Cuampers, J. H. Spence, Glasgow. 

6411. Lowrrinac Suipes’ Boats, W. McQuoid, jun., 
Glasgow. 

6412. Drivina Gear of VeLocipepEs, E. E. Ironside, 
London. 

6413. Wrxpow Buixps, G. 8. Robb, Glasgow. 

6414. Swircues, T. Topping, London. 

6415. Suction Rosr, J. R. Cole, London. 

6416. Spoons for Cutinary Purposgs, J. R. Cole, 
London. 

6417. MANGLE RoLuer Bearine Biocks, W. J. Head, 
London. 

6418. Sappies, M. Crawford, London, 

6419. Clamps for BicycLe Sappies, M. 
London. 

6420. PNeumaric Boor Treks, F. Grafton-Wignall, 
London. 

6421. Securtrnc Ropes, W. E. and W. W. Sargent, 
London. 

6422. Cetninc Protrecror for Lamps, H. 
London, 

6423. Raising Luccaar, E. Luxmoore, London, 

6424. Sapp.es, J. A. McLarty, London. 

6425. Luspricators, W. H. and R. Thompson, London. 

6426. Sarery Vatves, E. H. Rientjes, London, 

6427. Pianos, C. R. 8. J. Hallé, London 

6428. Cranks for Weavinc Power Looms, H. Wolf, 
London. 

6429. Macuines for FintsHinG Hosiery, W. Marchant, 
London. 

6430. Excines, B. C. Pole, London. 

6431, Extraction Process, E.Schliemann and E, von 
Boyen, London. 

6432. PHorocrapnic Piates, E. Edwards.—{J. Stork, 
Germany.) 

6433. CLutcu Devicr for Ropes, Lady M. M. Lindsay, 
London. 

6434. MECHANICAL MusicaL INstTRUMENTS, M. Loch- 
mann, London. 

6435. PLovans, G. Geller, London. 

6436. Furniture Castors, W. P. Spooner, London. 

6437. Opsterric [NsTRUMENTS, J. Pollock and C. H. 
Huish, London, 

6438. Nai, Nippers, R. Hoppe.—Hoppe and Co., Ger- 
may.) 

6439. Power SAWING Macuines, W. Hargrove, Chi- 
eago, U.S.A. 

6440. Heatinc Feep-warer for Bor_ers, W. A. Clark, 
London. 

6441. Drivinc Gear for Cycugs, C. G. 
London. 

6442. Disinrectants, R. Walther, London. 

6443. Mops of APPLYING DisINrecTAnts, C. A. Lingner, 
London. 

6444. Drittinc Apparatus, A. G. Brookes.—(H. H. 
Cummings and A. D, Crombie, United States.) 

6445. Derricks, W. E. Hutchinson and A. E. Newton, 
Londo.. 

6446. Sigutina Orpnance, Sir W. G. Armstrong, 
Whitworth, and Co., Ltd., and A. G. Hadcock, 
London. 

6447. Encines and Vatves, L. M. Meyrick-Jones, 
London. 

6448. Treatine Frutt, W. P, Thompson.—(J, G. Gilson, 
United States.) 

6449. Cycies, J. Palmen, London. 

6450. Fiusninc Apparatus, P. Leonard and W. Hall, 


MecuanisM for Looms, J. Ireland, 


Nehemias and J. 
Cameron, 
Charlton, 


Rances, W. R. Fitzpatrick, 





OOKING 


Crawford, 


M. Paul, 


I. Schultz, 


Liverpool. 

6451. PIN-ELECTRO-PLATING APPARATUS, J, S. Morrison, 
Liverpool, 

6452. Bricks for Consrructinc Roors, C. Weyler, 
Liverpool. 


6453. Vatve for Pyeumatic Tires, R. Honold, Liver- 


pool. 

6454. Cuatns for TRANSPORTABLE FENCING, A. Mauser, 
Liverpool. 

6455. Sprkep Banp for BurLp1InG Purposes, A. Mauser, 
Liverpool. 

6456. AuTromatic Eaa-Bortinc Device, E. A. Bramble, 
London. 

6457. Corrins, W. H. Moore, London. 

6458. Pavina Compounns, H. M. Clifford and W. F. L. 
Frith, London, 

6459. POTATO - GATHERING 
London. 

6460. ExtrRactinG Z1Inc, 8S. Stepanoff, London. 

6461. Sprnnina Macuines, R. Prause and A, Heel, 
London. 

6162. TyPEWRITING Macuines, K. H. Kochendorfer, 
London. 

6468. CycLe Drivinc Gear, A. H. de Bruyn and H. D. 
van Hoogstraten, London. 

6464. Oxrpisine O1Ls, 8. G Rosenblum and The Com- 
mercial Ozone Syndicate, Ltd., London. 


Macuines, G. Harder, 


17th March, 1898, 


6465. Giass Mounts, R, Whitehouse and E. D. Hodg- 
kinson, Birmingham, 

6466. Screw Stoppers for Borri.es, W. H. Baines, 
Sheffield. 

6467. WarTerR-TuBE Borters, A, Campbell.—(J. 7. 
Morrison, South Africa ) 

6468. ACETYLENE Gas Burner, T. Thorp, Whitefield, 
near Manchester. 

6469. INcor Moutp, J. Russell and J. W. Tomlinson, 
Stockton-on-Tees, 

6470. SappLes for Ve LocipEpEs, F. G, A. Wiehe, 
Coventry. 

6471. CycLte Drivinc Gear, W. A. Taylor and E. 
Perks, Coventry. 

6472. FasTeNincs for Winpows, W. H. Watton, 
Burslem. 

6478. Woven Drivinc Bevtine, F. Reddaway and 
Co., Limited, and G. Mack, Manchester. 

6474, Woven Drivine Be.tinc, F. Reddaway and 
Co., Limited, and G. Mack, Manchester. 

6475. Woven Drivinc BeE.tine, F. Reddaway and 
Co., Limited, and G. Mack, Manchester. 

6476. CupBoarD Turns, T. Hill, Birmingham. 

6477. Links, W. W. Tambs, Birmingham. 

6478. Lame Hotper Connections, R. F. Hall, Bir- 
mingham. 

6479. Scourtnc Hanks, J. Longthorpe, W. Dargue, 

and T. R. Bottomley, Halifax. 

6480. Sanp GoLr-TEE Mou.ps, A. Schultz, London. 

6481. Fittrinc Bets, C. Salmon and R. C. Barnes, 

Erith, Kent. 

6482. Evecrric Licgnt ApvEerTIsinc, E. Lightheart, 

Glasgow. 

6483. CycLes, J. Huck, Glasgow. 

6484. Sranp for Biscuit Boxes, H. W. Young, Glas- 


gow. 
6485. Burr Hincer for Doors and Wixpows, H. Gerold, 


Brussels. 
6486. Disues for Carvinc Meat, H. Klinzner, jun, 








6303. Maxine Castinos, J. E. Osterberg and O. W. 
Angeldorff, London. 

6304. PEDAL-DRIVING MeEcHANIsM, J. Bird and O. J. 

Meacock, Birmingham, 





Smith, London. 
6395. BRAKES, 

Nuneaton. 
6396. Runnine SHor Spixg, F, Afford, Norwich, 


J. 8. Lenton and J. N. Birch, 
| 








Brussels, 
6487, TANNING Procsss, J. Nussbaumer, Brussels. 
6488, CeILINas, G. Geppert, Brussels, 





—== 
618), Boxes for Carryinc Hats, J, 7, Ward, 
os’, Man. 


chester, 
6490. HANDLES for VELOCIPEDEs, J. R 
mingham. Fe ~ Haworth, Bip. 
6491, CHAINLEsS BicycLe, A. Green. p, 
Southport. . fren, Parbold, ner 


6492. HANDLE-BARS for BicycLEs, D, 
chester. 

6493, Looms, E. T. Whitelow and The Duplex w 
Appliance Company, Ltd., Mancheste Weaving 

6494. Cuina, G. Perry, Dublin. , 

6495. Skewer, J. N. Harmer and &, 
ge jen ad 

6496. Taps for Casks, C. Pres ' 
peo , C. Preston and C, Hartley, May, 

6497. Securtna Corks to Bort.es, 
mingham. 

6498. Motors, F, A. Darton and F, G. p 
London. iillies Phillips, 

6499. PLusuEtre, W. H. Denton, Manchester 

6500. Saw, J. Barclay Glasgow, r 

6501. Nertina Racks for Suips’ Caps 
Glasgow. ‘ 

6502, Tires, C. M. Pielsticker, Wembley, Middlese 

6503. Asn Pirs, J. Beresford and R. B. Walker, My 
chester. — 

6504, CycLes, J. Higham, Manchester 

6505. Taps, W. Wheatcroft, Shettield, 

6506. Spanners, W. J. Angell, London, 

6507. Incubators, A. James, Lon lon. 

6508, IncuBaToR for REARING CHICKENS 
London, 

6500, Apparatus for REARING CaIckENs, A, 
London, 

6510, THRASHING Macuings, C. W. Dorlin, London 

6511. Ptastic MaTERiaL for Floors, J. T, syék 
London. : 


H. Guest, Man. 


J. Edwardes, 


P. Spencer, Bir. 


J, Rowan, 





» A. James, 


James 


SELECTED AMERICAN PATENTs, 


From the United States Patent Office Oficial Gazette, 





590,988. Hyprant Vatve, R. Hughes, Waterforg 
N.Y.—Filed January 6th, 1896, - oe 

Claim.—(1) In a hydrant valve, the combination 
with the casing, of a right and left hand threaded 
stem, having on it right and left hand threaded nuts 
levers attached to said nuts, a valve to close the open: 
ing in the valve casing, said levers engaging with said 
valve, and being pivoted together between their ends 
to operate the valve, substantially as described, (2) 








In a hydrant valve the combination of the casing, 
support and actuator for the lever end supports, lever 
end supports, a valve to close the opening in the casing 
levers crossing each other and having mechanism for 
keeping the valve parallel to the desired plain, sub- 
stantially as described. 
591,858. Picrure Exuipiror, 4. aad L. Lumici 
Lyoas, France.—Filed January 21st, 1397. 
Claim.—A picture exhibitor comprising a shaft, a 
series of cards about the same concaved longitudinally 




















from the inner to the outer end and being flat trans- 
versely, and means for contacting with the outer ends 
of said cards to make them assume a flat form 
throughout, the said cards carrying the pictures on the 
concave sides. 


592,033. Exp.osive Enoing, C. W. Weiss, New York, 
N.Y.—Filed June 12th, 1896. 

Claim.—{1) In an explosive engine, the combination 
of a working cylinder and piston, an air compressor, 
a duct through which the air is free to flow from the 
compressor to the cylinder when the pressure in the 
cylinder is less than that in the compressor, 4 con- 
ductor for gas or vapour connected to said duct at a 
point intermediate the compressor and the cylinder, 
a valve to close theextremity of said conductor, means 
operated by the pressure of the air to effect the move- 
ment of the gas or vapour through said conductor 
when the valve is open, and means to open and close 
said valve while the piston is at the forward portion of 
its stroke, whereby the air from the compressor clears 
the gases from the duct before the valve is opened and 
after the valve is closed at each operation. (2) In an 
explosive engine the combination of a gas or vapour 
supply, an air compressor connected to the working 
cylinder to deliver air thereto, a second cylinder com- 
municating with said air compressor through a port 
and having the gas or vapour supply counected 











thereto, a check valve for said gas or vapour supply 
and a piston movable in said second cylinder to deliver 
gas or vapour to the working cylinder and operated 
directly by the pressure of air in said compressor, said 
piston having a plug to enter said port to form an alr 
cushion as the piston returns to normal position. (3) 
In a governor, the combination with a rod _recipro- 
cating longitudinally and movable laterally with 
variations in speed, of a valve stem movable longitudi- 
nally in line with said rod and a Seas peetee upon 
said valve stem and having a sharp edge, said rod 
having a bevelled notch to engage and conform to the 
sharpened edge of said tongue. (4) In an explosive 
engine, the combination with the working eylinder of 
an igniter, the head of said cylinder having diverging 
channels connecting said igniter with different points 
in the cylinder, 
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THE CONSTRUCTION OF MODERN WIRE- 
WOUND ORDNANCE. 
No. VII. 


We may take for an example of normal construction, 

if there is such a thing in ordnance work, the 6in. Mk. (15 

un. A glance at the annexed drawing, Fig. 28, will show 
that the second course for this gun consists of only one 
hoop having four internal steps, and no less than twelve 
external steps. Six of these are, however, quite short, and 
are merely cut for the accommodation of the wire. At 
the time that the hoop is shrunk on to the barrel, its ex- 
terior is only roughed into shape. Indeed, it is not usual 
to turn the barrel at this stage further than this hoop 
will reach. 

It has been said that there is no more delicate operation 
in the construction of guns than the shrinkage on of the 
hoops. The greatest judgment and care are necessary, as 
well as long experience of the peculiarities induced by the 
form and constitution of the hoop. It is also necessary 
that the operator should be ready of resource, and that 
he should preserve his presence of mind when an acci- 
dent is imminent. In order to show how difficult the 
work is, it is only necessary to mention that all gun 
makers show a small percentage of mishaps during the 
contraction processes. An accident means, as a rule, 
that a hot hoop in being lowered on to a gun, suddenly, 
for some unforeseen and often inexplicable reason, seizes, 
and will neither move up nor down. Then before anything 
can be done the contractive force of the metal comes into 
action, and the outer course grips the lower beyond all 
possibility of moving. In the earliest days of built-up 
gun construction, when the hoops were very little greater 
in length than in diameter, mishaps of this nature were 
both rare and unimportant ; but when hoops some 20ft. 
to 25ft. long have to be dealt with, as now-a-days, the 
danger and seriousness of accidents is increased. We 
may record with satisfaction and congratulation that at 
Sir William Armstrong, Whitworth, and Co.’s works a long 
hoop has been put on in the open under the worst possible 
climatic conditions, which show to what an extent skill 
in this direction has been carried. Whilst we are writing 
of this subject of accidents during contraction, it may be 
as well to say a few words about the methods adopted for 
removing hoops entire ; but it may be stated at once that 
although success, asa rule, attended attempts in this direc- 
tion with the short blocked guns of a few years ago, they 










former has got hot, the chain supporting the barrel is 
loosened, and the barrel may descend. We advisedly 
say may, for there is no certainty that the operation, 
performed either way, will be successful; and as the 
attempt costs a large sum of money, it is usual now-a- 
days to sacrifice the hoop, turning it off in sections, 
rather than waste the time and money on an experiment 
which may. be in vain. 

As a rule, mishaps in contraction are to be regarded 
rather as blessings than otherwise, as they frequently 
indicate that an error of some sort, in spite of all precau- 
tions, has slipped in. Particularly, we venture to think, 
is this the case when the seizure occurs over wire, as the 
cause revealed by subsequent inspection appears to be 
that the external layers have slackened slightly for some 
reason or other, and so increased the diameter sufficiently 
to prevent the hoop passing over it properly. It must 
not, however, be supposed that all accidents are attri- 
butable to mechanical errors. There are several other 
reasons which cause them, which, in contradistinction to 
mistakes in construction, may be called physical causes. 
The most obvious of these is insufficiency of heat, and 
consequent inadequate expansion of the hoop or tube. 
With this may be coupled unequal heating, causing the 
hoop to expand more on one side than the other, and so 
become bent. The converse to these two effects have to 
be guarded against, viz., too rapid cooling and unequal 
cooling. The first of these would be a very fruitful cause 
if it were not watched with the closestattention. Itis prac- 
tically impossible, for various constructional reasons, to 
leave a hoop at the time of contraction of the same thickness 
throughout. Not infrequently there is a short piece of it 
which is scarcely more than half the thickness of the main 
body, and almost invariably the muzzlewards end of a hoop 
is thinner than the opposite end. But as raising the tem- 
perature of the steel above a certain point would damage 
it, care must be taken to prevent the thinnest portion of 
the hoop from getting too hot, and this, unless the greatest 
precautions are observed, means that the thicker parts 
are not hot enough, or, at any rate, that the degree of ex- 
pansion is very much less than with the other portions. 
On the other hand, suppose the hoop to have the same 
amount of heat throughout whilst it is in the furnace, 
the thinner parts will naturally cool more quickly than 
the thick when removed from the source of heat. To 
prevent as far as possible mishaps from these causes, the 





hoops or tubes being left rough outside, as we have 
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One cannot call him at all honest, unless we accept tl e 
theory that there is nothing dishonest in his robbing 
everybody he has to do with, except the man from whom 
he is buying ; and unless we agree to consider that it is a 
straightforward policy to get all the information he can 
from people who wish to sell to him, and then to utilise 
it in all sorts of ways other than purchasing from the men 
who gave it to him. However, he is, as a rule, strictly 
conscientious in his dishonesty ; and even this, though it 
does not read like a solid virtue, has its advantages in 
these days of “ bucket-shop” banks, ‘“ wild-cat”’ securi- 
ties, “long” firms, financial ‘“ bubbles,” and business 
“rings ;” in an age, that is to say, when, if Dr. Johnson 
were living, he would have been puzzled to find a true 
definition of the meaning of the expression ‘“ business 
morality.’ It is, after all, somewhat satisfactory to have 
to do with a man who is conscientious in his dishonesty, 
because, at all events, you know where you are with him, 
and if his dishonesty does not take the form of repudiat- 
ing his contracts, the man who sells to him can have 
very small cause for personal complaint. 

But, from a Chinese point of view, to squeeze one’s 
neighbours is not dishonest, for it is an ingrained and 
essential feature not only in Chinese commercial life, but 
in its political system. From the Viceroys and District 
Governors—who are not paid for their work by the Govern- 
ment, but who pay a high price to take it over for 
what they can make out of it by “‘ sweating” those under 
them—down to the lowest petty official, or even to the 
boy who waits on you, the squeeze system is prevalent, 
recognised, and presumably “honest.” Therefore, we 
may take it that the average Chinaman is a partially 
honest man. 

There is no doubt, too, that heis aclever business man, 
and that, wherever he has had the chance, he has been 
able to show that he can hold his own in commercial and 
industrial circles. 

He is ready and anxious to launch out into all sorts of 
enterprises. He has the intelligence, the inclination, and 
often has the means necessary for carrying them out. 
He wants railways, and factories, and mines, and 
machinery, and all sorts of things; and as far as engi- 
neering is concerned, he is quite willing to employ the 
foreigner, for the simple reason that he could not carry 
on the technical portion of the work without him. He 
does not like the foreigner any more than the Japanese 
do, and while making this clear by his manner to a far 















very rarely succeed with modern long guns, and the 
attempt is practically useless if the hoop happens to be 
over the wire course. 

From the nature of the construction of a gun, it will 
at once be evident that the only method which can be 
successful in the removal of a shrunk-on hoop must have 
for its basis the rapid heating of the hoop itself, whilst 
the part on which it has seized is kept at as low a tem- 
perature as possible. Three ways of attaining this end 
have been tried. First, the hoop has been surrounded 
suddenly with pieces of glowing-hot iron. Secondly, it 
has been arranged in a suitable furnace with provision 
for keeping a copious supply of water through the interior. 
Thirdly, cast iron in a molten condition has been poured 
round the hoop. The last is the only method which has 
met with any success with hoops of more than incon- 
siderable length. We shall concern ourselves with it 
alone. 

A moment's consideration will show that, as the hoop 
is formed with interior steps, and as its removal is 
necessitated, as a rule, because it has not dropped down 
into place, there must be a number of enclosed spaces 
where the metal is not in contact—see Fig. 29—-and at one 
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Fig. 29—HOOP STUCK IN CONTRACTION 


end there will be a place where it is altogether clear. It 
is easy to find out’ where the last touch is, either by tap- 
ping the hoops with a hammer, when the sound will 
reveal the hollow places, or, better, by an inspection of 
the drawing. Knowing this, the length of mould required 
is at once given. If the case had occurred somewhat in 
the manner shown in the figure, a pit of sufficient depth 
to allow the gun to be placed vertically, muzzle down- 
wards, would be prepared in the yard or foundry; and 
the gun being firmly fixed in this, a mould extending 
from A to B, having its bottom at B, would be built 
round the refractory hoop. The gun would then be sup- 
ported probably by a long bolt passing right through it 
from a crane or derrick, whilst the bottom of the mould 
would rest on a temporary staging. When all was ready, 
cast iron would be poured into the mould, and in a few 
minutes, as soon as it had set, the staging would be 
knocked away from under the mould. If, then, the metal 
of the gun had expanded sufficiently,-the hoop, the hot 
metal, the mould, and the case would fall free of the gun 
into the pit. 

Another way of performing the same operation is to 
reverse the gun—that is to say, stund it muzzle upwards, 
and fix the hoop and mould. As soon, then, as the 
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Fig. 28--SIX-INCH MARK II. WIRE GUN 


already explained, are kept as far as possible of a fairly 
even thickness, any sudden change in diameter being par- 
ticularly avoided. Where, however, in order to expedite 
construction it is necessary to have some portion of the 
hoop very thin during contraction, a stout steel collar is 
slipped over this part at the time that it is put into the 
furnace, and so prevents it getting unduly heated or too 
suddenly cooled. By the use, moreover, of gas furnaces, 
such as that used at Woolwich Arsenal, the hoop can be 
very equably heated. Even in an ordinary reverberatory 
furnace, by a careful use of the fires and dampers an appre- 
ciable difference of temperature may be maintained at the 
two extremities. 

The unequal cooling, and consequent bending of hoops, 
is generally due to the fact that it is impossible to protect 
them during the time that they are being lowered into 
place from draughts of cold air, or if, as is sometimes the 
case, the operation of building up has to be done out- 
doors, as in the big contraction pit at Elswick, from the 
cold wind and rain, or even snow. However, as we have 
already mentioned, the operation can even then be per- 
formed satisfactorily if there is no tardiness, and if the 
hoop is kept rotating backwards and forwards as much as 
possible around its vertical axis. 

Other causes which may make the hoop stick on its 
way on to the gun are chiefly to be ascribed to bad 
manipulation or carelessness. Thus,.if the grit and dirt 
which frequently accumulates in the hoop and on the 
barrel are not thoroughly cleaned off, it may cause a jam, 
or if care is not taken that the hot hoop is hanging per- 
fectly vertically over the gun and is lowered too rapidly, 
it may stick sufficiently in two places to prevent easy 
removal at once, and as soon as it has cooled beyond a 
certain extent direct removal is impossible. We will 
describe in a future issue the whole operation of contract- 
ing ona hoop. Our object in this article has been 
to point out the difficulties to be encountered, so that the 


methods to be described hereafter may be appreciated at | 


their full value. 








MODERN CHINA FROM AN ENGINEER’S 
POINT OF VIEW. 
No. Il.—HOW BRITISH BUSINESS INTERESTS ARE 
NEGLECTED. 
[From ow Special Commissioner.] 

SHANGHAI, January 30th. 
Ir Japan is a difficult country to write about, China is 
an unsatisfactory one. If the Japanese business methods 
are strange, the political methods of the Chinese make 


greater extent than is the case with the Japanese, he 
shows it much less in effect by employing foreigners un- 
grudgingly, and by treating them with liberality, though 
in an eccentric manner. 

Then why does China not go ahead in the modern 
industrial way? I shall only be repeating what every- 
body knows, and what every writer on China has said, if 
I take the point of view that it is due to the opposition 
of the Mandarin class, and to the pressure which is 
brought to bear by the Chinese Government in dis- 
couraging, to put it mildly, enterprising individuals. All 
that is, of course, true enough. But one cannot help 
coming to the conclusion that, of late years, at all events, 
it has been as much the fault of the British Government 
as of the Chinese. There is not the slightest doubt that 
if Great Britain had followed even a tolerably firm policy 
out here she could have forced the Chinese to open up 
commercially on a much larger scale. If she had studied 
in a systematic way the interests of her countrymen out 
here, and had backed up our merchants in a fairly 
energetic manner, the position of Englishmen here, and 
of the foreigner generally, would be highly satisfactory. 
Anyone who has studied British policy in the Far East 
can only come to the conclusion that it is almost entirely 
lacking in that firmness and coherence which usually 
distinguishes it elsewhere. If from time to time we have 
asserted ourselves, it has only been in a spasmodic 
manner; and if one Government took the trouble to 
obtain any practical advantage for us in China, the next 
one that came into office has usually negatived any 
benefit that we might have obtained from it. 

To mention only a few cases where we have, without 
any apparent reason, committed moral suicide in our 
policy in China:—We by treaty obtained the abolish- 
ment of the /ekin charges, or internal taxation on foreign 
goods, which charges have done more to limit our trade 
with China than anything else. But we allowed the 
Chinese to continue and to increase the lekin almost 
without a protest; and although the treaty which pro- 
vides against it is still nominally in force, this portion of 
it is, to all intents and purposes, not worth the paper it 
is written on, as far as our utilising it for our benefit is 
concerned. 

Then, again, in following out our policy of not encroach- 
ing on Chinese territory—a very high-minded one, no 
doubt—we ceded to China land which was British property 


by treaty right, merely making the stipulation that China 


business relations so complicated as to be almost hopeless. | 


And yet the Chinese business man is not altogether a 
bad person to deal with. In making this statement, I 


am quoting those who know a great deal more about him | 


in this capacity than I do. 
and is given to fulfilling his contracts, 


He is often a man of decision, | 


was not to hand it over to any other Power. China 
promptly ceded it to France, in violation of our treaty, 
and we allowed her to do it. 

Another instance. Years ago what is now known as 
the foreign settlement in Shanghai, was exclusively a 
British concession, on a 999 years’ lease. We, for some 
reason or other, waived our right to it, and admitted not - 
only any foreigner, but also Chinamen, to live there. 


| Now that the place is overrun with Chinamen, and there 
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is consequently not enough room for the growing foreign 
element, we mildly apply for an extension of the area, 
and allow the Chinese Government to procrastinate as 
much as they like, and with the probability that in the 
end they will refuse to grant it. 

Cases of our vacillating policy are too numerous to go 
into here, but it is certain that we shall never succeed in 
carrying on business with this country until Great 
Britain has grasped the fact that in dealing with China 
the Government of that country only look on the 
signing of a treaty as the completion of a document 
which will for a time have the effect of keeping the 
foreigner from bothering them, and that is what they 
wish for. When the treaty in question is signed, nothing 
but force will make the Chinese abide by any of the 
clauses the fulfilling of which would be inconvenient or 
unpleasant to them. For the Chinese Government is 
not like the Chinese business man—partially honest. It 
is not to be suggested that the British Government 
should follow the lead of Russia and Germany in 
violating international laws for the purpose of obtaining 
territorial and other advantages in China, but it is 
essential that we should formulate a logical policy, and 
when it is made, adhere to it. 

If English engineers wish for work in China—and it 
might be an excellent field for them if we backed our 
compatriots up properly—and if English manufacturers 
want to secure such trade as there is, and to increase it 
on a satisfactory basis, the time has undoubtedly come 
for them to take active steps to influence our Govern- 
ment to watch British interests more closely. Our 
apathy with regard to maintaining our treaty rights, 
combined with our indifference as to the active and 
aggressive policy of other Powers in seizing territority 
and pouring troops into China, is having its natural 
effect, and England is beginning to be regarded by the 
Chinese as a country which has been trading too long on 
a reputation for strength of character and of arm which 
she no longer possesses. 

Those who wish to inform themselves more fully on 
the subject of England’s vacillation out here should 
read Chirol’s “Far Eastern Question,” and his subse- 
quent articles in the Times, which appeared early last 
year, and also Bland’s ‘“ British Policy in China,” which 
I believe is issued by the China Association in London. 
I would strongly advise English engineering manu- 
facturers, if they wish to improve their Chinese trade, 
to support by every means in their power the China 
Association, which is doing all it can to create in England 
a knowledge and an interest in business methods out here. 
I believe it is mainly an association of merchants, but 
manufacturers are an extremely powerful body, and their 
interests, as far as a firm Government policy is concerned, 
are identical with those of the merchants ; and their com- 
bined efforts might go far towards bringing about a more 
satisfactory state of affairs. 

Until that is done it is hardly worth while to try and 
talk seriously about our business relations and methods 
in China, for until the unsatisfactory backing-up from 
home that our business people get here is improved, it is 
not fair to criticise their methods. But it is well to make 
it clear that as matters now stand it does pay to bother 
about engineering work and machinery agencies on any- 
thing but a half-hearted scale. 

Optimists on the subject of our relations with China, 
when any question as to our influence is raised, are wont 
to pat themselves on the back and to say, ‘* Oh, we are all 
right. We hold China in the palm of our hand. We 
control the customs dues, by means of which we not 
only have security for the interest of our loan, but we 
ensure our goods being received into the country without 
being unduly taxed.” This is all perfectly true, and 
these gentlemen have brought forward perhaps the only 
instance that we can point to in our Chinese policy of 
recent years which can be classed as a level-headed one. 
But what does it all amount to if we analyse it? We 
are not in the habit of lending money without security, 
so that we merely did what was necessary; and as far as 
a reasonable import duty being secured is concerned, it 
has amounted to nothing in the long run; because we let 
matters slide, and allowed the Chinese Government to 
recoup themselves three or four times over for any 
import duties which we might collect, by unjustifiably 
taxing the goods after they have been imported and have 
left our hands. 

English people should not make the mistake of 
imagining that because on paper the customs duties in 
China stand on the basis of a reasonable tariff that our 
trade is encouraged thereby. Nor that when Li Hung 
Chang applied to Lord Salisbury for permission to raise 
the customs duties, and we refused to allow it, that we 
were preventing the boycotting of foreign goods. Such 
would have been the case if the lekin had been abolished, 
as by our treaty with China it should have been; but as 
it has not, the plain fact of the case is that foreign 
articles before they reach the consumer in China are 
often taxed at a ratio that would make the promoters of 
the McKinley tariff blush. The British Government, 
however, shuts its eyes to this fact, and is satisfied with 
its own tact and diplomacy; the Mandarins pocket the 
money, which, if it is justifiable to collect it at all, should 
be collected by our customs and properly accounted for ; 
the Chinese Government smiles at the simplicity of the 
foreigner, and business suffers. 

That is why the local merchant here is pessimistic 
about prospects. For what possible incentive can there 
be to launch out into enterprises under such conditions ? 
It is stated that Great Britain is going to lend more 
money to China, and in doing so will require certain 
further concessions. That is all very right and proper, 
but it would be well if the whole of our treaties with 
China should be revised, and put into a shape which will 
enable us to see that they are carried out. In any case 
we ought not to lose sight of the fact that, whatever form 
they may take, the Chinese will not respect them unless 
we make it quite clear that any violation of them will be 
followed by serious consequences. Then, and then only, 





will international business be worth following up. It is 
of but little use obtaining fresh concessions by treaty 
from China, when we make no attempts to oblige her to 


honour the conditions of those treaties already in 
existence. As matters now stand, if engineering schemes 


were to take a rapid extension, England’s chances of 
business would not be very brilliant, for at the present 
day China has been seriously intimidated by-several of 
the foreign Powers, and in following out her policy of 
pandering only to those who inconvenience her, she will 
place her orders with and give employment to people 
of those nationalities, rather than deal with England, 
whom she is beginning to think can be left out of her 
calculations altogether. And it is our own fault that we 
are looked down upon by the Chinese. 





THE MANCHESTER SEWAGE DISPOSAL 
QUESTION, 

MANCHESTER'S perennial problem is again to the front, 
and the Rivers Committee of the Corporation have 
recently issued yet another report on this most vexing of 
all vexed questions. We have from time to time tried to 
keep our readers posted in the various stages of this work, 
and at the present moment need scarcely do more by 
way of introduction than remind them that the works at 
Davyhulme were designed and partially constructed by 
the late city surveyor Mr. J. Allison. The scheme was 
one presenting no very striking departure from what had 
been attempted elsewhere, and simply provided for the 
chemical precipitation of the sewage in a series of large 
tanks, and the subsequent filtration, if necessary, through 
land. The area of land acquired was obviously too small 
for the treatment of more than a mere fraction of the 
whole flow, and, upon the completion of the contracts 
subsequent upon Mr. Allison’s death, it at once became 
apparent that the scheme as originally designed was not 
equal to the demands of the Mersey and Irwell Joint 
Committee, acting as conservators of the watershed. 

Experiments were therefore made with a view to 
treating the tank effluent by artificial filtration, but 
apparently the cost of so treating the whole flow caused 
the Committee to hesitate. Then the new city surveyor 
—Mr. De Courcy Meade—entered on the scene, and in 
due course presented a report upon the whole subject, 
condemning the bacteria filter scheme as being too dear, 
both in first cost and also in upkeep, and urging upon 
the Council the alternative of carrying the tank eftluent, 
by means of a gigantic culvert, down the valley to the 
estuary of the river Mersey to some point beyond the 
jurisdiction of the Joint River Board. The story is a 
long one, but to come to a conclusion, and not to repeat 
details which have already appeared in our columns, we 
may say that upon a poll of the ratepayers the culvert 
scheme was rejected by an overwhelming majority. 

We now enter upon the latest chapter, and one which 
has only been made public within the past few days. 
Following upon the decision of the ratepayers, the Rivers 
Committee was reconstructed, and as that body is large 
and rather unwieldy, a small Sub-committee was 
appointed to report upon ‘the best method of dealing 
with the effluent,” and to obtain advice thereon. This 
Sub-committee of eight members has apparently travelled 
the length of the country from London to Glasgow, 


sewage treatment. They believe these conditions were baseq 
upon the report of a former Royal Commission on information now 
obsolete, 

(2) That no practicable system of precipitation by chemicals 
alone has been laid before them which will meet the requirements 
of the Mersey and Irwell Joint Committee. : 

(3) Your Sub-committee agree that, of all the methods of 
artificial filtration, that nearest to natural action, and most reason. 
ably ‘practicable and available” for adoption, is the biological 
filter or bacteria bed, such as may be seen in operation at many of 
the places visited. Your Sub-committee have considered the cost 
capacity, and endurance of such biological filters or bacteria beds. 
. . « They recommend the immediate construction of four acres 
of bacteria beds, and that the best available expert assistance 1 
obtained in regard to the construction and working of the same, 
After completion of this area, and proof of cost, capacity, and 
efficiency, the progressive extension of the same to be made on an 
area large enough to meet the requirements of the daily normal 
flow of sewage. . . . 

The following contracts are now in process of execution 
at the works :— 


£ 
Superstructure screening chamber 1962 
RROORDS, IONWORK, Gl. ... oe sce ses et 1025 
Catchpits and case of screening chamber 3680 
Conveyors and agitators Pena ate a 628 
Movable screens ... ... ... ... 1192 
Ash elevators and fixed screens ... 1480 


Total ... eS Rie Seas. co .. £9962 

Your Sub-committee also desire to remind you that the con. 
struction of the proposed bacteria beds should be proceeded with 
at once. The city surveyor’s estimate for constructing 37 acres of 
bacteria beds varies from £80,000 to £127,000, according to depth 
and mode of construction. 

Since the above was written, the adjourned summons 
taken out by the Mersey and Irwell Joint Committee 
against the Manchester Corporation for breaches of the 
Rivers Pollution Act has been heard by the stipendiary 
magistrate, Mr. J. M. Yates, Q.C. 

The case was last before the Courts in November, 1897, 
when a three months’ stay of judgment was given to 
allow the Corporation time to formulate a definite scheme 
for disposal of the sewage after tank treatment. At this 
adjourned hearing on Thursday last the Corporation 
seem to have pleaded that they were doing their best 
under the advice of their chemical experts as regards 
the treatment of the sewage, and we fear that some effort 
was made to divert the attention of the Court from the 
main issue, by directing consideration to the work 
recently accomplished by the Corporation in intercepting 
the branch sewers of the city districts. The effect of 
this work was to increase the total flow of sewage from 
16 millions of gallons to 20 millicns daily. This enormous 
volume is now passing through the tanks at Davyhulme, 
but according to the figures supplied by the Joint 
Committee — who are the prosecutors in the present 
action—the resulting effluent has not improved. 

The following results of analysis were put in in support 
of this statement :— 


1896. 1897. 1898, 
Oxygen absorbed (4 hours) 2°18 4°03 5°30 
Presammoms.... =. . «. PS .. Be . 1°84 
Albuminoid ammonia 0°134 0°267 ... 0°355 


In fact, it was claimed that the effluent was becoming 
daily and monthly worse, and that it was three times as 
bad as when the Corporation first came into Court in 
1896. 

The magistrate said that the Court was in the sam> 
position as in 1896, and it was clear that nothing 
practical had been done towards the effective treatment 





visiting and inspecting quite a number of places where 
the sewage problem has been seriously attacked, and in 
their report which has just been presented, say :— 

The Davyhulme Precipitation Works were completed, and the 
treatment of sewage by chemical precipitation commenced in 
December, 1893. The quantity of sewage thus dealt with has 
gradually increased as the old sewers of the city have been con- } 
nected-up with the new intercepting system of sewérs, until at the | 
present time the sewage from upwards of 512,000 persons is 
intercepted, and treated at the Davyhulme works. Soon after 
the works were opened it was found that large quantities of grit 
from the street surfaces, sand, crushed clinker, &c., were washed 
down to the works, and deposited at the inlet ends of the precipi- 
tation tanks. This was especially noticeable in times of flood, 
when as much as 300 tons of this material were brought down 
within twenty-four hours. A small catchpit, 44ft. long and 6ft. 
deep, was originally formed at the outlet to the main sewer at 
Davyhulme ; but as no means were provided for cleansing this 
pit, it was discontinued on the advice of Mr. James Mansergh, 
M.I.C.E., consulting engineer, who was called in to advise the 
Rivers Committee in the interval between the decease of the late 
city surveyor and the appointment of the present officer. The 
cost of removing the heavy material deposited in the precipitation 
tanks was found to be considerable, consequently the Rivers 
Committee instructed the city surveyor to prepare plans for 
screening chambers, intercepting catchpits, &c., somewhat similar 
to those in use at the sewage works of the Sheffield Corporation. 
The contracts for these catchpits, with buildings and machinery 
for adding and mixing the chemicals, are now let, and the works 
are in progress, and may be expected to be completed within six 
months from this date. The system of precipitation at first 
adopted by the Rivers Committee consisted of treatment with 
lime and alum cake. This treatment was discontinued on the 
recommendation of Sir Henry Roscoe, and treatment with lime 
and protosulphate of iron substituted. The effluent from the 
tanks is, with the exception of a very small quantity, passed 
into the (Ship) Canal. A small quantity is treated on 26} acres 
of land filters. The filtration of the effluent in four small experi- 
mental filters is still continued, and the results are carefully 
recorded, 


The report states that this Sub-committee has fully 
and carefully considered over sixty different schemes and 
appliances and about fifteen suggestions for sewage treat- 
ment, and the Committee close their report by setting 
forth the following conclusions :— 


(1) That filtration by land is altogether impracticable, as no part 
of the land at Davyhulme, nor any land obtainable in the district, 
is suitable for such process ; and your Sub-committee have ample 
proof of this by the experiments which, at great cost, have been 
made upon twenty-five acres of land at the works. Your Sub- 
committee desire to say that wherever they have visited the works 
of other Authorities in all cases the land filtration is ineffective, 
and is in many cases to be superseded by artificial methods of 
filtration. Your Sub-committee think that the imposition of con- 
ditions by the Local Government Board which make the purchase 
of large areas of land for filtration compulsory should be removed. 
They suggest that all Municipal Authorities should combine to 
secure the removal of these impossible conditions by the appoint- 
ment of a Royal Commission to investigate recent progress in 








of the city’s sewage. He evidently was not by any 
means sure that a scheme of bacteria filter beds would 
find approval with the Local Government Board, and 
intimated that it would probably be necessary on the 
next occasion to inflict a continuing fine. In the erd 
the case was allowed to stand adjourned until May 11th 
next, so that the Corporation might have time to 
approach the Local Government Board and mature their 


| scheme. 
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De Uemploi du Bouclier, dans la Construction des Sousterrains. 
Par Raynald Legouéz, Ingenieur des Ponts et Chaussées, 
détaché au Service de la ville de Paris. Paris: Libraire 
Polytechnique, Baudry et Cie., Editeurs, 15, Rue des 
Saints-Péres ; 15, Maison 4 Liége; 21, Rue de la Regence. 
1897. Tous droits réservés, 

Party historical, partly descriptive, and partly critical, 
the present volume offers to its readers an interesting and, 
at the same time, an instructive résumé of the excellent 
service performed by the “shield” in the construction 
of engineering works under both land and water. While 
admitting, with perfect impartiality, that the English 
deserve the merit of being the nation which first used 
the shield for the purposes already mentioned, the author 
is careful to claim Isambard Brunel as ‘“ ingénieur fran- 
cais émigré en Angleterre ;” nor do we for a moment be- 
grudge our friends on the other side of the Channel the 
honour of the title. The first chapter of the book is 
therefore devoted to a description of the old Thames 
Tunnel, and the best proof of its original intrinsic value 
and subsequent permanent character is to be found in 
the fact that it is now doing duty as a railway tunnel. 
It is evident that the partial success—for it was never 
anything else until its recent utilitarian conversion—of the 
Thames Tunnel did not act as an incentive to future 
undertakings of a similar nature, for it was not until 
nearly a quarter of a century had elapsed before a work 
of the same kind was started in the same neighbourhood. 
This second venture is known as the Thames Subway, 
but its scope and its dimensions are almost insignificant, 
when placed in comparison with those of its predecessor. 
A single archway of 7ft. in diameter, contrasted with two 
arches, each of exactly double that dimension. In the 
construction of this Subway, Mr. Barlow, the engineer, 
had the assistance of Mr. Greathead; and it is worth 
recording that the shield then adopted constituted the 
primitive type of those subsequently employed with so 
much success in numerous large and important subter- 
ranean enterprises. 
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previously the attempts at building subaqueous tunnels 
had been restricted to examples suitable for only pedes- 
trian and vehicular traffic ; the f c 
scale in the Tower Subway, and since disused. It was 


reserve 
p anal the full powers of Mr. Greathead’s shield, and, 
in addition, to act as the pioneer, at least in England, of 
electrical railways. It may not perhaps be generally 
known that the principle of haulage first proposed to be 
employed was that of the cable, which, however, was 
ultimately discarded in favour of the present system. 
Following up the home record in chronological order, we 


latter on a very small | 


tenancy of farms and other property. 
large and small landed estates, of land for residential 
purposes, mansions, and houses, ground rents and rever- 


|sions, are dealt with in a manner commensurate with 


d for the City and South London Railway to | 


|/ments, and water-power mills. 


find the shield at work in tunnels under the Mersey at | 


Liverpool, the Clyde at Glasgow, and the Thames at 
Blackwall. The Waterloo and City Railway is quoted as 
another example of its —— to which may be 
added the Central London line, although it is not men- 
tioned by the author, presumably because the construc- 
tion was not sufficiently advanced. It is not more than 
some twenty years since American engineers seriously 
commenced to avail themselves of the advantages of the 
shield. For some reason or other they entertained 
certain objections to its use, which nothing short of 
actual experience, attended with repeated and disastrous 
failures of other and older modes of construction, ulti- 
mately succeeded in removing. A brief reference to two 
of the more important tunnels in America pierced by the 
aid of the shield as a dernier ressort will be of interest. 
One is the tunnel under the river Hudson, connecting 
New York with New Jersey. Commenced in the year 
187%, the works were suspended some three years later 
for want of further funds, and remained in that con- 
dition until 1889, when supplies were forthcoming from 
our side of the Atlantic, and the construction was re- 
sumed, Sir John Fowler and Sir Benjamin Baker acting 
as the English engineers, and Messrs. Pearson and Sons 
as the contractors. For a short period a return was 
made to the old methods, but they proved so completely 
unworkable that the company at last determined to use 
the shield, and to line the tunnel with cast iron segments 
ljin. in thickness. This latter resolution was a somewhat 
new departure, as previously very few tunnels had been 
lined throughout with iron instead of brick. 

The second example is still more important and con- 
vincing, and is that of the St. Clair Tunnel under the 
St. Clair River, which, with the Detroit River, fo1ms the 
connection between lakes Huron and Erie. The first 
attempt in connection with this undertaking was to tunnel 


under the Detroit River, which resulted, on the authority , 


of a well-known American engineer, in the work being 
‘abandoned entirely and finally.” About twelve years 
afterwards the enterprise was again taken in hand, but 
on a different site. Nevertheless, owing to the great 
difficulties met with and the dangers encountered, this 
second attempt was likewise abandoned; and it was not 
until three years subsequently that the third and final 
attempt was crowned with success. As a matter of fact, 
the tunnel could only be safely driven through the soft 
and treacherous clay by means of the shield, which 
resembled in many points that known in America as the 
Beach shield. The St. Clair Tunnel, similarly to that 
under the Hudson, was lined with cast iron, but the 
thickness of the rings was increased to a couple of 
inches, a wise precaution, as the other dimension of 1}in. 
is too small. There are only two examples quoted by 


their importance. 

It would be beyond the limits of our space even to 
run through the contents of the different chapters ; but 
we may briefly draw attention to those principally inter- 
esting to and affecting engineers. Among them are those 
relating to land drainage, water supply, sanitary arrange- 
The mining engineer 
will also find that his interests have not been neglected, 
as the subjects of surface damage by mining, mines 
under leasehold and copyhold lands, together with 
collieries and metalliferous mines, are all fully and ably 
discussed. A very judicious and commendable addition 
to the general contents is made by the introduction of a 
large number of well and carefully selected examples of 
actual valuations based on original figures. Directions 
are also given of the manner of using the various tables 
ordinarily employed by professional valuers. A similar 
plan is adhered to in what may be called the legal part 
of the treatise, the legal principles involved being first 
explained, and subsequently instances of their practical 
application placed before the reader. Chapters XLII. 
and XLIII., entitled ‘* The Conduct of an Arbitration” 
and the ‘Difference between an Arbitration and a 
Valuation,” will well repay perusal. Therein will be 
found the rules and regulations governing the legal status 


of the arbitrator and other parties concerned, and the | 
In a} 
are told exactly how far they may go and | 


limits within which their jurisdiction is restricted. 
word, they 
no farther, and we would recommend any arbitrator, 
umpire, or other person engaged for the first time in an 
official capacity in a matter of arbitration to study the 
contents of these chapters. Some of the Acts, a know- 


ledge of which is essential to the valuer, and of great | 
practical importance, are quoted nearly in e.xtenso. | 


Among the principal are the Agricultural Holdings Act, 
passed in 1883, and the amending Acts; the Lands 
Clauses Consolidation Acts, and the Ecclesiastical Dila- 
pidations Acts. The latter deals with the question of 
the value and assessment of dilapidations generally, a 
subject which constitutes one of the most troublesome 
and most difficult duties which fall to the lot of sur- 
veyors, and one which is nearly always complicated by 
legal liabilities attending it. It is, no doubt, not possible 
to frame any unalterable or fixed set of rules which can 
be applied to the valuation of property under all circum- 
stances, and therefore to many, the profession of the 
valuer appears to be one neither owning nor endowed 
with any definite principles or rules for guidance. At 
the same time, certain principles do apply, and to some 
extent regulate the methods of calculating and computing 
the value of any particular property. It is in rendering 
these principles, or modifications of them, subservient to 
his need that the judgment, skill, and ability of the valuer 
become apparent. It is well remarked by the authors 
that the examinations of the Surveyors’ Institution, of 
the Institution of British Architects, and of kindred 
communities have accomplished a good deal in promoting 


'a more careful and scientific study of the whole art of 


M. Legouéz of the application of the shield in France to | 
| applying that knowledge when once acquired. 


the piercing of tunnels. They are those relating to the 
“Siphons de Clichy et de la Concorde,’’ both of which, 
one on the right and the other on the left bank of the 
Seine, form part of the great scheme for conveying the 
sewage of Paris to irrigate the land acquired for the 
purpose in the neighbourhood of Achéres. The shield 
used, with a few trifling modifications, was essentially 
that designed by Mr. Greathead, and was also employed 
in the works connected with the collecting sewers of 
Clichy. 

While recognising one general governing principle for 
all descriptions of shields, the details of their construc- 
tion must necessarily be varied to render them adaptable 
under different conditions. For instance, as the author 
appropriately remarks, a shield such as the Greathead 
design, which answers exceedingly well for the close, 
compact London clay, would not be so well suited for 
operations in a different description of subsoil. In earth 
of a slippery, sliding character, as well as in ground 
of an absolute running consistency, it would be imvera- 
tive to modify some of the working constructive details, 
and in so doing is displayed the skill, the experienee, 
and the fertility of invention of the practical engineer. 
The text is very fully illustrated, though some of the 
cuts present an appearance of previous use, and the 
whole volume is thoroughly readable. 


Hints to Young Valuers: A Practical Treatise on the Valu- 
ation of Property. By ANTHONY RicHarp CraGG, F.G.S., 
with explanations of the Legal Proceedings involved, by 
JAMES RoBERT VERNAM MARCHANT, M.A. London: The 
Land Agent’s Record, Limited, 12 and 14, King-street, 
Westminster, S.W. 1897. 

Ir is not only to valuers that this excellent and well up- 


to-date volume will be a welcome and useful, and, it may | 


be stated, an almost necessary acquisition. Engineers, 
architects, surveyors, and all professional men who are 
liable to act in the capacity of arbitrators, assessors, and 


valuing. The contents of the present volume will power- 
fully aid the student in his study, and its contents will 
enable him to acquire a thorough knowledge of the whole 
business of his profession, and of the usual method of 


Mine Accounts and Mine Book-keeping. By J. G. Lawn. 
Large 8vo., pp. 147. Londcn: Charles Griffin and Co. 
1897. Price 10s. 6d. 


THE author, now professor of mining at the South African | 


School of Mines at Kimberley, when engaged as assistant 
to Dr. Foster at South Kensington, delivered a short 
course of lectures on ‘‘ Mining Accounts ”’ to the students 
of the Royal School of Mines, and the work and materials 
upon which these lecctures were based have been utilised 
for the production of the present volume. The subjects 
treated have been grouped under the following principal 
headings :—(1) Engagement and Payment of Workmen; 


(2) Purchases and Sales ; (83) Working Summaries and | 


Analyses; (4) Ledger, Balance-sheet and Company 


Books ; and (5) Reports and Statistics; and these again | 
are subdivided into numerous short chapters in which, | 
besides the subject of formal book-keeping, such im- | 
portant accessory matters as sinking funds and other | 
methods for the redemption of capital, and the chief | 


points of interest in the constitution and management of 
public companies are noticed. Another useful feature is 
to be found in the numerous examples of pay-sheets, 
stores expenditure, statements, and other forms required 
in use in mines of all kinds, both in this country and 


| abroad, a section of the work in which the author has 
| received 


much valuable assistance from Mr. Bedford 
Macneill and other old students of the School of Mines. 

Extended references are also given to the newer works 
bearing upon the different branches of the subject that 
have appeared both in Europe and America, and the 
whole forms a useful compendium of knowledge in a 
field which has up to the present time been but slightly 
occupied. For teaching purposes it might, however, 
be much improved if more space were to be devoted to 
explanatory comment, at the cost of some of the illustra- 


| tions, or even of some of the subsidiary chapters, such as 


valuers, will find in its contents a fund of information of | 


a nearly universal character. The forty-six chapters 


into which the book is divided comprise almost every | 


general case which could be submitted to the decision of | 


any single individual or of any collective tribunal com- 
petent to investigate it. The various methods of valu- 
ation are successively treated of in detail, and their 
application to sale, rental, mortgage rating, compensa- 
tion, and other accompanying liabilities fully discussed 
and explained. The authors have paid careful attention 
to the questions, differences, and, not infrequently, diffi- 


culties which crop up in dealing with transfers of the | 





those dealing with company management, the duties of 
boards of directors, and the like, which scarcely come 
within the range of technical teaching; while the 
chapter on the ‘Sale of Products,” one of the most 
important matters in mining economics, might be con- 
siderably extended with advantage; and we hope that 
the book will be so successful that the author may have 
an early opportunity of revising it. On page 14 we find 
a statement that the Cornish tutwork is the representa- 
tive of the German equivalent for dead work, Todtwerk, 
introduced by German miners in Queen Elizabeth’s time. 
This, of course, is very commonly stated; but is there 


The valuation of | 


‘ 
any evidence of the use of a German word having such 
| a meaning either before or since that time? Sinking 
| and driving are not qualified as dead work in Germany, 
| and the equivalent for dead in the sense of waste or 
barren ground is Taub, or deaf, and not Todt. 


A Descrintion of Minerals of Commercial Value. By D. M. 
BaRRINGER. 268 pages. New York: John Wiley and Sons. 
London: Chapman and Hall. 1897. Price 2°50 dols. 

Tus work, “intended merely as a book of reference, to be 

used by the practical miner or man of business, for whom 

it is especially intended, as well as by the geologist, 
metallurgist, or mineralogist, in so far as it may serve 
their purposes,’ contains a summary of the principal 
characters, apart from those depending upon forms, of 
those minerals that are of economic importance, whether 
as metallic ores, fuels, grinding and polishing agents, or 
other important industrial applications, the more abun- 
dant rock-forming minerals being also noticed. The 
information, which is arranged in tabular form, is generally 
similar to that given by Von Kobell, Brush, Rubley, and 
| other writers, on ‘* Determinative Mineralogy,” from whom, 
| indeed, the bulk of it may be said to be derived, the 
| chief differences being in the alphabetical arrangement 
| adopted; the minerals noticed being arranged according 
| to the initial of their principal mineral constituents, and 
| the addition of a column descriptive of uses. The in- 

formation contained in this addition in many places 

| leaves much to be desired as regards precision, as, for 
example, under iron ores the reference is in every 
case to the main heading Iron, where we are told that the 
uses “‘ are so manifold and important that it is not con- 
sidered necessary to attempt to enumerate them,”’ a state- 
ment which can scarcely be of much practical value to 
the man of business or anybody else. The principal 
novelty of the book, however, is to be found in its curious 
| form, a small oblong atlas shape, in which the matter is 
arranged in columns across consecutive pages, together 
about 15in. broad, the columns being divided by red-line 
ruling in such a manner as only to give room in some of 
| them for a single syllable in a line, so that such words as 
un-col-oured and ada-man-tine are divided into three 
lines, as shown by the hyphens. The effect is decidedly 
quaint, though not unpleasing, although it suggests that 
the original home of the manuscript may have been a 
discarded account book; but that the reproduction of 
such an arrangement must have been rather costly is 
apparent, and the price, about half a guinea, which is 
certainly high, considering that many excellent elemen- 
tary books containing similar information can be obtained 
| both here and in America at much less cost. 











SHORT NOTICES. 

Smithsonian Miscellaneous Collections. O84. 
Metals of the Platinum (froup : Platinum, Palladium, Iridium, 
Rhodinm, Osmium, Rutheninm, 1748—1896. By Jas. Lewis Howe. 
City of Washington: Published by the Smithsonian Institution. 
1897.— This bibliography is very complete and is admirably 
arranged. Mr. Howe deserves to be complimented on the energy 
and perseverance he has displayed in its compilation, and the 
publishers on the fine production of it. 

Seience Abstracts : Physics and Electrical Engineering. Vol. i. 
Part 2. London: Taylor and Francis. 3s. net.—The object of 
this little monthly publication is to present to its readers abstracts 
of al] the principal contemporary articles and papers referring to 
physics and electrical engineering. It is issued under the 
direction of the Institution of Electrical Engineers and the 
Physical Society of London, and Mr. J. Swinburne, 66, Victoria- 
street, is honorary editor. It issupported by a powerful committee, 
and has on its staff a large number of able abstractors. On the 
present list appear the names of fifty-three journals, English and 
foreign, from which abstracts are made. This number is being 
increased. Judging from the copy before us the work is being 
well done, but the abstracts are not all of equal merit, and there 
| is a certain vagueness about the meaning of some. We doubt if 
this will ever be avoidable without the introduction of explanatory 
sketches or diagrams. In any case, ‘‘ Science Abstracts” will be a 
valuable addition to standard works of reference. 


Bibliography of the 





BOOKS RECEIVED. 

Théovies de U Electrolyse. Par Ad. Minet. Paris: 
Villars et Fils, Masson et Cie. Price 2fr. 50c. and 3 fr. 

Journal of the Royal United Service Institution. 
March, 1898. No. 241. London: J.J. Keliher and Co. Price 2s. 

A Practical Guide to Photography. By Marion and Co. Sixth 
edition—eigbteenth thousand. Revised and enlarged. London: 
Marion and Co., 22 and 23, Soho-square. 1898. 

Sanitation in the British Mercantile Marine. By Wm. G. 
Xomeril. With numerous illustrations. London: The Shipping 
World Company, Limited. 1898. Price 3s. 6d. 

Proceedings of the Thirty-first Annual Convention of the American 
Institute of Architects, held at Hotel Cadillac, Detroit, Michigan. 
September 29th, 30th, and October Ist, 1897. Providence: 
E. A. Johnson and Co., printers. 1897. 

A Short Treatise on Belgian Law and Legal Procedure from a 
Practical Stand point, for the (inuidance of British Traders, Patenteen, 
and Bankers, and British Residents iu Belyinm. By Gaston de 
Leval. Brussels: Bruylant-Christophe et Cie.; London: William 
Heinemann. 1898. Price ls. €d. 
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THE INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND, 
—Unlike most institutions of a similar character in this country, 
the Institution of Engineers and Shipbuilders in Scotland does not 
hold summer and autumn meetings in various localities or centres. 
Recognising, however, that these tend to increase the interest in 
the society’s proceedings, and that they afford excellent oppor- 
tunities to the members of becoming better acquainted with each 
other, and of seeing the progress made outside their own particular 
sphere, it has been decided by the council of the Institution— 
which now numbers 1050 members—to hold a meeting this 
summer, and should the result warrant it, make it a regular 
feature of the Institution proceedings infuture. Ithasbeendecided 
that the locality to be visited this summer shall be Sheffield, than 
which, surely, no more attractive objective point could have been 
hit upon, so far as the interests of shipbuilders and engineers are 
concerned, The meeting will commence on Wednesday, June 
15th, and will extend wver three days. The proceedings will 
include the reading of papers, but will mainly consist of visits to 
the principal iron, steel, and engineering works, as well as places 
of interest in the locality. The visit of the Scottish Institution to 


Sheffield is being looked forward to with interest by many of the 





largest firms in Sheffield, and a cordial reception is assured, 





296 


THE ENGINEER 








APRIL 1, 1898 





——_., 





THE ENGINES OF THE FRENCH CRUISER 
BRENNUS. 

Tue following description of the propelling machinery of 
the Brennus is abbreviated from the Revwede Mecanique, to the 
publishers of which we are also indebted for the use of the 
blocks. The original article forms one of a series on “ Triple- 
Expansion Engines,” written by M. Camille Roche, Ingénieur 
de la Marine. 

The engines of the Brennus were designed by M. Garnier, 
Ingénieur de la Marine, and the construction of them com- 
menced in the spring of 1892 at Indret. They were completed 
in the December of the following year. The boilers were 
built by Messieurs Belleville et Cie.; they are thirty-two in 
number. Their position in the vessel, as well as that of the 
engines, will be understood from Fig. 1—page 297—without 
calling for special description. 

The vessel is propelled by twin-screws, driven by two sets 
of four-cylinder triple-expansion engines. The engine rooms 
are separated by a bulkhead, pierced by only one door on the 
upper platform, an effective arrangement from the point of 
view of safety, but rendering the attention to the engines 
rather difficult. 

The principal dimensions are as follows :— 


High- Inter- Two low- 
pressure, mediate. pressure. 
nm. m. m. 
Diameter ofcylinders —-1°140 1°650 1°920 
a ee — 1°100 — 
Volume of clearances 0°125 0° 264 0°319 x 2 
Steam pipe diams. ., 0°340 0°360 x 2 0°460 x 2 
Stroke of valves .. 0'232 0° 1805 0°207 


In each condenser there are 3162 tubes 0-018 m. internal 
diameter, exposing a total surface of 847 square metres. Two 
independent air pumps are supplied to each engine. To drive 
them 130-horse power—French—is required. 

The maximum boiler pressure when forcing the engines is 
13:033 kilos. per sq. centimetre, the normal is thesame. The 
lowest pressure used is 9°979 kilos. The number of revolutions 
per minute for forced, normal, and reduced speed is respectively 
90, 80, and 71, and the corresponding horse-powers for one set of 
engines are 6703, 4741, and 3347. The total weight of 
machinery with boilers and condensers full is 1363 tons 
French, equivalent to 101 kilos. per horse-power. 

The engines are illustrated by Figs. 2, 3,4, and 5. It is to 
be particularly noted that the engine standards are built up 
of steel plate, a plan which had been followed in the Hoche 
and in most of the ships designed by M. le Directeur des 
Construction Navales Huin. They are costly, but give 
satisfactory results. The bearings and caps are of cast steel, 
the brasses of gun-metal lined with white metal. The crank 
is, it will be seen, in two pieces, the coupling coming between 
two bearings. The diameter of the shafts is 450 mm., and 
the cylindrical parts are pierced by a hole 180 mm. diameter. 
The crank webs measure 550 mm. by 260 mm. The cranks 
are set at 90 deg. to each other in rotation. The cylinders 
are bolted to the bed-plate in such a way as to allow of 
expansion. The bed-plates are coupled in pairs, the two 
large cylinders being on one and the intermediate and high- 
pressure cylinders on the other. There isno rigid connection 
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Fig. 3-SECTION OF L.P, ENGINE 


Fig. 2—SECTICN OF H.P. ENGINE 


between the two sets of cylinders, an arrangement the value 
of which has been proved by the trials. 

The piston-rods and connecting-rods and crosshead pins 
are in mild-tempered steel—acier demi-dur—and are pierced 
longitudinally. The sizes are:—Connecting-rod, 250 mm. 
diameter, 140 mm. hole; piston-rods, 205 mm. diameter and 
100 mm. hole; and the crosshead pin, 300 mm. diameter, 
180 mm. hole. The crosshead and its slipper are in one piece 
of forged steel. The slipper is faced with antifriction metal, 
and slides on a single forged steel guide. 

The cylinders and jackets are of cast iron, 40 mm. thick, 
with a steam space of 30 mm. The umbrella-form pistons 

piston en forme de para- 
pluie—are of mild steel, and 
are kept tight by single cast 
iron rings of the full width 
of the piston—see sections. 
The rings are set out 
by a number of springs 
see plan view in Fig. 4. 
The cylinder covers are of 
cast steel. 

The piston slide valves of 
the high and intermediate 
cylinders are of gun-metal 
—see Fig. 6. The admis- 
sion to the high-pressure 
cylinder is past the interior 
edges, and for the inter- 
mediate cylinder past the 
exterior edges of the valves. 

The low-pressure cylin- 
ders have double flat- 
balanced slide valves—see 
section Fig. 3. Their weight 
is carried partially by the 
assisting cylinders, 340 mm. 
in diameter. The valves 
and faces are of cast steel. 
The valve chest covers areof 
cast steel, in two parts. 

A modified Marshall’s 





valve gear is used, and 
Brown’s steam reversing 


gear. Hand-reversing gear, 
using the oil employed for 
cushioning in the steam 
gear in a small pump, is 
also fitted. 

There is one condenser to 
each engine, the form of 
which is seen in Fig. 3, 
They are made of sheet 
steel, 7 mm. thick. The 
tubes, of which the dimensions have already been given, 
are kept tight by little stuffing boxes made in the thickness 
of the gun-metal tube plates, in the usual way. 


(To be continued.) 





Fig. 6—PISTON VALVES 
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THE FRENCH CRUISER BRENNUS 


(For description see page 296) 
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Fig. 1--GENERAL ARRANGEMENT OF MACHINERY 






































Fig. 4—PLAN OF PORT ENGINES 
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Fig. 5-LONGITUDINAL SECTION OF PORT ENGINES 
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THE MANUFACTURE OF NEEDLES. 

In the needle-making trade we have an_ excellent 
example of the strict confinement of an industry to a 
certain district. All the centres of the needle trade in 
the world could be enumerated on the two hands, and 
those of any importance on one. In France there are no 
factories, in Germany and Austria only two or three of 
any importance, in Russia a works has been started only 
recently, and in America there is no large factory. In 
England the industry is centred entirely in Redditch. 
Here there are fifty firms, varying in size from the 
smallest to the largest. 
the world is that of Messrs. H. 


The most important here and in 
Milward and Sons, Ltd. 





| 
| 
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tion of the various processes clearer. These must be 
regarded merely as diagrams. Fig. 1 is such a sketch of 
a grinding machine seen in plan, and Fig. 2 of a front 


elevation of it. A in both cases is the grindstone, 
revolving in the direction of the arrow at a high 


speed—between 1500 and 2000 revolutions per minute. 
B is an india-rubber-covered feed drum, slowly revolving 
in the direction indicated. It is set obliquely, as shown, 
but at afar smaller angle. The pieces of wire are placed 
in a shoot at C and are fed forward by the operator until 
they come, one by one, into contact with the rubber, 
which rolls them slowly across the rapidly-rotating grind- 
stone. A moment's reflection will show that the com- 
bined effect of the concavity of the grindstone and the 





NEW WASHFORD MILLS 


Fishing-tackle manufacture is carried on side by side 
with the construction of needles. Men, boys, women, 
and girls are employed in the business, the total number 
of hands engaged at Messrs. Milward’s being about 800. 
The annual output of needles reaches the enormous 
number of 350 millions, equivalent to well over a million 
per day when Sundays and holidays are deducted. To 
every part of the globe inhabited by men and women 
sufficiently in contact with civilisation needles are sent 
either direct from Redditch or from the great shipping 
centres. 

At one time the manufacture of needles was carried on 
at Redditch, like the weaving industry in Lancashire and 
chain making in Cradley Heath, in separate households, 
the only difference being that, instead of the article being 
constructed from start to finish in one house, the various 
operations were performed in different households. This 
was practically necessitated by the fact that between 
twenty-five and thirty separate and distinct operations 
are performed in the manufacture of needles between the 
cutting of the wire into lengths and the packing of the 
needles for sale. Another fact which is sufficiently 
astonishing is that it takes between eight and nine days 
to make a needle. By far the greatest part of this time 
is taken up in the polishing or ‘* scouring ” process, which 
alone takes seven days, each operation of that process re- 
quiring one day. This we shall describe in detail at its 
right place, and we will now follow a needle through the 
factory—from the store, where the cut wire is received 
and distributed in bundles, to the packing room, where 
the finished needles are put up in packets and cases and 
prepared for sale. 

Before, however, we commence our description, we 
wish to correct a false impression concerning the needle 
trade which has been given by certain statements which 
have circulated in the Press. 
the effect that English manufacturers were unable to do 
the work as well as it was done in Germany. We are 
glad to be able to say that the most conclusive disproof 
of this assertion is at hand. This disproof, moreover, 
not only removes the stigma from our English manu- 
facturers, but actually places it on the shoulders of the 
German maker. The Calyx-eyed needle is well known. 
The difficulty of its manufacture will, we trust, be appreci- 
ated by the readers of this article. It was invented by a 
German, Herr Kratz. But none of the Geiman 
firms could or can make it, and it was only after years 
of careful work and exhaustive inventing that Messrs. 
Henry Milward and Sons were able to bring the manu- 
facture of it to the perfection it has reached to-day. A 
better argument for the reinstatement of the honour 
of our English firms could not be required. 

The first operation in the manufacture of needles is 
the cutting to lengths of the steel wire. This was at one 
time done by Messrs. Milward at Redditch, but recently 
they have found it better to have it done at their wire 
mills in Sheffield, so that now the wires are received 





at the store in bundles, and assorted in accordance with | 
great. 


The wires are of such length 


length and thickness. 
From the store 


that every piece will form two needles. 
these cut wires are sent to the pointing room—Fig. 7, 
page 299. Here the two extremities are given the long 
tapering ends characteristic of needles, the extreme point 
being sharpened at a later stage, after the needle is 
hardened. As it would be impossible to give complete draw- 
ings of the various machines in the space at our disposal, 
shall use hand sketches to make the descrip- 


we 


These statements were to | 


inclined position in which the needles cross it must cause 
the end of the wire which is pressed against the stone to 
be tapered. The wires lie quite close to each other, 
practically touching, so that they move from one side of 
the machine to the other in a steady stream. Tehind the 
drum a sheet of sparks flies out and curves downwards, 
drawn by the air draught into the cleaning house, where 
the air, with its cargo of minute atoms of steel, passes 
through a series of wet filters, by which all the injurious 
metal and stone particles are removed, and a form of sludge 
which constitutes a very fair cement produced. Messrs. 
Milward and Sons have one of the most successful filter 
houses in the country, and the consequence is that one of 
the great dangers of the grinding process is entirely re- 
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room; he then pulls the chain and sets the 
motion. Itis left to itself for twenty minutes, during whi h 
time it is getting up to its maximum speed, running at that 
speed for about ten minutes, and slowing down again alte 
the gear has been ‘thrown out.’’ About five +t ai 
tested per week. At one time the stones were tested at 
3000 revolutions, or double the speed at which they oa 
required to run. The consequence was, that three out f 
tive burst incontinently. At the same place the prow 
are trimmed up for use; but the true curve has to be 
maintained by the operator of the machine, who Ned 
watching the ends of the needles and noticing where thes 
get hot, can tell what part of the stone is bearing ra 
hard. The whole time he is at work he watches the 
stone, and fettles it continually with a tool held in one 


stone jn 


stones are 


| hand, whilst he attends to the feed of the wires with the 


other. 


The wire having been pointed at both ends, ashortle 
in the middle of it is polished bright by an eme 
This operation is called ‘‘skimming.” It then passes into 
lig. 8, page 299. The object of the 
polishing is to save the stamping dies by removing the 
hard skin from the wire. The stamping and eyeing aie 
two distinct operations; in the calyx-eyed needle the 
extra work involves four operations. First, the wire 
passes between the dies, and the heads are, with theiy 
grooves and gutters, shaped out, but no hole is punched 
through. The heads of a pair of needles in this condition 
are shown in Fig. 38. The machine stamp has now prae. 


ength 
ry-grinder, 


tically superseded the old foot-stamping press. In the 
latter a weight attached to a cord passing over a 


pulley in the ceiling was raised by the pressure of the 
foot on a stirrup. The needle was placed in position 
between the two dies and the weight dropped. The 
dexterity that the operators attained in performing this 
operation is astonishing, the average number of wires 
per man per day reaching as much as between 27,060 
and 28,000. The machine, which operates in a some. 
what similar manner, except that a spring and cam replace 
the weight and foot, is not much more rapid in its action, 
In the machine the wires are fed at a regular rate ly 
falling into transverse grooves in the periphery of 2 
wheel, from which they drop into position on the lower 
die, are stamped, and immediately thrown off by two steel 
fingers into a tray placed to receive them. In the next 
operation the eyes are punched out—Fig. 9, p. 209. The 
old hand method of punching eyes is still used to a small 
extent. The well-known serew die press is uscd. Tle 
stamped head is fitted by feet into a matrix that exactly 


fits it, and the double punch comes down and drives 
through the holes. This operation has to be done 
twice with the calyx-eyed needles, as there are five 
holes to every pair of needles, the central hole 
when the needles are separated forming the notch, 


and it is found impracticable to punch them all at 
once. Finally, with these needles the split has to be 
made just as in a steel pen. At first a good deal of 
difficulty was experienced in getting the automatic punch- 
ing machines to work, partly owing to the prejudice of the 
workpeople and partly to the intricacy of the machine. 
The needles pass in a regular continuous stream through 
the machine. They enter sideways, and at 
regular intervals along a slide, being carried forward by 


pass 





OLD WASHFORD MILLS 


moved. Another of the dangers of the trade in the old days | dropping into the threads of two screws. 


was the bursting of grindstones, which was very frequently | 
followed by fatal results. These stones are not large, the 

maximum diameter being perhaps 2ft.; but the speed of | 
rotation and the consequent centrifugal force are very | 
The stones are now very thoroughly tested before 
use, being caused to revolve at a speed of 1900 revolu- | 
tions per minute for fully ten minutes. For this purpose 

they are mounted in a small chamber on a special | 
frame, and are driven at high speed by belt gearing. | 
Over the wheel is placed a heavy steel plate. The gear | 
for throwing the strap on to the fast pulley is worked by | 
a chain, led through the wall of the building. The | 
operator having fixed the stone, retires and closes the 





As each necdle 
approaches the punching tool it comes against a knife- 
edge, which, passing between the two heads, lines 
the two needles up in position longitudinally ; further oD, 
it comes against a pair of steel stops which bring it 
into place under the die, which then punches the hole. 
A pair of trips then lift the needle over the stops. 
The success of these two operations depends almost 
entirely upon the stamping and eyeing dies. The fashion- 
ing of these dies demands a great amount of skill, the 
stamping dies calling for the greatest care and nicety 
their manufacture, and being more difficult of construc- 
tion than the punching dies. A glance at a needle, not 
necessarily of small size, will convince any one that to 








WOON ONINNOOS—d) “3!4 » WOOH ONIZAR—6 “B14 


Ee | 


AM ELS 
AA 
YA 
agape 





Ee 
<3) 
2 
A | 
— 
No 
Z 
3 


THE 





sind aas word twosap 4) 


HOLIAGAU ‘SITTIN GUOTHSVYM ‘SHUOM SNOS GNV CUVATIN “H ‘SUSSAN-SATAGIAN dO THOLOVAONVN GH L 















































































































te a Rm 


Seen tne 





300 


THE ENGINEER 








APRIL 1, 1898 











cut dies to fashion the shape of the head, to make the 
‘‘ cutter”? or channel, &c., and to deeply indent the eye 
which the punch is subsequently to pierce, would be prac- 
tically impossible. The only method at once feasible, 
practical, and economical, is to stamp the dies. For 
this purpose a male die is first made by taking a suitable 
piece of soft steel narrowed down almost to a chisel edge, 
and carefully filing such notches and indentations in it, 
so that after it is hardened and impressed into another 
similar piece of steel it shall impart to the latter a female 
impression of its own form. This, the working die, is 





FIG! 


then trued up as may be required in certain parts, and 
when hardened is ready for use. The original male punch 
is, of course, capable of turning out a large number of 
female dies, and it has moreover the essential feature 
that any pair of dies struck by it are identically the same. 
It is perhaps unnecessary to remark that the punch is 
double, that is to say, that it forms at once dies which 
- ag the two heads at the same time, as shown in 
rig. 3. 








The needles or wires having been eyed, pass into the 
hands of boys who “spit” them. In one hand a boy 
holds a number of the needles, keeping them flattened 
out on his forefinger by his thumb. 


ously through the eyes of the needles, making upa string of 
needles some 6in. or Tin. long. 








surprising. . The filer then takes a string of these needles, | 
A, 
| 
0 
| 
B FIc.3 


and clamps them in a special vice, as shown by Fig. 4. 
In this way he files off the burr on either side of the head 
produced in the stamp—see Fig. 3. Having done both 
sides thus, he holds one set of needles in one hand, and 
with the other pulls the second row of needles towards 
him, in such a manner as to effect a fracture along the 
thin part between the eyes A B, Fig. 3. He now has two 
strings of single needles. One of these he clamps in a 
suitable hand vice, and files away the square corners, 
and gives the proper roundness to the top of the head. 















= 


It is now necessary to clean out any burr that may be 
left inside the eye, and which, if left, would cut the 
thread. To do this the needles are removed from the 
wires on which they are threaded, and strung on others 
which are very slightly roughened. A number of these 
wires, with their needles hanging from them, are hung 
horizontally from rods on a table which continually 
moves backwards and forwards in the line of the wires, so 
that the needles swing backwards and forwards on them. 
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This is allowed to go on for a time, till the eyes are well 
polished inside. The needles, which have been soft up to 
this point, have now to be hardened and tempered. This 
is done by first plunging them, whilst hot, into oil, and so 
hardening them, and then lowering them again by passing 
them through a furnace kept at a temperature of about 
800 deg. Fah., and employing a very ingenious method 
peculiar to Washford Mills, of ensuring uniformity in the 
temper. 


All the work done on a single needle so far could be 
completed in a few hours. But we now come to the 
operation of scouring, which requires seven days for its 
proper accomplishment. The needles, mixed with soft 
soap and fine emery, are made up into long cigar-shaped 
bundles, covered with stout canvas. 
needles go into each packet. Two such packets are put 
upon a table underneath a board or “ runner,” which 
reciprocates continually, thus rolling the packet round 


the needles to rub against each other, and with the help 
of the emery to clean each other. After twelve hours the 
packet is opened, and the needles very thoroughly 
washed. They are again made up, and go through the 
same operation again; this is repeated several times. 


stannic oxide—in place of emery. At Washford Mills 
there are 128 packets under treatment at a time, or about 
5,000,000 needles. There are thirty-two double runners, 
each runner carrying four bundles—see Fig. 10, p.299. The 
runners are supported on long rods from the ceiling, and 
are rocked backwards and forwards by cranks. It is an 
interesting fact that a very considerable saving of steam 
has been effected by setting every one of these cranks at a 
different angle, so that the turning moment on the driving 
shaft is constant at all parts of its revolution. The scouring 
process gives to the needles a high ‘“ glaze ” or “ colour,” 





About 40,000 | 


and round and backwards and forwards, and so causing | 


The finally cleaning is given by using putty powder— | 


ned 
table. The needles are spread rapidly out along this 
board, with their extremities towards the steel edge, Then 
a long square ruler is placed against the other ends a 
moved gently forwards. At a certain instant all th 

needles whose heads are projecting beyond the steel ed : 
overbalance and stand up on end, whilst those whan 
heads are on the board remain horizontal. The sudden 
upending of all the points has a magical appearance 
The operator then carries the ruler forward against the 
upstanding ends, and pushes all those needles over, go 
that they lie in the same direction as the others, which 
are then pushed forward to join them, the whole lot now 
pointing in the same direction. Fig. 5, in which the move. 
ments are numbered 1, 2, 3, will perhaps make this little 
operation clearer. 

Although all the needles in each packet are of the same 
size and number, there are unavoidable slight differences 
in the lengths. The machine, made by Messrs. Manlove 
Alliott, and Co.—illustrated by Fig. 6—sorts all 
the needles according to length. Its operation will |e 
readily understood. A drum W is caused to revolve at 4 
slow regular rate. Across its face are cut at short 
intervals grooves, into which the needles sliding down 
the shoot $ fall, each groove taking one needle. On the 
opposite side of the machine, facing the feeder, are placed 
a number of steel gauges S, each one placed avery small 
fraction of an inch in front of the other. Eight “gauges 
are commonly used. The 
needles are “dressed” 
by the heads. The point 
of the longest needle is 
caught by the first gauge, 
up which it slides till it 
comes against a pin, which 
turns it sideways and 
allows it to pass down the 
first delivery shoot intoa 
receptacle placed for it. 
Only the shortest needle 
gets through to the end, 
some one or other of the 








: In the other hand | 
he takes two small steel wires, and works them simultane- | 


; ¢ : The rapidity and apparent | 
ease with which this threading of the needles is done is | 




















gauges picking out the 
intermediate sizes. Of 


course all the needles so 
assorted are kept care- 
fully together, and go 
into the same _ packets. 
The greatest difference in 
length between any two 
needles is about ,j5in. 
In the same room where 
these machines work there 
are others for counting 
needles and for selecting 
a given number of needles 
from a number of sizes. 
In the former the needles 
are received in a similar 
drum to that just de- 
scribed, and each needle 
as it passes a certain point 
in its course gives a par- 
tial rotation to a wheel 
actuating a differential 
counter. The needles are 
afterwards weighed as a 











check, 








The needles have now 
to be ground. This in- 











cludes giving the fine 
point, or “set,” which is 
done by a machine which 
passes them rapidly across 
a small emery stone. The 




















Fig. 6—HANDING MACHINE 


almost indistinguishable to the inexperienced eye from the 
polish which is ultimately given to them. 


Naturally the rough treatment which the needles have 
received in the various operations through which they 
have so far gone, and particularly the last, has damaged 
a proportion of them in various ways. To pick out these 
defective needles is the work of women, and, with the 
exception of a few cases, is entirely dependent upon skill 
and dexterity. The needles are sent in packets into the 
handing room; each woman receives a packet. With 
one hand she spreads out a number of these needles on a 
planished stone, and running the needles under the 
fingers of one hand, she rapidly picks out all those that 
are bent or defective. It is practically impossible to 
describe the process, which is only acquired by prolonged 
practice. The crooked needles, having by this means been 
separated from those which are straight, they pass to 
another operator, who, on a similar stone, runs them 


one by one under the middle finger of her right hand, and | 


with gentle taps froma light hammer held in the other hand 
straightens them. The needles now, though not in any 
tangle or confusion, do not all lie with the points in the 
same direction. It is necessary that they should do so 
before proceeding. Two methods of “ heading,” as it is 
called, are followed. In the original method a woman or 


girl spreads a number of needles in a row on the table, at | 


which she sits with her left hand, and brings the first 


finger of the right hand, round which is wrapped a piece | 


of linen rag, against the end of the row; all the needles 


whose points touch the rag adhere to it and are pulled | é ; avgereee 
away. "Twenty or thirty needles are attacked at a time. | vantages and disadvantages of various types of motor, showing 


The newer operation is more rapid, more mechanical, 


and more ingenious. In frontof the operator is a board with | 


a steel edge raised about half an inch above the edge of the 





heads and the counter- 
sink of the eye have also 
to be polished. These 
operations are done by 
hand, or by simple ma- 
chines. In either case, 
for the heads leather 
wheels dressed with fine 
emery are used for the 
first; and wheels, in which a number of round-headed 
steel pins project from the periphery, for the second. The 
eyes of the needles are held against these pins, which 
enter the grooves or gutters and burnish them. ; 

The final operation in the manufacture of the needle is 
the polishing. This is done by an exceedingly ingenious 
machine invented and patented by Mr. Milward, and made 
by Messrs. Manlove and Alliott. It performs its work three 
or four times as fast as the hand polishers. The needles are 
first placed in a species of hopper or box, from which they 
are doled out a row at a time into the machine; they go 
in extremity first. Rollers underneath do the polishing, 
and a rotary motion is imparted to them to ensure their 
being polished on all sides. Having received the final 
polish the needles pass into the packing room, where they 
are put up into the packets and cases with which we are 
all so familiar, and from there they pass through the 
store on their road to the world. On page 298 two pic- 
tures of the Old and New Washford Mills, the works of 
Messrs. H. Milward and Sons, are given. However much 
the former may be preferred from an esthetic point of 
view, in every other sense the new mills are far superior, 
and on page 299 views of the principal departments in the 
new mills are given. 








Mason University CoLLEGE ENGINEERING Socrety. —At @ 
meeting of the above Society, on March 24th, the President in 
the chair, a paper was read by Mr. F, H. Hummel] on “ Motor 
Cars.” The author determined the magnitude of the various 
resistances which a motor car has to overcome, and from these 
the necessary power of the motor. He then discussed the 


that a motor must be selected according to the particular work it 
has to do; and in conclusion, showed the respective merits of a 
motor on a carriage body and a motor on a sub-frame the paper 
being illustrated with diagrams, 
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THE thirty-ninth session of the Institution of Naval 
\rchitects commenced on Wednesday. _ The meetings 
took place as usual in the Hall of the Society of Arts, 
John-street, Adelphi. There was a moderate attendance. 
The Earl of Hopetoun, President, in the chair. The 
proceedings commenced with the annual report of the 
Council, which was unusually colourless, but perfectly 
catisfactory. After the transaction of general business, 
the President delivered his annual address. ; 

After referring in a few sentences to the success which 
had attended the Institution during the past year, and 
articularly with regard to the Congress held in July last, 
the President passed on to matters of a more technical 
There was nothing, he said, so far as he could learn, 


nature. : ° 

of astartling nature in the Admiralty programme of the 
present year. Six new battleships are about to be laid 
down. ‘Three of these are to be of the Formidable, or 


improved Majestic type; the designs of the remainder 
have not, he understood, as yet been decided upon. 
Two years ago when the designs of the Canopus type of 
battleship were made public, there was a chorus of 
rejoicing on the part of the advocates of moderate dimen- 
sions. We were told that to build these ships 2000 tons 
smaller than the Majestic was a step in the right direction, 
that they were less expensive, and offered a smaller mark 
to torpedoes than the larger ships. He ventured to point 
out in my address, at the time, that this reduction in dis- 
placement could not be obtained without sacrificing some 
portion of one, or all, of the qualities which we speak of 
as the desiderata in a ship of war—armament, propelling 
power, radius of action, and defensive armour. In the 
Canopus class it was decided to reduce the thickness of 


the side armour considerably as compared with the | 


Majestic. Our naval authorities had doubtless excellent 
reasons for following this policy at the time, and it was not 
necessary for them to particularise, or even surmise, what 
those reasons were ; but, personally, he was thankful that 
we are returning to the heavier type of vessel, for in his 
judgment, the increase in cost and displacement is more 
than compensated for by the enormous advantage which 
they obtain in defensive power. While on the subject of 
side armour, it may be interesting to note that the 
Admiralty have taken a new departure in ancther class 
of vessel. For a good many years no cruisers with 
vertical side armour have been added to the British Navy. 
Last July it was announced that four such vessels were to 
be commenced. Some surprise was occasioned by this 
apparent deviation from our settled policy ; but policy, 
as he need hardly remind them, is oftendictated by physical 
considerations, and, till the recent improvements in 
armour were effected, it would not have been possible to 
put plates on the sides of swift cruisers of sufficient 
strength to adequately preserve them from the effects of 
shell tire. At the present moment this is no longer the 
case. and we need therefore feel no surprise at the 
Admiralty having decided to order the construction of 
these ships, which will have great speed, very consider- 
able armament, and vertical protection to their vitals 


sufficient to resist any attack which they might be | 


reasonably expected to encounter. He could not leave this 
portion of his address without expressing the regret which 
would, he was sure, be fully shared by all present that 
the completion of the Admiralty programme of 1897—98 
has been so grievously retarded by the deplorable labour 
troubles, which for seven months disorganised all engi- 


neering business in this country, and which were only | 


terminated in January of this year. 

In the mercantile marine, also, the year has not been 
marked by any striking departure in naval architecture. 
There are frequent rumours of new types and develop- 
ments, but nothing has vet been reduced to practical 


shape. The output of the shipbuilding yards of the 
United Kingdom amounted, according to Lloyd's 
Register, to about 952,000 tons gross — 924,000 


tons steam, 28,000 tons sail. In addition, warships to 


the extent of 95,000 tons displacement were launched, | 
inclusive of those constructed at both dockyards and | 
The mercantile output of the | 
year in the United Kingdom was less than that of 1896 | 


private establishments. 


hy 207,000 tons, but was about equal to that of 1895. 
The decrease was mainly in steam tonnage. The con- 
struction of sailing vessels, which has been rapidly falling 
off since 1892, reached last year a lower point than any 
of which there is previous record. In 1892 sailing tonnage 
formed 24 per cent. of the output, while last year it 
formed only 3 per cent. of a considerably smaller total. 
The warship tonnage launched at dockyards and private 
establishments in 1897 likewise showed a very consider- 
able decrease — 68,000 tons—from the figures of the 
previous year. The tonnage launched for the British 
Navy was less by 51,000 tons than was the case in 1896. 
About 25 per cent. of the mercantile output was built to 
the order of foreign and colonial shipowners in 1897, as 
compared with 30 per cent. in 1896, and 20 per cent. in 
1895. Japan provided the largest amount of work for 
British shipbuilders, over 6 per cent. of the total output 
having been built for that country. Germany followed 
with over 3 per cent. Of the warship output, 30 per 
cent. was for foreign account, Japan and Chili showing 
the largest totals. He had already alluded to the effect of 
the great labour dispute on the realisation of the 
Admiralty programme; it has had a no less marked 
influence on the output for the mercantile marine. With 
the close of that unhappy struggle it is encouraging to 
find the shipbuilding and engineering industries with 
every prospect of full employment for some time to 
come. The returns show that the amount of tonnage— 
1,013,000 tons—now in hand in the United Kingdom is 
very large ; and, as the quantity of sailing tonnage is unpre- 
cedentedly small, engineers as well asshipbuilders may be 
congratulated upon the present condition of affairs. It 
is generally understood, moreover, that the outlook as 
regards fresh orders is bright. Altogether, we may 
safely anticipate that, for both employers and employed, 
the immediate future will provide some reparation for the 
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| ciel losses of recent months. It is noticeable 
that the honour of producing the largest vessels of the 
year’s output does not fall to this country but to Germany, 
our great rival in the shipbuilding industry. In that 
country were launched during 1897 the following three 
steamers of more than 12,000 tons each, viz.:—Kaiser 


—approximate—12,500 tons gross; Pretoria—approxi- 
mate—12,500 tons gross ; while the largest vessel launched 
in the United Kingdom was the Cymric, of 12,340 tons. 
The credit for the construction of the largest sailing 
vessels of the year belongs, not to the United Kingdom, 
but to the United States of America and to France. In 
the United States have been built seven sailing barges, 
ranging from 3180 to 3800 tons, for trade on the Great 
Lakes, while the returns from I'rance, where the ship- 
builder and shipowner are alike stimulated by the opera- 
tion of the bounty laws, show three sailing vessels of up- 
wards of 3000 tons each. In the United Kingdom no sailing 
vessel over 2500 tons was built. It may be noted that the 
recent spurt in the construction of large sailing vessels 
in France appears to have partially spent itself. At the 
end of last year less than 10,000 tons were in hand, as 
compared with 37,000 tons twelve months earlier. It is 
striking to observe from the statistics recently issued how 
small an increase has taken place in the merchant navy 
of the United Kingdom during 1897. During recent 
years we have been accustomed to large additions to its 
tonnage. After allowing for losses, sales to foreigners, «c., 
the net increase of the merchant navy of the United 
Kingdom, during the first nine years of the past decade, 
amounted on the average to 366,000 tons per annum. 
In comparison with these great totals it is remarkable to 
find that during 1897 the net increase only reached the 
insignificant amount of 8600 tons. This great falling off 
is partly due no doubt to the strike, but it is also largely 
attributable to the great amount of tonnage which has been 
transferred to foreign and colonial owners during the year. 
If we take the first half of the decade we find that on 
the average 189,000 tons were then annually transferred 
from the United Kingdom; and if we take the second 
half of the decade we find the annual average stands at 
344,000 tons. In 1897 even this latter average has been 
greatly exceeded, the enormous total of 446,000 tons 
having been sold abroad during the year. It will be 
| understood that these figures are exclusive of new vessels 
| built in this country to the order of foreign and colonial 
|owners. The foregoing figures indicate that it is now 
| becoming customary for an amount of tonnage, equal to 
| that of almost any other merchant navy, to be removed 
| within, say, every two or three years from the register of 
| the United Kingdom on account of foreign sale. This 
| tonnage, bought probably at moderate prices, and in- 
| volving no large capital expenditure on the part of the 
| purchasers, all tends to increase the severity of the com- 
| petition with which the British shipowner has to contend. 
| This is a matter of grave importance. It is a sign of the 

times which should not escape the notice of those who 
are responsible for legislation. Whatever explanation 
jmight be afforded by an intimate knowledge of each 
separate transfer, it appears to be scarcely doubtful that 
| the foreigner is often able to secure an adequate profit 
| from vessels which his British competitor does not find 
sufficiently remunerative. From a national point of view, 
| however, there is one consolatory aspect of this subject. 
| In the main, the vessels which are sold abroad are found, 
| upon investigation, to be of not very recent construction. 
For instance, nearly three-fourths of the vessels trans- 
ferred from the United Kingdom during the last two 
years were built before 1885. This fact, taken in con- 
junction with the largely increased amount of steam 
tonnage which is now annually broken up, suggests that 
the British shipowner is generally alive to the necessity 
of keeping his fleet abreast of the times. This view is 
supported by the circumstance that the gross addition of 
newly built steamers to the Register of the United King- 
dom during the last decade has exceeded 7,300,000 tons. 
These figures represent nearly three-fourths of the steam 
tonnage at present owned in the country. Some allow- 
ances must, no doubt, be made on account of losses and 
sales to foreigners among these recently built vessels ; 
| but, after making all needful deductions, we can con- 











struction. 

On the conclusion of his address, Lord Hopetoun pre- 
sented to the Secretary, Mr. Holmes, a handsome piece 
of plate, in recognition of his eminent services during the 
Congress which was held last year. Mr. Holmes’ reply 
was brief, apposite, and excellent. The presentation was 
a graceful expression of the appreciation by the Institution 
of good work, done with good will. Few of those who 
took part in the Conference can realise the amount of 
labour which it involved, or the strain which it imposed 
on the Secretary of the Institution. 

After this, Sir Albert Durston read his paper 

‘On Recent TRIALS OF THE CRUISER D1ADEM.” 

It would be impossible to supply a wholly satisfactory 
abstract of this paper without engravings. Until next 
week, therefore, we must rest content with giving general 
particulars. While the boilers of the first four ships of 
the Diadem class were under construction, certain 
experiments tried at Paris showed that by fitting 
so-called economisers in the uptakes a great advantage 
was realised. 

Comparing the boilers of the Diadem with that of 
the Powerful type of boiler, it would be seen that the 
number of rows of 44in. generating tubes in each element 
has been reduced from ten to seven, while over the 
generating tubes there is a space provided corresponding 
to that of the combustion chamber in an ordinary return 
tube cylindrical boiler, and above this space is situated 
another nest of tubes of smaller—2}in.—diameter, and 
seven rows in height, forming the economiser. The 
furnace air-blowing engines supply jets of air to this 
space-as well as into the furnaces below. The feed-water 





Wilhelm der Grosse, 14,849 tons gross; Kaiser Friedrich | 


gratulate ourselves that the greater part of the vast | 
British mercantile marine is of eflicient modern con- | 
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is pumped into the lower part of the economiser, traverses 
to the top of its elements, and from thence it is led to 
the steam collector for feeding the generating tubes. The 
advantages of this arrangement are that the combustion 
is more effectually completed, the escaping funnel gases 
are of a much lower temperature, firing does not require 
so much attention, and a considerable economy in fuel is 
obtained. 

The paper was mainly made up of a statement of the 
results of the trials of the ship, which gave very satis- 
factory results. The total heating surface of the boilers 
as originally designed was 42,270 square feet, or 2°56 
square feet per indicated horse-power. After the boilers 
were modified, the heating surface in the generator 
portion was reduced to 29,600 square feet, or 1°8 square 
foot per indicated horse-power ; while in the economisers 
an addition was made of 10,950 square feet, or ‘66 square 
foot per indicated horse-power, making a total surface of 
40,550 square feet, or 2°46 square feet per maximum 
specified indicated horse-power. The first trial was the 
contract thirty hours’ trial at 3300 indicated horse-power, 
i.¢., one-fifth the designed maximum power. Eight 
boilers, with eight elements each, out of the thirty boilers 
were used, the mean power being 3318, the coal con- 
sumption per indicated horse-power per hour being 2°18, 
or 18°4 lb. per square foot of grate per hour. The second 
trial was the contract thirty hours at 12,500 indicated 
horse-power, @.¢e., about 75 per cent. of the maximum 
specified power, with all boilers in use. This trial was 
carried out in a very satisfactory manner, the power 
realised being 12,813, while the coal consumption, taken 
as defined in the contract, for twenty-four consecutive 
hours, was 1°59 lb. per indicated horse-power, or 13°9 Ib. 
per square foot of grate per hour. During this trial three 
runs were made over the measured long-distance course 
—twenty-three nautical miles—between Rame Head and 
Dodman Point, when, with no wind and a calm sea, a 
mean speed of 19°79 knots was realised. During the 
trials all the auxiliary machinery was at work, and details 
of the consumption of fuel required by this machinery 
are given in the paper. 

The discussion was opened by Mr. Seaton. Curiously 
enough, nothing was said during the meeting about the 
merits or demerits of the Belleville boiler, the various 
speakers confining their attention mainly to the auxiliary 
machinery. Mr. Seaton said that it was a very difficult 
matter to provide economical auxiliary engines, and this 
was specially true of the feed pumps. In the present day 
everyone used Weir’s feed pumps, which, as pumps, left 
nothing to be desired. They gave no trouble, were quite 
trustworthy, and in high favour with sea-going engineers ; 
but we could not have our cake and eat it, and these great 
advantages had to be paid for. The simple type of engine 
used much more steam than a compound or complex 
engine would. There was, he thought, an excellent open- 
ing now for inventors who could produce a powerful feed 
pump which would be at once economical and trustworthy. 
He desired, furthermore, to call attention to the tremendovs 
loss which took place by radiation when high-pressure steam 
was used. He had met with the greatest difficulty in 
overcoming this evil. Clothing, such as asbestos, was 
good for atime, and then seemed to part company with 
the pipes and allowed heat to escape. Even a quite small 
area of unclothed pipe brought about a loss which seemed 
out of proportion. Very considerable advantage had been 
derived from the use of a reducing valve between the 
auxiliary engines and the boilers. It seemed to heat and 
dry the steam. As regarded the economiser, he held that 
it was the one thing needed to make the Belleville boiler 
a success. It stopped flaming at the funnel and over- 
heated uptakes. He attached much importance in 
economisers to great difference in temperature between 
the feed-water and the gauge. 

Mr. Allen, uf Bedford, said that very great advances 
have been made of late in the economy of small steam 
engines. In 1884 he had made experiments with an 
engine which used 140]b. of steam per electrical horse- 
power per hour. They had now got down to 27 Ib. for 
the same class of work. The conditions specified by the 
Admiralty are not favourable to economy. Thus, the 
closed-in engine would work with rather less steam than 
the open type. 

Mr. MacFarlane Gray said that Mr. Seaton was miv- 
taken in holding that difference of temperature between 
the gas and water of much importance. The reason why 
the Belleville economiser was so efficient was that the 
boilers proper had nothing to do but make steam. As 
much as 200 years ago, Captain Savary had patented an 
invention which went to the root of the whole matter. 
He used two “boilers; he heated his feed-water to 
boiling point in one, and made his steam in the other. 
Some little time ago Mr. Druitt Halpin was surprised to 
find that an economy of 16 per cent. was realised by the 
use of one of his heaters at an electric light station. 
Steam, when the load was light, was blown into a 
great tank of water under pressure, and the heat was 
stored and utilised subsequently when the load was 
heavy. There was no apparent theoretical reason why 
an economy of fuel should be effected, but, as he said, 
16 per cent was obtained. Lest there should be a mis- 
take, Professor Unwin was called in and made a trial at 
Margate, and found a saving of 19 per cent. There was 
actually a great economy eftected by taking live steam 
out of a boiler to heat the feed, and for some time this 
was inexplicable. At last he found the solution, which 
was that when water at the boiling temperature was 
brought into contact with heating surface it was much 
more efficient in taking up heat than was cold water. 
At Margate they found that the chimney temperature 
was reduced by very hot feed, other things being the 
same. There should be no heat given to the water in 


the boiler but latent heat. Much the same thing had, 
he believed, been said by Professor Elliott'some years ago. 

Mr. Sawyer referred to the distilling plant, and said 
that instead of the 11 tons of fresh water got for one ton 
of coal on board the Diadem, he had got as much as 
35 tons from a 6-effet machine made for Sir A. Rendel 
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for Uganda. But, of course, such an apparatus might 
be too heavy for use on board ship, although the saving 
in weight of coal needed for it might perhaps be set 
against this. 

Mr. Yarrow asked would it not be practicable to pass 
the exhaust from all the auxiliaries into the low- 
pressure receiver of the main engines, and so save some- 
thing. 

Sir Albert Durston replied briefly, stating that further 
experiments with auxiliary machinery were in progress. 
Particulars of the results obtained he hoped to bring 
before them at a future date. 

A vote of thanks was passed, and Herr von Kodolitsch 
read his paper on ‘ Riveting by Electricity,” which will 
be found on another page. As time pressed there was 
practically no discussion worth reporting. 

The afternoon meeting of Wednesday was wholly 
oecupied by the reading of Professor H. $8. Hele-Shaw’s 
paper “On Stream Line Motions.’ We shall publish 
this paver as soon as the engravings can 
prepared from original photographs courteously placed 
at our disposal by the author. To abstract the paper 
is impossible. It is a record of a series of experi- 
ments begun when those of which we gave particulars 
last. July left off. It must suffice here to give the 
author's general conclusions. 

Summing up the general result, it may be said (1) that 
in the previous paper it was pointed out that, to show 
plane motion of water, colour bands, under the conditions 
required, were of no use, while air was found to give satis- 
factory results, and that with air a thin clear film or 
border on the surface of the solid over which water flowed 
was discovered to be present in all experiments; (2) 
the attempt to investigate the nature of this film led 
to the use of thin sheets of water in which air itself was 
no longer of any use, but the colour bands became per- 
fectly manageable, thus affording a final proof, as the 
author ventures to think, that his original theory as to 
the nature of this film was correct; (3) it having been 
found practicable to manipulate thin sheets of water, 
stream-line motion under these cirewmstances has been 
compared with the stream lines obtained by means of 



























































fluid in two dimensions of space ; (4) comparative results 
can thus be obtained for the two states of water separated 
by the critical velocity ; (5) beyond this, stream lines 
have been obtained directly for numerous forms for which 


hitherto been given, or, indeed, seem possible, and which 
stream lines can apparently only be arrived at by the 
most ingenious, though difficult and laborious process, 
proposed and discussed in Mr. D. W. Taylor’s paper on 
** Ship-shaped Stream Forms.” 

The discussion which ensued was like many discussions, 
uninteresting. In point of fact, Dr. Hele-Shaw’s inquiry 
opened up, so to speak, new country, and his hearers 
were not prepared to follow him. Sir W. H. White 
gave the cue. He said that the real interest of the 
investigations made by Dr. Hele-Shaw lay in their 
applicability to the problems daily presented to the naval 
architect. That there was a film of water at the surface 
of a ship which probably moved with her was known. 
How it came to be there was not known, and one point 
of value about the paper was that it supplied infor- 
mation on this point. In designing ships the naval 
architect relied much on the teaching of the late Dr. 
Froude, but there was always a doubt in his mind as to 
how far what was true of a model was true of a big ship. 
There was, he thought, some hope now that more light 
and more leading would be obtained. As to this 
curious skin of water, it might interest his hearers to say 
that as far back as 1878, being on board a Thornycroft 
high-speed boat, he put his finger through a hole in the 

kin under the water level, and there was no evidence of 
current felt until he put his finger through a long way, 


be | 


mathematical reasoning for the motion of a non-viscous | 


no mathematical solutions of the stream function have } 


femoral The man was dead in a couple of 
minutes. 

Dr. Hele-Shaw replied very briefly. He explained, in 
reply to Mr. West, that large apparatus could not be 
used because he could not get plates of glass with true 
surfaces or keep them true under the stress of the 
mercury pressure. He was not a naval architect, and it 
/was not within his power, nor, indeed, a part of his 
business, to apply the results which he obtained to 
practical shipbuilding. He was not quite sure that 
Mr. MacFarlane Gray was right about the lines of least 
resistance. He appeared to endow water with an intelli- 
| gence which he did not think it possessed. At all events, 
the theory required consideration before he could accept 
or reject it. As to what could be learned from his experi- 
| ments, it might be seen why the form of a dolphin was 
quite right for the fish, being wholly submerged and 
making no waves, but was quite wrong for the torpedo 
boat, because it was not submerged and did make waves. 
After a vote of thanks the meeting was adjourned. 

The annual dinner of the Institution took place at 
night. 

The proceedings were resumed yesterday—Thursday— 
at noon. 


artery. 








NAVAL KRIEGSPIEL. 


A RECENT leading article in Le Yacht, on high-explosive 
shell, laid it down as an axiom that two unprotected cruisers 
attacking each other with this projectile would deal out 
mutual annihilation. It went on to add with some com- 
| placency—natural enough maybe—that thanks to the high- 
| explosive shell all English cruisers were rendered null and 
Pye 
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| PLAN OF ACTION 
void. With this as a thesis a Kriegspiel action has just been 


played between two practically unarmoured cruisers, the 
Japanese Matsushima class. These were selected on 
account of the big gun, a high-explosive shell from which, 
by the rules, is given the ability todestroy with a single shell 
over 100 lateral feet of unarmoured material—an allowance 
that can hardly be said to err on the side of minimising 
damage. The Matsushima carries her big gun aft, has ten 
4-7 quick-firers in the battery, and two more in the fore- 
sastle. The Itsukushima has the big gun forward, ten 4°7’s 
in battery, and an eleventh 
4-7 rightaft. |The broad- 
sides are therefore identical. 
For purposes of the game 
the quick-firing guns were 
given an excessive ratio of 
destructive power, each 
being allowed to destroy a 


—— 
shell from the quick-firing guns, and two only from the 


gun. The Itsukushima fired 150 high-explosive shell aig 
about sixty shot from her quick-firing guns, four high 


explosive shell, and three solid shot from her big gun. 

The former attacked the quick-firing battery with her 
quick-firing guns, firing at the big gun with the big an 
The Itsukushima aimed generally at the enemy's "aie 
either at the big gun or its base. There were, of conan 
misses on both sides; but the proportion of hits a 
certainly larger than could be expected in actual battle. 
Since, therefore, under such conditions, ships took half a), 
hour to reach final results, the conclusions of Le 
appear somewhat questionable. 

Appended is a list of the damages received by thy 
batants, and the order in which they were received, 
the more serious ones are recorded. 


: an 
Yacht article 


com- 

Only 

(*) = from big eun, Ny 
Itsukushima. 

Mast shot away. 

Gun in battery disabled, 

Bow water-line hit, 

Bow water-line hit. 

Battery hit, two port 
guns disabled. 

Shell near base of big gun. 

Conning tower hit, shell burst 
outside (*). 

Ship unable to steer for two 

minutes. 

Quick-firing broadside all ip 
battery silenced for 
minutes. 


Matsushima. 

Water line amidships (*). 

Gun in battery disabled. 

Gun in battery disabled. 

Upper works hit. 

Upper works raked by shot. 

Big gun shield destroyed (*). 

Base of big gun badly hit. 

Stern hit, raked. 

Raked in port engine room 
by solid shot (*). 

Deck penetrated by shot. 

Two guns in battery disabled 
(shot). 

Stern water-line raked, caus- 
ing ship to settle low in 
stern (*). 

(Ship sank). 


side 


five 


(No more hits after this), 


Of the big gun fires it will be noted that only one round from 
the Matsushima hit, and that striking the fairly thick armour 
of the conning tower burst outside it. Another shell, at under 
2000 yards range, passed between the gun shield and the 
superstructure. The “reserving fire’’ theory certainly did 
not prove satisfactory in the Matsushima’s case, this 
particular miss being the very discharge for which every- 
thing had been sacrificed. At the finish of the engagement 
the Itsukushima had a speed of 12 knots still left. She had 
the big gun in action, the stern quick-firers, one gun in the 
port battery and three in the starboard. The Matsushima 
had a speed six knots only left, her big gun was temporarily 
disabled, two quick-firing guns were out of action on the 
port side, and two on the starboard; she had, therefore, an 
advantage of two quick-firers on the port side and a dis- 
advantage of one quick-firer on the starboard, and the big 
gun not being available, she would have been greatly at a 
disadvantage had she not been given as sunk when she was. 

Altogether, the conclusion may be drawn that where the 
shell take effect is of far more import than the number 
fired or actually hitting; and it is difficult to believe that 
high-explosive shell will make any difference in tactics. 
They may shorten an action, but so far from equalising 
matters, they would seem rather to increase the difference 
between the ship that gets its projectiles home in a good 
place and that which has the bad luck not to do so; and 








they certainly will not render the protected cruiser obsolete, 
if this action is any criterion. 





H.M.s. GOLIATH. 

Ow the opposite page will be found an illustration of H.M.s. 
Goliath as she will appear when completed. She was launched 
from Chatham Dockyard on Wednesday, March 23rd, and 
is expected to reach completion within the present vear. 





space of 6ft. by 75ft. per 
minute. The big guns could 





































and then he felt as though his finger would be torn oft. 
This proved the existence of a skin of nearly dead water 
of some thickness surrounding and clinging to the hull. 
He had heard it stated that a Russian torpedo boat had 
once run home after a shot had gone through her 
bottom, little or no water finding its way in while she 
was at speed. Finally, he directed attention to the 
remarkable correspondence which existed between the 
stream lines deduced by Rankine from a mathematical 
investigation of the problem and those obtained in 
practice by Dr. Hele-Shaw. 

Mr. West criticised at some length, but not unfavour- 
ably, Dr. Hele-Shaw’s experiments, which, he said, 
dealt only with one thin plane of water, and might not 
represent what took place in reality, when every pro- 
jection and change of shape of the hull of a ship set up 
a current for itself. He wanted to know what the effect of 
opposing, or parallel currents running in opposite direc- 
tions, might be on each other. He would like to see the | 
experiments carried out on a larger scale. It was worth | 
noticing that the lines of wear on old copper sheathing of | 
ships went far to prove Rankine’s accuracy. 

Mr. Thornycroft quoted Lord Kelvin as an authority 
that air interposed between a hull and water will tend to 
increase resistance. Dr. Hele-Shaw had now shown 
them why this was true. 

Mr. MacFarlane Gray argued that the skin of 
water in pipes, &c., was a proof that water took 
the line of least resistance. It prevented the air 
from getting to the pipe sides, because if the air got there 
the resistance would be increased. They must not forget 
that the molecule of water was uniformly more mobile 
than the ship. Water, no doubt, moved out of the way 
of a ship one hundred times faster than the ship was 
goiag, under certain conditions of angle and displacing 
effort. As to the velocity at which water could move, | 
he could tell them a little anecdote. Some years ago, in 
a factory where lead pipe was “ squirted” by hydraulic 
pressure, a small hair-like leak occurred. The pressure 
was 1500 Ib. to the square inch. A man going for a 
spanner crossed the stream, which, acting precisely likea 
knife, cut open the inside of his thigh and severed the | 





be fired every three minutes, 
and in three minutes the 
total area that could: be 
destroyed was 2700 square 
feet. Roughly the area of 
the ships was 7000 square 
feet each broadside, rather 
less if anything. Conse- 
quently, if all shell hit in 
nine minutes, nothing 
would have been left, as 
anticipated by Le Yacht's 
article. As a matter of fact, 
the firing lasted over thirty 
minutes, at the end of 
which time the Matsushima 
was given as capsized, while 
the Itsukushima, though 
holed, and damaged on the 
port side—see sketch—was 
in a perfectly serviceable 
condition as regarded a con- 
tinuation of the action. 
Such a result was natural 
enough; Le Yacht calcu- 
lation, plausible as it may 
at first sight appear, alto- 
gether neglects the vital 
question of what is attacked. No two captains are likely 
to attack identical parts, and variety is sure to exist in 
the fighting position adopted. 

In this particular action the Matsushima so far as possible 
reserved the fire of her big gun in order to be sure of having | 
it loaded at the critical moment; the Itsukushima, on the | 
other hand, fired as fast as possible with her big gun, but 
using armour-piercing shot now and again, hoping to disable 
the enemy’s big gun, though she failed to hit it. 

The ships approached each other very nearly end on, a 
position in which the Matsushima’s big gun would not bear ; 
but as the latter elected to reserve the fire of this weapon, 
and the Itsukushima’s player shortly let the other ship get 
well on his port beam, so that the big gun could have been 
brought to bear if desired, the difference in gun positions | 
cannot be held to have had any effect upon the engagement. 
Altogether the Matsushima fired about 180 high-explosive | 
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MATSUSHIMA 


Further particulars of her were given last week on 


page 279. 








NAVAL ENGINEER ApPoINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineer: James J. 
Frost, to the Vivid, additional, for the-Sybille. Staft engineer : 
Joseph H. W. H. Ellis, to the Vivid, additional, for the Retribu- 
tion. Artificer engineers: John Kennedy, Hedley EK, G. Apps, 
James Mitchell, Henry T.- Leverett, William T. Bickell, and 
Adolphus W. Sharp, to the Victory (supernumerary), John G. 


| Gundry, to the Victory, additional, for the Firequeen (temporary), 


Frederick G. Baker, Edwin W. Young, William F., Pepperell, and 
William H. Roxburgh, to the Pembroke (supernumerary), Edwin F. 


| St. John, to the Vivid (temporary), Thomas A. Moore, to the 


Vivid (supernumerary), George S. Orchard, to the Collingwood, 
additional, for the Amelia, lent, and Alfred F. R. Northcott, to 
the Albacore (temporary). Probationary assistant engineer: George 
H, Starr, to the Centurion. 
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RAILWAY MATTERS. 


THERE were 257 train accidents in the United States in | 


January last, by which 48 persons jost their lives, and 180 were 
injured. Of 113collisions and 130 derailments, 42and 6 respectively 
were unaccounted for. 

Last year the electric tramways of Havre carried 
11,131,363 passengers, an increase of nearly 1,500,000, or 14°11 
per cent., over the previous year. A new line is being constructed 
to Harflear and Montevillier. 


Ir is stated that the company working the Southern 
Italian railroads has discarded the Hardy brake and will substitute 
for it the Westinghouse brake. The change is to be made first on 
140 locomotives, 158 passenger cars, and 49 baggage cars. 

THE train mileage of the Grand Trunk Railway of 
Canada for the past half-year’s working, of which the report has 
just been issued, was 9,048,000, or a reduction of 651,000 miles on 
the previous half-year. Although the receipts were greater by 
£135,617, the working expenses were less by £67,986. 

A NEw section of the railway from Dieppe to Havre- 


Dieppe to St. Waast Bosville, will be almost immediately opened, | 


and there will then remain only sixteen miles to be constructed to 
complete the junction with Havre. The line, when finished, will 
be of local interest only, and of little continental value. 


ACCORDING to a record of railway train robberies and 
wrecking in the United States, the number of ‘ hold ups ” during 
each of the last eight years have been as follows :—1890, 12; 
1891, 16 ; 1892, 16 ; 1893, 33 ; 1894, 34 ; 1895, 49; 1896, 28 ; 1897, 30. 
The total for this period was therefore 218, in which seventy-eight 
persons have been killed and sixty-seven injured. A railway con- 
temporary suggests a death penalty on train robbers as the most 
suitable remedy for this state of things. 


A NEW railway is being constructed in Sweden, between | 


the large grain-bearing districts of Vestergiitland and Gothenberg. 
It is situated between the Government main line to Stockholm and 
the Bergslasbanan private line into the interior. This line is ex- 
pected to bring considerable traffic to Gothenberg. Another line 
to connect the coast railway from the Continent more directly with 
Norway, and to give the province of Bohustiin shorter routes by 
rail, is expected to be constructed by the Government. 

Tue Prussian Minister of Public Works has issued new 
rules concerning the limits of the length of trains of different 
kinds and speeds. The maximum passenger train must not have 
more than 80 car axles. The limit for speeds of 31 to 37 miles an 


hour is 60 axles; 37 up to 47 miles, 50 axles; above 47 miles, | 


40 axles. Freight trains must not have more than 120 axles. At 
speeds of 29 to 31 miles an hour the number of axles may not 
exceed 100; from 31 to 34 miles, 80; from 34 to 37 miles, 60. 
Trains with continuous brakes may not have more than 60 axles. 
The dranght irons are found to break often in ordinary traffic 
when a traction exceeding 26,400 lb. is exercised ; and this must 
be borne in mind in attaching helping engines, &c. The new 
regulations will make it necessary to increase the number of trains 
in some cases. 


In the statement of Bessemer steel production in 1897 
of the American Iron and Steel Association, which has just been 
published, a division of steel rails according to weight of section is 
given for the first time. 


of heavy rails, over 85lb. per yard. That so high a proportion 


should be over 851b. to the yard shows how great a change has | 


been made in recent years in weight of rails. It is only a few 
years since 561b, was a common standard section, and 70 Ib. or 
75 lb, rails were exceptionally heavy. Now a 75]b. section is 
below rather than above the standard ; a 100 Ib. section is not un- 
common, and it is stated that the Pennsylvania Railroad Company 
is having some rails rolled which will weigh 1101b. to the yard, for 
use on sections of its road where the traffic is very heavy. 


An American railroad contemporary gives some 
particulars of a system of electrically lighting railroad cars 
adopted on the Boston and Albany Railroad. The- apparatus 
consists of a dynamo mounted on one of the axles and operated by 
gearing. The current generated goes directly to the lamps if 
these are lighted, or to a storage battery if the lamps are not in 
use. An automatic cut-out disconnects the dynamo from the 
battery when the speed falls below a certain amount—variable at 
pleasure —so that the batteries cannot discharge through the 
dynamo. When the train is standing at a station or elsewhere, 
the lights are maintained by the batteries, which are of sufficient 
size to keep them burning for ten hours. Nineteen lamps are in 
the body of the car, and one over each platform. These may all 
be burned at a time, or only so many as are needed. A pole- 
changing device maintains the same direction of the current 
through the batteries when the car runs in the reverse direction. 
We believe this isa substantially similar arrangement to that in 
use on the South-Eastern saloon train. 


THE Canadian Railway Department has just presented 
its annual report, which shows that the last fiscal year ended on 
July Ist, 1897, with 16,687 miles of railway completed and 16,550 
in operation—the former total showing an increase of 300 for the 
year. The Government lines, of which the Intercolonial Railway 
from the Maritime Provinces to Quebec is the most important, 
show a total of 1388 miles. On the date mentioned the paid-up 
capital invested in all Canadian railways amounted to £184,371,646, 
the year’s increase being £4,408,066. The gross earnings and out- 
goings were £10,470,655 and £7,033,733 respectively, having in- 
creased by £361,541 and £25,202, the profits thus showing an 
advance of £336,339. The train miles travelled increased by 
1,280,249 to 45,780,851, and the growth of traffic is represented by 
1,360,031 passengers and 1,033,506 tons of merchandise, the year’s 
totals being 16,171,338 passengers and 25,300,331 tons. The 
Government lines provided £612,014 of the total earnings, and 
£635,453 of the outgoings, decreases of £16,120’and £15,434 re- 
spectively being reported under these heads. The loss to the 
Government was thus £23,439, of which the Intercolonial alone— 
with an income of £573,205, against an expenditure of £585,193— 
was responsible for £11,988. 


On Monday, April 4th, the Great Northern Railway 
Company will open an important link of their system in the 
Nottinghamshire district, consisting of a new line forming part of 
the Leen Valley extension. The railway joins the Leen Valley line 
at Annesley, and, when completed next year, will extend to 
Pleasley—a distance of nine miles; but at present the line has 
been carried as far as Skegby only, or a length of five miles. This 
portion has been in use for goods traffic for a month, and it is now 
ready for the conveyance of passengers. The railway gives access 
to extensive collieries at Kirkby, Teversall, and Pleasley, and 
when laid throughout will also extend to the Shirebrook and 
Langwith collieries, in addition to which it will furnish further 
facilities for the excursion traffic from the Nottinghamshire 
district, and from other large centres in the Midlands to the 
‘Dukeries. Between Annesley and Skegby is situate the town of 
Sutton-in-Ashfield, containing a population of 13,000, and with the 
surrounding villages a population of 20,000. Sutton-in-Ashfield is 
the centre of a large mining district, and the manufacture of 
hosiery is also carried on there in many establishments. The 


opening of the new communications, which the Great Northern 
have under construction near Nottingham, will enable the company 
to bring their trains from the district into the new central station 
at Nottingham, and this addition to their system will therefore 
be of great advantage to many branches of trade, 


NOTES AND MEMORANDA. 


In a review of the silk industry of the United States | 
| during the year 1897, the American Silk Journal gives the follow- 


ing as some of the evidences of increased prosperity :—A total pro- 
duction of nearly or quite 100,000,000 dols.; a consumption of 
64,000 bales of raw silk, valued at 28,000,000 dols.; the erection 
and equipment of fifty-seven new factories, together with many 
important additions of buildings and machinery to existing plants, 
and the formation of thirty-four new firms and corporations, Of 
the fifty-seven new mills erected, thirty-eight are in Pennsylvania, 
six in New York State, three in Paterson, N.J., three in Connecti- 
cut, three in Massachusetts, one in South Carolina, two in Virginia, 
and one in Rhode Island. 


| No other people are more commercial than the Chinese, 


the same, except by an accident, says the Vorth China Herald. No 
one knows what a “‘ catty” is going to be in a new place until he 
has investigated. What is true of the catty holds, necessarily, 





Of the total of 1,604,399 tons of rails | 
made, 5°3 per cent. was of light rails under 451b. per yard ; 73°9 | 
per cent. of medium rails, from 451b, to 851b.; and 20°8 per cent. | 


of its sub-division, the tael, or ounce. The cash shopmen, or 
| **bankers,”” know why this is so, and all those who are compelled 
to do business with them know that it is so, and they do not ask 
why. The li, or mile, is as fluctuating as the catty, though the 
result is of much less consequence. The chang, or rod, like other 
units, is knowable only upon inquiry, and the same is true in a 
more flagrant degree of the foot. A carpenter’s foot measure- 
ment is one thing and a tailor’s is quite another, and so on. One 
meets with alleged foot-rules that are about 18in. long, and with 
catties that openly expand so as to take in 28 oz. or more. The 
mow, or acre, fluctuates in the same way, from 240 to 360, up to 
720 pu, or paces, themselves units of uncertain magnitude, and a 
man who lives on the edge of different districts may have his farm 
measured on two radically different scales, with a resulting con- 
| fusion in the statistics involved. 


Tue following officers of sections have been appointed 
| for the Bristol meeting of the British Association :—Section A— 
| President : Prof. W. E. Ayrton, F.R.S.  Vice-Presidents: Prof. 
| Riicker, F.R.S., Prof. S. P. Thompson, F.R.S. Secretaries: Prof. 
A: P. Chattock, Prof. W. H. Heaton (Recorder), J. L. Howard, 
W. Watson, E, T. Whittaker. Section B—-President: Prof. F. R. 


Japp, F.R.S. Vice-President: Prof. W. Ramsay, F.R.S. 
| Secretaries: Dr. (. A. Kokn (Recorder), Dr. 'T. K. Rose, F. Wallis 
| Stoddart. Section C-—President: W. H. Huddleston, F.R.S,. 


Vice-President: FE. Wethered. Secretaries: G. W. Lamplugh, 
Prof. H. A. Miers, F.R.S. (Recorder), E. Wilson. Section D 

President: Prof. W. F. R. Weldon, F.R.S.  Vice-Presidents: 
Prof. F. Gotch, F.R.S., Prof. L. C, Miall, F.R.S. Secretaries: W. 
Garstang, Dr. A. J. Harrison, W. E. Hoyle (R Section 


tecorder). 


E—Vice-Presidents: Colonel F. Bailey, Dr. J. Scott Keltie. 
Secretaries: H. N. Dickson, Dr. H. R. Mill (Recorder), A. J. 


Herbertson, H. C. Trapnell. Section F—President: Dr. J. Bonar. 
Vice-President: Prof, E. C. K. Gonner. Secretaries: E, Cannan, 
Prof, A. W. Flux, H. Higgs (Recorder), W. E. Tanner. Section 
G—President: Sir John Wolfe-Barry, F.R.S. Vice-President: G. 
F, Deacon. Secretaries: Prof. T. H. Beare (Recorder), H. W. 
Pearson, W. A. Price, Prof. John Munro. Section H—President : 
E. W. Brabrook, (.B., Vice-President: C. H. Read. Secretaries : 
H. Balfour, J. L. Myres (Recorder), Dr. G. Parker. Section K 
President : Prof. F. O. Bower, F.R.S. Vice-President: Prof. H. 
Marshall Ward, F.R.S. Secretaries: A. (. Seward (Recorder), 
Prof, J. B, Farmer, J. W. White. 


Tur United States Naval Observatory is situated on 
Georgetown Heights, in the surburbs of the city of Washington, 
on a spot selected by a Commission appointed for the purpose. 
The purchase of this site, which is irregular in shape, and contains 
nearly seventy acres, was made in 1882. One of the principal 
requirements of the Commission was a site which should probably 
remain free from disturbances due to the proximity of a city and 
the effects of traffic. The electric railway had not then been 
yerfected, and no more desirable site could have been selected. 
hree Kew instruments and one Mascart vertical-force needle were 
mounted in January, 1894. There are two lines of electric railway 
passing on parallel lines in a north-westerly direction on either side 
of the observatory grounds. The main line passes within 1400ft. 
of the magnetic observatory. The disturbance due to this railway 
first showed itself in a blurring or broadening of the curve traced 
by the vertical-force needle, but it was not sufficiently serious to 
destroy the value of the record, The disturbance remained about 
the same until the spring of 1897, when it gradually assumed 
larger proportions, and began to show itself also in the horizontal 
force and declination; the increase in disturbance being attendant 
upon a very heavy increase in the traffic of the road. Magnetic 
values are published to the millionth of a dyne, and it was found 
that a single car on the Glen Echo branch of the Tennallytown 
Road increases the vertical force by 75 x 10-dynes. Occasionally, 
when the trolley wire broke and short-circuited the line, there was 
a decrease of some 1500x 10-6 dynes, The only other magnetic 
observatory in North America, that of Toronto, has had to be 
abandoned owing to similar disturbances. ‘‘It thus appears,” 
say the superintendent at Washington, Commander C. H. Davis, in 
Terrestrial Magnetism, ‘‘that the use of powerful electric currents 
for commercial purposes has destroyed the usefulness of the only 
two magnetic observatories on the North American Continent. 
. . . A-remedy could possibly be reached by making it evident 
that the grounding of powerful electrical currents is either waste- 
ful and extravagant, or is working an injury to other commercial 
enterprises.” 


“ Tue Circulation of Gaseous Matter in a Crookes Tube,” 
was the title of a paper read before the Physical Society recently 
by Mr. A. A. Campbell Swinton. The steam lines within a 
Crookes tube are investigated by observing the direction and 
speed of rotation of a mica radiometer mill, mounted on a sliding 
rod, so that it can be moved along a line at right angles to the line 
joining the electrodes, The axis of the mill is at right angles to 
both these lines, If the mill is adjusted to a position between the 
flat plate and the cup electrodes, with its axis just sufficiently low 
to prevent equal and opposite simultaneous actions on the top and 
bottom vanes, it rotates always in the direction indicating a stream 
from cathode to anode. The speed is greater when the flat plate 
is the cathode. If, however, the mill is now moved below this 
line, a point is reached at which rotation ceases, and below this 
neutral point the rotation is suddenly reversed. . Reversal is only 
to be observed with high degrees of exhaustion ; the rotation 1s 
never so rapid here as in the first position,» The mill rotates, and 
the reversal may be observed, whether cup or plate is made 
cathode, and the direction of rotation below the neutral point is 
always opposite to that in the position above it. . A small Wims- 
hurst machine is as effective as an induction coil in ‘producing 





these effects. The experiments are intended to establish the 
existence, at high degrees of exhaustion, of a true anode stream, 
i.e., a stream that travels from anode to cathode just in the same 
manner as the cathode stream flows from cathode to anode. This 
anode stream is charged positively ; it is exterior to the cathode 
stream; its velocity is less than -that of -the cathode ‘stream, 
but its velocity increases as the vacuum is improved. It seems 
probable that, at high vacua, some portion of the positive elec- 
tricity passiig through the tube iscarried-by the positively-charged- 
atoms or particles that constitute the anode stream.” At lower 
degrees of exhaustion the discharge passes through. the tube 
chiefly by interchange of charges from molecule to molecule—a’ 
Grothiis chain, At very high vacua, however, when the mean free 
path is considerable, there may be to some extent a regular and: 
complete circulation of positive and negative atoms, some of which 
pass from anode to cathode, and vice versd, and deliver up their 
charges not by interchange, but by direct convection, to the 





electrodes of opposite signs, 





but their standard of weight varies in any two places, and is never | 
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THe Transatlantic Company's works at St. Nazaiy 
will shortly begin to construct three large mail steamers foo te 
postal service between Havre and New York, the first of which 
must be ready in the summer of 1900. The dimensions and ts 
of these steamers will be slightly inferior to those of the Eh lish 
mail steamer Campania, but the speed will probably be Ai ty 


|__AtrHouGH the general returns of the port of Rouen for 
| 1897 show a slight improvement upon those of 1896, British shippin 
, frequenting this port has declined both in number of ships pic in 
| total registered tonnage, says a consular report. In no year of the 
ast ten has the number of British ships fallen so low as in 1897 
| This is not due to any one or recent cause ; there has heen a 
| sudden fall in British shipping calling here ; it is only the result 
of a gradual and steady decline since the establishment. of the 
more protective French Tariff of 1892. In 1889-90-91 the Britis 
flag was represented here by a yearly average of 1000 ships 
whose total tonnage reached close upon 450,000 registered tons : 
but last year these figures fell to 705 ships of 353,627 tons, . 


Ar the Council meeting of the Bath and West and 
Southern Counties Society, held at the Society of Arts on Tuesday 
Lord Windsor in the chair, Captain Best, on behalf of the Special 
Committee appointed to arrange for the holding of the Society's 
1899 Exhibition at Exeter, reported that a very suitable and con. 
veniently-situated site had been placed at the Society's disposal 
and that the usual statement of conditions had been signed by the 
Mayor and the representatives of the Society respectively 
Captain Best, in moving the adoption of the report, said that the 
Society had reason to be much indebted to the Mayor and Mr, R 
R. M. Daw for the trouble they had taken and the energy they 
had shown in overcoming what at one time seemed likely to be an 
insuperable difficulty with regard to the holding of the Show at 
Exeter, viz., the obtaining of a suitable site. The adoption of the 
report was seconded by Lord Montagu of Beaulieu, and agreed to 


Tue Admiralty have raised serious objections to the 
scheme for the development of the Cattewater Harbour at Ply- 
mouth. An interview between the deputation from Plymouth 
and the Admiralty officials has taken place, and the Cattewater 
scheme was explained, the Admiralty raising several objections, 
It may be easily understood that the Admiralty, who desire Ply- 
mouth to become one of the most important naval ports in the 
world, look with some jealousy upon any scheme which may inter 
fere with the ships of war stationed in the Sound, and their lord- 
ships wish to be assured that there will be no obstacles to the war 
vessels going in and out. It is alleged that the Admiralty are 
| trying to keep Plymouth as a naval port, even at the risk of check- 

ing the commercial growth of the port, but this they emphatically 
| deny. All that the authorities at Whitehall propose is that the 
interests of the Navy shall in no way be impaired by Plymouth’s 
latest enterprise. The objections, says The Naval and Military 
Record, are of such an important nature that the Cattewater scheme 
will have to be considerably altered before the Admiralty can be 
satisfied, and this may be regarded as contirming the contentions 
of those who complained that the scheme had been drawn up and 
accepted without adequate care and consideration. 


Tur Mersey Docks and Harbour Board Bill, which 
| embraces a great scheme of dock extension, involving an outlay of 
| £3,562,000, has been passed as an unopposed measure by the Ear! 
of Morley, Chairman of Committees of the House of Lords. A 
| number of petitions had been presented against the Bill, but, as 
| the result of private negotiations, these have been withdrawn, the 
| Dock Board having succeeded in satisfying the various claims of 
| the petitioners. The scheme contemplates the construction, on 
the southern portion of the Dock Board’s estate at Liverpool, of 
four new branch docks and two new graving docks, with a new 
deep-water entrance to the existing Brunswick Docks, and, on 
the northern portion, two new branch docks and one graving dock, 
with improved entrances. The new docks are to be of sufficient 
length, breadth, and depth to accommodate the largest class of 
vessels building. Ten years are given for the completion of the 
works, but it is the intention of the Board to carry them out at the 
earliest possible moment. It is stated that when the Bill reaches 
the House of Commons it wiil be opposed by the representatives 
for Ireland on behalf of the Irish cattle trade. They desire that 
the Dock Board should construct without delay the new Waterloo 
Dock landing-stage at a cost of about £30,000, for the dis- 
embarkation of the Irish cattle being brought to the Liverpool 
cattle market. 


Tue Cairo correspondent of the Times writes on March 
20th :—French engineers have been decidedly unlucky over bridge- 
building in Egypt. The Erubabeh railway bridge crossing the 
Nile near Cairo, completed in 1892, was last year discovered to be 
in such bad condition as to be positively dangerous for the passage 
of trains, and is now being repaired at a cost to Government of 
£40,000. The price paid to the French builders was £84,000. The 
new bridge at Nag Hamadi, in Upper Egypt, lately opened for 
traffic, caused during its construction a great loss of life amongst 
the workmen by the upsetting of a caisson, and is now again in 
trouble, This is owing to the turning gear of the swing span 
used for passing boats through—resting upon wheels instead of 
live rollers, as is usual, and consequently much greater friction is 
produced. The gear not having been made of corresponding 
strength, the teeth chipped off when the span was cn finally 
disabling it, so that the span has to be hauled round with ropes. 
The girders have the faults which good engineering authoritiesrsay 
may be expected from continental competitive designs, viz., the 
sections are cut down to what is required by theory irrespective of 
the limit of a minimum thickness, which experience has shown tv 
be essential for durability. It appears to be the custom in France 
to build bridges for Egypt of basic Bessemer with punched holes, 
in which case the thinner the plates are the better, so that to a 
certain extent the one evil compensates the other, 


Contracts for four cruisers of the Cressy type have 
been placed by the Admiralty with the Clydebank Shipbuilding 
Company, Messrs. Scott and Co., Greenock, the Fairfield Com 
pany, Glasgow, and Messrs, Vickers, Sons, and Maxim, Barrow. 
These vessels are of an entirely new type, and are the first 
armoured cruisers to be built since the Australia class, They will 
be 440ft. long between perpendiculars, 69ft. 6in. beam, and have 
a draught of 26ft. 3in. and a displacement of 12,000 tons. The 
broadside armour consists of a belt 11ft. 6in. deep, extending 5ft. 
below the water-line and 6ft. 6in. above it. This armour, which is 
6in. thick, will extend for a length of 230ft., terminating 120ft. 
from the bow and 90ft. from the stern in thwartship bulkheads, 
which are 5in. thick. The main armament will consist of one 
9°2in. 22-ton gun firing ahead and one firing astern, these guns 
being mounted in barbettes protected with 6in. armour. Both 
guns have a large arc of training. Four 6in. guns are arranged 
in casemates to fire ahead, in line with the keel, and four to fire 
astern, and all can fire on the broadside at almost any angle. 
There are four 6in. guns amidship on the main deck, two on either 
side, and’ there are in addition distributed throughout the ship 
twelve 12-pounders and a large number of machine guns. There 
will be thirty boilers of the Belleville type fitted with economisers. 
Tn the-forward boiler-room there will. be six generators, and in the 
three other boiler-rooms eight apiece. The working pressure will 
be’300 1b. per square inch, reduced to 250 lb. at the engines. The 
latter have been arranged to give 21,000 indicated horse-power. 
The speed expected is 21 knots. The vessels will have four funne!s 
and‘two niasts, with a top on each for carrying search-lights—lit 
no guns—and with the usual semaphores, The Fairfield Company 
have also got an Admiralty order for the machinery of one of the 








battleships now being built in her ine: dockyards, ‘lhe 
value of the contract work just placed is £2,500,000, 
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_Grrotp AND Co., Vienna. 
+4 —KELLY AND WALSH, Lrp., Shanghai and Hong Kong. 
CHINA. _Boyveau and CHEVILLET, Rue de la Banque, Paris. 
PRANO NY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
aa A. TWEITMEYER, Leipzic. ’ 
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REPLIES. 


You might be able to obtain a set by 





F. W. W.—We are unable to say. 
advertising for them. 

A. L. P.—The whole story has been fully thrashed out. The information 
we have published was derived directly from the books of the firm, 
sent to the authorities of the Chicago Exhibition by Mr. George Bury. 
How can better authority be found ? 

Mercuant Acc,—If you write to the Marine Department, Board of Trade, 


particulars as to the examinations you must pass to obtain a certifi- 
cate qualifying you to serve as sea-going engineer. 

Enercetic.—We cannot find that you have advanced anything which 
will help to elucidate the question. Gravity cannot have anything to 
do with the storage of energy in an explosive. Possibly you attach a 
meaning to the word gravity different sn that commonly regarded 
as accurate ; but in that case it occurs to us that you should employ a 
different word. 


INQUIRIES, 


THE BOGARDUS MILL, 
Sir,—Can any reader oblige me with the address of the makers of 


the Bogardus Mill ? B. 8. 
WIRE ROLLING MACHINES. 
| Sir,—Can any reader give me the names of makers of wire rolling and 
polishing machines ? L. E. 


BRISTOL RECORDING 


Sir,—Can any reader tell me the name 
Bristol recording gauges ? 


GAUGES. 
and address of the maker of 
R. B. 


LEAD CAPSULE MACHINERY. 
Sir,—Can any reader give me the address of the makers of machinery 
for the manufacture of lead capsules for bottles 7 H. M. 
DRAWING TIMBER LORRIES. 
Sir,—I shall be obliged to any reader who will tell me where I can 
hear of an oil or electric motor which will draw timber lorries. 
Grundy, March 23rd. w. 











MEETINGS NEXT WEEK. 


CLEVELAND INstTiTUTION OF ENGINEERS.—Meeting fixed for April 4th 
postponed. 

Society or Arts.—Tuesday, April 5th,at 8 p.m. Foreign and Colonial 
Section. Paper, “‘ The British Empire, its Resources and its Future,” by 
Mr. John Lowles, M.P. 

THe Sanitary InstiTuTE.—Wednesday, April 6th, at 8 p.m. Paper, 
‘The Desirability of Making Watershed Areas and Sanitary Districts Co- 
terminous,” by Mr. R. E. Middleton, M. Inst. C.E. 

RoxtakEN Socrery.—Tuesday, April 5th, at 8 p.m., at 11, Chandos- 
street, Cavendish-square, W. Paper, ‘‘The Influence Machine and its 
Advantages for Lighting X-ray Tubes,” by Mr. James Wimshurst. 

Society oF ENGInkeRS.—Monday, April 4th, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Paper, ‘‘The Protection 
of Underground Water Supplies,” by Mr. John C. Thresh, D.Sc., M.D., &c. 

Tue INstiTUTION oF Civit ENGInrERS.—Tuesday, April 5th, at 8 p.m., 
Ordinary Meeting. Paper to be further discussed, ‘‘ Extraordinary 
Floods in Southern India: their Causes and Destructive Effects on Rail- 
way Works,” by Mr. E. W. Stoney, M.E., M. Inst. C.E. Paper to be 
read, “The Electricity Supply of London,” by Mr. A. H. Preece, Assoc. 
M. Inst. C.E. 








DEATH. 


On the 24th inst., at 2, Hillside-terrace, Hythe, Kent, Joun SuTHER- 
LAND VALENTINE, M. Inst. C.E., late of Kensington, in his eighty-fifth 
year. 
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STREAM LINES. 
Ir will be remembered that during the conference of 
ithe Institution of Naval Architects held last summer, 
| Professor H. 8. Hele-Shaw read a paper on “ The Stream 
| Line Motion of Water,” which excited a great deal of 


Wednesday evening alterations to | attention. On Wednesday morning Professor Hele-Shaw 


| read a second paper on the same subject, illustrated by 

new experiments. This paper we shall reproduce in our 
| columns in due time. For the moment we shall content 
|ourselves with saying that the particular difference 
| between the new and the old experiments is that in the 
| latter he used small quantities of air to make the stream 
| lines and currents visible, while in the former he has 
| succeeded in using coloured water only without air, a 
| result secured mainly by placing the two plates of glass 
| forming the lantern slide very close together, not further 


_| apart, indeed, than one-fiftieth of an inch. The extreme 


| and curious beauty of the pictures thus obtained cannot be 
rendered by any description ; nor indeed, by photographs or 


movement going on between the plates. As to the precise 


| results, they confirm all the conclusions at which Professor 
| 


Hele-Shaw had previously arrived, and open a very remark- 


2 able chapter in the literature of molecular physics. Two 
;, | noteworthy circumstances present themselves. The first is 


that the flow of water in tubes, past the sides of ships, 
round submerged obstacles, and so on, is erroneously 
represented in text-books. The second is that the deduc- 
tions of a few able mathematicians as to what stream 


| lines ought to be have been fully confirmed. That is to 


say, they have predicated on certain assumptions what 
ought to take place, and it is found that it does take 
place. It is, however, none the less a fact that in some 
directions the results of Professor Hele-Shaw's inquiry 
have been wholly unexpected—just that has occurred 
which no one thought could occur. 
still present unsolved problems. 
tions and twistings of stream lines, and an insinuation of 


Whitehall, you can obtain a printed circular supplying you with full | 


Certain phenomena | 
Thus there are deflec- | clack valves as merely an unfortunate accident. 
| lesson actually taught by the whole paper throws such 


these lines into corners where apparently they have no | incidents into the distant background. 


{ 

| as that which Professor Hele-Shaw is carrying out, and 
we even venture to hope that as fast as he finds the reply 

| to one set of questions another set will crop up. 

One of the most remarkable features of the inquiry is 
the extraordinary analogy which can be traced between 
stream lines and the ‘‘ current” of electricity, and magnetic 
flow. For many years it has been the habit to attribute 
all the occult operations of natural force to ‘“ waves.” 
Light, heat, electricity, sound, all find the same explana- 
tion. The corpuscular theory of Newton has vanished 
into thin air. Within the last year, however, the corpus- 
| cular theory—in a very modified form, it is true—appears 
| to be undergoing something like a revival. It begins to 
| be admitted, at all events, that certain phenomena cannot 
| be explained on any wave theory which is consistent with 
| ether wave theories. Two examples of this may be 
mentioned ; one is supplied by the anomalous behaviour 
of X rays, which strongly supports views held by Crookes 
concerning the bombardment of surfaces by molecules in 
a high vacuum. The other is the very remarkable fact, 
that metals in the dark can affect a photographie plate— 
a circumstance very hard to explain on any wave theory. 
The ancient alchemists held that all metals gave off 
effluvia which were more or less potent. It is matter 
of common knowledge in the present day that if we 
rub lead, for instance, we perceive an odour. No 
one has assumed hitherto that scents are simply 
ethereal vibrations. It has been held on the contrary 
that they are due to the action of molecules of the sub- 
stance smelt on the olfactory nerves. We shall not go 
beyond the limits of reasonable accuracy if we say that 
it has been found that the smell of a metal or of certain 
materials, such as pitch, will affect a photographic plate 
in the dark very much as light will affect it. Professor 
Hele-Shaw finds, as we have said, an extraordinary 
similarity between electric currents and water currents ; 
or, to be more precise, stream lines. Now these last 
certainly represent matter.in motion—a phenomenon 
which must not be confounded with the vibration of the 
ether—and we are thus far brought face to face with the 
possibility that electricity may after all be a mode of 
motion of matter, and not a vibration of the ether. The 
fact that such a possibility has been opened up by Pro- 
fessor Hele-Shaw’s experiments ought to be placed on 
record with care, lest at a future day some one else should, 
through ignorance, or of set purpose, claim as his own 
a discovery of the highest importance. It must be 
clearly understood, of course, that so far Professor Hele- 
Shaw has rested content with directing attention to what 
he has discovered. The result of these discoveries on 
molecular physics he, with correct scientific reticence, 
refrains from dealing with for the moment. 

In approaching problems such as these we shall do 
well to keep the words of The March Hare “‘ Why not?” 
in mind. It will be found as a rule that the faith that a 
given thing is impossible is generally based on we do 
not quite know what. Thus, a few years ago it was 
held to be physically impossible to carry on conversation 
over wires. It has been neatly said that the impossible 
of to-day is the common-place of to-morrow. No doubt 
certain problems are better approached from the negative 
than from the positive point of view. If, for example, 
we are told that it is possible to drive a small sewing 
needle through a penny, instead of saying how 
is it possible that such a thing can be done? we 
ought rather to say “why not?” and cast about 
to find the reasons why it should not be done rather than 
the reasons why it can be done. Treated in this way, 
many things scientifically grotesque, bizarre, impossible, 
from the “‘ why” point of view, become reasonable enough 
from the ‘‘ why not” point of view. And so with Professor 
Hele-Shaw’s experiments. When his audience saw on 
Wednesday the way in which water comported itself 
in flowing through an orifice or turning a corner, the first 
feeling was, no doubt, one of surprise. The phenomena 
were not at all expected ; and yet, after all, why should 
not water do precisely as it did, and nothing else ? Quite 
as much is to be learned by this way of dealing with a 
question as by the more regular and orthodox fashion. 
We are just as likely to get at the truth by asking why a 
man should not like Caviare, as we are by puzzling our 
brains to find out why he does like it. 

The utility of the, we had almost said life-long researches 
of Professor Hele-Shaw has been questioned, but not by 
men who have grasped the situation. Leaving on one 
side the bearing of his inquiry on the great subject of 
molecular physics, of which the world knows as yet next 
to nothing, let us quote the concluding words of 
Professor Hele-Shaw’s paper. ‘‘ The author would remark 
that, apart from the purely scientific aspect of the 
question which have been raised in the present paper, 
the methods which he has employed enable the naval 
architect, by finding correct stream-line forms experi- 
mentally for any sections, at any rate with plane motion, 
to determine the pressure and velocity at any point in 
relation to the immersed surface.” But there are, we 
believe, further developments, of which it would be 
premature to speak in detail, which bear on the production 
of power by the flow of water. Those, if such there be, 
who suppose that Professor Hele-Shaw’s investigation 
tefers either to abstract physics on the one hand, or to 
the production of pretty lantern toys on the other, are 
certainly mistaken. Professor Hele-Shaw is not the man 
to waste his time in that way. 





WATER-TUBE BOILERS, 


Ir is not, perhaps, too much to say that the experiences 
detailed by Mr. G. Gretchin do not greatly redound to the 
eredit of the Belleville boilers in the Russian ship Kherson. 
A condensed report of the paper read before the Institution 
of Engineers and Shipbuilders in Scotland will be found on 
another page. We may put on one side the breakage of 
The 





We learn that 


business, which are at least for the moment puzzling; but | the circulation, at all events in the lower tubes of the 
these are just the elements of interest in such an inquiry | Belleville boiler, is so feeble that a very small list of the 
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me 


ship sufticed to reduce it to nothing, with the result that name a few out of many—with safety, simply because | obtained a muzzle velocity of 2784 foot-seconds at P 
; ort 


the tubes became overheated and bent. 
our readers may understand what happened, it may be 
as well to explain that the virtual total length of each 
tube is about 100ft.; that is to say, a bubble of steam 


formed in the lowest tube of a tier has to traverse about | that the difficulties standing in the way are very con- 


95ft. before it can eseape into the steam drum. .The 
circulation is maintained by a downcomer, which supplies 
a horizontal tube lying just above the furnace doors. In 
the upper surface of this are fixed as many nipples as 
there are vertical tiers of tubes. If the reader will 
take one pencil and hold it nearly horizontal, resting 
at one end on the point of another pencil, he will under- 
stand how the nipples supply the tubes. The point of 
the vertical pencil represents a nipple. A water-tight 
joint is made by cramping bolts, which draw down the 
horizontal tubes on the nipples. It will be readily under- 
stood that, unless the lower tube remains straight, a 
tight joint between the tube and the nipple cannot be 
maintained. If the horizontal tube sags, the joint 
between the tube and the nipple will close at one side 
and open at the other, and leakage will take place. This 
is what occurred, it will be seen, on board the Kherson. 
We do not know the precise length of the tubes,in the 
Kherson’s boilers, but taking them to be 44in. diameter 
and 10ft. long, and 3in. thick, they would each weigh 
about 1501b., and the water in them about 501b. The 
total weight available for bending them would therefore 
be about 200lo. Besides this, as the bottom would get 
hot long before the top, expansion would come into play 
to lengthen the lower portion of the tube sooner than the 
upper. Thus all the forces likely to be set up make for 
the same end ; that is to say, the bending of the tube and 
its tipping on the supply nipple, and consequent leakage. 
The obvious conclusion is that the tubes ought to 
be provided with two or more slings, which would 
support them and prevent this bending down. It may 
be said that the slings would become red-hot, and so be 
rendered useless; but this is open to question. They 
certainly would not be rendered red-hot where they 
surround the tubes, unless, indeed, the tubes were made 
red-hot. Failing the sling stays, we are really at a loss 
to say how the bending can be prevented. It appears to 
be normal to the Belleville boiler. At all events, we 
cannot name any report on boilers of the type which 
does not refer to it. It does not necessarily do harm, save 
as regards the nipples; and it appears that an improve- 
ment in this detail of the boilers would be of very great 
benefit. What is needed is, of course, a joint which will | 
not start leaking when a tube bends or sags. 


The ignorance which still prevails concerning the | boiling over, or priming. 

- : 
small body of steam surrounded by an extremely thin 
| pellicle or skin of water in tension, similar to that of a 


phenomena of circulation in boilers is to be regretted. 
The experiments carried out by Mr. Yarrow and Mr. 
Thornycroft are of very great value, but they deal with only | 
one type of boiler; and even they leave questions open | 
for discussion. | 
circulation in a small tube, the diameter of which can be 


wholly filled by a bubble of steam, is a very simple affair. | bubble pushing water up before it. The falling current is 


In that case one leg of the inverted syphon contains a | 
less weight of water than the other, and we have no 
virtual head in the upeast side retarding the descent of 
water in the downcast side. But the circumstances 
are quite different when we have to deal with compara- | 
tively large tubes which the bubbles do not fill. The} 
statement may, and no doubt will, be disputed—but we 
none the less make it—that there is very little circulation 
indeed in fairly large tubes laid at a moderate inclina- 
tion. Those engineers who have had extended experience | 
with water-tube boilers, and think for themselves, will 
endorse what we say. The way in which mud is deposited 
in such boilers goes far to prove our proposition. At 
one time it will be found in the bottom of the steam 
drum ; at another time in the same boiler there will not 
be any mud in the drum. It will all be found in some of 
the tubes. Of course change of water takes place; but 
this is not in the proper sense a continuous vigorous flow 
of water through the tubes, into the front end of the 
steam drum, through it to the back end, thence into the 
downcomer, and so to the back end of the tubes, and | 
so on over and over again. 


thing from the languid, intermittent flow which usually | 
goes on. If circulation in large tubes deserved the 
name, then boilers with such tubes could stand forcing 
to any extent. It is notorious, however, that this they 
will not do. They may be, and no doubt are, good, | 
useful, safe steam generators; but in practice they must 
not be hurried. The express boiler must have small 
tubes, and there is not to our knowledge a single fact 
acquired outside a boilermaker’s yard which upsets or 
tends to upset this conclusion. Something, we fancy, of | 
the dislike manifested by many engineers to the water- 
tube boiler is due to the extravagant claims which have 
been made for it. No one, as far as we are aware. 
dreams of asserting that the Lancashire boiler is admir- 
ably adapted for forcing. It is known, on the contrary, 
that it can only be worked to advantage at a compara- | 
tively moderate pace. Probably the best results are 
obtained when about 15 lb. of coal per square foot of 
grate per hour are burned in itsfurnaces. No one thinks 
the worse of the boiler on this account, and the same 
measure ought to be meted out to the water-tube boiler; 
and we have never been able to understand why those 
who make them and sell them should be angry because 
it is said that they are not fit for forcing. 

If only the surface of a tube could be kept constantly 
in contact with water in motion, it would be impossible 
to overheat that tube, no matter what the external tem- 
perature. Experiments have shown that a tube of tin- 
plate, jointed with soft solder, may be exposed without | 
danger to the fiercest heat of a smith’s hearth so long as 
it is kept full of water in motion. In this fact lies the 
whole secret of success or failure in the construction and 
working of boilers of all kinds. It is possible to burn 
100 lb. or 1201b. of coal per square foot of grate | 


per hour in an express boiler of the Yarrow, Thorny- 
type of 


croft, Normand, or Blechynden boiler—to 


In order that | the small size of the tubes secures rapid circulation. 


; Saucepan. 


| anything which augments that will tend to cause lifting, | 


We have frequently explained that the | up, and usually does set up a current in its immediate 


| remembered, of tubes whose diameter is far too great to 


: : That is the kind of | to get through the spring, at any rate, without any such dis- 
circulation really wanted, and that: is a very different} turbance as that which disorganised recently the kindred 


| causes steel wages to undergo a 24 per cent. advance. 


mouth, and an energy of 5373 foot-tons, to devise Means eitha. 
to prevent erosion or to neutralise its effect on the bes 
The device tried on Monday consisted in a ring 0 shot, 
made to expand against the surface of the bore an ey 
up any space through which the gas would rush ~ 
'is both a preventive to erosion and also to the r bp 
gas through the space caused by such erosion ag 7 of 
place in spite of all efforts to stop it. Four sm 
were fired with projectiles with these special bands on hse 


It is the vital necessity for keeping heating surfaces 
wet that renders it so desirable that the phenomena of 
circulation should be understood. It must be admitted 


siderable. It would be impossible, for example, to make 
a full-size Belleville section in glass, and to work it at a 
pressure of 200]b. on the square inch. Models teach 
next to nothing as to what is going on, because the tubes | bases, and four with ordinary service: shot, and it was s] 
must be small in diameter and the pressures low. Thus | that the energy of the gun was maintained even after the sai 
the model of a Belleville boiler shown a couple of years | and tear of 250 rounds previously fired in the ordinary ate 
ago at the meeting of the Institution of Naval Architects, | 25 lb. charge of cordite, with a pressure of 13 tons, peas A 
by Professor Watkinson, was misleading. An orderly | muzzle velocity of 2694 foot-seconds, and it is thought that 
procession of bubbles separated by blocks of solid water | with a reasonable increase of charge and pressure 2 Velocity 
marched through the tubes. It requires an effort of faith | °f 2900 foot-seconds might be obtained. The great import. 
to suppose that this represented what happens in Sin. | “aig of this gun and the great strain to which it is subjecteq 
Saha, laa 3 Sechiy Sus las prompted this effort. If the success is as great ac ; 
pipes, exposed throughout their whole length to the fierce | | ears to be. it will prove a great b fi Breat as it 
heat of a furnace—how fierce may be gathered from the | a ee ee ee 
Ciiees el the measure in which they suffer from the same causes. Al] 
statement that on board the Kherson the topmost rows | our guns, indeed, suffer to such an extent that it mat 
of tubes became red-hot before the fire could be drawn, | questioned if ships do not go to sea with pieces whose then $5 
when a tube in one of the lower rows burst. | would become very wild before their supply ting 
Setting on one side the express boilers, with small | completely expended. 
tubes nearly vertical, little more is known concerning the 
facts of circulation than that the steam bubbles rise to the 
highest end, in just the same way, and for just the same 
reason, that the bubble moves in a spirit level. In such 
boilers on what are we to depend for circulation? What 
may be termed the * light leg theory ”’ is flatly opposed to 
the laws of hydrostatics. Nothing remains to bring about 
circulation but the circumstance that the water in the 
downcomers is always colder, and therefore more dense, 
than that exposed to the action of the fire. The difference 
is small, but there /s a difference. Next we have this fact, 
that the pipe delivering steam and water into the steam 
space is usually filled with a foaming mixture of steam 
and water, which does not possess a continuous 
hydraulic head. The general result is, as we have 
said, the production of a more or less languid change 
of water in the tubes, which may, and does as a rule, 
suffice to keep the metal from being overheated so long 
as the rate of combustion is limited; but does not suffice 
when the fires are forced. Now and then we are asked 
questions as to what is meant by bubbles “ entraining” 
water. The best reply that can be given is to direct 
attention to the phenomena of ebullition in a common 
What is known as“ boiling over” is due to 
the bubbles entraining water. This entrainment is ina 
sense a function of what is known as surface tension, and 


of shot was 


HOME AND CONTINENTAL ARTISANS, 


Iv is very frequently stated that in spite of the fact that 
the continental artisan, as a rule, works far longer hours than 
the artisans of the British Isles, he turns out less work ang 
of an inferior quality. However true this may have been of 
the continental workman some seven or ten years ago, it 
certainly is not so now. Even in those days there were many 
firms, both in Belgium and France, where work far superior 
in finish to that turned out by average English Workshops 
was regularly executed. The time taken was certainly longer, 
Some remarks by Mr. Consul Warburton, in a report on th 
consular district of La Rochelle, show well the position of 
affairs at the present time. He begins by stating that the 
only change to be reported with regard to the sale of British 
goods is a continuous diminution of demand for them, owing 
to the increased tendency to manufacture everything in the 
country instead of importing; and he goes on to show that, 
with wages at 24s. to 30s. for skilled labour, and unskilled at 
16s. to 20s. per week of eleven hours’ day, without deduction 
for meals, and overtime only paid at the ordinary rates, it js 
impossible to compete successfully with the home manufa 
turers. Moreover, the advantage which English engineers 
may at one time have had in greater excellence and rapidity 
of workmanship is being removed by the increased introduc. 
tion of labour-saving machinery. The tables are even going 
so far round that it has been stated on the * best authority” 
that soods—copper tubes, bolts and nuts, &c.—have be 
exported from France for England. 





been 


A steam bubble consists of a 





: : : ge , STEPHEN ALLEY. 
soap bubble, and this skin moves with friction like any ue awe 
other body through the water, and in rising tends to set! Tur death took place on the 23rd ult. at his residence, 
Langside House, Glasgow, of Mr. Stephen Alley, of Messrs. 
Alley and Maclellan, Sentinel Engineering Works, Polmadie, 
Glasgow. Although slightly indisposed Mr. Alley was at 
business up to four days prior to his decease, but succumbed 
on the the 23rd as stated to acute pneumonia. The deceased 
gentlemen, who was widely known in engineering circles 
throughout the kingdom, was a native of Dublin, where 
he was born 58 years ago. When about fifteen years of age 
he left his native city for Glasgow, and commenced his 
| apprenticeship as an engineer with Messrs. Neilson Brothers, 
whose works were then in Hyde Park-street. Eight vears 
later he had risen to be manager of the tool department of 
the works, but some time subsequently commenced business 


neighbourhood, to say nothing of the _ bluff-bowed 


not close to the bubble, it may be some distance off. It 
will take the line of least resistance, and that may 
occur in the very self-same tube as that in which the 
bubble is rising or in another. We are speaking, be it 


be filled by a simple bubble. 

Our readers will, no doubt, notice how much the Belle- 
ville boiler depends on stokers and stoking for success. 
This seems to indicate that some form of mechanical 
stoking would get rid of half the troubles attending the | on his own account as a consulting engineer in the city. 
use of the Belleville boiler. Possibly in the dust fuel | Twenty-five years ago or, thereabout, he started the Sentinel 
system of combustion now being tried at the waterworks | engineering business in conjunction with Mr. J. A. Maclellar, 
at Hampton may be found the solution of some of the the works at first being in London-road, but afterwards 


“— : ° . ax are Dp Ba pt ae ees 1y have srgone 
difficulties which attend the generation of steam on the | ™ moved to the I olmadie distric t, where they have undergot 
French svstem constant expansion. Besides the manufacture of the 


‘Sentinel’ water valves, which have long formed one of the 
firm’s specialities, other well-known productions are the 
Westinghouse high-speed engine, the ‘ Sentinel’’ steering 
| gears, ash hoists, feed filters, &c. Marine engines have also 
been produced by the firm in considerable numbers for light- 
draught and other small craft; and the construction of light 
draught stern-wheel steamers and barges for shipment abroad 
still forms a branch of the business carried on at the Sentinel 
Works. Some years ago Mr. Alley, in conjunction with 
others, established the British Hydraulic Foundry Company, 
with works at Whiteinch, near Glasgow, mainly for the 
manufacture of the cast iron segments now so largely used in 
the structure of railway and other tunnels. Mr. Alley’s advice 
and assistance were very often enlisted in connection with 
matters affecting the engineering irdustry and _ profession. 
He was a prominent member of Committee of the Glasgow 
International Exhibition of 1888, and was lately nominated as 
chairman of the Machinery Section Committee of the Exhibi- 
tion to be held in the city in 1901. In local public life the 
deceased gentleman took a fairly active part. He was a Con 
servative in politics, and from the beginning was associated 
with the Volunteer movement, having been the first to be en- 
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IRONWORKERS’ WAGES. 

THIS week ironworkers’ wages in the two chief iron trade 
portions of the kingdom, namely, the North and the Mid- 
lands, have been settled for a further period of two months, 
so that it is a relief to know that that industry will be able 


industry of engineering. In neither part of the country have 
the new figures shown any advance. In the North there has, 
indeed, been a reduction, and in the Midlands the status quo 
has been maintained. The figures of the Northern Iron and 
Steel Trades Conciliation Board show a production of 21,000 
tons of rails, plates, bars, and angles, in manufactured iron, 
for January and February, the average net price, £5 2s. 4d., 
being 5d. reduction on November and December, when the 
output was 1800 tons less. This reduction in prices gives 
ironmasters a welcome relief to the extent of taking back the 
24 per cent. which they had to concede, according to the 
sliding scale, two months earlier. It is a significant circum- 
stance, as showing the advancing position of steel, that whilst nt \ : 
iron wages are thus down, the steel trade ascertainment | rolled as a member of the original corps of engineers and ship 
te The | builders in 1859. He leaves three sons and a daughter. 
new Midland average—£6 Os. 8°53 settles puddlers’ wages en eee 
at 7s. 6d. per ton up to June 4th—an advance of one penny : 
and a fraction. The new average is upon November and 
December, which, however, is too small to affect wages. 
Compared with this time a year ago the new figure is a 
reduction of 5d. per ton. This latest readjustment of wages 
for the kingdom has the result of removing the discrepancy 
which previously existed between the two districts—for wages 
have of late been higher in the North than the Midlands 
and the effect of the new averages will therefore be to place 
the members of the trade in the North and Midlands upon 
“all fours,’ so to speak, as regards labour costs, and therefore 
as regards competitive facilities. 





ExpaNDED METAL.—There was a large attendance on March 14th 
in the Engineering Lecture-room of the Yorkshire College, when 
Mr. J. F. Golding, the inventor of expanded metal, gave an 
| address on ‘‘ Expanded Metal as a New Article of Manufacture. 
Mr. J. H. Wicksteed, President of the Yorkshire College Engineer- 
ing Society, occupied the chair, A machine for the manufacture 
of the meshes of metal was depicted on a large screen by means of 
| the cinematograph, and proved very interesting. It was stated 
by the President that this was the first time that a successful film 
had been obtained from the interior of a workshop for the purpose 
of illustrating a lecture. Mr. Golding, with the aid of diagrams 
and samples, explained the process of operating upon the metal, 
and turning it out of the machine in meshes for use in fencing. 
flooring, partition work, and various other purposes, Each inch 
of metal was drawn out into a 12in. mesh, and it required just the 
same strength and weight of machine to make a small mesh as it 
did for alargeone. When first the metal was produced the leading 
idea wasthat it should be used asa substitute for ordinary wire work, 
but it very soon suggested itself for lathing and plastering, and in 
that field had so far had its largest consumption. Many acres 0! 
flooring had been laid in Manchester warehouses with the expanded 
metal, In the building of hotels and private residences it was 
necessary to make the floors as sound-proof as possible, and this 
was accomplished by means of a suspended ceiling. 





VICKERS’ CHECK. 

On Monday last, March 28th, Messrs. Vickers tested a new 
gas check in the presence of the representatives of the 
Admiralty and War-oftice, at their range at Swanley. The 
matter is an important one. Velocities and energies have 
latterly been developed with cordite which give enormous 
power to our guns, but the wear on the bore of the gun is 
also enormous, so that the great results shown in gunnery 
tables are only true for new guns. It is naturally of special 
importance in the Vickers 6in. quick-firing gun, which 
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CHINESE WATERS. 


Wx. publish to-day a brief statement, showing at a 
alance the respective values of hitting force or 


single & : . 
ing nergy of the armaments carried upon the British 
De 


FLEETS IN 


gun @ ° e 
ad Russian squadrons at this present moment in 
ant It will be seen that we have sixteen 


* raters. 
nese wate : its a 
_ in all, possessing an aggregate displacement of 
vessels 


93.440 tons, and guns capable of developing in three 
eutes—at close range—a striking energy equivalent to 
minu 336 of foot-tons. The actual number of weapons 
ore 363, and it must be remembered that these 
‘s of the very latest, hard-hitting, rapid-loading, flat- 
pate wry types, with high initial velocity. 

Onis joint is of immense importance, as will be seen 
waar a for were the older armoured vessels of the 
Russian squadron armed with guns similar to those of 
the Victorious, instead of 12in. weapons largely of a 
t date and pattern, we should run every chance of 
hips blown out of the water if they went into 
the Russians—have ten 12in. guns to 
arried by the Victorious, and a total of 


mounte 


pas 
having our s 
action. 1 hey 
balance the four ¢ 


Energy of Fire possessed by British and Ro 





British 
Victorious apo 
Barfleur ), HOO 
anal 10,500 
{mmortalit« one 
Narcissus 0,600 
Undaunted ,600 
Powerful 14,200 
Grafton 7,350 
7,350 
3,600 
< 5.600 
Rainbow 3,600 
Handy 245 
Hart 260 
Foam 2H 
Whiting 265 


Disp vement, {5,440 tons. 


RUSSIAN : 
Dmitri Donskei = 603 
Navarin 9476 
Nicolai I 8.440 
sissoi Veliki 4 RR 
Vladimir Monomach 5 754 
Pamyvab Azova 6-000 
Rossa 12,130 
Rurik 10923 
Admiral Kormilotf 5,000 
Gremiastchy 1500 
Otvazn ; 1500 
Destroyer 230 
Destroyer 230 


Displacement, 75,956 tons. Ten 12in., 191,400; six 
ene hundred and twenty 6-pr., 591,540 ; 
Foot-tons of fire ene rg) 


Displacement, tons. 


Four 1zZin., 264,160: eight 10in., 230.880: twelve 9° Zin., 432,000; seventy-four 6in., 2.980.128 : 
thirty-eight 1°7in., 851,580: forty-one 12 pr., 624,548 : 
Foot-tons of fire energy for three minutes’ fire : 


9in., 189.000; eighteen 
twenty-two 4°7in., 493,020 : 
for three minutes’ fire: 
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thirty-four heavy guns against our. twenty-four. 
these guns, therefore, individually equal to ours, and a 
due proportion of secondary true quick-firers present to 
back them, we should be overmatched. 

But, as will be seen, Russia has a serious deficiency in 
small handy cruisers and destroyers. Her total displace- 
ment is only 75,956 tons; and her number of weapons is 
only 235. Moreover, by their own showing, the fire energy 
and rapidity of fire of the bulk of their guns is distinctly 
inferior to that of our latest weapons, and, as before men- 
tioned, our ships are quite up to date in this respect. 
The total hitting power of the Russian squadron is no 


| 
Were 





BOF 





traftic in sight to cover operating expenses,” and that “a 
railway necessary to perfect our apparatus of defence should 
not be required to promise a sure profit as the condition of 
its being undertaken,’ may be accepted in the circumstances 
cf this case. ; 








DOCKYARD NOTES. 


Tue Gladiator has got her masts up this week. Like 


| those of the Arrogant, they are very raking, with a single 


more than 3,242,824 foot-tons, computing the values of | 
velocity and energy as the highest of those figures given | 


in Official tables. This is hardly more than the half of 
what we have accredited to our own. 

There is little, consequently, to be feared on our side 
should naval complications occur in the Far East— 
independently of the assistance which we might expect 
from Japan. The power of France in that direction need 
not give us any trouble at all. Altogether, the prospect 
of action need not be regarded as in any measure dis- 
couraging. 
ssiun Fleets nor bu Waters. 


Chinese 


Guns. 


Four 12in., twelve 6in., eighteen 12-pr., twelve 3-pr. 
Four 10in.. ten 4°7in., eight 6-pr., twelve 3-pr. 
Four 10in., ten 4°7in., eight 6-pr., twelve 3-pr. 

Two 9 2in,; ten 6in., six 6-pr., ten 3-pr. 

Two 9° 2in., ten 6in., six 6-pr., ten 3-pr. 

Two 9 2in., ten 6in., six 6-pr., ten 3-pr. 








Two 9° 2in.. twelve 6in., twenty 12-pr., twelve 3-pr. 
Two 9 2in., ten 6in., twelve 6-pr., five 3-pr. 
Two 9° 2in., ten 6in., twelve 6-pr., tive 3-pr. 


Two 6in., six 4°7in., eight 6-pr., one 3-] 
Two 6in., six 4°7in., eight 6-pr., one 3-pr. 
Two tin., six 4°7in., eight 6-pr., one 3-] 
One 12-pr., tive 6-pr. 

One 12-pr., tive 6-pr. 

One 12-pr., five 6-pr. 

One 12-pr., tive 6-pr. 


ninety-tive 6-pr., 470,250 ; ninety-one 3-pr.. 262,990. 
Total, 6,116,335 foot-tons. 


Two Sin., four Gin., ten 4°7in., twelve Q.F. small 
Four ]2in., eight 6in., fourteen Q.F. small 

Two 12in., eight 6in., twelve Q.F. small, four 9in. 
Four 12in., six 6in., sixteen Q.F. small 

Four Sin., twelve 6in., twelve Q.F. small 

Two Sin., thirteen fiin., fourteen Q.F. small 

Four Sin.. sixteen 6in., six 4°7in., twelve-Q.F. small 
Four Sin., sixteen 6in., six 4°7in.. twelve Q.F. small 
Two Sin.. fourteen 6in., twelve Q.F. small 

One Sin., one 6in., ten Q.F. small 

One Yin., one 6in.. ten Q.F. small 

One 12-pr., tive Q.F. small 

One 12-pr., five Q.F. small 


ninety-nine 6in., 1,593,108 ; 
ten 3-pr. guns, 28,900. 
Total, 3,242,824 foot-tons, 


Sin.. 155.556 : 











REPORT ON THE 


THE MAINE. 

We published last week a section of the Maine, with the 
aid of which our readers will be able to follow the condensed 
report which alone has reached this country of the committee 
appointed to ascertain the cause cf the disaster. The report 
in question states that, ** At frame 17 the outer shell of the 
ship, from a point 114ft. from the middle line of the ship and 
6ft. above the keel when in its normal position. has been 
forced up so as to be now about 4ft. above the surface of the 
water, and therefore about 34ft. above where it would be had 
the ship sunk uninjured. The outside bottom plating is bent 
into a reversed V-shape. The after wing, which is about 15ft 
broad and 32ft. in length—-fram2 17 to frame 25-—is doubled 
back upon itself against the continuation of the plating ex- 
tending forward. At frame 18 the vertical keel is broken in 
two, and the flat keel is bent into an angle formed by the 
outside bottom plates. This break is now about 6ft. below 
the surface of the water and about 36ft. above normal position 
In the opinion of the Court this effect could have been pro- 
duced only by the explosion of a mine situated under the 
bottom of the ship at about frame 18, somewhat on the shore 
side of the ship 

“The conclusions of the Court are that the of the 
Maine is not in any respect due to fault or negligence on th 
part of anv of the officers or crew; that the ship was 
destroyed by the explosion of a submarine mine, which 
caused the partial explosion of two or more forward maga- 
zines, and that no evidence has been obtainable fixing the 
responsibility for the destruction of the Maine upon any 
person or persons.” 

Frame 17, it will be seen, is just under the “ wet provisions ” 
store room, and just forward of the small ammunition 
magazine. 

The findings of the Commission contained in the report are 
to the following effect : 


loss 


about six fathoms of water. 

(2) Discipline on board was excellent. 
stowed according to orders. 
zines at 8 o’clock was normal, with the exception of the after 
10in. magazine, which did not explode. 

(3) The explosion occurred at 9.40 p.m. 
explosions with a very short interval between them. 
ship was lifted in the first. 

(4) The Court can form no definite opinion as to the con- 
dition of the wreck from the evidence of the divers. 

(5) From the technical details regarding the wreckage the 
ee is that a mine exploded underneath on the port 
side, 

(6) The explosion was due to no fault of those on board. 

(7) The opinion of the Court is that the explosion of a 
mine caused the explosion of two magazines. 

(8) The Court declares it ¢annot find evidence to fix the 
responsibility. 


There were two 


The 


The temperature of the maga- | 


| lecturer proceeded to recapitulate information regarding the 


Until the full text of the report is before us, it would be 
impossible to pronounce an opinion as to the soundness of 
these conclusions. 





COLOMBO HARBOUR. 


this 


Imperial 


delivered 


before a 


Jecture on 
the 


\N interesting 
on Monday night at 


subject was 
Institute, 


large and appreciative audience. The lecturer — Mr. 
Corbet basing his statements on the paper by Mr. 
Ferguson, editor of the Ceyion Observer, to which we 
made reference in our issue of August 20th last, em- 


phasised the imperial aspect of the political situation, 
and in strenuous language, admirably delivered, advocated 
the necessity of strengthening our strategic position in the 
East by several measures, chief among which he held to be 
the completion of the harbour of Colombo, with a com- 
plement of docks and arsenals to be used as a naval base 
from which England could dominate the route to the Far 
East and Australia, and which would serve as an answer to 
the menacing position in which France has now established 
herself through her fortification of the magnificent harbour 
of Diego Saurez recently acquired by her conquest of 
Madagascar-—an ‘‘ Eastern Portsmouth,” ready to protect, 
succour, and supply our navies in Southern and Eastern 
waters, and a harbour of refuge for ‘‘lame ducks” in time 
of war, easy of access, and out of the region of dangerous 
storms and cyclones, which too often sweep the coasts of 
Madagascar, Mauritius, and Zanzibar. 

Assuming, therefore, the necessity of filling up the long 
gap in our naval stations between Aden and Singapore by the 
port of Colombo as a harbour of refuge and supply, the 


completion of the railway communication with India, much 


| of which we have already presentcd to our readers, and to | 
(1) At the time of the explosion the Maine was lying in 


Everything was | 


which little can now be added except to say that the ground 

has been cleared in the matter of gauge by the recent 

decision of Mr. Chamberlain that the 5ft. Gin. gauge railway 

system of Ceylon shall be extended north from Kurunegala 

towards Jaffua and Yo, as we forecasted, and as Mr. Corbet | 
now admits, the decision as to the gauge rests not with the 
engineers but with Downing-street. 

The lecturer, appealing chiefly to the political sympathies 
of his audience, professedly waived questions of engineering 
detail, so that no satisfactory relief was afforded to our 
doubts on the efficiency of the proposed method of crossing 
the Gulf of Manaar, or to the sufficiency of the traffic 
returns to make the project pay. In the discussion, however, 
which followed the lecture, other speakers—among whom 
were Mr. Waring and Sir Guildford Molesworth—vouched for 
the soundness of the scheme, and the latter particularly 
expressed his opinion that in the East the railway itself 
soon developed its own. traffic, so that the lecturer’s dictum, 
that ‘‘you have done enough if you can show sufficient | 


fighting top low on the foremast. The precise use that these 
tops will be is perhaps.open to question. There is a pretty 
general feeling now-a-days that the fighting top will prove a 
mere death-trap, and quite devoid of any real use. And though 
being placed low, so that they should not affect it to any 


| great extent, there is still no doubt that the fighting top does 


| not improve a ship’s stability. 


But for the. shore-going 
naval expert, it is indeed quite possible that they might have 
been done away with altogether ere this. To a very great 
extent they actually are disappearing ; the Diadems have none, 
and the Canopus class carry far less of this top-hamper than the 
Majestics. Every ship in the French navy is either having 
its tops lowered or removed, or else such change is ordered. 
Very few captains would attempt to fight their tops in an 
action, and it is quite possible that ten years hence these 
resurrections of an old device of the archaic days of .warfare 
will be as obsolete as the M.L. gun. The Gladiator's funnels 
are not vet in; she is to have three. 


Tur Barham is nearly ready now. Apparently she will not 
have cight guns, as I anticipated some while ago, but only 
six as formerly. The guns formerly amidships in sponsons 


| are now well abaft the after funnel, and Hotchkiss guns will 
| Come where the sponsons used to be. 


| that on this occasion the list was to the port side. 


Tur Medea is in dry dock. All her guns have been taken 
out for conversion into quick-firers. The Alexandra has had 
her old 4in. guns removed, but the mountings for the new 
4-7in. are not vet in position. 


Tue Formidable has grown considerably in the last few 
days. Overtime is being worked on her. An experiment is 
being made of putting the shipwrights on the squad system. 
as in private yards. The ‘white slaves” are not, however, 
partial to the system at Portsmouth. ‘‘ Labour by time, and 
no questions asked,” is the only panacea ever likely to solv 
the problem of their eternal grievances. It is, by the way, 
reported at Portsmouth that the four men discharged in con- 
nection with the recent agitation have been requested to air 
their grievances at the May-day labour demonstrations. 








WORKING RESULTS WITH BELLEVILLE 
BOILERS IN TWIN S.S. KHERSON. 

Oxr of the very few practical papers as vet communicated 
to any enginering society, respecting the working of water- 
tube boilers on board merchant vessels, was submitted to th« 
Institution of Engineers and Shipbuilders in Scotland, at its 
last meeting, by Mr. G. Gretchin, of the engineering staff of 
the Russian volunteer fleet, who is at present a Clydeside 
resident in pursuance of his duties as superintendent of the 
new vessels being constructed for the fleet at Clydebank 
Shipyard. His contribution is concerned exclusively with 
the installation of Belleville boilers fitted in the twin-screw 
steamer Kherson, built and engined by Messrs. Hawthorn, 
Leslie, and Co., Newcastle-on-Tyne, in 1895—96, and his 
account is of value as the record cf personal experience and 
observation. 

On board the Kherson there are. twenty-four Belleville 
boilers, placed back to back along the ship, with furnaces 
athwartships, in three separate groups of eight boilers each. 
Each boiler contains eight elements, and each element 
twenty lap-welded iron tubes of 44in. outside diameter. 
The two lower tubes of each element are jin. thick, the 


two next ,;in., and the remainder fin. The connecting 
boxes are of cast steel. The total heating surface equals 


35,350 square feet, and the fire-grate 1132 square feet. The 
erection of the boilers on board ship began in November, 
1895, and they were ready for steam trials in February, 1896. 
3efore the trials commenced the boilers were cleaned out 
with soda, about 70 lb. of this being put into each boiler, and 
steam being kept up for about twelve hours. The boilers 
were then blown down. On February 28th the first trial, 
with the vessel at her moorings, took place. The boilers of 
the middle group were under steam, but it was found that 
they did not work with equal satisfaction on the port and 
starboard sides. Everything went well on the starboard 
side, but at the same time, in all the boilers on the port 
side, leakage took place in the joints of the bottom boxes 
with the feed collectors, the feeding of the port boilers being 
in consequence not quite so regular, and becoming worse 
towards the end of the trial. All the conditions of working 
the boilers on both sides were similar, with the exception 
that there was a list to the starboard side of 104deg. at the 
end of the trial. The following day the tubes of the boilers 
were examined, when it was found that those of the starboard 
boilers were practically straight, while those on the port 
side were nearly all bent downwards, thirteen of them being 


| out of line from lin. to 14in., and were replaced by new ones. 


On April 8th the second mooring trial took place. The 
after group of boilers was then under steam, and it happened 
Precisely 
the same irregularities took place, but on the opposite side 
of the ship. The subsequent examination of tubes showed 


| that those of the port boilers were straight, while those of the 


starboard boilers were bent downwards, but not to such an 
extent as on the previous trial. The list during this trial 
was not more than 5deg., and the trial was carried on for 
a shorter period—only 2$ hours. This coincidence of the 
list of the ship and the irregularity of working of the boilers 
on one side was observed afterwards during the whole round 
voyage ; each time the list was on one side, leakage was found 
in the feed-collector orifices on the opposite side, and the 
feed-pumps on that side also worked irregularly. The exami- 
nation of the tubes, which was made each time the boilers 
were stopped, showed the bend of the tubes to be downwards 
on the opposite side from that to which the ship was listed, 
and, what was of greater interest, the tubes on the other 


| side, which were bent before, had a tendency to become 


* Abstract of ‘Notes on the Belleville Boilers of tke twin s.r. 
Kherson,” communicated to’ the Institution of Engineets and Ship- 
builders in Scotland, February 22nd, 1898, by Mr. G. Gretchin, member. 
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straight, and some of them even got bent upwards. As a| second half of the same door, When No. 1 boiler had thus | with the list of the ship at the time. A few of Penis 4 
rule, the author said, the lower tubes of Belleville boilers | been fired, the fireman of No. 2 repeated the same operation | were bent as much as 1in. from the straight, With © tues 
tend to bend upwards, if the boilers are working in their | with his boiler. When the fourth fireman—one side of the | to back brickwork in the furnaces, this had to be remover’ 

ed in 


normal condition. He had previously noted this pheno- 
menon on board the Ville de la Ciotat, a French steamer 
on which he made a passage from Marseilles to Port Said 
at the end of 185, and in that case saw a number of tubes 
bent in the manner indicated. 

The coincidence in the bending of the tubes and the list of 
the ship, the author thought, could be explained in the fol- 
lowing way :—Supposing the list to be on the starboard side, 
the first, third, and all the uneven tubes of the elements of 
the port boilers will be horizontal, if the list be equal to 
24 deg., and the back ends of those tubes will be higher 
than the front ends when the list i; greater than the above. 
In this case the bubbles of steam generated in the first lowest 
tube which is directly connected with the feed-collector will 
go—or have a tendency to go—to the feed-collector. It is 
possible that under certain conditions the power of motion 
of the bubbles in this direction is greater than the force 
which produces circulation. At the moment this comes into 
action the water supply will be checked, the tube overheated 
and liable to be bent downwards. Probably the main reason 
why M. Belleville placed on the down-cast pipe a non-return 
valve was to prevent water running away from the elements, 
should the boiler be placed in conditions similar to those 
above mentioned. If thisreturn motion of the bubbles takes 
place, and if the tubes get bent, as experience proves, it is 
quite possible that these two phenomena may occur at the 
same moment. When the tube is bending, the female cone 
of the bottom connecting-box moves on the male cone of the 
feed-collector, and the result is leakage through the joint. 
This supposition is proved by the fact that the leakage was 
always much worse in the boilers which were working under 
conditions unfavourable as regards circulation of the water. 

The official twelve hours’ trial of the Kherson took place 
on May 16th, when the boilers worked quite satisfactorily and 
without a hitch, excepting that the uptakes got heated 
several times, but without any serious result further than 
burning away the paint on the funnel casings. There was 
any amount of steam for 13,000 I.H.P. On account of other 
causes, Which have no connection with the boilers, the 
delivery of the Kherson did not take place after this trial, 
but the trial trip was repeated on August 26th with full 
success, and on September 2nd the vessel left Newcastle for 
St. Petersburg. The passage was made in 117 hours, one 
group of boilers, the after one, being under steam. All the 
apparatus which goes to make up the Belleville installation, 
viz., the automatic feed regulator, the reducing valves, the 
separators, and the automatic blow-off valves, worked most 
satisfactorily. The feed pumps acted well also, but on the 
last three days they started to work with knocks at the ends 
of the strokes, this being afterwards found to be caused 
through the tails of some suction and delivery valves, which 
were of cast brass, being torn off. During the whole voyage 
the ship was inclined to the starboard side, and there was a 
leakage through the joints of the bottom boxes of the port 
boilers. By tightening up the anchor bolts this leakage 
was stopped for a time, and then it started again. By intro- 
ducing lime into the boilers until the quantity had reached 
23 1b. per day for each boiler in use, all tendency to acidity 
in the water was overcome. The boilers were blown out 
twice in twenty-four hours for eight or ten seconds every 
time. During the first run it was found to be impossible to 
fire the boilers in accordance with M. Belleville’s rules, owing 
to the persistency of the firemen in following old habits, viz., 
keeping pretty thick fires and firing each boiler independently 
of the other, a practice quite unsuited to the firing of Belle- 
ville boilers, where the main principle ought to be a thin 
tire, and a regular supply of coal to one boiler after another, 
in a certain order. The result was overheating of the up- 
takes, and, of course, a pretty high coal consumption. 

During the vessel’s stay in St. Petersburg the tubes of all 
the boilers which had been in use were thoroughly examined 
outside and inside, the results of which examination and 
measurements the author gave in tabular form. Nearly all 
the tubes of the port boilers were found with a bend down- 
wards, some of them as much as #in., while those of the 
starboard boilers had not got so considerably off the straight. 
An examination of the inside surface of the lower tubes in 
all the boilers showed that in some of the lowest of the tubes 
a sediment, in the form of lime mixed with oil, had been 
deposited to the extent of about 1 mm. in thickness, chiefly 
on the upper half or steam space of the tubes, the particles 
of lime and oil having more chance to stick to the wall of 
the steam space of the tubes than on the bottom portion, 
where the water runs and tends to wash them away. The 
removal of the sediment was effected by pushing a piece of 
rag attached to a stick, and moistened in a solution of 
caustic soda, through the tubes three or four times. No 
sediment was found in the mud drums, nor in the water 
gauge columns, and with the exception of grinding some of 
the valve seats of the Belleville pumps, no other items of 
repair or cleansing were necessary at St. Petersburg, and 
the vessel left the port again on November 9th, 1896. 

The author then entered upon a detailed account of the 
system adopted in keeping up the boilers to their work, 
and of the main defects which were noticed in voyages 
from Cronstadt to Vladivostock, and from Vladivostock to 
Odessa. The boilers when not under steam were always 
filled up with fresh water, the sediment in the tubes, if any, 
never hardening under such conditions. It generally 
required-about two hours to raise steam in the boilers, 
although in some instances steam was raised in an hour's 
time. While, however, it is perfectly possible to get steam 
at an hour’s notice from water-tube boilers, this time is too 
short to allow of the proper warming up of the engines, 
especially when large low-pressure cylinders have to be con- 
sidered, and it is absolutely necessary to have, as in the 
Kherson’s case, connections from the donkey boiler to the 
main engine. 

The most important, and at the same time the most 
difficult, part of the management of Belleville boilers is their 
firing, for on this depends, not only the furnace efficiency, 
but also the length of life of the boilers. The rule for 
proper firing seems to be a very simple one, viz., to keep the 
fire constant at a thickness of not more than 3in. or 4in., and 
when followed by skilled firemen and expert conductors of 
trials and short sea runs, very good results are obtained. 
On the long runs, and with ordinary firemen, efficient firing 
is harder to secure, the difficulty on this point, in fact, count- 
ing as a considerable disadvantage of the Belleville boiler 
in comparison with boilers having combustion chambers. 
The method found most practicable on the Kherson consisted 
in having a fireman for each boiler. Fireman of No. 1 boiler 
opened one half of one furnace door and put in three shovels 
of coal, and then put the same quantity of coal through the 


ship is here referred to, but, of course, on the other side the 
procedure was the same—finished firing, the fireman of No. 1 
boiler began again, but this time put the coal through the 
second door, and so on at certain regular intervals. It had 
been suggested that one fireman should shovel a certain 
amount of coal into all four boilers, then another fireman 
should follow up and do the same ; but firing in this manner 
on the Kherson was not successful, as the responsibility was 
divided, and one could not find the man who spoiled the fire, 
&c. That the firemen got used to their work was shown by 
the gradual decrease of the coal consumption during the 
homeward voyage. 

As regards the routine in cleaning fires, and the behaviour 
of the boilers during the operation, fires were cleaned twice 
a day when using Cardiff coal, every eight hours with 
Japanese—Itchimuri—coal, and with Japanese—Tokasima— 
coal about five times in two days. During the cleaning the 
graduated feed valves were kept full open as usual, and no 
difficulty was experienced with priming. It was thought 
safer to depend on the automatic feed-regulator than on 
human judgment as to the quantity of water required at any 
given moment. The quantity changed very rapidly, and as 
there was no reserve of water in it, the boiler might easily 
have run short in a very few minutes. The ashpans were 
always kept ‘filled with water, with the result that the fire- 
bars—of cast iron—never burnt away. Only twenty-five of 
the total number were replaced on account of being twisted 
considerably. The cleaning of the tubes outside was effected 
by means of a jet of steam, and generally took place after a 
four or five days’ run, when changing on to a fresh group of 
boilers, one boiler being kept under steam to furnish this 
supply. Every time while in port the tubes of the working 
group were cleaned. It was found that after being under 
steam for twenty-four hours, the two lower tubes became 
covered with silicious ash, which, whenever noticed, was 
removed. If left untouched, this ash would get about half 
an inch thick in two days, and, being a bad conductor, thus 
interfere with transmission of heat. The feeding of the boiler 
never gave trouble during the whole voyage, the water level, 
when the engines worked regularly, having kept steady. 
There was, as it chanced, no heavy rolling, but when rolling 
up to 10 deg. or 12 deg. took place no disturbance was noticed 
in the feeding. Whenever rolling began the non-return 
valves in the mud-boxes could be heard clacking, showing 
that under these conditions such valves are severely worked, 
and that they are absolutely necessary and must be kept in 
good order. Besides lime, caustic soda was sometimes put 
into the boilers, following the practice_of the French engi- 
neers. Four hours before entering port, from 7 lb. to 10 Ib. 
of caustic soda for each working boiler were put in the lime 
tank, and the pump allowed to work through this tank for 
about forty-five minutes. In port the boilers were blown 
down and afterwards filled up with fresh water. Less sedi- 
ment was always found in the tubes after introducing 
caustic soda. Blowing out the boilers also took place twice 
during every twenty-four hours, and for not more than seven 
or eight seconds at atime. When the boilers were stupped 
the water was blown down until out of sight in the gauge 
glass, and after they had cooled down were filled up with 
fresh water. 

The Belleville feed pumps worked without failure all the 
time, but there was a knock at the end of the stroke similar 
to what has been described as having taken place on the run 
from Newcastle to St. Petersburg, the cause being the same 
as before, viz., weakness of valves. This defect, of course, 
decreased gradually as the valves were replaced by new ones 
of stronger pattern. There were two pumps for each four 
boilers, one being kept in reserve, but always ready for use, 
while the other was working. The working pump was kept 
hard at it all the time, as the boilers were working at full 
power, and it was possibly on account of the severity of the 
duty that re-packing had to be done every four days or so, 
although the packing was of Mr. Belleville’s own make. 
As regards the reducing valves, that on the port side never 
leaked or stuck, while the starboard one stuck frequently, 
and leaked through the gland of the stuffing-box in spite of 
re-packing, only steam of a lower pressure being then obtain- 
able. The cause of sticking could not be ascertained, but it 
was very possibly on account of some fault in fitting. With 
respect to the main separators, these, as well as the automatic 
blow-off valves, always began to work when the water in a 
separator rose about 2in. above the normal level. The 
number of blow-offs were, on an average, six to seven times 
every four hours, and each time for about five or six seconds, 
the number being increased to ten when the fires were 
cleaned. 

Summarising the defects found in the boilers during the 
voyages under consideration, the author first referred to the 
leakage of the joints below the bottom boxes of the feed- 
collector orifices. This had been noticed from the commence- 
ment of the steam trials, and gave some trouble during the 
whole time, especially when there was a list either to star- 
board or port. Screwing up the nuts of the securing bolts 
of the elements did not cure the evil, except for a time, and 
joint rings had to be renewed in nearly all the elements. The 
main cause of this trouble, although at the time it did not 
occur to the author, consisted in the material of the joint 
rings. They were made of steel coated with nickel, and not of 
nickel, which the latest practice shows to be the most suitable 
material for the purpose. Four cracked tubes were replaced 
during the round voyage, only one of which, however, burst 
and caused any trouble before being noticed. This happened 
in a boiler in the course of its second day’s steaming, and im- 
mediately after the fires had been cleaned. The fireman in 
charge first heard noise proceeding from inside the furnace, 
and immediately steam burst out so violently that it was 
difficult to ascertain its origin. The level of water in the 
gauge glass fell rapidly, and the order was given to draw the 
fires, The tubes were black at the time, but not more than 
two minutes elapsed before it wasnoticed that the tubes were 
getting hot. The feed valve was at once shut. When the 
fires had been taken out, the tubes of all the eight elements 
were red-hot from bottom to top. Smoke-box and furnace 
doors were shut, and the boiler gradually cooled down. 
Examination the next day showed that the second tube from 
the bottom was cracked on the weld for a length of 5in., and 
of a width of about half an inch at the middle. The rest of 
the tubes were untouched. The burst tube was replaced at 
Vladivostock, and the boiler worked afterwards as well as 
before. As regards bent tubes, about three-fourths of the 
total number were found out of the straight when the 
Kherson returned to Odessa. The tubes had been measured 
every time a boiler had been in use, and a change in the pre- 


all the boilers after the round voyage, and all the gj 
the back division plate of the boilers had to be replscea 

All the repairs on the voyages were carried out jy, 
artificers under the supervision of an engineer, who eat 
charge of the boilers. To keep the boilers jy conditi % 
ready for steaming, required continuous work at sea pe 
artificer and one fireman during two-thirds of the numb se 
steaming days. Amongst the items which always re, erika 
overhauling were the jointings of the feed collectors tt 
couplings of the feed and water gauge standard Pipes is - 
of the feed pumps, &c. In port there was always sufficin’. 
work for three artificers, besides ten firemen, who — 
engaged in general cleaning of the boiler tubes, fire. a 
fittings, &c. In concluding, the author referred prj 
the matter of coal consumption. It averaged from 
2:15 lb. to 2-2 1b. of Cardiff coal per I.H.P. 
engines working under very unfavourable conditions , 
about a quarter of full power. Comparison, however with 
the coal consumption of another Russian Volunteer "Pleet 
steamer, working under similar conditions, showed that the 
increase in coal consumption on the Kherson was not 
than 10 per cent. P 
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THE JAPANESE CRUISER ASAMA, 





On Wednesday, March 28rd, there was launched from 
the Elswick shipyard a first-class armoured cruiser fo; 
Japan. On page 310 will be found an engraving which 
gives a fair idea of what her appearance will be whey 
completed. At the luncheon, after the launching had 
been successfully accomplished, Sir Andrew Noble made 
a speech, from which we are tempted to reproduce fhe 
following extracts, as they explain very fully the 
characteristics of the vessel and her armament : 


The vessel, he said, that they had seen launched by Madame 
Arakawa was, he ventured to think, a remarkable one. Her length 
was 408ft., her breadth 67ft., her mean draught 24ft. 4}in., and 
her displacement 9700 tons. Her machinery was of the twin. 
screw triple-expansion type, built by Messrs. Humphrys and 
Tennant, with a maximum indicated horse-power of 18,000, while 
her armament was very powerful, he might say remarkably so, It 
consisted of four 8in, breech-loading quick-tiring guns, fourteen bin, 
quick-firing guns, twelve 12-pounder quick-firing guns, seven 
24-pounder quick-firing guns, and five torpedo tubes, four being 
submerged, the latter being the class with which, as he had had 
occasion before to remark, they had achieved a remarkable success 
But if he came to the Asama’s defensive powers they were nearly 
as remarkable. She had at her water-line a belt of Harvey 
steel 7in. thick, her citadel was 5in. thick, whilst her bar 
bettes were in, thick. Her conning tower was l4in. thick, and 
her casemates were 6in, thick. Her protective deck was Yin. 
thick from end to end. Both in the public press and elsewhere 
the question of cruisers and armaments had excited much attention 
of late, and so many comments had been made that he felt im- 
pelled to make a few explanatory marks himself. In the first 


| place, as he had said, the whole of her armour was Harveyed, and 


they must remember that Harveyed steel was at least equal to 
one and a-half times the defensive power of compound armour, 
The radius of action of the Asama was about 10,000 knots at her 
most economica! speed, and that was more than ample radius 
of action for the duties she was likely to be called upon to 
perform, As regards her armament, perhaps the most  con- 
venient way of expressing the Asama’s very great power 
was by comparing her with the armament of the l’owerful, 
which was one of the fastest cruisers in her Majesty's ser- 
vice. The main armament of the Powerful consisted of two 9 Zin. 
breech-loading guns, twelve 6in. quick-firing guns, fourteen tin. 
quick-firing guns, and eighteen 12-pounders, whilst the armament 
of the Asama amounted to four 8in. quick-firing guns, fourteen 
bin. quick-firing guns, and twelve 12-pounder guns. But they 
would observe that the whole paeali ny x of the Powerful throws 
only a weight of shot at a single broadside amounting to 1472 |b., 
while the broadside of the Asama amounted to no less than 17751b. 
They would remember also that the Powerful was a vessel of, he 
thought, 14,500* tons displacement, whilst the Asama was only of 
9700 tons displacement, and her maximum speed was 21} knots. 
Turning to the guns, those Sin. guns of the Asama had a maximum 
muzzle velocity of 2560ft. per second ; but, for reasons which he 
should come to presently, it was not desirable that that high 
velocity should generally be used. It was a mistake to suppose 
that such high velocities were new, That firm had turned out and 
armed many ships with guns of a velocity of over 2500ft. per 
second, Further, they made experiments to show that with 
the new explosives that were ‘now in general use else- 
where, it was possible to get, taking the 6in. guns as an 
instance, a velocity of about 3000ft. per second. But it would be 
in the highest degree unwise to use those very high velocities, ex- 
cept for very exceptional occasions, the reason being that the 
erosion was so extremely rapid that in a very few rounds the 
velocity falls off enormously, to the extent of 300ft. or 400ft., and 
in comparatively few more rounds the gun becomes unserviceable 
and requires relining, simply because the surface of the bore is 
swept away by the heat and pressure of the charge. It was also 
a mistake to suppose that it was a novelty to fire those high velocity 
quick-firing guns without the use of brass cartridge cases. The 
Elswick firm had turned out qnick-firing guns of all sizes for some 
years without cartridge cases, But the point was, perhaps, too 
technical to dwell upon there. Both cartridge cases and guns 
without cartridge cases had their defects and had their advantages. 
With very high velocities it was, perhaps, preferable to dispense 
with the cartridge case, but that was a question that was open to 
discussion, 








In the United States both natural gas and oil gas are 
used as substitutes for producer gas in steel-melting furnaces, 
heating furnaces and boilers. In the Pittsburgh district, natural 
gas is piped froma distance of 100 miles. It costs 5d. per 1000 
cubic feet, and requires no re-generating. It contains 92°6 per 
cent. by volume of marsh gas, or CH,, and is about seven and a- 
half times the calorific value of producer gas. At present prices 
there is no advantage in using one over the other, but natural gas 
tends to become dearer. Where crude oil is used instead of 
producer gas, it is blown in, and at the same time vaporised by a 
steam jet through the gas port. The air only is re-generated. 
About 400 Ib. of oil are used per ton of ingots, as compared with 
about 980 lb. of coal in the producers, The oil has about 25 per 
cent. more calorific value than Welsh coal. Whether or not it 
pays to burn it, says Mr. A, P, Head, depends on the local con- 
ditions and the price of ‘the oil; which latter, like innumerable 
other articles of common use, is not regulated in America entirely 
by the balance of supply and demand, but rather on the measure 
of success which attends the efforts of the combination which is so 
fortunate as to control it. 











vious bend was invariably observed, but always in accordance 


* 14,200.—‘' The Naval Annual. 
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— mQN OF SOME EXPERIMENTS WITH 
pESCRIPTION TER-TUBE BOILER.* 





By Mr. A. F. YARROW, Vice-President. | 
” which I have the pleasure to submit to the meet- | 
scribe some experiments made last year by us | 





IN this paper, 








€ ing, | propose (tr tube boilers. The boiler selected had a grate | 
. with one 33 square feet, and a heating surface of 1840 square | 
in 5 surface of * tubes varying from 1}in, to lin. diameter. oi 
* es feet, having a general idea of the boiler, which no doubt is 
he saa ‘ig. 1 giv abot you. Numerous experiments were tried with a 
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renders comparison between different boilers and changes in the 
same boiler very apparent, 7 : 

The various spots on the diagram represent different experi- 
ments, and the thick line A B shows the results obtained with the 
hviler as usually cénstructed. ‘To the thick line is added a dotted 
line B C, showing further results at abnormal rates of evaporation. 
In these experiments the feed was passed into the boiler, mixing 
at once, as usual, with the water already in the boiler. After 
making a large number of trials with the ordinary method of 
feeding, we then partitioned off, as shown in Fig. 3, by diaphragms 
in the bottom pockets, three outer rows of tubes on each side, and 
we allowed the feed-water to pass in at the right-hand side of the 
diaphragm on the right-hand leg, and at the left-hand side of the 
diaphragm on the left-hand leg. The effect of this was to increase 
the evaporative efficiency, as indicated by curve D E, The obser- 
vations upon which the curve D E is based were taken by an officer 
from the Controller's Department of the Admiralty. 

The reason for the advantage gained a little reflection will show. 





Fig. 
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page of the feed pumps—from the water in the upper chamber, 
which would flow down into these tubes. 

This remarkable gain we desired to have confirmed, quite apart 
from our own observations, and in an altogether different manner 
from that in which our experiments had been tried. Professor 
Lambert and Mr. Haddon, of the Royal Naval College, kindly 
undertook to do this for us. In order to test the comparative 
merits of the two systems, namely, (1) feeding by the ordinary 
method, and (2) by passing the feed-water through the three 
outside rows of tubes before mingling with the water in the boiler ; 
the latter plan was adopted on the one side of the boiler, and the 
former plan, in which all the tubes took part in the general circu- 
ation, was carried out on the other side of the boiler, as shown in 
Fig. The object in view was to ascertain the tempera- 
ture of the gases immediately before they came in contact with 
the heating surfaces, and their temperature immediately they left 
the heating surfaces, the difference indicating the amount of heat 
absorbed ; and, clearly, if in one system more heat was absorbed 
than in another, other conditions remaining the same, that form 


Fig. 3 





necessarily be the more economical. 


of construction which led to the greatest absorption of heat would | 


I cannot do better than now give an extract from the report of | 
“Temperatures were | 
measured by a Le Chatelier platinum and platinum-rhodium couple, | 


Professor Lambert and Mr. Haddon :— 
combined with a ‘dead-beat’ galvanometer, carefully calibrated. 
The wires from the couple were covered with asbestos thread, and 
cased in a 4ft. length of }in. gas pipe. 
trials observations were taken 
closed, 3in. away from the tubes, at nine different points on each 
face of each group. of tubes, as indicated in Fig. 5, holes having 
been cut in the boiler casing at the level of these points for the 
introduction of the tube containing the wires and couple. In the 
first experiment a rapid rate of combustion—52 lb. per square foot 
of grate—was maintained. In the second, a low rate of com- 
bustion—19 lb, per syuare foot—and in this trial special care was 
taken to read off at each pvint at, as nearly as possible, the same 
time after stoking, and always at that set of tubes further from the 
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SHEWING RESULTS OF EVAPORATION TESTS OF YARROW BOILER 
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NOTE. Thefull linehas reference to a“Yarrow "Boiler with all tubes embraced in generat arcalation, 
The dotted Une has reference tosame ‘Yarrow Boiler with 3 cuter rows of tabes supplied direct 
trom feed pump and consequantly colder than uniler previous conditions . 


Take, for example, a working pressure of 2501b, ‘The correspond- | 
ng temperature will be 406 deg. Fah. Assuming that the heated | 
gases coming in contact with the last three rows of tubes have a 
temperature of, say, 700 deg., there will be a difference of tem- 
perature between the heated gases and the tubes of 294 deg. Fah. 
Now, if those three rows of tubes are supplied direct from the feed 
pump with water, say, at a mean temperature of 200 deg. Fab., 
there will be’a difference between the temperature of the water in 
those tubes and the gases coming in contact with them of 500 deg. 
Fah., /.¢., in the latter case the difference of temperature will 
approach nearly twice what it was in the former case, and, as the 
greater the difference of temperature between the gases and tke 
heating surface, the greater the absorption of heat, the advis- 
ability of keeping as cold as possible those surfaces which are called 
upon to absorb the last remnant of heat from the gases is clearly 
evident. The outer rows of tubes thus act, as it were, as an 
economiser or feed-heater of a very simple character, forming 
part of the boiler proper, having the advantage that, instead of 
being in the uptake, and depending for their supply of water 
solely on the feed pumps—which, in case of stoppage, might result 
in serious damage through the surfaces becoming overheated —in 
the system described the tubes are dependent upon two means of 
supply, namely, from the feed pumps, or—in the case of the stop- 





session of the Institution of Navel Archi- 


* Read at the thirty-ninth 
tects, March olst, 1898, 





door —there were two fire-doors—at which stuking had last taken 
place, in order to lessen the large irregularities due to periodical 
and frequent stoking. The means of the temperatures on the 
four faces are indicated in the accompanying Fig. 4. In order to 
further eliminate the irregularities due to the varying conditions of 
the fire, a third trial was undertaken, in which a very long series 
of observations was taken at about half-minute intervals, without 
reference to the times of stoking, so as more nearly to — 
to actual working conditions, the temperatures being read off 


simultaneously by two thermo-couples fixed opposite the centres | 


of faces A and B, and afterwards a similar long series of observa- 
tions opposite the centres of C and D. In all, over 300 records 
were made, 
the fire faces are higher than those of the first two trials, as all 
the records were taken at the middle of the faces, where the 
previous experiments had shown there was greatest activity. The 
results are recorded on Fig. 4. 

Funnel temperatures.—These were taken by the thermo-couple at 
the bottom of the funnel, 9in. below.the steam blast, while the 
doors were closed, and at different periods after stoking, and the 
means of several observations gave temperatures 662 deg. Fab., 
433 deg. Fah., and 608 deg. Fah., in the first, second, and third 
trials respectively. 

Analysis of june gess.—During the first experiment three 
samples were drawn from the bottom of the funnel by an 





In the first and second | 
while the furnace doors were | 
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The means of the temperatures thus last obtained on | 





aspirator, and submitted to quantitative analysis, with the follow- 
ing results :— 
Percentages, volumes. 


Nitrogen 
Carbonic , feitiness Carbonic and 
acid. ygen. oxide. water 
vapour, 
Sample A. Duors closed. One 
minute after stoking .. 10°5 9°5 0 80 
Sample B, One door open. 
Sample taken during stok- 
imgandafter.. .. .. .. 9@ ..12 0 78°97 
Sample C. Doors closed. Im- 
mediately after stoking 14°33 Sic s as 4 80°14 


The absence of carbonic oxide in each case indicates that the com- 
bustion was perfect. Sample A showed that 54°8 per cent. of the 
total oxygen admitted had been utilised. Sample B, with open 
door, showed, of course, a less proportion of oxygen utilised, viz., 
45°5 per cent. Sample C, taken with doors closed, and imme- 
diately after stoking, gave a higher proportion of oxygen utilised, 
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| or 73°1 per cent., apparently indicating, to a certain extent, a 


higher efficiency than when sample A was taken, after the doors 
had been closed for one minute. 

General remarks. — The highest temperature recorded was 
2282 deg. Fah. in the first trial. The difference between the mean 
temperatures on the inner and outer faces of the tubes was in each 
case greater on the side in which the outer rows of tubes were only 
supplied with water direct from the feed pump, the difference in 
favour of this system being 89 deg. in the experiment with rapid 
combustion ; 45 deg. Fah. in the case of slow combustion, and 
67 deg. in the medium case. These results clearly. point con- 
sistently to the advantage of the new feed system and towards 
confirming the previous experiments as indicated by curves A B 
and D E, Fig. 2. 

In connection with this subject, attention may be drawn to the 
fact that whatever gain there may be by the system described in 
this paper, it will increase as the working pressures, and conse- 
quently the temperatures of the water rise. During these experi- 
ments, the varying efficiencies of different systems of stoking were 
most apparent. The object, of course, is to secure complete com- 
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bustion and entire absence of carbonic oxide in the flue gases, 
and to secure this with a minimum admission of air, the heating 
of any excess of air representing loss in economy. ‘There are 
devices for continuously recording, in the case of stationary boilers, 
the specific gravity of the flue gases, which serve to indicate if 
there be present carbonic oxide or unconsumed air, and I am told 
on the best authority, in works where such a device is in daily use, 
and the stoking guided by it, a marked economy has been the 
result. I would submit that if a device of this kind could be 
designed so as to render it applicable for use on board ship, it 
would serve as a guide to efficient stoking. 








| — Con- 
ati} sh sumed | Feed Side | Other Side | Excess diff. — 
tier | 4 "b per face face face face | in favour Pc 
Be | im. Fafteot A OB Cc D_ |of feed side. » 
sq. in grate 
1». deg. Fah. | deg. Fah. | deg. Fah. deg.Fah 
I 180 &2 7357-2 1672. 738 so 662 
Diff.=1023 | Diff. = 934 
Il. 1s0 he 1438 = 562 13%) > 565 45 423 
——-" j — 
Diff. = 876 | Diff. = $31 
| } 
ILI. 180 31°4 2165 653 | 2071) 626 | 67 608 
—— — —— 
Diff.=1512 | Dif. 1445 
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RIVETING BY ELECTRICITY.* 
By Herr F. von Kopo.irscH, Member, 

: of the shipbuilding yards and bridge-building establish- 
are now seriously considering the question of introducing 
transmission of power into their works, for the sake of 
tool by a separate motor. Some of the factories 
ss a hydraulic installation for riveting purposes, 
which it would be impossible to convert to the new system, The 
only way of applying the new system to the existing plant would 
be to drive the compressor pumps by a separate electric motor. 
All the defects which belong to hydraulic installation in general 
would adhere to this, viz., a 
great outlay of capital, high 
working expenses, and an 
enormous cost in the up-keep. 

For the last two years I 
have been experimenting on 
electric riveting machines, and 
have finally succeeded in 
bringing out a type of rivet- 
ing machine quite capable of 
superseding the two systems 
already existing, viz., hydrau- 
lic and pneumatic riveting. 
There are a good many firms 
in this country who have to 
decide which system of rivet- 
ing they intend to adopt for 
the future, in order to keep 
pace with the rapidly increas- 
ing competition of other firms 
at home and abroad, and this 
is the reason that I propose 
to read a paper on this sub- 
ject at the present meeting ; 
especially as I have seen that 
some firms on the other side 
of the Atlantic are making 
great efforts to introduce the 
pneumatic system, and pro- 
mise gigantic profits to those 
who decide to adopt it. 

3efore I proceed to describe 
the electric riveter in detail, 
I wish to point out, in a few 
remarks, why the electric sys- 
tem is, from the commercial 
and technical point of view, 
superior to all its rivals, I 
assume, of course, that the 
yard adopting the new system 
already central 
s‘ation and a system of wires 
for transmission of power, as is 
already the case in a good 
many establishments. If they 
are driving punching, shear- 
iig, or boring machines, rol!s 
or mangles, &c., by the elec- 
trie current, it is certainly 
logical to utilise this existing 
current for riveting. 
Anyone deciding to rivet by 
electricity has only te order 
such a machine and place it 
where he wants to do his 
riveting, connect two wires 
from the main to the riveter, 


Mos’ 
ments 
electric 
driving each 
already posse 





possesses a 


also 





| to-day has closed, for weeks and weeks, 1200 rivets in a day of 1kin. in diameter ; the output is, as already stated, 120 rivets per 


ear een duration, requiring the attendance of only three men 
and a boy. 


The electric riveting machines which have up to the present 
been built can be carried about easily to any place in the yard, but 
are not made for being suspended froma crane. To the large jaw 


are attached two platforms at right angles, so that the riveter may | 


be used horizontally or vertically. The system is so very simple 
that I need not occupy much of your time in describing it. One 


heavy disc is always rotating by electricity, whether the riveter is 
closing rivets or not. 


This disc can become, at the same time, an 








and he can begin the opera- 
tion at once. 

Now let us suppose that 
hydraulic riveting has been de- 
cided upon. A pair of expensive compressor pumps have to be in- 
stalled, a gigantic accumulator has to be put up, pipes must be laid. 
pipe connections between the riveter and the accumulator have to 
be made, and a hydraulic riveting machine must be bought and 
erected. In case of pneumatic riveting the same installations 
must be made, and almost the same outlay of capital is incurred. 
What has been said above clearly demonstrates that the initial 











RIVET HEATING FURNACE 


electro-magnetic coupling, so that when the current is passing this 
coupling a sécond disc, keyed on to a screw spindle, may be at 
once firmly attached to the revolving disc, thus the friction of the 
screw spindle can be regulated according to the operator's wish. 
The screw spindle moves a large nut at the end of a knuckle joint, 
which raises and lowers the die for making the rivet head. Between 
the two already-mentioned discs a conical friction roller can be 





ELECTRICAL 


outlay is far less if the electric system be adopted. Everyone who 
works a hydraulic or pneumatic installation must know what a 
heavy item is the keep-up in the total working charges. In case 


of the electric system, this point only becomes a fraction of the | 


expenditure. 

As regards the quality of the work, there is not the slightest 
difference, but as regards the quantity of work done, the electric 
system is considerably superior. The machine I am describing 


* Read at the thirty-ninth session of the Institution of Naval 
Architects, 





RIVETING MACHINERY 


inserted. By pressing in this roller, the motion of the screw 
spindle can be reversed, and the nut of the knuckle joint returned 
to its original position in order to be ready for a new stroke. 

The pressure on the die must be regulated in proportion to the 
diameter of the rivet, and this is done by producing more or less 
friction between the two discs, which difference in friction is 
obtained by more or less current being admitted to the electro- 
magnetic coupling. 

The type cf the riveting machine which we are building now is 
made chiefly for shipbuilding purposes, and closes rivets up to 








| successfully electrically welded. 


hour. When so many hot rivets are required in a short time the 
question of heating the rivets becomes very important. 

When we started to rivet by electricity, we could not produce 
the number of hot rivets required by using a reasonable number of 
portable forges. For this reason we have made a small fan, 
driven by an electric motor, to supply air to a number of smal! 
furnaces, which considerably reduces the number of boys required 
for heating rivets. The second photograph illustrates this rivet- 
heating arrangement. 

To illustrate the quality of riveting done by the new riveting 
machine I have brought with me the section through a riveted 
joint. You will see by this that the rivet holes are filled in 
completely, in the same manner as is done by a hydraulic riveting 
machine, 








MANCHESTER ASSOCIATION OF ENGINEERS. 





THE quarterly meeting of the members of the Manchester Asso- 


| ciation of Engineers, held on Saturday, March 12th, was devoted 
| to the discussion of a specially selected number of subjects of 


general interest to the engineering trades, and amongst these the 
following were dealt with :— 


The pickling of castings.—The first question brought forward was, 
‘*It is an almost universal] practice in America to pickle castings. 
Is there any advantage in this? Why is it not practised in this 
country ‘” Mr. Hans Renold, who said he had adopted pickling, 
remarked that the advantages derived from it were very small, 
but also very numerous. The first advantage was that it gave a 
smoother surface to the castings. The second was that it took the 
hard spots and burnt sand out of the surface. The consequence 
was that when they machined the castings the sharp edge of the 
tools was left on much longer. Pickling also enabled the castings 
to be made very much nearer the exact size. Mr. Lawson, re- 
ferring to the pickling of brass castings, observed that the castings 
were put into nitric acid of about two parts water and one part 
commercial acid ; then they were rinsed out in fairly hot water, 
and put in dry sawdust, and wiped. They then got a beautiful 
skin on the casting. Mr. H. Beastow alluded to the advantages 
of pickling by means of vitriol, which he strongly recommended 
for light castings. Mr. Freeman said pickling was ali right for 
brass and copper, but with regard to iron and steel he did not see 
that there could be so much advantage init. They would, in his 
opinion, obtain all the advantage derivable from dipping the 
castings in acid by dipping them in hot water. Mr. 
referred to the use of hydrochloric acid, which did not attack 
the castings themselves so much as the sand on them. Mr. 
J. Bates said the reason why pickling was not adopted on a 
large scale in this country was that the castings were made clean 
enough without it. He could not see the advantages claimed for 
pickling. Mr. Rae gave particulars of pickling experiments he 
had made with iron castings, and remarked that the surface was 
made cleaner certainly, but it also caused a deterioration in the 
castings, and softened them toa seriousextent. Mr. Webb (the Pre- 
sident) said that in every foundry he had visited in America last year 
they pickled castings. They put the castings in the acid, although 
they did not allow them to remain there so long as to be at all 
damaged ; then they were played upon with water, and swept with 
a brush. The castings required no dressing, and received no 
injury at all. 

Dressing castings.—The next question was: ‘‘ What is the best 
and quickest method of dressing castings?” Mr. Muddiman re- 
ferred to the advantages of sand blasting for this purpose. Mr. 
Boswell said that, in addition to the sand blasting, something else 
was required to do that which was now mostly done by hammer 
and chisel. He thought pneumatic chipping hammers would be 
found best for this purpose. With the increasing adoption of 
pneumatic tools for various purposes people would see the advis- 
ability of putting down air compressors, and then pneumatic 
chipping hammers would probably be more largely adopted for 
dressing castings in conjunction with the sand blast. Mr. Daniels 
said that by the old methods castings could be dressed at 4s. per 
ton. Mr. Bates also expressed the opinion that they had got on 
very well in the old way of dressing castings. Mr. Freeman 
referred to a 20in. emery wheel, 4in. wide, which was dressing 
small castings at the rate of eight to ten tons per day, with one 
man attending to it. Mr. Webb described a portable dynamo on 
a little bogie, weighing together 2} cwt., one brake horse-power, 
running 1500 revolutions, with 110 volt circuit ; this was connected 
with an emery wheel Sin. diameter and lin. thick. He had seen 
this apparatus remove excrescences from castings in a very effec- 
tive manner. 

Electric welding.—“ Can defects in iron. castings be electrically 
welded?” was the third question. Mr. Kelsall said if the 
attempt he witnessed atalarge foundry in Bolton was any criterion, 
he should answer ‘‘No.” Everything was arranged in splendid 
order. A piece had been broken off the edge of a segment of a 
large pulley, and the attempt was made ‘o fill this up. The soft 
metal used which was fused with the cast iron was found, imme- 
diately it was cold, to be so hard that it could not be dressed. 
During the melting of the two irons—the cast iron of the puliey, 
and the added iron—the latter hecame charged with combined 
carbon from the graphitic carbon of the cast iron, so that it could 
not be dressed. Owing to the intense heat, the graphitic carbon, 
which was only mechanically mixed in the cast iron, became con- 
verted into combined carbon, and made a steel harder than any 
tool could touch. Mr. Rae mentioned a case of the successful 
electric welding of a large broken fly-wheel. The President said 
he knew of cases of steam cylinders, callendar bowls, &c., which 
were electrically welded, but which would have been rejected had 
not this operation been performed. Electric welding had saved 
many expensive castings from being thrown into the scrap heap. 


Re 


Sand blasting before nickel plating.—Another question was, 
‘* Has anyone tried sand blasting as a method to produce a surface 
on cast iron before nickel plating?” This did not give rise to 
much discussion, there being only one speaker, Mr. Boswell, who 
referred to the question in connection with cycle building. 

Electric welding of steel castings.—The next question was, ‘‘ What 
is your experience of steel castings after electric welding!” Mr. 
Daniels said his experience was that the parts in which the castings 
had been electrically welded were very hard, These hard places 
were very difficult to overcome. Mr. Kelsall observed that he saw 
no reason why steel castings and forgings should not be very 
The theory he had given as to cast 
iron did not affect the present question. In welding steel they 
used metals of almostan exact equality, say, steel carbon *50 per cent., 
whereas in cast iron they might have as much as 3 to 4 per cent. 
graphitic carbon to act upon. There was, however, still one rather 
objectionable point, and that was they could not always get the 


| appearance of the surface alike after tooling, different shades being 


shown. Otherwise he had seen very good results, and at some 


| works electric welding was generally adopted for castings and 


| forgings without any detriment. 








Mr. Butterworth related an 
experience which went to show that the electric welding on some 
steel pistons was very superficial, and that it caused warping. Mr. 
Hodgson mentioned cases in which he had sent back steel castings 
to the makers, but which had been electrically welded, and then 
passed inspection. There had been no difficulty in machining 
after the welding. The electric welding of steel by people who 
were experienced in the operation was a perfectiy satisfactory 
process, The President said steel castings and forgings, and iron 
too, could be electrically welded most successfully, and those who 
had made a study of cast iron thought it could be electrically 
welded, but not quite as well as steel castings or forgings. 
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TORPEDO BOAT DESIGN.* 
(Continued from page 88.) 

From the time of the construction of the torpedo launch Light- 
ning in 1876, nothing was done towards providing torpedo boats for 
the navy until 1888. That year the Navy Department purchased 
from the Herreshoff Manufacturing Company a fast wooden yacht, 
the Stiletto, 86ft. 6in. long, 11ft. beam, and about 31 tons dis- 
placement, with a speed of 18 knots, After some changes were 
made, this vessel was fitted as a torpedo boat, for use in experi- 
mental work at the torpedo station in Newport, where she is still 
in service. The first modern torpedo boat to be added to the navy 
was the Cushing, built by the Herreshoff Manufacturing Co, for the 
Navy Department, and commissioned in 1890, She was of galvanised 
steel throughout, and, at the time of her completion, was a good 


example of current practice. The same year torpedo boat No. 2, | 


the Ericsson, was appropriated for. 
It is in 1894 that the work of torpedc boat construction seems to 
have been taken up in earnest. In July of that year appropriation 
was made for three boats ]60ft. long, and of 140 tons displacement, 
with a speed of 24°5 knots. The succeeding Congress made provision 
for three more of still larger size and higher speed. In June, 1896, 
Congress provided for the construction of three torpedo boats 
having a speed of 30 knots, and appropriated the sum of 500,000 
dols. for the construction of not more than ten torpedo boats of 
lower speed. Under this second provision, contracts were entered 
into by the Navy Department for the construction of three boats 
having a speed of 224 knots, and four boats having a speed of 20 
knots. Of the three 30-knot boats provided for, two are of small 
size and the third similar to the English torpedo boat destroyers. 
The next Congress authorised the construction of three more 
30-knot boats, all of the large size designated in the English service 
as torpedo boat destroyers. In Table I.+ will be found such par- 
ticulars as the names of the 
builders, dimensions, &c., as well 
as such data of design as are to \ 
be had for all these boats. An 
inspection of the table will dis- 
close the wide variation in design 
which exists among the boats 
which we have built and are 
building. In orderthat thecharac- 
ter of some of the several types 








| The object for which torpedo boats are constructed is the 


| at the risk of a few lives and the product of a few months of toil, 


| of lives, may be effected, that nations are willing to expend the 


torpedo boats and the course of development by which they have 
been reached, is not the conclusion unavoidable that this develop- 
ment has been influenced by other considerations than those of the 
torpedo boat asa weapon alone? Which of the types leading up to 
the present ones have ever been systematically and carefully tested 
after training the crews to the peculiar life required by the service to 
determine their fitness for the designed purpose or the lines along 
which changes should be made? What is there in the experiences 
of any nation with torpedo boats which has demonstrated the 
necessity or advisability of passing from the first sea-going torpedo 
boat of 100ft., and 50 tons, with a speed of 22 knots, to vessels 
of more than twice its length, four times its visible surface, and six 
| times its displacement, involving three times the number of lives, 
and six times the cost of the smaller vessel in each engagement ! 
And, assuming the desirability of the latest types for the nation 
originating them, is there anything in our own circumstances which 
makes advisable the acceptance of the same types by us? 





destruction of vessels of the enemy. It is intended that a vessel 
costing a few thousands of dollars and manned by a handful of 
men shall attempt the destruction of vessels costing hundreds of 
thousands of dollars, carrying “hundreds of men. This is the 
prime object and mission of the torpedo boat. One division of 
this special class may be called upon to attack torpedo boats in 
order to protect the vessels of a fleet from injury by them. 

The condition of equalisation which comes in to give the im- 
measurably weaker unit a chance of success against the cruising 
ship is the secrecy of action possible under cover of darkness or 
fog. Itis because this equalising condition makes it possible that, 


the destruction of a vessel requiring many months to construct, 
costing hundreds of thousands of dollars and involving hundreds 
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REMINISCENCES OF EARLY MARINE stp AM 
ENGINE CONSTRUCTION AND STEAM NAVIGA. 
TION IN THE UNITED STATES OF AMERICA 
FROM 1807 TO 1850." 

By Mr. CHarLes H, Haswe_L, Member, 
MARINE steam engines of the primitive construction, and dow 
to 1822, were of the vertical crosshead type, connected with sliding 
clutches directly to the water-wheel shafts, and also geared toe 
shaft with a fly-wheel at each end of it ; the object of the connec. 
tion, that of enabling the water-wheels to be disconnected ; and the 
engine operated independently and solely, to feed the boiler and 
operate the bilge pump when the vessel was at a pier or anchored 
as independent steam, feed, bilge, and fire pumps were then un, 
known. ‘The steam and exhaust valves, if puppet, were operated 
by the hand gear of Beighton; when otherwise, the long slide 
valve was used, 

This type of engine, with the crosshead, connecting-rods, cranks 
and shafts of cast iron, the key, crank, and pin-holes cored and 
cast in, was wholly used until about 1822, when the vertical over. 
head beam was introduced, and where the horizontal or inclined 
engine was introduced, the short slide valve was resorted to, except 
in the Southern and Western waters, where the lever puppet 
operated by a cam, was wholly used. ’ 

The boilers, with the exception of the very first few, which were 
plain cylindrical, set in masonry, were of copper plates of the 
design termed ‘‘ D, and Kidney Flue,” having but one furnace ful] 
width of inner space of front, the flame and gases of combustion 
leading through a flue of about two-thirds width of furnace into a 
back connection, and from thence into a return flue, which, from 
the outlines of its transverse section, was termed a ‘kidney flue,” 
and from thence to a short vertical flue at the back of the furnace 
and then extending up to the shell of the boiler, in a short shoulder 


Length 57°0° 
1873, Beam 7-6" 
Speed I5-6 knots. 
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included may be better under- 
stood there are appended engrav- 
ings,giving deck plans and profiles — Eto -?> 
of torpedo boats No. 3, No. 4, 
and No. 5; No. 6 and No. 7; 
No. 11; No. 12 and No. 13; and 
No. 14. In Plates 42 to 45 of 
Volume iii. of the Society’s 


1878 \Beam 10:10 
= Speed /8 knots. 






Length 125 0 





“Transactions” will be found 
complete plans of torpedo boat 
No. 8. 

The limits of this paper forbid 
a description of any of these boats 
or a critical comparison of the 
several types represented. There 





1886{Beam 12°6° 
Spced 2/ knots. 





are among them representatives 


Length 1400 





of nearly all the types of the last 
few years, and in their use to- 
gether in service, opportunities 
will be afforded for comparisons 
of their relative values which will 
be far more conclusive than could 
be a comparison in the abstract 






138924 Beam 156 
Specd 24knots. 








based upon the plans of the 
boats. 
Of the hundreds of foreign tor- 





Length 185: 





pedo boats built and building, 
there is not the space for a men- 
tion of even the most important. 





1894 § Beam 19 
Speed 27 knots. 





In Table II.+ there have been 
arranged all the available data 
regarding the dimensions, arma- 





ment, weights, &c., as well as the 
general data regarding the ma- 
chinery and boilers of some of the 
more prominent of these. It is 
believed that the data given are 
accurate, except that the displace- 











ments given for some of the 
English torpedo boat destroyers 
are only approximately the dis- 
placements on the trials for which 
the I.H.P. and speed are given. 








speed 30 knots. 


Length 210’ 
1896 Beam 20’ 





At the end of the year 1896 
the leading maritime Powers 
possessed in serviceable condi- 
tion, were building, or had projected torpedo boats in the following 
numbers and sizes :— 
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The figures illustrate the growth in a score of years of a branch of 
naval armament and the advance in ideas which has been made in 
that time as to the importance and utility of the torpedo boat. In 
order that the extent of the change which has been worked in the 
torpedo boat itself in the same period may be the more readily 
realised, boats of English construction of several of the years of this 
period have been arranged in the engraving above in the order in 
which they were produced. 

The naval architect, arraying the achievements in torpedo boat 
construction of the last two decades, is justified in his feeling of 
self-satisfaction at the results which have attended his struggles 
with difficulties and the proof which they bring of his ability, by 
the careful and scientific application of his skill, to overcome great 
difficulties, The marineengineer may look with deserved pride upon 
the giant strides which he has made in these few years in passing 
from the 90-horse power compound engine and boiler of the first 
torpedo launch to the 6000-horse power quick-running engine and 
the water-tube boilers of the latest torpedo boat destroyers, as 
irrefutable testimony to his energy and ability. Satisfactory as 
this progress is from an engineering point of view, those who would 
look upon the torpedo boat as a weapon provided for a definite 
serious purpose must investigate the progress in its bearing upon 
the efficiency of the boat for that purpose. Is there, to one 
reviewing the subject from that side, the same feeling of satis- 
faction at the course of progress in torpedo boat construction? To 
such a one, undertaking seriously a study of the latest types of 


* A paper read by Assistant Naval Constructor H. G. Gillmor, U.S.N., 
at the annual meeting of the Society of Naval Architects and Marine 
Engineers, held at New York in November, 1897. 

+ Owing to want of space we are unable te give Mr. Gilmour’s tables in 








ENGLISH TORPEDO BOATS 


money for, and individuals will risk their lives in attacks in, the 
torpedo boat. For the secrecy of action and immunity from dis- 
covery upon which success is contingent, the torpedo boat depends 
upon the visible surface which she presents—that is, upon her 
size. It is her small size which enables her to creep upon her 
antagonist and deal the deciding blow. Early discovery means to 
her failure always, and probable destruction. The protection of 
the torpedo boat lies primarily in her size. In her secondary //ée 
of protector of the fleet against torpedo boat attack, she is also 
dependent upon her size for success. To destroy, she must dis- 
cover, and to discover the torpedo boats making a stealthy approach 
it is necessary that the size and visible surface of the guarding 
boat should not be so greatly superior to that of the attacking 
boats that they may make her out in time to avoid her. The 
modern torpedo boat destroyer by its large size and attendant 
visibility, will, under the circumstances which are admitted as 
possible for torpedo boat attack, defeat its own purpose. For 
success in any ré/e within its province, it is imperative that the 
torpedo boat should be of the smallest size consistent with the 
other necessary conditions. The advantages in number of men 
involved in each action, in first cost, and in handiness which 
accompany small size, are so obvious that they need be only men- 
tioned. To bring out more clearly the relative sizes and visibilities 
of several of the torpedo boats now under construction for the 
navy, three of them have been superposed and are givenin Plate 2, 
on an outline of a battleship as a background. The full lines of the 
boats and the ship represent their visible surface, and the dotted 
line of the under-water portion of the battleship outlines the 
target presented by her to the torpedoes of the boats. 

The purposes for which we require torpedo boats naturally divide 
them into two large classes, the sea-going and the harbour or coast 
defence. This division, while not directly recognised in the classi- 
fications of torpedo boats by the various nations, is accepted in the 
division of duties to which boats already constructed are con- 
sidered assignable, and is implied in all the classifications. The 
characteristics of the boats for the two purposes are essentially as 
different as are the characteristics of the sea-going battleship and 
the coast-defence monitor. To obtain the best results the natural 
division should be recognised, and boats designed and constructed 
to meet the requirements of service in each class, 

(To be continued.) 








THE BEsSEMER GOLD MEDAL.—We have much pleasure in stating 
that the Council of the Iron and Steel Institute, at their last meet- 
ing, awarded the Bessemer Gold Medal to Mr. R. Price Williams, 
M. Inst. C.E, It would have been impossible to give it to one who 





this issue, but they shall appear at an early date. 


more fully deserves it, 


of which the base of the smoke pipe was set. The cause of this 
convexity to the inner side of the main flue, and the indentation 
given tothe inner side of the other, was because the curved sur. 
faces rendered socket bolts less necessary, with the limited steam 
pressure of 15 Ib. or less per square inch, 
On Southern and Western waters, where non-condensing engines 
were alone resorted to in consequence of the waters of the rivers 
being too turbid for the continuous operation of a condenser, 
wrought iron cylindrical boilers alone were used, and the character 
of the iron was such that the plates were cold riveted ; generally 
internally fired, in some cases externally, and it was not until 
about 1820 that marine boilers were constructed of iron on Eastern 
waters, 
Boiler plates were punched manually by the aid of a long wooden 
lever, on which four men exerted their force, and as the location 
for the punch was directed only by the eye of the operator, the 
spaces were frequently irregular, involving drifting, in order to 
bring the holes as nearly opposite as practicable, and hence the 
plates were frequently strained and the rivets set at an inclination, 
all of which were hand-made, but at the East were driven hot. 
Blovr-of's were not attached to boilers until steam navigation was 
well advanced. The exact period is not now ascertainable, pro- 
bably about 1822. The boilers of steamboats on the bay and river 
routes, with the low pressure of steam with which they were 
operated, and the consequent temperature of it, did not involve 
the necessity of the frequent blowing off of saturated water from 
their boilers, and the water was let to run out of them at the end 
of each passage, and then re-filled with fresh water. In conse- 
quence of this neglect of blowing off, and the imperfect manner in 
| which the plates of a boiler were riveted, a boiler at the end of a 
| trip in wholly, or even in partially, salt water would be loaded 
in its seams and joints, with incrustations and stalactites of salt, 
| to an extent that it involved the hammering and scraping off of 
them at the termination of the route. Felting of a boiler was 
| unknown, 

Cranks and crank pin.—The shaft hole of cranks was octagonal, 
and they were secured to the shaft with flat keys, the interspaces 
| filled with a cement of iron borings and sal ammoniac ; and as the 
distance between the centres of the crank, from the varying 
| skrinking of the metaland the casual settling of the cores, would vary 
| from that of the exact required length of half stroke of the piston, 

the pin was forged with two longitudinal centres, one for the hub 
| and the other for the eye of the crank, and when the pin was titted 
| and seated, it was held in position by a key in its end, which pro- 
truded beyond the eye of the crank. 

Finishing.—So deficient were the facilities of lathes, planers, 
| slotters, and drills, that ‘‘ black work” of engines, as it was termed, 
| was the prevailing finish. The connecting-rod of a large vertical 
| beam engine in the Victory was wholly finished in the smith’s shop 
| the body of it after forging being dressed by swageing, the key- 
holes drifted, and the ends and straps dressed with a flatter on an 
anvil, and a horse file. 

Cylinder piston packing consisted of hemp gaskets, and if the 
safety valve of the boiler was not raised during the initial raising 
of steam, the steam around the chimney flue would become so dry 
as to char the wood blocking between the ribs of the piston, and 
also the piston packing; hence lead pipes through which the 
gaskets were drawn were resorted to. 

Counters, indicators, salinometers, brine pumps, steam and vacuum 
gauges, metallic packing, whistles, and oil cups, other than the one 
in the cylinder head, by which the piston was lubricated on it: 
exhaust side, were unknown. Cut-offs were operated by a cam on 
the water-wheel shaft, hence upon the closing of the cut-off valve, 
all the steam in the pipe between the valve and in the side pipe up 
to the steam valve, was added to that expended without any effect 
that compensated for its flow, and, as a result, it was sought to 
save this expense, and Robert L. Stevens, of Hoboken, N.d., 
designed and successfully introduced the cutting off of the steam 
directly by the steam valve. 

Compound or Woolf engine.-—In about 1824 James P. Allaire 
constructed the steamboat Henry Eckford with a vertical cross- 
head compound engine, the centre shafts geared to the water- 
wheel shafts; but, in the absence of a receiver, the mutual 
operations of the cylinders were only at the extreme of the 
opposite strokes of their pistons. Soon after and up to 1828 he 
constructed five other boats, namely, the Sun, Commerce, Swift- 
sure, and Pilot Boy, with like engines, and the Post Boy with an 
overhead beam engine, the cylinders being set at opposite ends of 
it ; but as this type of compound engine operated at the moderate 
pressure of but 25 Jb. per square inch, it did not attain such an 
effect as to justify the increased cost and weight of two cylinders 
and their connection, and the further construction of it was 
abandoned. 

Steam chimney.—In 1827, James P. Allaire, of New York, 
invented the steam chimney, the original design being that of two 
cylinders of boiler plate, one within the other, connected and closed 
at both ends, the interspace being about 5in. in width, with a 
vertical diaphragm, connected near its upper end to the outer shell 
above where steam was admitted from the boiler through two or 
more connecting pipes, which served also as fastenings and to hold 
the chimney in position. This diaphragm led down to within a 
few inches of the bottom of the chimney, and the steam was 
inducted down and under it, then up and around the inner 
cylinder, and from thence to the steam pipe opening in the top ; 
thus the steam deposited its contained water in the chimney, to be 
vaporised by the heat at the base of it, and received also heat from 
that ascending the chimney, hence a material enconomy of fuel was 
attained with the advantage of obtaining dry steam. Boilers at 
this period did not foam—prime—the great proportionate volume 
of water, its area at the water-line, and the moderate heat in the 
furnace from wood, with but a natural draught, precluded it. 

In 1828 the engine of a large steamboat, the Chief Justice 








Marshall, on the route from New York to Albany broke down by 
the breaking of the head of her piston-rod at its insertion into the 


* Read at the thirty -ninth session of the Institution of Naval 
Architects, 
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ocket, the crosshead, both connecting-rods, and a 
were broken, and in four days new castings from the 
were made, the piston-rod repaired, all fitted, 
idy for operation. In this connection it is to be 
} that neither the eye of the crank was reamed nor the 
f the rods slotted ; they, the crank eye, and the ends 
submitted only to the operation of a coarse file. 
to engines and boilers the steam gauges were 
ted in the smith’s shop consisting of an iron tube jin. in 
consttie end 4ft. in length, bent, with one of its legs 15in. in the 
diameter O rth, and the other the balance of its length filled with 
clear in | ee which was placed a light pine rod, the rise and fall of 
ree on a tin plate divided and numbered in inches, 
ted the pressure of the steam in pounds per square inch, 
‘eam navigation up to the latter part of 1829 was confined to 
ed Sound, the Southern and Western rivers, and Canadian 
Long or rivers, With a single passage of a steamboat from New 
lakes oO Philadelphia, the Phoenix, in 1807, and one on the route 
York revanDs to Matanzas, and one from Charleston to Savannah. 
frowei9 the auxiliary steamer Savannah, of 380 tons, steamed and 
¥ 4 ‘from Savannah to Liverpool, she being the first steamer to 
“ the Atlantic Ocean. In 1825, Mowatt Bros., of New York, 
po a ey the steamboat Henry Eckford, attached a loaded barge 
pa and transported it from New York to Albany ; this was 
first essay of steam towing, and, although its insufficiency and 
impracticability were generally predicted, the enterprise proved to 
be a great and lasting success. 

In 1826 a fan blower was first introduced under the grates of the 
boilers in the steamboat North America of the Messrs, John C, and 
Robert L. Stevens. 

In 18281829 the rivalry for speed between the steamboats 

lying on the route from New York to Albany was so great that 
ig the design of the boats their beam was so disproportionate to 
the weight of the engine, boilers, and deck-houses above, that they 
proved unstable, and in order to reduce this condition large logs of 
light pine wood with sharp ends were firmly suspended under their 
after wheel guards and depressed for half of their diameter below 
the water-line, and in operation they measurably improved the 
stability of the boat. 
“In 1830 the patent of the steam chimney of Mr. Allaire was 
invaded, and the operation of it simplified by making the double 
cylinder an integral part of the boiler, open at its lower end, and 
extending to such a height above the boiler as to give the necessary 
eurface to superheat the steam, and the required height and 
yolume of steam space measurably toarrest foaming by admitting the 
gubsidence of the water, physically borne with the steam in its flow 
to the steam pipe. 
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Gongs for the engine-room were unknown, and in many of the | 
boats, when the pilot was in his house, if there was one, or on the | 


deck over the engine-room, he would signal to the engineer by the 
strokes of a stick or cane upon the floor of the house or deck, 
All boats, of course, carried bells, and by themall noticesof departure 
and of arriving were made known, and all salutes between boats were 
given by their bells. To blow steam, as is now done by a whistle, was 
intended and held to be a challenge or an insult. Fuel, up to the 
year 1836, was wholly of pine wood, at which period some owners of 
steamboats commenced experimenting upon the practicability of 
using anthracite coal. A steamboat on her route of six or more 
hours could not have the capacity in her fire-room to contain all 
the wood required, and was compelled to pile it upon her side 
houses, and such boats as were on a long route, as from New York 
to Providence, were compelled to invade their upper deck with 
wood, and upon leaving the city had somewhat the semblance of a 
floating woodyard. 

In 1836, James P. Allaire commenced the running of a steam- 
boat, the David Brown, a light-built river boat with deck-houses 
and promenade deck, from New York to Charleston and return, 
the enterprise being almost universally held to be utterly imprac- 
ticable. 
two other and larger boats for the same route, and from that period 
coastwise steam navigation was held to be so practicable that 
various lines to other ports were established. The David Brown 
was fitted for this new service with planking under her water-wheel 
guards closely joined and caulked, extending from the inside of 
string piece to the hght water-line, which shielded the guards from 
being forced up by a sea, This device, after several essays at a 
proper term, is now known as the sponson—a term given by the 
writer, In some cases on coast routes, instead of a closed shield, 
open slatting was resorted to. 

1837.—The first propeller steamer was introduced. 

1838.—Phineas Bennett designed, patented, and introduced in 
the steamboat Novelty, plying on the Hudson River, a vertical 
cylindrical boiler in which a hermetically closed furnace was sup- 
ee with air by a pump, and all the gaseous products of com- 
mustion of the fuel were driven into the steam-room of the 
boiler ; the object of this design was to increase the generation 
of steam and reduce the proportionate area of heating surface. 
The boiler, after a short period of service, was removed. 
Soon afterwards he introduced the design into a_ vessel 
built to ply between New York and_ Liverpool, under 
the conditions with her builder that, if the design proved to 
be acceptably successful, he was to be paid for the entire plant of 
engines and boilers and his services, but if not successful he was to 


remove the entire plant, and at his own expense, without any | 


remuneration whatever, The engines and boilers were completed 
and operated, but they were not paid for by the builder of the 
vessel, and the boilers were soon after removed and replaced with 
others, In consequence of the ashes borne into the valve chests 
and cylinders, and the evaporation of the oil of lubrication by the 
dry heat of the steam, the valves were rapidly worn, and the 
cylinder pistons shrieked to a degree that would have rendered 
the design very objectionable, even if it had been successful in 
other points, Captain John Ericsson arrived in New York in this 
year, and in 1842 he designed and directed the construction of the 
engines and propeller for the United States auxiliary bark-rigged 
steamer Princeton. 

1839,—Anthracite coal was introduced as fuel for steamboats, 
and, to aid its combustion when a high pressure of steam was 
required, a fan-blower, driven by a belt from the water-wheel 
shaft was first resorted to, but soon afterwards a small indepen- 
dent engine was resorted to, connected by a belt to the blower. 
Anthracite coal was soon afterwards first burned without auxiliary 
draught in the open furnace of a steam boiler. 

1840,—Wrought iron shafts were first made, the construction 
varying wholly from that of the present period ; thus iron bars 
from 2°5in. to 3in. square and of the greatest attainable length 
were laid up with a square section, the abut ends breaking joints 
with the other bars, hence the solidity of a section of the mass was 
only subjected to any imperfection arising from their ends not 
being wholly welded, by the percentage of the section of one bar 
to the whole number, and of all the shafts made up to fhe period 
included in this paper but one was broken, and that in consequence 
of its being insufficient in diameter for the stress to which it was 
subjected, and this result was foretold when the diameter of the 
shaft was reduced from that given in the specifications for it. 

1842,—The first steam frigates for the United States were con- 
structed. 

1846.—Captain John Ericsson applied a surface condenser to the 
engine of a revenue cutter, and in 1848 Pierson designed an im- 
provement, which was further improved by Chief Engineer William 
Sewell, of the Navy, and the perfected instrument is now in 
general, if not in universal use. 
; 1848.—The Atlantic and Pacific, of the New York and Liverpool 
Steamship Company, Collins Line, were constructed in_ this 
year, and in July, 1850, the Atlantic made the then quickest 
passage between New York and Liverpool, it being but ten days 
and fifteeen hours, The Arctic and Baltic, of the same line, were 
launched, 

1850.—It is wholly impracticable to obtain the consumption of 
fuel per horse-power in early steam engineering, as engines were 





It was successful, however, and soon afterwards he built | A 
doors, contrived after a burglary, were of the most elaborate 








not fitted with counters or indicators and the wood was not 
weighed. In 1840, with auxiliary or blower draught, and in the 
absence of counters and indicators, it was computed by weighing 
the coal consumed, and held to be about 5 lb., and the velocity of 
the river boats from 8} statute miles in 1816 increased to 19 miles. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





RECOLLECTIONS OF SIR HENRY BESSEMER. 


Sir,—At the Jubilee meeting of the British Association, held at 
York, in 1881, I had many opportunities of learning from Sir 
Henry Bessemer’s own lips many incidents of the early part of his 
career that do not seem to have been published ; and it may 
interest your readers to have some of these autobiographic sketches 
told, as far as memory serves, in his own words. 

_Long before his great invention of the conversion of cast iron 
direct into steel had been brought out, ‘‘I was asked by my 
sister,” said he, ‘‘ to bring her some bronze powder on my return 
from town, When I saw this powder charged for at 7s. 6d. per 
ounce, I knew at once that part could not be had at the price, and 
that if it was not gold the intrinsic value was not twopence! So I 
examined the powder to see if it could not be made in some cheaper 
manner, and designed a machine to perform the operation. The 
machine, when completed, turned out quite a failure, so I let the 
matter rest until a new idea occurred tome. This was embodied 
in the original machine, and became so successful that it caused a 
reduction in the cost of bronze powders from 7s, 6d. per ounce to 
something less than 4d. This manufacture,” he added, “‘ produced a 
few thousands a year, and enabled me to carry out all my experi- 
ments to improve the manufacture of steel without any assistance 
from a capitalist.” 

One of Sir Henry Bessemer’s earliest ideas for utilising the con- 
version of cast iron into steel was to apply it to the interior por- 
tion of the cast iron guns then in general use, so as to strengthen 
them considerably, He succeeded in this application, and on 
offering this invention to his own Government, received the usual 
official snub which drives so many of our good inventions into the 
hands of foreigners. 

Nothing daunted by this rebuff, he laid the scheme before 
Napoleon III., who took the greatest interest in the subject, and 
came himself to meet Mr. Bessemer, and see the new gun tried. 
When Napoleon had thoroughly grasped the idea that by con- 
verting the interior of a cast iron gun into steel, its strength was 
so much increased, he said, ‘‘ Well, Mr. Bessemer, as you have 
gone so far in strengthening a cast iron gun, by converting its 
interior into steel, why cannot you go further, and make the gun 
still stronger by converting the whole of it into steel?” This hint 
set him thinking over the subject, and thus the completion of the 
Bessemer process may in no little sense be considered due to the 
great interest taken by the French Emperor in its crude beginnings, 
and the acute perception he dela in regard to its then future 
developments, 

‘* As to my works in Sheffield,” said Sir Henry, “‘if the steel 
workmen of that town had possessed the smallest glimmering notion 
of the changes my process was going to effect in the whole organisa- 
tion of their rhe &, they would have done all in their power to 
hinder its success; but as it was, they looked upon the whole affair 
as the spending of money for their benefit by an unpractical 
enthusiast, and so they left me severely alone, and my work was 
carried on in peace to its successful issue.” 

In his house at Denmark-hill, all sorts of ingenious arrange- 
ments found place. His conservatory mirrors never suffered from 


| water condensing upon their surfaces, because hot water pipes 





behind kept them warm; and the locking arrangements to his 


character. 

In the gardens he would have no plants with red berries, because, 
as he said, red and green looked alike to him, and therefore he 
chose plants with yellow berries ; and this colour-blindness makes 
it the more singular that he should ever have dealt or done any- 
thing with bronze powders. 

At the lower end of his garden we traversed a dark, gloomy 
passage underneath huge masses of cement work, representing 
rocks ; and on opening a door at the end of this passage a fairy- 
like surprise awaited the astonished visitor. the waters of a 
miniature lake rippled along a pebbly beach, and the gilded pillars 
of a Moorish palace carried a gorgeously-coloured ceiling like the 
Alhambra at Granada in Spain. In this tiny area an aspect of 
illimitable distance was created by mirrors set at such angles as to 
reflect, again and again, the choice flora of an exquisite conserva- 
tory. This was just the enchanting spot to rest the mind, jaded 
with this work-a-day world ; and it is a design worthy of the great 
inventor who has left the impress of his genius for all time on his 
own country and on the world at large, both iafinitely the richer 
by the labours of that kindly old gentleman whose life work now is 
done, -R. 

March 28th. 





MOTOR CAR BOILERS, 


Str,—I have read with much interest your article on the above 
subject in your issue of the 4th inst. As since writing you last 
on this subject I have tried some experiments on flash boilers, 
possibly a few further remarks on the same subject may not be out 
of place. 

With regard to dry steam, the flash boiler leaves nothing to be 
desired. I had thirty-six lin. steam ‘‘ bends” screwed together as 
the simplest way of making a coil at short notice. This arrange- 
ment gives about six square feet of heating surface. The coil was 
then fitted into a sheet iron casing with no lining. Of course such 
a casing wasted a large quantity of heat, so the results may safely 
be considered within the mark. Under this coil I placed one of 
my own burners capable of consuming about ten pints of oil per 
hour. The top of the coil was blocked up so as to compel the 
furnace gases to pass between the convolutions of the coil. 

The end of the coil was fitted with a cap in which was bored a 
din. hole, and the other end was attached to the town main with a 
pressure of about 40 Ib. per square inch. On starting the burner 
it was found that the boiler was ready for work immediately the 
burner was working properly, in about seven minutes. The coil 
was perfectly able to keep the jin. hole supplied at the pressure, 
and the steam was found to be so much superheated that it would 
easily melt solder. This would, no doubt, be a rather serious 
objection to this form of boiler, and would require very perfect 
lubrication of cylinders. At the same time, it must not be for- 
gotten that one of the greatest points to be sought after in motor 
car steam engines is economy of water ; this takes precedence of 
economy of fuel, especially in the case of a small car. 

Superheated steam is no doubt the best method of getting such 
economy, though the flash boiler is certainly not an economical 
steam generator as far as fuel is concerned. 

The next experiment was with a in. nozzle, and with this a 
little priming was noticed, though whatever water came out of the 
nozzle was immediately vaporised by the intense heat of the sur- 
rounding steam, and it would probably be safe to say that the steam 
produced might have been safely used with an engine, and would 
still be very dry. 

A somewhat peculiar point of this experiment was that the 
priming was by no means continuous. The boiler would prime for 
a few minutes, and then give perfectly dry steam for the next five 
minutes, and soon. The pressure varied considerably. When the 
water supply valve was open full the pressure varied from 30 lb. to 
60 lb. per square inch ; but when the water supply was restricted 
to about the right amount the variation was only from 30 Ib. to 
45 Ib. 

This coil boiler was also tried with a ,%;in, nozzle, but in this 


| case quite failed to keep steam. 





A tube was then screwed to 
the nozzle, and the steam allowed to flow till it was quite certain 
that nothing but steam was coming through, when the end of 
the tube was placed in a tub of water that had been previously 
weighed. The result was 2lb, of water condensed in three 
minutes, or at the rate of 40lb. per hour. It may therefore be 
safely assumed that this coil, with a heating surface of six square 
feet, would make 60 Ib, of superheated steam per hour, if placed 
in a well-lined casing, which would be expected to run about 
2-horse power. 

As to your remarks on accessibility, they cannot be too much 
emphasised. As I pointed out in a letter to you some months 
since, the horse pond is likely to be drawn on for supplies on 
many occasions. This suggests the use of a feed-water heater, 
not so much as a method of economising fuel as to act as a 
repository for mud and dirt. Perhaps it might be possible to 
make the feed-heater of pieces of steam pipe joined together with 
a steam T at each corner, so that the plug which filled the loose 
end could be removed for cleaning. If this were not enough, 
the first two or three turns of the boiler coil might be made in 
the same way. This is the method I propose to adopt in the ex- 
periments I am about to commence in motor van construction. 

Your suggestion of flat flues is interesting, and would probably 
be very useful as a condenser, but, as far as I am able to see, the 
difficulties of the use of this arrangement for boiler construction 
are very great. Can you suggest how these flat flues are to be 
connected to the water and steam spaces of the boiler! If I 
remember rightly, a boiler of very ancient design was described in 
THE ENGINEER some years since, consisting of such flat flues as you 
describe, and, if I am not mistaken, the flues were prevented from 
collapsing by the use of projections embossed in the copper of 
which they were formed. This would be lighter than using metal 
rods between the flue faces. 

I fully agree with you as to fuel for the smaller motor cars—so 
much so, indeed, that I have brought out several burners for this 
purpose. That it is possible to make a petroleum burner that will 
not smoke is beyond question ; not only that, but I have tried some 
experiments on one of my burners lately, and absolutely failed to 
make it smoke, try as I would. J. S. V. BickForb. 

Camborne, Cornwall, March 8th. 





Sir,—In your valuable article on ‘‘ Boilers for Motor Cars,” you 
say the burner question is already solved. You say that the chief 
condition to be satisfied by the boiler is that it can be cleaned with 
the least possible trouble. 

I beg to say that I have in my possession a sketch of a boiler 
that I have designed which will satisfy these requirements. It 
combines economy of space, simplicity of construction, with an 
arrangement for taking out the flue for cleaning and renewing 
water tubes when necessary, without disturbing the boiler, the 
fire-box being filled with small water tubes, and thus enabling the 
user to get up steam rapidly. 

I shall be glad to communicate with makers of motor cars who 
may wish for further information, selling same, or arranging for 
the manufacture of boiler. Being a practical boilermaker, I am 
able to testify that the same can be made at a very small cost. 

45, Red Cross-street, Grantham. . W. K, 





‘‘ REFORM OF CHEMICAL AND PHYSICAL CALCULATIONS.” 

Sir,—The author of the book mentioned above, with best thanks 
for your generally just and fair review of the proposed reform, in 
THE ENGINEER of January 28th, page 74, most respectfully begs 
permission and space in your columns for a gentle protest against 
your closing sentence, that ‘‘ the author has had in some cases to 
accommodate facts to fit the scheme,” and that he “despises 
decimals.” If ‘‘our present knowledge of matter,” as stated in 
scientific text-books and journals, were indisputably correct, then 
your sentence would be right, but a few quotations from acknow- 
ledged authorities will show that this is not the case :— 

(1) Prof. Armstrong (Chemical Society, March, 1896) :—‘‘ A pure 
substance is, and must ever remain, an ideal conception ; we 
should not speak of a substance as pure, when such a condition of 
matter is known to be unattainable.” 

(2) Lord Rayleigh, F.R.S. (Chemical News, vol. 1xxvi., page 316, 
3lst December, 1897) :— 

Relative density. 
Air, free from H,O and CO2 1°00000, which reduced to O=16 is=14°4750 
5°0000 


oa ” 2 16 
Nitrogen and argon (atmo- 

spheric) .. .. .. .. 0°97200 » * _ 
Nitrogen .. 0°96737 ‘sg dd 14°0027 
Hydrogen .. .. .. .. 0°06960 mA -0 1°0074 
Carbonic oxide (carbon 

monoxide) . os «« @9GM “si - 13°9997 


(3) Prof. Ramsay (address to the Chemical Section of the British 
Association, 1897 ; Chemical News, vol. lxxvi., No. 1969, page 92) :— 
“ Argon, atomic weight, 40 ; relative density, 20 (0 = 16).” 

(4) Prof. Wyatt W. Randall (Chemical News, vol. Ixxvi., No. 
1975, page 170) :—‘* Hydrogen, even filtered through a diaphragm 
of hot platinum, is not pure.” 

(5) Prof. Dewar (Chemical News, vol. Ixxvi., No. 1984, page 273): 
—‘‘ By liquefying air, one volume of hydrogen can now be detected 
in 1000 volumes of air.” 

(6) A. Scott (Journal Chemical Society, 1897, page 550—564):— 
‘* Atomic weight of carbon revised, O = 16, C = 12°0008.” 

(7) Prof. Ostwald (Zeitschrift fiir Physikalische Chemie, 1897, 
vol. xxiv., page 379) suggests that instead of C = 12°0008, C = 
12°0000 is the correct value. 

Hydrogen, the lightest of all known substances, will be increased 
in weight by admixture with any other substance :—2499 cubic 
centimetres of absolute pure hydrogen of relative weight 1°0000, 
if mixed with 1 cubic centimetre of argon of relative weight 
20°0000, will form 2500 cubic centimetres mixture of relative weight 
10074, the weight ascertained by experiment, and no chemical or 
other test is known that could remove or detect this admixture. 

Nitrogen is in our atmosphere always mixed with argon, and 
even when most carefully purified it contains traces of argon :— 
1999 cubic centimetres of absolute pure nitrogen of relative weight 
14°0000, if mixed with 1 cubic centimetre of argon of relative 
weight 20°0000, will form 2000 cubic centimetres of mixture of 
relative weight 14°0030, the weight found by experiment, and this 
impurity it would be impossible to remove or to detect. 

Carbon monoxide—carbonic oxide—CO consists of equal volumes 
of O and C, say, 500 cubic centimetres of oxygen of relative weight 
16000, combined with 500 cubic centimetres of carbon of relative 
weight 12°000, forming 1000 cubic centimetres CO of relative 
16 + 12 — 14-000, not 13°97, as found by experiment. 

These quotations and calculations will prove that the chemical 
standards in my book fully agree with the results of modern 
research, and by no means are accommodated to fit my system. 

Numerous disagreeing physical standards may also be quoted 
from text-books and scientific journals; thus, the determinations 
of relation between specific heat at constant volume and at con- 
stant pressure :— 


weight 


12 statements for atmospheric air, varying from 1:1°3885 to 1:1°4210 
3 ” hydrogen ” yy»  1:1°3852 to 1:1°4239 
8 ” oxygen ” yy 1:1°4100 to 1:1°4210 
4 * nitrogen 1:1°4030 to 1:1°4210 
3 a vapour of water 1:1°2970 to 1:1°3170 


(Author's standard, 12:17 =] ii * 416666). 
Calories required to heat 1 kilog. of hydrogen 1 deg. Cent.—Three 
statements varying from 3°3996 to 3°4046 calories ; author, 3°400 
calories, Pressure of water vapour at temperature + 0 deg. C. Reg: 
nault, 4°56 mm. of mercury ; Pouillet, 5°059 mm. ; Dieterici, 
2°310 mm.; author, 3°1920 mm. 
To determine the quantity of heat in 1 kilog. of steam of 
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100 deg. Cent., M. Regnault made thirty-six experiments, the 
results of which varied between 635°6 and 638°4 calories; he 
adopted the mean of them, 636°68 calories ; author's calculated 
value, 636°70 calories. 

The dynamic equivalent of heat has been determined by many 
renowned experimenters. In a list of twenty determinations, 
collected from text-books and journals, the results vary from 421 
to 437 metre-kilogs. per one calorie ; Joule, 423°56 metre-kilogs. ; 
author's calculated value, 423°813 metre-kilogs. 

The quantity of heat produced by combustion—calories per one 
kilog. of hydrogen—is, according to Andrews, 33,881 ; Humphry, 
34,722 ; Favre and Silbermann, 34,462 ; Dulong, 34,742 ; Thomsen, 
34,181 ; Fischer, 34,384; Bell, 34,166; Letheby, 34,693; author, 
34,680. Calories per one kilog. carbon monoxide, CO, according to 
Kennedy, 2389; Favre and Silbermann, 2403 ; Dulong, 2489; 
Fischer, 2440 ; Bell, 2444 ; author, 2477}. 

With regard to decimals, my opinion is that they are very handy 
and useful, and a glance at my book will show that I freely use 
them ; but in calculations for the determination of exact standard 
values vulgar fractions are far superior, and their use highly 
simplifies such calculations. C. J. T. Hanssen, 

Copenhagen, February 12th. 





ROLLER BOATS. 


Str, —Within the last year or so illustrated articles have appeared 
in newspapers and magazines, and even in engineering Journals 
such as the Screativic American, describing Bazin’s and Chapman's 
‘* roller boats,” but the strange thing to me is that no one seems to 
have pointed out the fundamental fallacy underlying these so-called 
inventions, and to my amazement I read a report by Sir E. Reed 
on the Bazin boat totally ignoring it. It seems to me about time 
that some one pointed this out. 

This roller netion, I fancy, has been invented over and over again. 
When I[ was a pupil, some forty years ago, I invented it, and had 
a model constructed consisting of a light wooden frame supporting 
four hollow wheels of tin 2ft. in diameter and about 4in. in depth. 
A dynamometer was attached to the end of the towing line, and 
wedges fitted so that the wheels could be jammed to prevent them 
revolving. I floated this model on our river, and towed it with 
the wheels loose at first. They sank to about one-fourth their 
diameter, and to my surprise and disappointment turned very 
slowly and cast up a considerable bow wave. I then jammed the 
wheels, and observed that the bow wave seemed hardly any 
larger, and the pull on the dynamometer very little greater than 
before. Then my blunder dawned upon me, and I reproached 
myself for my crass stupidity in not remembering that the resist- 
ance offered by the water was not in a horizontal direction, but in 
one perpendicular to the surface of the rim of the wheel, é.e., in 
the direction of the axis, so that the turning of the wheels was due 
to the friction of the water only. 

The six wheels of Bazin’s boat represent the prows of six small 
vessels, each of which has to plough its way through the water. 
Chapman’s boat is a cylinder driven broadside on through the 
water. Skin friction only equals that due to midship section in a 
very long, well-proportioned boat. It is obvious, then, that the 
small saving in skin friction obtained by the rolling action can 
never counterbalance the enormous loss due to unsuitability of 
form for ploughing through the water presented by Bazin’s boat, 
and still more so by Chapman’s. E, W. Young, 

187, Macquarie-street, Sydney, New South Wales. 


IMPROVEMENTS ON THE ERIE CANAL. 

Str,—On page 177 of THE ENGINEER for February 25th, is a 
reference to the improvements being made on the Erie Canal, but 
it may be well to explain that the Legislature referred to is that of 
New York State, and not of the United States National Govern- 
ment. Neither does the canal extend to New York, but from 
Buffalo, on Lake Erie, to Albany, on the Hudson River, Albany 
being 140 miles and Buffalo 440 miles from New York City. The 
canal is 363 miles long, owned and maintained by the State, and 
no tolls are charged. The boats are run by individual owners, 
some having two or three boats and others larger numbers. This 
is, of course, a very uneconomical method of operating, since each 
man has high expenses for maintenance, repairs, and operation, 
and has to try toget rates high enough to repay him. A company 
owning a large fleet of modern barges and boats could operate to 
much better advantage. When opened in 1825, the canal was 40ft. 
wide on top, 28ft. on the bottom, and had 4ft. of water. In 1836 
the work of enlarging was commenced, making it 70ft. and S6ft. 
wide, with 7ft. of water. The present improvement is to give 9ft. 
of water, but in view of the cost of the work and of operating 
the canal it is proposed to turn it over tu the national Government, 
as it forms merely a link for through traffic between ports on the 
Great Lakes and the seaport of New York, and does not carry 
much local traffic. E, E. RusseELtL TRATMAN, C.E, 

Chicago, U.S.A., March 10th. 


THE DUM-DUM BULLET. 

Str,—‘“‘ M, T.” states in a letter in your issue of February 18th, 
that his bullets are either open based or solid based. I have not 
yet seen any *303 sporting bullet with an open base, and can only 
judge by the bullets of the ‘‘M. T.” pattern which are to be 
bought from the trade, and which are all solid based ; in fact, he 
claims in one of his patents a compound bullet with lead inserted 
from point and a solid base. I do not claim the placing of a 
cannelure near the base as my invention, and have never done so. 
‘*M. T.” states that there is no advantage to be gained by coning 
the base. This is hardly polite of him, to say the least of it, as I 
asserted in my former letter that ithad been proved at Dum-Dum, 
practically after firing many thousands of rounds, that coning the 
bullet prolonged the life of the rifle considerably, and this is the 
case whether it is a Lee-Metford or a Lee-Enfield. I do not agree 
with *‘ M. T.” that the wear on the rifle is due almost entirely to 
erosion. If so, how is it that a rifle wears out so very much more 
quickly with a bullet of the Tweedie pattern—solid base xconed— 
than with the hard-nosed service bullet! It is simply because the 
Government bullet—which has the thickness of envelope gradually 
thinned off towards the base—gives readily all along to the rifling 
when forced into the bore ; in bullets of the ‘‘ M. T.” pattern the 
thickness of envelope at the base is much thicker than in the 
service pattern, and, being solid based, they do not yield readily, 
and set up very great friction, and consequently wear the barrel 
very rapidly, A better bullet for war or for sporting purposes pro- 
bably can and will be devised than either the Dum-Dum or Tweedie 
pattern bullets; but taken on their respective merits, and judging 
from exhaustive experiments, there is no doubt that the Dum-Dum 
bullet has proved to be preferable to the Tweedie. 

March 28th. N.S. B.-C, 





SHAFTING ACCIDENTS AND THE BOARD OF TRADE. 


Sir,—In a leading London “ Daily” I see an account of asad 
fatality that occurred recently in a shipbuilding yard at Paisley to 
aman painting a ceiling from the roof of which a line of shafting 
depended. His clothing was caught by the shaft, and the un- 
happy man was whirled to his death before it could be stopped. 

Quite lately I was concerned in a somewhat analogous case at 
Grays. An employer was summoned to the police-court there by 
the Board of Trade to answer a charge of not fencing in 
some shafting in accordance with the Factories Acts, but the 
summons could not be maintained, and was at the last mo- 
ment withdrawn. It was clear to any practical man that the 
shaft in question was protected as well as could be under 
the circumstances. In this case the shaft was in a covered 
trench and not overhead. It appears that the deceased removed 
the cover and descended into the trench to replace a belt, and was 


entangled with the shaft and killed. In my opinion, from what I 
gathered in the Court, the unfortunate man contributed to his 
death by entering the trench in a long-tailed coat, and by not 
leaving it ere re-starting the shaft. Now, why in the name of 
humanity and common sense should a man work or be allowed to 
work in the vicinity of running shafting in loose jackets or other 
wholly unsuitable clothing? He might almost as wel! at once com- 
mit ‘ hara-kari.” 

I do not see how shafting can be protected and fenced so as to 
be absolutely free from danger, but I do think it behoves eim- 
ployers and employed alike to exercise all available precautions and 
safeguards in their power, especially in view of the frequency of 
shafting accidents. W. S. WorssaM, 

Chelsea, 8.W., March 29th. 





LINDE’S METHOD OF LIQUEFYING AIR. 


Str,—I have no intention to enter into controversy with Mr. 
Hampson, but as I am responsible for bringing Dr. Linde’s method 
before a London audience, I think I ought to say, first, that I 
referred in my lecture at the Society of Arts to the provisional 
specification lodged by Mr. Hampson prior to the date of Dr. 
Linde’s British patent; and, secondly, that I find nothing in that 
specification to detract from the novelty of Dr. Linde’s invention. 

Engineeri:t g Laboratory, Cambridge, J. A. EWING, 

March 29th. 








LAUNCHES AND TRIAL TRIPS. 





ON Wednesday, March 23rd, the steamer Tannenfels, which has 
been built by Messrs. Wigham, Richardson, and Co. for the 
Deutsche Dampffschiffahrts Gesellschaft Hansa, of Bremen, went 
for a trial trip, and then sailed for Middlesbrough to load. The 
Tannenfels is 432ft. in length by 54ft. beam, and is fitted with 
quadruple-expansion engines balanced on the Yarrow, Schlick, 
and Tweedy system, working at 2101b. pressure, and fitted with 
Howden’s forced draught. This is the fifth set of engines of this 
type built by Messrs. Wigham, Richardson, and Co. for these 
owners, and the former ones have been so successful that the 
Hansa Company has ordered others of the same type. The 
owners were represented on the trial trip by Mr. Wulff, and the 
steamer sailed under the command of Captain Allerholt. 

On Wednesday, March 23rd, Messrs. Wigham, Richardson, and 
Co. launched from their Neptune Shipyard, Newcastle-on-Tyne, 
a finely-modelled steel screw steamer, which they are building to 
the order of the Cork Steamship Company, of Cork, for their con- 
tinental service, and which is the third steamer built by Messrs. 
Wigham, Richardson, and Co. for this company. 
255ft. in length by 334ft. beam, and will be fitted with triple- 
expansion engines, designed to drive her at a good speed. There 
is also very comfortable accommodation for a limited number of 
passengers, and the arrangements for working both the ship and 
cargo are of the most modern and improved type. The owners 
were represented at the launch by Captain Hore, of Liverpool, 
their marine superintendent, and by Mr. Flockhart, their superin- 
tendent engineer. As the vessel left the ways she was named the 
Umbre, the ceremony being performed by Miss Hore, daughter 
of Captain Hore. 

On the 23rd ult. Messrs. Ropner and Son, Stockton-on-Tees, 
launched a fine steel screw steamer of the following dimensions, viz.: 
—Length between perpendiculars, 315ft.; breadth extreme, 44ft. 
6in.; depth moulded, 23ft. 4in. The steamer has been built to the 
order of Bergen owners, and is of the single-deck type, with the 
builders’ patent trunk, full poop, bridge, and topgallant forecastle. 
The saloon and cabins for captain and officers will be fitted up in 
the poop aft ; the accommodation for engineers will be provided in 
iron houses on the bridge deck, and the crew will be berthed in 
the forecastle, as usual. She has double bottom on the cellular 
principle for water ballast, and has been designed to carry a dead- 
weight cargo of about 4465 tons, and has extra large cubical 
capacity for measurement cargoes. She will have all the most 
recent appliances for the expeditious loading and unloading of 
cargoes ; has direct steam windlass, steam steering gear amidships, 
with powerful screw gear aft ; four large steam winches, to which 
steam is supplied by a vertical multitubular donkey boiler working 
at 80 Ib. pressure ; stockless anchors, &c. She will be fitted with a 
set of powerful triple-expansion engines by Messrs. Blair and Com- 
pany, Ltd. As she left the ways Miss Evelyn Ropner, of Preston 
Hall, gave her the name of Symra. 

Messrs. Robert Stephenson and Co., Ltd., launched from their 
shipbuilding yard at Hebburn last week a fine steel serew steamer 
for the Irish Channel trade, which has been built to the order of 
Messrs. Wm. O. McCormick and Co., of Kingstown, Co. Dublin. 
The vessel is of the raised quarter-deck type, with accommodation 
for captain and officers, &c., under bridge amidships, and for crew 
forward in topgallant forecastle. She is classed 100 Al Lloyd's for 
hull and machinery. Her dimensions are: — Length, 160ft.; 
breadth, 25ft.; and depth, 11ft. 10}in. There is a double bottom 
in the fore and after holds for water ballast, also in after peak. 
All her deck fittings and the mechanical appliances are of the most 
recent type. The propelling machinery consists of a set of com- 
pound surface-condensing engines, having cylinders of 20in. and 
42in. diameter by 30in. stroke ; one boiler, 13ft. diameter and 10ft. 
long, having two furnaces of large size and to work at 120 Ib. 
pressure. ‘The vessel has been surveyed during construction by 
Mr. Charles Thompson, consulting engineer, of Newcastle-on-Tyne, 
on behalf of the owners. On leaving the ways the vessel was 
named the Rathfran by Mr. E, N. McCormick, of Glenageary 
Park, Kingstown. The other visitors present included Miss 
Barrett, of Southport, and Mr. A. V. McCormick, B.A., of the 
firm of Messrs. W. O. McCormick and Co, 

On March 21st the steamship Edenhall, built by Irvine’s Ship- 
building and Dry Docks Company, Limited, West Hartlepool, to 
the order of Messrs. J. E. Guthie and Co., of the same town, 
proceeded to sea on her trial trip. Her dimensions are as follows : 
313ft. by 44ft. by 23ft. Sin., with poop, bridge, and topgallant 
forecastle, cellular double bottom for water ballast, all fore and aft 
and in after peak. Special regard has been paid for dealing with 
rapid loading and discharging of cargoes, for which extra large 
hatchways have been fitted with powerful winches of the company’s 
own make, and double derricks to each hatch, together with all 
the latest improvements in the entire outfit of the vessel. The 
boats are placed on a platform deck overhead, and forming an 
awning for the protection of the crew in tropical climates. The 
engines, which have been built by Messrs. William Allan and Co., 
Limited, Sunderland, are of the triple-expansion type, with 
cylinders 22in., 364in., and 6lin., stroke 42in., steam being supplied 
by two sigle-ended boilers, working at a pressure of 160 1b. per 
square inch. During the trial a mean speed of 11 knots was 
obtained, and Mr. Craig, who represented the owners, expressed 
himself highly satisfied with the smooth working of the engines 
and general equipment of the vessel. The builders were repre- 
sented by Mr. Purdon, manager, and the engine builders by Mr. 
Harrison, manager. The vessel proceeded to Blyth, under the com- 
mand of Captain Haun, to load for her maiden voyage. 

On Friday afternoon there was launched from the west yard of 
Messrs. C. S. Swan and Hunter, Limited, Wallsend, a steel screw 
steamer built to the order of Messrs, The British Maritime Trust, 
Limited, of London. The vessel has been designed to carry a dead- 
weight cargo of 5600 tons on a moderate draught, or to carry a 
very large measurement cargo. Her dimensions are :—Length 
between perpendiculars, 330ft.; breadth, 45ft. 3in.; depth moulded, 
28ft. 9in. The steamer is built to the highest class at Lloyd’s, on 
the spar deck rule, under special survey. She has a house aft, 
long bridge, and topgallant forecastle. On the top of the 
bridge in steel houses is placed the accommodation for the 
officers, engineers, &c., whilst the crew are located in the 












The steamer is | 


as 


forecastle. Water ballast will be carried j 
double bottom. Six powerful steam waahes = caller 
with a full complement of derricks and dischar ing lid 


The steam windlass is of the latest design, whilet’ae Gear, 
type of steering gear placed aft, and controlled from the ee 
will be fitted. The machinery is of the latest type of ridge, 
expansion engines, built by the North-Eastern Marine Engi “ 
Company, Limited. The cylinders are 24in., 40in, ‘aa 
diameter, by 42in. stroke, supplied with steam by two large Hin, 
ended boilers, working at a pressure of 170 Ib. per square ine ee 
leaving the ways the steamer was named Gloriana hy Mr. On 
Thompson, wife of the local manager for Messrs, Furness, Wi ; 
and Co., Limited. “S; Withy, 
The steam yacht Sunflower has been built to the order f 

Walter Greene, of Nether Hall, and has been designed by M of Mr 
. we . Parsi, Y Messrs, Day 
Summers, and Co,, Southampton, Her dimensions are :_ KN 
between perpendiculars, 138ft.; breadth moulded, 21ft,: dent 
12ft. 8in. The yacht is handsomely titted throughout, the Poss jr} 
state cabin, which is immediately abaft the engine-room ra 
capacious ws extending the whole width of the vessel, anf 
some 12ft. long. All the fittings in this cabin are of oak onde 
oak dado of handsome design runs all round the cabin ; the b ik 
heads above will be covered with decorated Linerusta Walt : 
There are three large state cabins abaft the owner's cabin and “6 
forward of the machinery ; these cabins have American waloat 
and American ash furniture and dado panelling. There are rs 
bath-rooms for the use of the owner and his guests. The dinige 
saloon is situated in a large deck-house aft, this saloon being 18h 
long and 11ft. wide ; there is another deck-house forward, the front 
part of which contains the smoking-room, abaft this is q well 
arranged lavatory with handsome vestibule leading into both apart. 
ments. The accommodation for officers and crew, which js in the 
fore part of vessel, is exceptionally roomy and good. he machi. 
nery, which has also been designed and made by the firm, is of the 
most modern type, the engines being triple-expansion and designed 
to run ata high speed. The boiler will be supplied with feed. 
water by a pair of Weir's patent automatic feed pumps, The 
boiler is of extra large size, and is fitted with three Morrison's 
suspension furnaces ; the working pressure is to be 160 |b, The 
yacht will be lighted throughout by electric lights, the clectric 
plant being supplied by Messrs. Christian and Phipps. he yacht 
is to be fitted with Reid’s steam windlass, Davis’ steam steering 
gear amidships and screw hand gear aft; the boats are being sup- 
plied by Messrs. Summers and Payne. The yacht and machinery 
have been constructed to Lloyd’s highest class, and built under 
special survey. The order for this yacht was placed with the firm in 
the middle of November last, so that she has only been four months 
in course of construction ; the engines and boiler, which are of 500. 
horse power, are also ready in the shops and have been made in 
the same time. The yacht is expected to be completed and ready 
for the owner's use by the end of next month, 
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Compound Locomotives.—The assistant-professor of experi- 
mental engineering at Purdue University, Mr. R. A. Smart, recently 
read a paper before the members of the St. Louis Railway Club on 
‘“The Performance of a Four-cylinder Compound Locomotive,” 
The paper gave at some length particulars of tests made on the 
Vauclain compound locomotive presented some time ago to this 
university by the Baldwin Locomotive Works. The following 
conclusions are arrived at by the author :—(1) The change in 
distribution of steam in the cylinders of a four-cylinder compound 
locomotive of the type experimented upon is such as to give with 
increase of speed increased horse-power and economy up to 
270 revolutions per minute. (2) The results indicate that the 
power will continue to increase for speeds considerably above 270 
revolutions per minute. (3) The increase in economy with increase 
of speed of the four-cylinder compound is chiefly due to a decrease in 
cylinder condensation, as shown by the quality of steam at release 
in the low-pressure cylinder. (4) The average steam consumption 
obtained for the compound is much lower than the lowest con- 
sumption shown by the simple engine. It is probable that, under 
similar conditions of operation on the road, the compound loco- 
motive of the type under consideration will show a lower steam 
consumption for all speeds and cut-offs. The fact that at the 
slower speeds and longer cut-offs the curves of a diagram show 
that the compound is less efficient than the simple, would seem to 
be in direct conflict with this conclusion, and also with the results 
of many road tests in freight service. It should be remembered, 
however, that while the tests of the compound were run under 
cut-offs approximating closely to those used in freight service, the 
cut-offs employed with the simple engine were such as are 
commonly employed in passenger service. Had the latter been 
run at longer cut-offs—those commonly employed in freight service 

the steam consumption curves for the simple engine would have 
been moved higher up on the diagram, thus showing an advantage 
for the compound under all conditions of running. (5) The results 
of extended investigations which have been carried on at Purdue 
have established certain relations existing between the rate of 
evaporation and the evaporative efficiency of a representative 
locomotive boiler. Basing the conclusion upon these results, the 
saving in steam shown by the compound locomotive in these 
tests under consideration would result in a saving in coal of from 
18 to 33 per cent. 

YORKSHIRE COLLEGE ENGINEERING SocreTy.—The annual meet- 
ing of the Yorkshire College Engineering Society was held on 
March 2lst, at the Yorkshire College, Leeds, Mr. J. H. 
Wicksteed, President, occupying the chair. The hon. sec., Mr. R. 
Holroyd Slade, read the report, which stated that at the close of 
the twelfth session of the Society's existence the Committee were 
able once more to present a satisfactory report, the meetings 
having maintained the high average of the preceding session in 
regard both to the quality of the papers and to the attendance of 
members. ‘There could be little doubt that the Society was of 
practical value to all engineers, both young and old, whether civil, 
mechanical, electrical, or otherwise, for the number of members on 
the roll was still increasing, and now constituted the largest 
membership the Society had ever had. The average attendance at 
the ten ordinary meetings had been slightly over 73, or 1275 better 
than the record average of the preceding session, The Committee 
desired to tender their thanks to the gentlemen who had read 
papers, and also to the gentlemen who had thrown open their 
works for the inspection of the members. The membership was 
now 189, as compared with 162 at the end of the preceding session 

an increase of 27. Mr. A. E. Nichols, hon. treasurer, presented 
the financial statement, which showed a credit balance of 
£18 lls. 5d. On the motion of Mr. E. Whitehouse, seconded by 
Mr. J. C. Cornock, the report and balance-sheet were adopted. 
Mr. F, Grover moved and Mr. E. Whitehouse seconded the re- 
election of Mr. Wicksteed as president. This was supported by 
Mr. A. E, Nichols, and carried unanimously. Mr. Wicksteed, in 
intimating his willingness to follow the example of Mr. McLaren, 
and to serve for a second year, suggested that members could add 
to the value and interest of the meetings by contributing freely to 
the discussions, Messrs. A. E. Nichols (treasurer), R. Holroyd 
Slade (hon. secretary), and G. W. Smith (assistant secretary) were 
re-elected, and the Committee were appointed as follows :—To 
represent day students, Mr. W. A. Wales and Mr. Adams ; even- 
ing students, Messrs. Bolton, Howatson, and Cridlan ; past students, 
Messrs. G. F, Carter, W. H. Drake, E. Whitehouse, and C. Ww. 
James ; associate members, Mr. W. Gilpin and Mr. A. Towler ; 
hon. members, Mr. F. Grover. Mr. Slade moved a vote of thanks 
to Mr. Wicksteed for his services as president, and acknowledged 
the valuable aid he had rendered the Society by inducing — 
men of eminence to contribute papers. Mr, G. F. Carter seconde 
the resolution, which was carried by acclamation, Votes of thanks 
were also accorded to the retiring Committee and officers. The 
programme for the ensuing summer session was afterwards dis- 
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TRON, COAL, AND GENERAL TRADES 


oar pIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 

vnange in Birmingham to-day- Thursday—and_ yesterday in 
on ‘Change ton, all the discussion was concerning the prospect of 
Wolverhamy 3 of this district securing a reduction in the railway 
the iron = sult of the interview between the railway companies 
rates a8 the I a week ago. The deputation was a very large 
and ee nt one, and represented the Birmingham and South 
and ea “ ‘ron, steel, and galvanised iron trades, and the 
Staffords saicipe) ot yrporations and chambers of commerce. 
district — of trade on the week shows little change. The 
Lovalhoor to the Iron Trade Wages Board have declared the 


imasters 


, ants 
accountane net average—for the last two months upon 
selling sao iron to have been £6 0s, 8d., compared with 


manufactu 
~* Qs. 6d. for the 
i oe seciber and October last. 
wages. 
worker’ strict ironworks maintain the late average production of 
+ 6000 tons of finished iron per week—estimated—and there 
Oe aly volume of business coming in, with fair contracts 
ng for next quarter's supplies. 
lling prices continue much about the same as a week 
viz., as to sheets, £6 to £6 2s, 6d. for singles ; £6 2s. 6d. to 
90, for doubles; and £6 15s, to £7 for lattens. Galvanised 
ye on re sheets are £9 10s, to £9 12s. 6d., delivered Liverpool or 
—_. Common bars are quoted £5 12s, 6d. to £6, and merchant 
ditto "£6 10s. Hoops are £6 5s, to £6 10s., and gas tube strip 
£5 12s. 6 


6d. * 
In the pig iron trade demand continues excellent from the bar 
jron and ot 


her merchant ironmakers, and the shortness of supplies 
supports selling prices. Imports of American pig iron into this 
district, however, act as somewhat of a check upon Midland 
makers putting up their quotations as fast as they otherwise would 
do. Northam: ton forge pigs are still quoted 42s, 6d. to 43s. 6d., 
North Staffordshire 44s. to 45s., and Derbyshire about the same 
price. Local makes are quoted :—Best all-mines, 64s, 6d. to 
67s. 6d.; ordinary all-mines, 50s. to 55s. ; part mines, 44s, to 48s., 
according to mixture ; and cinder pigs, 40s. to 41s. 

No change having been made in ironworkers’ wages, the wages 
of blast furnacemen will remain unaltered until the first ‘‘ making- 
up” day in June, 3 ; 

The steelworks continue busy. It is stated that the present 
local output of Bessemer and Siemens- Martin steel is larger than 
it has ever been since the production of steel was introduced here 
some fifteen yearsago. The make of acid open-hearth steel in this 
district last year is returned at 64,450 tons of ingots, and of basic 
open-hearth steel 105,077 tons of ingots. Both these totals are a 
good increase on the previous year, the increase under the latter 
head being 23,000 tons. The production of manufactured open- 
hearth steel was :—Bloomsand billets, 38,714 tons ; platesand angles, 
36,000 tons ; and bars, 23,537 tons ; total, 92,251 tons. Although 
output is advancing, current prices alike as regards Bessemer 
and open-hearth steel are looked upon by makers as much too 
low in presence of the higher prices of pig iron. 

During the week there have been considerable consignments of 
steel sheets for enamelling to London merchants, by whom they 
are despatched to France, Spain, South America, and other 
markets. The thinnest gauges of these sheets realise excep- 
tionally high values. 

The strength in the copper market continues, and owing to the 
political uncertainties there is more excitement attached to this 
metal just now than has been observable for a long time past. 
There is little chance of any early increase in supplies ; indeed, the 
probabilities are rather the other way, especially if there should 
be any outbreak of hostilities between Spain and America. The 
tone is therefore firm, and buyers who have ready capital at com- 
mand are operating forwardly, believing this to be the wisest 
course at the moment. G.M.B. are quoted cash, £50 13s. 9d. to 
£50 18s. 9d. on the London market, and £51 1s. 3d. to £51 6s. 3d. 
three months; tough is quoted £54 to £54 5s. for cash; best 
selected, £54 15s, to £55 15s.; and strong sheets, £62 per ton. 

Considerable interest has been aroused in Birmingham by its 
becoming known that Messrs. Earle, Bourne, and Co., brass cased 
and general tube manufacturers, had determined to open a branch 
works in Spain. It seems that the firm has secured from the 
Spanish Government a monopoly for the manufacture of bedstead 
tubes in that country for five years, and Mr. J. W. Earle, one of 
the members of the firm, is now in Spain, arranging for the esta- 
blishment of the new works, which will most probably be in the 
neighbourhood of Bilbao, 


two closing months of last year, and £6 0s, 9d. 
No change will occur in iron- 


is 
arriving for 1 
Current se 








NOTES FROM LANCASHIRE, 
(From our own Correspondints.) 

Manchester.—The disturbed outlook abroad has necessarily had 
amore or less unsettling effect upon the commercial outlook of 
late, but notwithstanding this the general feeling has been one of 
confidence in the future, and now that the prospect is distinctly 
less threatening a more buoyant tone is at once uoticeable, and 
the market is getting more nearly in touch with business that has 
hitherto been held back. The prevailing opinion is, that if outside 
disturbing influences can be avoided, there is more than a pro- 
bability that the present year will witness greater activity through- 
out all branches of the engineering, iron, and steel trades, than 
has been known for aconsiderable time past. The position already 
is one of exceptional strength ; machine tool makers, stationary 
and locomotive engine builders, boilermakers, machinists, and ail 
sections of the engineering trade, have more work offering than 
can be put through the shops for the next twelve months, whilst 
all the leading pig iron makers are heavily sold, and although 
finished iron seems at present to lag behind, all descriptions of 
both raw and manufactured steel are in large request. 

The Manchester iron market, although not as yet bringing 
forward any greatly increased weight of buying, has during the 
past week been characterised by a more animated tone as regards 
inquiries, which would no doubt lead to considerable transactions 
if makers were prepared with some concession on current rates 
to meet buyers. Merchants, here and there, are still rather low 
sellers, but makers show no disposition to give way in the least, 
and, being well sold for the present, they are evidently preferring 
to wait until consumers are compelled to cover requirements, when 
they evidently anticipate they will be in a position to command 
even better prices than are now ruling. Local and district brands 
remain practically unchanged, makers being exceedingly firm at 
the full list rates, and in most cases so well sold that, notwith- 
standing only small orders are just now giving out, these are 
ample to take away any iron they have to offer. Middlesbrough is 
not quite so strong in proportion as other brands, and in the open 
market is obtainable at about 48s, 4d. to 48s. 7d., with makers’ 
quotations about 49s, 1d. to 49s. 7d. net cash, delivered by rail 
Manchester, 

In Scotch iron slight advances are in some cases quoted, but the 
average figures remain at about 47s. 6d. to 47s. 9d. for Glen- 
garnock, and 47s, 9d. to 48s. for Eglinton, delivered Mersey ports, 
and 2s, 8d. extra Manchester docks. The difficulty of obtaining 
freights for Manchester is restricting the supply of American pig 
iron offering here, and in some cases quotations are simply nominal 
at about 45s, 6d. for ordinary brands, delivered Manchester docks. 
here are, however, ample supplies at the Mersey ports at about 
old rates, i 

In the finished iron trade a fairly good business is offering 
for bars, but mostly at the recent minimum rates of about 
£5 12s, 6d. delivered Manchester, which manufacturers are now 
declining to entertain, the general quotations being £5 13s. 9d. to 
#5 15s., but the maximum quotation is scarcely more than nominal, 


and not much business is being put through at £5 13s. 9d.; North 
Staffordshire bars remain at £5 17s. 6d. to £6. Sheets and hoops 
are without quotable alteration, but business in both the above 
classes of finished iron continues slow. 

A brisk tone continues to prevail both as regards raw and 
manufactured steel. Hematites are hardening up on the recent 
minimum quotations, and 58s. and 58s, 6d. to 59s. 6d., less 25, 
represent about the average quotations for No. 3 foundry qualities. 
Local-made billets remain at £4 6s. 3d. net cash ; steel bars, £6 to 
£6 5s.; with boiler plates averaging £6 7s. 6d. to £6 10s., delivered 
in the Manchester district. 

Throughout all branches of the engineering trade in this district 
the position continues one of exceptional activity. Here and 
there I hear reports of some slackening off in the weight of new 
work coming forward, but this is perhaps only what might have 
been expected. In the first place, the rush for orders held in 
abeyance during the dispute, which were pressed forward imme- 
diately after the settlement, could not continue indefinitely ; and 
in the second place, the inability of engineering firms to comply 
in many cases with the requirements for anything like early 
delivery is no doubt diverting some portion of the new work 
which might otherwise have been secured. Any change which is 
thus indicated in the situation does not, therefore, represent 
decreasing activity, but rather that engineering firms are already 
so full of work that they have been unable to entertain many in- 
quiries, and these consequently have had to go elsewhere. 

In the coal trade the month closes with a steadier tone than 
seemed probable last week. The renewed spell of exceptionally 
severe weather has again briskened up the demand upon the better 
qualities of round coal suitable for house-fire purposes, and not 
only kept pits on full time, but has tended to check the downward 
move in prices, which seemed not unlikely to result, here and there, 
in some definitely announced reduction. In isolated cases there 
has been some slight giving way, but, generally, list rates remain 
without quotable change, best Wigan Arley averaging 10s. to 
10s. 6d.; Pemberton 4ft. and seconds Arley, 8s, 6d. to 8s, 9d.; 


common house coals about 7s. per ton at the pit mouth. 
Notwithstanding a fairly good fdemand upon the lower 
class round coals for steam and forge purposes, the local 


output continues in excess of requirements, and this, with com- 
petition from other quarters, keeps prices low, 6s. to 6s. 6d. re- 
maining the average figures at the pit mouth. Engine classes of 
fuel still move off fairly well, and with the output of slack at 
many collieries barely suthcient to meet the requirements of their 
customers, a steady tone is maintained with regard to prices. 
There is, however, no scarcity of supplies in the open market, and 
slack is beginning to come forward in increasing quantities both 
from Derbyshire and Yorkshire, with the result that although 
some attempts have been made to harden up on present quotations, 
it can scarcely be said that any appreciably higher prices are being 
got. Common slack still averages about 3s. to 3s. 6d., medium 
3s. 9d. to 4s, 3d., and best qualities 4s. 6d. to 4s. 9d. at the pit 
mouth. 

The shipping business is moderate, with prices hardening on 
recent minimum rates, ordinary steam coal now averaging 7s. 9d. 
to 8s, 3d., delivered Mersey ports. 

Barrow.—The hematite pig iron trade remains strongand active, 
and makers have not reduced their prices, which stand at 50s. per 
ton for|parcels of mixed Bessemer numbers net f.o.b., although 
hematite warrants have fluctuated during the week between 
49s. 1d. and 49s, 4d., at which point sellers now stand, with buyers 
at 4%s, 34d. Warrant iron has not been in active sale during the 
week, and holders generally are very firm. They have every 
reason to be, because makers are very fully sold forward, and the 
prospects of the trade are highly satisfactory. Forty-one furnaces 
remain in blast, as compared with 36 in the corresponding week of 
last year, Stocks during the week have been further reduced by 
2192 tons, making the decrease since the beginning of the year 
7511 tons, and leaving the stocks still in hand at 176,939 tons. 

Iron ore is in very full consumption, and although the output 
has been considerably increased of late, the demand is greater 
than the supply. Prices have advanced, and raisers can get readily 
lls. 6d. to 12s. per ton for good average sorts net at mines, 15s. 
to 16s. being the quotation for best sorts, while Spanish ore is 
selling at about lis, to 15s. 6d. delivered at West Coast ports. 

There is every prospect of a very brisk future in the steel trade. 

In the shipbuilding trade there are indications of all-round im- 
provement. Builders, as reported last week, are very full of work, 
by reason of the new orders received, and it is evident further 
important contracts are expected. 

The coal trade remains quiet and slow. 
and active demand. 

Shipping is briskly employed, and exports show satisfactory in- 
creases. The exports of pig iron from West Coast ports last week 
were 13,700 tons, and of steel 9769 tons, as compared with 13,547 
tons of pig iron, and 5343 tons of steel in the corresponding week 
of last year, showing an increase of 153 tons of pig iron, and 4426 


Coke is in very brisk 











tons of steel. The aggregate shipments this year total up to 
123,412 tons of pig iron, and 133,548 tons of steel, as compared 
with 98,553 tons of pig ircn, and 103,465 tons of steel in the 
corresponding period of last year, showing an increase of 24,859 
tons of pig iron, and 30,083 tons of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE coal trade of the South Yorkshire district has been stiffened 
a little in household sorts by the wintry weather which has pre- 
vailed during the last week. The collieries, taken all round, are 
working well, and it is pretty evident that the output is greater 
than the demand, as stocks are increasing at several of the pits. 
Sea-borne coal from Durham and Northumberland is being taken 
in heavy weights to the metropolis, with the effect of keeping prices 
low. A fair average tonnage of South Yorkshire coal, however, 
is going to London, and there is again an improvement in the call 
for the higher qualities. In the Eastern Counties competition gets 
increasingly keen, although the coal merchants are pretty success- 
ful in their efforts to keep up prices through combination. Silk- 
stones are making 8s. 3d. to 8s. 6d. per ton; secondary sorts, 
7s. 6d. to 7s, 9d. per ton. Barnsley ‘‘ softs,” which are in 
abundant supply, are obtainable at 7s. 6d. to 8s, in the best 
qualities, while 7s. to 7s. 3d. is quoted for secondary descriptions. 
In the thin coal pits there is rather less doing, and very few of 
these undertakings are working to an adequate profit. Steam 
coal is weaker in regard to sales made in the open market, but of 
course the great weight now being brought to bank is removed to the 
various railway depdts under the usual contracts. Both Hull and 
Grimsby are taking diminished tonnages, but there is no doubt 
that very soon business will be quite as brisk as in the correspond- 
ing period of last year. For steam coal in the open market 
quotations are from 7s. to 7s. 6d. per ton at the pits, although 
secondary qualities of steam coal can be had at 6d. to 9d. per ton 
less. It is somewhat disappointing to find a rather languid 
demand generally for fuel for steam-generating purposes. In the 
Yorkshire and Lancashire manufacturing districts the call is not at 
all equal to what was anticipated, and were it not for the excep- 
tional tonnage taken for coking purposes coalowners would be 
burdened with excessive stocks of this class of fuel. Prices, how- 
ever, remain pretty much what they were. Best screened slack is 
obtainable in quantities at the pits at 2s. to 2s. 3d. per ton, 
ordinary slack fetching no more than 1s, 9d. perton. The demand 
for coke continues to increase largely, and it will still get larger, 
as new ovens are being erected at various district collieries. Derby- 
shire, Northamptonshire, and North Lincolnshire are taking the 
bulk of the weight in coke. Best washed coke is at lls. 3d. to 
lls. 6d., ordinary smelting coke makes from 10s. to 10s. 6d. per 
ton at the works. 

In the heavy branches there js every prospect of the good busi- 








ness now doing being maintained for months. The three armour- 
making firms are working to the full extent of their powers of pro- 
duction, which they are quite ready to increase should the Govern- 
ment require. The work now in hand includes heavy orders from 
the British Admiralty, as well as for battleships and other war 
craft for continental and distant Powers, A large business 
is also done in guns, large armour-piercing projectiles, and others 
of smaller calibre. The materials required for railway engines, 
wagons, carriages, &c., are being very freely ordered from the 
Sheffield firms. Various railway companies are showing great 
enterprise in equipping themselves with new stock. There is 
likewise a brisk business in marine material, both on home and 
foreign account. 

Lord Charles Beresford, M.P., who is chairman of Messrs. 
John H. Andrew and Co., Ltd., Toledo Steel Works, Sheffield, was 
in this city on the 29th ult. on the business of his Company, and 
took the opportunity of having a conference with the Council of 
the Chamber of Commerce, returning to London in the afternoon. 
The conference, which was in private, concerned the Admiralty 
orogramme of 1898—9, and the present state of shipbuilding in her 
Majesty's dockyards and by contract. Lord Charles, interviewed 
by a member of the Press, stated that from the information he 
had received he was perfectly satisfied that the Sheffield armour- 
plate manufacturers were quite able to produce all the plates that 
would be required if the full Admiralty programme was carried 
out. Speaking at the annual meeting of Messrs, Charles Cammell 
and Co.’s shareholders, on the 30th ult., Sir Alexander Wilson, the 
deputy-chairman and managing director, stated that whatever the 
Government wanted in the way of armour they could get it out of 
the Sheffield works, 

In the lighter trades there is rather less doing in silver, electro- 
plate, and cutlery. It is anticipated, however, that an improve- 
ment will soon be perceptible, particularly in the metropolitan 
demand. In no branch of loca] industry has more progress been 
shown than in machinery applicable to file cutting, and further 
improvements in the mechanism adapted to this industry have 
recently been made. The enormous business now done by Sheffield 
in files is entirely due to the sense which has been shown in meet- 
ing the world’s requirements by the full and free use of the best 
appliances that ingenuity can devise. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

A GOOD account cannot well be given this week of the condition 
of the pig iron market, for instead of improving, as it should be 
doing at this period of the year, business is going from bad to 
worse ; very few fresh orders are forthcoming, and a slacker time 
than the present has not been known this year. Political compli- 
cations are regarded as the cause of this depression. The end of 
the month has forced many speculators to sell, and most of the 
transactions that have been ‘‘ squared off” have been done on the 
basis of 40s. per ton for No. 3, which would leave the speculator 
a loser by at least 1s. 6d. per ton. But no bond fide sales of iron 
for actual delivery have been reported at so low a figure ; 40s. 6d. 
has been the price that makers and merchants generally asked for 
prompt delivery, as well as for delivery over the second quarter of 
the year, and not much has been sold at less ; a few small lots have 
been done at 40s. 3d.—a price which is calculated to leave a very 
poor profit for most producers, taking into account the extra 
expenses that are now incurred on account of the three-shift system 
at the furnaces. On the other hand, there is a tendency among 
the leading firms to adopt certain American practices—to blow a 
stronger pillar of blast, for instance, to have separate blowing 
engines for each furnace, and to keep the blast on when tapping 
operations are in progress. At some of the works the output per 
furnace has been increased at least 10 per cent. recently. No. 4 
foundry pig iron is quoted at 39s, 9d.; grey forge at 38s. 6d.; and 
mottled and white, 38s. 3d. per ton for early delivery, but some 
business has been done at 3d. less. 

The situation has been more favourable as regards hematite pig 
iron than it is in regard to Cleveland pig, and this notwithstanding 
the keen competition of the West Coast makers. East Coast iron 
is undoubtedly dearer than West Coast, and on this account the 
makers of the former have lost a good deal of their Shettield trade. 
Then the shipments from the West Coast have considerably in- 
creased this year, and it is believed that this is at the expense of 
the East Coast makers. However, the latter are uot making any 
efforts to keep this part of the trade, as they can get from loca! 
consumers the higher prices they ask, and local demands take up 
nearly all the iron that is made, while the stocks in the public 
warrant stores are small and decreasing, and it is reported that 
the same may be said of the stocks in makers’ hands. Mixed 
numbers of East: Coast hematite pig iron are not below 50s., and 
there is no difficulty in selling at that for local consumption. 
Average Rubio ore is sold at 14s. 6d. per ton delivered at makers’ 
wharves in this district. 

The exports of pig iron from the Cleveland district were poor for 
March—much below those of the corresponding month last year, 
when 129,000 tons were shipped. It was, however, expected that 
over a hundred thousand tons would be sent away, that being the 
lowest that is reported for any month except the three winter 
months. No doubt this would have been so, but the severe gales 
which have lasted for the greater part of a week have quite upset 
calculations, steamers being delayed so long that they could not be 
loaded in time. Up to Wednesday night 91,615 tons had been 
shipped, as compared with 77,338 tons in February, and 124,047 
tons in the corresponding month of last year to 30th. The 
decrease is chiefly to the Continent, and particularly to Germany, 
which for the last two years has taken an extraordinarily large 
tonnage of pig iron from this district—over 1200 tons per working 
day last year—but this year so much is not required, as the 
Germans have so greatly increased their production that they will 
not need to import anything like so much iron as they have been 
receiving. It therefore would appear that the shipments over sea 
of pig iron from the North of England will be on a smaller scale 
than those of last year. The stock of Cleveland pig iron in 
Connal’s public stores on Wednesday was 91,562 tons, increase for 
the month 5106 tons. Of hematite iron 44,110 tons were held, 
decrease for month 2053 tons. 

The severe gale at sea, besides curtailing the exports of all kinds 

of iron and steel from the North of England, has also seriously 
inconvenienced some of the Tees-side pig iron makers, Several 
firms are without spare load on which to deposit their slag, and 
cannot procure it near their works. They have, therefore, to load 
the slag in barges and have it towed out several miles to sea, 
where it is tipped. During the stormy weather the barges could 
not be taken out, and the slag making over and above what the 
barges would contain had to be temporarily deposited in the 
yards, 
“ The finished iron and steel manufacturers, though not booking 
many orders at present, have plenty of contracts to keep them 
fully employed for a long time, and maintain their prices very 
well, especially for angles, the producers of which in some cases 
find themselves in a position to refuse orders. Steel ship plates 
are at £5 10s.; steel ship angles, £5 7s. 6d.; iron ship plates, £5 5s. ; 
iron ship angles, £5 2s. 6d.; common iron bars, £5 5s,; steel sheets 
(singles), £6 17s. 6d.; and packing iron, £4 12s. 6d., all less 24 per 
cent. and f.o.t. Inquiries for steel rails are fairly numerous and 
for good qualities, especially on Indian account, and the activity 
which has existed in this branch of trade for two years or more 
bids fair to be continued for the rest of the year. The price of 
heavy steel rails is about £4 10s, net at works. 

The Consett sliding scale shows an increase in the price of steel 
plates, and the millmen there and at other steel works which 
regulate wages by the Consett scale have received a 24 per cent. 
advance, It is noticeable that while the Consett scale in the 
previous adjustment took 2} per cent, from the men’s wages, which 
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was restored at the present adjustment, the finished ironworkers’ 
scale has operated just in the opposite way. The actual average 
price realised for steel plates is not made public, 

Ironfounders are generally well occupied, 
founders. 

The coal trade is showing good features ; but there is not the 
pressure to buy steam coals that there was, now that the 
dispute in Wales is not likely to cause any stoppage of work. The 
deliveries had to be curtailed during the last week or so on 
account of the storm, as vessels did not arrive at the ports to be 
landed, and a considerable number of collieries have worked 
irregularly in consequence. Last week the shipments were little 
more than half the quantities reported during the corresponding 
period of last year. Best Northumberland steam coal has been 
quoted at 8s. 9d. per ton, f.o.b., and small at 3s, 9d. to 4s. Gas 
coals are 7s. 3d. to 7s. 9d., f.o.b. The Devonport contract for 
16,000 tons of gas coal has been divided been the Thornley and 
New Leveson Collieries, each supplying 8000 tons, and the price 
is 6d. above that of last year. Coke is firm at an average of 
13s, 6d. per ton, delivered equal to Middlesbrough, or 15s. 6d. f.o.b. 
At the South Pelaw Colliery, near Chester-le-Strect, fifty new 
coke ovens have been built. 


especially pipe- 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron warrant market has been very quiet during the 
greater part of the week. The circumstances of the trade do not 
seem to lend themselves to speculative business in warrants, 
although there is undoubtedly an impression abroad that at pre- 
sent prices pig iron warrants might turn out a profitable invest- 
ment. The demand on the part of consumers is well maintained, 
and the pig iron trade as a whole appears to be in a healthy con- 
dition. Business has been done in Scotch warrants from 46s. to 
46s. 24d. cash, and 46s. 3d. to 46s. 5d. one month, the quantity of 
iron changing hands being comparatively small.. The demand for 
Cleveland iron under the form of warrants has been very limited. 
A small quantity was done at 40s. 2d. for delivery in twenty-one 
days, and there were also transactions at 40s. 3d. one month, but 
there was little inquiry for cash warrants. In Cumberland hema- 
tite warrants, business was done at 49s. 3}d. cash, and 49s. 6}d. 
to 49s. 7d. one month. 

There are eighty-one furnaces in blast in Scotland, being the 
same number as at this time last year, and of the total thirty-five 
are producing ordinary, forty hematite and six basic iron, 

The prices of Scotch makers’ iron are steady. Govan and 
Monkland, f.o.b. at Glasgow, Nos. 1, are quoted 46s. 74d.; Nos. 3, 
46s, 3d.; Wishaw and Carnbroe, Nos. 1, 46s. 10$d.; Nos. 3, 
46s, 44d.; Clyde, No. 1, 51s.; No. 3, 47s. 6d.; Gartsherrie, Calder, 
and Summerlee, Nos, 1, 51s. 6d.; Nos. 3, 48s.; Coltness, No. 1, 
52s. 6d.; No. 3, 48s. 6d.; Glengarnock, at Ardrossan, No. 1, 
Sls. 3d.; No. 3, 46s. 3d.; Eglinton, at Ardrossan or Troon, and 
Dalmellington, at Ayr, Nos. 1, 48s. 3d.; Nos, 3, 46s. 9d.; Shotts, 
at Leith, No. 1, 52s.; No. 3, 48s.; Carron, at Grangemouth, No. 1, 
5ls. 6d.; No. 3, 48s. per ton. 

Scotch hematite pig iron is in large demand for the steel works, 
and is steady in price, merchants quoting 53s. 6d. per ton, 
delivered at the steel works. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6137 tons, compared with 5203 in the corresponding 
week of last year. Of the total there were shipped to the United 
States 50 tons, India 190, Australia 325, France 65, Germany 615, 
Russia 300, Holland 510, Belgium 10, Spain and Portugal 80, 
China and Japan 30, other countries 32, the coastwise shipments 
being 3641 against 2825 in the same week of last year. 

The finished iron and steel departments are well employed, 
especially the latter, there being great activity at most of the 
steel works, and full quotations for steel are now more easily 
obtained than hitherto, 

The engineering trades, marine, locomotive, and general, are 
getting filled up with work, and founders and the allied trades are 
sharing in the general improvement. 

The coal trade has been well employed in the past week, the 
home demand being active, and even increasing in some quarters, 
while the inquiry for export has also been improving. The total 
coal shipments from Scottish ports have been 135,023 tons, com- 
pared with 135,029 in the preceding week, and 129,652 in the same 
week of last year. There is a large and steady consumption of 
coals at the various manufacturing works. Main coal is quoted f.o.b. 
at Glasgow 6s. 6d.; splint, 7s. 3d. to 7s, 6d.; ell, 7s. to 7s. 6d.; 
and steam, 8s, to 8s, 3d. per ton, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

A LARGE meeting of colliers’ delegates was held at Cardiff on 
Monday, to discuss the situation, the question of plenary powers, the 
advisability of getting a ballot from the colliers, and the suggestion of 
coalowners’ representatives that notices to end with the monthshould 
be extended to April 9th, so as to give ample time for discussion. 
Eventually, after the delivery of many speeches, it was resolved 
by a majority of colliers’ delegates, representing 9179, that a vote 
should be taken at the colleries, results to be sent in by Friday, 
1st April, and by another majority of 54 to 17, that the arrange- 
ment of the sliding scale committee for extending the time to 
April 9th should not be abandoned. Thus, so far, matters wear a 
more hopeful look, and between the present time and April 9th it 
is likely that a satisfactory arrangement will be brought about. 
Both parties must be impressed with the necessity, in the present 
satisfactory state of the coal trade, of avoiding a stoppage. On 
the eve of my despatch I learn that considerable interest is taken 
in the voting. The adult common-sense colliers spoken to are 
strong on the peace policy. Unfortunately the young, rash, and 
inexperienced muster considerably. 

Important shipments continue to the coaling ports. On Satur- 
day last 1770 tons were sent to Port Said, and some other consign- 
ments were notable ones, such as 9200 tons to Rio, another of 
3000 tons to Port Said, 8350 tons to Genoa, and 4000 tons to 
Venice. This week again was marked by a brisk continuance of 
heavy shipments from Cardiff, 6900 tons going to Port Said, 
10,600 tons to Genoa, 4150 to Rio, and 4080 to Smyrna. Last 
week the total shipments of coal from Cardiff amounted to nearly 
330,000, or nearly 20,000 tons more than those of the preceding 
week. Swansea, too, wasa good average, 35,789 tons; Newport 
a little below, chiefly on account of the weather, 48,032 tons 
foreign and 19,845 tons coastwise. 

Mid-week the tone of the coal market was reported as firm, but 
a good deal of uncertainty prevailing as to the future. If this 
should be intensified, an increase of business with Scotch and 
North of England coalowners may be expected. I hear that in 
Scotland a considerable degree of interest is centred upon the 
Welsh coal trade, and some business has been already diverted of 
a temporary character. 

Prices it will be seen, from the closing lists mid-week at Cardiff, 
are high, though a quieter feeling is apparent. A few days ago 
best steam small touched, in some exceptional cases, as much as 
8s. This week the quotation is easier, 7s, 3d. to 7s. 6d. Best 
large is at 13s, 6d. to 14s.; seconds, 12s. to 12s. 6d.; dries, 10s. to 
lls.; best Monmouthshire, 11s, 3d. to 11s. 6d.; seconds, 10s. 3d. 
to 10s. 6d.; seconds, small steam, 6s. 6d. to 6s. 9d.; and inferior 
from 6s.; house coal is now firmly held at 13s, 3d. to 13s. 6d. for 
best; Rhondda, No, 3, 11s.; brush, 9s, 3d. to 9s. 6d.; small, 8s, 3d. 
to 8s, 6d.; No. 2, Rhondda, 10s, 9d. to 11s,; through, 8s, to 8s, 3d.; 
small, 6s. 3d. to 6s. 9d. 

Swansea prices:—Anthracite, lls, to 11s. 6d.; seconds, 10s. to 
10s. 6d.; ordinary, 9s. to 9s, 6d.; small rubbly culm, 5s, 9d. to 7s.; 








steam coal, lls, 6d. to 13s, 6d.; seconds, 93. 6d. to 10s. 6d.; 
bunkers, according to quality, 8s. 6d. to 9s. 6d.; small, 4s, 6d. to 
5s.; house coals, No. 3, Rhondda, 10s, 6d. to lls, 6d.; through, 
9s, to 9s. 6d.; small, 8s. to 8s, 6d.; No. 2, Rhondda, 10s, to 
10s. 6d.; through, 8s. to 8s. 3d.; small, 6s. 6d. to 7s. All f.o.b. 
Swansea ; cash thirty days, less 24. 

Patent fuel is still quieter at Swansea than usual, only 2770 tons 
shipped last week. Prices are 9s. 6d. to 10s. At Cardiff trade is 
dull. Shipments have fallen off, and the high price of small ir 
hampering business. Makers, under exceptional circumstances 
prevailing, are asking high prices for prompt shipment. In coke 
trade is good and prices firm, ranging at Cardiff from 15s, to 17s. 
for furnace, 20s, to 20s. 6d. for best washed foundry, 17s, 6d. to 
18s, for ordinary, and 24s. for special. Pitwood market is easy. 
Good fir from France is quoted at 14s, 3d. to 14s, 6d. Iron ore 
continues in tolerably good demand at Cardiff and Swansea. At 
the former Rubio is quoted at 13s. 6d, to 13s. 9d., and Tafna 13s. 
to 13s. 6d. Swansea prices are slightly higher: Tafna, 14s. 6d.; 
Rubio, 15s. ex ship. This week large quantities have come in, 
principally for Cyfarthfa and Dowlais, chiefly from Bilbao, one 
cargo coming to Dowlais from Rio Marina, To Newport, Mon., 
large quantities have come in for the Blaenavon Company from 
Bilbao, and to the Pyle and Blaina Company from Ergasteria, 
One mixed cargo came into Cardiff for Stallybrass and Co, from 
Carthagena, esparto grass and ore. 

Lenox and Co., of the Chain Works, Pontypridd, have secured 
the Admiralty order for the next five years for cables and moor- 
ings. This has given a good deal of satisfaction in the district, as 
it will necessitate the employment of a large number of men. 

Newport dispatched a cargo of rails to London this week, and 
Cardiff 2080 steel plates to Trieste. 

The importations of pig iron to Newport from Millom have been 
considerable, 1485 tons coming in in one day, and 580 tons from 
Workington. Swansea imported in all last week 2087 tons pig, 
639 tons scrap steel, and 3110 tons iron ore. The principal works 
continue well employed, and the dispatch of tin bar has been 
marked, also of pig to (wmavon and Neath, and substantial orders 
for rails on Great Western account are being worked off, Satis- 
factory work in hematite iron continues the feature at Briton 
Ferry Works, and the whole of the smelting furnaces at the Briton 
Ferry Steel Works were busy. Vernon, Raglan Bay, and Gwalia 
tin-plate works were in full activity all the week. 

In the Swansea Valley the output of steel for the week was 
nearly 200 tonsin excess of the preceding. Upper Forest, Duffryn, 
and Landac- Millbrook, were busy last week. There are now thirty 
tin-plate mills at a standstill in the district, but demand for tin- 
bars is brisk. The full complement of mills was going at Pontar- 
dawe, Clydach, Beaufort, Cwmfelin, and three at Foxhole. To 
these must now be added four at Cardonnel Works, the dispute 
having been satisfactorily arranged. The finishing departments 
are ‘‘easy.” 

Closing prices in iron and steel on Change, Swansea, this week 
were as follows :—Pig iron, Glasgow warrants, 46s. 14d. to 46s, 24d. 
cash buyers. Middlesbrough, No, 3, 40s. 0}d. prompt ; hematite, 


50s. 9d. Welsh bars, £5 7s. 6d. to £5 10s. Sheet iron, £6 7s. 6d. 
to £6 10s. Sheet steel, £6 7s. 6d. to £6 12s. 6d., with the usual 


extras for the higher gauges, Steel rails, heavy sections, £4 10s. 
to £4 12s. 6d.; light, £5 10s, to £5 12s. 6d. Bessemer steel: Tin- 
plate bars, £4 1s. 6d.; Siemens, £4 2s. 6d, Tin-plate makers’ 
quotations : Bessemer steel cokes, 9s. 6d. to 9s, 9d.; Siemens coke 
finish, 10s, to 10s, 3d.; ternes, per double box, 28 by 20 C, 17s. 6d., 
18s. 6d. to 21s, 6d. Best charcoal, 10s, 6d, to 12s. 6d.; wasters, 
all brands, 6d, to 1s, less than primes. Block tin £4 17s, 6d. to 


£5 10s, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE upward movement in the iron trades over here, if there is 
any, has certainty not been of a nature to influence the general 
tone of the market, for up to date consumers do not care to place 
more orders than are absolutely necessary, and the best that can 
be said with regard to prices is that for some specially favoured 
articles a fair stiffness is shown. 

Pig iron is still comparatively quiet, but the demand for finished 
iron and steel continues pretty lively on the Silesian iron market, 
spring orders coming in satisfactorily, and there has also been a 
fair inquiry reported on foreignaccount, but as offers are numerous 
on foreign markets, prices remain depressed for most articles. The 
plate business has continued to improve a little, and so has the 
sheet trade, but competition is extremely keen. 

The Rhenish-Westphalian ironworks have been pretty well 
engaged all through last week. Inquiries for the different articles 
of structural iron have increased, and there is likewise much life 
stirring in the railway line, while sheets continue dull, and the 
demand for bars, though here and there becoming more animated, 
has, on the whole, remained unsatisfactory. The girder mills are, 
as a rule, pretty fully occupied, and three to four weeks is the 
term of delivery generally asked for fresh contracts ; prices, how- 
ever, for girders as well as for bars remain low. 

Deliveries in engine coal haveZbeen very strong upon the week, 
especially to the Rhein and Ruhr ports, while in Upper Silesia the 
coal trade has been quieting down lately. The Government collieries 
of Silesia have fixed their summer quotations rather higher than last 
year, and the different sorts of small coal are even quoted 20 to 
50 pf. p.t. higher than in winter. Shipments in Silesian coal 
during the first two weeks in March have been highly satisfactory, 
amounting to 65,860 wagons, against 56,303 wagons in the corre- 
ponding period last year. 

Very slight alterations only can be noticed in the iron and steel 
trades of Austria-Hungary ; the demand for merchant iron increases 
but slowly, while structural iron is selling rather more briskly. 
Dulness and depression continue the characteristics of the sheet 
trade, axles and hardware are likewise flat. At the machine 
factories only a moderate activity is going on. 

List prices for raw and finished iron are, charcoal pig iron, white, 
45°50 to 47fi.; grey, 48 to 51fl. p.t. Coke pig iron, grey, 48 to 
51; white, 46 to 47; mixed, 46 to 45fl. p.t. Bessemer ingots, 
76 to 80fl. pt.; Styrian bars, 112 to 122f1.; girders, 111 to 125t1.; 
steel plates, 137°50 to 165fi.; boiler plates, 180fl.; tank plates, 
135fl.; galvanised sheets, 210 to 265fl. p.t. free Vienna. 

The Servian iron trade has been irregular, and, taking it all 
through, unsatisfactory for the last few weeks, Imports to Nisch 
were three wagons bars and hoops, three ditto steel, one wagon 
wire nails from Austria-Hungary. 

Concerning the Turkish iron trade, some sales in bars and iron 
girders are known to have been effected with Belgian firms, Nail 
rods were ordered from Germany. Prices are firm. 

Business transactions on the Bulgarian iron market have been 
but small lately ; supplies in sheets came from England, zinc plates 
from Germany. In enamelled articles, which formerly had been 
principally supplied by Austrian firms, Belgian and German com- 
petition is exceedingly keen. Imports last month were 364 q. 
merchant iron from Austro-Hungary, 340q. merchant iron and 
230 q. wire nails from Germany, 334q. structural iron from 
France. 

In Belgium the iron-producing establishments have plenty of 
work on hand, but current prices still leave much to be desired, 
and there is as yet no tendency towards improvement perceptible. 
Exports have been on the whole rather limited ; only in structural 
iron foreign demand is brisk. 

The coal trade in Belgium is well engaged, and quotations are 
inclined to rise. Several iron producers have, however, threatened 
to cover their demand in coal from abroad rather than pay the 
advance of 50 centimes per ton which the collieries have recently 
asked for fresh contracts. 

A change for the better cannot be stated to have taken place 
on the French iron market since previous weeks, but the occupa- 
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STEAM coal is a little easier, but owing to the disy 


sliding scale the market is rather unsettled. 
many steamers having been sent elsewhere. 


ute on ¢ 
Tonnage is sg 
House coal js in i 


demand, but owing to the rough weather sailing vessels are i 
Iron ore telegrams received this morning from Bilbao intima, 


that a strike of workers is very probable. Coal exported { 
week ending March 26th was: Foreign, 48,032 tons, and cog 
wise 19,845 tons. Imports for week ending 29th were. mg 
iron, 4285 tons; iron ore, 7410 tons; pitwood, 3747 loads. ) 
rails, 130 tons, Steel and iron works are fully employed, oneaae 
in finished iron and steel, and every prospect of good demand fy 
the year. i 
Coal: Best steam, 11s, 6d. to 11s. 9d.; seconds, 10s, 64, 4, 
10s. 9d.; house coal, best, 11s.; dock screenings, 7s, 6d,: “he 
small, 7s. 3d. to 7s. 6d.; smiths’ coal, 6s. 6d, Patent fuel md 
Pig iron: Scotch warrants, 46s, 2d.; hematite warrants, 49s "gla 
f.o.b, Cumberland ; Middlesbrough No. 3, 40s., prompt; Mid. 
dlesbrough hematite, 51s. Ironore: Rubio, 18s, 3d, to 18s, 64, Taine 
13s. to 13s. 3d. Steel: Rails, heavy sections, £4 10s. to £4 19, 6d, 
light ditto, £5 10s, to £5 12s. 6d., f.o.b.; Bessemer stee) tin-plats 
bars, £4 1s. 6d,; Siemens steel tin-plate bars, £4 2s, 64 all 
delivered in the district, cash. Tin-plates: Bessemer steel, coke 
9s, 9d.; Siemens, coke finish, 10s. Pitwood, 14s. 9d, to 1s, 
London Exchange Telegram: Copper, £59 168, 3d ; Straits tie 
£65, Freights: Firm, especially to the Mediterranean ports, 








TRADE AND BusINESS ANNOUNCEMENTS.—The Cape Asbestos 
Company, Limited, ask us to state that the delivery of orders wij] 
not be affected by the recent fire at Carlisle-avenue.—Mr. Hudson 
Maxim has changed his address to Claremont, 47, Effra-road 
Brixton, London, $.W.—Messrs. Fleming and Ferguson, Limited’ 
Paisley, have received an order from the Government of Wester 
Australia for a twin-screw tug for Freemantle, 


SANITARY INSPECTORS’ AsSsOCIATION.—The annual meeting of 
the Western Branch of the Sanitary Inspectors’ Association was 
held in the Guildhall, Gloucester, on fetesier, and passed off very 
pleasantly, business and pleasure being judiciously blended, The 
delegates numbered about fifty. The hon. sec., Mr. T. J. Moss 
Flower, and Mr. H. J. Kirby, both of Bristol, said they had com. 
municated with the members of Parliament of the Bristol district, 
asking them to support a Bill to be submitted to Parliament, for 
securing tenure of office and superannuation for all sanitary 
inspectors. The letter addressed to the parliamentary representa. 
tives pointed out that while Poor-law officers were protected in 
this matter, the sanitary inspector, who, so to speak, carried his 
life in his hands from day to day, by being brought into continual 
contact with infectious diseases, and thereby not only jeopardised 
his own life, but the lives of those dependent upon him, had no 
protection whatever. Further, that an inspector was appointed 
from year to year, and was subject to instant dismissal through 
no fault, except that he had honestly endeavoured to give effect 
to the law of the country on a matter of the most vital importance 
to all. The replies were considered favourable. Mr. Lewis Fry 
said he should be prepared to meet the views of the Association 
as far as possible ; Colonel Hill promised to give the matter his 
best consideration ; while the Right Hon. Sir M. E. Hicks Beach 
said he could not comply, as it would be contrary to the rules for 
him, asa member of the Government, to allow his name to be 
placed on a public Bill not introduced by the Government. The 
matter was outside his Department. Mr. R. Read, A.M.I.C.E., 
city surveyor of Gloucester, read an interesting paper on ‘ Notes 
on Sewerage,«Drainage, and the Water Supply of Gloucester.” 
Mr. T. G. Dee, sanitary inspector of Westminster, followed with 
a mee on “ Tenure of Office,” in which he asked that an officer 
should not be dismissed unless he was proved to be incompetent, 
or to have misconducted himself. Mr. W. H. Grigg, sanitary 
inspector of Fulham, gave some specially interesting and edifying 
‘* Reminiscences of our Visit to Belgium.” He said that at 
Antwerp they found that all diseases were classified, and contact 
between those of different classes was as rigorously forbidden as 
if they were scheduled contagious complaints. Mr, F. W. Waller, 
F.R.1.B.A., and Mr. Medland, F.R.I.B.A., explained plans fora 
new infectious hospital at Gloucester, a public library, and addi- 
tions to the municipal schools of science and art and technology, 
and the company i adjourned to luncheon. A number of the 
delegates afterwards inspected places of interest in the city. The 


visitors received a very hearty reception at the hands of the civic 


authorities, 


THE PuHysicaL Soctety.—At the meeting held last week, 
an instructive paper was read by Mr. A. Stansfield, on ‘“‘ Thermo- 
Electric Pyrometers.” In obtaining photographie records of the 
readings of thermo-electric pyrometers, the range of measurement 
is limited by the size of the photographic plate. For long ranges 
of temperature the sensitiveness of the galvanometer must there- 
fore be small, When it is desired to examine the temperature 
changes in detail, as, for instance, at the melting points and 
freezing points of metals, it is necessary to employ some device for 
giving a more open scale for the short temperature ranges that 
include those particular points, For this purpose two galvano- 
meters are arranged in parallel, and so that they have their deflec- 
tions recorded on the same photographic plate. The less sensitive 
galvanometer covers the entire range of temperature throughout 
an observation ; the other is brought into use for magnifying 
special portions of the range. In this latter case part of the 
electromotive force of the thermo-couple is compensated by an 
opposing electromotive force, applied at two points of the circuit, 
from a battery of Clark cells in series with a high resistance. The 
recording apparatus consists of a photographic plate mounted on 
a float that rises steadily when water is admitted into a cylinder. 
The source of light is a glow lamp, enclosed in a wooden box. A 
brass tube with a rectangular diaphragm at the end nearest the 
lamp cuts off all light except that from a selected piece of vertical 
filament. Light from this filament is reflected by the plane gal- 
vanometer mirror, and is focussed upon the photographic plate by 
a lens in front of the galvanometer ; this method was suggested 
by Professor Boys. The ‘‘cold” junctions of the thermo-couple 
are both inserted into a hypsometer. Very serious discrepancies 
exist between the indications of couples having nominally the same 
composition ; they are too great to be attributed to accidental 
differences in the constitution of the alloys. Although with 
p'atinum alloys, coupled with platinum, 10 per cent. of iridium 
gives a more powerful couple than 10 per cent. of pure rhodium, 
the partial substitution of iridium for rhodium very considerably 
lowers its thermo-electric power. The result suggests that the 
change in the thermo-electric power of a metal depends upon the 
extent to which it is saturated with the alloying metal ; thus, 
10 per cent. either of rhodium or iridium would, per se, more com- 
pletely saturate the platinum than would 10 per cent. of 
mixture of the two metals. The author discusses a series of 
curves derived from his experiments. He concludes that, thermo- 
electrically, there may be two classes of metals—(1) the ordinary 
metals, for which the curve representing the first differential of 
electromotive force with respect to temperature is a straight line 5 
and (2) the platinum metals, together with a few such as nickel 
and cobalt, for which the curve of their differential, multiplied by 
the absolute temperature, is a straight line, 
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THE PATENT JOURNAL. 


rd from “The Illustrated Oficial Journal o) 
Condensed — Patents.” 


Application for Letters Patent. 





+ * When inventions have been “communicated " the 
name and address of the communicating party are 
printed in italics. 


17th March, 1898, 


512. TRAP, J. Gifford, London, 
6513. ARCHIMEDIAN ScREW Etevators, E. J. Hough, 
London. 
6514. Hats, 
6515. EXHIBITING 
Kamm, London. 
6516, FIXING RAIN - WATER 
London. ” : 
517. Draw-orF Taps, 8. Myer and 
London. 2 

6518. Fink-ESCAPES, C. EK. Cooper, London, 

4519. Nurs, 8. H. Crocker, London. 

4520. Guns, A. Reichwold.—(F. Krupp, Germany.) 

6521. SCREWS for PROPELLING STEAMsHIPs, W. White, 
London. . 

:599, GLOBES, J. Walsh, London. 

65238. CYCLE CHAINS, R. A. Dennis and C, B. Oglesby, 
London. 7 i . 

PREVENTING Recor in Guns, W. 8. Simpson, 


C, F. Morris, London. 
CINEMATOGRAPHIC PicturEs, L. U. 


C. 
H. 


PIPEs, Thomerson, 


W. Joyce, 






325. Evectrotytic Apparatus, W. G. Luxton and 
the United Alkali Company, Ltd., London. 

6526. Exvecrro.ytic Apparatus, W. G. Luxton and 
the United Alkali Company, Ltd., London. 

g57, ApveRTIsING, J. J. Waddington, London. 

528. ProrectiNG PLANTS from ANIMALS, A. Chandler, 
London. 

599, Barr-cans, W. D. Shard, London. 

. Cover for the Corks of Borries, C. 
London. 

6531. Univinc Merar Boptks by Pressurr, C. Huber, 
London. 

592, CyLINDERS, C. Huber, London. 

. Dyes, O. Imray. The Farbirerke vorimals Meister, 

Lucius, dnd Briiniag, Germany.) 





Heron, 






0534. FastENERS for Drivinc Banps, J. W. Lea, 
London. 
6635. Boats, W. E. Kenway and T. V. Hughes, 


London. 

6536. Boxes, J. A, Gilburt, London. 

0537. Gas Meters, G. W. Pearce and 8. J. Whitbread, 
London, 

6538. Boxes, J. C. Roberts, London. 

6539. Winp.Lass, W. H. Harfield, London. 

6540, Gear, W. H. Hartfield, London. 

6541. Process for TREATING MEDICINAL OILS, F, Utasi, 
London. 

6542. Presses, H. E, Newton.—(R. Hoc, United States.) 

6548. Seat, H. Hibbard, E. W. Nunn, F. Solomon, and 
D. H. Barnard, London. 

6544. Leap-GLaziIno for Roors of Housss, G. Turner, 
London, 

6545. Propuctinc Fasrics from Raas, G. 
London. 

6546. Ixpico Printine, A. J. Boult.—-(— Elbers, Ger- 

647. CycLe WHeEELs, W. 
London. 

6548. Cycies, A. E. Anderson and the X Chair Patents 
Company, Ltd., London. 

6549. Fire Houpers, D. Glardon-Taquet and L. Berger, 
London, 

6550. Tor-cuips for Pepas of Cycies, G. C. Ewing, 

London. 

1, STEAM-ENGINES, 

ited States.) 

Lamp, C. L. Marshall, London. 





Kreuter, 


Erker and O. Léfiler, 







H. 


Baker, Wallington, Surrey. 

6554. Paper Box, C. H. Palmer and J. W. 
London. 

3555. Lockine Apparatus for Saves, J. Solomon, Liver- 
pool. 

6556. Harness, F. Rathbone, Birmingham. 





3597. Musrarp Pors, E. Toepke, Liverpool. 

6558. Provecri.es, R, A. Hadfield and A. G. McK. Jack, 
London. 

6559. Lamps, G, C. Fricker, London. 

6560, AuTomaTIC Freep Lupricators, R. J. Threlfall, 
London, 


18th March, 1898, 


6501. WasHinc Macuineg, F, T. Statham, Derby. 

6562. CycLte Hancer, J. Lawson and J. Bowker, 
Doncaster, 

6563. Boots, W. Roche, G. Shipley, and H. Addison, 
Leicester, 

6564, SIGNALLING Devicr, F. O. Roach, London. 

6565, WATER-HEATING APPLIANCE, F, W. Barratt, Wim- 
borne, Dorset. 

6566. Lamps, J. Holland, London. 

6567. Envecopss, A. H. Hall, Birmingham. 








6568. INLAYING Letrers, W. Donaldson, Newcastle-on- 
Tyne, 

6509. Worm and Wuere. Geartna, R. M. Deeley, 
Derby. 


6570. Lea Rest, H. de M. Wellborne and A. E. Hall, 
London, 
. Sutrt, J, H. Gaul, London, 
2. ‘* Frirr” J. Barker, Hanley, Staffs. 
6578, PNEUMATIC TIRED WHEELS for CycLgs, W. Breen, 
Dublin. 
6574. DETACHABLE SpLasuHeEr for Cycies, J. C, Pounden, 
Dublin. 
6575, Vatves for Hypravutic Hoists, J. A. Steven, 
Glasgow. 
6576. Exoines, W. H. Norgrove, Coventry. 
6577. Dospiks of Looms for Wravine, J. Ward, 
Halifax. 
6578. Taps, H. Sutcliffe, Halifax. 
6579, SrretcHeERs for AMBULANCE PuRposEs, H. C. 
Chambers, Sheffield. 
6580. MetaLuic Disc WHEELS for Raitways, J. Baker, 
Sheffield, 
6581. Steam GeneRATOR Furnacks, P, J. E. E. Cham- 
bost, Liverpool. 
6582. STEAM GENERATORS, H. Shield and D. J. Howells, 
Liverpool. 
= Looks for Bicycirs, G. W. Mohrstiidt, Birming- 
1am. 
6584. Waite Leap Manuracture, H. E. Taylor, New- 
castle-on-Tyne. 
6585. Wearino Biocks for Van Braxes, W. J. Mair, 
London, 
6586, ala tact AppLianck, 8. Hulme, Black- 
poo. . 
6587, NeCK-TIK FasteNkR, I. H. Mallin, Glasgow. 
(588, SoLprr, W. H. Siddle, Glasgow. 
6589, UNLocKING WATER-TIGHT Doors, J. Davison, 
Glasgow. 
6590, Harness Rinas, W. A. Bullows, London. 
6591, Apparatus for TestinG Drarns, H. Stephenson, 
London. 
6592. Hat Box, J. Hobbs, London. 
UE METALLIC Compounps, G. 
Thomson, United States.) 
6594. ConstrucTING NxcKs for Botts, J. E. Steeven- 
son, Derby. 
6595. Sprina Nais, 8. S. Hazeland, St. Sampsons, 
Cornwall. 
6596, Sextants, E. J. Carter, Everton. 
6597, Vessets having E._evatinc Decks, A. Brown, 
-London. 
6598. Tires, A. C. Arter, Barham, Kent. 
6599, Automatic Toy Squirts, 8S. E. Statham, Man- 
chester, 
6600, CurTina 
London, 
6601. CistrrNs, W. Tordoff, London. 
6602. Fire Stoves, R, Wilson and §S. Goodman, 
London, : 











L. Thomson.-+{(4. 


Coat, C. Koerte and I. Atkinson, 


Apparatus for Exuisirina Paorocrapns, W. R. | 
| 6647. 
Denmead, | 





H. Lake.—(P. Cunningham, | 


6603. Lantern, E. P. B. Estler and Gebrueder, Picht, } 


aud Co., London. 

6604. TANK Batt Vatve, G. Foster.—(4. H. Waller, 
Natal.) 

6605. TELEPHONIC 
Aitken, London. 

6606, Prorecrina CycLe Gear Cuatns, A. Vickers, 
London. 

6607, Separator for Barrery Piares, E, J. Clark, 
London. 

6608. ENvELopE and Lerrer Sueet, A. T, Wilmot, 
London. 

6609, Preumatic Tires, A. Penniall and T. V. Riordan, 
London. 

6610. Caain GearinG for VELocIpEDEs, T. Matthews, 
London. 

6611. CycLe AxLE, W. Shone, London. 

6612. Trap for the Destruction of Micr, A, Wood, 
London 

6613. ConnectING Crossep Bars, H. Ringel, Barmen, 
Germany. 


INTERCOMMUNICATION System, W. 


6614. Carps for Mrnpixnc Woot, 8. T. Amsden, 
London. 
6715. CorpiInc Macuines, E. and R. Cornely, 
London. 
6616. Non-conpuctina Coverincs, H. C., Michell, 
London. 
6617. CycLes, M. Matthews, A., and A. Jardine, 
London. 


6618. RecorpER, C. Hall, London, 

6619. Micropuonegs, L. M. Erricson, London. 

6620. Lastine Jacks, 8S. R. Twist, Londen. 

6621. MacuineE for ApPpLYING Bronze, W. B. Silverlock, 
London. 





6622. Dust-prn, 8. T. Alcock, London, 

6623. ALarMs, W. Briickner and A. Niemezik, 
London, 

6624. Book Ho.pgr, L. Liebel and H. Rosenzweig, 
London. 


6625. Ionrtinc Gas Burners, O. Imray.—(/aduatrie- 
werke Kaiserslautern Metall-und Povzellanfabrikation 
Gesellschaft mit beschiinkter Haftung, Germany.) 

6626. Moisreninc Mareriat, F. Hey, G. J. Roeder, 
and J. Adelsberger, London. 


6627. Connections for Sewer Pires, A. Gorton, 
London. 
6628. Fire-arms, A. J. Boult.—-(J. 7. Wiaborg, 


Sweden.) 
6629. ENGINE, 
London. 
6630. Or. BurNgrs, T. Clarkson and the Clarkson and 

Capel Steam Car Syndicate, Ltd., London. 

6631. Tites, C. Green, London. 

6632. SupporTinG Porrery WARE in Kins, H. Leak, 
London. 

6633. ELecrric Inpicator, F. W. Cooke and T. Ireland, 
London. 

6634. CENTRIFUGAL Pumps, L. Smit and Zoon, London. 

6035. Box, C. A. H. Reboul, London. 

6636. AppaRATUs for Repucinc Meta.s, C. E. Acker, 
London. 

6637. Propuction of MretaLiic ALLoys, C. 
London. 

6638. PRESERVING and TAWING Skins, U. de Gtinzburg, 
London. 

6639. OPENING TEXTILE Fisres, H. H. Lake.—{The 
Chevalier Guglielmo Raetz, Italy.) 

6640. Furnaces, Willans and Robinson, Ltd., P. A. 
Low, and W. M. Huskisson, London. 

6641. Furnaces, Willans and Robinson, Ltd., P. A. 
Low, and W. M. Huskisson, London. 

6642, Apparatus for Distnrectine, A. Zimmermann. 
Te Chemische Fabrik auf Actien vormals BE. Scher- 
ing, Germany.) 

6643. ARRANGEMENT of CuRTAIN Rops, J. H. Cholet, 
London. 

6044. Pump Hotpers, 8S. Heap, London. 


M. E. Gilbert and F H. Wichersham, 


E. Acker, 


} 6645. Gas, R. G. Biirstenbinder and F. C. Lauensrein, 





London. 

6646. Brakes, G. A. Woolley, London. 

ComBustTion Enaines, A. J. Boult.—(C. de Haupt, 
Belgium.) 

6648, ComBustiIon Enoryes, A. J. Boult.—(C. de Hav pt, 
Belgium.) 

6649. Morors, C. 
London. 

6650. CycLes, W. P. Thompson,.—(J. F. Brady, United 
States.) 

6651, CeLLuLosE, F. Btthler, Liverpool. 

6652. Luna-rEsTING Apparatus, B. McKenzie, Liver- 


Ww. 





3. Piston-Rops for Steam Enorines, G. F. Malmros, 
Liverpool. 

6654. PastinG MACHINES, J. 

Bac for WORKMEN'S 
London. 

6656. Tires, E. Edwards.(The Lozier Manufacturing 

viupany, United States.) 

6657. Ou. Lamps, C. Dewey.—{H/, Pellak, Austria.) 


8. Beeman, London. 
Toots, W. 0. Wilford, 


6655, 





| 6658. Bortnc Apparatvs, F. H. Davis, London. 


Or Lamps, T. H. 
London. 

6660. Harts, A. M. Clark.—(@. F. Landauer-Donner, 
Germany.) 

6661. HanpLe Bar for Cycies, A. W. Hemmings, 
London. 


Mulch Jand O, Wiederhold, 


6659, 


19th Murch, 1898. 


2. SCRAPER ATTACHMENT to Brusnes, A. W. Permento, 
London. 

6663. TooLs, J, Brendner, London. 

6664. Hyprant and Stanp Pipr, W. Jones, London. 

6665. Hyprants for FiusHinc Drains, A. 8. Gear, 

London, 

166. ARTIFICIAL Lips, A. L. Woodland, London. 

6667. ELecrricaL Conerers, H. Godsal, London, 

6668. CyciEs, F. E. V. Baines, London. 

6669. Hus Case for Bicycirs, J. Sherratt, Birming- 

ham. 

6670. Trps for Curs, J. B, Scammell and E. A. Muskett, 
London. 

6671. Supports for Cycies, C. L. Tweedale, Ormskirk, 
Lancs, 

6672. ELECTRO - 
Dublin. 

66738. Breech MECHANISM for RirLes, H. W. Verdon, 
London. 

6674. Wrinpow Sasu Fasteners, W. Y. Challingsworth, 

irmingham. 

6675. CIGARETTE Ho.pers, G. H. and S, E. Wildsmith, 
Leeds. 

6676. Destructor Furnace, W. B, Hart and H, Royle, 
Manchester, 

6677. Hoists, E. B. Smith, W. H. and E. Asquith, 
Manchester. 

6678. Stipe VaLve for Steam, W. Marchant, Man- 
chester. 

6679. Stipe VatvEe for Steam, W. Marchant, Man- 
chester. 

6680. Cots, T. E. Wale, Birmingham. 

6681. Rearine Cuickens, A. J. Blake, Ross, Hereford- 
shire. 

6682. Curr for Hay Fever, E. B. Hill, Maidenhead. 

6683. Boor Sovgs, W. Floyd and J. Perkins, Northamp- 
ton. 

6684. Pipers, C. A. Day.—{J. F. Normoyle and H. J. 
Baack, United States.) 

6685. TRAWL, W. S. Green, Dublin. 

6686. FasTENING Box Covers, C. Jacob and J. Mallin, 
Dublin. 

6687. Beveracrs, A. G. Wheller and R. N. Preece, 
London. 

6688. Oars for Row1na Boats, A. Pengelly, Teign- 
mouth. 

6689. MetHop of TREATING Hips, J. K. Tullis, Glas- 













MAGNETIC Waves, A. F. Eves, 





gow. 

6690. Compounp Drivine Betts, J. K. Tullis, Glas- 
gow. 

6691. PowER-TRANSMISSION Devicr, W. T. Kammann, 
Glasgow. 

6692. DeLivERING Newspapers, T. G. Marsh and T. 
Thorp, Manchester. 

6693. Macuinery for STEERING, J. Lyall, Glasgow, 





Atkinson and W. H. Johnson, 
| 








6694. Gxak for VELocipEDES, W. F. Richaids, Man- 
chester. 

6695, ELECTRICAL-REGULATING Apparatus, R. E, B. 
Crompton and 8, W. Ashley, London. 

6696. RouGcuine Device for Horsessogs, J. F. Radford, 
Bristol. 

6697. CORRESPONDENCE Suxets, A. H. Hall, Birming- 
ham, 

6698. Covers for Books, F. J. Measures, London. 

6699. CyLINDRICAL Paper TuBE MACHINE, C. Ferrot, 
Brussels. 

6700. Fitaments for TeExtTILE Purposes, A. Millar, 
London. 

6701, Carts, D, Campbell, Glasgow. 

6702. “‘Sarety” Eco Capinet, D. Thomas, Bury St. 
Edmonds. 


6789. Presser Fiyvers for Jack Frames, J. Fowler. 
London. 


! 
| 6790. Hotpinc Wixpow Buinp Corps, H. Dearden 


Halifax. 


| 6791. Pygumatic Ore Stamp, G. Glossop, Leeds. 


| 
| 


6703. Fur., P. Davis, B. Woodcock, and E, Oddy, | 


London. 

6704. SwircHBoarps for Exvecrric Circuits, H. F. 
Parshall, London. 

6705. Meruop of Jorntinc Mera Pires, R. Ewing, 
London. 

6706. CHurNs, O. Thomas, London. 

6707. Bortnc Macuines for Brusu-makine, C. H, 
Briggs, London. 

6708. ConTRivaNnce for Exuipitine Capes, C. F. Green, 
London. 

6709. 
Trance 

6710. Baas, J. M. F. Wassermann, London. 

6711. Nut-Locks, J.T. McMurtry, London. 

6712. InsuLators, L. F. Rembe, London. 

6713. PorTaBLE RaiLrRoap Switcues, W. Barton, 
London. 

6714. Swircnes, E. M. French, London. 

6715. Fitters, R. J. Robertson, London. 

6716. Mou.p-presses, H. Friederichs, London. 

6717. PIANOFORTE Actions, J. Noble and F. R. Bennett, 
London. 

6718. Pranorortes, J. Noble and F. R. Bennett, 
London. 

6719. Apparatus for Dryina 
London. 

6720. Rait Systems, W. Grunow, jun., and Z. Goodsell, 
London. 

6721. Motor Cars, L. Demeuse, Liverpool. 

. Sprnninc Yarns, W. Lengweiler and F. W. Kthn, 

Liverpool. 

6723. Puzzies, O. Svanstrom, London. 

6724. PorTABLE PictruRE Apparatus, W. C. Hughes, 
London. 

6725. LANTERN-LIGHTING ATTACHMENTS, R. D. Gregg, 
Chicago, U 

6726. Brusues, D. J. Archer and W. J. McMurtry, 
Toronto, Canada. 


Bricks, O. Howl, 








6727. Fountain Sprirroons, T. N. Clark, Toronto, 
Canada. 
6728. ALLoy, R. I. Roman, London. 





6729. New A.Lvoy, R. I. Roman, London. 

. Cycies, R, I, Roman, London, 

6731. CycLe Lamps, C. H. Butlin, London. 

6732. Wepor, D. C. Baxter, London. 

6733. Puzzve, J. A. Mollison, London, 

6734. Envevopss, J. Phillips, London. 

6735. CycLe Prepaus, J. B. Fleck and E. Paterson, 
London. 

6736. Mup Guarps for Cyciks, J. Peacock, London. 

6737. Smokinc Pipes, B. Willingham and G. Brown, 
London. 

6738. AUTOMATIC-DELIVERY APPARATUS, J. 8S. Beeman, 
London. 

6739. DryiInG Printep Meta Piates, R. Lehmann, 
London. 

6740. BRAKE MECHANISM for Cranes, W. Simmonds, 
London. 

6741. Jomntinc Meta Pipgs, R. Gewing, London. 

6742. Car Coup.iines, A. Ruscher, B. Wetzler, and C. 
Littmann, London. 

6743. Saucepans, J. W. McDougall, London. 

6744. AppaRaTUS for KNgapiInG Doveu, J. Moore, 
London. 

6745. Screw Gear for QUICK-RETURN Vicks, O. Weise, 
London. 

6746. ILLUMINATED SiGns, W. Aubert, jun., London. 

6747. Nicotine Trap for Topacco Piprgs, C. Crop, 
London. 





| 6748. Enricninc CompusTIBLE Gas, W. B. Rickman, 


London. 

6749. Jer Pumps, 
London. 

6750. RueBer Tires for VEHICLES, G. C. Marks.—(The 

Rubber Tire Wheel Company, United States.) 

$751. SeTTinc RuBBER Tires, A. W. Grant, London. 

Rotary Enorng, C. 8S. Drummond, London. 

6753. STEERING ToRPEDOES, A. Orling and C. G. G. 
Braunerhjelm, London. 

754. CanpLesticks, A. Morris, London. 

5. StapEN Cycie Sranp, H. J. Knight, London. 

6756. OBTAINING INCREASED SaFety in Suort Freie in 
Coat Mryss, C. H. Curtis, D. J. Metcalf, and A. C. 
Pearcy, London. 

6757. CycLe CHAIN-CLEANING APPLIANCE, A. C. and 
W. P. Grafton, London. 

Execrric Furnaces, A. M. G. Sébillot, London. 

6759. PacKInG Tea in Cuests, W. Jackson, London. 

6760. Azoxy and Azo ALDEHYDEs, A. G. Green, A. R. 
Wahl, and the Clayton Aniline Company, Limited, 
London. 

6761. ReTaRDING APPARATUS for VEHICLEs, J. B. and 
P. J. Sterckx, London. 

6762. TRANSMITTING PictuREs, W. 
London. 

6763. Tires for VEHICLE WHEELS, O. E. Nathansohn, 
London. 


C. F. de Kierzkowski-Steuart, 


















E. Simpson, 


6764. Burners, H. H. Lake.—(4. af Fovrsellea, 
Finland.) 

6765. Propuction of AMIDOPHENOLS, H. R. Vidal, 
London. 

6766. Propuction of AMIDOPHENOLS, H. R. Vidal, 


London. 

6767. Macuines for Maxrya Jornts, J. N. 
London. 

6768. Macuines for Makina Joints, J. N. Halifax, 
London. 

Macuines for MakinaG Joints, J. N. Halifax, 
London. 

6770. CARTRIDGE- LOADING MacuHiIngs, J. Ramsay, 
London, . 

6771. MuscuLAR EXERCISING APPARATUS, W. J. H. Law- 
ton, Birmingham. 

6772. Saver for DispLayine ARTICLES, W. Strain, 
Belfast. 


Halifax, 


2Qlet March, 1898, 


6778. Reception of E.ecrric Lamps, J. E. Stewart, 
Derby. 

6774. Bicyciss, T. A. F. Hall, Southampton. 

6775. VaLvE for Tires, E. A. Sherley- Price, Man- 
chester. 

6776. ComBINATION TooL for CARPENTERS, E. J. Masters, 
Gravesend. 

6777. BorrLE UNSTOPPERING MACHINE, J. Eagles, 

ury. 

6778. Brtu1aRD TaBLE Pocket FasTENnER, J. Rooney, 
Belfast. 

6779. SUPERHEATER, 
Bolton. 

6780. SupporTING CANDLES and SuHapgs, R. D. Cohen, 
Manchester. 

6781. BatH ENAMELLING, J. and H. C. Dalglish, 
Glasgow. 

6782. SpANNERS, J. Murrie, Glasgow. 

67838. FASTENING FrEtt on HORSESHOES, 
Schoenaich, Berlin. 

6784. Lock, H. Blasius, Berlin. 

6785. Non-rotpinc Stanps, F. J. Palmer, Sholing, 
Hants. 


F. J. Palmer, 


A. Holland, Farnworth, near 


F. von 


6786. Bicycle CARRIERS, 
Hants. 

6787. BALL-BEARING ATTACHMENTS, H. H. Thompson, 
Erdington, near Birmingham. 

6788. Prez Joints, J. G. Kirtley, Newcastle-on- 
Tyne. 


Sholing, 


t792. Games PLayep with Boarps, &c., L. P. and C. L, 
Wood, London. 


6793. Harn Wavers, A. B. Boyd and J. Hanslip, 
Glasgow. 

6794, Recovertnc Gotp or Gotp AmaLcams, J. Dick, 
Glasgow. 

6795. Steps and Rests for Cycves, C. T. B. Sangster, 
Birmingham. 

6796. BrazeLess Cycie Jornts, C. T. C. Sangster 
Birmingham. 

6797. Pyeumatic Tires, W. H. Parker, Wolver- 
hampton. 

| 6798. Pic Iron Cnarcinc Apparatus, C. Bedford, 


Stockton-on-Tees. 


6799. Fotpinc Cre. Frames, F. G. Schoenthaler, 
Glasgow. 

6800. Trusses, W. R. Dyson and 8. H. Willsher, 
Barnsley. 


6801. Bicycle Pepa Bauance, J. Thornhill, Horwich, 
Lancs. 


} 
| 6802. Diminisuinc Risks of CaBLEs Partine, T. Jennor, 


Borrte Wasuina, A. J, Boult.—(@. Bonneil, | 





Rochester. 

6803. Sxe-saw, W. J. Waldron, London. 

6804. CHeckING Hore. “ Takrnes,” A. W. C. Shean, 
London. 

6805. Huss, J. H. Player, Birmingham, 

6806. BrnocuLaR TeLescopes, E. Saporetti, London, 

6807. Rixc Sprnninc and Dousiinc Framegs, R. W. 
Moncrieff, Eakley Grange, near Newport Pagnell, 
Bucks. 

6808. AERATING WATER in Borries, H. V. R. Read, 
London, 

6809. Protector from Sun and Rar, H. J. Pain, 
London. 

6810. AUTOMATIC E. J. 
London. 

6811. Puzzte Mazes, M. Warren and H. Dickenson, 
London. 

6812. Optical 
London. 

6813. Prre Mourupieces, J. P, Burns and H, D. David- 
son, Glasgow. 

6814. WHEELS, E. Hora, London. 

6815. Co-acTING AppaRATuS for Srunats, J. C. Hart, 
London. 

6816. Deracninc Outer Covers of Tings, A. A. Wright, 
London. 

6817. Tarust Rotter Suart Bearinas, F. H. Heath, 
London. 

6818. Automatic Rar.way Switcues, M. N. Shuffle- 
barger, London. 

6819. Jornt Irons, D. D. Curtis, London. 

20. ANcHoRs, L. M. M. Bowers, London, 

6821. VEHICLE Starter, C. F. Miller and D. E. Hipwell, 
London. 

6822. Preventinc the Stoprpace of MepicaL TuBEs, 
J. F. Churchill, London. 

23. SHELF for Gas Ovens, J. Clark, London. 

f Sroprers for AERATING Liquips, E. Sterné, 
London. 

6825. Dressinec the Harr, B. J. B. Mills.—{La Société 
Vibert et Desruol, France.) 

6826. REGULATING the Suppty of Gas, J. T, French, 
London. 

$827. ARTIFICIAL TEETH, H. Schneid, London. 

. TREATING VEGETABLE Fipre, A. Glatz and the 
Vereinigte Filzfabriken, London. 

6829. MECHANICALLY-PROPELLED VEHICLES, J. Pender, 
London. 

6830. Cuurns, C. S. Bergmark, London. 

6831. ExLecrric Lamps for Miners, W. 
London. 

6832. Lacs for Boots, O. D. Droop, London. 

6833. STEERING Gear of Sutps, F. Neukirch, London. 

6834. Sarety Devices for ELectric Conpuctors, C. EF. 
Wordingham, London. 

6835. ADJUSTABLE CycLE Hanpies, J. 
London. 

6836. CAPILLARY Wicks, J. Lennartz, London. 

6837. SePARATING Dust from Biast FuRNACE GaSEs, 
B. H. Thwaite and F. L. Gardner, London. 

6838. EXPANSIBLE PuLLeys, P. Sohége, London. 

6839. Strp Fasteners for Scnoot Desks, C. Bennet, 
London. 

6840. HEATER with Arr CrrcuLation, C. G. Nilsson, 
London. 

6841, MENSTRUAL Pap, M. Pleissner, Liverpool. 

6842. Sprnninc Yar, S. H. Brooks, F. G. and T. 
Goodbehere, Manchester. 

6848. Rinc Sprxninc Frames, J. Cook, Manchester. 

6844. Compers, J. T. Bunting and J. Oldfield, Man- 
chester. 

6845. TREATING Corton, W. and J. E. Howarth and 
T. N. Grant, Manchester. 

6846. CircuLarR Looms, J. Herold, 
chester. 

6847. Bicyc.e Hanvve-sars, B. C. H. Price, Birming- 


Licut REecISTER, Davis, 


LANTERN Screen, F, Lambert, 











O. Wood, 


A. Smith, 


and C. Man- 


am, 

6848. Ba.ine Press, H. J. Roberts, London. 

6849, COLLAPSIBLE CENTRE, H. J. Roberts, London. 

6850. Apparatus for Storina Coker, J. de Brouwer, 
London. 

6851. Hypro-carsons, A. J. Riley and H. Hartley, 
London. 

6852. Taps, C. H. Moon, London. 

6858. Easets, W. H. Wheatley. — (£. Dyonnet, 
Canada.) 

Scissors, G. Kurschus, London. 

Wire Cor, Macuinery, J. H. Templin, London. 

. Liresoats, L. Smith, London. 

. Jaws for Vices, W. G. Harris and F. Pertwell, 
London. 

6858. Bapy Carriace, G. Anderson, London. 

Enornes, W. G. Harris, London. 

6860, SELF-IGNITING GLOW-LIGHT MANTLE, L, Stoecklin, 
London. : 

6861, IncrEAstNG the Density of Meta, H. Schmidt, 
London. 

6862, ALARMS for Use on Rattways, W. H. Hunt, 
London, 

6868. TrrEs, F. Toni, London, 

6864, Vices with Screw ApJusTMENTs, C. Fischer, 
London. 

6865. ELECTRIC J. D, F, Andrews, 
London. 









CONDUCTORS, 


22nd March, 1898. 


6866. Inpicator, A, L. Braithwaite and H. Leach, 
Leeds. 

6867. Frsrous Ferrin Rock AspPHatt, J. J. Ingham, 
Bradford. 

6868. Rop Jornt, C. Craig, London. 

6869. PNeuMaTic TIRE MaNuFacture, E. E. Preston, 
Leicester. 

6870. Means for Jomntine Tusss, J. Adair, Bristol. 

6871. Harr - RESTORING CompounD, J. Court, Man- 
chester 

6872. LETTER-BOXxES, J. Carpenter and J. S. Pearce, 
Southampton. 

6878. TirEs for WHEELS, G. L. Martin, Market Har- 
borough. 

6874, Game, J. E. Jarvis, Vancouver, B.C. 

6875. MANUFACTURING Sink Protectors, A. M. 
Reid, Glasgow. 

6876. MANUFACTURING SinK Protectors, A. M. 
Reid, Glasgow. 


2 hoe 


M. 
M. 


6877. PressuRE Brakes for Trains, T. D. Menzies, 
Glasgow. 
6878. Bune Liner for Barrets, D. Anderson and 


E. W. Askie, London. 

6879. PHorocrapus, J. Paschka, Manchester. 

6880. GuaRrps for TRamway VEHICLES, T. A. Shaw and 
J. Gray, Bradford. 

6881. POWER-TRANSMITTING MEcHANISMS, G. Staib, 
London. 

6882. Proviston Rack, T. C. Louden, London. 

6883. APPLIANCES for MakING GEARs, W. Seo, 
London. 
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6884. Busnes for Rive Sprnntnc Frames, A. Barlow, | 6981. Boxes for Packtna Hats, H, H. Leigh.—(Z. L. 


Oldham. 

6885. GEARING and Pepa.iine Cyc iss, G. J. Belling- 
ham, London. 

6886. Joints for VELocIPEDE Frames, J. Meek, 

Coventry. 

6887. Macuings for Workina Woop, T. Shurmer, 

Keighley. 

6888. CycLe Gear, E. Howell and E. B. Walker, Park- 
stone, Dorset. 

6889. Game Apparatus, P. J. Jackson and H. A. 
Pryor, Newcastle-upon-Tyne. 

6890. Steam GENERATOR FuRNacss, P. J. E. Chambost, 
Liverpool. 

6891. Borris Stoppgers, R. O. Taylor, Liverpool. 

6892. Brush HanpbLe Fastener, J. J. Moody, A. G. 
Hayton, and W. Barrett, Barrow-in-Furness. 

6893. SHeer Merat Latainc, J. A. Willmore, 
London. 

6894. TRaveELLING Trunks, A. Nicholls, Bath. 

6895. IxccBators, I. B. and L. A. Mackintosh, Chester- 
ford, Essex. 

689%. PoLisHine Mera, J. McI. Matthew and D. C. 
Mackie, Dundee. 

6897. Enernes, J. Gazzard, Bristol. 

6898. _DisinTEGRATING Apparatus, G. W. 
Sheffield. 

6899. Wart, W. le Que:ne, St. Heliers, Jersey. 

6900. VaLves for Water Service Piprs, E. Davies, 
London. 

6901. Fastentnes for Tires, A. S. and C. Ernill, Man- 
chester. 






Elliott, 


6902. Ececrric Tramways, W. Aldred and G. Carr, 
Sheftield. 
6903. Prue Connectors, A. E. Tanner and G. W. Low- 


coek, Manchester. 

6904. Pipex CLeangrs, J, Thrush and L. W. de Grave, 
Derby. 

6905. Stipinec Seat for Venicies, T. Sanderson, 
London. 

6906. PHenot Antiseptic CompounD, J. H. Williams 
and W. A. McCubbin, Liverpool. 

— Gear, V. Dubmore and A. Nightingale, Birming- 
nam. 

6908. Ripine Trousers for GENTLEMEN, A. Robinson, 
Sonthsea. 

6909. Cicar Hoxprers, W. Coulter and H. L. Terry, 
Manchester, 

610. ScrEENs for PHotoarapuy, T. R. Watson, Aber- 


deen. 

6911. Punecntyse Hores in Bettinc, R. Brown, 
Preston. 

6912. Pxromatic Trres for VeHIcLes, J. Kerridge, 


Shettield. 

6913. Hooxs, J. Field, Sheffield. 

6914. Water Gavuces, J. A. and 8. Fletcher, Man- 
chester. 

6915. Means of TRansrortING Boats, F. W. Zimer, 
London. 

6916. PeNnoLper, F.T. Pritchard, London. 

. Try Opener, A. M. Stewart, London. 

8. Sprinc Matrressgs, G. Steinbach, London. 
. Sxrrt Hotper, F. E. B. Beaumort, London. 
6920. Dress-GuaRD for Cyrcies, J. A. Muncey and F. 
E. B. Beaumont, London. 
6921. TreatinG LeatrHer, A. 
Lanes. 

6922. AppLyING Sgatrnc-wax, B. Rider and C. P. 
Robinson, London. 

5923. PHonocrapus, G. V. Gress, London. 

4. Pupits’ Caskets, G. Riehm, Brussels. 

6925. GLospe G Lass for Gas Burners, I. 
Brussels. 

6926. WaTeR Waste PREVENTER, J. Duckett and Son, 
Ltd., and J. W. Bullock, Burnley. 

6927. Som Pipe Traps, J. Duckett and Son, Ltd., and 
F. 8. Button, Burnley. 

6928. Crapies, A. Diamond and T. J. Monaghan, 
Burnley. 

6929. INvALID Bgp, M. Lawson, Croydon. 

6930. CycLe Pepa.s, C. B. Lawson, Glasgow. 

1. Tea-pots, 8. Cranston, Glasgow. 

6132. Pre Disues, C. F. Bailey, Manchester. 

6133. MouLpiInc Macuines, A. Malpas and E. Allday, 
Birmingham. 

6134. Cycies, J. G. Moomy, Birmingham. 

6935. ATTACHMENT for CycLe Ripers, A. Herman, 
London. 

636. Sares, W. T. Brain, Odessa, Russia. 

7. Drivinc Gear for Cycies, 8S. Wiener, Man- 
chester. 

6938. CyLinpER CooLer for Gas Enotes, J. Garner, 
Manchester. 

6939. Biacktnc Brusu, J. M. Taylor.—(A. Lambert, 
United States.) 

6940. ScrFactnc Paper, The Westfield Paper Co., Ltd., 
and G. Stewart, Glasgow. 

6941. SroppERING BotrLes and Jars, T. P. Percy, 
Glasgow. 

6942, Writinc Boarp, M. Williams, London. 

6943. ALaRM WuiIsTLE, E. Walker and F. G. Baxter, 
Glasgow. 

6944. Gass Furnace, F. H. Becker and L. Schreyer, 
Glasgow. 

6945. Sream Borters or Generators, H. Porter, 
London. 

646. Stream BorLers, R. Kommerell, London. 

6917. Motive Power’ Ewvatnes, G. E. Whitney, 
London. 

6948. ConpiIments, A. L. M. Heneage, London. 

649. Spanner, J. R. Todd, London. 

6150. Gun Sicats, A. Reichwald._(The Firm of F. 
Krupp, Germany.) 

69.1. SHip Loc Apparatus, T. F. and T. 8. Walker, 
London. 

6952. Rotary BrusHes and Po.isHeErs, F, Barklam, 
London. 

603. Game, B. R. Puri, London. 

6954. — for ELecrric Lamps, J. C. Vaughan, 
London. 

6955. Steam Sramps, F. A. Parnell and C. 8. Madan, 

London. 

156. CaLenDaAR, G. Strong. London. 

6157. ApuHEsIvVE CurF Protector, J. W. 
London. 

. Toy Guy, 8. L. Tonkins, London. 

6159. Nurs, W. Scherer, London. 

69.0. Moror, W. R. Morris, London. 

6961. Sream Borters, J. J. Tomkin and J. Eaton, 
London. 

6952. CHairs, P. Jensen.—{The Gilson Manufacturing 
Company, United States.) 

6963. Water Tursines, 8S. Z. de Ferranti, Hollinwood, 
near Oldham. 

6964. Pozzi, T. E. Webb, London. 

6965. Rack for the CarriaGe of CycLes, E. Hambrook, 
London. 

6966. COIN-FREED AppaRaTus, A. F. Spooner.—{R. de 
Lamprecht, France.) 


Davies, Audenshaw, 





Loeser, 











Lewis, 








6967. Dertacratinc Composition for Matcues, W. 
Salter, London. 

6968, RecLaimInGc Ruspser, P. L. Clark, London. 

6979. Froatinc Break-waters, W. J. Brewer, 
London. 

6970. Bearines for FLy-wHeets, W. J. Brewer, 
London. 


6971. NatLinc Boots, A. G. Brookes.—{/. W. Brookes, 
United States.) 

6.72. | MoNoGRAMMIC C. Raleigh, 
London. 

6973. HorsesHogs, J. B. Wallace, London. 

6974. Encineg, W. P. Thompson.—(7he 
Company, United States.) 

6175, SMooTHiInG Iron, J. Beissbarth, jun., and L. 
Rieder, London. 

6976. PgELinc Onions, J. C. Gibson and J. and R. 
Alstead, Liverpool. 

6077. Batt Retainer for Bearrnecs, H. B. Keiper 
and J. Hertzler, London. 

6978, Beer Pumps, W. St. J. Burgess, Liverpool. 

6979. TreatTine Hips, J. Hutchings, London. 

6980. Macuine for CuTtinc ConrEcTIonERy, W, F, 
Drahy, Liverpool, 


SIGN-BOARDS, 


Ishell-Porter 


French, India. 


| 6982. BorrLe Openers, H. H. Leigh.—(W. I. Rothicell, 


k 


of the B.LLS.N. Company.) 
i983. CHAIN-ADJUSTER for CycLEs, S. F. Wiles, London. 
4. Propuction of CHARCOAL, M. Ziegler, London 
. CHAIN-DRIVING Gear, A. A. A. Sainte, London. 
3. Printing Macuines, W. 8., W. W., and J. K. 
Foord, London. 










6987. OBTALNING AMORPHOUS CARBONATE of Liar, H. 
E. Stureke and W. F. Jobbins, London. 

6988, ConveyiIne Apparatus, T. 8. Miller. 
6089, ELECTRICAL MEASURING INSTRUMEN 
London. 

6090. MgasuRING INstRUMENTs, E. Weston, London. 
6991. MEASURING INSTRUMENTS, E. Weston, London, 
6902. ELecrrometsERs, E. Weston, London. 






London. 
, E. Westoa, 





| 6903. Motor Bicycies, G. Dupont, London. 








6994. SypHoN CISTERN, J. Marsh, London. 
vig REvIPROCATING 1ngEs, A. G. New, Woking. 





6995. VARIABLE Sprep Gears, A. G. New, Woking. 
6907, CONTROLLING OIL Enorngs, H. E. Vosper, London. 
6908. CooKING Ovens, J. Hammersley, London. 

6909. ReversinG Gear, W. T. Carr, London. 

7000. Forcine, &c., Dritis, G. G. M. Hardingham.— 
A. R. Ferns, South African Republic.) 

7001. Low-prEssuRE BorLers, J. Grouvelle and H. 
Arquembourg, London. 

7002. MakING PuospHorus, L. L. Billaudot, London. 

7003. ScaLes, C. H. Mattice, London. 

7004. Toy Cass, 8S. Szenhak, London. 

7005. CompounD Steam Enaines, Galloways, Ld., H. 
Foster, and A. Etchells, London. 

7006, Ort Lamps, J. Imray.—(J. Moeller, Vienna.) 

7007. INCANDESCENT OIL Lamps, T. J. Cranston, London. 

7008. SMELTING PLants, O. Imray.—{The Pennsy/ vania 
Salt Maaufacturing Company, United States.) 

7009. Horse Couuars, H. L. Guilline, London. 

7010. Sizing MateriaL, J. Imray.—{&. G. P. Thomas 
and J. Bonavita, France.) 

7011. SappLe for Cycues, F. F. Maier, London. 

7012. OpENtING Envecorss, L. M. Dunlop, London, 

7013. Heatinc Buicprnes, R. G. Brooke, London. 

7014. BrcycLe Stranps, C. A. Jones, London. 

7015. BurroN-HOLE SEWING Macuings, W. L. Wise.— 
(The Fabrik fiir Spezial Niih-Maschinen Aktiengesell- 
schajt Patente Julius Gutmann, Switzerland.) 

7016. TELEPHONE TRaNsmitrers, G. F, Payne, London. 






23rd March, 1898. 


7017. TREATMENT of FisH OrraL, W. Shedlock, London. 

7018S. Matcu-Boxgs, G. W. Harris, London. 

7019. Fire Rances, J. H. Cowburne, Westhoughton, 
near Bolton. 

7020. Pocket Knives, J. H. Cowburne, Westhoughton, 
near Bolton. 

7021. TAKING SaMPLEs of GRANULATED MATERIALS, C. 

eissler, Manchester. 

7022. Feep Pump, C. Tennett and J. H. and E. A. 
Verity, Leeds. 

7023. Boor Prorecrors, F. Essex, London. 

7024. CENTRIFUGAL LIQuID PRECIPITATING APPARATUS, 
F. Hugershoff, Liverpool. 

7025. Metat Rervectors, 8. O. Cowper-Coles and B. 
W. Walker, London. 





7026. Currinc Trin-pLate, T. E. Richter-Sips, Man- 
chester. 

7027. DyYNAMO-ELECTRIC GENERATORS, S. G. Brown, 
Chelmsford. 


7028. Pneumatic Tires, J. 8. Foley, Birmingham. 

702. DriLtine Stups, F. W. Green, Sheffield. 

7030. Livers for Jornts, F. T. Jackson and W. T. 
Wilson, Coventry. 

7031. ComBinep Pump and Bune, A. J. Dewhurst and 
E. B. Smith, Manchester. 

7032. ExHIBITING Goons, J. Redman, Halifax. 

7033. RENDERING UPHOLSTERY RESILIENT, 8S. and H. 
Dawes, London. 

7034. NaiLinG the Top Prece of the HEELSs of Boors, 
W. T. Gordon, Northampton. 

7035. OIL-FIRED Furnaces, G. Rose, 
near Glasgow. 

7036. ENVELOPE MUCILATING Macuines, R. E. Fischer, 
Germany. 

7037. Lerrer Carps, J. Herschel, Dundee. 

7038. LusBricatinG Devices, T. Hulme and T. P. Mcor- 
wood, Sheffield. 

7039. Pygumatic Tires, J. Millar, Dundee. 

7040. Button Fasteners, F. E. Forward, London. 

7041. Tires, J. M. Bell, Glasgow. 

7042. DispLayinc CoLours of ENAmMELs, J. Challis, 
London. 

7943. MECHANICAL HavLaGe ContRIvaNce, M. Fidler, 
London. 

7044. Can Sarety Apparatus, O. F, 
Leipzig, Germany, 

7045. Cup, J. Truscott, Tenby. 

7046. Trouser Fastener for Cyciists, W. H. Manners, 
Blyth. 

7047. Vapour Bata, F. Wigglesworth and R. Taylor, 
Rochdale. 

7048. AUTOMATICALLY OPENING Boxgs, J. A. Cleland, 
Belfast. 

7049. SPINNING MacutnE DrawinG Motion, G. W. 
Chadwick, Manchester. 

7050. SHuTrLE Guarp for Looms, W. and S. Tattersall, 
Oldham. 

7051. Tires, H. J. Scott, London. 


sishopbriggs, 


Buseck, 


von 


Glasgow. 

7054. Door Hotper, T. White, Glasgow. 

7055. Tires, J. Prest, W. T. Lighttown, 
Prest, Blackburn. 

7056. Stanp for STACKING 
Inverness. 

7057. Switcnes, H. F. Proctor and J. R. Blaikie, 
Bristol. 

7058. PREVENTING the Corrosion of ELectric BATTERY 
Connections, W. R. Underhill and P. W. Northey, 
London. 

7059. Roap ScariFier, E. J. C. Russell and P. Cottrell, 
London. 

7060. Brusaks, F. G. Bundy, London. 

7061. UmBreLtta Houper, F. W. and W. K. Harland, 
London. 

7062. Bicycie, C. Lohoff, jun., and J. H. W. Schwarz, 
Birmingham. 

7063. Metra Pursgand Cuatn, W. and W. J. Ramsay, 
London. 

7064, Serine Trre for Warets of Cycies, T. Rowland, 
London. : 

7065, ACETYLENE Gas Generator, H. 8. Ryland and 
A. N. Townley, Bexley Heath. 

7066. CompREssING ELastic F.uips, W. Reavell, 
London. 

7067. SuprortinG REE Ls, B. I. Newton, London. 

7068. SIGNALLING APPARATUS, H. E. A. Cousin and L. 
J. H. Rochatte, Edinburgh. 

7069. RarLway Wacons and Trucks, F. W. Webster, 
London, 

7070. ACETYLENE Gas Apparatus, E. Edwards.—{L. 
Steiner, Roumania.) 

7071. Hoops for Domestic Fire-pLaces, C. Clayden 
London. 

7072. Removina Sort from Boots, N. E. Nelson and F. 
Trumpler, London. 

7073. SusPpENDING KETTLES above Fires, W. C. Donica, 
London. 

7074. Fires for Hotpina Books, &c., R. C. Derby, 
London. 

7075. Encinr Vatves, J. A. Kollmyer and G. D. Rand, 
London. 

7076. Woop Bar Bett, H. W. Jarrett, London. 

7077. CARBURETTING APPARATUS for Motors, G. Norga, 
London. 

7078. Furnaces, A. Mitchell, London. 

7079. HANDLE-BARS for VELOCIPEDES, 

London. 

7080. Gas Generators, H. H. Lake.—(W. J. Nesbitt, 

United States.) 


T. and M. 


Bicycies, E. Hodgson, 


A. McLeod, 





7081, ARMOUR-PLATES, C, B, Phillips, London, 





7052. Construction of MECHANICAL Toys, F. Fitts, 
London. | 
7053. NON-PUNCTURING PNEuMaATiCc Tire, E. B. Killen, 


| passage of electric discharges through the same, for 
| the purpose specified. 








7082. ADVERTISEMENTS, C. Raleigh, London. 

7083.,GuN Mountinas, Sir W. G. Armstrong, Whit- 
worth, and Co., Ltd., Sir A. Noble, and R. T. 
Brankston, london. 

7084. Disinrectine, C. Zimmermann.—{The Chemische 
Fabrik auf Acticn voriutls EB. Schering, Germany.) 

7085. Turpines, C. F, de  Kierzkowski-Steuart, 
London, 

7086. FLowrrs of SuLpHur, R. H. Davidson and The 
United Alkali Co., Ltd., London. 

7087. Hop-pryine Apparatus, A. Blackie, London, 

7088. FrRE ALARM, L. Morey, London, 

7089. MICROBE-DESTROYING MixtuRE, E. T. C. Weihers, 
London. 

7090. Door-cLosina Devicr, R. Bergner, London. 

7091. Pens, C. Kessler, London. 


7092. Borr.Le Stoprers, W. 8. Simpson, London, 











7093. Apparatus for Hotpina Cuak, H. G. Barnard, 
London, 
7094. Puriryinc Fivrerinc Mepia, J. Metzger, 


London. 


7095. ANIMATED PHorogrRapH Macuines, W.J. King, 
London. : 
7096. BiInpING and Srapiina PampHuets, G. Morison, 


London. 

7097. ALBUMEN 
Guns, Germany. 

7008. Door-mat, A. C. Moore, London. 

7099, ARTIFICIAL TEETH, F. A. Weinand London., 

7100. Fuses for ExptosivE Sueuis, H. P. Hurst, 
Liverpool. 

7101. CLEANSING Pipes, H. Howe and H. Nolte, Man- 
chester. 

7102. ACETYLENE Bicyc_e Millward, Bir- 
mingham. 

7103. Power Enoine, W. M. Cabjolsky, London, 

7104. Drying and Harpenina Woop, G. F. Lebodia, 
Liverpool, 

7105. DykinG and [mprEGNATING Woop, G. F. Lebodia, 
Liverpool, 

7106. WHeets for Bicyc ies, G. W. 
chester. 

7107, Ain VaLveE for Pneumatic Tires, G. 
London, 

7108. Boors, J. H. MacMahon, Manchester, 

7109. Ring Frame Spinpies, 8S. H. Brooks, F. G. 
Goodbehere, and W. H, Cook, Manchester. 

7110. BaALLoon Ptartss, 8S. H. Brooks, F. G, Goodbe- 
here, and W. H. Cook, Manchester. 

TILL. WeicHine the Routers of Seinninc FRAMEs, 
8S. H. Brooks, F. G. Goodbehere, and J. Cook, Man- 
chester. 

7112, Sien or 
Bombay. 


Supsrances, A. M. Clark.—(L. W. 


Lamp, H. 


Brown, Man- 


Miiller, 


ADVERTISING Lamp, S. A. Bhise, 





SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette. 


591,899. ReGutatinG RoentTGeN-Ray Tupes, £. 
Thompson, Swampscott, Mass.—Filed August 4th, 
1897. 

Claim.—{1) As a new article of manufacture, for use 
with Crookes tubes having an extension containing a 
volatilisable substance or compound, a separable 
vacuum adjuster consisting of an exhausted auxiliary 
bulb having a portion fitted to the main tube for the 
transfer of heat thereto, and containing terminals for 
the passage of electric discharges. (2) The combina- 
tion with a Crookes tube to be maintained at a critical 
vacuum for the production of the Réntgen rays, of an 
extension from the main tube containing a salt or 
substance volatilisable by heat, and a separate 


591893] 
























Q 








exhausted bulb registering with the extension and | 
included in a shunt around the main tube. (3) The | 
combination with a Crookes tube hiving an extension 
containing a volatilisable salt or compound, of an 
auxiliary bulb fitted to or registering with said exten- 
sion and provided with terminals, whereby it may 
be included in a shunt around the main tube, with a 
regulating spark gap or high resistance in the shunt 
circuit. (4) As a new article of manufacture, an 
exhausted bulb having a depression or recessed 
portion adjusted or placed within the range of bom- 
bardment of cathode rays within the said bulb by the 


592,235. Compression Pump ror REFRIGERATING 
Apparatus, H. J. Camphell, Memphis, Tenn,—Filed 
Deeomber 26th, 1894. 

Claim.—In a compression pump for refrigerating 
apparatus, thecylinder having the valve at its upperend 
and the reciprocating piston or plunger within said 
cylinder and having the packing, said piston or 


[592.235] 
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plunger comprising the lower section having the 
central hub and radial arms, and: the upper section 
secured to said lower section and having the valve 
seat and internal annular shoulder, combined with 
the valve for said seat and having a downwardly ex- 
tending stem, the winged hub movable within the 
said piston below said annular shoulder and guided 
thereby, and means securing the said valve stem 
within said hub; substantially as and for the purposes 
set forth. 

592,430. Apparatus for CLosinc WATER - TIGHT 
BULKHEAD Doors, T. Moodie, Hamilton, Scotland. 
—Filed November 7th, 1896. 

Claim,—{1) Apparatus for closing bulkhead doors jn 





steamships consisting of a steam pump whose stear 

supply valve is connected to and actuated by "ae 
electro-motor brought into operation by a switch a 
the bridge or other part of the ship and a hydraulic a 
other pressure cylinder connected to each bulkhead 
door and whose plunger is actuated by fluid under 
pressure supplied by the pump, substantially as 
described, (2) In apparatus for closing bulkhead doors 
in stexmships, the combination with a steam pump 
adapted to transmit power for actuating the door pe 
an electro-motor having its armature spindle con. 
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nected to the steam supply valve of the engine and 
adapted by the action of the motor upon the throttle 
valve to open it and adimit steam to a high speed 
engine provided with rams which supply fluid under 
pressure to the cylinders, the motor by its rotation 
opening a throttle valve to admit steam to the engine 
substantially as described. + 


692,513, Pumpina Encine, C. N. Scott, Buffalo, N.Y, 
Filed January 12th, 1897. 

Claim.—In & pumping engine, the combination with 
the delivery having a bye-pass and a valve controllin 
said bye-pass, of a cylinder and piston whereby oat 
valve is actuated, and a speed governor whereby the 


[592513] 






admission of the actuating fluid to said cylinder and 
piston is controlled in such manner that said valve is 
vpened when the speed falls to a certain point and 
closed when the speed rises above such point, substan- 
tially as set forth. 


592,557. ANTI- FRICTION CLIP FOR REAPERS OR 
Mowers, F. Barclay, Beatrice, Nebr.—Fided May 
tith, 1Sv7, 

Caim.—(1) In a reaper or mower provided with 


ball bearings for the rear edge of the sickle, a loose 
plate inserted between the balls, and rear edge of the 
sickle, substantially as and for the purpose set forth. 
(2) In a reaper or mower, in combination with the 
sickle, a clip provided with a pocket or recess con- 
taining anti-friction balls, and a _ loose plate 
inserted between the rear edge of the sickle and the 
balls, substantially as shown and described. (3) / 
clip for re pers and mowers, provided with a por ket 
or recess for the reception of anti-friction balls, and 4 


(592 557], 





groove i for holding a loose plate in place in front of 
the balls, substantially as described. (4) In combina- 
tion with the cutter bar A, finger guards /, and bolts 
I I! for securing the finger guards to said bar; cfip B 
provided with detachable finger a, the clip and the 
finger being slotted, substantially as shown ; whereby 
the clip with its finger may be held by the same 
bolts that hold the finger guards, without interfering 
with adjustment of the parts. (5) The clip B pro- 
vided with the pocket or recess 0, having its rear wall 
projected at the top sufficiently to prevent the escape 
of the balls, and having a groove ¢t formed therein to 
enable the balls to be inserted or removed when 
desired, as specified. 
592,767. FLANGING MACHINE 
lowa,—Filed April Lith, 1897. 5 p 
Claim.—In a flanging machine the combination with 
the frame, of the two horizontal driving rolls adapted 
to draw the sheet between them, upper and lower 
horizontal guiding devices at the entrance of the rolls 
adapted to sustain the sheet through its width and 
expose its edges, flanging rollers mounted in the 
frame on opposite sides of the guiding devices on 


E. Einfeldt, Davenport 








vertical axes, finishing rollers mounted in the frame 
on opposite sides of the driving rolls on vertical axes, 
and horizontal bending rollers at the exit of the driving 
rolls in position to be encountered by the flanged 
sheet as it issues from the rollers, whereby the flanged 
sheet will be bent by the pending rollers jnto circular 
form, 
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THE EXTENSION OF THE PORT OF ANTWERP. 


No. II. 


TOWARDS t 
Bates submit 





| Burght to Kruisschans has a length of eight and three- 
| quarter miles, but this is small compared with the same 
|dimension of some other well-known curved river 


he close of the year 1896 Mr. Lindon W. | reaches. For instance, that between Briinsbuttle and 
ted to the Belgian Minister of Public Works | Gliickstad has a length of fifteen miles, and that at the 


yroposition to undertake the excavation of the new cut | entrance to the Baltic Canal covers a distance of eighteen 
pt iit hannel already decided upon, and described and | miles. So soonas the new cut or deviation of the present 


or new © 
jllustratec 


ed to | HS addieue rer 
ays construct several accessory works necessary to 
anc : 


e the accommodation of the port, all in the space 
The plan of the course for the new channel 
Bates is represented in Fig. 4, and 
y schemes, referred to M. Franzius, 
for his opinion. In_ his report M. Franzius observed 
at the ‘Plan of Mr. Bates” was entirely in accord 
~ the principles he had always advocated, and that he 
bs scitatinely recommended its adoption by the Belgian 
> ai A reference to Fig. 4 will point out the 
itera characteristics of the project. The new channel 
— es from N to Nj, and thus cuts off the objectionable 
ye oa M. known as the Austruwal bend. Commenc- 
car ab the lower part of the plan, the distance from W 
to W; shows the length of a quay wall, already sanctioned ; 
from W, to We gives the distance of a training wall; from 
W, to W;, is the length of quay wall Mr. Bates proposes 
to build; and beyond that point another length may 
possibly be constructed at some future period. M. 
Franzius remarks that the execution of the plan shown 
in Fig. 4 will be accompanied with all the advantages of 
the Hawkshaw-Brialmont scheme already described, 
which are the following:—In the first place, the general 
course of the river, both on the up and down side of the 
stream in the town of Antwerp, will be improved in a 
manner and to an_ extent marked, as permanent. 
Secondly, the navigable channel will retain a fixed posi- 
tion along the whole length of the new right bank below 
the town, so that the moorings will always permit an 
extension of the quays as occasion may arise. Again, 
free navigation will be established on the river for the 
largest ocean-going vessels, and of the greatest draught 
at all times of the tide, and lastly, the removal of all the 
banks and bends will probably so much facilitate the 
clearing of the ice that the costly employment of steam 
ice-breakers may be in future dispensed with. 

Concerning the project of Mr. Bates, to which we have 
just directed attention, M. Pierrot, Engineer-in-chief of 
the Ponts et Chaussées, also expressed himself in a very 
flattering and favourable manner in his report to the 
Belgian Minister in June of last year. It should, how- 
ever, be here remarked that in order to realise to its full 
extent the provision respecting the utilisation of the river. 
for the passage of large sea-going ships, it will be a 
sine quad non that the same facilities must exist, 


1 in our last article. 
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of two years. 
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or be made to exist, even at low-water, in that 
part of the course on the down-stream part of 
the Belgian-Dutch frontier. Otherwise it would be 


obviously impossible for vessels of large draught, after 
entering the mouth of the Scheldt, to pursue their 
voyage to the port of Antwerp without experiencing very 
serious and irksome delays. The importance of thus 


That gentleman also pro- | river is accomplished it will be opened to shipping. The 
wuild three miles of quay wall in deep water, | tidal wave will be divided into two parts, the one will 


avail itself of the new channel and the other of the old, 
but their velocities will not be equal, and some setting up 
and formation of sandbanks may temporarily occur, so 
that to limit the creation of these inconveniences, the 
sooner the left branch is closed up the better. Both 
dams are shown in position in Fig. 4, but it is unnecessary 
to advert here to any of the proposed modes of construct- 
ing them. It is not intended at present to construct, as 
already stated, a quay wall longer than three miles, 
though the future possibilities include a length of 63 
miles and a grand total of ten miles. So far as the 
section of only three miles is taken into account, the 
Kattendyk Dock, marked K in the accompanying plan, 
will constitute the central point d’appui for the numerous 
stores, warehouses, magazines, and all other necessary 
installations, as there will be on the up-stream length 
34 miles of quay walls and three miles on the down- 
stream extension. It is not possible to predict exactly 
what depth will be obtained in front of the new wall; 
but the following considerations point to the hope that it 
will be considerable. As a fact, the current sets towards 
the concave bank, and will tend to eat it away or hollow 
it out, and so increase the velocity. It is confidently 
expected that a minimum depth of 33ft. of water will be 
available at low tide, which will suffice not only for the 








establishing a predetermined minimum depth of water 
throughout requires no further comment, since the very | 
raison d'étre of the already sanctioned and future proposed | 
improvements in the waterway is to do away with, once 
and for all, the obstacles and impediments of every descrip- | 
tion at present retarding the passage of sea-going craft to | 
and from the city of Antwerp. M. Pierrot states in his | 
report referred to, that, of all the sehemes submitted up 
to date, that represented in Fig. 4 is the most sensible 
and practical. Starting from the point W, in Fig. 4, 
which is the end of the existing quay walls, and con- 
tinuing our journey down stream to Kruisschans at W,, 
the right bank is concave, and formed by a series of 
curves which have a minimum radius at the commence- 
ment at Wo, increasing gradually until Kruisschans is 
gained. Should the intention of making this new channel 
cut be undertaken—of which there is little doubt—the 
results, or at least one of the results, would be that the 
river would flow from Burght, opposite W, in Fig. 4, to 
Kuisschans, near W,, in a well-aligned and well-regulated 
channel, neither too extensive nor too open on the one hand, 
nor too narrow nor too contracted on the other. These 
conditions are, in the opinion of M. Pierrot, the best 
adapted to ensure that the bed of the stream should, 
regardless of the ebb or flow of the tide, assume a perma- 
nent and stable section, and a constantly deep and 
Spacious waterway upon the concave river bank. The 
necessity, so frequently insisted upon in our columns, of 
not restricting the treatment of the bed, banks, and 
channel of a river, when improvements are in progress 
orin contemplation, to a mere short length or reach of the 
stream, are well corroborated by the views expressed 
regarding the present example in Antwerp. It is well 
observed that in order that the new channel in the cut 
from Burght to Antwerp to Lillo, as shown in Fig. 4, 
should be utilised to a maximum for the purposes of free 
navigation, something else must be accomplished beyond 
the simple rectification and ameliorated alignment of the 
course of the river. For a certain distance the river, 
both up and down stream, must receive a corresponding 
amount of care and attention, so as to give a free passage 
to the waters constituting the marine portion of all rivers. 
It must not be forgotten that, in viewing the Antwerp 
Scheme as & whole—the only proper light in which to 
Scan it—it is equally indispensable that the works already 
Projected on the up-stream part of the river should be 
taken in hand at the same time. 
“me ~ dredging out the new channel is put 
jet a = cu ic yards, but it is not expected to be | 
‘oki ra te dious, a troublesome, or an expensive under- | 
wee ti a. 4 be compared with Tig. 3 in our last 
rege bo be noticed that the “ Bates Plan” necessi- 
ye neh set ae of the American Dock, but that it 
ie eee ake the African Dock marked A), nor 
Xvensive grain stores very recently erected in its 
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present, but for some time to come, for the future require- 
ments of navigation on the largest scale. A point worth 
noting is that the new quay wall along the deviation 


part of the subject further, or inquire into the measures 
proposed for establishing extraneous communication 
between the docks and inland districts. 

The proposal to utilise the old course of the river for 
the construction of a series of commercial docks, by 
damming it up at both ends, is also mooted by M. Pierrot, 
but, similarly to that just described, it will have to wait a 
long time before it makes its début before the people of 
Antwerp. Between Bath and Antwerp the chief defect 
in the course of the river is unquestionably the tortuous 
nature of it, which obstructs the free passage of the ice 
when breaking up, and in addition, owing to the very 
small radii of the bends, renders navigation dangerous in 
the sense that at those points the chances of collision 
are considerably accentuated. Statistical hydrographical 
records have repeatedly pointed out that the chief 
obstacles to the clearing of the ice are encountered at the 
elbows at Austruwal, Fort-la-Perte, and at Kruisschans. 
Sharp curves are well recognised to be also exceedingly 
injurious to the general character, or as it might be termed 
the well-being and good behaviour of a river. The 
sudden and abrupt changes in direction annul a certain 
amount of the necessary velocity of the current, which is 
thrown more against the concave bank, and ultimately 
leads to the destruction of a regular cross section, almost 
indispensable to large rivers, both up stream and down 
stream, as well as to the formation of shoals. In order 
| to remedy these principal defects in the course of the 
| Scheldt, M. F'ranzius recommends the following measures: 
| First, that the depth of the channel should be uniformly 
increased from the up towards the down stream; 
secondly, that the cross sections should follow the same 
law and in the same direction; and thirdly, that the 
navigable waterway should be gradually enlarged, a con- 
dition which does not obtain at present. These remedial 
measures necessitate the following practical applications, 
that is, the removal of all sharp bends, the construction 
of training banks at those 
points where the breadth 
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| of the channel is too large, 
| and the lowering of the 
| level of the ebb water in 
| the upper part of the river 
by dredging operations, so 
as to increase the volume 
of water flowing along the 
stream. This augmenta- 
tion of volume is necessary 
in order that the depth 
may be maintained con- 
stant, or nearly so, in the 
narrower parts of the 
river bed. At the same 
time the mere lowering of 
the ebb level, by means of 
deepening the bed, would 
not be of any value, 
unless it was attended by 
the advent of larger 
volumes of water from 
the down-stream part of 
| theriver. In other words, 
the wave motion must be 
augmented between Ant- 
werp and Lillo, by the 
formation of a wider bed, 
suitable for that particular 
section of the river. Con- 
sequently, the first con- 
dition to be fulfilled to 
increase the volume of 
water is to increase the 
width of the channel 
at high tide, especially 
between the two points 
above mentioned. This 
lateral enlargement will 
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THE PORT OF ANTWERP—PLAN OF 


might be constructed partly in the dry, in a rapid and 
economical manner, though some pumping would no 
doubt be needed. 

In order to refute the idea which had been put forward, 
and seriously entertained by many, that the rectification 
of the old course of the Scheldt, and the cutting of a new 
channel as shown on the plan—Fig. 4—would at least 
gravely impede, if not entirely prevent the future develop- 
ment of the docks of Antwerp, M. Pierrot has proposed 
an amendment to the plan. The additional works he 
recommends, in support of his view of the case, comprise, 
in the first place, the construction of a principal basin, 
rectangular in form, and set out so as to range nearly 
parallel with the deviation of the river in its vicinity, 
and of a width sufficient to allow of the largest ocean- 
going ships anchoring therein, notwithstanding that other 
vessels are at the same time lying alongside the adjacent 
quays. This basin communicates with the Scheldt by 
means of the lock L in the annexed plan, which would 
be worked at all states of the tide, rendered serviceable 
for steamers of the heaviest tonnage, and would suffice 
for the exigencies of a verv considerable amount of both 
foreign and local traffic. A canal of suitable dimensions 
connects the basin with the African Dock, marked A on 
the plan. To allow of the plan in Fig. 4 being compared 
with that in Fig. 3, it should be mentioned that the letter 
T signifies the timber dock, C the canal basin, and B 


and B, the small and large docks respectively, as repre- | 


sented in the former plan. Running inland at right 
angles to the principal basin are shown four wet docks, 
marked by the letters A, B, C, D, and E, of any adequate 
width, separated by large level spaces intended for the 
erection of sheds and other buildings, and connected 
together by a réseau of tramways or light railways. 
Although proposed as part of the whole port extension 
scheme, these accessories will not be actually undertaken 
until the increase of maritime traffic demands their con- 
struction. It is therefore unnecessary to pursue this | 


| 


| scheme of bacteria beds. 
| optimistic views were not shared by Mr. Yates, the 
| stipendiary magistrate, and the letter just received from 
| the Board fully justifies the remarks he then saw fit to 


be adequate if it be made 

in the proportion of one 
and a-half times that existing at low tide. It will be only 
after a larger volume of water has been secured for the 
upper reaches of the Scheldt that the lowering of the ebb 
level in the same part of the river will furnish the flow 
required throughout the whole course of the stream. 


MR. BATES 








THE MANCHESTER SEWAGE PROBLEM. 


Fottowr1nG hard upon the report of the special sub- 
committee, as detailed in our columns a week ago, and 
justifying to the very letter the warning note sounded by 
the stipendiary in pronouncing his decision, comes the 
reply to the Rivers Committee from the Local Govern- 
ment Board. It will be remembered that the Corpora- 
tion, a few days ago, when defending their position at 
the adjourned hearing of the summons for rivers pollution, 
tried to persuade themselves and the Court that the 
Local Government Board would relax their rule as 
regards land filtration, and give their approval to a 
It was evident that their 


make. It is significant that the letter—extracts from 
which now follow—was in the hands of the Committee 
before they appeared in Court last week. Referring to 
the fact that the City Council have now abandoned all 
idea of purchasing an area of 213 acres of land in Flixton 
and Carrington for sewage effluent filtration, which said 
acres were duly scheduled in the Local Government 
Board’s Provisional Order of 1893, the Board now ask 
the very pertinent question, How is it that the very land 
which in 1888, and again in 1893, was said by the Council 
to be pre-eminently suitable for sewage treatment, is now 
reported by them to be unsuitable? The Council are 
reminded that when the late Mr. S. J. Smith held his 
exhaustive inquiry at the Town Hall at the time the 
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scheme was first proposed, and when borrowing powers 
for half a million sterling were sought, it was proved, on 
the evidence of such eminent authorities as Dr. Tidy, 
Dr. Frankland, and others, that the land proposed to be 
acquired near Davyhulme was loose and porous, and in 
every way suitable for the purposes of a sewage farm. 
The letter therefore says :— 

As the evidence upon which the Board acted in sanctioning the 
loan referred to was so emphatic in pronouncing the land to be 
altogether suitable for the purpose for which it was to be used, 
they must require further evidence than has yet been placed 
before them, to satisfy them that the statements previously made 
on behalf of the Town Council—presumably as the result of careful 
testing—were unreliable to the extent now alleged. 

Further, the Board 
are unable to regard the apparent failure of the Town Council to 
make any attempt at availing themselves of the land at Flixton 
and Carrington as justified by any cf the circumstances which are 
now put forward as reasons for this course. The evidence which 
was given before Mr. Smith, at the time of his inquiry in relation 
to the application for the Provisional Order, went to show that the 
latter land was superior to that which had been acquired at Davy- 
hulme, and that it was admirably adapted for the filtration of 
sewage, It is obvious, therefore, that the statement that the 
land is now found to be unsuitable for the purpose needs full 
explanation, 

The Town Council, as we have intimated, now alleged 
that they are unable to find further land for sewage 
treatment, but the Board points out that in 1888, and 
later in 1890, their inspector was informed that extra 
land of suitable character was available immediately 
below Davyhulme. The letter from which we are quot- 
ing then goes on to say :— 

That land can be obtained . . . seems to be established by 
the report of the city surveyor dated August 20th, 1896, from 
which the Board learn that adjoining the land scheduled to the 
Provisional Order of 1893, there is an area of 460 acres of land, of 
which 375 acres are available for purposes of sewage disposal; that 
between Lymm and the Manchester Ship Canal a further area of 
650 acres exists, and of this 550 acres could be utilised for the 
purpose ; and that on the line of the conduit indicated upon the 
plan accompanying the surveyor’s report there is a further 115 
acres available for the purpose. 

And they then proceed to point out that the city 
authorities have failed to carry out the conditions upon 
which the previous loans have been granted by the 
Board. The Board next lay down their dictum in no 
doubtful terms, and we at once see that there is only the 
most slender foundation—if, indeed, any at all—for the 
hope expressed by the Committee at the recent hearing 
of the adjourned summons—viz., that the compulsory 
purchase of land for filtration purposes might be waived 
in this particular case. Here are the words used by the 
Board :— 

The Town Council, however, must bear in mind that before any 
further loans for purposes of sewage disposal are sanctioned by 
the Board they must be satisfied that an adequate area of land 
will be brought into use for the treatment of the effluent prior to 
its discharge into the Manchester Ship Canal or other stream, and 
that such treatment will be adopted as a process distinct from and 
supplemental to the operation of all other processes, whether in- 
volving the use of chemicals, or artificial filtration, or any other 
expedient, 

Then follow some scathing remarks upon the way in 
which the structural work in the sewers has been 
executed, and reference is made to the “ negligence ” and 
‘‘absence of proper supervision . . . in certain of 
the contracts.” But as Sir Benjamin Baker is holding a 
special inquiry at the present time into these matters, we 
forbear to comment upon the situation. Finally :— 

The Board request that, after these observations have been con- 
sidered by the Town Council, they may be informed at an early 
date of the steps which the Corporation have decided to take in 
the matter. 

Upon receipt of the communication from the Local 
Government Board, a deputation consisting of two 
members of the Council, with the city surveyor and the 
deputy town clerk went upto London to plead their cause 
before the assistant secretary, Mr. Adrian, but their 
efforts met with very little success. They report to the 
Council that “‘ the conversion into bacteria beds of thirty- 
seven acres of land at Davyhulme .. . . was fully 
discussed.” But that ‘‘ Mr. Adrian at once stated that if 
the Corporation contemplated passing the effluent 
after it-leaves the bacteria beds direct into the Ship 
Canal the proposal would not be sanctioned by the 
Local Government Board . . . . This announce- 
ment led to the consideration of the letter from the 
Local Government Board, dated 19th March, 1898. 
Mr. Adrian strongly emphasised the statements con- 
tained in that letter, and especially those in which it 
is alleged that the Corporation had secured the Board’s 
approval of their main drainage scheme in the years 1888 
and 1889 on the definite promise and understanding that 
additional laad would be purchased by the Corporation 
for filtration purposes; that this promise was reiterated 
when the boundaries of the city were estimated in 1890 
and again in 1893, when the Board granted the provisional 
order enabling the Corporation to acquire 213 acres of 
land at Flixton.” 

** After considerable discussion, Mr. Adrian, speaking, 
of course, subject to correction by the engineering 
advisers of the Board, ultimately intimated that, in his 
opinion, if the Corporation would propose a scheme for 
the acquisition of from 200 to 300 acres of land, to be 
connected by a conduit with the Davyhulme sewage 
works, and would require to pass over or through such 
land the efiluent after it leaves the proposed bacteria 
beds, and before it reaches the Ship Canal, such a scheme 
would receive favourable consideration on the part of the 
Local Government Board.” 

The deputation even then do not seem to have realised 
the full weight and significance of the Board’s decision, 
for they next urged Mr. Adrian “to advise the Local 
Government Board to issue an immediate sanction 
for the borrowing of £110,570,” to meet their present 
pressing needs. Surely the assistant secretary’s reply 
was sufficiently straight and clear for even the deputation 
to understand. He assured them that the Local Govern- 
ment Board “ would adhere to the decision communicated 
in their letter of the 19th March, 1898; that the additional 





monies expended, or proposed to be expended, would 
have the effect of increasing the volume of crude sewage 
sent to Davyhulme; and that until the Corporation 
formulate a definite scheme for the treatment of the 
tank effluent in a manner which can be approved by the 
Local Government Board, they must withhold their 
sanction to any further loan.” 

It is reported that at a subsequent meeting of the 
Rivers Committee of the Corporation it was decided to 
obtain the money necessary for the construction of bac- 
teria beds, by putting a mortgage on the sewage works 
themselves. In this way the sanction of the Local 
Government Board will not be necessary, and what is of 
still greater importance to the Corporation, they will be 
able to have their own way. In fact, we are, by their 
action, forcibly reminded of the Irish recruit on parade, 
who, when told by his mate that he was out of step, 
promptly replied, ‘Then change yours,” and doggedly 
marched on as before. 








THE SWEDISH IRON, STEEL, METAL, AND COAL 
INDUSTRIES IN 1896. 

In conformity with our annual custom, we now present 
the report on the iron, steel, metal, and coal industries for 
the year 1896. Iron ore was raised from 338 mines in ten 
lin or provinces, the total output being 2,038,094 tons, whilst 
in 1895, 327 mines yielded only 1,901,971 tons. The increase 
of output in 1896 was, therefore, 136,123 tons, or 7-2 per cent., 
the output in 1896 being the highest on record. The follow- 
ing table shows the mines and the output in the quinquennial 
period 1892—96 :— 


Increase. 


Mines. Tons. Decrease. 
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In 1896 only two provinces contributed to the increase in 
the output of ore, whilst in all others there was a falling-off. 
Thus the output of the famous Griingesberg Mines in 
Kopparberg rose from 476,327 tons in 1895 to 639,267 tons in 
1896. Of the output, 39 per cent. was raised in Kopparberg, 
30 per cent. in Norbotten, 14 per cent. in Orebro, and 9 per 
cent.in Vestmanland. In all in 1896, 3,642,248 tons of ferrous 
ore were broken out, yielding 2,032,227 tons of dressed ore, 
equal to 55°8 per cent., as against 59 per cent. in 1895. It 
appears that there was a falling-off in percentage of yield in 
all provinces except one, Kopparberg, where the percentage 
rose from 65 to 69 per cent. Of the output, 1,780,903 tons, 
or 87:4 per cent., was magnetic or “black” ore; 257,191 tons, 
or 126 per cent., hematite or ‘ bloodstone,” the latter 
kind of ore being only found in four central provinces. 

The total value of the dressed ore in 1896 is estimated at 
9,326,574 ks., equal to 4 ks. 58 dre per ton (18 ks. = 20s.) There 
were in use only eight ore separators, as against ten in 1895, 
the quantity dealt with being respectively 13,616 tons and 
15,040 tons. The number of hands employed in the iron 
mines being 8439, the output a head was 2414 tons, as against 
7644 hands and 248°8 tons respectively in 1895. The decline 
in 1896 is attributed to the smaller output at Gellivara, viz., 
20,352 tons, whereas the hands were increased with 759. Of 
lake and bog ore only 925 tons were raised in 1896, against 
2691 tons in 1895, owing to the severity of the winter. The 
total output in 1896 of all kinds of ore in Sweden was, there- 
fore, 2,039,019 tons, as against 1,004,662 tons in 1895. 

Coming to the Swedish pig iron industry in 1896, we find that 
124 furnaces were in blast whilst 41 were idle, which turned 
out 494,418 tons, valued at 30,500,000 kr., of which 7270 tons 
were ingots direct. In 1895, 146 furnaces were in blast, pro- 
ducing 462,930 tons, there being thus an increase in 1896 of 
31,488 tons, or 7 percent. The following table shows the 
output of pig, with increase and decrease during the quin- 
quennial period 1892—96 :-— 
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The increase in manufacture was 8618 tons in Vermland, 
5326 tons in Vestmanland, 5130 tons in Upsala, and 4700 tons 
in Kopparberg lin. The two principal iron-producing pro- 
vinces in Sweden, Orebro and Kopparberg, still maintain 
their old position, their aggregate output being 50°6 per cent. 
of the total, Gefleborg coming next with only 14 per cent. 
The average return in 1896 per furnace amounted to 
3532 tons, the average time of blasting to 271 shifts of 
twenty-four hours, and the average return per shift to 13-03 
tons. In 1895 the figures were respectively 3171 tons, 252 
shifts, and 12-58 tons per shift. By way of comparison it may 
be stated that five years before the return was only 3174 tons, 
the shifts 257, and the average return per shift 12-35 tons. 
The largest average return was shown by the province of 
Vesternorrland, 5150 tons, with 345 shifts. The highest 
average output in twenty-four hours per furnace took place 
in Kopparberg lin, viz., 16-21 tons, and the lowest in Jiinkiip- 
ing lin, 4-24 tons. In Kopparberg is situated the Domnar- 
fvet Iron and Steel Works, the largest in Sweden, and here 
the diurnal output was 30°31 tons. The total manufacture 
of pig iron in 1896 was classified as follows :— 





Tons. 
Puddle and furnace pig .. .. .. «+ os «+ «+ «oc 246,032 
Bessemeriand Martin.. .. .. .. «. «os «ss «se oo 226,108 
Spiegeleisen .. Cie ee Sh. Sais 738 
Pig for reduction .. Sel MA am Ln a ae g oe 8,340 
Pig forother purposes 4. 3s oe oe ts we te 6,944 
WOME a 8s 487,147 


The following table is instructive as showing the progress of 
the Swedish pig iron industry during the last quinquennial 
period :— 





1892, 1893. 1894, 1895, 1896. 

p. ¢. p. c. p. o p. c. 

Furnace pig, &c. .. 66°13 56°39 .. 52°70 .. 50°50 

Bessemer and Martin 30°53 40°19 .. 43°46... 46°21 

Spiegeleisen.. .. .. 0°19 os .. C2... Oe 

Pig for reduction .. 1°10 130... 20. 2a 
Pig for other 
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Furnace pig was in 1896 produced in eleven of the twelve 
pig iron manufacturing lin, varying from 62,150 tons 
in Kopparland to 941 tons in Sddermanland. The manu- 
facture of Bessemer and Martin iron was carried on in eight 
provinces, but three of these returned seven-tenths of the 





total. Spiegeleisen is only turned out a 
Schisshyttan, Sissies.” a Works, the 
As regards the manufacture of malleable iron and steel. ; 
appears that in 1896 137 works were in operation = 
purpose as against 145 in 1895. The works were siduaks the 
nineteen provinces. Out of this, Orebro boasts twent “rs * 
and Kopparberg eighteen. The number of [an Sr 
hearths in operation was twenty-eight, that of nag 
Comté twenty-eight, and that of Walloon twenty-two oe 
fourteen hearths for smelting scrap. The number of ada 
furnaces was four, as in 1895, whilst in the productio "_ 
ingot metal seventy-four furnaces were worked in ree 
provinces, of which twenty-nine were Bessemer eugene 
Martin, and four furnaces, besides six for the making of blister 
steel. The manufacture of malleable iron and its vale rd 
1896 was as follows :— — 


Tons. Kr. 
Unwelded blooms and raw bars... 188,396 6. 17,674,359 
Unwelded cast metal .. .. .. ... .. 257,025 .. 25,913,613 
TUE oc rns hy ie ee Se! vas 624. "T9667 
sn) or ine ages OED “43,714,146 


Of the blooms, Orebro shows the largest output, viz 
36,094 tons; and of the total no less than 174,866 tons o 
92°8 per cent., were made by the Lancashire method. The 
remainder was made up of 63 per cent. of Franche-Comte iron 
and 0:90 of other kinds. The manufacture of blooms and raw 
bars has been as follows during the last quinquennial period: 
—1892, 235,426 tons; 1893, 225,532; 1894, 204,517: 1895 
188,726 ; 1896, 188,396. These figures show a steady falling 
off during the whole of this period, although in’ 199g ft 
amounted only to 0:2 per cent. The other kinds of cast 
metal were—114,120 tons, 44°4 per cent., Bessemer; 142,301 
tons, 55°4 per cent., Martin; and 604 tons, 0-2 per cent, 
crucible. This quantity consisted, with the exception of 
2900 tons, entirely of ingot metal. The following table shows 
the manufacture of these kinds of metal during the period 
1892—96 :— 





Bessemer. Martin. Crucible. Total, 
Tons. Tons. Tons. Tons. 
1892 76,556 .. 6. 617 
1803 81,860 .. .. 850 
1894 84,003 .. .. 510 
|. Soe OO,200 .. .. S08 .. .. 
1896 114,120 142,301 .. .. 604. 257 025 


It will therefore be seen that the increase in output in 
1896 was respectively 16,800 tons, 43,042 tons, and 6 tons, a 
total of 59,848 tons, or 30°4 per cent. Since 1892 the increase 
has been 97,430 tons, or 61 per cent., whilst in the same 
period the manufacture of malleable iron has declined with 
47,030 tons, or 20 per cent. Bessemer and Martin metal was 
manufactured in five provinces as in previous years; Vest- 
manland, Orebro, and Kopparberg turning out three-fourths 
of the total of the Bessemer production, and Orebro and 
Kopparberg one-half of the total Martin make. By the basic 
dephosphorising method there were produced 61,692 tons, 
21,675 tons being Bessemer and 40,117 tons Martin ingots, 
Of the total no less than 45,943 tons were turned out at the 
Domnarfvet and Avesta Ironworks. This process is gaining 
much ground in Sweden of late years, as the following figures 
will show :— 





Bessemer. Martin. Bessemer castings. Total. 

Tons. Tons. Tons, Tons, 

108...) »» See nc. ws TE ws es Be 
Ot... .«« BRE... «- Tie sg < ee + we Seyeee 
Sc. a>. os a a ee RE es. SR 
1006... «. SEG .. > at «<1 o. 61,82 


It will therefore be seen that since 1893 the basic manu- 
facture has increased as regards Bessemer metal with 157 per 
cent., as regards Martin metal with 167 per cent., and as 
regards Martin cast goods with 163 per cent. 

The following table shows the comparative retuims of 
manufactured iron and steel in 1895 and 1896 :- 


1895. 180, 

Tons. Tons. 

Blooms, billets, kc. .. ..  «. OA ce oe oe, SS 
7 rere. ae ae 176,377 
Fashion iron, &c. ey 8,246 
Hoopandrodiron .. .. .. 78,168 .. .. «. «. 70,347 
Pew gs kk aa be ce | Ce ee ke ce ee) 2 
on lsc . ne ee aK. oe = 22,827 
Heavy plates ee ee ee 
Rails Se eek cao, Sables We ae RP Oks ne |e 199 
Railappurtenances .. .. .. Se ae ae meee 335 
Tires pall wel ae So eg one See 1,306 
ME, en Coo (te eRe. one ee te rae 1,798 
Anchors, £e... 0 2. 2. +s ce 695 ‘% “arr 1,615 
ME SE eks u'se . 312,926 ewe «842,369 


The make of bars of steel took place in eighteen provinces, 
Vestmanland coming first with 37,616 tons, then Kopparberg 
with 31,352 tons, Gifleborg with 27,724 tons, Orebro with 
20,850 tons, Ostergétland with 18,988 tons, &c. Eleven pro- 
vinces only returned 12,864 tons in all. The manufacture of 
bar iron, rolled blooms, and billets in Sweden has been as 
follows in the period 1892—96:—1892, 273,510 tons; 1893, 
266,727 tons; 1894, 267,049 tons; 1895, 294,135 tons; 1896, 
298,788 tons. : : 

The total value of the manufactured iron turned out in 
1896 was 50,000,000 kr. It would appear that the process of 
rolling bars and steel is gaining much ground in Sweden of 
late years in preference to forging, as the following table will 
show :— 






Forged. Rolled. 
Tons. Per cent. Tons. Per cent. 
1802 .. 2. se 0s o> 46,008 «. S42 .. 00,006 .. 60'0 
1893 oo es ae oe QROTF 4. BS .. S240 .. 68°3 
14. cs. ac ve ep ee a Se. OS 
IG cs ws as 0h ORE oe SEE 2m) 
1806. 87,079 .. 22°09 .. 125 


Of the output of forged bars and steel in 1 
—86°7 per cent.—were produced from blooms, 4600 tons- 
12:4 per cent.—from ingot metal, and 334 tons—0-9 per cent. 
—from blister steel, whilst of rolled bars and steel 70,043 tons 
—56 per cent.—were produced from iron made in hearths, 
1536 tons—1°2 per cent.—from puddled iron, and 53,592 tons 
from ingot metal. Forged bars steel were turned out 
seventeen provinces, Upsala and Orebro respectively 8122 and 
6959 tons, whilst rolled bars and steel were made in thirteen 
provinces, Vestmanland showing the highest output with 
31,700 tons, or one-fourth of the total. 

The Swedish metal production in 1896 was as follows :— 
Gold, 1144 kilos., value 285,000 kr. (1895, 85:2 kilos) ; silver, 
2082 kilos., value 1640°00 kr. (1895, 1118 kilos.) ; lead and 
galena, 1530 tons, value 282,000 kr. (1895, 1256 tons); copper, 
248% tons, value 210,000 kr. (1895, 216 tons). 

e Swedish coal industry shows steady progress, the 
quantity broken out at seven mines in 1896 being 225,848 tons; 
valued at 1,614,000 kr., of which 122,000 tons were No. 1, oF 
best coal. The coals are only found in the southernmost 
provinces, and being anthracite, are of no use m the iron 
industry, but they are largely and profitably used in railways 
where the fire-grates have been specially adapted for their 
consumption. The output in 1892—96 was as follows :— 
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392, 199,380 tons ; 1893, 199,933 tons; 1894, 195,950 tons; 
a 993,652 tons; 1896, 225,948 tons. ' f yh 
‘mber of motors used in the Swedish mining 
: baer ny 1896 was 1588, of which 453 were in mines, 1165 
industry ter-wheels or turbines, the horse-power being 
— nai 47,778 and 11,500. The total number of hands 
es ‘in the Swedish mining industry in 1896 was 
pry 68°60 per cent. being engaged in the iron industry, 
a 984 in 1895. In the iron mines 318 women found 


against 26 : 
cmnployment of whom 220 were under eighteen years. 
c 7 ? 


INSTITUTION OF NAVAL ARCHITECTS. 





Ox Thursday morning Captain W. Jaques read a 


Peer 4 SuBMARINE TorPEDO Boats.” 

t necessary to do more than give the following 
description of two submarine boats constructed for the 
United States navy. The first of these is one constructed 
by the Holland Company, and named the Plunger by the 
Department. It was launched August ith of last year 
at the constructor’s yard in Baltimore. She is the fifth 
one designed by Mr. Holland, and is 84ft. long, of circular 
section, 11ft. 6in. in diameter, surface displacement 
149 tons, submerged displacement 165 tons, with a reserve 
buoyancy of about a quarter of a ton. The guaranteed 
speed is 15 knots on the surface, and 14 knots with her 
steam machinery while awash, with lit. of the turret 
above the water. Her totally submerged electrically 
running speed must be 8 knots for six hours. There is a 
turret amidship with 4in. of protection and a super- 
structure for a fair water. Two down-haul screws have 
been added, although they are not considered by 
Mr. Holland a requisite of the system. There are two 
openings in the nose-piece through which service 
torpedoes are to be discharged. _ In addition to hand 
gear for horizontal steering and diving, there are auto- 
matic devices for maintaining submergence at predeter- 
mined depths. A camera lucida has also been fitted. 
The hull has been constructed to admit a submergence 
of 75ft. Some of the water-tight compartments serve 
as water tanks; others contain oil fuel; others are 
employed for compensating discharged weights. A 
special device compensates for the oil consumed. There 
are four rudders, two for steering horizontally and two 
vertically, controlled by automatic devices. For running 
on the surface or awash, steam generated by petroleum 
is employed, while electricity from storage batteries is 
used under water. There is one water-tube boiler of the 
Mosher type of 3000 square feet heating surface, fitted 
with a system of oil fuel capable of consuming 2000 Ib. 
of oil per hour. There are two main vertical triple- 
expansion steam engines of 600-horse power each, and 
one auxiliary of the same type of 300-horse power. The 
electric machinery is composed of one main motor of 
70-horse power for propelling the boat when submerged, 
operating either the side or centre shaft, or used as a 
dynamo for re-charging batteries. There are additional 
electric motors for operating down-haul screws and per- 
forming other services as required. Air for tank and 
ventilation service is supplied from resecvoirs. There 
are special fittings for closing smoke pipe and air ducts 
quickly before submerging, and the tank operations are 
very simply controlled by Kingston and compressed air 
reducing valves. The Plunger has three propellers—in 
addition to the down-haul screws—any one or all of 
which can be operated by either steam or electrical 
machinery. 

Owing to the delays incident to the many modifications 
of the Plunger, constructed for the Navy Department at 
the Baltimore shipyard, the Holland Torpedo Boat Com- 
pany decided to build a boat into which the essential 
elements of Mr. Holland’s type could be introduced and 
experimented with by the company, and boat No. 6, the 
Holland, was built at the Crescent Shipyard, Elizabeth- 
port, New Jersey, by Mr. Lewis Nixon, a member of this 
Society. Its form resembles that of the porpoise, and 
its dimensions are :— 


It is no 


Length a ee 5Oft. 
Diameter, amidships 11ft. 
Displacement, light afore ... 119 tons. 
9 with superstructure awash =... 138 
- submerged .... simtaan sue SA 
Reserve buoyancy... ... 07 5, 


In this boat no attempt was made to secure a higher 
speed than was necessary to secure proper diving and 
steering properties. It was fitted with a 50-horse power 
gasoline engine for surface runs, air compression and 
storage battery charging, and a 50-horse power electric 
motor for submerged work. Its armament consists of 
18in. service torpedo tube and two dynamite guns fitted 
for powder and compressed air discharge. 

Captain Jaques states that at a speed of 8 knots the 
Holland manceuvres, steers, and dives beautifully, and 
the control of submergence is speedily and easily effected 
by the operation of Kingston and compressed air reducing 
valves. Her stability has been thoroughly proved, and 
the atmospheric conditions when submerged are infinitely 
safer and more comfortable than those of the ordinary 
torpedo boat. From four to six men are required for her 
operation. 

The discussion which followed was very brief, and con- 
tained nothing of any interest. 

The next paper read was one by Mr. James Hamilton, 


“On Horse-Power ABsorBeD BY SKIN FRICTION AND 
Wave Maxine, 1x Sues or DirreRENT Forms.” 
Before, however, commenting upon this paper, we have 
asuggestion to offer, the adoption of which would, we think, 
greatly facilitate the arrangements for discussion of future 
papers of this character—from a useful point of view—and 
which suggestion is due to the remarks of several persons 
who took part in Thursday’s discussion. It is that all such 
portant papers should be given out to members wishing 
for them at least a week prior to the meetings taking 
Place. As a matter of fact, this paper—one of special 
interest—was only attainable on the morning that it was 


desirous of bringing forward, so that the discussion may 
be intelligible to the audience—a desideratum now too 
often impossible to arrive at. 

Mr. James Hamilton’s cherished ambition, as set forth 
in his paper, would be an exhaustive series of tank experi- 
ments, in which might be traced the gradual increase of 
resistance caused by successive additions to breadth in 
similar ship-model forms, beginning with a form of small 
proportionate breadth to length, and ending up with the 
resistance of the same form when driven broadside on. 
In the absence of models, he has deduced from the pro- 
gressive trials of actual vessels the general principles 
governing wave-making resistance. He has selected 
trials of different types which are comparable, and from 
these he has deduced formule, more or less imperfect, no 
doubt, but fairly satisfactory, as showing the proportions 
of skin-friction, wave-making, and propeller-waste indi- 
cated horse-power for a given speed and form. 

To enable broad comparisons to be made, speeds con- 


TABLE I.——Dericed Ships of Length 270/t. 





| ! 
270 270 | 270 
2 31°50 (33°58 30°04 


ljLength .. 
2|Breadth. . 





3| Draught moulded 9°64 |12°91 {12°89 
4\Displacement .. .. .. . 2865 | 1189 | 1955 | 1848 
5 Coefficient of fineness we ee] *44)) °470) °524) °508) =°585) + °601 


tiSpeed = +f L . 16°43 16°43 16°43 16°43 16°43 |16°43 


LEP. . see ee ee ee 2250 | 8200 ©4305 | 2414 | 3467 | 3330 
SL.H.P. initial engine friction 

4percent. .. .. . « 90 128) 172 9 138, 133 

9 ,, load engine friction 7*2 | | 
percent. .. .. .. ..| 162; 230/ 309] 163 259 | 233 

10} ,, propeller waste 31 per | | 
| cent. Ee Fr 992 | 1334 748 | 1198 | 1032 
11} ,, skin friction(calculated) 765 1025 1179 745 | 970) 940 


balance wave-making of 
actual derived ship .. .. 536, 825 1811 652); 902) 992 
Calculated wave-making | 

of standard ships of co- 

efficient °5 «. ee +. 650; 1088 | 1200 | 608 | 784, 723 


y formula 


~ 


p.- Correction for difference 


of coefficient .. .. .. - -- 240 | +278 


-€8 4102 | +26 


P. b 


15 | Calculated wave-making 


of actual derived ship .. 578 {70 1302 634 1024 1001 





siderable in proportion to the lengths of the ships are 
taken. They areas the square roots of the lengths. Each 
ship has been brought to a length of 270ft. The table 
taken from the paper gives the indicated horse- 


power, which would be ,/length, for 16°43 knots, is 








TABLE II.— Surface Friction Coefficients. 
Iron bottom. Copper or zine sheath. 
Length of ship. Clean and well aa Bhs 
painted. Sheathing smooth; Sheathing rough 
200 “00144 “00043 *O1170 
250 *00933 *00936 “01160 
300 “00023 *00930 *O1152 
350 “00016 *00927 “01145 
400 . “00010 "00926 “01140 
450 “00906 “00926 “01187 
500 “00004 “00026 *01136 





split up into :—Initial engine friction, 4 per cent. of total 
power; load engine friction, 7°2 per cent. of the total 
power, or 8 per cent. of the sum of wave-making, skin- 
friction, and propeller waste indicated horse-power ; 
propeller waste, amounting to the difference between the 


TABLE I11.—Calenlated Indicated Horse-porwer for Vessels of Different 
Form by Formula. 





A B Cc D zE | 
— | —|—  — —|—_ 
i'Length.. .. .. .. .. ..{ 240] 300| 350] 345 | 300] 260 
2 Breadth. . .|20°88 | 37 | 44 [48°77 (8995 | 387 





S/10-1 16:58 {17-66 16-87 [19°85 |17-29 
4 Displacement ..| 1114 | 3125 | 4922 | 4910 | 5196 | 3520 
5\Co-efficient .. .. .. .. ..| °580} °594] 633} -695| °778] *804 


GSpeed = 4/1 {15°49 /17°82 [IS*T1 18°57 [17-82 16-12 


8 Draught moulded 


| 





70 | 1494 | 986 
$90) +2845] +2209 


478 | 1237 | 2030 


7 Wave-making standard .. 
+604 +42" +1087 


8 Correction for form .. 


| = Gees | 
542 | 1664 | 3117 | 3760 4339 | 3195 
2476 | 2889 | 2327 | 1251 
52 3135 | 3400 | 

675 743 | 805 | 


9 Total wave I.H.P. 


| 
| 
| | 
10 Skin friction - | 582 | 1499 | 
ry | 
} 
| 
} 





1] Propeller waste 51 per cent. ..| 573 | 1613 | : 

12 Load engine friction 8 per cent.| 136 | 382 

13'Initial engine friction 4 per} } 
cent. .. «6 «. « «| 18] 206) 805 





400 | 435 200 


..| 1906 | 5864 | 9485 10,427 11,306 | 7540 
— EF a 
15 LH.P. for 1 knot less than] 
above, H.P. varying as the} | 
power n for standard shi | 
aeaie > | 
4. _ excess EF. we 2s} 1522 | 4400 7831 
standard I.H.P. | | | | 
16.2 or power of speed = --| 3°08 | 3°30 3°49 | 3°96 | 4°87 


14 Tutal 1.H.P... 


| 
| 
| 


| 
S374 | S465 | 5400 


§°21 





power delivered through the shafting and the sum of skin- 
friction and wave-making horse-power, taken as 31 per 
cent. of the total power, or 51 per cent. of the sum of 
skin-friction and wave-making indicated horse-power ; 
skin-friction indicated horse-power, as calculated from 
the wetted surface, and assuming the resistance of 1 lb. 
at 1 knot to absorb ‘0030707 indicated horse-power, such 
resistance varying as V'", also according to coefficient 
depending on length of ship; and, lastly, wave-making 
indicated horse-power, which is what is left of the total 
after deducting all other components. 

Having ascertained the indicated horse-power absorbed 
by wave making, he endeavours to elucidate the difter- 
ences found in vessels of about the same coefficient of 
| fineness, but in which beams differ. He takes *5 as a 
standard coefficient of fineness, finding the horse-power 


| by the following formula :—I.H.P, = ba n = 2°83 + 








read, rendering the discussion practically worthless. | B 
What we suggest would also enable the subsequent | J, 
speakers to arrange the several points which they are | ence in beam can then be made, showing indicated horse- 


| 





. L= length, B = beam. Corrections due to differ- 


power for other displacements, the formula for these 
corrections being arrived at by comparing the indicated 
horse-power belonging to each of the types in Table I. for 
wave making, after allowing for the indicated horse-power 
Tn 3 

due to the standard form. Itis s ; where n = 2°83 + 
2 (coefficient — °5), or where n = 2°83 — 2 (‘5 — coeffi- 
cient), according as displacement is over or under standard 
form displacement, d* being the excess or deficient dis- 
placement. The calculated total indicated horse-power 
for wave making on these principles is given in Table I. 
for each type at line 15. It agrees fairly well with the 
figures found by splitting up total indicated horse-power 
into its components, on line 12. 

Table III. shows the application of these principles to 
several vessels of different forms and different sizes, a 
“standard” indicated horse-power being taken, and 
“correction for form” indicated horse-power being 
used to qualify it. By this means thé price that has to 
be paid for driving vessels at speeds in excess of that for 
which their forms and proportions are adapted is clearly 
indicated. As a good example of this the Livadia—a 
bluff ship with specially powerful machinery—required 
11,000 indicated horse-power to push her along at 15°13 
knots = ,/ length. 

After a few words from Mr. Froude, who drew attention 
to the methods pursued at Haslar, Mr. Archibald Denny 
said that the plan suggested in Mr. Hamilton’s paper 
was a simple though scientific one. It was a question 
whether the assumptions should be regarded as correct. 
Under any circumstances it was a most valuable and 
important paper, as well as a step in the right direction ; 
and he only regretted that it had not been placed in his 
hands in sufficient time to enable him to comment satis- 
factorily upon the various features. He should like to 
co-operate with the author of this paper in his studies. 

Sir W. White remarked that it was always interesting 
to find members willing to give their own professional 
methods for dealing with questions of this sort. Mr. 
Hamilton was following his late partner, Mr. Kirke, in his 
analysis of the absorption of horse-power. He hoped 
that Mr. Denny would follow up his suggestion of apply- 
ing Mr. Hamilton’s method to a number of cases. He 
did not altogether agree as to the percentages of waste 
in Table III. If founded on the late Professor Froude’s 
estimates, he could not regard them as sound. He 
thought, nevertheless, that Mr. Hamilton’s analysis was 
useful and practical. 

Mr. Biles considered that ratios of length and co- 
efficient of fineness were all-important points. He did 
not think that increase of breadth or fulness necessarily 
gave increased resistance. Taking a line of varying 
coeflicients, say from 

ae 

"449. °6 —_> —__ = __*_<* 
e.4 7 
resistance might increase or decrease in seven different 
ships, as the dots are on the upper or lower sides of the 
line drawn here. He thought that the great value of 
this paper lay in the assistance which it afforded to 
others in making similar investigations. Mr. Hamilton 
replied briefly to the various points which had been 
raised. 

A paper was then read by Mr. R. E. Froude, 


‘*OQn EXPERIMENTS ON THE ErFrect oF DIRECTION oF 
TURNING IN Twin ScrREWs.” 

It was stated that in certain of H.M. ships, it had been 
found desirable, for convenience in arrangement of starting 
platforms in engine-rooms, that twin screws should 
turn inwards instead of outwards, or that the star- 
board screw should be left-handed and the port one 
right-handed, instead of vice versd. Model experiments 
were therefore made at Haslar, to determine whether 
this would be detrimental to efficiency, the result being 
that inward turning was found to be slightly the best. 
Diagrams accompany the paper, showing the results of 
the experiments in detail with twenty-one different 
vessels; three battleships, twelve cruisers, one steamer 
of specially shallow draught, and five destroyers. The 
familiar “ hull-efficiency ” elements, viz., the wake and 
thrust deduction percentages, and the nei hull efficiency 
—viz., the product of the wake and thrust deduction 
ratios—expressed in the form of percentage excess over 
unity, defect from unity being shown as negative, are 
indicated upon the diagrams. A separate diagram deals 
with ‘“ rotative ” efficiency, or ‘‘ screw efficiency proper.” 
This is a factor generally considered as unimportant, it 
being only the effect upon the *‘ turning moment ” of the 
propeller caused by the broken character of the wake 
movements. It is inserted in a fourth diagram, with 
plus and minus values, as done in the case of the other 
elements. The inward twin-screw values are recorded in 
dotted lines. All the results were grouped together, in 
order to produce the following mean percentages :— 


Mean excess of net hull efficiency percentage, 


screws turninginwards ... ... ... ... .. 0°37 
Mean excess of relative rotative efficiency per- 

centage, screws turning inwards ; 1°12 
Consequent net balance of percentage advantage 

in respect of total efficiency, screws turning 

inwards ... ... .. a ree 


The “ efficiency” advantage of the propellers turning in- 
wards instead of outwards is therefore very small, being re- 
presented by a percentage of only 1°49, and the greater part 
of this is due to the almost apocryphal element of rela- 
tive rotative efficiency. Nevertheless, the result is not 
detrimental to efficiency, and the convenience to engine- 
room arrangements is very great. With the single 
exception of the results obtained with the shallow-draught 
steamer, Mr. Froude considers that any apparent spe- 
ciality in the values of hull efficiency, as attaching to the 
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inward or outward direction of screws, may perhaps be 
due to “minor errors in the experimenting.” But it 
would have been a much more interesting set of diagrams 
if the names of the vessels were given. No.8 of the 
cruisers, notably, shows excessive negative hull efficiency, 
particularly when the screws turn inwards. It would be 
instructive to know the reason of this. 

The discussion that followed was most unfortunate, 
as several speakers went off at a tangent upon the relative 
values of twin or single screws—a point which was not 
in question. The first speaker considered that the deduc- 
tions were misleading, and remarked that his experience 
of practice with twin screws turning inwards was un- 
favourable to the plan. He did not, however, explain 
where the misleading character of the paper showed 
itself. 

Sir W. H. White observed that the question of employ- 
ing twin screws instead of single screws was apart from 
the subject of the paper. He might say, nevertheless, 
that the Admiralty had had great experience with twin 
screws, and that no difficulty existed as to the turning of 
twin-screw ships. To come back to the paper. Are 
advantages secured by having both screws turning 
inwards? This plan has been put to the test, and the 
question is answered in the affirmative. No difficulties 
attend the change in practice which has taken place. 
Present experience is in favour of propellers turning 
inwards. 

Mr. Thornycroft thought that full lines made a great 
deal of difference in the effect of inward twin-screw 
propeller turning. The great preponderance of wake 
percentage, in the shallow-draught vessel No. 16, over 
thrust deductions was due probably to the special 
character of the boat’s stern. 

A paper was then read by Mr. W. Hak, 


*©On Toe TRUNK-DECK STEAMER Oscar II.” 


The well-known rule that a vessel classed in Lloyd's, and 
whose length exceeds thirteen times the depth, must 
have a bridge extending for at least one-half of the 
vessel’s length, erected on the weather deck, in order to 
provide the structure with adequate stiffening, was the 
original cause of this vessel’s design being conceived. The 
general outline of the vessel’s sides shows the ordinary 
sheer in profile ; but from the surface of the main deck, some 
distance from the bulwarks, a strongly-framed and plated 
trunk deck superstructure rises, which runs nearly from 
stem to stern, having rounded ends, so that access can be 
had from one side to the other of the main deck. This is 
decked over with a deck having no sheer, but running 
practically horizontally fore and aft. From the spot 
where the sides of the superstructure cross the main 
deck beams, pillars and ties descend to the floor of the 
vessel. There are seventeen of these pillars and ties on 
each side, they being grouped between six bulkheads. 
At the pillars’ heads specially strong deck beams are 
constructed. There are four large hatches in addition to 
the engine and boiler openings. The “ trunk” forms, 
then, in conjunction with the holds below, a large 
cargo space. The round of beam of the main deck is 
made double that of ordinary vessels. This does not 
render walking difficult, but water coming in over the 
sides is returned into the sea in double-quick time. It 
would appear, therefore, that one of the advantages to 
the ‘turret’ cargo steamers, as tomaking good weather 
at sea, is likely to be obtained with the Oscar II.; the 
advantage is indeed still more strongly marked. The 
turret steamers are capital sea boats, but most 
inconvenient for deck operations, the sides, beyond the 
superstructure, sloping abruptly down—so much so, in 
fact, that it is quite a puzzle to get on board them when 
alongside a wharf. The Oscar has, on the contrary, a 
clear main deck for working all round. 

Mr. Martell opened the discussion. ‘ Of course,” he 
remarked, ‘‘the proof of the pudding is in the eating!” 
They were told that these vessels have answered their 
purpose remarkably well; that is the great point to be 
considered. Mr. Ropner had made many of these vessels, 
and he had found the result to be a success. Whether 
they had succeeded in evading the requirements of the 
Board of Trade he (Mr. Martell) could not say. He 
regarded a shipas a sort of girder. A girder must be con- 
nected, to its top and bottom fianges by ties and struts, 
or it is nolonger a girder. Stanchions cannot be entirely 
done away with—with safety. A vessel was built for the 
Trinity Board, and sent all round the coast on survey. 
She vibrated so much that the passengers found it im- 
possible to write. He examined her, and found only 
about two stanchions; whilst, in order to fit the boilers, 
part of the keelson had been done away with. Side 
keelsons had subsequently to be fitted, to stiffen her, 
longitudinally. In the Clyde particular attention is paid 
to pillaring, and rightly, too. It is the fault of ship- 
owners that ships are being made insufficiently strong. 
They put pressure on builders because they want to get 
21 cwt. into the ton of their ships. He thought, however, 
that the pillars and ties carried down—as shown—do 
give some principles of strength to these vessels. 

Mr. Ropner thought that the name “trunk” was a 
good one. But the continuation of trunk decks to ends 
of ships was advisable. He had not found the water 
break over the forecastle of his ships whose trunk deck 
was continuous. He thought that Mr. Hék’s double 
channel-iron pillars were excellent. Greater facilities 
were afforded for trimming cargo in trunk steamers, and 
by this means £120 or £125 was saved in storing. There 
is no necessity for additional pillaring. He did not quite 
agree with Mr. Hok as to the decreased cost of building 
these ships. It was not his experience. As regards 


what Mr. Martell said about Board of Trade rules, the 
trunk steamer does not evade them, but takes full advan- 
tage of their provisions. These ships compare favourably 
with other vessels in facilities for loading and unloading. 
Sir R. Dixon did not coincide in seeing improvements 
in trunk steamers. Perhaps they were slow in appreci- 
ating this type at the sea-port in which he was interested. 





He was unable to see that the trunk system in any way | out experiments and doing good work, and 
evaded or took the utmost advantage of Board of Trade | results to the world. He would just suggest tha 


rules. He thought it was quite the contrary. 


Mr. Thompson thought that pillaring was a very im-| which was a very different thing, of a boiler of 
He did not like the trunk system. | 500-horse power, with the feed-water supplied in the 
Sheer is actually reduced fore and aft on the upper deck, | shown on Mr. Yarrow’s diagrams—that is 
though the appearance of it is left at the bulwarks and | the cold feed traversing the outside pipes. 


portant feature. 


———- 


giving the 
t what wag 
on the Sea, 
» Say, 
wa 
to say, with 
But it was 


now wanted was a trial, not on land, but 


stem and stern. As to facilities for discharging and | above all desirable that a large engineering laborator 


loading, this is merely a question of derricks. 
steamer has so many that she can discharge or load 
faster. One thing is clear: you can get about better in a 
plain deck ship than in a trunk steamer. 

Mr. Hok briefly replied. 

Late in the afternoon a paper was read by Mr. B. 
Schieldrop 


‘On RESISTANCE TO THE MoTION OF SOLIDs IN A Fur.” 


It would have doubtless received far more notice had 
it been read before a larger audience. In it the important 
question of the power which is exerted by a ship in 
motion in pushing aside the body of water in front of it, 
this body having a vertical area equal to the area of the 
midship section, is dealt with systematically. The subject 
of the paper is thus fully in harmony with two, at least, 
of the papers which were read on Thursday, and which 
we have just been considering. 

The dynamic forces, by which the fluid resists the 
motion of the solid ship, are dealt with severally and 
theoretically in the paper; and, by means of the 
parallelogram of forces, reduced to common resultants. 
These resultants are then studied experimentally by 
means of very remarkable collapsible models, con- 
structed for the purpose by Mr. Schieldrop, and described 
and illustrated in his paper. The models are suspended 
in and towed through the water from a projecting mild 
steel platform erected in the bow of a steamer, on board 
of which the recording apparatus is arranged. The 
models are divided into three parts, a cylindrical middle 
body, and two ends, the longitudinal sections of which 
are bounded by strictly mathematical curves. It is the 
ends whose records are of the greatest importance. They 
are formed of elastic sections, having metal skins, sensi- 
tive to any pressure brought to bear on them, these 
pressures being transmitted to springs within the model. 
Delicately constructed electric motors are contrived 
within the models, which are set going by pressure, and 
record its amount and direction through wires passing 
along a hollow steel core in the model’s centre. The 
arrangement is, in fact, very similar to that of the 
Watkins position finder, as the motor records on a paper 
plan, with the point of a pencil, all the motions of the 
model, and their directions and amounts, whilst it is 
being driven through the water. 

It is impossible to avoid the impression that these in- 
struments, although exhibiting very remarkable in- 
genuity, are scarcely adapted for every-day practice. The 
record of the motor might possibly be affected in direction 
by the gentlest movement of the suspending platform, 
as the vessel pitched or ’scended. In point of fact, there 
is little doubt that the model tank arrangements at Has- 
lar leave little to be desired; and, although we consider 
that Mr. Schieldrop has exhibited marvellous knowledge 
of his subject, and put the question of resistance to ship 
motions in quite a new light, we do not think his model 
system will find favour here. 

On Thursday evening Mr. Yarrow read his paper on 
“Some Experiments with a Water -tube Boiler,” 
which we published complete last week. The inadequate 
discussion which followed was mainly remarkable because 
it had so little to do with the paper. But before Mr. 
Yarrow’s paper came the contribution to the history of 
the steam engine, supplied by Mr. Haswell, which will 
be found in our last impression. This paper evoked no 
criticism. However, a letter was read from Sir F. 
Bramwell, enclosing several interesting old documents 
which had been lent him by Sir R. Tangye, of Soho, 
bearing upon early marine engine construction. The 
first is dated from the Bridgwater Arms Hotel, Manches- 
ter, on November 4th, 1794, and is from Mr. R. Fulton, 
to Messrs. Boulton and Watt, asking the price fora 
3-H.P. or 4-H.P. engine to be placedin a boat. The next 
is a letter of August 6th, 1803, from Mr. Fulton to Messrs. 
Boulton and Watt, accompanied by a drawing of that 
date and a print of the time bill of the steamers Raratan 
and Phenix from Philadelphia to New York. The third 
is a letter between the same correspondents dated in 
1804, with a sketch of an engine required. 

The discussion on Mr. Yarrow’s paper was opened by 
Mr. Wingfield, who is, we believe, head draughtsman to 
Messrs. Thornycroft. He devoted all the time at his dis- 
posal to an explanation of a diagram or graphic method 
of calculating boiler efficiency, founded on Professor 
tankine’s well-known formule. He suggested that the 
line shown on Mr. Yarrow’s diagram—see page 309— 
should be a straight line and notacurve. Boiler efficiency 
could be calculated either on the relation between 
heating surface and the coal burned, or heating surface 
per pound of water. All that Mr. Wingfield had to say 
ought to have been supplied in manuscript to the 
“Transactions,” where it can be read with care and 
properly studied. We submit that it is mere waste of 
time to give dissertations on diagrams and formule within 
the very limited time available at such meetings as this 
with which we have to deal. It is not that the matter is 
not good, it is thatit comes in in the wrong place. 

Sir Albert Durston had very little to add to what had 
been already said. The more a boiler was forced the less 
its economy. He quite agreed with Mr. MacFarlane 
Gray’s views, that boilers ought to have nothing to do but 
make steam. He held that Mr. Yarrow’s experiments 
were in the right direction; the coldest gas should come 
into contact with the coldest heating surface. He would 
like, he said, some information as to how the thermopile 
was held in taking the temperatures. Was the tempera- 
ture recorded that of the gases, or that of the radiant 
heat within the furnace? Mr. Yarrow was always carrying 





The trunk | should be established in which a powerful boiler could be 


tested in driving engines. In that way they mio 

results covering the object they all had . ioe se 
in the total use of steam both from the boiler and in i, 
working through the engine. . 

Mr. Milton, of Lloyd’s, said that the new syster 
possessed advantages which Mr. Yarrow had not claimant 
among others, that all deposit would be thrown down in 
the tubes furthest removed from the fire, where it could 
do least damage. It might be thought, perhaps, that if 
the feed was cut off for a time these tubes would suffer 
but this was not the,case. They would be filled up from 
the main receiver, and get water like any of the other tubes 
so long as there was any init. As regarded the Belleville 
economiser, in which the feed-water was heated in tubes 
| away from the fire, he thought it would be well to say that 
| the whole advantage gained was not due to heating the 
feed-water, but very largely to the better combustion of 
the gases. Air jets were fed into the combustion chamber 
the gas was then ignited and burned, which would other. 
wise have gone away up the chimney unburned. He 
|then went on to consider how the 15 per cent, 
could be gained. He did not think this could 
be reckoned on regularly. There was, no doubt, a 
maximum economical rate of evaporation for a boiler, and 
this was not, as some persons supposed, that correspond. 
ing to the lowest consumption of fuel. On the contrary, 
certain experiments carried out with Blechynden boilers 
showed that when the evaporation fell to a point below 
6 lb. of water per hour per square foot of heating surface 
there was a loss of economical efficiency, brought about 
by the unequal distribution of the heated products of 
combustion among the tubes. The gas took the shortest 
| way to the chimney, and there was not enough of it to 
fill the whole space among the tubes. As to formule for 
boiler efficiency, they might be very deceptive ; so much 
| depended on the agreement between the actual conditions 
|of a trial and those on which the formule were based. 

He concluded by suggesting that the feed-water ought to 
| be put into the economiser at the top or coolest part. 

Mr. Henwood gave some particulars of a trial of a 
Babcock boiler, which evaporated 15} 1b. of water per 
pound of oil used. The statement was interesting, but 
it had nothing whatever to do with the paper ostensibly 
being discussed. 

Mr. MacFarlane Gray repeated what he had said the 
day before in favour of heating feed-water. 

Mr. Hadden, who had helped to carry out Mr. 
Yarrow’s experiments, gave some explanations. Among 
others, he showed that the temperature of the gases 
was the same as the radiant temperature; screening 
the thermopile had practically no effect. 

After a few further remarks, Mr. Yarrow replied very 
briefly. As to the curve suggested by Mr. Wingfield, he 
said he would very much like to have it straight, but 
that was beyond their capacity. If it was prolonged as 
a straight line, a point would be reached when the 
efficiency of the boiler would be so small that with a 
maximum consumption of fuel there would be no evapora- 
tion at all, which would be absurd. The line instead of 
being straight must, if prolonged both ways, show a 
double curve like an S$. There was no doubt in 
his mind that the efficiency of a boiler depended more 
on the way combustion was carried out than it did 
on mere heating surface. He explained that there 
was a certain apparent inconsistence in his figures, 
but that was due to the circumstance that only 
one side of the boiler was affected, the feed being delivered 
into one pocket only, not into both. He thought a good 
illustration of what Mr. Gray said about the absorption 
of heat was supplied by the fact that the hand could be 
kept in hot water so long as it was at rest, which could 
not be borne if the hand was moved. 

After a vote of thanks had been passed, Mr. Duckham 
read his paper on ‘“ Pneumatic Machinery for Loading 
and Discharging Grain Cargoes,” which will be found in 
another page. : 














MOTOR CAR NOTES. 


AN evening contemporary understands that a new railway 
and motor car vehicle is about to be placed before the 
public which promises to revolutionise present traction 
methods. At a recent test of a model the fact is said to have 
been demonstrated that half a ton dead weight could be 
easily hauled with a piece of ordinary sewing cotton. 
Nothing seems to be impossible to a motor car—except now 
and then to keep going. 





One of the chief features this year on the Riviera has been 
the singular increase in the number of motor carriages and 
tricycles. The consensus of opinion, says a correspondent of 
the Globe, writing from Cannes, is decidedly adverse to them, 
as besides being in most cases hideous in appearance, they 
give forth a horrible smell of mineral oil, and rattle along at 
a decidedly dangerous pace, totally regardless of the ordinary 
traffic. Added to this, each one seems to be armed with a 
hideous fog-horn, which is used almost continuously. ‘‘ The 
little knowledge possessed by Frenchmen, as a rule, of any- 
thing pertaining to horseflesh, is possibly the reason why they 
have taken so kindly to the new means of progression; but be 
this as it may, it is sincerely to be hoped that the new craze 
will be confined to France until something less noisome and 
bone-shaking, not to say more attractive in appearance, 1s 
invented. The present samples careering about the Riviera 
are a perfect “caution,” and how people can be found to 
drive them for pleasure is a complete mystery. Hideous 
in appearance, noisy, and smelling abominably, they are an 





absolute nuisance to everybody.” 
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DEVELOPMENT OF THE OIL INDUSTRY 
IN THE APSHERON PENINSULA. 
AT the present time the petroleum oil industry is attracting a 
considerable amount of attention inhome industrial and finan- 


cial cit , more particularly as regards the production of 
mineral oil, &c., from districts outside American territory. 
This fact, coupled with the inherent interest of the subject, 
has suggested the appropriateness of placing before our 
readers certain notes and data gathered during and in conne 

tion with a recent visit to the Russian oil-fields ; and as those 
situated the Apsheron peninsula, in the vicinity of Baku, 


on the Caspian Sea, are the most prominent, we shall at 


once commence with some observations on those particular | 
fields. 

The fields in question are by no means new producers of 
oil and inflammable gas, for there are many indications of 
these characters having attracted attention in days of 
remote antiquity-—indications, too, in the form of temples, 
&e., which, by-the-bye, are treated with shocking disrespect 


by the present occupants of the country. Then, in less 
remote periods, the gas has been used for lime burning, &c., 
and the oil employed for various purposes, but it is only in 
the last few decades that the systematic exploitation of the 
fields has been introduced and carried out with the result 
that many millions of tons of oil have been taken from these 
oil-bearing beds; but in spite of this enormous drain on the 
natural store, and in spite of the rumours of exhaustion that 
have from time to time been circulated, and from the very 
facts just stated have been received with some credence, the 
fields show many signs of vigorous productiveness, of which 
the inhabitants eagerly avail themselves, and give to the 
neighbourhood an air of remarkable activity, due to the 
humerous and varied operations undertaken, firstly, in 
searching for oil, and subsequently in extracting, manipu- 
lating, manufacturing, and disposing of this valuable 
product of nature. The preliminary operations are, as might 
be expected, not always crowned with success. This, in some 
Instances, is attributable to the search being made outside 


the oil-bearing region, in other cases to the tapping of a poor | 


or barren belt in the oil region itself. A better knowledge of 


the geology of the neighbourhood would lead to less of these | 
abortive trials for oil; for the geological characters thus far | 


disclosed indicate a considerable area of oil-bearing beds as | 
yet untouched, some accessible, some comparatively acces- 
sible, and some accessible only by very deep boring. The | 
possibility of any of these being brought into activity depends 
entirely on the relation of the cost of production to the | 
ultimate value of the product in the market, which relation- | 
ship is controlled by a great, many factors that it is not | 
necessary to enumerate at this stage. 

he geological characters should be carefully considered, 
and, in fact, should form the basis upon which to establish 
any scheme of prospecting a property. Therefore a few words | 
Will now be devoted to setting forth the geological features | 
of the Baku oil-fields, a subject that has been well studied | 
and expounded by the Russian geologists. 


INDUSTRY 





INTERIOR OF BORING DERRICK AND ENGINE SHED 


The geological age of the Apsheron peninsula is relatively 
young— that is, the rocks forming it belong mainly to post- 
tertiary and tertiary eras, that is approximately contemporary 
with those at and about London; and of these the tertiary 
beds are those that are especially worthy of note in connection 
with the production of oil, for it is in some of them that the oil 
in this region has been stored, and for ages has been exuding 
at particular spots, and so disclosed the hidden treasure to 
be in the particular strata, whence it exudes when the super- 
incumbent masses of rock no longer imprison it, such con- 
ditions existing in the much-favoured neighbourhoods of 
3alakhany and Sabountchy. The great masses of super- 
imposed rocks have been cleared away, in this case by the 
usual natural agencies, and have thus laid bare the various 
underlying strata and exposed them to view, giving an oppor- 
tunity for their inspection and study. Approaching these 
exposures from the Caspian Sea and travelling westward, the 
first indication of inflammable material deposits is obtained 
at Sourakhany, where there are limestone rocks very much 
fissured, and from the fissures inflammable gas is constantly 
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The rich oil-yielding beds. 


The underlying clays and sands carrying 
water and heavy oil. 


rushing out, and has been rushing out for untold years. 








Here the fc llowers of Zoroaster worshipped, as an interesting 


old temple, still standing, testifies. Here to-day the modern 
Philistine strives to efface all evidence of the ancient sanc- 
tity of the spot, and builds his works right by the temple ; 
here, too, the limestone is converted into lime on the spot 
by the simple means of breaking it up, piling over a fissure, 
and igniting the gas. 

These rocks, as their fossil contents show, belong to the 
Aralo-Caspian series of tertiary rocks; they are very rich in 
shell remains. Progressing westward, these rocks at Romany 
form an escarpment and terminate, and clays, carrying water 
and light oil of specific gravity of 0°820 to 0°840, come to 
the surface; but continuing westward these, too, give 
way to outcrops of gravels, porous sands and grits, and 


clays, which together constitute the rich oil - bearing 
beds. These yield great quantities of oil of a specific 


gravity of 0°865 to 0°875, but they in turn, in course of 
a westward progress, thin out, and from under them further 
clays come to the surface, carrying water and a small 
proportion of heavy oil, specific gravity 0°885 to 0°920. All 
these oil-bearing beds belong to the oligocene period, and are 
underlain by upper eocene beds, full of fish remains. The 
vast number of borings made in this district have enabled 
geologists to follow the course of these various beds, and so 
far as the oil-yielding portions are concerned, the following 
Section I. illustrates the relative position and magnitude of 
the various beds in about the direction followed in the 
foregoing remarks. 

Passing transversely across the area starting south of 
Balakhany, and bearing east of north, one encounters in 
succession the Aralo-Caspian limestone, the clays bearing 
water and light oil, a comparatively large extent of the 
rich beds, then again the clay, with water and light oil, and 
finally the limestone again; and as a matter of fact, the 
condition somewhat as set forth in Section II. is revealed in 
this direction; the underlying beds, carrying water and heavy 
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Section II. 


oil, never come to the surface. Returning transversely in a 
direction parallel with the direction of Section II., but start- 
ing from Romany, the conditions set forth in Section III. are 
realised, that is, starting with the Aralo-Caspian limestone at 
the surface and progressing in a south-westerly direction, the 
following strata are encountered in succession :—Clays with 
water and light oil, the rich oil-bearing beds, but for a less 
extent than in the more westerly section, then the clays with 
water and light oil reappear, and finally the Aralo-CaSpian. 
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Sections II. and III. are about a mile distant from one | Kahnate of Baku came under Russian rule, to the end of | first oil-line pipe, pumping naphtha from Balakhany to Baku 


another, and consequently furnish fairly good evidence of the 
lie of the country and of the local succession of strata, and 
of the geological condition of the strata. They have inter 
alia been tilted up towards the west, and at the west end the 
oil-bearing strata are therefore cut out by underlying rocks. 
But summing up the various observations, it may be 
N.E 
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Sabountchy Romany 





Secrion IIT. 
(To the east of Section 11.) 
inferred that at this particular spot the oligocene beds form 
un anticlinal fold, with its axis inclining slightly from 
N.W. to S.E., and its flanks sloping respectively towards the 
N.E. and S.W., in all these directions disappearing from 
the surface under the superincumbent and younger beds; 
and this is of considerable significance, inasmuch as it indi- 


cates that the further the spot selected is distant from the | 


outcrop any boring operations undertaken north, east, or 
south of the outcrop will have to go deeper and deeper, in 
order to reach the rich oil beds. The next figure sets forth the 
surface geology of the oil fields under notice. The total 
urea rich in accessible natural oil here represented has a mag- 
nitude of a little over four square miles, and is coincident 
with the outcrop in the proximity to the surface of the 
petroleum beds; the outcrop of these beds is indicated by 
the area shaded by horizontal broken lines: whilst the 
parts of the surface where the other beds appear are marked 


Xo ox. 
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SURFACE GEOLOGY OF OIL FIELDS 


in accordance with the scheme set forth above. The letter- 
ing refers to the approximate condition of the rich area as 
regards exploitative progress; area A is that which has been 
longest in exploitation, and shows signs of exhaustion; areas 
B,C, D, E, F, are those now being exploited, and G is the unex- 


ploited area, but which is being tested at many points, and if | 


cautiously watched will add useful information to the geological 
survey of this interesting district. The district just alluded 
to is to the north of Baku, and has yielded, and does yield, 
vast quantities of oil; but there is another field that yields 
oil abundantly, which is situated to the south of the oil 
metropolis, and is known as Bibi-Eibat, and there again we 
have a repetition of the geological phenomena observed in 
the Balakhany field, although owing to the fact that much 
of the out-cropping is beneath the waters of the Caspian Sea, 
the phenomena cannot be so clearly followed. 
ing Bibi-Kibat from the east, that is by water, the latter is 
observed to effervesce briskly at many spots, and if burning tow 
be thrown into an area of disturbance, the gas causing the effer- 
vescence ignites and burns continuously on the surface of the 
water until the flames are extinguished by wind. This, then, 


corresponds to the gas emanations at Sourakhany, andasin that | 
casein this also, accessible rich oil-bearing beds areencountered | 
travelling westward; in this instance on the shores of the bay, | 


and, in fact, evidence goes to show that at Bibi-Eibat there is 
another fold, the axis of which seems to run parallel to that 
of the anticline to the north of Baku; which would, there- 


fore, indicate that the oil beds at Bibi-EKibat will probably get | 


deeper to the north and south, whilst to the east they dis- 
appear under the sea. The area is thus limited to the low- 
lving valley by the bay, for to the west the overlying Aralo- 


Caspian limestones have resisted denuding and destructive | 


agencies, and form a picturesque escarpment. So much, 
then, ior the geological features of the Baku oil district. 

In connection with this subject, the following notes from 
our correspondent now at Baku will be read with interest. 
On this page and page 330 various illustrations of the 
principal features of the oil industry at Baku referred to 
are given. 

If there is a place in the world which deserves the attention 
of British enterprise, it is without doubt the Apsheron penin- 
sula. Yet there is not a place, I believe, so unknown to the 
British public as this, except, perhaps, to a few specialists 
who are interested in keeping their knowledge to themselves. 
The products of British industry, however, have come to it, and 
are represented in tolerably good proportion ; engines, motors, 
pumps, cables, fittings of all kinds, chain, tools and machine 
tools, piping, &c.—in fact, everything except electrical appa- 
ratus. Many of these articles have been holding their own, and 
maintaining a reputation for English make, against a keen 
competition of German, American, and Russian makers- But 
to understand the importafice of this market, it is necessary 
to know a few details of the development of the oil industry 
in the Baku territory. 

It is to be noted that from October 24th, 1813, when the 






But approach- | 


| 1873, the oil industry in Baku had made almost no progress, 
| owing to the lack of private enterprise. The Government 
| were exploiting the various oil wells, but never made more 
that £7000 profit a year out of them. When the Govern- 
; ment started letting the ground, on four years’ lease, to 
private individuals, the revenue was a little more—about 
£10,000. But the prices of 
crude petroleum were de- 
termined by the Govern- 
ment, and were 2d. (1843) 
to 3d. (1847) per English 
gallon, so that at these 
high prices, and the then 
| very cumbersome means of 
| communication and trans- 
port, there was little in- 
ducement to invest in this 
industry. 

Crude petroleum—called 
“naphtha” in Baku—was 
| then drawn from wells 20ft. 
to 150ft. deep, in a most 
primitive way. From 1863 
to 1872 the oil grounds 
were let exclusively to I. M. 
Mirzoyeff, and the output 
rose to 340,000 gallons in 





| 1872, when M. Mirzoyefi 
| started the first boring. 


| At this time the Pennsyl- 
vanian wells were giving 
already twelve million gal- 
lons a year. 

In January, 


1873, the 


lease system was abolished, 
and the oil-tields 


divided 


THE 


into plots and sold by auction. The price of land rose at once 
a plot bought at £50,000 was resold at £290,000, another 
bought for £30 was sold at £1300, a plot costing £4 was resold 
at £1800! In 1878 the number of wells bored rose to 301, 
| that is to say, 301 steam engines were used for the purpose, 
and the production was 4$ millions of gallons. 
| In 1895 there were 604 bored wells, working withan output 
of 92 million gallons. Last year the number of borings in 
| activity and preparation was 1800. The grounds in exploita- 
| tion covered 470 acres in 1873, and were three times as large 
in 1895. The total surface capable of vielding crude petro- 





| eight miles. Now there are hundreds of miles of such 
3in. to Sin. diameter—conveying naphtha or water tr 
various oil fields and reservoirs to Baku and vice bce cing 
the boilers are. fed with-sea water, the water of Pesca as 
re lakes containing as much as 10 per cent, of salis Oo 
dirt. 7 


Pipes 


ROTHSCHILD FCUNTAIN ON FIRE 


The pipes for boring were up to late years American or 
English, and the oil-line tubings American, English, and 
German. Up toa couple of years ago it was still possible to 
sell some 300,000ft. of 2in. to Gin. tubes in Baku, of cheap 
British make, in spite of heavy duties and charges and keen 
competition. But since the starting of improved tube works 
in Russia itself, as in Ekaterinoslay, Marinpol, Taganrog. 
and Loogansk, foreign tubes have little or no chance. Th 
same applies to many other articles, except machine tools. 

Boilers are almost exclusively made in Baku, and are so 
cheap and rough that even other Russian makers have been 
driven out of the market. 
The average price in Baku 











is £6 10s. to £8 per 1-horse 

power, reckoned there at 
} 12 square feet heating sur- 
face. Cornish type is the 
most used; pressures from 
451b. to 651b. Tanks and 
reservoirs are now made in 
Baku and Taganrog, and in 
the oil fields they have a 
total capacity of 25 million 
gallons, not to speak of the 
refineries situated in Baku 
in two suburbs called Tchi- 
orny-Gorod— Black town 
and Bielee-Gorod -— Whit« 
town—the latter as dirty 
as the former. 

The utter disorder, dirti- 
ness, and waste in these 
various places where the 
industries are carried on 
are beyond any attempt at 
description, and the photo- 
graphs can only give a 
slight idea of the cesspools 
of naphtha, the leaking 
pipes, the tools, engines, 
and pumps left out in the 
open air to rot. The 











THE APSHERON PENINSULA 


leum is estimated by the Government to be 2700 acres in the 
Baku district only, and this is divided in plots gradually let 
on lease by the Government. 

The transport of naphtha was carried on in a most primitive 
way up to 1877. It was conveyed to Baku, where all the 
refineries were situated, in barrels on two-wheeled carts, and 
the conveyance cost. }d.a gallon. Ten thousand such carts 
were to be seen in a long row between Baku and the oil- 





fields. 
In 1877 L. E. Nobel started the first water-line and the 


steam pipes are led in the 

open air over distances of 

100ft. to 500ft. and more, without any consideration of con- 
densation and waste, steam being brought to the engine 
cylinders in a most reduced and exhausted state. The roads 
| are quite impracticable when it rains, being continually 
ripped up by the necessity of making new reservoirs, lay ae 
pipes, &c. Attempts of a very interesting character have 
been made by a few firms to do away with steam engines, and 
use oil motors consuming crude petroleum. This is owing 
to cheapness of fuel, which is valued at 2d. a gallon on the 
spot, a 25-horse power motor using about 75 gallons of crude 
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leum pe subject to many drawbacks, with regard to 
ves Where so much gas is in the air, and to 
difficulties in their governing, when it is a 


petre 
ynotors are 
danger in place 
some technical ; 
question of boring. 


Work is carried on day and night the whole year round, 
ork 5 bs 


‘ t regard to holidays, and this is rendered possible by a 
W ithou pulation of Tartars, Persians, Armenians, and 
mixed —e ¢10,000,000 are sunk in the exploitation of 
eget Fields, without mentioning Grosny, Anapa, Iski, 
Baku her minor oil fields in the South of | 
and othe { most striking feature of this region are the 
—, fountains of naphtha, which appear now and then in 
wor orgies ell, some of the largest having given at times four 
boring & vilion gallons a day--twenty-four hours—-for more 
i. oe soil “But this is not always lucky for the firm in 
oe presen the fountain appears. Sometimes, 
° it is adisaster, as the oil striking with the enormous 
of a column of 100ft. by 18in. to 25in. diameter, 
1inst the electric lamps, or by the spark of some 


whose 
contrary, 
pressure 
ignite 
jron 0 
unpleas 
shows t é 
Kibat, when 16 


$ age 


r steel instrume 


he enormous fountain on fire at Rothschild, in Bibi 
burnt last year during ten days, consuming 
+9000 a day worth of naphtha. i 
very fountain is now burning again. Not s } 
found to stop these fires, except draining, which is 
also difficult and dangerous ; but in cases it has 
very successful. Many experiments of great interest have 
been made at Messrs. Nobel, Benkendorf, &e., in 
to do away with steam engines and replacing them with gas 
oil motors, electric motors, turbines, &c., also for the 
of oil, gas, and electricity at a distance, but have not 
wiven good results up to the present. i : 

” The railway line Baku-Batum—550 miles -carries the pro- 
ducts of Baku industry to Batum ; the (tank) goods trains 
have been increased and made to go quicker, and as they are 
still insufficient, a pumping station has been established at 
Micharlowo—-130 miles from Batum -to puinp oil down to 
Batum. This railway burns residuum in all locomotives, and 
their injectors have been unified and are successful. Local 
water has been dispensed with, and small pumping stations 
founded at distances near the river Kura, which gives good 
water for the locomotives, and is sent in tubes to cisterns 
About one hundred tank steamers are plying 


or 
transport 


along the line. 





24 hours. This makes a great saving, but the | for the decision of the Coalowners’ Association.” 


Russia and | 


on the | 


nt in the derrick, and the results are very | 
ant even for the neighbours. One of the photographs | 


I am sorry to say that this | 
Nothing has been | 
been | 


order | 


between the Caspian seaports, conveying naphtha, oil, and | 
residuum, up the Volga to the centre of Russia, to Krus- | 


novodsk for the centre of Asia, and to Rescht for Persia, &c. 
There are also some three hundred sailing vessels, with a 
tonnage of about one million cubic feet. For the steamer 
boilers liquid fuel is used in all. 


{merica, England, Sweden, and Germany, and are conveyed | 


whole or in pieces through the canals. Some have been 
made in Russia. The main shipping business is done 
in Baku and Astrachan. The steamer trade is still a good 
one for British makers, if they take the trouble. Baku is a 
rich town of about 150,000 inhabitants, but a horrid nest for 
anvbody who is used to the commodities of European cities. 





THE COAL STRIKE. 

‘Tue stream of prosperous times in coal has been abruptly 
checked, and, instead of the recently gratifying conditions 
of business, a chaotic state of things ineets the eve 
everywhere. Taking the whole of the coal vallevs of 
South Wales and Monmouthshire, the sudden stoppage of 
work brought about on Friday last had the result of throw- 
ing over 100,000 colliers on strike, and all, as admitted by 
“Mabon,” at a meeting of colliers on Saturday, due to a most 
ill-advised and disjointed action in one place by hauliers, and 
in the remainder by the colliers themselves. It is due to a 
sudden and impulsive action of hauliers that five collieries 
were stopped, but even these would in all likelihood have 
thrown in their fortune with the others. The situation is a 
complex one. Six months ago the colliers gave notice to 
terminate the scale on the 31st of March, and this step was 
followed by the coalowners also giving notice. Then, in the 
early part of March, there was a meeting of coalowners’ and 
of workmen's representatives to discuss a new arrangement, 
hut after a meeting or two it was made known that the 
colliers’ representatives had not been entrusted with plenary 
powers. To obtain these a ballot was called, and the result, 
made known on Saturday night, was as follows :— For giving 
plenary powers, 14,500; against, 44,370; majority against, 
29,870. It was evident, however, on Friday which way the 
men Were voting, and the result, as our Welsh correspondent 
has stated, was anticipated by almost a general abstention 
from work on Friday, the colliers deciding to abide by the 
letter of their notice, and not to defer to the wish of their 
delegates to continue working to the 9th of April, and thus 
give time for a careful settlement. 

{more awkward condition of things is unknown to the 
oldest authority. The Association of the employers is intact, 
but that of the men is divided into sections. The colliers 
appear to have lost faith in their delegates, and are acting 
diametrically in opposition—Mabon, Morgan, and Brace 
urging them to keep working; and even the chaotic state of 
the collieries is made worse by individual action of the 
hauliers, and threatened ones of the engineers. 

On Saturday an official notice was issued showing the 
number of the pits in which the men remained at work, and 
those at which the men were out. This, on account of its 
extreme length, we can only summarise. In the Cardiff dis- 
trict, 73 pits stopped, and 36 working; in the Swansea dis- | 
trict, 6 stopped, and 10 working; in the Newport district, 44 | 
stopped, 16 working, and one part working; total number of | 
men out close upon 100,000. 

On Saturday a large mass meeting of Dowlais, Cyfarthfa, 
and Plymouth was held, at which a resolution was passed | 
not to resume work unless an advance of 20 per cent. was | 
given. Ferndale men have continued working, and the 
Glamorgan Co.’s men. In the Swansea valley at several | 
collieries an advance has been made. In the Monmouth- 
shire district many men are out. Rhymney pits are 
working. Monmouthshire house coal is being offered, subject 
to prompt reply, for 23s. 

On Monday various meetings were held, and the demands 
Suggested at each varied from 5 to 20 per cent. Mr. Brace 
at Abertillery was amongst the most moderate, and men- 
tioned 5 per cent. The directors of the Cambrian Colliery, 

Which Mr. D, A. Thomas is a representative, were 


ot 
approached, and relying upon Mr. Thomas's statement that 
if a contre] of the output scheme were carried it would cnsure 
an advance of 20 per cent., inferred that, in the hon. member's 
Opinion, the men were entitled to a 20 per cent. advance; but 
we hear that the directors would not concede any, “ but waited 


Tank steamers come from | 


1 
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here also has been a stoppage. 
Committee met in Cardiff, Sir W. T. Lewis in the chair. A 
discussion arose on the demands made by the workmen’s 
representatives for a renewal of the scale. These were :-—-An 
improved scale, to grant 10 per cent. per shilling instead of 
8} per cent., a minimum of 10s. per ton, and an immediate 
advance. This the owners’ representatives stated positively 
could not be granted. As a result a long discussion took 
| place, after which the Committee separated, in order to con- 
fer with one another. On again meeting, the following reso- 
| lution of the employers was read:—‘ The associated em- 


ployers are quite prepared, as they always have been, to meet | 


the workmen; but they fail to see any reason for altering the 
| Opinions expressed on March 10th, namely, that it is useless 


| 
| 


| to negotiate terms of settlemcnt with persons who do not | 


possess plenary powers to act on behalf of the workmen.” 

The workmen's representatives having received this reply, 
intimated that a meeting of delegates from all the collieries 
would be called for Thursday next, and the whole position 
would be put before them. At Aberdare a great meeting of 
colliers was held on Monday, and a new scale proposed. 
Eventually the proposition to demand 20 per cent. was 
carried. It was also proposed that the North of England 
colliers be asked to support the men on strike. 

The latest statement is that the coalowners have agreed not 


to lock the men out. The collieries are to remain open until the | 
9th, but any requiring their tools can have them. Meetingsare | 
being held daily, but the colliers are spread all over the dis- | 


trict enjoying the fine weather. As an old collier observed, 
‘The weather has a great deal to do with the men stopping 
out; severe weather would soon drive them in.” The Sliding 
Scale Association meet again this week. The prominent 
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‘The result | Park being 554 miles an hour. In this case the time was improved 
On Monday the Sliding Scale | i 


upon by a quarter of a minute in spite of a loss of at least eleven or 
twelve minutes due to delays and stops en rovte. This I think is 
exceptionally good. I daresay this train is unknown to many of 
your readers :—Engine, 7ft. 74in. single, No. 878; coaches, 6 
38 wheels—one bogie ; load behind tender about 105 tons. 





m, ch. Times. Speeds. 
Peterborough 0 0 
ae 6 78 
Abbott's Ripton.. 12 72 
Huntingdon 17 35 
Offord .. .. 20 29 
St. Neot’s 24 50 
Tempsford 28 63 
MES line Sa a Uae. ae, aa, iden De 
Biggleswade oa) 39) be ie. Wem dat Te 
fT ae 39 «18 
Hitchin .. 44 24 
Stevenage 47 54 
Knebworth .. a1 WV 
Welwyn.. 54 21 
| Hatfield... 58 43 
| Potter's Bar.. 63 42 
Hadley Wood 65 53 
New Barnet.. 67 3 
Oakleigh Park 67 67 “y 
New Southgate .. 60 «70 
Wocd Green. . 7l 20 
Hornsey 72 WwW “| 
Harringay 738 «67 
Finsbury Park 73 5S { 
Holloway 74 OW 
King’s Cross 76 20 


complaint of the members is, ‘‘ We have no one to discuss 


with.” 

The leading local daily states :—-‘‘ Sir W. T. Lewis is of 
opinion that this is not going to be a short and sharp struggle. 
Knowing the Welsh character, he is preparing for a fight 
both long and stubborn and—disastrous.” 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 
THE PROPORTIONS OF GIRDERS. 


Sin, —Referring to the letter from “‘N. D. Y.” in your last 
issue, the formula quoted by him is discussed in Prof. Unwin’s 
‘* Machine Design,’ Part I., page 65, and it may interest some of 


your readers to see the manner in which it is arrived at. Let A B 
i AREAS 
L Le | * . 
= —— 
3 | re 
| & 
A RS. bas rs 8 
%& 
[Z Yi “ie Sala y_% ae 
} 
l 








be the line through the centre of gravity of the section, that is to 
say, the so-called neutral axis; then the following relations will 
hold, viz.: 


Res he SR Se ie ode FR 
whence rs Se _h 
te + ft 
ce ~ (a) 
a Jt my | 
Je ae Jt J 
Taking moments about A B we have 
te Be a hs - he =ah +a he . he 
h 2 h 2 
=dche +a Po =amh +a + 
he I he 
the = de o a - L 
he Zhhe Zhhe 
he ig he 
er re a ( Dh he ). . (B) 


Substituting the values given in the equations (a) in equation 


(B), we sball have 


le = t Je +a Jt we 
Je 2 fe 
; ; sil Ss Sees 
fe fe — St | 
and de = Uc”, + a* 
te 2 he 


Again, taking the second moments of the areas about A b, the | 


moduli of the section are 


a 2 (2 -- e) 
ite + * yet) 
e ete ie ae 
) or ee ees (2-% ) SA4 
\ Jt of 


Now, in the case of a girder in which the areas of the top and 
bottom flanges are equal, we shall have ae = us (or call it ), 
and fe = fe (or, say, f); whence Ze = Z , which may be simply 
expressed as Z, The equations (8) then become identical, viz.:— 


L= h(a; + 3 ). 


Equating this to the bending moment of a beam or girder, 
supported at the ends and loaded in the centre, we get 


Lat =h f(a + ; ) 
Wa tif (4+ ‘ ) 


which is identical with the formula quoted by your correspondent, 

taking into account, of course, the difference in the lettering 

adopted, viz., / for /, and interchanging « and «,. The small un- 

hatched portions of the flanges just above the web have been 

omitted from the preceding calculation for the sake of simplicity. 
Epwarb J, M. Davies. 

24, Harrington-syuare, London, N.W., 
March 26th. 


A GOOD RUN ON THE GREAT NORTHERN. 


Sir, --I give below the passing times—to the nearest five seconds 


| —taken of a run made by the 9.12 a.m. up express from Peter- 
a Pp ex} 


borough to King’s Cross, due at Finsbury Park at 10.32 and 
King’s Cross at 10.40, the average booked speed to Finsbury 


| 
| 





| boilers. 





* Dead slow for half mile past fifty-fourth milepost, then 34 min. 
stop; another dead slow about two miles further on; time lost 10 min. 
t Slow to 25 miles an hour past twentieth milepost, 1 min. lost ; 
another slow after Potter's Bar, loss }] min. 
Peterborough to Finsbury Park .. 


‘ 73? miles 
Time, actual. . " A i 


79} min. 











Time lost through delay: i 
Time excluding delays, &e. .. ..  .. a 
Speed excluding delays, &c., per hour 65°1 miles 
Speed including delays, &c., per hour 55S 4s 


] have taken an inside estimate for the luss 


through delays. 
Ealing, W. U 


R, WaALKEY. 


THE COLLAPSING PRESSURE OF BOILERS. 


Sir, —I want to collect all the experiments that have been made 
to ascertain the collapsing pressure of cylindrical internal flues of 
I send a list of those generally known, and will be much 
obliged if you can add any other experiments to it. If possible, 
particulars as to material, construction, and condition of flue 
should be given, also reference to book or newspaper where test i 
published—if it be published. 


| D, diameter in inches. L, length in feet. T, 





D. L. T. | CP. thickness in inches. C P, collapsing pres- 
sure in Ib. per square inch. 
787 23 A 110 Fairbairn’s experiment No. 54, iron circular, 
longitudinal seams, lap-jointed 
$3°5 | 30 La #0 Fairbairn’s experiment Ne. 53, iron circular, 
longitudinal seams, lap-jvinted 
42 35 “7 Fairbairn’s experiment No. 51, iron circular, 
longitudinal, disturted net collapsed 
42 3 it 127 Fairbairn’s experiment No. 52, iron circular, 
longitudinal, distorted not collapsed 
142 1 125 Fairbairn’s experiment No. 33, iron circular, 
longitudinal, bulged near longitudinal 
seam 
% | 31 O14 282 Fairbairn’s experiment No. 23, iron, lap joint 
1S? | 5°1 j 420 Fairbairn’s experiment No. 22 
15 1°75 i 150 Fairbairn’s experiment No 31, iron. This did 
not collapse but leaked tov wuch to get 
pressure 
152 | 1°42 Ly 220 Fairbairn’s experiment No. 82, steel, with 
flanged seams /,in., oval 
Pe) 0°14 37S Fairbairn’s experiment No. 24, iron, longi- 
tudinal butt joint 
Authority, Philosophical “‘ Transactions,” 155s. 
43 2 33 Sli Four tubes with flanged seams, tested at 
Howden and Co.'s Works, Glasgow. Col- 
lapsing pressures, 840, 760, 840, 835 
13 | 1°58 ! 720 Two steel tubes with butt-jointed longi- 
tudinal and flanged circular seams, tested 
at Hall, Russell, and Co., Aberdeen. Covl- 
lapsing pressures, 700 and 740. “ Trans- 
actions,” North-East Coast Institute Engi- 
neers and Shipbuilders, vol. ix., 1892 
36 2 } 235 Furnace tube tested by Mr. Knight. Hutton’s 
“Steam Boiler Construction,” 1891, p. 180 
36 2 x 4u8 | Furnace tube tested by Mr. Knight. Hutton’s 
“Steam Boiler Construction,” 1801, p. 180 
36 4 x 390 | Furnace tube tested by Mr. Knight. Hutton’s 
**Steam Boiler Construction,” 1801, p. 180 
88 | 716 3 450 Furnace tube tested at Greenock. Hutton’s 
“Steam Boiler Construction,” 1891, p. 180 
4 3 i 128 Tube with flanged seams, tested by Chief 
Engineer, U.S.N. Enginecriny, 26th May, 
1870. 
413 Fy 180 | Furnace of old donkey boiler, lap joint, tosted 
by Board of Trade 
448 | 3°23 3} 200 | Furnace of old donkey boiler, lap joint, 443 
: mean diameter, tested by Beard of Track 
35 ” } 260 Old furnace, 37in. mean diameter, lap jvints, 
tested by Board of Trade” 
38 7 3 Is7 | New tube, welded seam, tested by Board of 


Trade* 





Report to Board uf Trade by T. W. Traill. Departmental paper, 


No. 100 M 14,432 
1883 


When I have made my collection | will gladly send it to all who 
may have contributed to it. Mick, LoneripcE, 
12, King-street, Manchester, March 11th. 


TRIALS OF H.M.S. DIADEM. 


Sik, —! trust you will excuse my drawing your attention to the 
concluding sentences reported in THE ENGINEER this week from 
the remarks which I] made on Sir John Durston’s paper, which I 
think arevery misleading. I did not compare the merits of the closed 
cersus the open engines. What I said was, ‘‘ If the cylinders of 
all the auxiliary engines were proportioned more to the actual work 
which they have to perform, a greater steam economy would be 
obtained.” I trust you will make the correction. 

RICHARD W, ALLEN, 

Aldwick, Park Avenue, Bedford, April 2nd, 


STRESS IN BICYCLE WHEELS, 


Sir, —Can any correspondent tell us of any rule or formula for 
finding the stresses on the rim and spokes of a tension or bicycle 
type whecl—-and the sizes necessary—due to the weight on the 
axle! : 

April 4th, 


(Kor continvation of Letters see pee HHO.) 


wv. IM. J. 





TRADE AND Business ANNOUNCEMENTS.—Mr. Thomas Neil 
Muller has been admitted a partner in the firm vf Messrs. C. E 
Muller, iron, steel, and cre merchants, 
brough. 


E. 
Royal Exchange, Middles- 
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PARIS EXHIBITION OF 1900. 
“ —_—_— 

THE works in connectien with this stupendous undertaking, 
which is invested with a world-wide interest and importance, 
are at present being pushed forward with all the vigour and 
activity of which the nature of the operations admits. All the 
works may be described as belonging to one of two classes, 
viz., works of demolition and works of construction. A 
brief account of the principal of these in actual progress at 
the present time will no doubt be acceptable to our readers. 
As in all cases the ground must be cleared before any rebuild- 
ing can be commenced, we will take the works of demolition 
first, among the chief of which are comprised the “ Palais de 
l’Industrie ”’ and the “ Pavillon de la Ville de Paris.” The 
former of these was especially constructed for the Exhibition 
of 1855, and while unquestionably possessing some claims to 
originality and novelty, could boast of none with regard to 
architectural or esthetical merit. This is not, perhaps, so 
much to be wondered at when we consider that it was built 
mostly of iron, its distinguishing feature consisting of a 
nave 160ft. in breadth, roofed in with glass. In fact, it 
encumbered its site in the Champs-Elysées, without in the 
least ornamenting it. The contractor paid £10,000 for the 
privilege of pulling down the structure, and undertook the 


cost of the transport of the old materialsaway from the site. In | 


return he became the possessor of the whole of theold materials, 


With the exception of some thousand cubic feet of cutstone and | 





WHEEL AT THE PARIS 


LAMBETH, 


WALTER B, BASSET, ENGINEER 


MR, 





ashlar work, which will be used in the erection of the new 
palace. It is very doubtful whether, after fifty years’ wear 
and tear, the ironwork will be fit for anything but the scrap- 
heap, but the giass work was worth a considerable sum of 
money. Unfortunately, great care was necessary on the part 
of the workmen to get the panes out without breaking them, 
much more care than they are disposed to exercise when 
engaged in works of demolition, instead of those of 
construction. 

The “ Pavillon de la Ville de Paris” is a much smaller and 
less pretentious edifice than that just described, and was 
built for the Exhibition of 1878 in the Champ-de-Mars. It 
was built of a combination of iron and terra-cotta—a style 
just then coming into use, and attracted a good deal of 
notice. Another piece of destruction is supplied by the 
impending demolition of the ‘‘ Dome Central,’”’ for which the 
necessary labour, machinery, and appliances are on the 
ground. Passing on to new buildings, the expenditure of a 
sum of £20,000 has been sanctioned for the getting in of the 
foundations of the gréat ‘Palais des Beaux-Arts,’ which 
will occupy the site of the removed ‘“ Palais de 1’Industrie.” 
Of all the new structures which will serve for ornament as 
well as use in the coming Exhibition, that of ‘Pont Alex- 
andre III.” will take a very foremost place. Sosoon as this 
bridge has made some further progress we shall describe and 
illustrate it. The contract for the ironwork was let some 
time ago. The foundations for the Palace of Fine Aris are 
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EXHIBITION 


As not very good in 


ground was 
that portion of the site lying parallel to the Seine, oak piles 
25ft. in length were used, but this precaution was not needed 
for the remainder of the building, in which the excavated 


now being laid. the 


trenches were filled with concrete. Experiments were first 
carried out to ascertain the resistance of the subsoil, which 
was estimated to be able to support about three times the 
load per square foot that could ever possibly be brought upon 
it, not by any means a particularly wide margin on the side 
of safety. A difficulty presented itself in dealing with the 
transport of the old materials which were unfit for any use 
in the new buildings. .It was impossible to allow the hand- 
some thoroughfares, which, with their graceful and agree- 
able surroundings, ornament and adorn the neighbourhood of 
the Champs-Elysées, to be perpetually encumbered and ob- 
structed by the passage of great heavy carts laden with 
débris and refuse of a very mixed description. After the 
suggestions of many plans had been considered, it was decided 
that the transport should be effected by water. For this 
purpose it therefore became necessary to construct a tunnel 
underneath both roadway and footways, without interfering 
in the least with the existing traffic. This was successfully 
accomplished in a month’s time, by attacking half of the 
thoroughfare separately, at a total cost of £5000. Simul- 
taneously with this work, a landing-place was erected in the 
river itself, upon the platform of which ran tramways of 
narrow gauge. A special building has also been erected in 
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order to accommodate the enormous clerical staff that will 
he required to effect the adequate menazement, control, and 
working of so vast a project. 

A “gigantic wheel’ will form a conspicuous object in the 
grounds. We iJlustrate the scaffolding employed in its erec- 
tion. The stages are certainly the highest ever constructed 
in the world of this type, and we have never heard of a larger 
Scotch crane than the one in use. As will be seen, the 
columns for supporting the wheel are complete, and ready 
for the axle. These columns are 158ft. high; the larger of 
the two stages or scaffolds is 250ft. high, and the other one 
210ft. They both have the same base, i.e., 45ft. There are 
about 366 tons of timber in the two stages. The leg that the 
crane rests on is made up of three pieces of 12ft. by 12in. by 
3gin., and the other two legs three pieces 20ft. by 3in. by 9in. 
The bracing in the legs is 3in. by Yin., and 12in. by 34in., 
spaced 8ft. The three legs rest on concrete foundations 12ft. 
by 12ft. by 4ft., but are not in any way tied down to them. 
The heavy bracings are timbers 12in. by 5in. by 50ft. All 
the timber came from the Jura, and is mostly spruce. The 
stages are guyed against wind by jin. diameter steel cables, 
held by 20-ton concrete anchors. Each stage has twenty 
guys. The cranes are converted 3-ton Butter’s cranes, with 
steel masts and steel jibs 100ft. long. The working radius is 
about 87ft. The whole crane weighs 19 tons. The back 
legs and sleepers are best pitch pine 14in. by 14in. The 
cranes are held down by steel cables 1fin. diameter, adjusted 
with heavy union screws to ballast boxes, each box containing 
25 tons of river ballast. These cranes are capable of erecting 
100 tons in one week, working twelve hours per day. The 
engineer and contractor for the work is Mr. Walter B. Basset, 
of Lambeth, London. These stages have been designed by 
Mr. Charles F, Hitchins, and the mode of erecting these 
Wheels with such stages is his arrangement. He was the 
engineer in charge of the Earl’s Court wheel, and holds the 
same position in Paris. 








THE RECONSTRUCTED FRENCH BATTLESHIP 
FORMIDABLE. 
Tur French having but a small battleship programme 


carry the art of reconstruction to a far greater extent than 
we do. Practically every old French battleship that still 
possesses fighting possibilities is either down to be “ trans- 
formé,” or has already undergone the process, and the list of 
efficient ships, though it may vary but little a few years 
hence from its present position as regards numbers, will 
represent a far more powerful fleet. 

The Formidable was launched as lately as 1885, but 
having been long upon the stocks verged upon the obsolete 
almost at the time of her completion. She carried three 
‘)-ton guns in barbettes upon the upper deck, and a large 
unprotected battery of smaller guns. Armour of about 18in. 
protected the three big guns, but the protection was com- 


| 
| 


| 


| could be fought in close action. 


paratively slight, the armour being but 4ft. high, and there | 


Was an absolutely unprotected base, save for the ammunition 
hoist, which could give very little if any support. In addition, 
the amidships gun had a very small safe are of training, 
being so shut away by top hamper that it was practically a 





This gun has now been removed and a casemate of Gin. 


Harveyised steel armour substituted. This redoubt, which 
slightly projects over the ship’s side, contains four 6°3 quick- 
firing guns, which have a wideare of fire. The four other 6°3 
guns, carried in a fore battery on the main deck, have been re- 
placed by quick firers; as also have the eight 5:5 guns. 
These are carried—one in the bow, one right aft, and six, 
three on each quarter, on the main deck, slightly abaft of 
the casemate. 

The ship has also been re-boilered, and on her trials 
reached a speed of over 16 knots. It is improbable that she 
can make anything like this at sea, as she was light at the 
time and not down to her new and increased immersion. 
Fourteen knots is, however, said to have been secured at sea 
under forced draught, and since our Majestics are not good 
for much over 15°5 at sea this speed of the old Formidable 
may certainly be considered satisfactory. 

As a fighting machine she can hardly be called in the first 
rank, the 6in. guns in the redoubt being the only ones that 
The big barbette guns, 
besides being very exposed to machine-gun fire, would very 
possibly tumble down through the bottom of the ship at the 
first shell that exploded under them. We, however, have 
many so-called first-class ships—the Admirals for instance— 
that are in no better plight under this head, and the Formid- 
able has some advantage in her complete 21in. steel belt. 
Other particulars of the ship are :—Length, 322ft.; beam, 
69ft. 6in.; maximum draught, nearly 30ft.; displacement, 
about 12,000 tons; coal supply, 1200 tons; complement, 640. 
The engines are given in “‘ The Naval Pocket-book’’ as3-cylinder 
compounds, by Schneider. There are twelve boilers and three 
furnaces to each. The horse-power is 9700, with forced 
draught; natural draught, 6700. 

A characteristic feature of the Formidable is her enormous 
funnel—a type of funnel common to ships built at Lorient. 
The Hoche is another example of a Lorient ship with this 
huge funnel, and the Redoubtable another. In the last- 
named ship the funnel is in use as a fighting-top, a gallery 
round it carrying several quick-firing guns. It is difficult to 
imagine how these weapons would be fought in action. 








EVAPORATIVE TEST OF SANDFORD’S PATENT 
VERTICAL BOILERS. 

On April 16th of last year a form of vertical boiler which 
had several points of novelty was illustrated in THE 
ENGINEER. Since that Messrs. E. A. and H. Sandford have 
been trying various modifications, and have improved the 
boiler in many respects. The principal change is, however, 
in taking the uptake through the steam space, so that the 
gases are now drawn up vertically over the tubes instead of 
passing in an inclined direction towards an uptake at the 
back or side, as shown in our drawing of last year, and this also 
materially assists in drying the steam. 

A useful alteration in the disposition of the tube doors has 
also been made. The boiler is now of a very convenient 
design from all points of view, and has high steaming 
qualities. On March 14th a representative of THE ENGINEER 
made a short, simple evaporative test of a small boiler of this 


broadside gun capable of comparatively slight depression. | type. The results of the trial are given below. Whilst the 











evaporative efficiency is not very low for the size of the 
boiler, it is by no means as high as certain observations made 
during the trial would lead one to expect. The causes are 
not very far to seek. The conditions under which the test 
was conducted were disadvantageous. The boiler was placed 
in the open on the river bank, and was subject all day to 
a keen wind and sudden showers of rain, and although it was 
well lagged, such climatic conditions would certainly affect 
the results. Secondly, it was a new boiler, and no attempt 
had been made to clean out grease from the inside. And 
lastly, the person who was given charge of the boiler showed 
inexperience in the manner of stoking and feeding it to get 
the best results. There can therefore be little question that 
far better figures than those given could be obtained, but, at 
the same time, the trial is valuable as showing what results 
might be expected from the boiler working under conditions 
which would very probably prevail in its everyday work. 
The boiler is intended for use in tugs, launches, for cranes, 
derricks, &c., and for general donkey work. For such a 
purpose it has shown itself a very good type of generator, as, 
weight for weight, it is superior in steam-making quality to 
other types usually employed in this class of work. 

The principal figures in connection with the boiler are as 
follows :—The total height from ground level to top of steam 
drum, 7ft. 1din.; the floor space, 3ft. 10}in. by 2ft. 10}in. ; 
the maximum width over water slabs, 3ft. 84in. ; the diameter 
of steam drum, 2ft. Sin.; number of steel tubes, 2}in. 
diameter, 3ft. long, 56; total heating surface, including up- 
take, 130°55 square feet ; total grate area 8-25 square feet ; 
air space between bars, gin.; proportion of heating surface to 
grate area, 15°8 to 1. 

The boiler, as we have stated, was placed in the open air. 
The water was pumped into it from a measuring tank by a 
feed pump belonging to the boiler of a crane placed in 
the yard. There was a length of about 60ft. of piping 
between the measuring tank and the boiler. The average 
temperature of the water in the tank was 67 deg. The amount 
of water contained in the tank was weighed, and checked by 
measurement of the tank. The duration of the trial was 
3 hrs.32 min. In this time 1689 lb. of water were evapo- 
rated, equivalent to 477°6 lb. per hour. Yorkshire coal, 
Bolsover pit, was used. It was not broken small, nor any 
particular care exercised in the use of it. The total weight 
of fuel used, exclusive of 5 Ib. of ash, was 278} lb., giving an 
evaporation of 6°06 lb. of water per lb. of coal at the average 
working pressure of 65 lb. per square inch from water at 67 
deg., or 7°1 lb. of water per lb. of coal from and at 212 deg. 
Fah. The evaporation per hour is equivalent to 3°6 lb. of 
water per square foot of heating surface, and the fuel con- 
sumption to 9°5 lb. per hour per square foot of grate. No 
calorimeter test was made of the steam, but it was to all 
appearance dry. 

The safety valve was loaded to 60 lb. The pressure was 
maintained with ease at 65 lb., and the steam was allowed to 
blow off through the safety valve and through the partly 
opened stop cock. 

Taken on the basis of 30 lb. of water per hour per horse- 
power, this boiler would be of about 16-horse power, which, 
from a heating surface of 130°55 square feet, or 8°21 square 
feet per horse-power, is very good for the vertical type of 
boiler with moderate draught. 
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HOPCRAFT'S 


PNEUMATIC_RAILWAY. 
ee 
WE give on thisfpage two views of a working model rail- 
way, about one-tenth of a mile long, which we recently had 
an opportunity of inspecting under working conditions. The 
system is one of pneumatic direct propulsion, involving the 


use of no motive m2chanism on the vehicle. Between the 
ordinary rails, and supported by the sleepers, is fixed a supple- 
mentary rail of timber. On this rail is the motor tube, 
which, in its normal position, /.¢., flat, appears as a narrow 
stretch of heavy canvas tubing. Within this tube, and 
effectually protected by it, is what would appear as a strip of 
india-rubber, in reality a tube, but so mounted on a flat 
wooden core that either side represents a firm, even surface. 
This motor tube is firmly attached by side fillets of wrought 
iron to the centre wooden rail. To utilise the power which 
air under pressure, when admitted to this tube, is capable 
of exerting, a rubber-tired wheel, wider than the motor tube, 
revolves freely on its axle, which is attached to the centre of 
the car, midway between the ordinary wheels. This wheel, 
by means of a lever in connection with the axle, can be 
raised from or lowered on to the tube at will, and in 
conjunction with the brakes is worked by the conductor 
in charge, who thus has full control of the car. By depress- 
ing the wheel on to the deflated surface of the tube, an air- 
tight joint is formed, and on air under pressure being 
admitted to the tube, on the side opposite to that in which 
the carriage has to travel, inflation takes place, and thus a 
powerful propelling force is exerted against the wheel, causing 
the car to travel at a speed practically limited only by the 
speed of the air in the tube. 

In the model illustrated the motive fluid is carbonic acid 
gas, stored in flasks in a highly compressed state, but reduced 
before it is admitted into the motor tube to a pressure of 
about 8 lb. per square inch. This gas has been employed in 
order to dispense with an engine and compressor. 
gauge of the railway is 2ft., and the weight of the truck in 
working order is about halfa ton. The line is a dead level 
for about three-fifths of its length, when it has a slight fall 
and then arise. But at the further end is a short length, 
with a gradient of about 1 in 6, which has been constructed 
to show the capability of the system for working up an 
incline. This is shown in one of the illustrations. With a 
pressure of about 8 lb. in the tube the car could be easily 
started up this incline. Numerous applications of this 
system of propulsion suggest themselves; for instance, quick 
light railways for exhibition purposes, or for the transport 
of goods in warehouses and factories. The inventor is Mr. 
J. Hopceraft, of Kelvedon -Common, Brentwood, Essex. 








DOCKYARD NOTES. 


Tur Alexandra is to be fitted with a new main topmast 
a semaphore one—instead of the present pole. In order to 
keep the ship ready for the sea the old mast will not be 
removed until the new one is finished. If the number of these 
masthead semaphores be any criterion, then the Admiralty 
have great faith in them ; all our new ships have one of these 
black patches at the main masthead. They are conspicuous, 
and seem to offer some amount of target, but the statistics 
of the Yalu show a far larger loss of halyards than of masts. 





MODEL 


The | 


| the big gun just beneath them. 


The Ting Yuen had seven rove, and every one was shot away | 


in less than half an hour. In the whole action—so far as can 
be ascertained—only two masts were brought down, and in 
both cases heavy shot were responsible. Under modern con- 
ditions the heavy projectile comes under the head of minor 
dangers ; 
guns are few, fire slowly, and are certainly not likely to hit 
masts except by accident. The smaller guns, on the other 
hand, may be specially directed at signalling apparatus. 


its effect is tremendous, possibly fatal, but heavy | 


| railway locomotives. 


WHEN all is said and done, however, signalling in action | 


will be exceedingly difficult, in 
impossible. It is true that the Japanese appear to have 
signalled without much trouble at Yalu, but that was a long 


range fight, and the Chinese were very deficient in small | o i avtel 
| ally she carried twelve 4°7in. guns and a 6in. in the fore- 


pieces. There is a pretty general feeling that in an action 
between European fleets such signals as will be made will be 
of a very elementary nature. Before fire is opened they may 
be plentiful enough, but after the first gun, apart from all 
other questions, the risk of a signal being misread in the 
excitement of action is a great danger. 


met with additional discomfiture through misunderstood 
signals; in the old wars actions were affected for just the 


same reason. Professor Laughton has put it on record that 
when Collingwood was told of Nelson’s famous signals at 


close action perhaps | 


At Lissa the Italians | 


PNEUMATIC 











Trafalgar he grumbled, and expressed a wish that Nelson 
would signal no more, since everyone knew what he had to 
do. 
he liked the words of the signal; but many captains objected 


to it as an unnecessary thing altogether, and there is not the | 


slightest doubt that ‘as few signals as possible’ was the 
prime idea of our naval leaders in the great war. 
less, the same idea may bé said to obtain to-day. 

Tue reconstruction of French ships proceeds apace, and 
those that have not been reconstructed have undergone 
modifications of rig. The Magenta has lost her after military 
mast, but there is no foundation for the report that her 
enormous superstructure has been cut down; it remains just 
as it was. A signal mast now replaces the military mainmast 
in the Indomptable, and the funnel casings have been 
lowered, in consequence of which she now appears to have 
two pairs of funnels, like the Requin and Terrible. Formerly 
these pairs were each covered all the way up, and she thus 
had two enormous funnels abreast. The reason of the 
change is probably all part of that frantic effort our neigh- 
bours are now making to obtain some sort of stability in 
their warships. The funnel of a French vessel is a much 
/ more serious affair than in the ships of other nations. Just 
as the United States adopt an exorbitantly high funnel, so 
the French designs run to girth—many look to be well over 
100ft. in circumference. The biggest funnel in any warship 
is probably that of the Redoubtable. It dwarfs everything 


else, and for some strange reason a military top with machine | 


guns has been fitted round it. 


outward appearances go. She is more like the Carnot than 
her other nominal sisters, but the similarity is only general 
and at first glance. In the Carnot the big gun in the side 
turret stands on a sort of redoubt, in the Bouvet it is balanced 
on an armoured pillar. Probably theconstruction is identical 
in each case, and the redoubt of the Carnot may have no 
protective value—it is one of those things that information 
is not given away about, and on which the foreigner can only 
speculate. As it stands in the Bouvet, however, the construc- 
tion looks singularly faulty ; in order to obtain an end-on fire 


from half the entire armament, the guns in question have ' 


been placed where quite a medium shell would surely put 
them out of action for good and all. The two smaller guns 
that help to fill this nest—they are in little turrets fore and 
aft of and below the larger gun 


in order to obtain an end-on fire—on paper. In action these 
guns, fired right ahead or astern, would probably blow away 


smaller turrets that project on the beam and quarter, in any | 
case the blast would make matters singularly unpleasant for | 
The Bouvet has little in the way of military | 


the guns’ crews. 
tops; such as she has are placed low down; higher up there 
| are only search-light platforms. 
quite as high as that of our Majestics ; 
and Massena it is low. The bow gun is about 30ft. above 
the water-line. Still higher, on a light superstructure, the 
3°9in. quick-firers are carried ; two on each side are directly 
over the amidships side barbettes, and certainly look as 
though they would be incommoded ‘in action by the fire of 
The new French armoured 
cruiser d’Entrecastaux is practically complete. She is best 
described as a small edition of the Charlemagne—a small 
edition, that is, in the same sense as our Powerful is an 
adaptation of the Majestic type to a cruiser design. The 
most noticeable feature of the d’Entrecastaux is the arrange- 
ment of the funnels, the aftermost of the three being set 
back by the mainmast, with a large gap between it and the 
second. The tops of the funnels also have, for a warship, a 
somewhat eccentric appearance, being much like those of 
Some Scandinavian monitors are the 
only other warships in existence with funnel tops of this 


inverted bell shape, but in the case of the monitors they are | 


still more pronounced. 


THE Spanish ironclad Pelago has left La Seyne without 
waiting for the armouring of her secondary battery. Origin- 


castle. Itis stated that now the new armament is eight 5:5in. 
| Canet quick-firers ; and armoured screens were to have been 
| put between the guns. The Cristobal Colon has screens 
between her guns on the main deck; each gun has also a 
shield as well as 6in. of Harveyised armour in front of it. 
| The “ localising” of shells that these armoured screens will 
| cause will be a heavy advantage to ships that have them. 





Tur Terrible being in commission is presumed in some 





It is true that he modified the view afterwards, because | 


More or | 


would share the same fate ; | 
in fine, a rational distribution of armament has been sacrificed | 


The stern is built up and | 
in the Carnot, Martel, | 
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quarters to be a sign of war. As a matter of fact, she is to go 
purely on an experimental cruise ; and the truth as to the 
war sign may be gauged from the fact that she has not vet 
coaled, nor is the date for her doing so yet fixed. The fact 
is, that the “war scare” has not yet reached the dockyards, 
despite all the sensational reports, the cause of all which. jf 
there was any cause at all—was the usual overtime and fuss 
consequent upon the close of the financial vear. Truly, 
we live in sensational times. : 





MARION’S ACTINOGRAPH. 





As engineers are as much given to the study of photo. 
graphy as most people, and as the nature of the work with 
which they have to deal frequently involves special conditions, 
we feel that no apology is necessary for describing and illus 
trating a very convenient pocket instrument devised by 
Messrs. Hurter and Duftields, and sold by Messrs. Marion 
and Co., for rapidly estimating the correct length of exposure 
at all times of the year and day and under all sorts of circum 
stances. The figure below is rather more than half the size of 
the actual instrument, which is well and accurately made, and 
is constructed in boxwood, with the exception of the sliding 
light scales. These are made of varnished cardboard. Thir- 


teen of them go the complete set, but that numbe-: is only 
required when the actinograph is to be used in various 
for example, cne 


latitudes. For Great Britain, cale 
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THE SPLEO NUMBERS GF MARiONS PLATES AND FILES 
WORK COMAECTLY WITH THIS INSTRUMENT 








52°30 deg. North —is sufficient. This light scale slides ver- 
tically behind the body of the instrument. On the upper 
| edge is a second scale sliding horizontally, and marked for 
the lens aperture and time of exposure. Below it again is a 
third sliding scale taking the condition of the weather into 
| consideration, and bearing on its lower edge the speed index 
| which is placed against the factor of “speed of plate: a 
| factor which Messrs. Marion and Co. now print on every box 
| of plates they sell. By setting the top scale to its proper place, 
| drawing out the light scale till the right date is in line with 
| the top edge, placing the figure showing the aperture of the 
lens opposite the correct time curve on the light scale, the 
correct length of exposure can at once be read off from the 
| exposure scale, the state of the weather being considered. 
Converse operations can also be performed on the instrument. 
The data are made on the basis of the proper exposure for an 
ordinary landscape, but suitable factors of multiplication for 
other cases, as for portraiture, copying, &c., are printed on 
the back of the time scale. It would be of value to engineers 
if a factor for the exposure of bright machinery within build- 
ings and in the open were given. We have checked the little 
instrument, and find it accurate in its working. 





THE INSTITUTION OF MECHANICAL ENGINEERS.—The enstung 
ordinary general meeting will be held on Wednesday evening. 
| April 27th, and Friday evening, April 29th, at 25, Great George: 
| street, Westminster, by kind permission of the Council of the 
Institution of Civil Engineers. The chair will be taken by the 
President, Mr. Samuel W. Johnson, at half-past seven p.m. on 
each evening. The President will deliver his inaugural address on 
| Wednesday evening. The following papers will be read and dis- 

cussed as far as time permits :—‘ First Report to the Gas Engine 

Research Committee: Description of Apparatus and Methods and 
| Preliminary Results,” by Professor Frederic W. Burstall, of 
| Birmingham ; Supplementary Paper and Adjourned Discussion 
| (Wednesday); ‘Steam Laundry Machinery,” by Mr, Sidney 
| Tebbutt, of Leamington (Friday), 




































8, 189 


THE ENGINEER 





329 





APRIL 


RAILWAY MATTERS. 


THE 
order for. fifteet 
state Railways. 

Tar proprieto 

xy prizes 
three age ge the proper conveyance of bicycles. 
rete officials have consented to act as judges, 
ant railway i i " 
THE Schenectady Locomotive Works have just received 
.r for twelve eight-wheel locomotives, with 16in. by 24in. 
jinders, for the Kiushiu Railway of Japan. the engines being 
“y ceaies of a similar order completed by the Schenectady Works 
ore Kiushiu Railway last fall. 

‘tar Lambourn Valley Railway was opened on Satur- 

ay. The first train, conveying the directors, the Mayor and Cor- 
day. Newbury, and others, left the Newbury Junction of 
sgh ter Western Railway at eleven o'clock, in the presence of 
ba Se pencoueee of spectators, The new line will be worked 
a large “Tambourn Valley Railway Company itself, with Mr. 
by by agent of the Didcot, Newbury, and Southampton 
Railway, as general manager, 

THE y ‘ é ae Bs 
Northern Railway to Sutton-in-Ashfield was publicly opened for 
traffic on Monday. Although the total length of this extension 
ap 1 - nine miles, it will play a very important part in the develop- 
se pen the company’s operations in this district, especially when 
the further extension--now in progress—to Langwith has been 
completed. A special train conveyed the leading officials of the 
(ireat Northern Railway Company to Sutton, where they were met 
py the local bodies, The townspeople assembled in large numbers, 
and the day was evidently regarded as an important one for the 
district. 

Tae Paris Omnibus Company has for some time past 
heen considering the question of adopting mechanical traction on 
rtain number of its most frequented lines, so as to enable one 
or two trailers to be used during the busier hours of the day. 
To follow out ‘a complete programme,” an expenditure of 
£1,600,000 would be necessary, which would have to be redeemed 
hy the time the concession expires in 1910. _According to the 
Electrician, the company has therefore modified its original scheme 
to inclade only the transformation of fifteen lines at an expenditure 
of £1,000,000, which it will obtain by means of a loan, redeemable 
in twelve years, if no arrangement can be made with the municipal 
authorities for a prolongation of the concession, 


1 heavy Mogul freight engines for the Ezyptian 


rs of the Railway Magazine are offering 


Four impor- 


an orde’ 


ace 


Prizes for working locomotives to their full capacity 
ure offered to the enginemen and firemen of the Central of New 
Jersey Railroad, The men are offered a premium each month for 
the largest number of tons hauled in freight trains between Manch 
Chunk and Jersey City, 115 miles. Each locomotive is rated at a 


certain number of tons, but enough margin is allowed to permit | 


enginemen to exercise judgment and skill, and thereby increase 
the loads hauled to a degree better than may be absolutely required 
of them. The prizes are 125 dols, for the crew hauling the greatest 
loads, 50 dols, to the second best, and 25 dols, to the third, The 
engineman’s portion is 60 per cent., the fireman’s 40 per cent., and 
the premiums apply to those who make not less than eight round 
trips. 

Ix 1880 there was only one small railway in the 
tegency of Tunis, that connecting Tunis with Goletta, and owned 
by an English company. 
railway communication across Tunisia between Tunis and Béne and 
all other parts of Algeria, almost to the frontier of Morocco. 
Tunis is connected with Biserta by a line fifty-six miles long, with 
Hamman, Het, and Nabeul, with Susa and Kuirwan. The impor- 
tant town and district of Gupa, in south-west Tunis, are about to 
be connected with the port of [jax by a narrow-gauge line. The 
town of Gupa, formerly one of the most remote and least visited 
parts of the Regency, is brought within easy reach of Tunis by a 
line from Tunis to Tebessa, in Algeria, The little railways between 
Tunis, Harta, Goletta, and the Bards belong to the Italian Rubat 
tino Company. The other lines are a monopoly of the Algerian 
Bine-Guelma Company. 


AccorpInG to the United States Consul at Aden, there 
have been for some time rumours of a railway being constructed 
from Djibouti, the principal seaport town of the French Somali 
protectorate in East Africa, to the city of Harrar, in Abyssinia, and 
there is now a reasonable assurance of its completion. A company 
of capitalists, whose head office is at 5, Rue ‘Terite, Paris, are at 
the head of the enterprise, their secretary and general manager 
being (, Havard, of Djibouti. The line has been surveyed between 
the two points, which are about 1864 miles apart, and work com- 
menced at Djibouti and several other parts. It is intended to con- 


struct only a narrow gauge metre line at the start, and if it proves | 


snecessful, a broader gauge can be easily substituted, All the 


labourers employed are Somalis and Arabs, &c. ; on account 
labour would be a useless expense. 


THE report of the Highways Committee of the London 
County Council states that, in connection with applications for 
electric lighting orders this session, the Parliamentary Committee 


has prepared a clause protecting the Council’s interests, which | 


reads as follows :—‘‘ If and when the London County Council adopt 
or permit the use of electric traction on any of the tramways of 
the Council, including tramways in any street in which electric 
lines have been laid down under this Order, it shall be lawful for 
the Council to serve on the undertakers notice in writing requiring 
them to make such alterations in the position of their lines and 
works as may be required for adapting such tramway for the use 
of electric traction thereon, and the undertakers shall thereupon 
proceed with all reasonable despatch to effect such alteration or 
removal at their own cost, and without having any claim against 
the Council for compensation, Provided that if any difference 
arises between the Council and the undertakers as to whether the 
required alterations are necessary for the purposes aforesaid, such 
questions shall be referred for determination to the Board of Trade, 
whose decision shall be final.” The Committee now recommend 
that the Board of 'l'rade should be requested to insert this clause 


in each of the electric lighting Provisional Orders which may be | 


granted, 


Ix the course of his evidence given before the Select 
Committee of the House of Commons, presided over by Mr. 8. 
Hoare, respecting the ventilation of the Metropolitan Railway, 
recently, Sir J. Wolffe Barry said, in his capacity of con- 
sulting engineer to the Metropolitan Railway Company, he had 
carefully considered the question of ventilation by means of lateral 
openings, and he thought, as he always had done, that they were 
the best practicable means of improving the atmosphere of the 


underground railway. At Gower-street it was proposed to take | 


property for ventilating purposes on both sides of the railway at 
& point almost adjoining the station. The new openings there 
were to be much larger than the lateral slits already existing at 
the side of the station, and would be surrounded by“parapets 8ft. 


high. On a previous occasion he had given in evidence a calcula- | 


tion he had made as to the amount of air expelled through a blow- 
hole on the District Railway by each passing train. Speaking from 


memory, the calculation was that between 40,000 and 50,000 cubic | 


feet of air were so expelled. He believed that the Metropolitan 


Railway would be worked by electricity in three years, but if he | 


proved to be wrong on this point, he expected that the company 
would carry out the recommendation of the recent Departmental 
Committee with regard to the adoption of an artiticial system of 
ventilation by fans or otherwise, 


Baldwin Locomotive Works have received an | 


for the best designs for fitting up railway | 


Leen Valley extension branch of the Cireat | 


At the present time there is through | 


of | 
the heat of the low-lying coast country, the importation of white | 





NOTES AND MEMORANDA. 


THE annual production of paper in the world is now 
| said to be 2,260,000 tons ; in 1850 it was only 221,000 tons. 


THE Italian Government has imposed a tax of 10 lire 
on bicycles, and in future all machines will have to carry a mark 
showing that the yearly tax has been paid. 


| OFFICIAL returns from the United States show that at 
the beginning of March 193 furnaces were in blast in the States, 
producing at the rate of 234,430 tons of pig iron per week, This 
is at the rate of 12,250,000 tons per annum, while the probable 
maximum make for 1898 was computed at 12,000,000 tons, 


TuE traffic returns of the North Sea and Baltic Canal 
for the month of February show an enormous increase over those 
| for the same month of 1897. The published figures are:—976 
| ships measuring 125,386 registered tons net, against 175 ships and 

47,335 tons ; and the dues collected are returned as 68,963 marks, 
against 24,144 marks. 


AccorpinG to Mr. Robert Hammond's paper, recently 
read before the Institution of Electrical Engineers on the ‘* Cost 
of Generation and Distribution of Electrical Energy,” the prices at 
present charged by the supply undertakings are on the average 
less than one-third those fixed by the pioneer concerns that started 
into existence about twenty years ago. 


AccorRDING to the Board of Trade report on the state 

of the labour market during February in the 116 trade unions 

| making returns, with an aggregate membership of 466,362, 20,517 

or 4°4 per cent.—were reported as unemployed at the end of 

February, compared with 4°96 per cent. at the end of January and 

with 3°0 per cent, in the 115 unions with a membership of 453,144 
from which returns were received in February, 1897. 


In clay-ironstones, Messrs. W. N. Hartley, F'.R.S., and 
Hugh Ramage, A.R.C. Sc. 1., have found, by a spectro-graphic 
method, gallium in twenty-one out of fifty-one specimens, 
chromium frequently occurring along with it ; and in the same ores 
both metals are occasionally associated with nickel. Thallium is 
of rare occurrence in oxide ores of whatever variety, but it is fre- 
quent in pyrites. Indium, too, oceurs in many specimens of 

| pyrites, but gallium comparatively rarely. Red hematites are 
ores of great purity. 


Ar the Chantiers de la Loire there appears to be 
great activity. The Guichen, an armed cruiser, 133 metres in 
length by 16°73 metres beam, of 8300 tons and 24,000-horse power, 
is now being completed in the Penhouét Dock ; the speed will be 

| probably 23 knots per hour, 
is also on the stocks ; her tonnage will be 7700 tons, There are 
also in course of construction two torpedo catchers of 350 tons 





The Dessaix, another armed cruiser, | 


each for the French Government, and an order from the Japanese | 


Government for a 21-knot cruiser. This order might have been 
given to one of the yards at home had it not been for the recent 
disastrous strike, 


A PRELIMINARY statement just issued by the Canadian 
Geological Survey, in advance of the detailed annual report, shows 
that the gold produced by the Dominion in 1897 amounted to a 
value of £1,238,000. This means that the Canadian gold output 
| increased by 122°6 per cent. in a single year. In 1896 gold only 
formed 12°30 per cent. of the total mineral produce of the country 

reckoning by value—while coal and building material provided 
31°94 per cent. and 1 per cent. respectively. In 1897 gold 
rose to the second place on the list, with a percentage of 21°50, 
coal and building material being credited with percentages of 
25°31 and 12°50 respectively. 


rome 
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EMPLOYMENT in the engineering and metal trades, 
though much improved during the month of February was still 
affected by the recent dispute. 
union members in this group of trades at the end of February was 
70, compared with 6°4inJanuary. The percentage for February, 
1897, was 2'0. The proportion of unemployed, however, was in- 


creased by the inclusion of a certain number of members of engi- | 


neering unions who during the previous months have been omitted 
as being on strike or locked out. If these were excluded, the per- 
centage unemployed in the group would be 4°1. In the shipbuild- 
ing trades employment had considerably improved, the percentage 
of unemployed union members at the end of February being 6°8, 
compared with 10°9 for January. The percentage for February 
last year was 5°8, 


Tue following gentlemen have been reported to the 
Council as having passed the recent examinations held at the 
Institution of Civil Engineers:—For Studentship: Messrs. J. A. 
Anderson, F. A. L. Barnwell, P. H. Baynes, E. 8. 5. Boyle, 
R. Burton, T. A. M. Castle, A. H. Daniel, W. E. Edwards, T. 
Gibb, N. M. Ingram, H. 8. Lane, R. G. Legge, R. J. Longley, 
T. F. Lyle, R. C. Master, C. C. Phillips, E. P. Stevenson, O. F. M. 
Walker, and J. F. Webber. For Associate membership :—Messrs. 
B. 8S. Aldis, W. Beer, W. Benson, J. H. Bentley, P. N. Boscawen, 
A. H. Daniel, S. B. Donkin, K. W. E. Edgeumbe, J. Eustice, 
J. M. Gavin, F. D. Green, H. (. Head, P. H. Johnson, V. D. 
Lake, F. 8S. Lister. E. 8S. McDonald, C. F. Marsh, A. J. Martin, 
J. T. Morris, G. H. Pearson, T. L. Perkins, A. O. F. Sandberg, 
G. A, Smith, H. T. Storrs, 5S. H. Studley, H. C. Travers, and 
C, Watson. 


Tue Council of the Imperial Institute have authorised 
the holding of an Exhibition of Acetylene Gas Apparatus in the 
| grounds of the Institute at an early date, and in order to ensure 
that no apparatus should he admitted to the Exhibition unless it 
was shown to fulfil the requisite conditions of safety, the Council 
of the Society of Arts have appointed a Committee to decide upon 
those conditions, and to lay down rules for the admission of 
apparatus. The following gentlemen have been appointed to act 
on this (Committee :—Major-General Sir Owen Tudor Burne, 
G.C.1.E.. K.C.S.1., chairman of the Council ; Sir Frederick Bram- 
well, Bart., D.C.L., F.R.S.; Professor James Dewar, M.A. F.R.S.; 
Harry Jones, M. Inst. C.E.; Professor Vivian B, Lewes ; Professor 
Boverton Redwood ; Professor W. C, Roberts-Austen, C.B., F.R.S.; 
Professor J. M. Thomson, F.R.S.; Sir Henry Trueman Wood, 
secretary. The Committee has held two meetings, and has gene- 
rally decided as to the conditions which the apparatus should be 
required to fulfil. Full particulars will shortly be issued as to the 
regulation and rules laid down, 


In accordance with its usual practice, the British and 
South African Export Gazette for April publishes a series of 
interesting tables and diagrams relating to the progress of foreign 
trade with the South African States and Colonies, During 1897 
the total oversea imports into South Africa amounted to 
£26,573,689, being an increase of £1,495,316 over the valne of 
the imports for the previous years. This is the highest yet 
recorded, and when it is remembered that last year was one of 
unparalleled depression in South Africa, the fact that she is able 
to increase her buying powers by nearly a million and a-half 
sterling is worthy of mention as illustrating the latent vitality of 
the country. Of the gross total, Great Britain shipped goods of 
the record value of £17,011,787, or £582,082 in excess of the ship- 
ments for 1896, which was itself a record year. As a matter of 
fact, the trade of Great Britain with South Africa has never been 
other than continuously progressive. The United States exported 
goods to the value of £2,747,134, an increase of £335,484, and 
| Holland £281,840, against £225,990. Germany’s share of the 
trade, which has successively doubled itself for the six years end- 
ing 1896, for the first time shows a diminution, the figures being 
£1,054,226, against £1,266,537 for the previous year. Exports 
| from Belgium and France have also declined from £373,861 to 
' £300,778 and £146,390 to £119,388 reapectively. 





The percentage of unemployed | 
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MISCELLANEA. 


Tue Russian Admiralty have placed with the Baltic 
Engineering and Shipbuilding Works, at St. Petersburg, an order 
for twenty more Yarrow water-tube boilers. 


Tue Atlantic transport liner Minnewaska sailed from 
the Royal Albert Docks the end of last week for New York, 
having on board a 20-knot torpedo boat by Yarrow and Co. 


THE United States Naval Appropriations Bill just 
introduced, says a Reuter cable, provides for three battleships, six 
torpedo boats, six torpedo boat destroyers, one gunboat on the 
lakes and five dry docks. 


Ir is anticipated that the temporary bridge which the 
London County Council is building across the Thames at Vauxhall 
will be completed at the end of May or beginning of June next. 
The parliamentary estimate for the reconstruction of Vauxhall 
Bridge, including the temporary bridge, was £484,000. 


THE revised figures of the estimated cost of forming 
the tunnel under the Thames at Greenwich, according to the 
report of the Bridges Committee laid before the London County 
Council on Tuesday, the 5th instant, are as follows :—Works, 
£120,000 ; land, £5500 ; compensation, £30,000; total, £155,500, 


Ir is satisfactory to learn from a consular report 
that a recent attempt to dispense with the services of English 
artisans in the tin mills of the Forges de Basse-Indre has ended 
in a complete failure, the men having been reinstated, and at 
higher wages, They have been engaged there for over five years. 


Ir is stated that the Government of Venezuela has 
granted to an English syndicate almost a monopoly of navigation 
on the Orinoco, together with valuable india-rubber concessions 
and extensive powers with reference to immigration. The same 
syndicate is said to be seeking similar powers from the Brazilian 
and Colombian Governments. 


PRoFessor SEELEY, F.R.S., will begin the summer 
course of lecture excursion, with the London Geological Field (lass 
on Saturday, April 23rd. The subject of the series will be the 
‘* Physical Geography and Geology of the Thames and its Tribu- 
taries.” This is the thirteenth annual course. Mr. R. H. Bentley, 
43, Gloucester-road, South Hornsey, N., is the honorary secretary 
to this society, which gives 1 systematic course of teaching in the 
open country. 


THE threatened war between the United States and 
Spain has had the effect of making considerable business for the 
iron and steel manufacturers of Cleveland, U.S.A. The Otis Steel 
Company, which has been at work on the new model Gatling gun, 
has been requested by the Government to rush the work, so that a 
test can be made of the mammoth rifle at the earliest possible 
moment. The gun is cast in one solid piece of steel, and most of 
the work has been under the personal supervision of the inventor, 
Dr. Gatling. 





In 1892 a Committee was appointed by the French War- 
office to decide on the military utensils which could be made of 
aluminium. After experimenting for two years the Committee 
reported that the metal might well be employed instead of tin in 
the manufacture of camp utensils, In 1894—96 such utensils 
were practically used by the troops in France, Algeria, and Mada- 
gascar, and were reported on as being superior to those made 
of tin, being lighter, eleaner, and so forth. Finally, the War 
Ministry has issued a large supply of these utensils, consisting of 
basins, cooking apparatus, &c., to the troops of all arms in each 
army corps, so that an exhaustive trial may be made. The last 
reports are to be sent in not later than June 30th. 


THE exports of British cycles continue to decline in 
value, but if the trade acted upon consular advice. the con- 
trary would be the case. February's export was valued at £94,848, 
a decrease of £42,794. For the first two months of 1898 the total 


| export value was £190,938, a decrease of close upon £100,000 ax 


| 





compared with 1897, On the other hand, foreign-made cycles and 
parts are arriving in increased quantities. The import of these 
last month was valued at £54,434, an increase for the month of 
£4548, The export was valued at £11,205, an increase of no less 
than £8497 compared with February, 1897, Foreign hostile tariffs 
and foreign manufacturing competition are evidently telling upon 
the trade in both ways, and for these factors full allowance must 
of course be made ; but in this trade, as in almost every other, 
there might be a much greater business done abroad if the require- 
ments of foreign markets were properly studied, says the Coz- 
sular Journal, The Italian market, for example, might be culti- 
vated to twice the extent if British manufacturers of cycles were 
willing to produce a cheaper machine, Of this al] Consuls in Italy 
are convinced, 


In his annual report on the trade and commerce of 
Havre for 1897, Mr. E. Cecil Hertslet, the British Consul at that 
port, states that during last year there was more commercial 
activity at Havre than in any year since the trade of the port 
began to decline in consequence of the protective legislation of 
1892. For the first time since 1891 the total tonnage of British 
ships entering the port has exceeded 1,000,000 tons, the increase 
over 1896 being 32 vessels, and 119,401 tons. The imports of coal 
in British vessels were 577,108 tons, against 573,069 tons in 1896, 
and 534,195 tons in 1895. Mr. Hertslet states that on several 
occasions lately steamers which have discharged their crews on 
arrival have been unable to leave the port on the day intended 
owing to being unable to obtain fresh crews, as French seamen 
under forty years of age have to obtain the sanction of the marine 
authorities to their engagement, and when they are engaged they 
get a month’s advance and often desert at the first opportunity. 
He suggests that he should be consulted by masters before dis- 
charging crews as to whether there is likely to bea difficulty in 
finding a fresh crew. Notwithstanding the protectionist tariff, 
British coal increases in demand in the north of France. At Havre 
the imports showed an increase over 1896 of 61,783 tons ; at Caen 
of 14,175 tons ; at Dieppe of 23,820 tons; at Treport of 146,541 
tons ; at Fécamp of 5134 tons ; at Honfleur of 15,617 tons; while 
at Trouville, where owing to a decline in trade there was a decrease 
of 3904 tons, no French coals were received at all. 


AMERICAN pig iron is being regularly imported into Man- 
chester, whither some 9000 tons per month is conveyed in cottcn 
ships. The price at which this stuff is delivered is some 45s. per 
ton, 5s. a ton less than is paid for Scotch pig. That this can te 
done is due to the fact that the iron is carried by the inward- 
bound cotton ships at a comparatively small rate of freight as 
ballast, says the Syren and Shipping. All the same, the fact that 
the stuff is delivered at a price which allows it to compete with the 
home-made article is bad enough, and should awaken ironmasters 
in this country to the absolute necessity of putting their houses in 
order ; which, being interpreted, means in this case bringing their 
plant up to date. The cost of pig iron production in the States is 
some 10s, per ton less than rules in this country, and we believe we 
are correct in saying that this advantage is entirely secured by 
cheaper methods of manufacture, for the iron ore has a long 
voyage from the mines to the furnaces, That greater advantage 
has not been taken of this low cost of production to send more 
stuff here is possibly due chiefly to the fact that the Americans 
have had but little ircn to spare for export purposes. But the 
States output is being enormously increased. In 1897 it was some 
9} million tons ; this year it is estimated that the output will reach 
12 million tons. At this rate Jonathan will soon have more iron 
available than he can place at home, and when that time arrives he 
will cast his eyes and his iron on this side. It may not be this 


year, or next year even, that we shall experience this, but that we 
shall eventually experience it is certain. 
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TO CORRESPONDENTS. 


correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuseripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 


N. K. (Stockton-on-Tees).—A letter lies at our office for you. 











MEETINGS NEXT WEEK. 


Tue INSTITUTION OF CiviL EnaingeRs.—Friday, April 15th, at 2.30 p.m., 
Students’ Visit to the Grand Junction Waterworks, Hampton. 
from Waterloo to Hampton at 1.18 p.m. 

THE SouTH STaFFORDSHIRE INsTITUTE OF TRON AND STEEL Works’ 
ManaGers.—NSaturday, April lith, at 7 p.m., at the Institute, Dudley. 
Address on ‘‘ The Provisions of the Workmen's Compensation Act, 1897,” 
by Mr. 8. Stanley Brown, London. 








DEATHS. 

On the Ist inst., at Harrismith, Orange Free State, Seuth Africa, 
Patrick O'Meara, B.E., M. Inst. C.E., in his sixty-fourth year. 

On the 4th inst., at 2, Westbourne-terrace, Brighton, Joan METHVEN, 
M.I.C.E., Chief Engineer, the Gas Light and Coke Co., Beckton Station, 
in his fifty-fourth year. 

On Monday, the 28th March, at No. 44, Cambridge-gardens, Hastings, 
WitiiaM Harry Scriven, C.E., twenty years in the East Indian Railway 
Co.’s service. Indian papers please copy. 

On the Ist inst., at his residence, Glenvarlough, Leyland-road, Lee, 
Kent, Davip MEIKLEREID, M.I.N.A., M.I.C.E., Consulting Engineer, 
aged fifty-four. Scotch papers please copy. 
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THE CRISIS IN SOUTH WALES. 


Ir is difficult to avoid the conclusion, in view of the 
extraordinary developments of the South Wales coal 
crisis this week, that there has been bad generalship on 
both sides, and we are not sure that we ought not to add 
divided opinions in both camps. 
retrospect suggests the question why five precious months 


were allowed to run to waste, between September, when | 


the colliers gave six months’ notice to terminate the 
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in each week. 

Letters relating to Advertisements and the Publishing Department of the | 
Paper ave to be addressed to the Publisher, Mr. Sydney White ; all other | 
letters to be addressed to the Editor of Tuk ENGINEER. } 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.’’ 





PUBLISHER’S NOTICE. 

*,* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition he will oblige by giving prompt 
cntormation of the fact to the Publisher, with the name of the 
Ayent through whom the paper 18 obtained. Such inconvenience, 
if suffered, can be venaitia by obtaining the paper direct from | 
this office. } 





CONTENTS. 


Tae Encinerr, Ap il Sth, 1898. PAGE 
Tuk EXtiNsion OF THE PorT oF ANTWERP. No. II. (Illustrated.) 319 
Tak MANcHEST@R SkwaGE PROBLEM .. .. .. .. «2 «. «os « 319 
THE SwepIsH IRON, STEEL, AND CoaL INDUSTRIES, 1806 
InsTiTUTION OF NAVAL ARCHITECTS wer! "al eRe, cas 
Motor Car NoTEs ‘ Peat a Se a ea ee eee eee 
DEVELOPMENT OF THE OIL INDUSTRY IN THE APSHERON PENINSULA 
yA ae ee ie a ee ne’ 
LritERS To THE Ep1tor—The Proportions of Girders—A Good Run 
on the Great Northern—The Collapsing Pressure of Boilers— 
Trials of H.M.S8, Diadem—Stress in Bicycle Wheels ah eae 
Paris EXHIBITION OF 1:0. (Illustrated.).. .. .. 6... a. 
THE RECONSTRUCTED FRENCH BATTLESHIP FORMIDABLE. (lllus.) 
EVAPORATIVE TESTS OF SANDFORD'S PaTENT VERTICAL BOILERS 
Hopcrart’s Pykumatic Raitway. (Illustrated.) ae 
DOCK SANIT. oss sa gk oe. lek mon 
Marion's AcTINOGRAPH. (Illustrated.) .. .. .. 2... 
RaILWay MaTTERS—NOTES AND MEMORANDA—MISCELLANEA 7 
LEADING ARTICLES—The Crisis in South Wales—Heating Feed-water 3: 
London's Internal Railways—The Midland Railway Company and 
Ser eee Ce eee Se" ar Se ee a <e* te 
LITERATURE 
SHort Notices as 
Books RECEIVED .. 
James I’ANSON oe et Cee ot Ce a ee ee 
ReceNT TRIALS OF THE CrUIsER DiapemM. (Illustrated.) 




















Gas Enoines: First RePORT TO THE Gas ENGINE RESEARCH Com- 

” MEDIO, COMUUUNOOE os: a's) ace) Sv ck 80 ™ wc. cass 06.04 OOO 

THe BirMINcHAM MUNICIPAL TECHNICAL ScHoot ENGINEERING 
MMR ar RCT ee iele Gol Ca sex Sines ad eer ae 

AN OLD ATLANTIC LINER FOR THE PACIFIC 2.0 6.0 0. ewe 


UME OGM lg 28 eer et ee Oe OT ee Toe ne 

PNEUMATIC MACHINERY FOR LOADING AND DISCHARGING GRAIN 
Le Oe | ee re 

AMERICAN ENGINEERING NEWS Risen ideas afenauet usa) day aeete 

LETTERS To THE EpitoR—A Problem in Dynamics—Dum-Dum Bullet 


= RUINICO B UORIRCMADOR 5-52 ka oh ok oe. ee. os vs SMO 
Lerrers FROM THE ProvincEs—The Iron, Coal, and General Trades of 
Birmingham, Wolverhampton, and other Districts—Lancashire 

_ ,— Sheffield District—North of Englond .. .. .. .. .. .. 241 

Notes from Scotland —Wales and Adjoining Counties—Germany .. 342 

AMERICAN EIN xc. cs. esd ser Fennec tasw coduwe-oa! ies. 1 ae carts ee 

LAUNCHES AND TRIAL TRIPS . 343 


THE PatENT JOURNAL.. =a -. 343 

SELECTED MU IGATC EP PUMNURT. sist. Sb) sc Ge TD keee Lew ot SR 

Par AGRAPHS— The Institution of Mechanical Engineers, 328— Naval 
Engineer Appointments, 333—Proposed Mersey Roadway Bridge, 
340 -Leeds Asscciation of Engineers, 342. j ; 








| accord in conference. 
| by a preposterous demand that the joint committee of 


Sliding Seale Agreement, and February, when the 
employers took their first action by announcing 


that all contracts with their workmen must come to an 
end on March 31st. It is true that the condition of the 
trade was difficult, even discouraging, in October and 
November, and true also that the coalowners’ notices 
were explained as a precautionary measure, reluctantly 
adopted, and, of course, to be of no effect if a satisfactory 


| settlement of the Sliding Scale dispute could in the mean- 
| time be obtained. 


From the outset, however, masters 
and men were agreed that the Scale arrangement required 
amendment, though they looked at it from different points 
of view. The colliers wanted a method of wage adjust- 


| ment which would respond more rapidly to a rise in prices, 
| and some sort of guarantee that the rates of pay should 


not decline below a minimum to be fixed by mutual 
They confused the issue, no doubt, 


employers and workmen should have an indefinite power 
to limit the output, and prevent undue competition ; but 
we need not dwell upon that claim now, for, to the credit 
of their common sense, it has disappeared entirely from 
the colliers’ programme. 

But when scarcely three weeks of the eventful month 
remained, the coalowners sprang upon the men a wide- 
reaching scheme of revision of their own, of which no 
intimation of any kind had been permitted to leak out 
beforehand. The scheme has been described in these 


The point is that so elaborate and intricate a project must 
long have been matured, and yet something like five 
months were allowed to pass before the miners’ represen- 
tatives were given a chance to consider it. Upon the 
disclosure of the unexpected demands of the employers 
came the official statement, that unless the miners’ repre- 
sentatives were invested with plenary powers to treat, 
“it is useless to attempt further negotiations.”’ Then 
arose the first deadlock, and the employers, who have 
from first to last been conciliatory, consented to suspend 
their notices from March 31st to April 9th—Saturday— 
to give the miners a further chance of considering the 


| subject, and voting plenary powers to their delegates. In 


the interval the miners have by a larger majority than 


31 | before —44,872 to 14,500—declared against plenary 


powers, though it should be noted that the number voting 
was only 59,372 out of 130,000 miners employed in the 
pits of the Associated Coalowners. It is obvious that 
plenary powers are necessary to the negotiators on either 
side, if their deliberations are to possess a binding 
character. It is easy at the same time to under- 
stand the arguments of some of the miners’ leaders, 
who urge that nine days are not a long enough 


8 | period to decide upon proposals which have been under 


profitless discussion for a month, and were probably in 
incubation for the best part of the half year since 
September. Over this question of time, the first signs of 
irritation began to appear at the colliers’ meetings. But 
there were other causes at work to increase a feeling of 
bitterness. The audit under the Sliding Scale for the 
two months ending with February would in ordinary 
circumstances have been declared at the end of March. 
The miners believed that it would give them 5 per cent. 
rise in wages, though some of the employers are under- 
stood to have said that the advance would at best be a 
small one, owing to the number of low-priced contracts 


| directed. 
| were helpless, without organisation or funds, and that a 
| policy of temporising was the best they could adopt, 
| there would certainly have been no suspension of work; 
| though the Sliding Scale for awhile might have become a 
| dead letter. 
| the House of Commons most of the time; Mr. David 


Train | ” 7 ; . 
| Morgan, and other miners’ agents, were occupied with 


The most cursory | 


| purely philanthropic theory. 


| engineer hoist with his own petard.” 


| this assertion ; 





still unexpired. But anyhow, and for an unexplained 


| reason, the coalowners’ books were not submitted to the 
*.* In order to avoid trouble and confusion we find it necessary to inform | 


auditors, notwithstanding that the Sliding Scale Agree- 
ment remained in operation until March 31st. There was 
the further claim of the employers that all underground 
workmen must be provided with a discharge note from 
their previous employer in seeking a new engagement, 
and the colliers to a man denounce the proposal as un- 
necessarily obnoxious and liable to great abuse. 

When the legal notices had run their course, there was 
a condition of temper among the miners generally 
which only expert leadership could have curbed and 
If the men had been persuaded that they 


But ‘‘ Mabon,” M.P., was at his duties in 


their defence against a charge of intimidation at Cardiff 
Assizes. The trusted and sagacious leaders of the men, 
from one cause or another, seemed to have temporarily 
abrogated their functions; and the rank and file, like sheep 
without a shepherd, struck out a line of action of their own. 
It became a game of “follow-my-leader,” no matter what 
random leader happened to head the rush. There was a 
report that the hauliers of the western districts, who were 
stormy petrels five years ago, had declined to resume 
work on April 1st except on a 10 per cent. advance. 
Forthwith the colliers at a score of pits in the Aberdare 
and Rhondda valleys suddenly made up their minds to 
take a similar course. Hour by hour on the day devoted 


| to April fooling the mischievous infection spread, until by 


Monday night it was reckoned that 80,000 miners were 
idling on the surface, and the number has greatly in- 
creased since. The suspension of the employers’ notices 
until the 9th inst. has had the result of inducing a goodly 
minority to keep at work and await the turn of events, 


{and the well-timed declaration of the Coalowners’ 


Association that the pits are open, and that there has 
been no suggestion of a lock-out, has led others, but not 
many, to return to their places during the week. There 
would have been more still at work, according to local 
correspondents, but for another complication introduced 
into an already sufficiently complicated situation. It will 
be remembered that Mr. D. A. Thomas, M.P., was the 
author of the plan for ‘“dovetailing,” as he called it, a 
control of the output into the revised Sliding Scale. He 
assured the mining population that, if his views were 
adopted, they would be certain to gain an increase of 
wages equal to 10 or 20 per cent. The miners of the 
Cambrian Company’s collieries, of which Mr. Thomas is 


| chief proprietor and a director, took the honourable 
| member at his word, and said they were willing to “ stand 


by the firm” if they were granted the 20 per cent. 
he referred to. Mr. Thomas and his co-directors, how- 
ever, refused to admit the personal application of the 
They said that cireum- 
stances did not justify an advance at present, though 
they would follow the Associated Coalowners in any 
movement of wages that body resolved on. The Cam- 
brian Company’s miners consequently ‘ dropped tools,”’ 
and Mr. David Thomas was left in the position of ‘ the 
The workmen in 
other non-associated collieries in the neighbourhood 
followed the example, and at the time we write the South 
Wales coalfield presents the unique spectacle of a com- 
plete and disastrous dislocation of the coal industry and 
every trade dependent upon it, without a “strike,” in 
the ordinary sense of the term, or a “lock-out,” since 
the employers, still hoping for peace, and some of them 
believing that it is close at hand, are anxiously avoiding 
any threat or sign of drastic measures until after the 
period of grace which expires to-morrow night. 


HEATING FEED-WATER. 


Last week, at the meeting of the Institution of Naval 
Architects, as reported in our columns, Mr. MacFarlane 


c | Gray directed attention to the curious fact that a con- 
columns, and we need not further debate its significance. | 


siderable economy of fuel may be realised by heating feed- 
water by live steam. No one disputed the accuracy of 
and several speakers accepted it as 
demonstrably true. The history of the discovery is worth 
narrating, and to narrate it is little more than an act of 
justice. Mr. MacFarlane Gray is the last man to rob an 
inventor of his due, and no doubt it was because he was 
ignorant of the facts that he never mentioned Mr. John 
Kirkaldy’s name. He was also, and no doubt for the 
same reason, silent as to the circumstance that the 
explanation of the phenomena which he advanced had 
already appeared in our pages seven years ago. 

About ten years have elapsed since Mr. John Kirkaldy, 
then of West India Dock-road, now of Leadenhall-street, 
who has devoted a great deal of attention to feed-water 
heaters, seeing how great was the trouble caused by 
pumping cold water into marine boilers thanks to the 
stresses set up, suggested heating the feed by steam 
raised in a donkey boiler; and subsequently he urged 
that live steam should be taken from the main boilers for 
the same purpose. He did not suppose that any economy 
of fuel would result. To take steam from a boiler to 
heat the feed-water being pumped into the boiler is, at 
first sight, like taking money out of one pocket to put it 
into another. However, to his surprise, it turned out 
that there was a saving of fuel effected, and, more than 
this, boilers which were “ stiff to steam’ made plenty of 
steam after the heaters were fitted. At first this seemed 
impossible. The results, however, of daily practice 
proved that the facts were as we state and Mr. Kirkaldy 
became convinced that a great deal was to be gained by 
heating the feed-water with live steam. Then the matter 


was brought before us, and at first we disbelieved. 
As, however, testimonial after testimonial from ship- 
owners and superintendent engineers were laid before us, 
we began to doubt, and finally we carried out an experi- 
ment on board the s.s. Oriole, which convinced us that 
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Mr. Kirkaldy was quite right, and had made virtually a 
new discovery in thermodynamics. It may be worth 
while to say here that Mr. Kirkaldy was denounced as a 
lunatic, and that it was pretty generally held that we 
knew nothing about thermodynamics, or we would not 
endorse the absurd nonsense that a saving of 10 per cent. 
or so could be effected by using full-pressure steam to 
raise the temperature of feed-water. 
matter of history. Time brings its revenge. 
Unwin's report, cited by Mr. MacFarlane Gray, disposes 
for ever of the “absurd” aspect of the case. And Mr. 
Kirkaldy finds his recompense in that, after being called 
various hard names and meeting with many rebuffs, he 
ean point to his books, which show that his feed-water 
heaters have been applied to boilers, at sea and on land, 
supplying steam for not less than four millions of indicated 
horse-power. The ignorance of the Institution of Naval 
Architects concerning this remarkable work is, to say the 
least, extraordinary. We find it impossible to explain it. 
Our experiments were carried out on board the Oriole in 
June, and a detailed report will be found in THE ENGINEER 


for July 3rd, 1891, to which we would beg leave to refer | 
such of our readers as are interested for further informa- | 


tion as to what the Kirkaldy heater is, how it works, and 
what it effects. 

Returning now to the scientific aspect of the problem, 
we have to ask how it is that what is not only at first 
sight, but even after careful thought, impossible, should 
be done daily. We do not believe that any one now 
questions that it is done; but, notwithstanding this 
agreement, it by no means follows that a quite satis- 
factory explanation has been reached. Mr. Maclarlane 
Gray says that water at the same temperature as 
the steam is more mobile than cold water, circulates 
more freely, and is more efficient in taking up heat from 
the metal surfaces. This is the view which we advanced 


seven years ago, and, we may add, were laughed at for our | 


pains. We quote from our article of July, 3rd, 1891. Having 
viven the results of the use of the heater on board the Oriole, 
we went on to say :—‘* We think that an hypothesis may 
be constructed which will show that there is really 
nothing at all inconsistent with thermodynamic laws 
about the matter. If we take into account the well- 
known fact that heating surface is, for some reason not 
fully understood, more efficient with boiling water than 
with cold... . Itis clear that the efficiency of a boiler 
working with hot feed will be greater than the efficiency 
of a boiler working with cold feed. 
is supplied with steam from a boiler working with feed- 


water at a very high temperature indeed, and the efficiency | 


of each pound of fuel employed to heat that feed will be 
greater than it would be if the steam were supplied by a 
boiler working with cold feed. From this point cf view 
it will be seen that a moderate gain is just what may be 
expected under thermodynamic laws. The fact that 
there is a greater gain than calculation indicates as 
possible is explained, as we have said, by the more or less 
uncertainty which exists as to the intiuence of the density 
of the water in a boiler on the rate at which it will take 
up heat. Each unit, again, of heating surface will pro- 
bably in a given time transmit about the same quantity 
of heat, whether the water in contact with it is 200 deg. 
or 350 deg., or even hotter, because the furnace tem- 
perature is always so much in excess of the water 


temperature that 100 deg. or 150 deg. one way or the | 


other makes little difference ; but it is obvious that, if 
the water be very hot, more steam will be produced in a 
given time per unit of surface than if it is cold. The 


result is equivalent to an augmentation of furnace-heating | 


surface. The steam used in heating the feed is used to 
the best possible advantage, the whole of its contained 


heat being utilised; whereas if the same steam were | 


passed through the engine, not more than 12 per cent, of 
its heat could be utilised.” 

Since these lines were written we have seen reason, 
not indeed to withdraw them, but to add something 
more. While we admit that Mr. MacFarlane Gray is no 
doubt right as regards the advantage of greater mobility 
in the water, we do not think that the hypothesis— or 
statement of fact, which our readers please—will cover 
the whole ground. Indeed, it is clear that there ought 


to be more circulation in a boiler containing water of | 


different densities than there is in one with water of 
uniform density. We believe that we must seek further 
for a completely satisfactory hypothesis. It is essential 
that the plates should be wet in order that the greatest 
possible amount of heat may be taken up per unit of 


surface. Now, ostensibly, boiler plates are always 
‘wet. Yet we think that after all the term is one of | 
degree. A boiler plate may apparently be wet, and yet | 


there may not be intimate contact all over between it 
and the water. 
by any of our readers who will take the trouble to sprinkle 
cold water first, and then hot water, on a hot plate, which 
go some way to prove that the hotter water is, the more 
completely will it come into contact with the plate. 
Probably the phenomena of surface tension have some- 
thing to do with this. 
have to deal is, that by heating feed-water with live 
steam the efficiency of heating surface is augmented; 
and the augmentation is in part due to the circumstance 
that about five times as much heat is required to convert 
a cubic inch of water into steam as would be required to 
raise its temperature to the boiling point. We may take 
it for granted, therefore, that any unit of surface of the 
boiler making steam will transmit heat much more 
rapidly than a similar unit heating water; because the 
water, evaporating, takes up more heat, and faster than 
it would if merely being raised in temperature. It will 
be seen that this theory is an amplification of that con- 
tained in the sentence quoted above, beginning, ‘“‘ Each 
unit again,” &e. An excellent illustration of our mean- 
ing is supplied by the cold produced by causing the rapid 
evaporation of ether, which is much greater than that 
brought about by merely raising the ether in temperature 
without evaporation. 


Thus, then, it will be seen that so far from Mr. 


All this is, however, | 
Professor | 


The Kirkaldy heater | 


Some rather curious results may be got | 


The broad fact with which we | 


the laws of thermodynamics, it is completely in accord 
with them. The facts are very instructive, and we com- 
mend them to the attentive consideration of our younger 
readers, who sometimes suppose that they know all about 
everything. Boilers representing four millions of indi- 
cated horse-power, supplied with feed-water under cir- 
stances of economy pronounced impossible by almost 
everyone who was supposed to be an authority are facts 
which should teach us humility. Finally, we may 
attempt to answer one question which has been very 
pertinently put. If the Kirkaldy heater can do so much, 
why does not the injector give as good results? It is 
a heater working with live steam. The answer is, we 
think, twofold. In the first place, the steam passing 
through the injector does mechanical work. That which 
goes into the Kirkaldy heater does not. But the main 





reason is, we believe, that the injector does not raise the | 


feed-water to the temperature of that in the boiler, 
whereas the Kirkaldy heater does. 


LONDON’S INTERNAL RAILWAYS. 


THE approaching completion of the Central London 
Railway, and the prospect of the long-deferred project 
for applying electric transmission of power to the Metro- 
| politan and District lines assuming definite shape, render 
a review of London’s position in regard to internal 
travelling facilities appropriate. For a large city and 
the world’s metropolis. the existing means of fast transit 
are certainly limited, and during recent years, at least, 
have hardly kept pace with the increasing requirements 
of the quickly-growing population. It is scarcely 
necessary to point out, however, that a number of 
circumstances combine to place London on an entirely 
different footing in this matter from that occupied by 
any other city. A town of 100,000 inhabitants, for 
instance, may resolve to enlarge its means of local 
travelling, or to adopt new methods in connection there- 
with, and encounter few obstacles in doing so. But 
with London the case is very different. 
bristle at every turn, due to a score of causes with 
which the small town has no acquaintance. A trattic 
of huge dimensions in the chief business streets pro- 
hibits the introduction of a complete tramway system, 


| 


i 


and compels recourse being had to underground con- | 


vevance; the unfortunate fact that the headquarters of 
commeree are tightly squeezed into an old and ill-designed 


or extension of existing facilities so that they shall 
adequately serve not only working London, but living 
London—suburbs as well as city—presents by its magni- 
tude a formidable barrier to the attainment of this 
desired end. Such are a few of the conditions to be faced 
in every attempt at solving the problem. To observant 
eyes it is clear that the present state of things calls for 
considerable alteration, and it may even be doubted 
whether the opening of lines now in course of construction 


There has been a tendency in the past to wait until a need 
became pressing before launching out into enterprise of 
this nature, and as municipal expansion has rather 
ignored the insufficiency of communication, public incon- 
venience and loss is now the result. 
culties may be, it is essential that Iondon should have a 
| service commensurate with its great importance, and 
| when the aids to further development in this direction 


| that are now available be remembered, it will be seen | 
| things the railway companies can scarcely be blamed; trains 


that the subject is an eminently practical one, and well 
worthy of close attention. 
For the past thirty odd years the central districts of the 


| Railway for urban travel. The omnibus has found its 


railway afforded an alternative route. 
being excluded from the more prominent streets has been 
unable to benefit the chief commercial or west-end dis- 
| tricts to any appreciable extent ; and, moreover, is subject 
| to the same limitations as the omnibus. Thus every- 
| thing has favoured the railway. For various reasons, 
some of which are not quite clear at present, this, 
the most suitable agency for the purpose, has not 
met with the extensive employment, in the impor- 
tant districts mentioned, to which its advantages have 
entitled it. The potential wealth of Oxford and Regent- 
streets, of Piccadilly and the Edgware, Tottenham-court, 
and Clerkenwell-roads—to particularise but a few in- 
stances—together with the extensions of these thorough- 
fares under other names, has remained almost untouched ; 
| whereas outlying places already connected with London 
by rail, such as Ealing, Richmond, Wimbledon, have 
been given a second service. It will generally be con- 
ceded that in so far as the requirements of the greatest 
numbers merited consideration, the big channels of city 
traflic had a prior claim upon companies whose business 
| ostensibly lay in meeting metropolitan wants. It is but 
fair to state, however, that some plausible reasoning has 
been adduced by those financially interested to uphold the 
course taken. Doubtless also the unsympathetic attitude 
of previous Legislatures to more than one undertaking 
since shown to have been necessary, has contributed 
in a certain measure to the neglect from which im- 
portant localities yet suffer. Fortunately the delay has 
not been without its compensations, though it would be 
a mistake to regard this fact as constituting an argument 
in favour of pursuing a laissez-faire policy. The Great- 
head shield system of tunnelling, the granting of the free 
use of below-street routes, and the development of the 
third-rail method of electric traction to its present 
advanced stage, are all comparatively recent aids to 
economical construction or working, besides being direct 
incentives to a still greater increase in means of local 
rapid transit. 

The references made to the past are useful at the 
present time in pointing some useful lessons that 








metropolis have depended mainly upon the Underground | 


Kirkaldy’s system of heating being wholly opposed to | 


Difficulties | 


district breeds a chronic congestion in thoroughfares | 
| where relief is not easily afforded, while the improvement | 
| than 


FP - as 


! — 
most necessary improvement. To wait until the pressur 

of trattic in busy districts becomes excessive before teks 
steps to provide an efficient outlet means perpetuatin® 
for several years longer than need be, a growing incon 
| venience and source of loss to thousands. From th, 
first projection of an underground railway until its actual 
| opening for service a great amount of time necessarily 
,elapses. The surveying of a route, the obtaining of 
| parliamentary sanction, and the carrying out of the 
multitude of preliminary details are in themselves matters 
that frequently require not months but years to accom. 
| plish, and this before a single spadeful of earth can be 
dug in the work of construction. The importance. 
therefore, of prompt action, the determination to grapple 
with a difficulty before it assumes unwieldy dimensions 
can hardly be over-estimated. The rapid growth that ig 
perhaps even more characteristic of London than any other 
city will of itself in time compel the provision of 
adequate transit facilities, but the wiser plan is to foye. 
stall this compulsion. The peculiar conditions of the 
City have been alluded to already ; in the present system 
for its relief is embodied a principle—the feeding of the 
large railway termini by a‘ local” line—which the exiven. 
cies of the last few vears have been subordinating to othey 
methods, The efforts put forth by the Metropolitan and 
District management to draw a large share of the City. 
suburban traftic exclusively to its own lines, while com. 
mendable from the shareholders’ point of view no doubt, 
are not altogether calculated to improve the urban 
service proper. Indeed, the satisfactory working of the two 
classes with up and down metals only is quite incompa 
tible. A third line solely for express running is essentia 
to a perfect combination, and what measure of success 
the longer distance services now enjoy is due to the 
absence of need for changing carriages, and the proximity 
of City stations to offices and warehouses, while it is also 
obtained at the expense of the highest efficiency of 
* local” working. The continual stopping, and— when 
approaching, or in the central districts—the great number 
of trains using the same rails, entail so slow progress that 
| few suburban dwellers whose business hours are ‘iyidly 
detined care to make constant use of this railway, 
| preferring to live where other means of travelling are 
j available. The fact that no third-class season tickets ar 
issued serves to indicate that the regular patrons from 
| the outskirts are drawn from amongst those who jre 
sumably are more or less well-to-do, and whose time, in 
many instances, is therefore not strictly limited. In thus 
setting forth these facts, there is no wish to do move 
emphasise the situation, so that the need for 


greater facilities may be pressed home. Railway com- 


| panies may be supposed to know what patronage they 


| 


will have much more than a partially modifying effect. | 


Whatever the difti- | 


can best get, and doubtless the season ticket traffic from 
the suburbs is sufficiently profitable to warrant some 
inconvenience being imposed upon the shorter services. 
But the question has a public aspect as well, and the right 
of districts not so far out as to be termed suburbs, 
' to sufticiently liberal means of communication, may be 
viewed through other spectacles than those of the com 
panies. The object that must now be aimed at is the 
increase of separate lines to residential places. for in no 
other way can the metropolitan trains be relieved of thei: 
daily congestion. I’'rom one year'send to another these are 
crowded to overflowing in the mornings and evenings 
with the business traffic, and if the Inner Circle trains be 
excepted, it is safe to say that the quarter of the morn- 
ing passengers who can find no seats and journey standing, 
are almost all non-suburban travellers. For this state of 


| run on the shortest headway possible, and are composed 


| of the maximum number of carriages. 


sphere only in providing for short journeys—generally those | 
within walking compass—and for long distances when no | 
The tramway | 
| from 


| 


| as may prove most feasible. 


The remedy must 
be sought in another direction. 

A completely symmetrical and perfectly organised 
transit system embracing the whole of London, unfor 
tunately, seems now to be beyond attainment. Still, « 
great deal may be done to minimise the evils that flow 
a lack of it. The problem propounded by the 
modern sphinx is not incapable of solution. Two means 
towards this end are worthy of attention, though it is 
not for a moment contended that others cannot be sug 
gested. The first and most practicable is the construction 
of underground electric lines to connect groups of three, 
four, or more important districts by as direct routes as 
are possible with some central point, preferably in the 
City. The other is the addition of an express line, either 
at the side of or under each existing pair of ** local” rails, 
At present a roundabout 
route serves many districts, and the trains stop at ever) 
station—a system inseparable from loss of time and 
money, and the cause of much inconvenience to all but 
the most local travellers. A considerable multiplication 
of present transit accommodation is required to give London 
efficient relief. The conditions of the City during business 
hours may not be susceptible of great modification, it is 
true, causes beyond the influence of railway communica- 
tion being responsible for these, but the morning and 
evening congestion now becoming so serious calls for 
the adoption of some such scheme as herein outlined, 
one which will afford sufficient channels for the flow of 
the great tides of London humanity. 
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THE MIDLAND RAILWAY COMPANY AND ITS MEN. 


Tue directors of the Midland Railway Company are to be 
congratulated, not merely in the interests of the company, 
but more especially in the interests of the men themselves, 
for the firm stand they have made in a dispute as utterly 
absurd and uncalled for as could well be imagined. In the 
Leeds district one of its employés was discharged by the 
company. The Leeds draymen with whom he was associated 
took his dismissal so much to heart that they demanded his 
reinstatement, and on being refused left their employment. 
The Sheffield draymen followed suit. The company very 
properly declined to have the control of its business taken 
out of its hands in this fashion, and instantly met the 
emergency by employing others to take the places of those 
who had so unwarrantably thrown up their work. Although 
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so much affected as the men anticipated, 


ments were not . | | 

ihe dispute promptly collapsed, the Sheffield men, 
and the ‘the error they had made, appealing to the 
romp to be taken back. The general manager 
of the Midland Company, in_intimating the decision 
0 5 


directors, states that the Leeds men, having struck 

. the second time after having been forgiven upon a 
for ee oecasion, are not to be re-employed, and the company 
ee inelt intention to retain the services of those who 
SS slaces of the strikers, if they should prove com- 
tone pel satisfactory. With regard to Sheffield, the direc- 
” ato viven instruction that applications from individual 
sees a Sheffield are to be considered on their merits, and as 
vacancies arise. The general manager, writing to Mr. Bell, 
the secretary of the union, says: “T may add that the men 
will not lose anything from your intercession on their behalf. 
While giving you the above assurance in reply to your letter 
asa matter of courtesy, I desire again to reserve the com- 
pany’s position of dealing with their servants direct, and not 
through any secretary. Mr. Bell, the secretary, takes that 
as a distinct intimation that Mr. Turner will not discuss any 
crievances of the staff with himself or any official of their 
“ociety, but only with the men direct. While admitting 
that Mr. Turner’s letter shows an amicable spirit, Mr. Bell 
regards it as a foolish policy on the part of any company 
to insist on dealing with the men direct, holding that 
difficulties such as these are capable of much easier and 
satisfactory adjustment with the representatives of 
the men than with the men themselves. That is a question 
which is certainly open to argument. Most of the great 
reverses in industry not the least of them that deplorable 
engineering struggle which is now ended-—have been caused 
by the interposition of middlemen in the form of union 
officials. When the employers and the employed have got 
together in the case of other disputes, they have very often 
bean able to arrange matters satisfactorily. It is not in 
human nature for manufacturers and large employers to 
appreciate an arrangement under which they cannot approach 
their own people except through the medium of officials 
whom they regard as largely responsible for the difficulties 
sprung unon them. There is no doubt that the action of the 
Midland Company in resolutely insisting upon dealing 
directly with its own men will be duly noted in other quarters. 
\t Birmingham, on Sunday afternoon, the Leeds dispute was 
considered by a special mass meeting of railway men, chiefly 
of the goods and carmen grades. The meeting was mainly 
remarkable for the extravagant language used by one of the 
speakers, who severely censured the apathy of the Bir- 
mingham men in the matter. We read that he termed 
trades unionists ‘* stick-in-the-muds,” denounced Birmingham 
as “the biggest blackleg city in England,” and challenged 
any man to point out ‘a hotter hell upon earth” than the 
voods sheds of the railways. When men who such 
language as that can even get a hearing amongst any class of 
workers, the fact suggests that there is still considerable 
room for improvement in the feeling and opinions enter- 
tained regarding their emplovers by some of the classes of 
railway men. | 
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LITERATURE. 

Bi ‘tish Columbia Jo Settlers: Its 

dture. By Frances MacNap. 
Hall, Limited. 1898. 


Mines, Trade, and Agri- 
London: Chapman and 


Tus brightly-written book is of general interest, for in 
showing the advantages and disadvantages of a settler’s 
life in British Columbia, it treats of a subject nearly 
touching us all as individuals and as a State, ‘* What to 
do with our boys?’ The evidence throughout is very 
strong to the effect that it is fatal to send abroad boys who 
have been failures at home, either from lack of brightness 
or from a surplus of sharpness which may have degenerated 
into crime. The author speaks forcibly to the effect 
that the education of our boys in preparing them for 
colonial life is greatly at fault. This sentence, ‘‘ And the 
gentlemen’s sons are the worst,’’ spoken by Mr. Sharpe, 
of the experimental farm at Agassiz, she has had occasion 
to test and find true more than once in her travels 
through the country. 

Closely worked in with accurate detail, treating of 
mines, trade, and agriculture, we find an artistic appre- 
ciation of the beautiful scenery through which the author 
was passing, and a fluent and poetical description of it ; 
all this, sandwiched with quaint stories of “friends by 
the way,” relieve the book from tedium, whilst not inter- 
fering with the solid information with which it is per- 
meated. 

Nach chapter contains good advice to the intending 
settler. Take, for example, the chapter on ‘ Mines,” 
which opens the book. The first few pages speak of the 
various ores and the districts where they may be found ; 
then the subject is treated from the business point of 
view and British versus American management of the same 
affairs. By the way, we cannot help being amused at the 
author's shrewd insight into American character—closing 
her criticism with a warning to the “ tenderfoot” that 
“ mining is essentially a business for which a man requires 
special training and knowledge, and any attempt at 
anateur dabbling is to be deprecated.” 

In the following chapter several tables are given, 
showing the imports of British Columbia, their quantity, 
value, and duty; also the shipments from the country. 
lhe book would be incomplete without some reference to 
the Klondyke boom, and in the introduction the author 
points out how it is of advantage to the Americans to 
keep up the excitement and “‘ make the utmost of every | 
rich strike.” Here, again, she takes the opportunity to 
impress upon the public ‘“ that it is part of the British 


| faults. 


resistance of an earth, and in the form of an appendix 
are given a series of diagrams of connections of signalling 
apparatus. 


particular line, and though it appears to be primarily 
prepared with a view to the persons employed by the 
Eastern Telegraph Company, it will no doubt be found 
of great use to others engaged in similar work. 


Complete Perspective Course, comprising the Elementary and 


Ir is not often that we are able to give unqualified praise 
to volumes written primarily for the Science and Art 
Department. 
and conception in them that destroys their use for more 
than the worst form of teaching. 
is of quite a different character. 
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ance having been tested, they are not likely to give 
way.” 

Of course, the question of farming is largely entered 
upon, and on page 129 the author gives at length some 
notes supplied by a successful rancher, which she believes 
gives an accurate picture of the case. One chapter is 
devoted to the ‘‘Red Indian,’ whom the Canadian 
apparently holds in kindly sympathy, but ‘ the task of 
civilising ” the Indian is by no means yet accomplished, 
though in British Columbia they give no trouble, and 
their government is a purely civil affair. The intense 
hatred between the Red Indian and the Chinaman is told 
of in the chapter entitled ‘‘The Chinese,” and many 
amusing stories are related to instance this bitter feeling, 
which is accentuated by the fact that the Indian is 
essentially ‘a sportsman, a gentleman of leisure,” whilst 
the Chinaman is * penurious, mean, commercial, indus- 
trious,”’ and may be called *‘the cheap labourer of British | 
Columbia.” | 

The appendix is useful as giving (1) an extract of the 
Land Act of British Columbia, (2) alist of trees of British 
Columbia, (3) ordinary expenses of a vessel at Vancouver. | 





Students’ Guide to Submarine Cable Testing. By H. K. C. 
Fisuer and J. C. H, Darpy. London: The Hlectrician 
Printing and Publishing Company, Limited. 

Tue authors point out that in 1894 they published, in 

conjunction with Mr. A. C. M. Weaver, a small pamphlet 

called ‘* Notes on Practical Cable Testing,” and in doing 
so they intended to answer questions frequently put to 
them by those interested in cable testing, whom they | 
meet when visiting the various stations of the Eastern 
Extension Telegraph Company. Various critics appear | 
to have pointed out that the treatment was too mathe- 
matical, although the authors had endeavoured to reduce | 
the algebra to a minimum. The algebra required does 
not appear to go beyond single quadratic equations, so | 
that the mathematical knowledge of the critics could not, 
to say the least, be very profound. After an explanation 
of the usual terms, simple testing is dealt with, and the 
students’ attention called to the changes in the potential | 
of the earth, which may give rise to errors in observations | 
unless duly allowed for. The Wheatstone bridge in its | 
various forms is fully described. It need hardly be said | 
that in the tests for copper resistance greater care is | 
needed than in those for the dialectric resistance, as the 
former are of far more value for the future localisation of 

It may happen that the earth currents are so 

strong and variable that no satisfactory tests of the 

copper resistance can be obtained, in which case testing | 

must be postponed until a more favourable time. A 

chapter follows on ‘ Capacity and its Measurements,” 

and useful diagrams of connections are given. The 
authors are careful to explain to what particular cables 


| 


| the various tests are applicable, and they appear to write 


after a long experience of the errors which may be made | 
by telegraph assistants at the various stations. The 
Leclanché cell and its various dry modifications are 


recommended for testing purposes, and useful practical 
hints are given. 
allowed 
should not be less than 1°45 volts. 
course, the Clark cell, but if this is not to be had, then a 
newly made-up gravity cell—that is, practically a Minotto 
cell with the sawdust omitted—is recommended. 


The internal resistance should never be | 
above two ohms, and the E.M.F. 
The standard is, of 


rise 


to 


Part II. of the work deals with the localisation of | 


faults, and perhaps the most important point to remem- 
ber is that the resistance of a fault varies when different 
current strengths are passed through. 
the various causes of faults, such as defects caused by 
teredos, tish bites, chafing, &c., the authors recommend 
that a good deal may be learned for practice with artifi- 
cial faults and breaks in a bucket of sea water. 
always be remembered. however, that the inductive 
effects observed in testing actual cables are by no means 
the same as those found in artificial test arrangements. 


After discussing | 


It must 


The principal tests are then described, such as Ker- 


In all these cases a large number | 


The last pages deal with the measurement of the | 


The work is obviously written by experts in their 


Advanced Stage of Perspective, the Projection of Shadows 
and Reflections, with Exercises in Theory and Practice; also 
the Practical Application of Perspective. By J. HUMPHREY 
Spanton. London: Macmillan and Co. 1898. 8s. net. 


As a rule there is a narrowness of purpose 


The volume before us 
It is true that much of 


| for the Year ending June 30th, 1897. 


it is of purely academic and examinational value, but 
if we omit such parts of the volume as are devoted tothe 
study of more or less abstruse problems, we still have in 


ignorance of things colonial to believe that any man can 

succeed out there at anything he tries. In point of fact, | 
the same rule applies there as here, and men require as | 
Special a training for colonial life as they do for the | the introduction and concluding chapters one of the 
army.” Therefore the city clerks and farmers stand a | clearest and most interesting expositions of the art of 
poor chance in “the harsh conditions of a severe climate | perspective drawing that has appeared for many years. 
and Ssearcity of provisions beyond the possibility of | From these parts alone, or, at any rate, with the assist- 
retreat. Some will die, but a good number will live to| ance of, say, one or two of the earlier rudimentary 
return with shattered constitutions.” But there are | problems, the reader will be able to learn practically all 
Some, “the old trail blazers,” to whom ‘the money | that he needs for general perspective work. We do not, 
made is of less consequence than the adventure. They | however, wish to detract in any way from the other pro- 
know exactly how to proceed, and their powers of endur- | blems which have been selected with a view to covering | 














| by a pair of engines, working a worm and worm wheel ; 


the groundwork of perspective entirely, and which will 
doubtless prove useful in many instances where special 
eases occur. Particularly will this be so with regard to 
detailed architectural subjects, which have received 
special attention. In conclusion, we may say that the 
volume is well produced in Messrs. Macmillan and Co.’s 
usual style, and the diagrams are excellent, so that the 
author and publisher alike are to be complimented on it. 
It is a volume which we believe will be appreciated, par- 
ticularly by engineers interested in the art of perspective 
drawing. 


SHORT NOTICE. 

Maps to Illustrate the Niger and Upper Nile (Questions. W, and 
A. K, Johnston, London, Price 1s., coloured.-—A sheet comprising 
three detaii maps, and a key map, of the districts in dispute 
around the Niger, in North Africa, and showing the area of British 
and Egyptian operations in Egypt. There are brief notes on the 
Nile and Niger question printed on the back of the maps. 


BOOKS RECEIVED. 
Teyislative Assembly of New South Wales : Report of the De part- 
went of Public Works for the year ended 30th June, 1896. 
By Wm. Paul Gerard, C.E. New York : 


Sanitary Engineering. 
1898, 


Published by the Author, 36, Union-square East. 
Kuowledye: An Tilustrated Magazine of Science, Literature, aud 
Art. April, 1898. London: 396, High Holborn, Price 6d. 
I ¥ 
Report of S. P. Langley, Secretary of the Smithsonian Institution. 
pare ey, Reco 
Washington: Government 


Printing Office. 1898. 

The Society of Engineers: Transactions for 1897, and 
Tnder, 1857 to 1897. Edited by G. A. Pryce Cuxson, Secretary. 
London: E. and F. N, Spon, Limited. 1898. 

The Journal of the Royal Agricultural Society of England, 
Volume the Ninth, Part I., No. 33, 31st March, 1898. 
be continued quarterly. London: John Murray. Price 3s. 6d. 

An Elem atary Course of Phisics, Edited by Rev. Jd. &. P. 
Altons, M.A. Illustrated by wood engravings and diagrams, 
London: Macmillan and Co., Limited. 1898. Price 7s. 6d. 

A Tert-hook on Roofs and Bridges. Part TV., “ Higher Struc 
First 


Cieneral 


Third 
Te 


series. 


tures.” By Manstield Merriman and Henry $. Jacoby. 
edition. First thousand. New York: John Wiley and Sons. 
London: Chapman and Hall, Limited. 1898, 


Notes on Observations: Being aun Outline of the Methods used Joi 
Determining the Meaniig aud Valu of (Quant tative Observations and 
Ex perime nts in Physics and Chen istry, aad Jor Reducing the Result 
obtained, By Sydney Lupton, M.A. London: Macmillan and 
(o., Limited. 1898. Price 3s. 6d. 

The Water Supply of Towns and the Coustruction of Waterworks 
A Practical Treatise tor the Use of Enytaeers and Students of Eaai: 


neering. By W. K. Burton, Assoc. Memb. Inst. C.E. With 
numerous plates and other illustrations. Second edition, revised 
9; 


and extended. London: Crosby Lockwood and Son. 1898, 25s. 
The Law and Practice Re lating to Workmen's Compensation aud 
Ku ployers’ Liability : Being a Practical Guide to the Employers 
Liability Act, 1880; the Workmen's Compensation Act, 1897, dr. 
By W. Ellis Hill, M.A. (of the Inner Temple and Northern Circuit), 
Barrister-at-Law. London: Waterlow and Sons, Limited. 1898, 








JAMES T’'ANSON. 


Wr announce with regret the death of Mr. James I’Anson, 
of Fairfield House, Darlington. He was born at Gateshead 
in 1845, and was educated at a private school in Darlington, 
and came of a good cld North-country family. For some 
150 years the I’Anson family have been well known in 
Darlington. Soon after leaving school Mr. James I’Anson 
commenced his apprenticeship as a mechanical engineer 


| under the North-Eastern Railway Company at the Darling- 


ton North-road shops, and subsequently he became associated 
with Birkenhead. After the collapse of Overend, Gurney 
and Co., in May, 1866, Mr. I’Anson entered the engineering 
works of the late firm of Charles I’Ansor and Co., of Whessoe 
Foundry, becoming subsequently a partner. Some time 
after he became managing partner, a position which he held 
until his retirement in 1885. . 

Mr. I’Anson was a very scientific man, and devoted to the 
cause of technical education. He was an ardent believer in 
the necessity for definite recreation, and his own leisure 
hours were generally spent in the study of scientific, literary, 
or artistic pursuits. For many years he was a Fellow of the 
Geological Society, and also sat upon the Council of the 
Mineralogical Society of Great Britain and Ireland. He was 


nelly’s tests for total breaks, the loop test, earth overlap | a member of the Iron and Steel Institute and of the North 


and the Blavier test. 
of numerical examples is dealt with, so that the student | 
should have no difficulty in thoroughly understanding | 
the whole of the methods, so far as the theoretical side | 
of the question is concerned. 


of England Institute of Mining and Mechanical Engineers, 
to whose proceedings he contributed papers, as also to those 
of the Cleveland Institute of Engineers, the Mineralogical 
Society, and the British Archzeological Association. 








Naval ENGINEER APPOINTMENTS.— The following appointments 
have been made at the Admiralty :—Fleet engineers : Matthew 
R. Miller, to the Boscawen, additional, for the Agincourt; and 
John T. H. Denny, to the Boscawen, additional, for the Minotaur. 
Staff engineer: John T. Carey, to the Pembroke, additional, for 
the Northumberland. Chief engineer : William J. Hender, to the 
Magdala, additional, for the Plassy. Engineers: John H. Jenkin 
and Lindsay J. Stephens, to the Assaye ; Thomas W. Cleave, to 
the Vernon, additional, for charge of machinery of steamboats and 
for electric light duties; and Charles F, Dunn, to the Galatea. 
Artificer engineer: Edward W. Young, to the Pembroke, addi- 
tional, for the Comus. 

THe New SHEER LEGS aT HAULBOWLINE.—On Monday, March 
14th, these sheers were successfully tested in the presence of Rear- 
Admiral Lake ; Commander Warden ; Mr. J. Shillinglaw, inspector 
of dockyards; Mr. E. Anderson, naval storekeeper ; Mr. 
Oakley, C.E.; and Messrs. G. C. and C. H. A. Day, representing 
Messrs. Day, Summers, and Co., the contractors. The sheers were 
put through a very thorough test. In the first instance, each of 
the hoisting winches was worked separately with a load of 50 tons, 
with the sheers in extreme positions ; secondly, the full test weight 
of 90 tons was lifted with the winches coupled, the sheers being 
traversed at the same time. All these trials gave complete satis- 
faction, and it was remarked with what ease the back leg was 
brought in from an extreme overhang of 50ft. with the full load 
suspended. The sheers and machinery were made by Messrs. 
Day, Summers, and Co., Northam Ironworks, Southampton, who 
have efficiently carried out the erection of the same at Haulbow- 
line, under the superintendence of Mr. C. H. A. Day. The sheer 
legs are constructed of mild steel plates, the front legs being 120ft. 
long and the back one 160ft.; they have an overhang of 50ft. and 
an inhang of 19ft. The back leg is traversed in and out by a 
forged steel screw of 9}in. diameter, which is worked by a pair of 
horizontal engines, with two cylinders. A powerful brake and 
automatic gear for effectually stopping the engine when the back 
leg is at its extreme position is also fitted. There are two hoisting 
winches, each capable of lifting 50 tons, and they are each driven 
provision 
has also been made for coupling the two together for lifting heavy 
weights, 
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RECENT TRIALS OF THE CRUISER DIADEM.* 
By Sir JonN Durston, K.C.B., R.N., Engineer-in-Chief 
of H.M. Navy, Vice-president. 

THE author had the honour in April last to submit to the Insti- 
tution some notes on the trials of the cruisers Powerful and 
Terrible, the first ships in our Navy of large power fitted with 
water-tube boilers of the Belleville or large tube type, and the 
present paper respecting the trials of the cruiser Diadem is 
submitted as a supplement or a continuation of those notes, 

While the boilers of the first four vessels of the Diadem class 


were under construction, trials at Paris of Belleville boilers fitted | 


with economisers showed considerable advantages over the Power- 
ful type of boiler, in economy of fuel, less tendency to production 
of smoke, and lower funnel temperatures. Consequently it was 
decided to alter the boilers of the vessels of this class by reducing 
the number of generator tubes, and fitting economisers as shown in 
the engravings, which give longitudinal sections of the boilers of 
Powerful and Diadem, and also a transverse view showing two 
boilers of the last-named ship, one being shown in section, and the 
other in elevation. 

Comparing the section of the boilersof the Diadem with that of the 
Powerful type of boiler, it will be seen that the number of rows of 
4}in. generating tubes in each element has been reduced from ten 
to seven, while over the generating tubes there is a space pro- 
vided corresponding to that of the combustion chamber in an 
ordinary return tube cylindrical boiler, and above this space is 
situated another nest of tubes of smaller—2$in.—diameter, and 
seven rows in height, forming the economiser. The furnace air- 
blowing engines supply jets of air to this space as well as into the 
furnaces below. The feed-water is pumped into the lower part of 
the economiser, traverses to the top of its elements, and from 
thence it is led to the steam collector for feeding the generating 
tubes. 

The advantages of this arrangement are that the combustion is 
more effectually completed, the escaping funnel gases are of a 
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of 300 lb., an increase of 40 lb, beyond that specified for the 
Powerful and Terrible. ‘The engines are of a similar type to those 
of the Powerful and Terrible, two low-pressure cylinders being 
titted, i.e, the engines are of the four-cylinder triple-expansion 
type. The diameters of the cylinders are as follow :—High- 
pressure, 34in.; intermediate-pressure, 554in.; two low-pressure, 
each 64in, 

The stroke is 4ft., with a design cut-off in the high-pressure 
cylinder of 73 per cent. The ratio of low-pressure to high-pressure 
cylinder volume is 7°08, Allowing for a clearance in the high- 
pressure cylinder of 25 per cent., and in the low-pressure cylinder 
of 15 per cent., the designed real ratio of expansion at full power 
was about 8°3. The cylinders are arranged as in the Powerful, 
with the high-pressure cylinder forward, and the two low-pressure 
cylinders aft. The two low-pressure cranks are opposite each 
other, and the high-pressure and intermediate-pressure cranks 
also opposite each other, but at right angles to the low-pressure 
cranks. The high-pressure and intermediate-pressure cylinders 
are arranged with centres as close together as possible, the valve 
casings of each of these two cylinders being for this purpose placed 
away from the other cylinder. The two low-pressure cylinders are 
similarly arranged, the moments of the forces therefore causing 
vibration are relatively small. 

It may be stated that, throughout the whole range of power 
and revolutions developed in these trials, the vibration was in- 
appreciable. There are no balance weights nor any special means 
of reducing vibration beyond the arrangement of cranks and dis- 
position of cylinders, All the cylinders are steam jacketed, those 
of the intermediate-pressure and low-pressure cylinders only were 
used on the trials, the pressure maintained in the jackets being 
regulated to approximately equal their respective receiver pres- 
sures, 

The boilers are thirty in number, twenty of them containing 
eight generator elements and six economiser elements, six having 
seven generator elements and six economiser elements, and the 
remaining four containing nine generator elements and seven 
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much lower temperature, firing does not require so much attention, 
and a considerable economy in fuel is obtained. 
The table following shows the disposition of heating surfaces, and 











the total weights in representative eight-element boilers in 
Powerful and Diadem respectively :— 
One Boiler, 
rap x 
Number of Heating sur- Sof sia 
elements. face. s§ |223 ifs 
ot Pees ss | eS 
ship. SiSS Mao SB 
> eta ep eEn ee = 
. . BA? £ilgesebae 2s 
Gene- |Ec’no- Gene- |Ec'no Total.) & (Ze 2s Sis 
rator.| miser rator. | miser or |o BSES > oe 
| Ss += & = 
e 
sq. ft.\sq. ft.isq. ft. sqft tons. ts. ts. 
Powerful ... 8 Nil. 1420, — | 1420 | 49 17*4 11 18°5 
Diadem 8 6 995 | 355 | 1850 | 49 167 1°3 18 


It will be observed that there is a slight increase in weight of 
water due to the economiser, but this does not interfere with the 
tactical advantage possessed by the boiler in raising steam quickly, 
for the amount of water in the generator portion is reduced. 

The machinery of the Diadem class is designed to attain a maxi- 
mum power of 16,500 indicated horse-power, and a continuous sea- 
going power of 12,500 indicated horse-power for as long as the coal 
lasts, 

The specified trials were :—(1) An eight hours’ trial at 16,500 
indicated horse-power, with all boilers in use ; (2) a thirty hours’ 
trial at 12,500 indicated horse-power, with all boilers in use ; and 
(3) a thirty hours’ trial at 3300 indicated horse-power, with the 
number of boilers at discretion of contractor. Only the after set 
of eight boilers, or 27 per cent. of the total boiler capacity, was 
actually used. The maximum pressure at which the engines were 
specified to work was 250 lb. per square inch, with a boiler pressure 





* Read at the thirty-ninth session of the Institution of Naval 
Architects. 





economiser elements, this distribution being dependent upon the 
width of stokeholds available in the various sections of the ship. 
The boilers are arranged in four compartments with tubes fore 
and aft, eight in each of the three after and six in the forward 
one, placed back to back in each compartment. The gases are led 
into four funnels, and the uptake leads from the boilers are prac- 
tically vertical. Each boiler compartment has a separate main 


steam pipe and feed system, the four main steam pipes being | 


carried to the forward bulkhead of engine-room, with the usual 
stop valve to each pipe at the bulkhead. The total heating 
surface of the boilers as originally designed was 42,270 square feet, 
or 2°56 square feet per indicated horse-power. After the boilers 
were modified the heating surface in the generator portion was 


| 


reduced to 29,600 square feet, or 1°8 square feet per indicated | 


horse-power ; while in the economisers an addition was made of 
10,950 square feet, or °66 square feet per indicated horse-power, 
making a total surface of 40,550 square feet, or 2°46 square feet 
per maximum specified indicated horse-power. 

There are four main feed pumps and four auxiliary feed pumps ; 
but, unlike the Powerful and Terrible, the main feed pumps and 
separators are placed in the boiler compartments instead of in the 
engine-rooms, 
constant supply of air from the upper deck in all circumstances, 
and air-blowing engines for the purpose of supplying air in jets to 
mix the furnace and combustion chamber gases and assist the com- 
bustion, are fitted. Table A gives the detailed results of all the trials 
carried out, The first trial was the contract thirty hours’ trial 
at 3300 indicated horse-power, /.¢., one-fifth the designed maximum 
power, and the results are given in column. Eight boilers with 
eight elements each out of the thirty boilers were used, the mean 
power being 3318, the coal consumption per indicated horse-power 
per hour being 2°18, or 18°4 lb. per square foot of grate per hour. 
It should be observed that during this and all subsequent trials 
the necessary auxiliary machinery was at work, and the coal con- 
sumption includes the expenditure for this purpose, no deduction 


| having been made on this account and no additions having been 


made to the indicated horse-power shown by the main engines, 
The coal used therefore includes that for the auxiliary engines 
connected with the main engines—the evaporating apparatus, 
steering engine, and a 600 ampére dynamo supply electric light to 
the whole ship. The second trial was the contract thirty hours at 





The usual stokehold fans, necessary to ensure a | $ 1 
| was the second contract trial, and the links were therefore set at 
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———— 

12,500 indicated horse power, é¢., about 75 per cent 
maximum specified power, with all boilers in use. This 
carried out in a very satisfactory manner, the power realis 
12,813, while the coal consumption, taken as defined in 
tract, for twenty-four consecutive hours, was 1°59 |b, 


+ Of the 
trial Was 
ed hein, 
the con. 
h ver i y 
horse-power, or 13°9 1b, per square foot of grate per on ee 
this trial three runs were made over the measured long-distance 
course—23 nautical miles—between Rame Head and rm 
Point, when, with no wind and a calm sea, a mean speed of 19-74 
knots was realised, The boilers generated steam freely, the atoke 
holds being open and the fans not in use, ; - 

The third contract trial, i.¢., at 16,500 indicated horse-power f 
eight hours, with all boilers in use, was carried out on Jaunane 
26th, when a mean collective indicated horse-power of 17,262 we 
obtained with open stokeholds and the ventilating fans running 
slowly, The coal consumption was 1°76 Jb. per indicated ing 
power, or 20°8 lb. per square foot of grate per hour. The speed 
of the vessel was again tested by three runs over the long-distance 
course between Rame Head and the Dodman; 20°6 knots was the 
mean of the three runs ; but as the first two runs were made on slack 
water, and the third against a tide, there is no doubt that the true 
speed is higher than this figure. The mean of the first two runs 
was 20°72 knots. 

In addition to the preceding contract trials the following experi. 
mental trials were carried out :—In the first place it was desired to 
test the capability of these modified boilers when being pressed 
beyond the amount necessary to obtain the specified maximam 
power. For this purpose a trial of four hours was made on 
January 29th with the three after stokeholds only, the boilers in 
which amounted to 78 per cent. of the total boiler power of the 
ship, developing about the specitied maximum power. On this 
trial the horse-power realised was 15,861, the coal consumed per 
indicated horse-power per hour being 1°95 lb., and the coal burnt 
per square foot of grate 27°1 1b. per hour. The boilers generated 
steam for this power satisfactorily, but accelerated draught was 
necessary to the extent of ;in. of air pressure in the stokeholds, 
With a higher air pressure no doubt the proportion of boilers used 
would have generated a still higher power, but it was considered 
undesirable to press them further beyond the contract amount. It 
will be observed that on this trial the combined heating surface in 
the generators and economisers was at the rate of about two square 
feet per indicated horse-power, 

On February 10th et llth similar trials were made with the 
same boilers, ¢.¢., 78 per cent. of the total boiler surface, to test 
| their capacity for maintaining for long periods a higher power than 

contracted for, and it was endeavoured to obtain with this propor 
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tion of boiler power the full ‘continuous steaming” power, /.”., 75 
per cent. of maximum power specified to be obtained with the whole 
of the boilers at work. This was successfully realised, and with 
open stokeholds, 12,852 indicated horse-power was maintained for 
thirty hours, the coal consumption per indicated horse-power 
being 1°88 lb. per hour, or 212 lb. per square foot of grate. On 
this trial the coal, although hand-pieked, was of an inferior quality 


| as regards quantity of clinker, which necessitated the tires being 


cleaned much oftener than usual. They were completely cleaned 
each eight hours, and this largely accounts for the difference in 
coal consumption between this trial and the corresponding one 
with the whole of the boilers at work. A certain increase would, 
however, be expected, due to the higher rate of combustion at 
which the boilers were being worked. 

Another trial was made on February 7th, of fifteen hours’ duration, 
under exactly the same circumstances as the first contract trial, 
with a view of confirming or otherwise the coal consumption then 
shown ; but, unfortunately, the coal in the bunkers on this trial was 
much inferior, and produced a much larger amount of clinker ; 3266 
indicated horse-power was obtained, and the coal consumption was 
2°35 Ib. per indicated horse-power, as against the 2°18 lb, obtained 
on the original trial, and the difference between these two figures 
may be regarded as entirely due to the quality of the coal and to 
the constant cleaning and clinkering necessary. On the succeeding 
ships of the class—two of which will probably be tried within the 
next three months—this question of consumption at one-fifth power 
will be further tested. With a larger proportion of boilers in use for 
this low power, say, twelve instead of eight, better results may be 
obtained. 

A further trial was made of fifteen hours’ duration on February 
8th, to compare the powers developed in the engines, using 150 lb. 
steam pressure, with that obtainable at 250 lb. pressure, the cut-off 
in the cylinders being the same. The trial selected for comparison 


the same position as they were on the trial of January 21st, when 
an indicated horse-power of 12,813 was obtained. The mean 
ower at this reduced pressure was 7119, the revolutions being 
9°5, as against the 107°6 on the original trial. The power was 
therefore about 60 per cent. of that obtained with 250 Ib. pressure. 
The coal consumption was 1°94 lb. per indicated horse-power per 
hour. As the same inferior quality of coal as regards clinker was 
used, this consumption is, no doubt, higher than would otherwise 
have been the case. 

On all the contract and experimental trials the pressure of steam 
in the supply pipes to the auxiliary machinery was restricted b) 
reducing valves to about 150 1b. per square inch. On the trials ot 
the Powerful and the Terrible it was found particularly necessary 
to regulate the firing, while on the trials of the Diadem, with the 
modified type of boiler, such close attention, although beneficial, 
was found to be not so necessary, and more latitude in thickne:~ 
and level of fire is permissible. ; 

A comparison of weights per indicated horse-power in reccnt 
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designs, similar to that given last year in the case 
is given in Table B. 

Tbe Diadem and Powerful are compared in Tabl 
recent battleships with cylindrical boilers and 1 
pressure, 


Ib, 





o4°5 per cent. 


ton of machinery weight in engine-room, while in the former it 
was 28°62, the heavier weight of the Diadem engines being largely 


accounted for by the larger ratio of cylinders fitted, /.+., a ratio of 


7 to 1, against 5°7 tol. A series of trials in connection with the 
vuxiliary machinery, which were carried out in the vessel while in 
basin, preliminary to these speed and power 
place, will now be referred to. 

The coal consumption for auxiliary purposes 
not required simply for propelling the vessel, as reported in some 
recent ships—was considered abnormally high, and the opportunity 
was taken to test the quantities of steam or coal required for such 
purposes only, by a series of trials with the engines at rest and the 
ship in the basin. These trials were made with two boilers in use, 
each trial being of eight hours’ duration, and the amount of coal 
burned was measured when various combinations of auxiliary 
engines were at work. For example, trials were made with certain 
auNiliary engines in use, and also the electric light installation and 
distilling plant, and the trials were repeated with these latter 


engines stopped, so that by a process of subtraction the amount of | 


coal used by the electric light installation was ascertained. The 
figures in Table C give a summary of the results obtained. 
are not uniformly consistent, and in considering some of the tigures, 


allowance must be made for the inevitable variation in stoking and | 
possible differences due to variations in the conditions of the tires | 


at the beginning and end of each trial, and to the small quantities 
of coal burnt per square foot of grate. The tigure 3°75 tons in 
in trial M, even assuming it may be slightly under-estimated owing 
to varying conditions above mentioned, indicates a high economical 


performance in both the engines and boilers in use, particularly as | 


deductions must be made for coal expended in simply maintaining 
pressure in the large system of pipes in use—suggested by trials 
(and D. 
J, that the length of steam pipe in use has an important bearing 
on the coal consumption. The conditions in G and H were the 
same as in [ and J respectively, except that two of the extreme 
ifter boilers were in use in the latter trials. and two of the 
extreme forward boilers in trials G and H. A saving of 20 per 
cent. to 30 per cent. of the total coal used was effected by the use 
of the after boilers, /.e., those with the shortest steam pipes. 
\ comparison of trials A and G, in which latter a saving of 15 per 
vent. of coal is effected over trial A by using a lower pressure of 
«team, indicates that it is not desirable to use the higher pressures 
of steam which can be carried in the boilers when working the 
utxiliary engines, and this lower pressure of steam was used on the 
subsequent trials under way. The main engines are designed to 
work at the high grades of expansion necessary for obtaining the 
increased economy to which the high-pressure steam lends itself; but 
is the degree of expansion in many of the auxiliary engines is either 
non-existent or very limited - particularly in such engines as feed 
engines, blowing engines, and auxiliary circulating engines, which 
are simple engines with very late cut-off—no advantage is obtained 
by increasing the pressure beyond that which absolutely 
necessary to obtain the full work out of the engines in use. In the 
present case that pressure is about 155 lb. in the electric light 
engines, and 170 Ib, in the refrigerator engines, both these engines 
having compound cylinders. Assuming a water consumption for 
the electric light engine of 30 lb. per E.H.P. per hour, and 
an E.H.P. of 64, with an evaporation in the boiler of { 
f water per pound of coal, the coal equivalent of the electric 
light engine works out to2°4 tons perday, The ditference between 
(‘and A gives 7°8 tons as the coal expended on electric light and 
distilling ; and deducting 2°4 for electric light, we have 5° 4 tons for 
making 59°69 tons of water, or 11°1 tons of water per ton of coal. 
\gain, the difference between C and B 4 tons, which was 
«xpended in distilling 41 tons of water, or 10°25 tons of water per 
ton of coal—a result agreeing well with the figure previously given, 
the difference pointing probably to a slight reduction in efficiency 
due to the scale formed on evaporator coils, In conclusion it is 
submitted the trials carried out in the Diadem, which have been 
neither few in number nor generally short in duration, have shown 
that the engines and boilers are economical and efficient for warship 
service, and the fitting of the economiser to the boilers has been 
attended with beneficial results, 


is 





GAS ENGINES: FIRST REPORT TO THE GAS 
ENGINE RESEARCH COMMITTEE.* 
By Professor FREDERIC W, BURSTALL. 
DESCRIPTION OF APPARATUS AND METHODS AND | 
PRELIMINARY RESULTs, 


(Concluded Srom page 284). 

Method of sampling exhaust gases.—In determining the composi- | 
tion of the exhaust or flue gases, error occurs, not in the analysis 
itself, but in the difficulty of obtaining a true sample of the gas. 
A sample of the exhaust gas, as usually drawn out of the exhaust 
pipe at some time during the test, contains, in addition to the 
gases discharged from the cylinder a quantity of air which 
comes in from the cylinder when a miss-fire occurs. Although it 
is possible to allow for this air, there can be no doubt that it is 
preferable to obtain a sample which contains nothing else than the 
gases themselves as they are discharged from the cylinder. The 
principle of the method employed in these experiments is to take 
a single bubble of gas from just below the exhaust valve after each 
explosion stroke. The apparatus employed is shown in Figs. 2, 3, 
and 4, For the purpose of obtaining certain experimental data 
that do not form part of the present report, an electrical relay is 
employed—Fig. 5—which moves in such a manner as to complete | 
any number of electrical circuits whenever the engine takes a | 
charge of gas, and to keep these circuits closed until the end of the 
exhaust stroke. The possession of this relay rendered it a simple 
matter to arrange for an accurate and continuous sampling of the 
exhaust gas by meansof a valve worked electrically. A circuit contain- 
ing an electro-magnet M, Figs. 2, 3, is broken in two places, first at 
the relay, and secondly ata contact fixed to the exhaust valve ; the 
latter contact is closed very soon after the exhaust valve com- 
mences to move, thereby exciting the electro-magnet, which 
attracts the armature A fastened to a vibrating spring V : the 
outer end of the spring can just strike the spindle P of a small 
needle valve N, which is held on its seat by a spiral spring S. The 
opening of the valve allows a single bubble of gas to be sucked into 
the gas receiver R. In order to prevent the sample from being 
contaminated by the air in the clearance space, there is placed 
behind the needle valve a very small hole H of about J;in. in dia- 
meter which communicates with the outer air ; so that before the | 
needle valve has moved off its seat the gas in the clearance space 
is blown through this hole by the outward rush of the exhaust 
gas. The breaking of the circuit is effected by the relay lifting, 
which also is done by the movement of the exhaust valve ; the two 
contacts on the exhaust valve are so arranged that one is broken 
almost immediately after the other is made. The sample of gas 
can thus be taken continuously and automatically, and contains | 
nothing but the exhaust gas itself as discharged from the cylinder. 
The only possibility of error is in leakage past the needle valve N, 
which necessarily becomes eroded by the escape of the very hot 
gas past its face: it was always tested for leakage, and when 











* Institution of Mechanical Engineers, 


of the Powerful, 
e B with nine 

5D steam | 
It will be seen that the percentage of increase per ton 
weight of boilers and fittings, comparing the full power of the 
Diadem with the natural draught power of the nine battleships, is 
o8'4 per cent., while in the Powerful the corresponding figure is 
Comparing the Diadem and the Powerful, the 
specified power in the latter was 31°66 indicated horse-power per 


trials taking | 


é.¢., for purposes | 


They | 


It will be seen by comparing trials G with I, and H with | 


yb. | 


| paper: 


| it also is liable to somewhat serious errors, especially when the 


| the most accurate indicator at the present time. 
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| found to be defective was re-ground. 
| lected is about 500 cubic centimetres or 32 cubic inches, 
receiver 

sarbonic acid was possible, 
| diately after the end of each test. 


Measurement of indicated horse-power In order to obtain an 


accurate measurement of the indicated horse-power of a gas | 
engine, it is necessary to keep in mind the fact that the condi- 
| tions under which the indicator works are widely different from 


| those occurring in a steam engine. Not only is the maximum 


| pressure greater, but the pressure comes upon the piston of the 


indicator with the impulsive action of a blow ; and the high tem- 
perature of the charge heats the indicator and its spring to a 
| temperature which is unknown, but is certainly higher than any- 
thing met with in indicating a steam engine. The errors which 
are likely to occur when indicating either gas or steam engines are 
due to the following causes ;—First, variation in the piston friction, 


of the fit between the piston and the guiding cylinder ; second, 


| third, inertia of the moving parts, which causes a positive error at the 
|} commencement of the stroke, and a negative error towards the 
| end ; fourth, back-lash in the moving parts, which causes an apparent 

ditference in the scale of the spring when a rising pressure changes 
| to a falling pressure ; fifth, friction of the tracing point on the 


Fig. 3 


Exhaust Sampler 























sixth, expansion or contraction of the paper, due to change 
in the moisture of the air after the diagram has been taken, and 
before it has been measured up ; seventh, difficulty of measuring 
accurately a somewhat small diagram ; eighth, inertia of the paper 
drum ; ninth, stretching of the string connecting the paper drum 
with the engine crosshead, These errors are not all of eyual im 
portance, and some of them tend to counteract others ; but the 
existence of such a large number of probable errors considerably 
reduces the reliance that can be placed on an indicator diagram. 
It is thought probable that in many cases the indicated horse-power 
of a gas engine may be subject to an error which may be as large 
as » per cent, 

The indicators employed in gas-engine tests are the Richards, 
Crosby, Darke, Tabor, and Wayne. For tests made in works the 
Richards is sufficiently accurate : but the inertia of its moving 
parts is so great as to render the breakage of its parallel motion 
by no means an uncommon occurrence: its use by gas engine 


| makers is probably due to the fact that it is not liable to injury 


from being used by unskilled persons, The Crosby indicator has 
been more used in accurate gas engine tests than any other form ; 


Fig. 5 
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pins in the link motion become worn, Considerable difficulty is 
frequently experienced from the indicator piston sticking in the 
cylinder ; and, of course, the errors caused by the stretching of 
the string and by the inertia of the drum are present in this 
indicator. The Tabor and the Darke have both been used on gas 
engines ; but the friction of the guiding pin or roller, which is em- | 
ployed to give a straight-line motion to the pencil, seems | 
sufficient to render them unsuitable indicators for scientific pur- 
poses. 

After considerable experience in the use of these four indicators, 
the conclusion was arrived at that the most promising instrument 
for accurate measurements is the rotary Wayne indicator. Owing 
to the fact that this is the most radical departure from the indi- 
cator as introduced by Watt, it seems to have been hitherto 
regarded with some suspicion ; but in careful hands it is apparently 
The indicator 
which has been used in these experiments is shown in Fig. 6. The 
singular feature it presents is the employment of a rotating piston 
P in place of a reciprocating piston. This rotating piston does not 
touch the containing cylinder at the outer extremities of the 
piston, but is guided at the centre in circular bearings ; thus the 
piston friction is due only to the friction in these bearings, and is, 
therefore small, and not liable to change, because the bearings 
can be well lubricated, and are not. liable to have the oil swept 
off their surface as it is with the piston of an ordinary indicator, 
The Wayne indicator employed in these experiments was made by 
Messrs. — and contains several features which have 





| been suggested by the reporter. The spring Sis of the double 


The amount of gas col- 
The gas | 
contained only mercury, so that no absorption of the | 
The analysis was carried out imme- 


caused by the heating up of the indicator, and by the uncertainty | 


change in the scale of the spring, caused by the heating of the spring ; | 


| alterable : 
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helical pattern, and gives its readings from the twist, 
in the ordinary indicator from the compression, When 
fore, the spring is twisted, it is shortened in the direction 
length, and some means has to be devised for allowing the 
to slide in the direction of its length without back-las 
object is attained by fixing two hardened circular stee ; 
the body of the indicator ; and the inner end of the 
nates in a hardened steel plate having two slots L cut in it, whi 
slide along the steel pins, Here naturally everything duets 
the excellence of the workmanship ; and in the indicator actually 
employed there is no perceptible back-lash between the end of thy 
spring and the guiding pins, although the spring can slide fr = 
along the pins. The outer end of the spring is rigidly connecte] 
to the indicator piston-rod R ; and the method of connection fe 
takes up one 


MS 8 

such that, however the spring is put on, it always 

definite position, Across the piston-rod, which is made hollow for 
lightness, there is cut a V-shaped slot V; the outer end of the 
spring has attached to it a ball B, which fits closely to the interior 
| of the piston-rod ; and the spring is held in by a screw jn the 
piston-rod, which presses the circular wire against the V-sha ed 
groove. The constraint thus formed is equivalent to four foe 
ona cylinder which is geometrically perfect ; thus the spring cay 
take up only one position, For eliminating the errors due Fe 
changes of temperature in the spring while in use and while being 
calibrated, it was kept at a temperature of 212 deg. Fah, by aa 
rounding it with a steam jacket J supplied with steam from 
small boiler. 

One of the great advantages of this rotary indicator lies jn the 
simplicity of the multiplying mechanism, which consists only of 4 
light metallic tube T clamped to the piston-rod on the opposite side 
of the cylinder to that which carries the spring. In the interior 


and not 
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vf the tube slides a smaller tube, which carries the tracing »» 
and is pressed outwards by means of a weak spiral spring. The 
motion of the tracing point is therefore circular, and the paper 
must be fastened to a curved frame F which is connected to th: 
engine piston by suitable reducing mechanism, 

For reducing the pencil friction to a minimum, and for prevent 
ing any change in the dimensions of the diagram, paper of 
kind has been discarded, and has been replaced by a thin sheet of 
| mica thinly coated with smoke. The tracing point, which is 

made of « hard drawing pencil, moves almost without friction over 
the smooth surface of the mica, and cuts away the smoke wherever 
it touches the mica. For preventing the smoke from being rubbed 
off, the diagram is then protected with a varnish composed of 
colourless lacquer diluted with alcohol ; this is poured upon the 
mica, and after the excess has been drained off is set by gentle 
heat. After having been varnished the diagram is perfectly un 
and from the nature of the smoke, the line traced by 
the pencil has clearly-defined sharp edges, which render it possible 








Fig. 7 
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t microscope in the manner 


to measure on the diagram with 
described later on. 

The slide D carrying the diagram is driven in such a manner is 
to eliminate the error due to its inertia ; the driving gear is shown 
in Fig. 7. The reducing gear made by Messrs. Fielding and 
Platt is of a particularly convenient kind; it consists of an 
oscillating shaft O, from which the indicator slide is intended to be 
driven; on the shaft is a long sleeve E, the axis of which is 
perpendicular to the shaft : and through the sleeve slides a bar M, 
jointed at its lower extremity to another bar N, which forms part 
of the piston, As the use of a spring in the drum or slide of an 
indicator seems liable always to cause error, the slide is driven in 
both directions by the engine itself, and thus no lost motion can 
possibly occur, nor can the inertia of the slide cause an error unless 
the string or wire driving the slide stretches. The driving !s 
effected by means of a fine steel wire W. The oscillating shaft 0 
carries a light wheel U about Sin. in diameter, which can be rigidly 
attached at will to the shaft itself ; and to the circumference of the 
wheel are fastened the ends of two steel wires, one of which is 
attached direct to the indicator slide, while the other passes 
round the circumference of a pulley Y equal in diameter to the 
wheel, and is then attached to the other extremity of the slide. 
The pulley Y can be shifted slightly, so as to alter the tension on 
the wire, which is always kept tight; hence the stress on the 
wire, instead of changing from tension to compression when the 
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motion of the 
= the “indicator is placed on a steam drum, in which the 
sam ‘an be maintained steadily at any required pressure ; 
stomtwunicating with the steam drum there is a large Crosby 
ie > ; 

a gauge, which de tT ‘ 

h before and after the experiments the test gauge was re- 
Bot ily compared with the mercury column at King’s College, 
int rauge errors were found to remain constant, at least 
iver. the period during which the indicator spring was tested. 
~~. os were taken on the indicator, both with rising and with 
falling’ pressures, between 150 1b, and 30 Ib. per square inch. 
ary Be the indicator diagram was taken, the indicator “ 
 nned lightly, so as to allow the piston to assume its true posi- 
tion. The distance between the atmospheric line and the height 
tion. wnding with any known pressure was measured by placing 
corres} t on the top of an accurately-divided glass scale ; 


the mica sheet . 3 R 
nd with the aid of a microscope the readings were made to 
he nominal scale of the spring was s},in., and a com- 


in. : 
Wes of all the readings taken showed that the true scale was 


The greatest discrepancy which occurred in any one of 
the readings taken was less than 11b,. per square inch. ; 

Measurement of (ndicator diagrams.—Although the diagrams 
taken during any one test varied but little, it was deemed 
advisable to construct a mean diagram to represent the whole of 
the set taken during the test. From the nature of the arrange- 
ments adopted for driving the slide of the indicator, it is apparent 
that all the diagrams will be ot exactly the same length ; and this 
cireumstance renders it possible to measure up the large number 
of diagrams with ease and precision, On a sheet of glass are 
ruled two sets of lines, one set vertical and the other horizontal ; 
the latter are ruled 100 to the inch, while the vertical lines are 
twenty in number, and are so arranged that they divide the length 
of the indicator diagram into twenty equal parts. The diagram to 
be measured is placed under the glass scale so that the atmospheric 
line coincides with the zero line of the glass scale, and the ends of 
the diagram lie on the two outer vertical lines. With the aid of a 
powerful magnifier a reading is then taken of the points where the 
vertical lines cut the curved lines of the diagram. After a little 
experience, this proved to be a most speedy and accurate method 
of obtaining the mean diagram ; and although a number of different 
observers worked out the results, the reading could at any time be 
repeated to shoin. After a mean of the readings has been taxen, 
the results are plotted to a large scale on squared paper accurately 
divided , and from this plotting all the final measurements are 
taken. 

Method of The method used in the engine by the 
makers for igniting the charge is by means of an iron tube heated 
hy a gas fame, In so small an engine there is not usually a timing 
valve, and the correct time of firing is regulated by heating a longer 
or shorter length of the iron ignition tube, Some form of timing 
valve, however, seems absolutely necessary in all sizes of gas 
engines; and for economical and smooth running, the time of 
tiring has to be determined with great precision, In default of a 
timing valve, it was decided to attempt to ignite the charge by 
means of an electric spark, as it was hoped that electric ignition 
would prove more certain and precise than any form of hot tube 
igniter. Although all the reporter's endeavours to obtain a 
precise and certain ignition by means of a secondary spark have 
thus far ended in failure, it may be of interest to describe briefly 
ome of the attempts that have been made. The failure has not 
resulted from insufticient experimenting, as more than four months 
have been spent in endeavouring to solve the problem of electric 
It is true that in several kinds of commercial gas and oil 
electric ignition has been employed with perfectly satis 
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but in the experimental engine the problem tu be 


ory results : 
solved is not quite the same as if the engine had to be used under 


fact 


only one fixed set of conditions, For the purposes of the present 
research « mode of ignition is required that will fire the gas with 
absolute certainty at any required time, and under no circum- 
stances will ignite the charge cither before or after that instant in 
the stroke. The two methods of electric ignition that have been 
ised are: —Firstly, by means of the secordary spark of an induc- 
tion coil; and, secondly, by means of a spark resulting from the 
breaking of a circuit which contains a considerable amount of iron. 
The first plan was originally employed by Lenoir more than thirty 
years ago: and no doubt the uncertainty of the ignition so effected 
was one of the main reasons of the comparative failure of his engine. 
In the second plan the piston itself usually carries one of the con- 
tacts, which makes circuit with a contact fixed in the interior of 
the cylinder. The obvious defect of such a system is that the con- 
tacts are inside the cylinder, where it is difficult to get at them 
should they require alteration or repair. Moreover, it would 
clearly have been impossible to employ internal contacts in the 
present experiments, as every change 
of compression would have required 
a re-arrangement of the internal con- 
tacts. From the experience gained, 
however, in the use of an induction 
coil, the chance of success is consi- 
dered to be more probable when the 
second plan of ignition is employed. 
The Lenoir igniter consisted of two 
platinum wires, insulated from each 
other and projecting just inside the 
cylinder, together with some form of 
contact maker so arranged as to allow 
the spark from an induction coil to 
pass between the internal points. 
Starting with this arrangement, an 
endeavour was made to remedy the 
uncertainty in the firing by a more 
perfect insulation and by the use of 
« hotter spark, The induction coil 


Fig. 9 





adopted was capable of giving a spark of nearly 4in.; the | 


length of the spark was reduced and its diameter increased by 
putting a condenser in parallel with the secondary circuit. The 


rendered it possible to Jead only one single wire into the interior V and thus putting the ignition tube in communication with the | 
The contact maker was an ebonite disc, pierced | cylinder, and at the same time closing the escape valve E. There 


of the engine. 


| 
slide is reversed, as it does with the usual form of , this form of igniter was its uncertainty ; at low speeds it would 
is always tension, ‘To obtain the true scale of the | igaite with great precision ; but when the speed of the engine was | 


raised, it occasionally happened that no spark would pass, 
although no fault could be found in the working of the coil, All 


| 
| 


attempts were unsuccessful in remedying this defect, which most , 


can be read easily at 4 1b. per square inch, | probably is due to the fact that when the speed was raised the 
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time for firing Was so short as to render it uncertain whether ut 
that instant there was the full potential difference across the spark 
gap. The method of igniting finally adopted was by means of the 
ordinary iron tube, to which was added a timing valve, Figs. 8 and 9, 
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The mechanical part of the valve is the same 
as that employed by Messrs. Crossley ; the difference lies in the 
valve itself being worked by an electro-magnet M, 
of by a cam on the lay shaft. On the circuit being broken by the 
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} | contact breaker B, Fig. 10, the armature A, Fig. 8, which normally 
Insulation was improved by earthing one side of the coil, which | holds the valve V on its seat, is released, thereby opening the valve 


with one small hole near its cireumference, and rotating with the | is a small hole H open to the atmosphere, which allows the pro- 
lay shaft : the cireuit was broken by points placed on each side of | ducts of combustion in the firing tube to pass out When the escape 


the dise, so that when the space between the points was filled by , valve E is open. 


The valve thus worked acts satisfactorily ; the 


the ebonite disc, no spark could pass, but when the hole came only difticulty occasionally experienced is tog early an ignition, 
between the points the spark could pass. In practice the defect of | caused by a valve leaking. The hot tube, however, is regarded as 








! lower end of the rope and a spring balance at the upper end. 


instead | 


only a temporary mode of ignition, because the life of iron tubes is 
so short, while with tubes of porcelain and numerous metallic alloys 
the ignition is not so prompt as with iron tubes. 

Other apparatus.—-The rope brake is of the ordinary kind, having 
the rope all around the brake pulley, with dead weights hung on the 
The 
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revolutions were taken on a Harding counter fixed to the main 
shaft, and the explosions were recorded on another Harding 
counter driven from the gas ignition valve. The samples of coal gas 
were drawn from the gas holder into glass tubes, the ends of which 
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were sealed up%in the blow-pipe; the analyses of the coal gas 


| were made by Mr. G. N. Huntly, B.Sc.. who also supervised the 


analyses of the exhaust ges. The analyses of the coal gas are 
given in Table I. 
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TABLE 1,—Analyses of Coal Gas, percentage bu volume. 
Sample 1. Sample 2. 
a ae ae 





Carbon dioxide .. .. «- COs 0 00 
Heavy hydrocarbons, taken as CaHy 4°4 4°7 
J. eee — O 02 12 
Carbon monoxide co 4°8 70 
Methane. . =e CH, 36°2 34-4 
Hydrogen .. . a =. os 45°8 
Nitrogen, by difference N <a ee 69 

100°0 100°0 





338 





THE ENGINEER 








The calculated volume of air required to burn one volume of gas 
into carbon dioxide and water is 5°61 in sample 1, and 5°47 in 
sumple 2, The heating values per pound of gas are 18,817 and 
17,811 British thermal units respectively in the two samples. 
Summary of experiments.—The principal results of the seventeen 
experiments are shown in Table II. The ratio of air to gas is 
ubtained by direct measurement, and is corrected for the quantity 
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of air left in the clearance space. The usual method of finding 
this ratio is to assume that the cylinder and clearance space are 
filled with air and gas at an assumed temperature and ata pressure 
given by the diagram showing the suction stroke. In the case of 
these trials this method would give a result about 15 per cent. too 
large. In finding the thermal etticiency, the mechanical equivalent 
of heat has been taken as 778 foot-pounds. The mechanical 
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efficiency of the engine varicd from 70 to $4 per cent.. the mean 
value for the whole seventeen tests being 81 per cent. Trial 15 is 


a full-power test of the engine when running at 197 revolutions per 


minute ; in all other tests the dead load on the brake was constant. 
Considering the three low-speed tests, Nos. 1, 13, 14, the most 
economical result is in test 13, in which the ratio of air to gas is 
10°4. Although test 14 has double the compression of test 1, the 
two are nearly equal in economy. All three tests are distinctly 
uneconomical 

Taking the remaining results at speeds of about 160 and 204 
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correct ratio of air to gas, and that this ratio increases with the 


compression, The number of experiments is not yet sufficient tc 


determine what this ratio is for any given compression ; but it is 


intended to make a sufficient number of experiments for deter 
mining this important point. 

The Committee are indebted to Mr, E. C. G, Porter, Mr. W. H 
Bell, and Mr. F,. 
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periments ; and to Mr. J. B. Wood for assistance in working 
out the results, and especially in making the drawings of the 
apparatus, 





BIRMINGHAM MUNICIPAL TECHNICAL 
SCHOOL ENGINEERING SOCIETY. 

THE members of this Society held their annual dinner at the 
Metropole Hotel, Birmingham, on Saturday last, under the 
presidency of Mr. E, Fuhrmann Clarke, the company ineluding 
Messrs. E. C. R. Marks, Heller, Jackson, Bevis, Dr. W. E. Sumpner, 
and Major Smith Casson. In his presidential address on ‘‘ Beauty 
in Engineering Design,’ Mr. Fuhrmann Clarke strongly advised 
engineers to cut themselves free from all preconceived notions of 
architectural effect, and pointed out that engineering designs and 
most engineering materials were not to be improved by the addition 
of architectural adornment. He further controverted the recent 
assertion of an eminent architect, that the practical training 
through which engineers passed in foundries and workshops, 
alongside men having no artistic training, was such as to com- 
pletely destroy any perception of the beautiful which they might 
possess. The President further alluded to three of our most beauti- 
ful engineering works, viz.:_-The Menai suspension bridge, London 
bridge, and Waterloo Bridge. the designers of which were men 
who rose from the ranks and passed through that very course of 
training which had been deprecated, the one as a working stone- 
mason, and the other as a millwright. In alluding to the Forth 
Bridge, which he considered to be the finest example of modern 
bridge design, Mr. Clarke pointed out that this result was largely 
due to its entire freedom from architectural embellishment, and 
that the assertion of faults in the wsthetic treatment of the design 
by the architect before mentioned showed that want of perception 
in the possession of which it was alleged engineers so lamentably 
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revolutions per minute, the most striking feature shown is the 
importance of selecting a proper ratio of air to gas. It would seem 
probable that the influence of increased compression on economy 
1s due to the fact that weaker charges can be burnt completely 
during the stroke when the compression is high. Considering 
tests 4, 8, 9, 16, in which the ratio of air to gas is about 7°14, 
the thermal efficiencies are nearly the same, and the lowest, in 
test 16, occurs with the highest compression. The most economi- 
cal results, excepting test 15, arein Nos. 7 and 17, where the ratios 
of air to gas are 9°48 and 10°8 respectively. Test 6 cannot be 
considered as comparing with the others, because the shape of the | 
indicator diagrams shows that the gas was igniting too late in the 
stroke. Test 12 is interesting as showing the result of employing 
a very rich charge. Test 15 gives the thermal efficiency of 21 per 
cent., which is a very high figure when the small size of the engine 
is taken into account. Moreover, it seems probable that more 
economical results than this could be obtained, as the ratio of air 
to gas was 8°6, which is certainly higher than necessary. The 
tests seem to indicate that economy depends on the choice of the 


wing to insufficiency of air. 


failed. In responding to the toast of the visitors, Major Smith 


Casson, late manager of Earl Dudley’s Round Oak Works, pointed | 
out that Birmingham suffered very considerably in comparison | 
with other industrial districts with respect to the cost of carriage | 


of iron, steel, and other hardware to the seaport towns. Whatever 
concessions the railway companies might find they were able to 
make, the greatest possible reduction in their rates would not ma- 


terially affect the result. The true solution layin utilising the present | 
canal system, which at a very reasonable expenditure could be | 


made to accommodate steamers or lighters up to 300 tons. He 
referred especially to an excellent pamphlet that had been written 
by Mr. Samuel Lloyd, of Birmingham, on the ‘* Mid-England Canal 
Improvements Scheme.” 
consulting engineer to the Severn Commissioners, reported, after 
making a careful survey, that the canals between Birmingham and 
London could be satisfactorily altered by raising the banks and in 
other ways, and he estimated that goods in bulk might be carried 
at a rate of 3s, a ton, as against 10s. to 12s. 6d, including dock 
dues, as now charged by the railway companies, 


H. Hummel for assistance in making the ex- 


He mentioned that the late Mr. Martin, | 
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AN OLD ATLANTIC LINER FOR THE PACIFIC 





As a result of the development which has taken plac 
gives every promise of further expansion in the Pacifi 
due largely to the rapid commercial growth of Japan 
opening up of China—the North Pacific Steamship Company 
is augmenting its fleet by the inclusion of the screw 
steamer Arizona, formerly well known on the Atlantic, Thi 
vessel, which was built nineteen years ago by the Fairfield 
Company, has lain idle for the past six years, but last year 
it was decided to modernise her engines and re-arrangé hoy 
interior to suit the special conditions of the Pacific trade 
conducted by the above-named company, whose fleet already 
includes a number of fine vessels built at Fairfield. This 
undertaking has now been completed, and on the 29th ult 
the Arizona, as altered, left the Tail-of-the-Bank bound for 
Cardiff, to coal ; thence to Hong Kong, the headquarters of 
the Northern Pacific Steamship Company. Twenty-five 
years ago there were only three paddle steamers on the Pacific 
| trades between the American Continent and the Asian Coast: 

now there are five lines competing--three British, ong 
Japanese, and one American—and if trade should increase 
during the next twenty-five years as it has done in th past 
of which there is scarcely any doubt in view of the opening 
up of China and Japan, instead of twenty vessels there will 
be hundreds. The fleet of the Northern Pacific Steamship 
Company in the season--that is, between May and October 
trade between Hong Kong and Yokohama, thence across the 
Pacific, calling at British Columbia, to Tacomo in Puget 
Sound. There it connects with the Northern Pacific Rai). 
way, and from St. Paul, on the Missouri River, the produce 
which it carries is distributed over America. 
In transforming the Arizona to suit her new sphere of 
service considerable alterations have been necessary; but 
the hull structure, which is of iron, remains, of course, the 
| same, and is in excellent condition, even after the nineteen 
years which have elapsed since her launch. The type of the 
first-class Atlantic steamer changes rapidly, but even in its 
main features it is not suitable, as vet, at least. for the 
Pacific. Even in the Arizona’s day the number of passengers 
who crossed and re-crossed the Atlantic was considerably jn 
excess of the number voyaging across the Pacific to-day, and 
to meet this and other exigencies of the service, and place 
the ship on a sound economic basis, many changes have been 
effected. First, as to her engines, these have been altered to 
| work on the triple-expansion principle, supplied with steam 
from new boilers served by a single funnel instead of the two 
| originally belonging to her. The speed of the vessel on her 
| original trial was 17-3 knots. On four runs on the measured 
mile at Skelmorlie, on the 28th ult., the average speed 
attained—under conditions highly satisfactory t n- 
sumption, &c.—was almost 154 knots, and on two runs 
between Cloch and Cumbrae Lights nearly 15? knots. As 
regards passenger accommodation, the Arizona in former 
days carried first, second, and third-class passengers; but 
accommodation is now only provided for first-class passengers 
to a reduced extent, and for emigrants. There 
dation amidships, and perfectly isolated, for forty first-class 
passengers, in exceptionally spacious and airy state-rooms, 
with, of course, a handsomelv-fitted and furnished dining 
saloon, smoking-room, and ladies’ drawing-room. There 
provision for 1000 emigrants in the shape of portable berths, 
which may be taken down and stowed away, on occasion, to 
accommodate additional cargo; in time of war, a 
arrangement is easily possible to enable the vessel to carry 
troops. As regards cargo, the vessel is now capable of 
carrving 6100 tons of tea at its appropriate measurement, 
while a lead-lined compartment has also been set apart for 
the carriage of silk, for which the freight is considerable. 
Originally the Arizona had a registered tonnage of 5164 tons 
gross, but, owing to the interior re-arrangements, this will 
now be increased to about 5500 tons. The whole of the 
alterations have been made under the superintendence of 
Captain Marshall, and they are the result of his long expe- 
rience in the Pacific trade. 


e—and 
¢ trade, 
and the 





as » ¢ 


Is accomino- 


or, re 


Lancaster and Tonge, Ltd., Pendleton, Manchester.—A handy 
illustrated catalogue and price list of steam traps, pistons, metallic 
packings, &c, 

John Bagshaw and Sons, Ltd., Batley.—Iilustrated price list of 
wrought iron pulleys, shafting, and friction couplings ; with pra 
tical rules for the transmission of power by shafts, wheels, rope 
and belts : also safe loads for steel and iron girders, 

Witty and Wyatt, Ltd., London, Asbestos goods, 

John Davis and Son, Derby.—-Section ‘* A,” catalogue devoted 

| to mining, surveying, engineering, and mathematical instruments, 
miners’ safety lamps and meteorological apparatus, 

Holden and Brooke, Ltd., West Gorton, Manchester. —We hav: 
received from Messrs. Holden and Brooke two tastefully appointed 

| catalogues devoted to locomotive injectors, The engravings and 
letterpress are excellent. 

The London Smelting and Retining Syndicate, Westminster. 
Illustrated catalogue of machinery, materials and chemicals, for 
the electro-deposition of metals, 

George Richards and Co., Ltd., Broadheath, near Manchester. 

Messrs. Richards have sent us two 1898 catalogues and price 
lists, one of which is devoted to machine tools and appliances, and 

| the second to wood-working machinery. Both these handy books 

| are nicely appointed. 

| The Roller Bearings Company, Ltd., London. —The pamphlet 

| sent us by this company shows with remarkable clearness the 

| constructional features and simplicity of this form of roller 

bearing. The book contains some excellent illustrations showing 
| the application of roller bearings to railway carriages, tramcars, 
and motor cars in actual use, Those of our readers who are 
interested in the subject will do well to apply for a copy. 

Ateliers de Construction H, Bollinckx (Société Anonyme), 
Brussels.—We have received from Brussels an album containing 
excellent views of the important works together with engravings 
of the different types of engines made therein. The shops appear 
to be exceedingly well lighted, lofty, and well ventilated. In cold 
weather a system of warming by steam pipes serves to maintain an 
equable temperature. Each. shop is provided with electric over- 
| head travelling cranes, the current for which at a pressure of 
| 340 ampéres is derived from a dynamo driven by a 130-horse 
power steam engine. A second steam engine of 75-horse power 
actuates a dynamo giving current at 350 amperes for forty-six arc 
and a large number of incandescent lamps. The machine tools 
| generally are of the latest and most approved types, some being 

driven by electric power. Important features of the Bollinckx 
ateliers are the total absence of piecework, and the system of 
profit sharing, by which after putting aside a certain minimum for 
the remuneration of capital, the workers take one-tenth of the 
surplus. This amounted during last year to about £8 per man per 
year. The men have also to join a society of mutual aid, to which 
the firm contribute largely, added to this there is a system of 
assurance against accidents. The works as a whole appear to com- 
| pare favourably with the best to be found in this country. 
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with such a large amount of trade, the old method of working by 
hand has been gradually replaced by the use of various machinery, 
such as the endless band, carrying a number of comparatively 
small buckets, travelling at a speed of about 100ft. per minute in 
an enclosed trunk, and which has for some years been in 
us? in America, in Liverpool, and elsewhere; but where the 
cargoes to be discharged are of a mixed character, ¢.y., general 
| goods and packages in the ’tween decks, and grain in bulk in 
the lower hold, it has been found more convenient to use hydraulic | 
cranes with self-opening and closing grabs, or buckets filled by | 
hand and self-discharging, or other contrivances with which to lift | 
the grain, but which can at any time be exchanged for slings or 
hooks for the discharge of the ordinary merchandise. 

In all these methods, however, it is only possible to reach such 
of the grain as is within the area of the hatch, the other portion, 
which may extend 100ft. or more fore or aft, has to be trimmed 


PREC ISCHARGING GRAIN CARGOES.* 


By Mr. Freperic Extot DuckHAM. 


Ovr foreign grain trade holds a prominent position among the 
things which have changed during the past forty years. The 
‘ orease of population and free trade have assisted in this, but 
agen advances which have been made in steam, in telegraphy, 
in shipping, and in machinery are undoubtedly foremost among | 
the causes Which have effected so great an evolution. For, | 
although the population of, the United Kingdom increased from 
98 millions in 1851 to 35 millions in 1891, enhancing the demand 
for food, and Legislature facilitated the supply of grain from 
abroé 
and costly were 


id, the importation of such supplies would be very uncertain 
we yet to rely upon the old channels of corre- 


as well as under pressure had from time to time been tried in 
this country and abroad for this purpose ; but several difficulties 
presented themselves ard prevented the successful — of 
the machinery. Prominent among these were the difficulty of 
sucking or forcing grain in bulk through pipes, of getting the grain 
out of any vacuum chamber into which it had been drawn, and of 
separating the grain and its dust from the air which had conveyed 
it. The author feels that he need not give in uninteresting detail 
the various steps by which these and other difficulties were over- 
come, but would at once refer to two types of pneumatic elevators 
which are now in successful operation. 

One of these is employed for the discharge of sea-going vessels 
overside into barges, as in use at the Millwall Docks and the Albert 
Decks, London, Bremerhaven, Hamburg, &c. In these the ma- 
chinery is afloatin a hull of, say, 80ft. by 24ft. by 10ft., in each 
the machinery under deck consists of a compound engine connected 
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DUCKHAM'S PNEUMATIC GRAIN DISCHARGING MACHINERY, MILLWALL DOCKS 


to the hatch by manual labour or by the so-called steam shovel. 
| Grain is often brought home in bunkers and other confined | 
| spaces in which it is not practicable to employ either of these 
machines, and so the grain in these places has to be filled | 
into sacks and unloaded by manual labour. But when one has 

to deal with present-day vessels of 10,000 tons capacity, repre- 
senting a capital expenditure of £70,000, and debit of £70 for each 

day in dock, it is of very great importance to increase by every 
possible means the speed with which their cargoes can be loaded or ! 


spondence and negotiation coupled with the old methods of 
transport and of ‘ working” the grain upon arrival. 

Forty years ago 300 tons of grain were considered a good cargo, 
and if a skipper could manage to complete his voyage to and from 
agrain port of the Black Sea in five months he was thought to 
have done well. These vessels, in addition to natural delays by 
wind and weather, were also detained at their ports of call while 
the merchants received samples, sold the cargoes, and sent orders 
for the ships to proceed to a port of discharge, where a few men 
would unload the grain by gin and winch during a very liberal 
allowance of lay days. The change, which was slow at first, 
advanced with increasing rapidity, grain-carrying sailing vessels 


TaBLeE B.—Total Tonnaye of British and Foreign Vessels (Sailing or 


| direct with air-exhausting pumps capable of producing and main- 


taining a partial vacuum of 15in. of mercury ina tank into which, 
say, 5000ft. of air under atmospheric conditions is being admitted 
per minute. The boilers are of the ordinary marine type, the 
engines are surface condensing. On the deck of the craft one, or in 
some cases, two or three towers are erected each to support a 
vacuum tank, which acts as a grain receiver, and is, say, l0ft. in 
diameter by 16ft. high. This tank is coned at the bottom, and has 
connections for two or three pipes through which the grain is drawn 


Steam) that Entered and Cleared with Cargoes and Ballast at Ports in 


United Kingdom from and to Foreign Countries and British Possessions. 








being replaced by screw steamers, some of which now carry as es 
much as 4000 tons per freight, and make the entire voyage to the | 
Black Sea and back in eight weeks, including the time occupied in 











During the Years 























loading and discharging both the outward and the homeward 1850. 1860. 1870. 1880. 1890. 1897. 
cargoes, In addition to these, considerable development has taken se = SR ae a ae Soe eT re ee ns 

ce ace i " ai ri ’ sj Pics y ine ‘ Steamers :— 
taken place in the grain trade of the American Continent, and British .. 1,802,955 4,186,620 13,341,058 30,076,037 49,023,775 72,038 
some recent steamers for the Atlantic trade have a capacity of Foreign 406,892 "520853 1.731.273 6,237,005 12,661,234 80, 065 
12,000 tons, Tables appended to the paper show some changes . Be eS ees ees vated a ir 
which have taken place in the mercantile marine, and in the Total 2,209,847 4,967,473 15,072,331 87,213,942 61,685,009 | 81,053,029 
amount and character of our grain importations, These may be | Sailing ships : pre 7 54.5 
epitomised thus :— British .. 7,639,589 9,728,303 11,731,122 10,372,947 4,949,337 3,054,512 

a) ca : Thi -: . x ‘orei 355, 628 3,516 9,836,72! 7 7,64: 5,091,322 

(«) The vessels belonging to the United Kingdom in 1850 had a | Foreign .. bene yal aves 4 oe ire =A |. _ hi ee " Fe, 
total tonnage of 34 millions of tons, of which the steamers repre- | Total 12.295.217. 19,721,819 21,567,851 21,522,121 12,598,860 9,145,834 
3 = pe 3 3 a ; f ee eee 2,295,2 9,721,8 21,567,82 21,522,12 2,56 q 
sented 186,474 tons, or 4°8 per cent.; in 1897 the total was just | Steamers and sailing ships :— ‘ sige | z = 
9 million tons, of which 64 million tons, or 71 per cent., was repre- | Re aes 9,442,544 18,914,923 25,072,180 | 58,973,112 64,426,545 
sented by steamers, pS ae ee ee a 5,062,520 10,774,369 11,568,002 | 20,310,757 25,772,318 

h) The ; aaead steers eaiia welitee emia —_— 

(4) The total tonnage engaged in foreign trade which entered Total 14,505,064 24,680,202 36,640,182 38,735,008 | 74,288,869 | 90,198,863 


and cleared in the United Kingdom ports in 1850 amounted to 





145 million tons, of which 2} millions, or 15 per cent., were 
teamers, whereas in 1897 the total was 90 millions, of which 
81 millions, or 90 per cent., were steamers. 

(c) The value of imports and exports in 1850 was 192 millions 
sterling, in 1897 it was 745 millions sterling. 

(/) During the ten years ending 1850 the imports of grain 
averaged 1,022,067 tons per annum, while for ten years ending 
1890 it reached’ an annual average of 6,157,276 tons. | 

During 1896 the total quantity of corn and flour imported was | 


unloaded. In this direction the skill of the naval architect has 
been shown, and must still continue to be shown, in so designing 
| the vessels that they may not only be safe and otherwise satis- 
factory for navigation, but present the greatest facilities obtainable 
for the receipt and delivery of their cargoes, It is also of impor- 
tance that such improvements be made in the machinery employed 
that the greatest amount of work may be done in the shortest | 
r on A « dla page time and at the lowest cost with safety. | 
9,594,136 tons, possessing a declared value of £52,800,083. To deal It was with such requirements in view that the author directed | 
at the thirty-ninth session of the Institution of Naval his attention to the employment of air for elevating and conveying 
bulk grain, There was no originalityin thisidea, Airunder vacuum | 





* Read 
Architects, 


with the current of air from the hold of the ship. An automatic 
air-lock is fitted through which the grain discharges itself from 
the tank into the hopper of the weighing machine, and, after 
weighing, it flows into the barge in bulk, or it may be sacked and 
delivered in that way. 

The men required for the discharge of, say, 100 tons per hour 
are an engineer, a stoker, one man to each of the pipes, a leading 
hand, and three others for moving barges and general work. The 
coal consumption is about 5 ewt. per hour, or, say, three-fifths of a 
penny for every ton of grain discharged. This is heavy compared 
with the coal consumed by the ordinary bucket elevator, but as 
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this pneumatic machine effects a direct saving of the cost of trim- 
ming the grain to the hatchway, the comparatively greater coal 
consumption sinks into insignificance. In fact, the whole cost of 
the operation of discharging is often less than what would have 
been the cost of the trimming alone. 

The pneumatic machine has, moreover, other advantages ; it is 
worked in all weathers; it not infrequently happens that the 
pneumatic grain elevators are the only ship-discharging appliances 
at work on a wet day on the Thames. In addition to this impor- 
tant saving of the ship’s time, it is also to be noted that the suction 
pipes, being suspended from the elevator derrick, can be lowered 
into the ship’s hatchway and the discharge commenced within a 
few minutes of the machine being brought alongside. There is 
none of the usual loss of grain in handling, as the cargoes are con- 
veyed within closed conduits from the discharging ship into the 
receiving barge, and the grain is, moreover, improved by such 
intimate contact with the conveying air. This is specially so when 
the grain is heated and out of condition, The suction pipes, which 
are semi-flexible, can be taken by any tortuous route into the 
bunkers or other confined spaces, and the grain can be drawn out 
therefrom almost as readily as from the ship’s hold. There is 
obviously an entire absence of the dangers to life and limb that 
are inseparable from the ordinary lifting machinery. 

The elevator vessels are fitted with steam capstans to assist in 
moving themselves as well as the barges that come alongside for 
loading. 

Another type of these machines is illustrated by that in use at 
Limerick. In this the employment of a partial vacuum for elevat- 
ing grain from the discharging vessel or barge, just now described, 
is repeated: but, instead of the grain flowing in bulk into a barge 
alongside it finds its way through a second air-lock into a chamber 
below the deck, into which air is forced at a pressure of from 6 Ib. 
to 8 lb. per square inch. From this a pipe passes upwards, bends 
over the elevator’s side, and is there connected by a piece of 
flexible hose with a-pipe laid underground up into and along the 
roof of a warehouse. This pipe has outlets at convenient intervals, 
whence the grainis discharged into the desired bins. The Limerick 
machine is a screw steamer, and occasionally steams about twenty 
miles down the Shannon to lighten vessels of greater draught than 
could be accommodated at the docks. This elevator has a capacity 
of 300 or 400 tons unoccupied by machinery, and can carry this 
quantity of grain herself. The excess is put into barges which the 
elevator tows back to the dock. 

This same type of machine will probably be employed on an 
early day for loading vessels in America and elsewhere. The only 
change in the arrangement will be that the grain will be sucked 
out of canal barges and put into ocean - going ships instead of 
being discharged from ships and put into barges or warehouse. 
In some cases the apparatus has been erected on shore and is 
applicable for elevating and conveying any grain-like material, 
jncluding small coal. 


TABLE A. Showing total Number and Tonnage of Vessels veyistered 
us helonging to the United Kingdom at the end of each year. 





Sailing ships. 
Av. ton 
per 
ship. 


Steamships. Total. 


| No. of No, of 


ships. 


No. of 


| ships Tons. 


Tons. 


1850 ¢ 3,396,659 168,474 
1860 668 204,36 2,0 454,327 
1870 | 23, 5 355 2,9% 
1380 | 

1890 | 

Is97 | 11,911 


5 
3,851,045 
2,936,021 


2,589,570 
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Imports. Exports. Total of imports 
Years, £ 3 
1850 .. 
1860 .. 
Is70 .. 
1880... 
1890 .. 


suv .. 


x. 
92,214,000 
164,521,351 
244,080,577 
256,414,406 
328,252, 118 
294,183,680 


100, 449,600 
210,530,873 
308,257,493 
411 yD 
420,691,997 
451,238,683 


547,338,070 
697,644,031 
745,944,115 
745,422,363 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent. 

Oil engines for yachts and locomotives.—Oil and gasoline engines 
are very extensively used for launches and small yachts, but pro- 
bably the largest engine yet used for marine work is a quadruplex 
Union engine of 120 rated horse-power—133-horse power on the 
brake—which is fitted to the screw yacht Lucero. The vessel is 
100ft. long and 18ft. beam, and has a speed of 14 miles per hour. 
Some sailing schooners, 50ft. to 105ft. in length, are also fitted with 
Union gas engines of 20 to 60-horse power for auxiliary service. 
The engines have vertical inverted cylinders, the charge being 
ignited by electricity by means of a wiper contact. Adjustable 
electrodes allow the point of ignition to be readily changed while 
the engines are running. Governors may be used to prevent 
racing, or the engines may be handled entirely by the throttle, while 
a special controller enables the speed to be regulated at will, with- 
out touching the throttle valve. In reversing, a set of bevel gears 
is brought into play, but when going ahead the gears revolve with 
the shaft. The thrust blocks have steel ball bearings, or bronze 
collar bearings. Similar engines of the Wolverine type are made 
of 1 to 40-horse power, with one to three cylinders, and these also 
have vertical inverted cylinders, A special feature of these latter 
engines is that the larger sizes are reversible, the reversing being 
done by the engine itself, and not by the intervention of gearing. 
For the smaller sizes a reversing propeller is used. A 12-horse 
power engine has been fitted to drive, by bevel gear, the paddle of 
a stern-wheel boat 62ft. long and 12ft. beam, with a draught of Ift., 
and a gross tonnage of 28 tons. A locomotive built for a banana 
plantation in South America has a 9-horse power gasoline engine 
mounted on a platform car, and driving one of the two axles by a 
sprocket chain. 

The largest storage battery in the world.—An electric lighting com- 
pany at Chicago is about to install at its city station, which is 
about the centre of the city distribution system, the largest 
storage battery ever built, which will be used principally to pro- 
vide for the great increase of capacity required during the winter 
months, and also to ensure perfect service to the offices, buildings, 
&c., of the city district. This battery was built by the Electric 
Storage Battery Company, which controls practically all the 
important battery patents. It is supplied by the three-wire 
system, and has two sets of eighty-three cells each, or 166 in all, 
each cell having eighty-seven plates. The battery will have a 
capacity of 22,400 ampere hours on the eight-hour rate, with a 
maximum capacity of 11,200 ampére-hours for a little more than 
an hour. In size it is nearly 75 per cent. larger than any other yet 
built. The battery is arranged to discharge on two voltages, thus 
increasing the value of certain long feeders in the distributing 
system, and also ensuring an even distribution of pressure through- 
out the entire down-town system. The charging will be done after 
midnight and during the early morning hours, when the system is 
running with a light ioad. It will be charged directly from one of 
the direct-connected 200-kilowatt dynamos at the main power 
station near by, thus dispensing with the expense of and the loss 
due to a ‘‘booster” equipment. While charging the battery, the 
field rheostats of this dynamo will be operated by small series 
motors controlled from the switchboard at the battery station. 
During the remainder of the day this dynamo will run in the 
regular service of the power station, 





The largest passenger locomotives. —The largest and heaviest loco- 
motive ever built was illustrated in THE ENGINEER of February 4th, 
and now the Southern Railway has put in service three of the 
largest engines ever used for express passenger service, They are 
of the teu-wheel type, having six-coupled driving wheels and a 
four-wheeled truck or bogie, with cylinders 2lin. by 28in., driving 
wheels 6ft. in diameter, and weighing 71 tons, with 54 tons on the 
driving wheels, The Atchison Railwey, however, has similar 
engines, weighing 70 tons, with 55 tons on the driving wheels. 
Like the other big engines, they were designed by the locomotive 
superintendent, and not by the builders. Their special purpose is 
to maintain high speeds with heavy trains on gradients of 1 in 645 
to 1 in 75, some of which are two to four miles long, and they 
have to pass curves of 820ft. to 1°OCft. radius. The principal 
dimensions are as follows :— 


2lin. by 28in. 
7ft. 3in. 

6ft. 

3ft. 

Shin. x llin. 
5}in. X 10in, 
l4ft. Tin. 
6ft. Sin. 
26ft. lin. 
10ft. 4in. 
lvin. x 1gin. 
19in. X 3in. 
5ft. lin. 

sft. Sin. 

200 Ib, 

10ft. 

3ft. bin. 

6ft. 3in. 

5ft. lin. 

35 sq. ft. 
2217 sq. ft. 
193 sq. ft. 
2410 sq. ft. 
295 

2in. 

14ft. 4jin, 
5fin 

sin. 

15ft. 1jin. 
121,250 Ib, 
158,000 Ib. 


fo eee eT 

eS centre to centre 
Driving wheels .. ore ea 
Truck wheels ; 
Driving axle journals 
Truck axle journals. . 
Driving wheel base .. 
Truck wheel base 
Engine wheel base 
Connecting-rod .. 
Steam ports. . a 
Exhaust ports. ay Son 
Boiler, diameter inside .. 

rail to centre line 
»  pressure.. .. . 
Fire-box (radial-stayed), leng h 
ns ns ca, 

a depth at front .. 

i depth at back .. 
Grate area .. .. .. ; 
Heating surface, tubes 
fire-box 
* me total 
Tubes (iron), number 

» diameter .. 
» Mmgth .. .. 
Blast nozzle, diameter 
Smokestack, diameter .. .. . 55 
o. height of top above rail 

Weight on driving wheels .. .. .. 

= RSE kk es ss 


” 


” ” 


Tender. 


3ft. 2in. 
4jin. x Sin. 
\7ft. 3in. 

8 tons 

4500 gallons 
43} tons 


Wheels (two }ovic:) 

Journals 

Wheel base .. 

Coal oe 

Ec. Se. eG ves ee hae Oe ae oe 

NN sic sa, au, aie: ar, Moe ew Seal eee oul oe 

Toughening process for steel_—A process now largely used for 

toughening and hardening steel for axles, locomotive crank pins, 
&c., is the Coftin process, which is designed to remove all forging 
strains and to give an amorphous instead of a crystalline structure 
to the steel. It is between annealing and tempering, and is based 
on the fact that carbon exists in steel in two principal states, 
hardening and non-hardening. ‘* Hardening carbon ” is that form 
of carbon found in steel which is produced by first being heated to 
a high red heat and completely and quickly cooled by quenching 
in water. ‘‘ Non-hardening carbon” is that form of carbon found 
in steel which has been heated toa red heat and slowly cooled, 
If steel is heated to a certain temperature W, nearly all its carbon 
changes to hardening carbon, and the change is quite sudden. If 
steel is cooled slowly from temperature W the carbon remains in 
the hardening state until a somewhat lower temperature V_ is 
reached, when it begins to change to non-hardening carbon. This 
change is somewhat slow, so that if the steel be suddenly cooled in 
water there is not time for the change to take place, and the 
result is hardened steel. There is a certain chemical force in the 
change of carbon which causes a breaking up of the crystals, when 
the change is from non-hardening to hardening. If a small bar of 
axle steel is heated to temperature W and cooled as rapidly as 
possible in water to temperature V, and then allowed to cool 
slowly until cold, it will give a perfectly amorphous fracture—no 
crystal nor crystal form will be visible under the most powerful 
glass. It will be very tough and ductile, and an increase of 40 to 
50 per cent. in the elastic limit will be the result, without appre- 
ciable change in the ultimate strength. This degree of result is 
not entirely attainable in an axle, because it is impossible to cool 
it as rapidly as a small bar, but it can be approached very nearly, 
and illustrates the principle involved. After being forged in the 
usual way, the axles are cooled completely, so that the carbon will 
be in the non-hardening state; they are then heated until the 
temperature is reached at which the carbon changes to its 
hardening state, the time of so heating them being a little over 
an hour. The result of this change of carbon is to break up the 
crystallisation completely and put the whole mass of steel in an 
amorphous state. They are then cooled as rapidly as possible to a 
temperature somewhat below V, and subsequent cooling is done in 
the open air. The apparatus consists of a furnace, which will ho!d 
about twelve axles, with a charging door on one side and a drawing 
door on the other ; in front of the furnace is a long bosh filled with 
water and provided with a submerged jet pipe, over which is 
suspended a cradle provided with driven friction wheels ; the axle 
is rolled out of the furnace on these wheels, the friction of the 
wheel setting the axle in rapid rotation. The cradle is then 
lowered below the surface of the water, while at the same time a 
valve is automatica!ly opened in the water-supply pipe to allow 
the powerful submerged jets to play upon the revolving axle. In 
a few seconds the cradle is raised, carrying with it the revolving 
axle above the surface of the water. The axle is then deposited 
on the cooling bed. There is still enongh heat remaining in the 
interior to bring its whole mass to a dark-red heat in the dusk. 
As a test, an axle was cut in two after forging, one-half toughened, 
and then both portions tested under the drop ; the half that was 
toughened broke on the forty-ninth blow, while the remaining half 
that was untoughened broke on the sixth blow. In another test, 
an axle was cut in two, and one-half treated by this process. 
Samples, Sin. diameter and 4in, long, were then cut from each 
half, and showed the following physical properties :— 


Untoughened. 
30,000 
71,520 
24°50 
51°50 


Toughened. 
44,000 
72,020 
24°07 
57°20 


Elastic limit, lb. per square inch . 
Ultimate strength, Ib. per square inc 
Elongation, percent. .. .. «. «. 
Reduction in area, per cent. : 


ch. 








ProposED MERSEY BroaDWAY Bribce.—At a largely-attended 
meeting of the Liverpool Chamber of Commerce, on Tuesday, Mr. 
John J. Webster, M.I.C.E., of London, explained at length a 
scheme which he and Mr. J. T. Wood, M.I.C.E., had prepared for 
carrying a roadway bridge, 62ft. wide, over the Mersey from 
Liverpool to Birkenhead. The proposal is to start in St. George’s- 
crescent, Liverpool, passing over the site of the buildings between 
and at the rear of James-street and Red Cross-street properties, 
turning to the left along Strand-street, then crossing the Lock Pit 
between Wapping Basin and Salthouse Dock at an angle, and on 
to the riverside south of the Manchester Dock, where the east 
abutment of the proposed bridge would be erected. From this 
position the bridge would cross the river and be carried to the 
corner of Hamilton-square, Birkenhead. The estimated cost of 
land and bridge was £2,750,000. On the motion of Mr. G. H. 
Cox, seconded by Colonel Morrison, a resolution was adopted, with 
two dissentients, to the effect that such a bridge as that described 
would be a great advantage to both communities, and would 
materially assist the development of the port. 


| thing that will account for the whole stroke of the piston. 





LETTERS TO THE EDITOR. 
(Continued from page 325.) 


A PROBLEM IN DYNAMICS, 

Sir,—Perhaps some of your readers will solve the follow; 
poe for me:—Let A bearing, free to rotate round the centre f 
et B be a cylinder, titted with a piston and capable of rotat x 
round the centre C. The piston-rod is fitted with a wheel = 
running on the inside of A. ’ 

Now, if steam is admitted behind the piston, the cylinder wij 
rotate round C, D running round inside the hoop, for ‘sufBcienthe 
obvious reasons. The whole arrangement is identical with that , 
a well-krown rotating cylinder engine. oe 

The puzzle to me is that in this case action and re-action do; t 
appear to exist. The hoop will not rotate if it be left free bn 
the cylinder held. But in an ordinary steam engine, if the pie 


were held fast the whole engine would rotate round it if it was 
Ss 


free to move. If a screw propeller was held fast, the ship would 
spin on the propeller shaft as an axis but for her ‘ stability,” 

Let us suppose that the wheel D rested on an inclined plane, 
then either the plane would move cr the wheel would move in a 
way too obvious to need explanation. 

But it may be urged, if we left the hoop free to descend bodily 
in the direction of the arrow, it would doso ; but this action would 
only be very limited, if it took place at all. As soon as D got to 
the place marked by the arrow G, motion would cease. 

Perhaps some of your readers will construct a parallelogram of 
forces for me. I confess I have failed in the attempt to get any- 
W hat 
is the direction and amount of the turning moment in the ring: 
and, if there is nothing tending to make the ring revolve round 
C or round E, whence comes the effort that makes BK turn 
round (? REVOLVER, 

Battersea, April 5th. 


THE DUM-DUM BULLET, 


Str,—In a letter signed “N.S.B.C." in your paper this week, 
he again compares the so-called Dum-Dum bullet with the solid- 
based bullet ; this, as has already been pointed out, is simply trying 
to draw a red herring across the line. There is no question of the 
solid base arising in the matter. I have a patent for a solid-based 
bullet taken out in 189], but in the 1889 patent there is no 
mention of a solid base, and in this patent | simply claim the 
making of a compound bullet in which the front part is made 
weaker than the body of the bullet for the purpose of obtaining 
expansion on impact. This is clearly infringed in the Dum-Dum 
bullet. I may, however, mention here that in all properly made 
compound bullets a cannelure is placed near the base for the pur- 
pose of facilitating the expansion of the bullets into the rifling to 
prevent windage, and for the same reason a hollow is made in the 
base of bullets, ¢.¢., that the pressure of the explosive may expand 
the base into the rifling, and I fail, therefore, to see, where the 
advantage of coning comes in. 

Letters from ‘‘ N.S.B.C.” and others are so frequently in the 
papers on this subject, that I think I may be allowed to state the 
following facts :— I was first made acquainted with the existence of 
the Dum-Dum builet by seeing the notice of a lecture given in 
India about it in the Proneer of India, and therein it was stated 
that Captain Bertie Clay was the inventor. 1 at once had a letter 
inserted in the Pioneer of India to the effect that such was not 
the case, and Captain Bertie Clay then put a disclaimer in that 
paper stating that he was not the inventor, but that it was copied 
from a sporting bullet, and somewhat modified at Dum-Dum. 

1 think most people will agree with me that it would have been 
more correct if Captain Bertie Clay, as Superintendent of the 
Government Factory at Dum-Dum, had adopted the principles 
embodied in my patents, in place of copying them and allowing 
himself to be named as the inventor. 

MICHAEL TWEEDIE, Major-General, 

London, April 2nd. 


PARMITER’S STEAM WAGON, 


Str,—I must thank you for the notice of my patent steam wagon 
in yeur issue of March 25th last, particulars of which were 
supplied by Messrs. Mann and Charlesworth, who built the engine 
to my specifications, but I should have been a little more satisfied 
if you had headed the engraving and notice ‘‘ Parmiter’s Patent 
Steam Wagon,” for whatever credit or discredit there may be to the 
design, I am anxious to claim it after the many years of work 
and waiting it has cost me. Before most engineers who are now 
large in business had completed their apprenticeship or had 
entered the profession, this engine was designed as perfectly as it 1s 
to-day ; but agricultural depression and the failures of steam 
farming had been so complete that I found it impossible from 
agriculturists to get the slightest co-operation in my scheme, and 
traction engine builders were dead against it. In 1886, at the 
Royal Agricultural Society meeting at Norwich, I showed the 
model to the late Mr. David Greg, who, with characteristic prompt- 
ness, declared that ‘no roller wheel was worth a damn,” and such 
has been the prevailing opinion of all to whom I have submitted my 
design, From the work the engine has now done I have the satis 
faction of knowing that I have been correct, and I amconvinced thatit 
will prove the ‘other half of the loaf” in farm cartage, to which the 
late Mr. John Fowler once referred as wanting to complete the 
success of steam as applied to land tillage and general farm work. 
This little engine is as handy as a horse and cart, it will pull 
10 tons on a road up 1 in 9, and carry 6 tons on any fallow or 
pasture that will carry a cart. It has before it the widest possible 
application, and no improvement can be made for agricultural 
work by differential gear or otherwise in the present design. 

Station Works, Tisbury, Wilts, Puiuie J, PARMITERs 

March 31st. 








Tue imports of British coal into France, vid Rouen, 
are now mainly kept up by the increasing demand for anthracite 
for domestic consumption in Paris, where the general use of stoves 
makes this the best fuel, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

‘(From our own Correspondent.) 

sneNt orders in the Midland iron trade are rather scarce, and 

were it not for old contracts some of the works would be running 

hort time. Merchants, as usual] at this time, are holding back 
business till the future of prices has been considered at the quarterly 

meetings, which will be held on Wednesday, 13th, at a 

ton, and on Thursday, 14th, at Birmingham. It is believed, 

however, that no attempt to alter prices will be made at either 

The export trade is scarcely as good as usual at this time of the 
year. There are, however, considerable contracts yet to be com- 
pleted, and production is active, in order, as far as possible, to get 
clear by the time the new quarter's business comes in. There is 
still a large consumptive demand for bars, plates, hoops, angle 
iron, and steel sheets, which are supplemented by several heavy 
Admiralty contracts for chains and anchors. : 

The prospects in regard to the new quarter’s supplies of naval 
requirements are particularly good, owing to the large expenditure 
sanctioned. Ship plates and naval ironmongery firms, wagon 
companies, boiler and bridge makers, and constructional engineers 
are all busy, and all inquiring for prices, which leads manufacturers 
to expect very good orders for them as soon as the terms are 
settled. 

The steel works continue well coueeren, with very good pro- 

spects for the coming quarter. The latest quotations are :—Steel 

girders, £6 5s. to £6 7s. 6d.; angles, £5 10s, to £5 15s.; agers 
£5 17s. 6d.; bars, £6 to £6 2s, 6d.; blooms and billets, £4 10s. to 
#4 15s, for Bessmer, and 5s, per ton more for best Siemens. 

In the pig iron trade contracts just closed indicate good prospec- 
tive demand, and foundry pig iron is in good call. Makers are 
generally in arrear in deliveries, both as regards forge and foundry, 
and consumers in urgent want have to pay enhanced rates for 
immediate supplies, Staffordshire cinder pig is 40s. ; part-mine, 
{4s, to 48s.; ordinary all-mine, 50s. to 55s.; and best all-mine, 
64s. 6d. to 67s. 6d. Northamptonshire forge is 42s, to 43s.; 
North Staffordshire 1s. more ; and Derbyshire, Nottingham, and 
Leicestershire brands 45s. to 46s, Some uneasiness, however, is 
expressed by smelters regarding the threatened competition of 
American pig iron, Agents of the Carnegie and other companies 
are now in the Midlands offering regular supplies of American pig 
at prices from 10 to 20 per cent. under those of Midland makers. 
One saleable brand, which is reputed to rank with Lincolnshire, is 
being offered, delivered free at Midland stations, at 47s, 6d. per ton, 
and some large orders have been booked at this price. 

Prices of finished iron are scarcely so strong as they were a month 
ago, but marked bars are strictly at the rate of £7 10s., which has 
remained unchanged for fifteen months. Second grade is £7, 
merchant unmarked is £6 5s, to £6 7s. 6d., and common bars 
realise £5 12s, 6d. to £6. 

The complaints regarding the long and acute depression in the 
iron sheet trade continue. Black singles are £6 to £6 2s, 6d., 
doubles 2s, 6d, per ton more, and lattens £7 to £7 5s. Galvanised 
corrugated sheets only fetch £5 12s. 6d. for gas strip, £8 for 
special rivet iron, and £6 5s, to £9 10s. to £9 15s. f.o.b. Liver- 
pool. Other finished iron rates are £6 10s. for hoop iron. 

The serious depression in the tin-plate trade, which led to the 
suspension of Messrs. Morewood and Co., of Llanelly, has extended 
to South Staffordshire, and particularly the Bilston district, which 
is noted for the manufacture of tin-plates and high-class steel 
sheets. Owing to the severe Welsh competition, Messrs. S, 
Thompson and Co,, Manor Works, Bilston, have found it necessary 
to contract their tin-plate branch, and are starting additional mills 
for the rolling of steel sheets. Messrs. Hatton, also of Bilston, 
whose tin-plate brands have a world-wide reputation, are also 
closing their ped. ne department, and turning their whole atten- 
tion to the production of their best iron, steel, and tin sheet 
specialities. When trade is better the latter firm contemplate 
reconstructing their tin-plate works, which are growing out of 
date. 

The copper market on Tuesday still showed considerable strength, 
G.M.B, were quoted, cash £01 2s. 6d. to £51 7s. 6d. on the 
London market, and £51 10s. to £51 15s. three months, being 
3s, 9d, per ton better at the close than the previous day. The 
United States has shipped 3900 tons during the last week, the in- 
creased shipments being set down to a desire to get the metal across 
before the feared outbreak of war. 

Coal business is rather quiet, but there is still a moderate amount 
of trade in the house coal and manufacturing fuel departments, 
The demand for works fuel shows rather less life, owing to the 
falling off in the tube and cycle works, as compared with last year. 
Prices are fairly well supported by the half-yearly contracts for 
gas companies and other large consumers. Common forge coal 
realises 7s, to 8s., and best 1s. to 1s, 6d. extra ; furnace qualities 
are 8s, to 9s, 6d., and house coal varies from 8s, 6d, to 12s, 6d., all 
at the pits, 


Cur 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester,—With the continued somewhat unsettled foreign 
outlook, and rumours of possible labour troubles in an important 
branch of the engineering trade, only partially affected by the 
recent dispute, there has , Ses a disposition in many quarters to 
take advantage of the pending holidays to hold back operations 
for the present, beyond covering actually pressing requirements, 
and only a quiet sort of business has been put through during the 
past week, The position, however, taking it all through, con- 
tinues strong ; and there is abundance of activity in all branches 
of the iron-using trades to maintain a brisk and thoroughly sound 
business, the only disturbing element being the possibility of com- 
plications in some form or other giving a check to the otherwise 
satisfactory prospects for the future. There is, however, no dis- 
position to take any really pessimistic view with regard to these 
possibilities, the general feeling being that, whatever difficulties 
may arise, some way out of them will be found, without any really 
serious disturbance of trade. 

The Manchester Iron Exchange on Tuesday was tolerably well 
attended, and considering the approaching holiday season, there 
was a fair amount of inquiry both for raw and manufactured 
material, and a steady, healthy tone throughout the market. For 
one or two tolerably large pig iron orders under negotiation, mer- 
chants have been quoting under makers’ rates, but makers them- 
selves are exceedingly firm at their full list prices, and do not 
attempt to compete for business. In fact, they are mostly so fully 
booked over the next two or three months that they have very 
little iron to offer, and some of them are not a little curious as to 
how merchants who are underquoting will manage to cover these 
transactions. Lancashire brands are exceedingly firm at the full 
list rates that have been quoted for some time past ; Lincolnshire, 
which is the brand that is chiefly underquoted, is difficult 
to get from makers in any quantity, and in any case can- 
not be brought under the full list basis, whilst Derbyshire brands 
are also scarce and firm at the maximum rates. Delivered Man- 
chester, local and district brands are quoted 45s, 6d. for forge, to 
48s, 6d. for foundry Lancashire, less 24 ; 43s. for forge, to 45s. 6d. 
for foundry Lincolnshire, and 48s, 6d. to 49s, for foundry Verby- 
shire, net cazh, Middlesbrough and Scotch brands are perha 
to some extent affected by the fluctuations in warrants, but the 
current market prices are without quotable change from last week, 
foundry Middlesbrough ranging from 48s. 4d. and 48s. 7d. for open 
brands up to 49s, 7d. as makers’ quotations, net, delivered by rail 
Manchester, with Scotch iron averaging 47s, 6d. to 47s, 9d. for 
Glengarnock, and 47s, 9d, to 48s, for Eglinton, net prompt cash, at 
the Mersey ports, and 2s, 3d, more Manchester docks, American 





pig iron has for the present ceased to be a serious competitor so far 
as delivery Manchester docks is concerned, practically no new 
cargoes being just now sent forward by the Manchester Ship Canal, 
owing to the difficulty with regard to favourable freights. Quota- 
tions for ordinary brands, delivered docks, are consequently little 
more than nominal at 45s. 6d., but there is still plenty of iron offer- 
ing at the ports on the Mersey at about 43s. 6d., which is available 
for some of the Lancashire iron-using districts, where favourable 
railway rates are obtainable. 

In the finished iron-making trade local makers report a 
moderately brisk demand for bars, and in one or two cases they 
are declining to book further orders under £5 15s. is, how- 
ever, is a price only got in very special cases, £5 13s. 9d. repre- 
senting about the average selling figure, with as low as £5 12s, 6d. 
still taken in some instances. North Staffordshire bars remain at 
about £5 17s. 6d. to £6, delivered here. With regard to hoops 
and sheets, there is nothing new to report. 

Activity is maintained in the steel trade, with a continued 
hardening in prices, Foundry hematites range, according to 
brand, from about 58s. to 58s, 6d. up to 59s, 6d. and 60s., less 24, 
with local billets about £4 6s. 3d., net, delivered here. Local- 
made bars are still obtainable at £6 to £6 5s., with better qualities 
quoted £6 10s, to £6 12s, 6d., and steel boiler plates £6 10s., 

elivered here, 

Although, as met in my previous notes, the pressure of new 
work offering in the engineering trades of this district which was 
so marked a feature immediately after the settlement of the recent 
dispute has slackened off, owing no doubt to some of the 
customers—finding they had no chance of securing the completion 
of their orders within a reasonable period—transferring their 
inquiries elsewhere ; whilst, in addition, the large bulk of the work 
held in abeyance during the strike has now been placed, and the 
result is that trade is getting into something like its normal 
condition, the position all through continues one of exceptional 
briskness, This activity is not unnaturally creating a restless 
feeling amongst the workmen in some sections of the engineering 
industry, and in the boilermaking trade, which has not been 
so brisk for several years past as it is at present, there would 
seem to be more than a probability of some trouble with 
the workmen, over wages and other labour questions, The Lanca- 
shire boilermaking trade was only very partially affected by 
the recent dispute, the leading firms not joining the federated 
employers until close upon the settlement, and with the present 
exceptional activity it is generally anticipated that some advance 
in wages will be conceded rather than enter into a disastrous dispute 
with the workmen. In all other sections of the engineering trade 
full activity is also reported, with orders in hand to carry most 
establishments well over the present year, the only unsatisfactory 
feature being that the trade unions have still on their books con- 
siderably more than the average number of out-of-work members, 
which may be taken as an indication that, notwithstanding this 
exceptional briskness, some portion of the men who went out on 
strike have not yet been again taken on. 

The Manchester Engineering Trade Employers’ Association has 
now practically completed the arrangements that have been in 
hand both during and since the recent dispute for establishing a 
special benefit organisation for the foremen, so that they may be 
altogether independent of the trade union organisations. Although 
necessarily there has been on the part of some of the foremen a 
strong reluctance to breaking away from their old trade societies, 
It is understood that the Federated Employers’ benefit scheme has 
met with a very satisfactory measure of support, and that already a 
large number of the foremen have intimated their willingness to 
join the new scheme in preference to the trade unions ; and there 
is every expectation that, so far as most of the engineering works 
throughout the district are concerned, it will be established on a 
thoroughly successful and permanent basis. The Manchester 
Association has unanimously elected Mr. Arthur Coventry, of 
Messrs. Smith and Coventry, the well-known Manchester tool 
makers, president of the local organisation, in place of the late 
Colonel Dyer. 

In the coal trade a generally steady tone is maintained as 
regards local business, due in the first place to continued activity 
in the demand for house coal ; whilst the serious miners’ dispute 
in South Wales is further helping to strengthen the position of the 
Lancashire shipping trade from the Mersey ports, where there has 
been a considerable advance in prices during the past week. Local 
collieries are mostly on full time, and are or disposing of 
their present production without much difficulty. e probability 
of any definite reduction in round-coal prices—which was here-and- 
there talked of last month—would seem to have disappeared, at any 
rate for the present ; whilst the usual April reduction in Yorkshire 
coals coming into this district has not yet been put into opera- 
tion, although probably concessions may be so 8 as necessity 
arises, Current quoted rates for Lancashire house coal remain 
unchanged. The lower-class round coals continue in fairly 
good request for ironmaking, steam, and general manufac- 
turing purposes, the activity throughout all the principal coal-using 
industries necessarily representing a full average consumption, 
and with an improvement in the shipping trade, where prices have 
recently been cut excessively low, the outlook would be rendered 
much more satisfactory. Quotations at local collieries on inland 
sales remain at about 6s. 6d. per ton for ordinary steam and forge 
coal at the pit mouth, but for shipment 8s. 6d. to 9s. 6d. may now 
be taken as the minimum, with 10s. 6d, to 11s. 6d. got on special 
sales of the better qualities, delivered at the ports on the Mersey. 
Engine classes of fuel move off fairly well, with, however, the 
position at collieries varying considerably, some being short of 
supplies and others putting into stock. Really good slack meets 
with a ready sale at late rates, but common sorts are hanging 
rather upon the market. At the pit mouth prices average 3s. to 
3s. 6d.; medium, 3s. 9d. to 4s. 3d.; and best sorts, 4s. 6d. to 4s. 9d. 

The forthcoming operation of the Workmen’s Compensation 
Act is necessarily just now attracting a good deal of interest 
all through the coal trade of Lancashire, and it is now practically 
certain that the coalowners, almost without exception, will be 
compelled to work their pits under the Act, as the men, acting 
under the instructions of the Miners’ Federation, have declined to 
accept as substitutes either the permanent relief funds, which have 
for many years past met all requirements in a most satisfactory 
manner, or even the separate and distinct funds which have been 
established at many of the large local collieries, and which have 
really provided for death or accidents much more satisfac- 
torily than any provisions under the new Act. I understand, 
however, from a conversation with the general secretary of the 
Miners’ Federation, that there is no intention of relinquish- 
ing the permanent relief organisation. It will simply, when the 
coalowners discontinue their 25 per cent. contributions, be taken 
over entirely by the miners, and managed by them—in the first 
place to continue the relief to those who are already on the funds, 
and secondly to provide for cases which may not come under the 
Act, or for other emergencies which may arise in connection with 
the operation of the new enactment, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the South Yorkshire coal district there is very little of im- 
portance to note in the way of change. The volume of trade is 
well maintained for the time of the year, while confidence is freely 
expressed that improvement will soon set in with regard to still 
brisker business, Although in the beginning of April there is 
usually a reduction in prices, the tendency, it is expected, will be 
the other way this season. In fact, a meeting of the owners of 
house coal pits was held at the end of last week to consider whether 
the reduction usually made on the first day of April should 
come into force, The meeting decided that the state a trade did 
not warrant any alteration, and it wasagreed to continue the current 








quotations. The meeting took place while the severe weather was 
on, and no doubt the cold had some effect in the unanimity of the 
coalowners to maintain winter values. A very good trade is at 

resent doing for London and the Eastern Counties, while the 
local demand is well up to the average. Best Silkstones range 
from 8s. 6d. to 9s. per ton ; ordinary, from 7s. per ton ; Barnsley 
house, 7s. 6d. to 8s. per ton; seconds, from 6s, 6d. per ton. 
Although the shipping season has not yet begun, a large tonnage 
is being sent to the Humber ports. The demand for Yorkshire 
steam coal is certain to be increased through the trouble 
in South Wales. The view is here that this influence 
will be of very brief duration, as it is not expected that, although 
some 80,000 miners are now “‘ out,” the stoppage will be of long 
duration. Steam coalowners look forward to better values as the 
season advances. The inland demand is well sustained, while the 
railway companies are having deliveries made quite up to the 
quantities contracted for. Barnsley hards are 7s. to 7s. 6d. per 
ton ; seconds, from 6s, per ton. In some instances an advance of 
6d. per ton has been obtained in the open market. Although the 
days are now lengthening, there is no falling off in the cal] for gas 
coal, Engine fuel is in considerable request, and the shorter time 
worked by the house-coal pits is diminishing supplies of small 
coal, thus causing prices to be somewhat firm. Nuts fetch 6s. to 
6s. 6d. per ton ; screened slack, from 4s. per ton ; pit slack, from 
2s, per ton. There is a pretty good business doing in coke, values 
being firm at 11s. to 12s. per ton in the best qualities, and 9s. to 
10s. per ton in secondary grades. 

In the iron trade rumours of war have not made any appreciable 
effect, quotations remaining practically unaltered. Business, 
however, is active, and this has considerable influence in discount- 
ing any adverse effects caused by expectation of the peace being 
broken. There has rarely been a time when the heavy trades, 
particularly in military, shipbuilding, and railway material, were 
so fully employed, and there is every expectation of the pressure 
being more than maintained. Orders for guns and projectiles are 
being freely placed, and these are certain to get greater as the 
year advances. In the heavy establishments the Easter holidays, 
which begin to-morrow—Good Friday—will be of unusually short 
duration, as the management in the various works are excessively 
anxious to get as much work out of hand as they can, to be at 
liberty to meet the abnormal pressure which is pretty confidently 
looked for in various departments later on. 

In the file trade machinery continues to be more freely used, 
yet, in spite of the more general resort to machines, the hand-file 
cutters are well employed. Although Sheffield has a good reputa- 
tion for the production of file-cutting machines, a German machine 
recently placed on the market is in operation in some of the work- 
shops. The edge tool generally is looking up again, but there is 
oie like the pressure there was with the foreign markets when 
the engineering trouble was on. Manufacturers of scythes, reap- 
ing hooks, sickles, and the wide run of field and garden tools, are 
looking forward to a brisk season, the orders already booked being 
considerably in advance of those received in the corresponding 
period of last year. 

The cutlery trade remains as dull as last reported, the chief 
cause being the continued depression in the United States, where, 
for the little trade there is, competition gets increasingly severe. 
The silver and electro-plating trades are a little better; the 
Government contract for metal spoons, which is a considerable 
line, has gone to Birmingham. The quotations sent in by the 
Sheffield firms were considered exceedingly ‘‘ fine,” being very 
little over cost. Still, they were not low enough to secure the 
work, 

Several of our leading manufacturers who have been abroad on 
business and pleasure have now returned. The reports vary very 
much, In the Transvaal business is stated to be about as bad as 
it can be. American and German competition is found keener 
than ever, and there can be no improvement unti] confidence re- 
turns. If the Transvaal Government would grant reasonable con- 
cessions, the general opinion of Sheffield manufacturers who have 
been there is that the trade would at once improve by leaps and 
bounds, to the benefit not only of England, but of other countries. 
In Egypt the French influence continues to be very strong, and a 
good deal of work which it is thought should have come to Eng- 
land goes to France and Germany. Several Sheffield firms are 
doing better in Russia, where there is every prospect of that 
country developing far more important business in steel, and goods 
made from steel, than has ever been done before. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE rumours of wars continue to trouble the iron market con- 
siderably, and this is most felt in the Cleveland pig iron trade, and 
the tendency among buyers of pig iron appears to be to buy from 
hand to mouth. It is, however, satisfactory to see some improve- 
ment in the finished iron and steel branches, more particularly 
those which derive a large proportion of their work from the ship- 
builders, as they as well as the engineers are rapidly making up for 
lost time, and shipowners seeing the price of vessels going up 
rapidly are anxious to place further orders without delay. It may 
be said that there is quite a little boom in shipbuilding now, 
and producers of plates and angles are profiting thereby. The 
launches in this district have been very few during the past 
quarter ; indeed, at Middlesbrough, there have been none at all, 
such a circumstance being unprecedented, and it must be attributed 
to the recent strike of engineers. 

A considerable number of sales of No. 3 Cleveland G.M.B. pig 
iron have been made this week, both by makers and merchants, at 
40s. per ton, delivery to be immediate, but the leading producers, 
who have plenty of orders already on their books, refused to 
do business at any such figures, though it has been urged that 
prices may be lower this month, even as they were in the April of 
last year, when trade was in a better condition, shipments con- 
siderably heavier, and stocks declining rapidly. It is certainly not 
an uncommon occurrence to find the prices of April decline ; and 
last year, amid the good trade the April price was the lowest of 
the year, 38s. being reached for No. 3. For No, 1 Cleveland pig 
iron 42s, has been paid this week ; for No. 4 foundry, 39s, 6d.; for 
grey forge, 38s, 3d.; and for mottled and white, 38s. 

e hematite iron market is stronger, partly because of the 
improvement in the shipbuilding industry, and the consequent 
increase of business in the plate and angle trades. These stocks 
are small and decreasing, and there is to be taken into account the 
probable outbreak of war between Spain and the United States, 
which must naturally cause an increase in the cost of production of 
hematite pig iron, as the ore will become dearer ; not because the 
Americans can injure the trade of Spain with other European 
countries, for they will have enough to do to guard their own 
coasts. The war would cause a scarcity of labour at the mines, as 
many of the miners would be drafted off into the army. Besides 
this, there is the fear that a Carlist rising would interfere with the 
production of ore. This week’s price of Rubio ore does not 
differ materially from that of last week. Mixed numbers of East 
Coast hematite pig iron are sold at 50s., and some of the producers 
also realise 50s. bd, for early delivery. 

The record of exports of pig iron from the Cleveland district 
is not one on which the traders can congratulate themselves, the 
quarter’s statistics being as unsatisfactory as those for the month 
of March. The misfortune is that they have to compare with 
an extraordinarily good time, for that the first half of last year 
undoubtedly was. The record for March fell short of that of the 
corresponding month in the last two years—they were more than 
33,000 tons short of March, 1897, but they exceeded that of any 
year prior to 1896. It was expected, however, that a shipment 
of at least 100,000 tons would have been made, and it was in a 
great measure due to the bad weather in the latter part of the 
month that the exports did not reach that goal. The following 
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is the record for the month, as compared with that for the months | time, and all the outstanding features of the trade point towards a 


named :— 


Coastwise. Foreign. Total. 

Tons. Tons. Tons. 

March, 1898 45,3138 50,945 96,258 
February, 1898 Sa ae 77,338 
March, 1897 ae ee | ee 129,579 
March, 1896 .. .. .. 50,427 52,483... 102,910 


The quieter shipments for this year represented considerable de- 
creases, as compared with last year, to Germany, Holland, France, 
Belgium, Norway, Sweden, and Italy. The coastwise deliveries 
declined 20 per cent., chiefly to Wales. 

The quarter's export of pig iron from Cleveland showed a reduc- 
tion of 42,109 tons, or nearly 15 per cent. less than those of the 
corresponding three months of 1897 ; but nevertheless last year’s 
were the only figures that have exceeded those of the current 
year. The exports to foreign ports were 110,802 tons, or nearly 
23,000 tons less than in 1887, but they were the best on record 
with that exception. The decrease from last year was due to the 
reduction to Germany, which, direct and ¢/@ Holland, bas only 
had 48,000 tons of Cleveland iron during the past quarter, 
against 63,000 tons in the corresponding three months of 
last year. Belgium only had 10,463 tons as compared with 21,605 
tons ; France, 8153 tons against 11,980 tons ; Sweden and Norway, 
8965 tons against 14,513 tons. Germany has during the last two 
years been taking pig iron very heavily from Cleveland, but having 
increased its make by something like a million and a-half tons 
within the last year or so, native producers can now supply a larger 
proportion of the requirements of the country, and thus the pig 
iron makers of the North of England will have to find another 
market for iron which Germany would have taken if her own out- 
put had not been enlarged. The coastwise shipments from Cleve- 
land were 19,500 tons less than last year’s, the deliveries to Wales 
having fallen off very considerably, being less than half the 
quantity reported for the corresponding quarter of 1897. In Scot- 
land 105,430 tons were sent during the first quarter of the year. 
During the last four years the exports during the first quarter 
have been as under :— 


Coastwise. Foreign. Total. 

Tons. Tons. Tons. 

185 i | ee 71,851 174,663 
S06 ° 141,191 100,723 241,914 
187 cc oe as eens 133,404 287,268 
1809S A -- 134,357 110,802 245,159 


The finished iron and steel industries of the North of England 
do not show anything like the dulness that is reported in the pig 
iron trade. Mills are actively employed, and manufacturers have 
every reason to believe that they will continue to be so during the 
rest of the year, judging from the reports which are given respect- 
ing the position of affairs in the shipbuilding, engineering, and the 
other branches of the trade that are large consumers of manu- 
factured iron and steel. The report that the Scotch plate and 
angle makers can hardly satisfy the requirements of their 
customers is strengthening the attitude of the North of England firms 
engaged in the same line, for they are practically as busy, and the 
announcements that American plates are being imported into 
Belfast and the Clyde is not at present a source of disquiet, 
because home producers are not really in a position to execute the 
orders. When, as now, they can get the prices they ask for all 
the iron and steel they can produce, it can hardly be expected of 
them that they will accept less to keep out a few thousand tons of 
foreign plates. If they were short of work, and could not secure 
such favourable prices, then they would be prepared to compete 
keenly. The rail makers are much in the same position as the 
plate and angle producers. Steel ship plates have advanced 
another half crown, and are £5 12s. 6d.; iron ship plates, £57s. 6d.; 
steel ship angles, £5 10s.; iron ship angles, £5 5s., all less 24 per 
cent. f.o.t., with other descriptions of plates and angles in propor- 
tion. Heavy steel rails are at £4 10s. net at works. Most firms 
are doing well in the bar department, and especially is this the 
case in regard to their export business. They quote £5 5s. 6d, for 
common iron bars. Packing iron has been advanced to £4 lis. It 
may be said that the chief feature of the manufactured iron and 
steel industry this week is the little boom in the plate and 
angle trades, and the further advance made this week appears to be 
fully justified. 

The contract for the extension of Middlesbrough dock has been 
given by the directors of the North-Eastern Railway Co., the 
owners, to Mr. John Scott, of Cotherstone, who carried out the 
Hury waterworks contract for the Middlesbrough and Stockton 
Corporations Water Board. 

The adoption of electric lighting for the town of West Hartle- 
pool is now almost within measurable distance, for the electric 
lighting committee of the Corporation have approved plans for a 
generating station, which is estimated to cost £7000. A refuse 
destructor will be placed in proximity, the heat from which is to 
be utilised to generate steam to drive the electric plant. 

Messrs. Sir Christopher Furness, Westgarth, and Co., Limited, 
Middlesbrough, have completed a set of shear legs at their new 
wharf on the Tees, which are said to be the most powerful in the 
district. They are capable of lifting 100 tons, and will be tested 
to 110 tons. The front legs are each 130ft. high, and the back 
170ft. This firm are to put engines into the Ragnor, a 3000-ton 
cargo boat, owned and built in Norway. This is the first time a 
steamer has been sent to the Tees from across the North Sea for 
her engines. Sir Christopher Furness, Westgarth, and Co., have, 
however, on order several sets of engines for the same shipbuilders, 
Messrs. Craig, Taylor, and Co., shipbuilders, Thornaby-on-Tees, 
are about to considerably enlarge their yard. 

In the coal trade there is a substantial increase in business, and 
deliveries are extremely heavy, partly because there was so much 
leeway to be made up as a legacy from the late storm, and partly 
sbecause of the coming holidays, when consumers want a stock in 
‘hand, so as not to be inconvenienced by the stoppage of thecollieries. 
Further than that, the trouble in Wales is sending a lot of customers 
to the North of England, and there is a good deal of excitement 
in the coal market in consequence. There is not a great deal of 
co :] available for sale, as most of the coal to be raised is already 
contracted for. On this account fancy prices are being paid, 
and coalowners regret that they are not in a position to take fuller 
advantage of the situation that has been developed. It is the steam 
coal trade that will most profit by the misfortune of Wales, and it 
is in that branch that the briskness has made itself most pro- 
nounced. There is a pressure of demand for coal for the coaling 
stations. Coke is in better request, partly because of the stoppage 
in South Wales, and there is a decidedly stronger demand for 
exports. For delivery to the furnaces in this district the average 
price is about 13s, 6d. per ton. 

A purse of gold and an illuminated address has been presented 
to Mr. J. J. Lishman, who has resigned his appointment after 
being twenty-six years manager of Messrs, Straker and Love’s 


Brandon Collieries. 

















NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is great and increasing animation in the Scotch iron and 
steel trades ; much more so, indeed, than is indicated by the con- 
dition of the warrant market, which has for several weeks been 
almost quite devoid of interest. Prices of Scotch pig iron 
warrants have been remarkably steady in the first quarter of the 
year now past. The average price in January was 45s. 94d.; in 
February, 45s. 97d.; and in March, 46s, 3d., so that while there 
has been great steadiness, the tendency has latterly been upward. 
This state of matters presents quite a contrast to what took place 
in the first three months of 1897. In January of that year mixed 
numbers of Scotch warrants averaged 48s, 44d. The price in 
February had fallen to 46s, 104d., and in March to 45s. 44d., going 
down to 44s, 1?d. in July. From that latter figure the recovery 
wa; very slow and gradual; but it has continued up to the present 
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still further improvement. 

The warrant market was dull last week, and prices gave way to 
some extent, but there has been a little more interest in the 
business this week, with a slight upward turn in prices. Scotch 
warrants were done at 46s. 2d. to 46s, 3d. cash, and 46s. 3d. to 
46s. 54d. one month. The transactions in Cleveland warrants were 
at 40s. 1}d. and 40s. cash, and 40s. 5d. to 40s. 34d. one month, 
some business being also done in this class of iron at 40s. 1d. for 
delivery in fourteen days. Cumberland hematite warrants were 
done at 49s, 6d., and 49s, 6$d. cash, and 49s, 84d. to 49s, 94d. one 
month. 

There is a large and steady consumption of Scotch-made hema- 
tite, the price of which is quoted by merchants at 53s. 6d. per 


| ton delivered at steel works. 


In the course of the past week one furnace was taken off 
hematite and placed on the manufacture of ordinary iron at the 
Clyde Ironworks. There are now thirty-nine furnaces making 
hematite, thirty-six ordinary, and six basic iron, the total of 
eighty-one thus blowing in Scotland comparing with the same 
number at this time last year. 

The prices of Scotch makers’ iron are steady, as follow :—Govan 
and Monkland, f.o.b. at Glasgow, per ton, Nos. 1, 46s, 74d.; Nos. 3, 
46s, 3d.; Wishaw and Carnbroe, Nos. 1, 46s. 104d.; Nos. 3, 
46s. 44d.; Clyde, No. 1, 51s.; No. 3, 47s. 6d.; Gartsherrie, Calder, 
and Summerlee, Nos. 1, 51s. 6d.; Nos, 3, 48s.; Coltness, No. 1, 
52s. 6d.; No. 3, 48s. 6d.; Glengarnock, at Ardrossan, No. 1, 
51s. 3d.; No. 3, 46s. 3d.; Eglinton, at Ardrossan or Troon, and 
Dalmellington, at Ayr, Nos. 1, 48s. 3d.; Nos. 3, 46s. 9d.; Shotts, 
at Leith, No. 1, 52s.; No. 3, 48s.; Carron, at Grangemouth, No, 1, 
51s. 6d.; No. 3, 48s. 

Stocks of pig iron in Glasgow warrant stores were down 477 tons 
in the past week, and there is a decrease in the past three months 
of 5000 tons, while the existing stock is about 30,000 tons less than 
it was at this time last year, notwithstanding the very large con- 
sumptive demand that has been experienced in the interval. 

The week’s pig iron shipments at Scottish ports amounted to 
7436 tons, compared with 4979 in the same period of last year. 
The quantity sent abroad has improved to some extent, but is still 
very much less than it has frequently been in former times. The 
arrivals of Middlesbrough pigs at Grangemouth were 9735 tons, or 
1167 more than in the same week of last year. 

In the steel trade the demand for delivery of ship plates has 
become very pressing, insomuch that at a number of works where 
non-union men are employed, the men have recently been required, 
not only to melt the metal, but actually to tap the furnaces and 
produce ingots on Sunday, so that the rolling and cogging mills 
might be fully supplied. It appears that the men’s society has a 
rule whereby Sunday labour is prohibited, and it is stated that 
there is a probability of the members of the union who are em- 
ployed along with non-unionists at the works in question will 
be withdrawn, if Sunday labour is not straightway discontinued. 

There has been some excitement and not a little irregularity 
with Scottish coal markets, especially those on Clyde, owing to the 
dispute in the trade of South Wales. Coalmasters in the Glasgow 
district, for example, had in many cases been pretty well sold for 
April, so that they have not been in a position readily to meet the 
sudden requirements of the case. The inquiries have been so 
pressing on some days that business has been done at considerably 
increased prices, and quotations for certain qualities of coal have 
been run up as much as 2s. per ton. It is therefore impossible to 
give regular quotations this week. Freights are firmer to some 
extent, The total coal shipments from Scottish ports in the past 
week were 133,776 tons, against 135,025 in the preceding week, 
and 137,076 in the corresponding week of last year. 

The colliers in some localities have been holding idle days, and 
endeavouring thus to produce an artificial scarcity of coals in order 
to obtain an advance of wages. Whether they will succeed 
depends mainly on the issue of the trouble in Wales. 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

ON account of the coal dispute, acondition approaching to paralysis 
exists at the Docks, Cardiff. There is little or no traffic coming down 
the railways, and the loss to the Taff Vale, Rhymney, and Barry 
Companies is estimated at £20,000 per week. Many men are 
receiving notice, and others are on short time. At the dry docks 
and repairing works business is slack, and unless a speedy change 
is brought about a general dislocation of business is inevitable. 
On Tuesday there was only one fixture :—Singapore, 18s. 

Some Cardiff coalowners are to be congratulated upon getting 
off some large cargoes to foreign destinations at the last moment. 
I name a few: 4500 tons to Singapore, 4100 tons to Buenos, 4500 
tons to East London, 6350 tons to Genoa, 9400 tons to Bombay by 
the Knight Errant, with 400 tons of coke, and 4500 tons to the 
same destination by the Aldgate ; 2650 tons to Brindisi, and 2750 
tons to St. Thomas, West Indies. Amongst the vessels that came 
into Barry last week was the Labuan, of Liverpool, for 6000 tons 
of coal for the Russian fleet ; freight, 30s. per ton ; destination, 
Port Arthur. On Monday 4400 tons went to Suez, 2150 tons to 
Salonica, 2100 tons to Port Said, 3600 tons to Santos, and half a 
dozen of 1000 tons and upwards to various destinations, Rumours 
are rife that the naval authorities are buying largely elsewhere. 
The disaster has also brought the Forest of Dean coal into Cardiff 
market, and urgency demands are numerous to every possible 
colliery for supplies from certain distances. The Coalbrook men 
have been conceded a 20 per cent. advance. Vessels are being 
diverted to other ports, and some in are leaving in ballast. At 
the best, considering the heavy contracts made, Cardiff had, prior 
to the crisis, only 25 per cent. of output to deal with. Now the 
condition is trying. 

On Change, Cardiff, this week it was reported that large steam 
coal has been selling in small parcels for any figure between 18s. 
and 2s., drys have changed hands at 15s. to 16s., nuts at 15s., and 
small from 9s, 6d., 10s. 6d., and even lls. per ton. House coals 
have been selling for inland delivery between 18s. and 21s, Even 
patent fuel has gone up with a bound, and brands quoted at 12s, 
per ton a few days ago, less 24, were unobtainable for 20s. net. 
Coke continues in full demand, but prices and supplies are un- 
certain even fora day. At Swansea the coal trade has been very 
brisk ; shipments last week totalled 42,433 tons, and patent fuel 
9040 tons. Newport foreign total, 44,882 tons ; coastwise, 16,508 
tons. 

The action of the colliers has told seriously upon the iron and 
steel prospects, and in all directions I hear of preparations for 
damping down furnaces, and lessening work in most or all the 
departments. This is particularly the case in districts adjoining 
Cardiff and Newport. At Cyfarthfa one furnace was blown out 
on Sunday, and at most works, if the colliers remain out a week, 
there will be active preparations for stopping. 

At the present juncture iron and steel quotations are pretty well 
suspended, as it is quite impossible to arrange for future business, 
supply being uncertain. In the Swansea district there is more 
animation and more hopefulness. In the Swansea Valley no 
collieries are governed by the sliding scale, and as prices are going 
up at a rapid rate, advances of wages are already conceded, At 
Curt-y-Bettws and Primrose Pits the demands of the men have been 
granted, and it is expected others wil] follow. The full comple- 
ment of furnaces were smelting last week at Landore, Duffryn, 
Upper Forest and Cwmfelin, but there was one less at Pontardawe, 
and one only at the Midlands. The various mills in the staple 
trade are busy. At Foxhole the large sheet mil], the largest in 
Wales, re-started this week. The Mannesmann Works are now 
very busy. The Standard engineering sheds of Llansamlet also 
are in full drive. 

The shipments of tin-plates from Swansea this week were limited 
to 37,482 ai but 49,080 came from the works, Stocks are at 
136,319 boxes, Pig iron is about 14 dearer for Scotch and 





———— 


Middlesbrough. The only quotation given for tin-plates is 9s 9d 
cokes ; but deficient supply of coal in some quarters, and highly 
advanced prices generally, with falling off in the supply of tj 
bars, must seriously hamper or block business altogether, . 

At Llanelly the tin-plate works are going regularly, and a start 
is soon expected at the Dafen works. The 1874 list has now bee 
generally abandoned in the district and 15 per cent. reduction 
conceded. At Morewood’s 25 per cent. has been demanded but 
it remains to be seen whether this will be given. It is clear that 
vigorous effort is being made in various ways, and in the best 
interest of men and shareholders, to keep the works going, Men 
are understood as refusing the concession. 

At Fry and Everett's, in ecnsequence of considerable alterations 
reconstruction of furnaces, &c., the cupolas, calciners, and 
agglomerating furnaces were out this week, but a restart is 
expected in a fortnight. 

ast week the Cardiff Dowlais ironworks achieved a record jn 
turning out 1981 tons from the blast furnaces. Generally the out- 
look in the steel trade was regarded as promising up to the eve of 
the coal crisis, 

An unsuccessful factory prosecution took place a few days ago 
at Llanelly. Whilst a workman was engaged in gearing a machine 
the engine was started before the guard was placed, and he was 
drawn in and killed, It was contended that the work could be 
safely done while the machine was in motion, but the magistrates 
could not agree, and dismissed the case. It was stated that the 
widow had put ina claim for £1000, 

The Llanelly embankment scheme has been delayed. The 
Council in their scheme trespassed over the high-water work. This 
came under the notice of the Local Government Board, who in 
turn have submitted the case to the Board of Trade, and in the 
meanwhile the Council are blocked. 

The enginemen and stokers have called a meeting for the 9th 
to be held in Cardiff. In addition to general business the delegates 
are to be asked ‘to decide upon the advisability of taking imme. 
diate action for securing an advance in wages, The men at all 
collieries are requested to send delegates.” 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE iron market in this country shows indications of improve. 
ment, though in some departments the amount of business done 
still continues comparatively small; but prospects are better, 
and the dull period of the year is, it appears, reaching its 
termination, 

The position of the Rhenish-Westphalian pig iron market is not 
a satisfactory one for the present ; orders come in slowly, and 
there is a slight increase in stocks reported in various instances, 
consumption being lower than output, though the latter has been 
reduced. Hitherto the price of M. 58 p.t. for forge pig, free 
Siegen, has been well maintained by the Rhenish-Westphalian pig 
iron convention, who are henceforth willing to grant an export 
bounty, which the Luxemburg pig iron syndicate has for a con- 
siderable time past granted voluntarily, and has recently raised 
on M.6 p.t. for one-half of the quantity bought. The billet 
convention still quotes the former prices for home require- 
ments, but is granting a bounty of M. 9 p.t. for export 
orders. Blooms are in slow demand, small sales only being 
effected ; Siegen sorts fetch M, 94 to 95 p.t., Rhenish-Westphalian 
sorts M, 87 to 88 p.t. at works. In bars a very quiet sort of trade 
is generally done, and the physiognomy of this branch of the iron 
industry is certainly anything but bright. Prices, though 
extremely low already, have still been further pressed down by 
competition ; Berlin dealers are reported to have recently offered 
bars in the Westpbalian districts at M. 110 to 112 p.t. Consider- 
able depression is still felt in the sheet trade ; plates are in increas- 
ing demand, but have not improved in quotations. The hoop mills 
are pretty regularly vircants 4 In the business for wire rods a 
general want of animation continues to be felt. The Rheinisch- 
Westphalische Zeituny reports that at a meeting of the wire rod 
convention held in Cologne on March 27th, the export bounty 


for wire articles was fixed on M. 10 p.t. beginning with 
the export business done since February Ist of present 
year, Sixty per cent. of the total make of the Rhenish- 


Westphalian wire mills have to be exported if the mills are to 
be kept going regularly; on foreign markets, however, very 
low prices only can be realised, so that, in spite of an export 
bounty, orders for abroad can only be effected without profit, if 
not with a loss. The wire nail trade is in a state of entire 
depression. A fairly good but by no means brilliant business is 
done in girders ; orders are pretty numerous, but the basis quota- 
tion of M. 108 p.t., free Burbach, is frequently being under- 
quoted. An exceptionally brisk employment is reported to be 
going on at the locomotive and wagon factories, much work being 
secured for the State railways, as well as for electric and small 
track lines ; order books are filled up to end of present year. The 
tube mills continue in good employment, but have been obliged to 
reduce their quotations in consequence of inland and American 
competition. A Hamburg firm has imported American tubes that 
are cheaper than the German make, especially the heavier sorts. 
In the Low Countries, too, pretty large lots of American bars and 
gas tubes have recently been offered. 

There is nothing of special moment to be told concerning the 
Austro-Hungarian iron market. The business in structural iron 
is lower than at this time last year, but there is likely to be an 
improvement before long. An upward moving tendency is reported 
in merchant iron ; especially to the Alpine district, as well as to 
Bohemia and Transylvania, a better trade is done. The majority 
of the machine factories complain of having but little work on 
hand, and there are also only few orders received at the iron 
foundries, ? 

In Belgium the demand on the iron market has improved, and 
the condition of prices are stated to have been more satisfactory. 
Supplies of foreign coal have been increasing in Belgium, owing to 
the higher quotations that are quoted by inland collieries. At a 
tendering for 520,000 t. locomotive coal to the Belgian State Rail- 
ways, all the offers were 0°50f. p.t. higher than at the previous 
tendering. A better feeling is experienced on the French iron 
market. A considerable part of the work for the Exhibition in 
1900 has already been given out. Paris quotations for merchant 
iron are 160 to 165f. p.t. ; for girders, 170 to 175f. p.t. is quoted. 

The Baldwin Locomotive Works, in Philadelphia, which are at 
present engaged in executing an order for twenty-two locomotives 
for Finland, given out by the Russian Government, have again 
received an order by the same Government for thirty-four consoli- 
dation locomotives, weighing 65 tons each. 

The Bulgarian coal trade is steadily increasing. Last year the 
Government collieries of Pernik yielded 80,000 t. pit coal, a great 
part of which was consumed by the Eastern Railways ; besides, 
260 t. briquettes were produced. Output of coal in Bobal 
amounted to 2000 t. 








LEEDS ASSOCIATION OF ENGINEERS.—At the monthly meeting 
of this Association held on Thursday, March 31st, the vice- 
president, Mr. Joe A. Tempest, in the chair, Mr. A. J. Balkwill 
opened a discussion on ‘‘ Natural versys Forced or Induced Draught 
for Boilers.” He gave the results of a number of experiments, 
which pointed to the superiority of the induced draught, both in 
a practical and a commercial sense, and explained the various 
methods of its application. Mr. H. Vernon held that natural 
draught obtained by a chimney was still the best ; while Mr. E. 
Harris endeavoured to show that the forced draught gave the 
greatest advantages, not causing the current to pass over the 
radiant surfaces too quickly, enabling all kinds of fuel to be burnt, 
and being subject to mechanical regulation. Mr. J. C. Jefferson 
advocated the use of a draught indicator, to assist the fireman in 
regulating the draught. Messrs. A. Towler, G. W. Blackburn, and 








others, also took part in the discussion, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 24th. 

LARGER operations in iron and steel construc- 
tion are now being undertaken, —— — 
railroad building. Several meetings of trun 
line managers have been held in New York and 
Chicago within a few days, the papa of 
which are not supposed to reach the - lic, but 
in these cases much has come out because of 
their reference to the early purchasing of material. 
Speaking generally, the outcome of some of these 
gs is that a much more liberal expenditure 
yment is now assured ; in fact, a re- 
is declared to bean absolute necessity on 
Requirements which chief engi- 
neers made out three months ago have been gone 
over, estimates have been revised, and something 
ike a shaken down estimate of what must be bad 
isnow adopted. It means that locomotives, cars, 
rails, machine shop stuff, ties, lumber, and 
material for better freight handling facilities 
in cities will be the chief objective point of 
outlays. As usual the railway officials will 
proceed with their usual caution to place their 
orders. They could not do so at a more propitious 
time. ‘The iron trade is active, absorbing 
225,000 tons of pig iron and more per week. 
The larger steel mills are filling up, and small 
buyers do not attach proper significance to this 
fact. ‘The smaller industrial plants, employing 
from fifty to two or three hundred men, are now 
gathering in a full share of fairly paying work. 
Pig iron production, especially for steel, is grow- 
ing ; forge iron is weak ; and bar mills, except in 
favoured localities are not doing much remunera 
tive work, The plate and structural mills 
captured orders for sixteen thousand tons during 
the past week, Competition is desperate in the 
open field. Southern pig iron makers are anxious 
to profit by agreement between themselves, and 
do not appear to be entirely discouraged by past 
failure. Combinations are industriously agitated 
in two or three other departments of the iron 
trade, without marked progress, 


meetings 1 
in re-equl} 
equipment 
some divisicns. 








LAUNCHES AND TRIAL TRIPS. 





ON the 31st ult. the fine steel screw steamer 
Ethelbryhta left the port for her trial trip. She 
has been built by Messrs. Wm. Gray and Co., 
Ltd., for Mr. J. H. Harrowing, of Whitby. 
She takes Lloyd’s highest class, and is of the 
following dimensions : — Length over all, 325ft.; 
breadth, 47ft.; and depth, 24ft. 10in. The 
engines have been supplied by the Central 
Marine Engine Works of Wm. Gray and Co., 
and are of their well-known triple-expansion 
type, having cylinders 25in., 40in., and 65in. 
diameter, with 42in. stroke, and two large steel 
boilers working at a pressure of 160 Ib. per 
square inch, After adjustment of compasses a 
arty of ladies and gentlemen were taken on 
Cae by tug, amongst whom were:—Mr. J. H. 
Harrowing, owner; Messrs. T. Beckwith and T. 
Hodgson, Easingwold ; Mr. T. Bumett, Mr. and 
Mrs. Noble, Mr. T. Brand, and Mr. W. A. Rhodes, 
Whitby ; Miss Carter (Mayoress), and Miss 
Summers, Middlesbrough; Mr. W. Weatherill, 
Redcar ; Mr. J. Walton, under whose superinten- 
dence the vessel and her machinery have been 
constructed ; Mr. W. Taylor, inspecting engineer, 
Whitby ; and Captains Cornforth and Boagey. 
The builders of the ship were represented by 
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7113. Fixinag Tire Cover to Rims, J. Stevenson, 
Liverpool. 

7114. Borriinc Augs, J. Parnall and Parnall and Sons, 
Ltd., Bristol. 

7115, Ormauina, P. Peronne, London. 

7116. Fork Enp for Vevtocirepes, A. P. Maxfield, 
Birmingham. 

7117. Motor Cycies, The Cycle Components Manu- 
facturing Company, Ltd., and C. T. B. Sangster, 
Birmingham. 

7118. New Gearina for Cuain Cycies, W. Gordon, 
London. 

7119. Tire with Loopgp and Wincep Rim, C. Salmon, 
London. 

7120, CLora Dovser, E. Crawshaw, Walmersley cum 

Shuttleworth, near Bury. 

21. Sirrer, C. Schwabenland, Manchester. 

ACETYLENE Lamp, L. 


PORTABLE Farndon, 





71238, Sream Enaines, T. R. Wollaston, Bowdon, 
Cheshire. 

7124. Lamp-cLEANING Appliances, J. Allen and J. 
McRobbie, Glasgow. 

7125. Oarmea., W. Inglis, Glasgow. 

7126. Winpow Fasteners, J. G. Chadwick, Birkdale, 
near Southport. 

7127. Wackine Sticks and 
Manchester. 

7128, Fixing Sas 
Halifax. 

7129. GENERATING ELECTRICAL ENERGY, T., A., andG. 
8. Holmes, Liverpool. 

7130. OprratiIne Swircu-points, T. and G. 8. Holmes 
and R. W. Stewart, Liverpool. 
7131. ELEVATING GRANULAR Substances, P. 
Liverpool. 
7132. Locks, F. 
Shields. 

7133. Srraw-Hat BLockinG Macuine, H. 
J. Smith, and W. R. Dawson, Luton. 

7134. STEERING VESSELS, G, F. FitzGerald and F. T. 
Trouton, Dublin. 

7135. Wat Piva, F. Beyer, Manchester. 

7136. Luccack LaBEL and DrtTacHABLE ENVELOPE, 
H. J. Cowan, Stockton-on-Tees. 

7137. CiGaR-CORE WRAPPING MACHINE, J. R. Schmitt, 
Glasgow. 

7138. Warcu Prorecror, J. Dittrich, Glasgow. 

7139. Propuctnc a New Buack, L. J. E. 
Brussels. 

7140. Uritisinc the Force of Waves, W. Osbaldeston, 
Manchester. 

7141. Drivinc Mecuanism, C. W. Fulton, Paisley. 

7142. STEAM OveR-HEATERS, M. Duisberg and H. F. B. 
Schaefer, Berlin. 

7143. Compounps for Coatinc WaLus, M. B. Church, 
London. 

7144. SpnycmMomerers, L. E. Hill, H. L. Barnard, and 
J.J. Hicks, London 

7145, GENERATING ACETYLENE Gas, J. A. Sinclair and 
E. R. Powell, London. 

7146. Rusper Gus, E. Garnier, London. 

7147. Makino Fasrics, H. W. Reynolds, London. 

7148. Sewine Macuines, H. W. Reynolds, London. 

7149. Minrtary AlmMING AppaRatvs, R. Erfort, London. 

7150. Etectric Locomorivr, H. L. Todd and E. 
Harker, London. 

7151. Treatinc LeatHer, A. McQuade, St. Anne’s-on- 
the-Sea, Lanes. 

7152. SugstiruTe for Learner, A. McQuade, London. 

7153. Birs and Reins, C. F. Miller and D. E. Hipwell, 
London. 

7154. AERATING Water, D. C. MacKenzie and W.S. 
Codner, London. 

7155. VENTILATING BuILDINGs, G. Knowles, London. 

7156. Mou.ps for Makina Gotr Trks, E, A. Jephcott, 
Birmingham. 

7157. PorraBLe ACETYLENE GENERATORS, E. Williams 
and J. Gore, Trowbridge. 


Umpretias, W. Perry, 


Winpow Frames, A. Smith, 


Duff, 
W. Allen and G. W. Knight, South 


Saunders, 


Hubou, 











Captain Murrell, and the engine builders by Mr. | 
The vessel then proceeded to | 


James Lindsay. 
the Tyne, where she takes in a cargo of coal for | 
Bombay, averaging on her way round a speed of 
114 knots. The performance of both vessel and 
her machinery was highly satisfactory. 

On Saturday, the 2nd inst., the s.s. Koordis- 
tan left West Hartlepool for her trial trip. 





a8. Converting Waste SreaM into Power, D. 
Walker, London. 

7159. Puzzie, G. brown, London. 

7160. Syenons, J. D. Richards, London. 

7161. Brakes, G. de Witte, London. 

7162. Date Biocks, F. Grafton-Wignall, London. 

7163. Hixces, W. Gaines, London. 





164. ELecrric SIGNALLING, F. B. Herzog, New York. 
7165. Arn Prope ers, F. H. Pickard, London. 








She has been built by Messrs. William Gray and 
Co., Limited, for Messrs. Frank C, Strick and Co., 
Limited, of Swansea and London. Her length is 
5l6ft.; breadth extreme, 43ft.; and depth 
moulded, 20ft. 10in., and she takes Lloyd's highest 
class. The type of vessel is that of partial awn- 
ing deck, with raised quarter deck and poop, and 
the rig fore-and-aft schooner, with telescoping 
masts, Very tasteful cabin accommodation has 
been seortiol under the poop, consisting of 
saloon, state-rooms, captain's and officers’ rooms. 
The engineer's quarters are amidships, and the 
crew's berths forward. The machinery of the 
Koordistan has been supplied by the Central 
Marine Engine Works of Wm. Gray and Co., Ltd., 
the engines being of the triple-expansion type, 
with cylinders 23in., 36}in., and 62in. diameter 
by 39in. stroke, supplied with steam by one large 
steel boiler working at 160 1b. per square inch, 
and fitted with Howden’s system of forced 
draught. The vessel and machinery have been 
constructed under the superintendence of Mr. 
Archibald Walker, and this gentleman, together 
with Captain Murrell, representing the ship- 
builders, and Mr. T. Mudd the engine builders, 
were present at the trial. After the trial, which 
proved very satisfactory, the vessel proceeded on 
her voyage to London for her first cargo. 








INCORPORATED ASSOCIATION OF MUNICIPAL 
AND County ENGINEERS. — The twenty-fifth 
voluntary pass examination of candidates for the 
offices of municipal engineers and surveyors to 
District Councils, carried out by this Association, 
was held at the Institution of Civil Engineers, by 
the kind permission of that body, on Friday and 
Saturday, the Ist and 2nd instant. There were 
forty-nine entries for this examination, the 
written portion of which was taken on the first 
day. The whole of the second day was occupied 
with the vied voce portion of the examination. 
The examiners were:—(1) For engineering as 
applied to municipal work, A. M. Fowler, M. Inst. 
C.E., past president ; (2) for building construc- 
tion, James Lemon, M. Inst. C.E., past president, 
and Joseph Lobley, M. Inst. C.E., past president ; 
(3) for sanitary science, Francis J. C. May, 
M. Inst. C.E., past president ; (4) for municipal 
and local government law, Chas Jones, M. Inst. 
C.E., past president. Mr. A. M. Fowler, of 
Manchester and Westminster, was the super- 





ntending examiner. 





7166. Printinc MAcHINEs, 8. Thacker, London. 

7167. Trouser SuspenDERS, T. J. Brett, Birmingham 

7168. Drivixne Gear, G. Griffith and J. Howard, 
London 

7169, Antiseptic Soaps, Sir T. G. F. Hesketh, Bart., 
Towcester. 

7170. ELtectric SToraGe Barrerigs, F, F. Yeatman 
and W. Donovan, London. 

7171. Tanninc Hives, E. White, London, 

7172. Topacco Pipes, W. Turner, London, 

7173. Boat-LOWERING ApPaRATus, G. W. 

London. 

7174. LABEL-MAKING Macuing, A. E. A. Brown and 
F. G. Bate, London. 

7175. Loekinc AppLiances, A. Clark, London. 

i. EARTHENWARE Jars, F. Wheeler, London. 

. Countinc Apparatus, G. Lafond, London. 

78. Fitters, K. Abraham, London. 

179, TELEPHONE Posts, P. Germain, London. 

7180. Watrer-cLosets, W. G. Bliss, London. 

7181. Trunks, P. H. Smith, London. 

7182. Buttons, J. A. Flomerfelt, London. 

7183. MEASURING Skirts, A. A. Pinkham, London. 

7184. TREATMENT of ACETYLENE Gas, E. Gurovits, 
London. 

7185. Lucirer Marcu Composition, P. Marquart, 
London. 

7186. GLass Facias, G. Solomon, London. 

7187. Drivinc MECHANISM, W. Aubert, jun., London. 

7iss Countine Device, G. A. Bolton, London 

7189. Borr_e Stoppers, W. L. B. Hinde, London, 

7190. SteREoscopses, G. C. Marks.—{A. Block. France.) 

7191. MINERAL OILs, The Mineral Oils Corporation, 
Ltd., and P. Dvorkovitz, London. 

7192. Motion DIAGRAM-TAKING APPARATUS, C. T. 
Crowden, London, 

7193. ELectric Batrerigs, A. J. Boult.—(J. Cerpaur 
and A, Wilbaux, Belgium.) 

7194. Sprep INpicators for Bicycues, F. R. Simms, 
London. 

7195. ExpLosivE ENGINE IGnitTion Gear, F. R. Simms, 
London. 

7193. ExpLosivE ENGINE IGNITION GEaR, F. R. Simms, 
London, 

7197. Svcar Crusuer for Usk with Groe, J. Bidder, 
London. 

7198. APPARATUS E. W. 
Barton, London. 

7199. PLua for ExecrricaL Firrincs, L. G. Tate, 
London. 

7200. CycLE Supports, J. H. Hyslop, London, 

7201. Rotary Enarnks, T. Shortliff and W. Willerton, 
London. 

7202. Drivinc Gear, C. H. Smart and J. Stoddart, 
London. 

7203. PuonocrapH, W. P. Thompson.—{J. Schocnner, 
Germany.) 

7204. Sewina Macuines, T. H. and J A. Joseph, 
Liverpool. 

7205. WateR Fi.ters, W. 
Liverpool. 

7206. Firg-LicgHters, H. W. Regnander, Manchester. 

7207. Trouser StretcueErR, B, McGill, London, 





Morris, 





‘ 
‘ 











for VENTILATING Rooms, 


Railton and R. Campbell, 


Condensed from “The Illustrated Oficial Journal of 
Patents.” 


7208, TreEaTING the Skins of Raspits, A. Herse, 
London. 

7209. WicKET-KEEPING GLoves, A. A. Lilley, London. 

7210. Arn Pumps, F. Edwards, London. 

7211. Fastener for Boots, G. Hillengass, Baden, Ger- 
many. 

25th March, 1898. 

7212. Prorector for Lapres’ Harts, P. 
Liverpool. 

7213. ComBINATION of Toots for HousrHOLDERs, 8S. G. 
Edwards, Sheffield. 

7214. Paracuute, C. Ritzinger, London. 


F. Corkhill, 


ham. 
7216. TUBELESS INFLATABLE CycLE TirEs, A. Lavelly, 
London. 


Staffs. 

7218. Locks, W. Kaye, Huddersfield. 

7219. Rotter Sranp, W. Terry and E. Hopwood, 
Halifax. 

7220. CLEANING ToBacco Pires, E. G. Brown and H. E. 
Moore, Birmingham. 





. SPRING PoweR APPLIANCE, K. Lewis, Llanelly, 
Carmarthenshire. 

7223. CusHion and Pneumatic Tire, T. Robertson, 
Glasgow. 

7224. CycLe WHees, F. W. and F. E. 
Sheffield. 

7225. Compinc and DrawinGc Leatuers, J. Foulds, 
Bingley. 

. KEEPING MiLk CooL, W. Gibson and J. Aston, 

anchester. 

7227. STENTERING Macutngs, C. L. Jackson, J. Edge, 
and E. Hornby, Manchester. 

7228. Curtna Rupser Goons, H. L. Terry and W. 
Marsh Manchester. 

7229, CycLe ATTACHMENTS, W. P. Fraser and M. Camp- 
bell, Leith. 

7230. Paper Fastener, E. H. Bennett, Pontypool. 

7231. Borinc Too.s, M. L. Sykes and 8. G. Harrison, 
Manchester. 

7232. Puorocraruic Suutrer, 8S. D. and J. D. Me- 
Kellen, Manchester. 


McGrah, 











7233. STEAM-HEATING APPLIANCES, F. W. Barratt, 
Wimborne, Dorset. 

7234. Fryincpans, W. J. Finlay and C. Graham, 
London. 

7235. Aruietic Boor “ Datty,” F. E. Dallaston, 
Bishopstoke. 


7236. DeTERMINING the VeLocity of Air CURRENTS, J. 
Thompson, Cardiff. 

7237. Boiters, E. W. T. Richmond, Liverpool. 

238. Broocu FastENERs, J. Cocking, Sheffield. 

7239. Vatves, C. R. Honiball, Liverpool. 

7240. MACHINE for BENDING Metal, C. H. Knight, Bir- 
mingham. 

7241. AccumuLaTING Motive Power, P. Medaets, 
London. 

7242. Rapip OxipaTion of Drytno O1Ls, J. Hertkorn, 
Berlin. 

7243. CLorues Hooks, A. Klinkhammer, Berlin. 

7244. STenreRING Macuines, R. Waterhouse and 8. 
Mycock, Manchester. 

7245. Cicar Cask, A. Spitzer, Manchester. 

7246. Mixinc Arr, G. Prusheit and C. Kovacsovics, 
Manchester. 

7247. MetHop of VenTILATING Rooms, F. Appleyard, 
London. 

7248. MEecHANICAL Stop Motion for SpInnING FRAMES, 
L. Hargreaves, J. Bancroft, and Howard and Bul- 
lough, Ltd., London. 

7249. Sprnnine Macuines, L. Hargreaves, J. Priestley, 
and Howard und Bullough, Ltd., London. 

7250. Frames, J Calvertand Howard and Bullough, Ltd., 
London. 

7251. Vatve Cover, 8. W. Hodge and T. W. Porter, 
I 











ondon. 

2. Drawina Corks, H. Bisseker and C. C. Hull, 
London. 

253. Trusses, J. and J. Masters, London. 

7254. Tire InrLator for Bicycies, C. G. Knight, 
London. 

7255. GENERATING Kdllisch, 
London. 

7256. Sprocket WHEELS of CycLes, R. 
London. 

7257. INTERNAL ComBusTION Encrngs, P. F. Maceallum, 
Helensburgh, Dumbartonshire. 

7258. Lavatory Basins and Sinks, J. 
Glasgow. 

7259. New PappLe-wHEkL, 8S. P. F. Lehmkuhbl, The 
Hague, Netherlands. 

7260. WHEEL Tires, H. Gabelle and J. Chantraine, 
London. 

7261. ADVERTISING TaBLEs, W. T., S. A., and A. A. 
Waters, Tunbridge Wells. 

7262. Pyeumatic Tires, H. Leighton, London. 

7263. Curtinc and Srampinc Lozencss, C. A. Smith, 
London. 

7264. DErsIGNING Joists, W. E. Dalby, 
London. 

7265. Derectina the TAMPERING of ENVELOPES, F. A. 
Young, London. 

7266. RECORDING PARLIAMENTARY VoTEs, W. H. Howe, 
London. 

7267. MaGNestan CEMENT, J. W. Butler, London. 

7268. ASCERTAINING the CENTRE of a CiRcLE, G. R. 
Geiser, London. 

7269. SutpHipes of ALKALINE Eartus, W. Baranoff, 
E. Hildt, and CU. F. Claus, London. 

7270. Fork, Spoon, and KniFgE CLEANER, A. C. Clark, 
London. 

7271. Brackets for CycLe Lamps, H. H. Lake.—(F. K. 
Phillips, United States.) 

7272. Lapets for Packaces, H. H. Lake.—(J. M. 
Blaisdell, United States.) 

7273. FeepInG Printinc Macuines, H. H. Lake.— 
(J. M. Blaisdell, United States.) 

7274. TYPEWRITING MACHINES, E. Daegel, London. 

7275. VeLocipEpEs, B. F. 8S. Baden-Powell, London. 

7276. FErED-wATER REGULATING Apparatus, T. S. 

King, J. H. Toulmin, T. Coulthard, jun., and W. 

Norris, London. 

RESERVOIR PENHOLDERS, 8S. N. 
London. 

7278. Apparatus for SENDING Messacrs, F. B. Herzog, 
New York. 

7279. ScarF Retarner, C. J. Hubble and S. Johnstone, 
London. 

7280. AuTroMATIC GAS-LIGHTING APPARATUS, S. Rosinski 

and M. V. Ducruixe, London. 

7281. Printers’ Frames, O. Kiinath, London. 

7282, CRANK MECHANISM, F. Guimpert, London. 

7283. Ligutinc Miners’ Lamps, 8. Harrison, Liver- 





2 












ACETYLENE Gas, B. 


L. Scouller, 





Morrison, 





RIVETED 





~ 


B. Westlake, 





pool. 
7284. WInDOW-FASTENINGS, T. and J. J. Burgess, 
Manchester. 
7285. Braze_ess Joint for Cycies, W. Fraser, Bir- 
mingham. 
7286. Masts, W. C. C. Erskine, London. 
7287. MANUFACTURING IRON and STEEL, A. Sattmann, 
London. 
7288. Auromatic Sarety WaTER GavucEs, B. Edgar, 
London. 
7289. Pocket or Fotprna Corkscrews, E. Becker, 
London. 
7200. Toot for Dentat Purposss, I. 
London. 
7291. Apparatus for‘ WinpING YARN, G. L. Oemler, 
London. 
7292, ANIMATED PicruRE-Books, A. Rose, London. 
7293. HAaNDLEs for UmBRELLAas, G. H. Rayner.—{@. N. 
Broderick, Jamaica.) 
7294. FLUID-PRESSURE ENGINE VALVES, J. T. Marshall, 
London. 
7295. Box for Disptayrna Goops, G. Williams, 


Beutelrock, 


London. 
7296. ELtectric Apparatus, H. H. Leigh.—{P. Lemaire, 
France.) 
7297. Macnuinery for MovuLpine Tiss, R. Stanley, 





7215. Guns, C. O. Ellis and KE. W. Wilkinson, Birming- 
| 7206. ExecrricaL BuLt's-EyE Lanterns, J. 








7217. Brick-makinc Macuines, T. Jones, Sedgley, | ‘ 





London, 








7298. Extixcuisuinc Gas Burners, G. 
London. 

7299, ExtincuIsHinc Gas Burners, G. Lentschat, 

| London. 

| 7300. Joints for Meta Boxes, E. F. Griffin and W. E. 

Higgs, London. 

| 7301. Sarevp for Sarery Lamps, G. A. Meyer, London. 
7302. Dyeinc Harr, P. Bertram, London. 

7303. FLaANcinG Preserve Canisters, W. Waller, 
London. 

7304. CLosinc and OpgeNING Canisters, W. Waller, 
London. 

7305. Ex.ecrricaL AccumuLators, J. Tabrar and W. 

Waller, London. 


Lentschat, 


Tabrar 
and W. Waller, London. 

7. Water Gauces for Steam Borers, J. Tabrar 
and W. Waller, London. 


| 7308. Water Gauces for Steam Borers, J. Tabrar 


and W. Waller, London. 
7309. Lockinc RarLway CaRRIAGE Doors, G. Cox, 

London. 
26th Mareh, 1808, 





7310. Divipep CyLinpeR Dynamo, W. Doherty, Liver- 


901, 

73i1. Macuines for Cutrinc Cuarr, G. Kelsey, 
Sheffield. 

7312. Dousix Sarety Pix, F. Molony, London. 

7313. BELLs, J. Boyd, Dublin. 

7314. Sream Generator Furnaces, A. Dalrymple, 
Liverpool. 

7315. Saips’ TELEGRAPHIC AppaRatus, W. 
and R. R. Bevis, jun., Liverpool. 

7316. Equitiprium VaLves, R. R. Bevis, jun., and 
J. H. Gibson, Liverpool. 

7317. IMPARTING a SILKY LustTRE to FaBrics, A. Ash- 
worth, Manchester. 

7318. SappLes for 
London. 

7319. Exrractinc Dust from Grain, G. Porteus, 
Leeds, 

7320. SELF-LUBRICATING STEAM Enorne. G. I. Shefiield 
and J. D. Twinberrow, Newcastle-on-Tyne. 

7321. “ Beer Enaines,” F. M. Sims, and F. T. and 
J. H. Harrop, Manchester. 

7322. Bre.ts, F. Butterfield, W. Renton, and J. Reffitt, 
Halifax. 

7323. PasskNGER Hoists, A. E. Tanner and G. W. Low- 
eock, Manchester. 

7324. ‘‘Sropper” for Ropgs, W. Schmidt, Newcastle- 
on-Tyne. 

7325. OuTeR Covers of Tires for Cycies, A. Brown, 
London. 

7326. WHEELS, E. A. Claremont and F. H. Royce, Man- 
chester. 

7327. CHAFF-CUTTING Macuings, T. M. Bryan, Birming- 


Chadburn 





VELocipEDES, H. Stainbridge, 


ham. 

7328. Rats for Towets, W. T. and E. 8. Browett, 
Coventry. 

7329. PHotocRaPH Sranp, W. T. and E. 8. Browett, 
Coventry. 

7330. Sprayine Water, A. Sharples, Liverpool. 

7331. ATTACHING INFLATORS to CycLes, W. Wall, Brad- 
ford. 

7332, HaNDLE Bars for Cycies, A. E. Sheriff, Brad- 
ford. 

7333. Piates for Srorace Batreriss, E. Mérian, Man- 
chester. 

7334. Drivinc Gear for CycLes, J. Haythorn, Glas- 
gow. 

7335. Wravine Faprics, J. W. Hill and E. Bardsley, 
Manchester. 

7336. ANTISEPTIC Brrap for Savusacrs, W. 

eeds. 

7337. Nosrpac, C. Lansdown, London. 

7338. PERFORATED PatreRns, J. Entwisle.—(The Kur- 
sheedt Manuysacturing Company, United States.) 

7339. Carrs, T. Hughes, Wrexham. 

7340. SHapinc Gor “ Tegs,” F. W. Wareing, Fleet- 
wood, Lancs. 

7341. Oxaxic Acip, J. W. Hill, Glasgow. 

7342. Boxss, P. S. Brown, Glasgow. 

ses Butrer Houper, A. de Ratti, Brad- 
ord. 

7344. SHot Conrarner for CarTRipcGEs, J. B. Langford, 
Chirbury, Salop. 

7345. PrevenTInG Decay, G. and J. R. A. Davis, Abcr- 


Preston, 


ystwith. 

7346. FrkE-PROOF FLOOR for BuiLp1ne, A. H. Crawford 
Glasgow. 

7347. REVOLVING ScroLt TaBvet, A. N, Dunlop, Glas- 
gow. 

7348. GENERATING ACETELENE Gas, B. D. Balch, 


London. 

7349. ScaRveEs, A. Rosner, London. 

7350. REFINING METAL, J. B. de Alzugaray, Shortlands, 
Kent. 

7351. Lap Jornts for VELocIPEDEs, J. McKenzie, 
London. 

7352. Lamps, J. B. Melhuish, M. Guthrie, and J. H. 
Hughes, Birmingham. 

7353. Sasues for Pivorep W1npows, 
London. 

7354. GLoves, L. Whitby, London. 

7355. IroninGc Suirt Fronts, 8. 
chester. 

7356. REGENERATORS of FurNacEs, H. Simmonds, Man- 
chester. 

7357. Removinc GREASE Spots from Woo. Fipres, J. 
Smith and Sons, Limited, and W. Leach, Man- 
chester. 

7358. Meta Naves for CycLe WuHEELs, S. Wright, 
London. 

7359. HeaTING WaTER in Borers, J. C. Peache, 
London. 

7360. _ Rattway CarriaGE Covuprincs, H. 
London. 

7361. Dare CALENDAR for ADVERTISING, H. Grueber, 
London. 

7362. Lock1ne Printers’ Formgs in Cuasgs, F. Clark, 
London. 

7363. DRILLING MacuIngs, L. Worthington and J. Scar, 
London. 

7364. CyciEs, J. G. Arnold, London. 

7365. ComBINED WritinG Desk and Box, F. Stardon, 
London. 

7366. APPARATUS used with PoRTLAND CEMENT, W. Joy, 

mdon. 

7367. ELectric Inpicators, A. J. Boult.—(The Antwerp 
Telephone and Electrical Works, Belgivi.) 

7368. Pumps, H. F. M. Lemaire, 1 ondon. 

7369. VaLves, P. Martinelli, London. 

7370. VaLves, P. Martinelli, London. 

7371. PRESERVING MiLk, T. Eves and G. Cuddon, 
London. 

7372. Seats for Roap VerLociPepEs, J. H. Betteley, 
London. 

7378. Mrxinc Gases, P. B. Day and the Acctylene 
Illuminating Company, Ltd., London. 

7374. Dress Supporter, E. B. Coumbe, London. 

7375. Supporting CycLes in Vays, J. Harri gton, 
London. 

7376. TREATMENT of OrEs, H. Wethered.—{J. A. (il- 
mour and H. §. Young, Nicaragua.) 

7377. CoNVERTING IRON into STEEL, J. A. Hunter, 


8S. Baston, 


H. Sekian, Man- 


Rohde, 





London. 

7878. Rouuers, T. Bayley and Co., Ltd., and J.T. Hardy, 
London. 

7379. Sapp.Es, A. Rose, London. 

7880. Hoists for Guns, A. T. Dawson and T. Thackeray, 
London. 

7381. The Man in the Maze, R. A. Cuthbert and W. 
Bevitt, Romford, Essex. 

7382. STEERING SUBMARINE Boats, E. Wilson and C. 
J. Evans, London. 

7383. Apparatus for SEALING BottiEs, R. G. Nash, 
London. 

7884. Evectric Conpuctors, A. Clements.—(Union 
Electricitats Gesellschast, Germany.) 


7385. Lace Fastentncs, A. Cohn.—{d. Steinitz, Ger- 
Many.) 

7386. Grips for Hats, T. Mills and C. Hoyte, 
London, 
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7387. Moror-pRIvEN Car for WARFARE, F. R. Simms, 
London. 

7388. INKsTanps, C. O. Pagit. London, 

7389. REFINING Metat, J. B. de Atsugaray, Short'ands, 
Kent. 

7390. Drivinc CHarn for Cyciks, T. 
Hendon, Middlesex. 

7391. RaiLway SicNaiurne, G. Palmer and H. Hewitt, 
London. 

7392. BuNsEN Burners, R. T. 
szondon. 

7393. Water Heaters, R. 
London, 

739k Screw Tap, 8, 
London, 

7395. TiLes for FurNacrs, W. P. and G. B. A. Gibbons, 
Birmingham. 

7396. Gas Rerorts, W. P. and G. B. 
mingham. 

7397. ApPLIANCE for AscERTAINING StretcH, T. V. 
Forgham, Birmingham. 


R. R. Chilcott, 


and J. G. Glover, 


T. and J, G. Glover, 


A. Parkes and O, H. Wagner, 


A Gibbons, Bir- 


28th March, 1898. 


8. DyxamicaL MACHINES, F. Stolze, Berlin. 
309, Frames and Wukkis for Cycies, O. Firth, 
Bradford. 

7400. FisainG 
Shannon. 
7401. SELF-RAISING SHELF in Furniturg, J. G. Lied- 

hart, London. 
2. ‘mg UD-cUARDS, J. Pearson and E, Mounsey, Liver- 
pool. 

7403. CycLe Sappies, W. 8. Rogers, London. 

7404. Preumatic Tires, A. Beldam, Liverpool. 

a BoiLers, L. Marshall and 8. Naylor, 

alifax. 

7406. APPLIANCES for Fixtne to “SHaxkers,” W. H. 
Barker, Stoke-on-Trent. 

7407. AvuromaTic SIGNALLING RecorDER, W. D. N. 
Morgan, Dunblane. 

7408. ELecrriciry Meter, W. Holmes, London. 

7409. Support for VELocIPEDES, W. Cochrane, Long 
Melford. 

7410. Batancrna of Steam Enoines, J. Harrison, 
London. 

7411. CHARGING OPEN-HEARTH Furnaces, H. Tomkins, 
C. H. Bagley, L. Roberts, and The Moor Steel and 
Iron Company, Ltd., Stockton-on-Tees. 

7412. Combustion of FvEt, P. Parsons, Blackburn. 

7413. EveLetinc Macuines, T. Wearden and E. Pen- 
nington, Manchester. 

7414. Screw Propecers, E. J. Curtin, Brist.l. 

7415. Lasts for Boots, J. O. Wallace, Belfast. 

7416. Rotter Beara, F. W. Strvudley, Withington, 
near Manchester. 

7417. Downwarp Port Movuts Birt, W. P Hopson 
and W. Greeves, Bishop's Stortford. 

7418. TREATING LEVIGATED SLareE, H. Miller, Gloucester. 

7419. Vatve Gears for Steam Enornes, J. Nichols, 
Halifax. 

7420. ADVERTISING and ExH1BiTinG Goons, J. Redman, 
Halifax. 

7421. TakinG-up Motion of Looms, R. Greenwood and 
J. Heatley, Manchester. 
Wixpow Fastenincs, G. L. Burnett, 

chester. 

7423. Extraction of Purr METALS, 
russeis, 

7424. Brow Burner for INCANDESCENT Gas LIGHTING, 
M. Marmuse, Brussels. 

7425. “Jiccers,” J. McKean, Laragh House, near 
Castle Blayney. 

7426. Mrratiic Attoys, J. B. de Alzugaray, Short- 
lands, Kent. 

7427. Maxine Gas, J. Liddle.—-{Z. 0. Triedel and D. 
Whiteis, United States.) 

7428. WasHinc Compovnp, M. E. B. Leeds, London. 

7429. BLinp Stat OperaTinG and LockiInG DevIcEs, 
G. Hamalian, London. 

7430. Music Priyter, W. H. and C. H. Bolton, Cinder- 
ford, Glos. 

7431. AppominaL Betts, J. Ewert, Berlin. 

7432. Brarpinc Macuines, R. Mann, jun., Germany. 

7433. CrucisLe MELTING Furnaces, W. Kirkham 
Sheffield. 

7434. Swivet TooLHoLpErs, W. Murphy, Timperley. 

7485. Destau Prates, J. H. Gartrell, Penzance. 

7436. Covertne for Steam Pipgs, E. Spicer and C. W. 
Colthrup, London. 

7437. Giaziers’ Diamonps, F. J. Fidler and H. W. 
Ayres, London. 

7438. Tires for Cycies, A. G. Goodes, London. 

7430. Station InpicaTor for Rarpway CarriaGEs, D, 
Forster, London. 

7440. ArracumMent for Sewinc Macuines, H. Birk- 
beck. (IV. D. Elger, United States.) 

7441. Canpiesticks, C. A. Barnett and C. F. J. 
Morris, London. 

7442. Pneumatic Tins, N. Danahey and J. E. and T. 
Bishop, Londcn. 

7443. Breecu-Loapinc Guys, J. 8, Lockwood, London. 

7444. Horsrsnogs, E. A. S. MacMunn, London. 

7445. Taresuoips, G. A. Seely and J. H, Godden, 
London. 
7446. Grass 
London. 
7447. Cuiamps for Bep CLOTHES, 

London. 

7448. Water Inpicators, L. Steigert and P, A. Keck, 
London. 

7449. SQuEEZERS G. R. Howell, 
London, 

7450. Exectric Current for Raitways, H. Daniel, 
Berlin. 

7451. Securinc Cyciges during Transit, F, Stubbs, 
London. 

7452. ADVERTISING 
London. 

7453. Conveyinc SmaLt ArTICcLEs, H. 8S. Wellcome, 
London. 

7454. PHotocrapuHic Suutters, H. Bate, London. 

7455. ACTIVE Mass for AccumuLaTors, F. Frentzel, 
London. 

7456. MeTuop of VENTILATING VEHICLES, J. Melling, 
London, 

7457. Tires, R. H. Stevens, 8. Willoughby, and E. M. 
Vennings, London. 

7458. Cuvcks for MacuinE Toots, E. Jones, London. 

7459. UMBRELLAS, M. Speck, London. 

7460. Memoranpum Carp, F. Simms and G. Gerrish, 
London. 

7461. Gioves, F. W. Golby.—{(J. Horn, Germany.) 
7462. CARRYING ARTICLES on CycLes, H. Tanner, 
London. 
7463. STEAM W. 

London. 

7464. SADDLES, 
many.) 

7465. Forks, H. Kempgens, London. 

7466. Ovens, J. K. Johnston, London. 

7467. OPERATING ILLUMINATED SIGNS, 
London. 

7468. Boors and SHors, W. J. Clark and J. Myall, 
London. 

7469. Lock Fastenincs for Hampers, E. 8. Cook, 
London. 

7470. ELECTROLYSIS-EFFECTING AppaRaTus, W. L. 
Wise.—(Solray and Co., Belgium.) 

7471. Evecrro.uysis, W.L. Wise.—(Solvay and Co., Bel- 
gin) 

7472. Construction of REFRIGERATING APPARATUS, 
A. M. Perkins and Son, Limited, and W. W. Harris, 
London. 

7473. SiGcHTs H. Woodward, 
London. 

7474. PREPARING Dye-sturrs, H. Terrisse and G. Darier, 
London. 
7475. Rixcs B. Vallet, 

London. 
7476. Fire ALarms, G. A. Lyncker and A. Schrapp, 


Reet, A. Cruickshanks, Carrick-on- 


- 
‘ 


Man- 


429, 


H. Aschermann, 


’ 


W. W. Brughner, 
L. 


Mower GRINDING, 


M. Lownes, 


for Lemons, 


by Cicaretres, G Hayes, 


HeaTING RapImaTORs, Froggatt, 


Muarconnay, Ger- 


E. Edwards.—‘B. 


W. T. Bell, 


for OrpNance, B. 


with MovasBLe Parts, J. 


, T. Beaman, London. 
sy of TeLecRarH Forms, E. W, Bickle, 
London, 








7479. WasHine Macuive with TrREADLES, J. H. Méyer, 
London. 

7480. ICE-MAKING MACHINE, G. 
Liverpool. 
31. Brake, J. Smith, Manchester. 

Gas and O1L Ewncings, W. 
ester. 

7483. Packina Rines, Tangyes Ltd., and J. N. Floyd, 
London. 

7484. Hinck Manuracters, Tonks, Ltd., and W. Revill, 
London, 

7485. Froar Vaive, J. Hussey, London. 

7486, ADVERTISING ApPakaTUs, 8, Liitzenrath and C, 
Anding, London, 
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7487. Ececrraic Batrerigs, R. M, Minton-Senhouse 
and G. F. Emery, London. 

7488. Games, J. P. Britten, Dudley. 

— Sxecurina Necks to Vases, 8. Phillips, Birming- 

am, 

7490. Lusricatinc Spinpies for Hemp, J. Moorehouse, 
Leeds, 

7491. Brake, J. Cassels, Stockport. 

7492. Direction Hanps, W. M. Eckersley, 
chester. 

7493. Caps, 8S. Jacobs, Manchester. 

7494. Means for ADvertisina, G, Woodiwiss, Culling- 
worth, near Bradford. 

7495, Stoves, W. Oliphant, Glasgow. 

7496. COIN-FREED Macuivges, C. E.S. Jenkins, Glas- 


Miiller - Leonhardi, 


H. Sisson, Man- 


Man- 


gow. 
7497. Fotpinc Joints of Ruues, W. Mavitta, Birming- 
am. 

7498. APPLIANCES for CLEANING WinDows, J. Heales, 
London. 

7499. Propucine Gas, W. Watson and J. B. Gray, 
Manchester. 

7500. BotrLe Brushes, H. Hanman, Manchester. 

7501. Ease.s, Jacquette and N. Aubertin, 
London. 

7502. Gun-mountTINGs, The Hotchkiss Ordnance Com- 
pany, Ltd.—{L. V. Benét, France.) 

7503. REFUSE Destructor, J. H. Cox and J. McTaggart, 
Bradford. 

7504. Rerusk Destructor, J. H. Cox and J. McTaggart, 
Bradford. 

7505. Gas Reriector, W. M. Watkins-Pitchford, Bir- 
mingham. 

7506, CHAINLESS VELOCIPEDES, G. Pope, London. 
07. Bicycites, J. Greenhalgh and W. Yates, Bury. 

7508. Stups, E, J. Stanbury, London. 

7509. ALKALINE Cyanipes, G. T. Beilby, Slateford, 


N.B. 

7510. Rippon, J. Davies, Bradford. 

7511. “* Hanpy” Cuicken Roy, C. W. Stancliffe, Mirfield, 
Yorks. 

7012. TRAVELLING Cask for Cycirs, A. P. Crouch, Old 
Charlton, Kent. 

7513. NEWSPAPER Wrappers, P. 8S. Swan, Glasgow. 

7514. MAKING Batrery Piates, A. Warburton, Shef- 
field. 

7515. Couptines, E. Haber, Manchester. 

7516. FEED-waTER System, H. B. and J. 8. Watson, 
Newcastle-on-Tyne. 

7517. Pwreumatic Tires for Bicycies, R. Mushet, Glas- 
gow. 

7518. BorrLE- wasHING Macuines, J. T. Travis, Man- 
chester. 

7519. Door Coser, J. and P. E. Nordquist, Glasgow. 

7520. NosE Guarp for Miners, C. A, Allison.—(4. W. 
Doljini, United States.) 
21. ACETYLENE Gas, V. Daix, Brussels. 

7522. THREAD-TWISTING MACHINERY, J. Cooke and N, 
M. Brown, Keighley. 

7523. Latugs for Usk in Propuctne Suarts, E. Flem- 
ing, Keighley. 

7524. PepaL Spinpies for VELocipEpESs, A. Rogers, 
Keighley. 

7525. Puncuine JacquarD Carps, E. B. Fry and I. H. 
Wright, Keighley. 

7526. PuncHine JacguaRp Carps, E. B. Fry, Keighley. 

MANGLING Macutngs, H. C. Longsdon, Keighley. 

7528. CENTRIFUGAL Dryinc Macutyes, H. C. Longs- 
don, Keighley. 

7529. Macuine for GLossine Liven, H. C. Longsdon, 
Keighley. 

7530. Hotpers for Oi Stoves, F. Sharp and J. E. 
Leigh, Hurst, near Ashton-under-Lyne. 

7531. Nosepac for Horses, W. J. Clarke, Sutton, 
Surrey. 

7532. SELF-LUBRICATING WHEEL, J. P. Taylor and W. 
Pallister, Dunston-on-Tyne. 

7533. Sream Bower, A. J. Boult.—(H. Stanton, United 
S‘ates.) 


| 7534. Wrapper Stretcuers, J. Bunn, London. 
| 7535. CIGAR-WRAPPING Macuings, J. Bunn, London. 
| 7536. Cams fur Kyittinc Macuines W. T. 


Barratt, 
London. 

7537. Stoves for Heatinc Launpry Iroys, T. E. Caddy, 
London, 

7538. CycLe Warets, W. Walch, London. 

7539, Cock for KircHen Sinks, J. H. McDonald, 
Glasgow. 

7540. Socket Joints, W. H. Lock and C, W. Pashley, 
London. 

7541, Linotype Macuines, W. H. Lock and J. Place, 
London. 

7542. CompinaTion Too., W. W. Watts, London. 

7543. Or-caps for VeHicLe WuHeELs, H. Phillips, 
London. 

7544. Dress Skirt Waist Banps, E. F, Pattinson, 
London. 

7545. CLocK-winpDING Movements, G. K. B. Elphin- 
stone, London. 
7546. Drepcina Apparatus, V. I. Feeny.—(The Pacijic 
Dredging and Reclamation Company, United States.) 
7547. VENTILATING SasH FasTENER, W. Ellis, London. 
7548. Rai Jornt, 8S. 8. Bromhead.{H. &. Keithley, 
United States.) 

7549. Caprinets, A. E. Batson, London. 

7550. RECREATIVE Sport, W. Stenning, London. 

7551. Lirtinc Jacks, H. M. Stevenson, London. 

7552. Suor Fasteners, C. H. Tesch, London. 

7553. CompREesseD Air for VEHICLES, F, Schumacher, 
London. 

7554. Macutnery for Rotuinc Tea Lear, N. W. H. 
Sharpe, London. 

7555. Utitisine the Force of Wavss, J. H. Bunnell 
and C. J. Kintner, London. 

556. Steam Generators, D. M. Thompson, London. 

5. Knittinc Macuines, J. Millar, 


é JJ 

7557. STRAIGHT 
London. 

7558. NEEDLEs for KniTr1NG Looms, J. Millar, London. 

», Cycte Locks, E. E. Tryon, London. 

7560. Grass for Excavators, H. H. Lake.—(J. Campbell, 
United States.) 

7561. Purirication of Liquips, P. Pessé, London. 

7562. Sarety Expiosives, H. R. von Vahmen, London. 

7563. SzaTincs of Retarninc VaLves, J. R. Hall, 
Cobham, Surrey. 

7564. REVERSIBLE CLasp, W. Baker and A. D. Dormer, 
London. 

7565. Acips, P. A. Newton.{The Baker and Adamson 
Chemical Company, United States.) 

7566. ELecTRICAL DistrisuTion, W. L. Bliss, London. 

7567. PREVENTING FLiEes from AFFECTING Foop, W. H. 
and G. C. L. Weguelin, and C. H. Fi:zmaurice, 
London. 

7568. Snips, A. E. L. L. Lévéque, London. 

7569. Evectric Furnaces, H. H. Lake.—(‘ Volta,” 
Société Anonyme Suisse del’ Industrie Electro-Chimique, 
Switzerland.) 

7570. CONNECTING F. Clouth, 
London. 

1. Raptp Revotver Loaper, H. V. Gorle, London. 

7572. ATTACHING SADDLES to VELOcIPEDES, J. Clay 
and H. Vincent, London. 

7573. Atomisers, W. P. Thompson.—(The Butler Hard 
Rubbér Company, United States.) 

7574. Catcium CarBipE, W. P. Thompson.—(C. L. 
Wilson, C. Muma, J. W. Unger, H. Schneckloth, A. P. 
Brosivs, and J. C. Kuchel, United States.) 

7575, Furnaces, W. P. Thompson.—(C, L. Wilson, C. 


ELectric CABLES, 


age: 


Mama, J. W. Unger, H. Schneckloth, A. P. Brosius, 
and J.C. Kuchel, United States.) 

7576. Enoines, E. A. Mitchell, London. 

7577. Exvecrrical Batrrerigs, N. B. Stu blefield, 
Liverpool. 

7578. Lasuinc Porxs, J. G. Mills and P. Campbell, 
Liverpool. 

757% FIREWORK 
Liverpool, 

7580. BOTTLE-WASHING 
Liverpool, 

7581, MANUFACTURE Of WALL Paprr, G. T. 
Liverpool. 

7582. Brusukgs, T. D. Weatherup, London. 

7583, Swircnes, H. C. KE. Jacoby and White, Jacoby, 
and Co., Ltd., London. 

7584. AuTomaTic SichtinG Apparatus, L. K. Scott, 
London, 

7585, Rartway Encine Cinper ARREsTER, W. H. Dana, 
London, 

7586. Magnetic Separators, A. M, Clark.—(7'« 
Metallurgische Gesellachast A. G., Germany.) 

. Alr Brakes, J. J. Nef, London, 
. MANUFACTURE Of MrraL Tungs, H. 

London. 


ManvractorE, W. Weiffenbach, 


Apparatus, C. Groterjan, 


Oliver, 


Howard, 


London, 
7590. StoRING ComPRESSED Gas, J, M. Thévenct-le-Boul, 
London. 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette. 


592,669. Gas Enuine, C. Sint:, Grand Rapids, Mich, 
—Filed August 22nd, 1895, 

Claim.—In an explosive gas engine, the combination 
of a cylinder having a crank chamber provided with a 
valved inlet for explosive material, a firing chamber 
having an inlet port and an exhaust port, a supple- 
mentary inlet chamber adapted to communicate with 
the tiring chamber through said inlet port, a passage 
leading from the crank chamber to the inlet chamber, 


($07 669) 
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a power piston moving in the firing chamber and 
adapted to directly control the exhaust port, and a 
piston valve carried by the said piston and adapted to 
control the inlet port connecting the inlet chamber 
and firing chamber, substantially as described. 


592,670. Feep-waTeR Heater AND Puririgr, E. R. 
Stilwell, Dayton, Ohio,—Filed April 23rd, 1897. 

Claim.—{1) In a feed-water heater and purifier, the 
combination with a casing having a steam inlet, of a 
vertical partition formed of sections D arranged in 
said casing, the lower section resting on a support in 
the lower portion of the casing, and the succeeding 
sections resting one upon the other, attaching devices 
for detachably connecting said sections in position, 
means for supplying water in sheets or films to the 
opposite sides of the partition, and a water outlet 
arranged in the lower end of the casing, substantially 
as specified. (2) In a feed-water heater and purifier, 


the combination with a casing having a steam inlet 
and water outlet, of substantially vertical partitions 
formed of sections D, each section being provided 
with end flanges s, and said sections resting one upon 
another, means for detachably connecting the 
sections in position, an overflow box for supplying 
sheets or films of water to the opposite sides of the 
partition, and a water inlet for supplying water to 
said box, substantially as described. 


592,868, DrrtecroR MECHANISM FOR THRESHING 
CyLinpeErs, D. S. Geiser, Waynesborough, Pa.—Filed 
Auguat 11th, 18%. 

Claim.—In combination with a threshing cylinder, 

a concave having a deflector portion, consisting of a 


series of flat bars extending rearwardly at right angles 
from the cylinder, and set edgewise, the flat sides of 
such bars being held vertically inclined, substantially 
as shown and described. 
592,768, Apparatus For WELDING, EF. Einfeldt, Daven- 
port, lowa,—Filed April lith, 1897. 
Claiin.—(1) In an apparatus for joining the ends of 





tires having flanged edges, the combination with a 





supporting anvil having one face tincline 

direction and curved rg Bela ray ype Mi 
of the tire ard adapted to give support to a pen 
the tread, and having its other tace inclined pe ot 
opposite direction and adapted to give support te the 
overlapp d tlanges at one side of the tire, of » rece, the 
co-acting pressure head adapted to contact with the 
sustained parts and subject the same to pressure, ms 
In an apparatus for welding the overlapper ¥ 


/ rer: 
tires having angular flanges on their edyes, t} ends of 


16 Combi. 





nation with an anvil having one face inclined in one 
direction to support a portion of the tread and curved 
to correspond to the curvature of the tire, and its 
other face inclined in the opposite direction and 
recessed to receive the underlapping flange, of a co-act- 
ing pressure head provided with a recess to receive 
the supported parts of the tire, and subject the same 
to pressure, 


592,790. Commer Heap with SELr-cLeaRING Bri 
J. Kuehale, Cincinnati, Ohio.—Filed August 19th 
18th), 

Claia.—In a cutter head having automatically. 
reversing bits, the combination of a spindle, bits, and 
centre supports for them, on which they are pivotally 
held, washers above and below these bits and their 
supports between which these parts are clamped in 
position on the spindle, one washer being inde- 


Usa 


Wa = iba 


pendently adjustable thereon so as to permit a varia- 
tion and adjustment in the clamping action with 
which the washers engage respectively the bits and 
their supports for the purpose of holding these 
latter rigid, but permitting the former to swing 
thereon. 
592,794. Gas on O11 Motor Enorne, F. W. Lan- 
cheater, Alvechurch, England.—Filed July Sth, 18%, 
Claim.—{1) In combination in an engine with its 
cylinder and piston, a pair of crank shafts arranged 
end toend in line with each other, the cranks thereon 
arranged side by side, a pair of piston-rods connecting 





directly with the cranks and with the piston, sub- 
stantially as described, (2) In combination in a gas 
engine, a cylinder with its piston, a vaporiser, a gus 
valve, an air passage, and a piston on the stem of the 
gas valve to close or partially close the air passage 
when the valve is operated to thereby cause the 
whole of the charge to be drawn through the vaporiser. 


593,027. Pump Cytinper Packine, (. L. Newcoml, 
Holyoke, Mass.—Filed July 13th, 1896. 

Claim.—{1) The combination with a pump cylinder 
comprising sections with an intervening space between 
said sections, and a reciprocating plunger, of 4 
metallic bushing inclosing the central section of said 
plunger, with its ends entering said cylinder sections, 
said bushing being made in separable parts united at 
their ends, one of said parts being capable of sliding 
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into one of the said cylinder sections, substantially 93 
described. (2) The combination with a pumpcylinder 
comprising sections with an intervening space between 
said sections and a reciprocating plunger, of a metallic 
bushing made in parts, one of said parts having 4 
flange by which it is united to one of said cylinder 
sections, and a movable gland carried on the other 
part of said bushing and adapted to enter a stuffing- 
box in the other cylinder section, substantially as 
described, 
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TONNAGE AND ITS MEASUREMENT. 





s read at the recent meetings of the Institu- 
1 Architects afford an indication of how the 
minds of many shipowners and shipbuilders are now 
, occupied in the pursuit of their professions. 
largely oce p) “ * pal eR 
was a time when the attention of the Naval Archi- 
7 t their annual sessions was directed to plans and 
ine 2 ls having for their object the development cf the 
aes nang naval architecture. To make better, stronger, 
ey cee efficient ships was then the chief aim of the 
Institution s activities, and the character of the papers 
ad at its meetings was in accordance with that aim. 
a if one were to judge from two of the contributions 
= most recent proceedings, it would appear that a 
principal reason for holding these meetings is to discuss 
means whereby the tonnage laws may be eluded and 
tonnage dues evaded. : ; ; " 

In a paper on * Minimum Net Register and its Effect 
on Design,” Mr. A. G. Ramage brings under attention a 
geries of devices which avowedly have no other purpose 
to serve than that of producing a vessel having a large 
ritio of cargo-carrying capability in proportion to tonnage 
dues liability. It is, however, so far to Mr. Ramage’s 
credit that he claims to have submitted only one of 
these schemes, regarding which he tells us that as 
«Lloyds refused to class what would have been a most 
promising tonnage cheater, the matter went no further ;” 

from which 1+ would appear that, in the opinion of 

Lloyd’s Register, ‘‘ tonnage cheating ” and seaworthiness 

do not always go hand in hand. 

The other paper to which we refer is of a much 
superior type, although its second paragraph betrays 
that tonnage cheating, too, is one of its objects. The 
“trunk-deck steamer Oscar II.,” as described by Mr. 
W. Hik, is evidently a device of the same order as the 
turret-deck steamers of Messrs. Doxford, and having the 
same object in view. Probably, of the two, the trunk- 
deck vessel is the stronger and the best adapted for safe 
navigation, but it is doubtful whether either design would 
ever have come into existence had it not afforded a ready 
possibility for obtaining a great cargo-carrying capability 
upon a comparatively small net tonnage. In saying this 
it is not denied that in both cases natural feeders in cases 
of grain cargoes are afforded by these methods of con- 
struction; but this advantage is always attended, both 
in trunk and turret vessels, with a much reduced range 
of stability. 

Returning to Mr. Ramage’s paper, one is impelled to 
ask, Why is a vessel’s tonnage measured at all, and how 
comes it about that the measuring her tonnage should 
affect her design? A vessel, from the moment she is 
launched, receives benefits for which her owner properly 
has to pay. Those who expend their capital in con- 
structing and maintaining canals, harbours, docks, «c., 
charge dues to the owners of vessels which use them ; 
and, similarly, those who construct and maintain light- 
houses, and lightships, also levy dues for the services they 
render. How should those dues be equitably assessed ? 
Clearly, a vessel should pay in proportion to the benefit 
she derives, which is in proportion to her ability to carry 
cargo. I’or without harbours, lighthouses, and the rest, she 
could not be safely navigated, loaded, or discharged, and 
therefore would not be able to earn freights at all ; whereas 
with the aid of these measures of safety and convenience, 
she is able to go about her business with expedition and 
safety. Hence a vessel should pay dues in proportion to her 
ability to earn freights. But how may we most readily 
and easily determine her freight-earning capability ? The 
most logical and equitable method would be to measure 
the displacement between her light condition and when 
loaded to her statutory freeboard line, for that shows in 
tons exactly the weight of cargo that can be carried. 
This plan is, however, not very easy to carry out in 
practice; whereas the determination of the interna] 
capacity of the spaces devoted to carrying cargo is easily 
accomplished. If there were no steamers there would be no 
“tonnage dodging.” It is the question of what allowance 
should be made for the space occupied by the means of 
propulsion that has given rise to most of the anomalies 
and absurdities that now offer a temptation for the exer- 
cise of the ingenuity and skill of shipowners and 
shipbuilders. But over and above this is the application 
of a mode of measurement, which was well adapted for 
determining the internal volumes of the ships of fifty years 

ago, to the computation of the cubic capacity of steam- 
ships of to-day. In order to ensure strict uniformity in 
the practice of the tonnage surveyors to the Board of 
Trade, the Merchant Shipping Act of 1854 fixed the posi- 
tions at which all the measurements were to be taken in a 
vessel so as to compute her internal capacity by Simpson's 
tule. These positions gave fairly accurate results in the 
vessels built at that time; but to apply the regulations 
laid down in that Act of Parliament for measuring the 
internal capacity of a modern turret steamer or a trunk- 
deck steamer is absurd, if accuracy is desired. It would 
be too long a story to go over the entire range of details 
to be attended to in measuring the tonnage of a modern 
tramp steamer; it must suffice to say that, from stem to 
stern and from deck to keel, the application of the 
Tonnage Act to the cases of such vessels leads to results 
which are almost everywhere much under the actual 
truth. And this is so, not because measuring surveyors 
are Inaccurate, but because shipbuilders and shipowners 
have evaded the terms of the Act by building vessels in 
which no other result is possible. 

Let Mr. Ramage speak for himself 
Referring to the clause in the Tonnage Act whereby if 
the engine space is 20 per cent. of the gross tonnage a 
reduction of 13 times the actual propelling space is 
allowed, he says:—‘ It is obvious enough that if the 
bulkheads of the engine space be moved further and 
further apart, and the deduction is made of 14 times the 
actual engine space, the tonnage might be reduced to 
zero. In deadweight trades, and for timber carrying 
With deck loads, a large engine-room may effect a saving 
of hundreds per annum. I have heard a managing 
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| 
owner declare that each ton of reduction on tonnage meant | bility. Not only the interior of the hull but the outlines of 


£2 per annum of profit.’”” Then again, ‘“ the part of the ship 
below the main deck, before the collision bulkhead, is of 
little use for stowage, and only a portion of it could be 
deducted as a boatswain’s store. The crew may be put 
here, and the net register is lowered. The topgallant 
forecastle will be treated as exempt, provided no door be 
fitted to the bulkhead; by fitting, however, a small 
locker just beside the openings, with a door which can 
fold back over the opening, utility is satisfied and the 
law evaded.” Evidently the utility referred to here will 
consist in the fact that the topgallant forecastle is made 
fit for cargo carrying, and the law is evaded by a trick 
which makes it appear that the forecastle is a non- 
enclosed space, and therefore unsuitable for cargo. ‘A 


bridge house, poop, or deck house may be made an | 
exception by leaving off the doors,’ and Mr. Ramage | 
might have added that these same spaces may be counted | 


as surplus buoyancy in freeboard assignment by having 
temporary doors fitted, which, however, are carefully put 
out of sight when the tonnage measurement surveyor is 
on board. 

Perhaps the most nakedly candid statement in the 
paper is this :—‘‘ Something also may be saved by the 
judicious naming of the different apartments of the cabin 
in cargo steamers. The saloon must be called the mess- 
room, spare state-rooms must be dedicated to imaginary 
officers.” But Mr. Ramage’s candour has the saving 
grace of being a correct presentment of what is commonly 
done by men who in other respects are honest and 
truthful. It seems difficult to find a sufficient defence 
for the continued maintenance of an Act of Parliament 
which offers so much inducement to dishonesty and 
prevarication. 

But what reason had Mr. Ramage for preparing this 
paper? It could not be to instruct his brother ship- 
builders, nor his customers, the shipowners ; for all of 
these know as much at least upon the subject as Mr. 
Ramage could tell them. If the paper was read 
with a view to startle and amuse the naval officers 
and scientific visitors who attend the annual meetings 
of the Institution, or to shock the moral sensibilities 
of people not already warped and biassed in their views 
of right and wrong by considerations of personal profit, 
then we cannot congratulate the writer upon what he 
has done. But if Mr. Ramage is himself an unwilling 
participator in the practices he exposes, and is wishful 
that the whole basis and superstructure of absurdity 
should be removed and something scientific and con- 
sistent substituted, then we are at one with him. What- 
ever may have been his object there can be but little 
doubt what the effect of his paper will be. The Board of 
Trade will be compelled to take steps for putting an end 
to the tonnage cheating so ruthlessly exposed. What 
has up to now been merely suspected by their officers is 
now candidly confessed by one who is in a position to 
know exactly what is being done. The shipowners of this 
country will scarcely feel themselves under a debt of 
gratitude to Mr. Ramage for preparing this paper, but 
the shipowners of other countries will have their eyes 
opened in regard to what may be accomplished by them- 
selves in the direction of international tonnage law 
evasion. It is perhaps impossible to draft any Act of 
Parliament in such a way as to prevent some loopholes for 
the escape of those who may concentrate their wits on the 
task. Least of all is it likely that an Act regulating the 
measurement of the tonnage of ships should be of that kind. 
But the Tonnage Act of 1854, even as subsequently 
amended, is now inapplicable in its operation, and if 
accuracy of tonnage measurement is desired some other 
rules must be legalised which do not admit of the tonnage 
dodging now being practised, and which do not tempt 
shipbuilders to produce for shipowners types of vessels 
not in themselves altogether desirable for ocean naviga- 
tion, but which have the merit of showing a small tonnage 
when measured as the Act prescribes. It has not, how- 
ever, been reserved for the close of the nineteenth cen- 
tury to find ship design being spoilt through the operation 
of defective rules for tonnage measurement. The 1854 
Act was itself passed in order to correct evils resulting 
from the “old builders’ measurement” rules, which by 
neglecting the element of depth resulted in ships being 
built of unstable proportions. For, when adding to a 
vessel’s depth did not increase her tonnage, the tempta- 
tion to make her unduly deep was too strong to be 
resisted. And so it is to-day ; in order to avoid tonnage 
dues spaces which should be enclosed are left dangerously 
open ; upper works are being contracted in breadth to the 
sacrifice of range of stability; large openings are being 
made in steel decks at the machinery spaces in order to 
secure reductions for “light and air” at the cost of 
structural strength, and spaces are incorrectly designated 
to avoid measurement at the sacrifice of truth and 
honour. Much more might be said on the burthen of 
Mr. Ramage’s paper, but limits of space compel us to 
devote our remaining remarks to the trunk-deck steamer 
described by Mr. Hok. 

The North-east Coast of England seems to be of late 
very prolific in the production of these abnormal designs. 
Mr. Doxford with his turret steamers and Mr. Ropner 
with his trunk-deck steamers are only two among the 
many competitors for distinction in this direction. The 
object in every case is distinctly the production of such a 
form of vessel that by the operation of the wording of 
the tonnage measurement rules shall show acubic capacity 
less than actually exists in the vessel. A naval architect 
who desires to determine with absolute accuracy the 
volume of displacement of a vessel he is designing, 
employs the same scientific principles for the purpose as 
form the basis of the rules for tonnage measurement. 
He uses Simpson’s rule, but at the same time he takes 
care to employ enough ordinates and to space them at 
the bilges and extremities of his full-bodied vessel sufti- 
ciently close to take full cognisance of her form. But 
this is precisely what the shipbuilder seeks to avoid when 
designing a cargo steamer which he desires to have a 








small net tonnage in proportion to her cargo-carrying capa- 





| deck erections are now being shaped in such a way that 

the legalised mode of measuring them shall not give an 

accurate result. Hence we have turret decks, bottle- 
| necked crections, trunk decks, devices for carrying water- 

ballast under the deck coiners, angled fronts to deck 
| erections, tank tops sloping towards midships, and many 
| other schemes for enabling a vessel to avoid paying just 
| dues to those rendering her necessary services. Surely 
| the competition for freights must be very keen when the 
| item of profit is found in the dues saved by these queer 
procedures. 

It is, of course, urged by Mr. Ho6k that the trunk- 
| deck steamer has other claims for favour over and above 
| those of tonnage dodging ; but, as we understand his cace, 
it appears rather that he proves his vessel to be good 
and seaworthy, in spite of some appearances to the con- 
trary. It is quite true that the trunk is a “natural 
feeder"’ for grain cargoes, but the same result might be 
obtained by fitting deeper hatch coamings; and in any 
case it is questionable whether shifting boards can be so 
safely dispensed with as Mr. Hék supposes. The trunk 
vessels may perhaps make good weather at sea, and so 
may the turret vessels, but do the advocates of either of 
these proposals really attempt to argue that a deck 
erection which is only half the breadth of the vessel 
contributes equal buoyancy and stability to one which 
extends the full breadth? The “trunk” doubtless has 
valuable protective uses, but surely not equal to a bridge- 
house or a shelter deck. What is true of a “trunk” 
must be at least as true of a bridge-house of the same 
|length. But from our point of view the bridge-house 
| has very considerable advantages, not only in regard to 
buoyancy and range of stability, but also in regard to 
structural strength, over any other arrangement what- 
| ever. There is nothing in Mr. Hok’s pillaring proposals 
| which may not be applied to a vessel of the ordinary 
| type, and, indeed, has not already been so applied. 

Mr. Hok’s case, in our opinion, is simply that the 
trunk-deck steamer cheats tonnage measurement and 
| is not a bad sea-going vessel after all. But what we want 
to know is this:—If the assessment of tonnage dues 
| were based upon the cargo-carrying capability of a vessel, 
|as determined by the difference between her light and 
| load displacement, would any one deliberately submit for 


| the consideration of naval architects either of these 








| abnormal types for sea-going purposes ? 
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| THE CONSTRUCTION OF MODERN WIRE- 


| WOUND ORDNANCE. 
| No. VIII. 

In contracting a hoop on to a small gun it is generally 
sufficient to be sure that it is hot enough, and no attempt 
to gauge it inside is ever made. It is simply raised up 
| over the gun and lowered slowly to within a foot or so of 
| the limit, when it is allowed to drop suddenly the 
|remainder of the way, coming down smartly on the 
shoulder. A spray of water is immediately turned on to 
the breechward end of it, whilst the other extremity is 
kept hot by rings of gas flame. The breechward end 
being chilled locks into the joint, and its further motion 
in either direction is arrested. As the hoop continues to 
contract both in length as well as diameter, the shoulders 
within move slightly in a breechward direction, and press 
harder and harder against the corresponding shoulders on 
the hoop or barrel beneath, thus making the gun better 
able to withstand both the longitudinal stresses of firing 
and the natural bending stresses. The contraction of a 
big hoop is a precisely similar operation, the only differ- 
ence being that it is usual to gauge the hoop inside 
roughly whilst it is hot. For this purpose a long T of 
hard wood is made—metal is, of course, unsuitable, as 
the heat would cause it to expand—the extremities of the 
cross being provided with steel tips. This is used as a 
bar gauge. A good example of the type of a contraction 
furnace and its appurtenances is shown in Fig. 30. It 
represents one of those in use at Woolwich Arsenal. 

This plant consists of a pit A constructed of a cast iron 
tank sunk in the ground, and having various depths to 
suit different lengths of guns. A powerful steam crane 
swings over the pit, so as to reach any part for lifting the 
articles and placing them where required. Ordinary 
illuminating gas is used for heating, and is intensified by an 
air blast provided by a double-acting pump, which delivers 
the air under pressure into an iron receiver, from which 
it is conveyed in the pipe B down the pit, and connected up 
as required by elastic hose pipes C. The gas pipe D has 
a number of cocks and nipples E, for connecting elastic 
hose pipes to the various gas rings, «c. 

The method of working is as follows :—The tube F is 
placed vertically ready to receive its hoops or jacket to 
be shrunk upon it. The hoop or jacket is placed along- 
side and heated to the required temperature by the com- 
bined air and gas arrangement, two or more gas pipes 
being connected at G, and the air at H. The flame at 
J can be regulated so as to reach any height; an addi- 
tional set of rings is sometimes used for extra heat; 
these rings are perforated and connected with the gas and 
air supply. A wrought iron casing lined with fire-brick, 
called a cosey, K, having a door L and cover attached, is 
placed over the hoop or jacket to economise the heat and 
keep it uniform throughout. As soon as the required 
heat is obtained the cosey is removed, and the hoop or 
jacket lifted by the crane and passed down over the tube ; 
at the same time tare is taken to clear the collars until it 
is lowered quite home. Then the perforated water rings 
M are passed over the top or raised from the bottom as 
convenient, and the water being already connected by 
hose pipes N, is turned on so as to cool the lower 
shoulder or part in contact with another hoop, or where 
the first grip is required, after which the water rings are 
gradually raised so as to cool the remainder, and bring all 
the shoulders to their bearings. 

A central water pipe is also used to keep the tube cool 
while the hoops are being shrunk on, especially in small 
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guns, or when the metal is thin. The perforated centre 
pipe O is connected with the water supply by an elastic 
hose pipe P. In some cases the centre pipe is hung in 
the top of the tube instead of being fixed at the bottom. 
The arrangement and number of rings in use for both 
heating and shrinking varies in each case, and depends 
entirely upon the nature of the work to be treated. 
Pumps are provided for clearing the pit of the water. 
The water supply Q is under the same pressure as the 
fire hydrants. 

Another illustration—Fig. 3l—represents the great 
hydraulic crane at Elswick. It was designed and built 
by the firm for the construction of ordnance, and was 
used on the famous 110-ton guns. 
and can be moved by means of a capstan. 
zontal arm can swing through a complete circle. 
lift is taken by four chains passing round two very heavy 
blocks. The power can be readily varied. 
the legs of the crane are seen two gas furnaces in which 
the hoops for contraction are heated. 
extension cylinder is lifted on to one of these furnaces by 
the crane. The engraving shows work in process on a 
Japanese 12in. wire gun; the last and shortest hoop is 
being lowered into place. Nearly half of the gun is 
hidden in a pit. This pit is of considerable length, but 
only some 6ft. or sowide. On each side of it there runs 
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which is known accurately, leaving a slight preponderance 
at the breech. The two trolleys are then pushed into 
such positions that the pivots of the gimbal ring rest 
in their bearings. The crane hook is then attached 
close to the breech of the gun and drawn just tight, 
so as to take the preponderance. Then the whole 
gun is raised a few inches by working the pumps and 
raising the bearings on the trolleys. The chocks on the 
bogies on which the gun has been resting are knocked 
| out, and the bogies pushed away. The crane trolleys are 
then connected together at one end. The crane chain is 
then quietly slackened, and the gun slowly upends auto- 
matically, and ultimately stands vertically directly above 
the hydraulic press at the bottom of the pit. The ram 
of this press is then caused to rise till the weight 
of the gun is taken. Sometimes the crane is hooked on to 
a dog ring fastened near the muzzle of the piece, and 
assists at this part of the process. The bearings on the 
trolleys are then let down and the trolleys themselves 
pushed out of the way. The ram in the bottom of the 
| pit is allowed to sink to its lowest, the gun descending 
the few inches with it. Cross bars of angle iron 
attached at each side of the pit and chocks of wood 
prevent the gun from falling sideways. A man ascends 
the scaffolding and loosens the dog ring, and the crane 
swings round over the furnace in readiness to raise the 
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a 
portions should be exactly to that specified by the drawi 
office, and that they should be perfectly regular Tt 5 
unnecessary to insist that it is absolutely imperative th hs 
the wire suffers no damage from the machinery emp] “ 
for winding it on. 7 Smbloyed 

The wire-winding machine consists essentially of 
lathe in which the gun can be caused to revolve at 
regular rate of rotation, and a control mechanism " 
some sort which shall so restrain the motion of the “a 
as to cause it to be wound on to the gun with a definite 
known tension. The apparatus shown in Fig. 32 was 
originally designed by Sir William Anderson, and ie 
by slight moditication, been brought to the form shaae 
by the makers, Messrs. Easton, Anderson, and Cioolden 
of Erith. This type of machine is used exclusively at 
Woolwich, and has proved itself capable of the highest 
class of work. On another occasion we shall have to 
describe the machine designed and _ constructed at 
Elswick, which differs materially from that shown on 
page 348. 

This apparatus, asused at Woolwich Arsenal, consists of 
a short bed-plate A, attached to the travelling saddle piece 
of a suitable screw-cutting lathe, in which the gun to be 
wound is revolved at some 7} to 45 revolutions per 
minute, depending on its diameter, the rate of feed of the 
wire being about 70ft. per minute. Upon A is mounteda 
bracket B, which can be caused to traverse longitudinally 
to a limited extent by means of a screw worked by hand. 
B in turn carries a table C capable of partial rotation in 
a vertical plane about the horizontal spindle D, the rota. 
tion being given by the action of the worm Ek, which 
| engages in a quadrant attached to the lower side of (, 
| and which is operated by a hand wheel. Upon C is placed 
| a plate T, the front end of which is secured to © by a 
pivot pin, and the back by a clamping handle passing 
through a slot in C, by which means the plate T can be 
angled slightly in the horizontal plane. ‘Two lugs on ( 
are provided with set screws and lock nuts, which limit 
the angling to whatever degree is required. T is provided 
with a longitudinal groove on its upper surface, in which 
slides a gun-metal block H, having in its upper surface a 
rectangular cavity J closed at the top by a curved strip 
of hardened steel. 

A gun-metal top block K fits into guides above the 
recess J, and has on its underside a cavity covered by a 
similar curved strip of hardened steel. These two 
cavities are placed in communication with a flexible 
water pipe attached to the machine so that a circulation 
in them can be maintained, and thus the hardened steel 
friction slip may be kept cool. The water flows away 
|from the cavities at their front end into a collecting 
trough N, from whence it is removed by a flexible connec- 
tion. The wire is led between the two strips of hardened 
steel, and from thence to the gun. The block H carries 
four short steel pillars which support a cross-bar having a 
fine thread screw M in the centre turned by a hand wheel. 
Between the point of this screw and the block K there is 
a toggle arrangement L with hard steel knife edges, and 
the centre joint of the toggle is connected by an adjust- 
able rod to a crosshead supported by two piilars fixed in 
the plateT. The plate T has two brackets cast on behind, 
which serve to carry two pointed screws forming centres 








P 
\N 
| 


\ 








Water 
—_—<-~ 


° QO oe 
a | 
| 


| is placed. 


| 
| 
j 
| 
| 
| 
| 
| 





8 
ie) 








Fiz. 30-CONTRACTION FURNACE AT WOOLWICH ARSENAL 


a pair of rails which can be seen in the engraving. On 
each pair of rails is placed a strong trolley; these trolleys 
can be fastened firmly together by suitable tie bars. On | 
the centres of the trolleys are placed two plummer 
blocks or bearings, which can be lifted by hydraulic 
pressure. In these rest the two pivots of a great 
gimbal ring, provided with very powerful jaws or dogs, 
by which a gun can be seized. At the bottom of the pit 
is a powerful hydraulic press, with a short vertical lift. 
On the face of the ram of this the breech face of the gun 
seen in the engraving is resting. To one side where the 
men are congregated the great gimbal ring can be seen, 
but the trolleys have been run into the background. Let 
us explain briefly the use of all this apparatus. The 
weight of a 12in. gun is nearly 50 tons, its length nearly 
as many feet. It will be readily understood that to rear 
such a mass on end is no easy undertaking. Before the 
construction of the arrangements we have roughly 
described above, the upending of a gun was a work of 
many hours, and the lowering of it again took almost as 
long. With this apparatus it is done very quickly. The 
gun comes to the shrinking pit from the turnery, 
lying on a long trolley or two small bogies. It 
is run right over the pit, which is, as a rule, tem- 
porarily boarded in for convenience at this time. One of 
the gimbal rings is then placed on the gun and fastened in 
a position close to the centre of gravity, the position of 


hoop that is to be contracted on. The great advantage 
of this system is that not only is the operation performed 
rapidly, but that the gun, resting on a squared and faced 
end, is sure to be vertical—a point of considerable 
importance. 

It is necessary to bear in mind that the contracting on 
of the hoop, as shown in the above engraving, is one of 
the latest operations in the building up a big wire- 
wound gun. In the English 12in. gun it will be remem- 
bered that the only tubes contracted on are those which 
form the outermost shell or casing. In the 12in. Japanese 
Elswick guns, however, the wire does not extend to the 
muzzle, and the chase hoops are consequently solid, and 
have to be contracted on in the manner described. In 
practically all wire guns smaller than the 12in. one or 
more contractions have to be made before the final 
course is put on, and in most cases before the laying on 
of the wire. Thus, for example, in the 6in. Mark II. a 
breech extends entirely over the chamber portion of the 
gun underneath the wire. 

It will now be necessary to describe briefly the 
apparatus employed for winding the wire on to the piece. 
It will be remembered that the wire is of rectangular 
form—*‘25in. wide bv ‘06in. thick—and that it has to be 
wound on at different parts of the gun with tensions 
varying between 30 tons and 60 tons per squareinch. It 
is also of importance that the tension of the different 


to support a short axle, on which is fixed a sort of bell- 


| erank lever U V, having two quadrant shaped ends ; from 


the shorter end U a flexible steel band is taken to the 
block H, while from the longer is suspended by another 
steel band a weight W of such an amount as to give the 
required tension to the wire. A spirit level Y is fixed by 
a clamp to the arm V. 

The brackets also carry two pillars, with open top 
bearings at their upper ends, in which the reel of wire Z 
The axle of this reel has a brake drum X at 
one end, having a few turns of cord round it, kept 
sufficiently tight by means of a spring to give the reel a 
little resistance to rotation, and so prevent the wire 


| becoming loose and unmanageable on it. 


| The method of using the apparatus is as follows :— 
| One end of the wire is passed from the reel underthe guide 
| rollers R between the hardened stecl strips attached to 
| H and K, over the second guide roller S through an india- 
rubber wiper G in the side of the collecting trough N, 
and away to the gun. The screw M being slacked back 
the wire may be drawn freely through the machine, and 
fastened tothe gun tube cn which it is to be wound. The 
necessary weight having been hung on at W, M is screwed 
down till the wire is gripped, and the gun is then caused 
to revolve. The immediate tendency is to draw H forward, 
and to raise the lever Y, which is counteracted by the 
| weight W. When, however, the pressure on K is sufficiently 
| increased by manipulating M, W is overcome and Y is 
| raised, but at the same time it will be observed that as K 
travels forward the effect of the toggle is automatically 
reduced as the centre joint is kept stationary; therefoie, 
the pressure being released, the weight W again becomes 
sufficient to exactly balance the friction of the wire 
through the steel brake strips. By this means the stress 
on the wire is automatically self-adjusting. When once 
the machine is fairly started, the lever Y will oscillate 
very slightly in accordance with slight differences due to 
variation of friction and thickness of the wire, and the spirit 
level may then be clamped horizontal, and will indicate 
to the attendant if any material variation occurs requiring 
his attention. The ends of the lever being ares of 
circles struck from the centre, the leverage is always 
constant. 

The rocking motion of the plate C about the spindle D 
regulated by the worm E, is to give the wire a straight 
lead off to barrels of various diameters, and the horizontal 
swivelling motion of T upon C is to cause it to lead off at 
the angle at which it is being wound on the gun, so that 
at each successive layer the brake should be unclamped 
and the plate pushed over alternately against the two 
stop screws. The feed motion for the whole machine 1s 
given by the screw-cutting gear of the lathe, and fine 
adjustments are made when required by the screw in the 
bed-plate A. The weights at W are calculated to allow 





for the weight of the lever itself and, of course, the 
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age, The stress on the wire has been found by 
ites to agree with the calculated stress within a 
expe . 2 
negligible error. 
r, j > 
In the machine 
‘ore not Water-jacketec | 
oT eed about 10ft. per minute without excessive 
ni ting ; but the authorities at Woolwich, by the addition 
ihe water jacket, have been able to increase the speed 
ny) é jack 
up to 70ft. per minute. 


as at first designed the friction blocks 


THE DESTRUCTION OF THE MAINE, 

We have before us the first copy which has reached 
England of the * Report of the Naval ( ourt of Inquiry 
the destruction of the United States Battleship 
Maine in Havana Harbour, l’ebruary 15th, 1898, together 
with the testimony taken before the Court.” It was 
ed from the Government printing-office, Washing- 
ton, on March 28th. It is a large octavo volume of 307 
pages, with a good index. The fact that it was all put into 
type and printed in a single night may be regarded as a 
record performance for a Government printing-oftice. It 
is illustrated by twenty reproductions of photographs of 
the wreck and certain sectional diagrams and sketches, 
which supply an excellent idea of the havoc that was 


upon 


only issu 





| temperate inquiry lies in the lessons that can be drawn 


from it. It is not possible to read what the divers have 
to say, or to examine the sketches which they have made, 


| without arriving at the same conclusion as the Board. 


, and the speed of winding could | 


| the ship. 


We have no longer any doubt that the bottom of the ship 
on the port side, well forward, was blown in by a sub- 
marine mine. The effect might have been produced 
by permitting a mine at one end of line to float down to 
The line would cross her bows and the mine 
would then swing in, and striking her side, explode. 
Against this view it may be urged that, being moored to 
a buoy, the chains of that buoy would foul the mine rope. 
It is by no means easy, however, to hit upon any more 
plausible hypothesis as to the placing of a torpedo or 
mine. It does not appear, it is true, that any patrol 
boats were in use by the Maine; but other vessels were 
lying within a cable length or so, and it is hard to under- 
stand how a powerful mine could be brought down by a 
boat, and placed, without being discovered. It is this 
difficulty, indeed, which in the first instance led naval 
men in this country to discredit the theory that she had 
been blown up from the outside. We ourselves suspected 
some of the treacherous naphtha paints, such as that which 
blew the bows out of the Scotia cable ship, and sunk our 
own Dotterel. But the evidence brought before the Court 
was conclusive ; no dangerous paint, spirits, or other fluids 
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wrought by the two explosions which undoubtedly took 
place. 

The evidence appears to have been taken with creat 
care and with the utmost impartiality. 
officers constituting the Court had or had not any pre- 
conceived notions we cannot say; if they had they 
carefully concealed the fact. Indeed, throughout the 
whole of the evidence we fail to find expressions of opinion 
on the part of the witnesses, and the Court carefully 
abstained from putting leading questions. The verdict, 
as we may call it, has already been made known in this 
country. The full text of the report adds practically 
nothing to the information already supplied by telegraph. 
The conelusion of the Court of Inquiry, which consisted 
of Captain W. T. Sampson, President; Captain French 
E. Chadwick, and Lieut.-Commander W. P. Potter and 
Lieut. - Commander Adolph Marix, Judge-Advocate, is 
that “ there were two explosions of a distinctly different 
character, with a very short but distinct interval between 
them, and the forward part of the ship was lifted to a 
marked degree at the time of the first explosion. The 
first explosion was more in the nature of a report like 
that of a gun; while the second explosion was more open, 
Prolonged, and of greater volume. The second explosion 
was, in the opinion of the Court, caused by the partial 
explosion of two or more of the forward magazines of the 
Maine,” 

The principal value of this most elaborate and 


| always remain a mystery. 
Whether the | 
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of any kind were stowed forward or below. How, as well 
as where, the mine was obtained and placed will perhaps 
Inasmuch as the Court has 
thought it worth while to include a very curious anony- 
mous letter in the ‘‘ exhibits” attached to the report, we 
reproduce it. The original is in Spanish. 

It should be remembered that at dawn of the day of the terrible 
catastrophe an individual was killed in a small boat, together with 
another who is to be found wounded and a prisoner. They were 
going about the cruisers Maine and Alfonso XII., and as the 
said individuals are the worst antecedents (s/c) as harbour thieves, 
I have interested myself in investigating what connection the 
occurrence could have with the explosion of the Maine, and I have 
discovered that those two men, together with another who is called 
Pepe Taco, had bought in a hardware store in Mercaderes-street, 
called La Marina, a hose such as is used by divers, and that the 
three left Regla in a small boat which they placed under the 
wharves of Santa Catalina, and they were loitering more than an 
hour and a-half, while Pepe Taco, who is a caulker and diver, pro- 
bably the best in these parts, did the work to bring about the ex- 
plosion of the Maine. With the data I went to Regla, and 
discovered that the family of the dead man, who lived in the 
utmost misery in a house in Rodriquez Batista-street, had moved 
to a well-furnished one in Gelabert-street. There I learned that 
they had agreed with some merchant of Muralla-street for the 
work of blowing up the ship for the sum of 6000 dollars—2000 in 
advance, the other 4000 dollars on seeing the result. But as they 
did not come out of the adventure very well, having been attacked 
when they were retiring, the result of which was the death of one, 
who left his teeth in the boat, and another one wounded, the 
third one has not presented himself to collect the money, and it 
could probably be secretly done, that by paying him the rest that 








the others will not now pay him, he could declare the truth of all 
this. The one whom I call the third is the diver Pepe Taco, who 
was unwounded, who no doubt is afraid to present himself to 
collect the rest. In Muralla-street, they tell me, is the place where 
the business was arranged with Messrs, Garcia, Corujedo, Villasuso, 
Marebona, and others whom I do not remember. The man 
arrested is being administered morphine constantly, to see if he 
will die and not give evidence, so as not, as they express it, to spoil 
the affair after it has come off so much to their taste. 

Taking it for granted that the ship was blown up from 
the outside, are we to conclude that a considerable 
weight of explosive was employed? This is a point of 
very great interest, and will no doubt form the subject 
for careful study by our own experts in explosives. The 
evidence of various witnesses is to the effect that they 
saw the bows of the ship lifted bodily. The first officer 
of the City of Washington, which was lying close to the 
Maine, said that he saw the explosion. ‘I heard a 
rumbling sound, and we saw the Maine rise up forward. 
After that the explosion occurred, and the stuff was 
flying in the air in all directions; she sank immediately 
at the forward end.”’ This seems to indicate that a heavy 
charge of some slow-burning explosive was used. Gun- 
cotton, melanite, cordite, or dynamite would have blown 
a hole in the bottom of the ship, so producing a compara- 
tively local effect. Commander George A. Converse was 
examined as an expert in explosives. He said: “‘ If the 
torpedo contained a large amount of explosive, and were 
placed in contact with the bottom of the ship, it is my 
opinion that it would endanger the ship by blowing a 
well-defined hole through it. If, however, the charge was 
on the bottom of the harbour, and a depth of water of 
several feet intervened between it and the bottom of the 
ship, I think the tendency would be to lift the ship 
bodily ; in other words, it would cause a large upheaval 
of water similar in effect to a large wave striking the 
ship at a point directly over the mine—would tend 
to lift the body of the ship at that place exactly as the 
crest of a wave.” It will be seen then that all the 
circumstances point to the explosion of a mine charged 
with a considerable quantity of gunpowder, and lying on 
or near the bottom of the harbour. If, however, we 
assume that the lifting of the ship did not take place, 
then the first theory that a mine containing some high- 
explosive was floated down is admissible. Commander 
Converse adopts the view that ‘‘a submarine mine con- 
taining a large amount of the lower explosives—gun. 
powder or similar—not in contact with the ship but some 
distance below it, perhaps on the bottom,” caused the 
blowing in of the ship’s bottom. 

If we adopt this theory we find ourselves at once in a 
difficulty. To what was the second explosion, that of 
the ship’s magazine, due? There is very little doubt but 
that it was this second explosion which finally wrecked the 
ship and caused the awful loss of life. It was this 
internal explosion that cleared out bulkheads, and in a 
sense broke up the whole ship forward into fragments. 
It is impossible, we think, to exaggerate the importance 
of the question we have just put. Why did the contents 
of the magazine explode ? 

If a mine chamber or torpedo containing a high ex- 
plosive had been fired when in direct contact with the 
skin of the ship, it is not only conceivable but almost 
certain that flame would have been projected into the 
compartment which was burst open; and if that happened 
to be a magazine we may well believe that its contents 
would be at once exploded; but the story told at once by 
the eye-witnesses of the catastrophe and by the divers 
does not tally with this theory. If, however, we take 
Commander Converse’s hypothesis, itis difficult, indeed im- 
possible, to see how flame could enter the magazine. On 
the contrary it would appear that a body of water would 
be forcibly driven into it and drown it. Theonly explana- 
tion left is that something in the magazine was ignited 
by concussion or shock. It is noteworthy that Com- 
mander Converse declined to commit himself when 
asked if the comparatively slow acting mine in which 
he believed could have set fire to the contents 
of the 6in. magazine. Thus, then, we arrive at this 
position, that the condition in which the ship was found 
by the divers points to the conclusion that she was 
destroyed by a large submerged mine, of just the old- 
fashioned type used for harbour defence ; while the internal 
explosions which took place, points either to he use of a 
type of mine or torpedo quite different from that suggested 
by Commander Converse, or else that there was in the 
magazine something which might be exploded and did 
explode without the direct contact of flame. The report is 
emphatic in stating that ‘“‘the dry gun-cotton primers 
and detonators were stowed in the cabin aft and remote 
from the scene of the explosion.” The importance 
of the question cannot, as we have said, be exaggerated. 
It is very probable that a modern first-class ironclad, with 
her double bottom sound and all her water-tight doors 
shut, could not be sunk by a single torpedo or perhaps by 
several torpedoes. But nothing in the world could save 
her from going straight to the bottom if the explosion ofa 
torpedo under herinduced—we can find no betterword—the 
explosion of the contents of one of her own magazines. Ifour 
readers have followed us thus far then, they will see that the 
question of interest about the loss of the Maine is, what 
caused the contents of the magazine to explode. That 
is, scientifically speaking, the most interesting and 
important problem ever raised with regard to a modern 
battleship; and the weak point about the careful, 
elaborate, and honest inquiry carried out by the Govern- 
ment of the United States is that it leaves this problem 
unsolved. Indeed, it is doubtful if the officers comprising 
the Court realised its importance. 

In conclusion, we must add that there are some incon- 
sistencies in the evidence which leave an open door for 
doubt. While one set of witnesses testify to occurrences 
which strongly corroborate the large deeply-submerged 
mine theory, others made statements which point either 
to an internal and not an external explosion of any kind, 
or to the use of a high explosive torpedo fired near the 
surface. Thisis particularly true of the evidence of a man 
named ‘Ambrose, who, standing on the starboard side of 
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the poop and looking forward, saw very clearly what 
happened. He says, “I was standing facing forward 
when I saw.a flash of light, a flame, which seemed to 
envelope the whole ship, followed by a report. I was 
struck in the face by a flying piece of iron; then there 
was a perfect hail of flying iron all about me. Then 
there was the second report: I saw the things flying 
from forward. The first report was sharp ; the second one 
sounded like a roar. The ship seemed to lift right out of 
the water at the second explosion.” A statement such 
as this goes far to contradict all that several other wit- 
nesses said. It indirectly, but none the less flatly, contra- 
dicts Commander Converse, and supports the theory that 
the explosion was internal. But we must regard contra- 
dictions in evidence about an explosion as natural. The 
circumstances of a catastrophe of the kind can only be re- 
corded as impressions; and impressions are not always 
accurate. 








HARBOURS AND WATERWAYS. 


Hull docks.—The North-Eastern Railway Company 
deposited a Bill in Parliament for improving its docks at 
Hull practically on the same lines as last year, but with 


modifications to meet the decision of the Committee before | 


which the Bill came; and also in addition for extend- 
ing and improving the Victoria Dock. The modi- 
fications’ made in the scheme to meet the views of 
those interested in the river traffic and the Hull Conservancy 


Board were not deemed sufficient, and opposition was again 
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Fig. 32 


threatened from these quarters. 
was, however, that from the Hull Corporation, who wanted 
to impose on the company the obligation of doing away with 
the level crossings over the roads in the neighbourhood of the 
Victoria Dock, which would have involved a very large 
additional expenditure. To this the company objected, unless 
the Corporation would bear a portion of the expense, which 
they declined to do. Fearing that the threatened opposition 
might again wreck its Bill, the company has determined 
to withdraw that portion of it which relates to Hull, and has 
come to an arrangement with the Hull and Barnsley 
Company to jointly construct a new deep-water dock on the 
land on the eastern side of its Alexandra Dock, distant about 
13 miles from the town, the cost of which is put approxi- 
mately at £1,000,000, or about the same amount as the 
company had intended spending on the improvement of its 
Victoria Dock. The company is also to have running powers 
over the Hull and Barnsley Railway from Wyke-street, 
a distance of about 5} miles. The question of improv- 
ing the old docks is to be left over for further considera- 
tion. So far as providing facilities in the Humber for deep- 
water navigation, and accommodation for large and deep- 
draught vessels, there can be no question that the new 
arrangement offers very great advantages over the scheme 
now put on one side. The principal difficulty of navigation 
for large vessels in the Humber commences above the 
Alexandra Dock, where the channel decreases rapidly in 
depth and width, the five-fathom low-water line terminating 


below the river Hull, and the three-fathom line only extend- | 


ing a short distance above the entrances of the North- 
Eastern Company’s Albert and Humber Docks. The 
abandoned scheme only provided for an additional area to 
its western dock system of 10 acres; the depth over the 
inner sill of the Albert Dock, which was 12ft. at L.W.S.T. 


The most serious opposition | 


' 
i 
7 
J 


, and 28ft. at H.W.N.T., was not to be increased. The 
Humber Lock was to be brought out from its present 
sheltered position to close on the channel of the river, and 
aligned at right angles to it, without any jetties or piers to 
protect the entrance or assist vessels in getting in and out, 
an operation that would have been rendered difficult owing 

| to the strong current of the river, which continues at spring 
tides for some time after high water, a difficulty which would 
not have been decreased by the fact that the approach to the 
Albert Dock, distant only about two steamers length, crossed 
that of the Humber Dock nearly at right angles. If to this 
be added the cramped position of the docks and railways, 
shut in as they are on all sides except that of the river, and 
frequently crossed by the streets of the town, it will be seen 

| that even after the proposed expenditure, approaching nearly 
a million of money, these docks would never have been 
adapted to any large development of traffic, especially in 
making provision for modern deep-draught steamers. If 
accommodation be made for these at the proposed new dock 

| more space will be available in the existing docks for the 
continental and short trades, a traffic which forms a very 
important feature in the trade of the Humber. 

| Leeds and Liverpool Canal.—At the half-yearly meeting 
of this company, an increased revenue of £1130 over the cor- 

| responding of the previous year was shown to have been 
earned, but owing to increased charge for additional capital, 
the dividend declared was at the rate of 2} per cent. as 

' against 3 per cent. in 1896, the total dividend for the year 

| being one-eighth less. During the half-year £19,000 has 
been expended on capital account in dredging and deepening 

| the waterway, the reconstruction of the banks, completion of 
a new warehouse at Bradford, and purchase of land for further 
improvements. ; Mr. Charles White, the engineer of the 
canal, has retired owing to failing health. 

Mersey and Irwell purification.—A report recently made by 
Mr. R. A. Tatton, M. Inst. C.E., the chief inspector of the 
Mersey and Irwell Joint Committee, is interesting as showing 

| the steps which have been taken to free these rivers from 
pollution, and thus render the water in the Manchester Ship 

| Canal and docks in a better sanitary condition than it has 
hitherto been. In the last report of the Manchester Ship 
Canal Company allusion was made to the great loss still 
incurred in dredging out cinders and other refuse brought 
| down into the canal by these rivers. It is satisfactory to find 
from Mr. Tatton’s report that “the bed of the river in its 
upper reaches is now practically free from cinders, and the 
shoals which used to be so common have disappeared.” The 
cinders still found in the dredgings from the dock and canal 
are stated to arise from the wasting away of old cinder tips, and 
| to accumulations in the lower reaches of the river, which are 
gradually being carried out of the channel when floods occur. 
The difficulty of effecting the purification of these rivers may 
be realised from the fact that no less than 90 authorities 

‘have so far been dealt with since 1892, of which 66 have 

works of purification in operation; and out of 410 factories 

and works which have been dealt with, 241 have provided 

efficient plant for dealing with their foul effluents, and 154 

have constructed plant which has not proved efficient. The 

expense to these manufacturers has in many cases been 
very great, but it is satisfactory to know that in some cases, 
especially in the paper-making trade, the requirements of the 
authority have led to appliances being used for the recovery 
of valuable material which used formerly to be allowed to be 
_ turned into the river. 
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ng ’ ‘a AN MARINE ENGINEERING | that the Bosphorus, on her first voyage out, ran 215 miles | their prompt and efficient handling within easy command 

SHIPBU ST aa VICTORIAN ERA in twenty-four hours—8 knots an hour—without steam, | of the engineer on the starting platform. 
ON THE THé - bate ~ ~~" | her serew being feathered during the time, but capable of | As many of the vessels mentioned in our later articles 
No, XV. being replaced in steaming position in one minute, on the | have been supplied with boilers having their principal 


\s yromised in our last article, we now give in Fig. 80 | wind dropping. The illustration we give of the engines | heating surfaces obtained from other than ordinary 
oe stration of the propelling engines fitted by Messrs. | fitted in her will, with our previous brief description, | tubes, we give in Figs. 82 and 838, as promised, iHustra- 
re oe Sons, and Field, to several of the Cape and | show the simplicity of design and compactness of their | tions of the type of boiler referred to, and known as 
paws mail steamers, notably to the Bosphorus and | arrangement, together with the small space they occupied | Lamb and Summers’ patent sheet flue boiler. As this 





Fig. 6O—ENGINES OF HARBINGER, BOSPHORUS, &c. 


the Harbinger, as they were the pioneer vessels on the in the ship. As the engines of these pioneer vessels were | kind of steam generator was very successful in its work- 

two routes, the first having opened the line to the Cape merely auxiliary to their sail power, they were fitted with | ing, and was fitted in a large number of vessels in the 

he of Good Hope, and the other to Port Philip, Victoria. When a single air pump, driven as shown in the illustration. | early years of ocean steam navigation, it is well worthy 
ent giving in the article above-mentioned the origin of the Har- In Fig. 81 we give a similar illustration of the type of | of illustration and description. 

nd : binger, an error has, we find, inadvertently crept in. The engines, fitted by the same makers as those of the Although the introduction of the “tubular” in place 
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liecruit, built by Mr. Ditchburn, and afterwards converted | Bosphorus, in the armed wooden dispatch boats Viper , of the common flue boiler on shipboard—like many other 
by him into the mail steamer, was originally a man-of- | and Wrangler, built for service at the time of the Crimean things in connection with marine machinery—was at 
war sailing brig, and not the paddle steamship of the | War, and described by us in our last article. With that first very strongly opposed, it was without doubt the 
same name, which was a.later addition to the Navy. description, and the details of arrangement shown in our most important step in advance ever made in boiler 

In proof of the excellent sailing qualities of the Cape | engraving, the reader will be able to appreciate the care | engineering ; but, like all new things, it had certajn draw- 
boats, the first to be dispatched, it is worthy of note | taken by their makers to have a'l the necessary gear for backs when applied to sea going as distinct from river 
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steamers. The difficulty of removing scale from its 
tubes when fed with salt water was found to be seriously 
detrimental to its economical employment, as its forma- 
tion affected the boiler’s durability and steam-generating 
powers, and rendered frequent repairs necessary. 
long voyages, where economy of fuel was vezy important, 
these were serious drawbacks. 

By a novel arrangement of flues, instead of tubes, 
Messrs. Lamb and Summers produced a boiler which 
possessed the accessibility of the common flue boiler, 
with a diminution of the cubic contents of the tubular 
one. As will be seen from our illustrations in Figs. 82 
and 83, this boiler in outward form was exactly similar 
to the ordinary tubular type in use at the time; but in 
its internal arrangement, instead of having a nest of 
tubes over each fire-box, the tube space was filled with 
vertical sheet flues and water spaces disposed as shown, 
the flame and water spaces alternating; the former 
being generally 1fin. and the latter 2sin. wide, but 
varied with circumstances, the plating forming them 
being fin. thick. 

A special feature of construction in this boiler was 
that the stays necessary for the flat flues were in the 
flame, and not in the water spaces, so that no surface 
was offered round which the scale could collect, nor was 
there any impediment to interfere with the complete 
and quick cleansing of the water spaces from scale. The 
shells of the boiler were stayed in the ordinary way; the 
same amount of heating surface could be got in the same 
space as with tubes, and the boiler would hold about the 
same quantity of water. In the event of damage to any 
flue. it could be taken out and replaced with a new one, 
and provided the plates were kept clean and never over- 
heated, the flues would outlive the boiler shell. 

In practice it was found that with boilers fitted with 
these flues, in place of tubes, a saving of 40 tons of fuel 
was effected in steaming the distance—2400 miles— 
between Southampton to Gibraltar and back, the speed 
of the vessel being also increased three-tenths of a knot 
an hour owing to the increased generative power of the 
sheet water spaces. It was claimed for this type of 


boiler that it was free from choking by deposit of scot 
and ashes; the flues being in one sheet for their whole 
depth, these deposits would fall to their bottoms and be 
swept through by the draught into the uptake and funnel ; 


and as the water spaces were comparatively large, and | 


the sides of the flues vertical, the circulation of the water 


was more perfect than amongst a large number of tubes, | 


where it has to wend its way in and out in zig-zag or 
curved lines. Wherever fitted, these boilers were found 


to give great satisfaction, as they were ample steam pro- | 
ducers, and were not so troublesome in their working, | 
nor so costly in repairs, as those fitted with a large number | 


of small tubes. 
Reverting for a moment to the illustrated description 


we gave in a previous article of the fine old troopship | 


Himalaya, we are reminded that some of our readers 


would be interested in knowing to what purpose she has | 
with an effective means of lubricating it. 


been finally relegated. Before replying to this query, it 
may be news to many present ones to be told that at the 
time this ship was laid down in Mares’ shipyard it was 
quite undecided as to whether she should be propelled 
by paddle-wheels or a screw. This indecision, it will be 
remembered, had its precedent in the case of another 
famous ship, the Great Britain, whose hulk, we believe, 
is still existent, and is, curiously enough, devoted to the 
same humble duty as that of the Himalaya. The decision 
finally arrived at as to which kind of propeller both of 
these ships should be fitted with, is now of course ancient 
history ; but there is one achievement of the old troop- 
ship which we must place on record before informing of 
her end. 

In one of her runs home from the Cape she made the 
most remarkable performance ever attained, up to that 
time, in the annals of screw steaming, having covered 
the distance, if taken as a straight line, of 6307, or, as 
logged, 6397 miles with 1506 tons of coal—of only 


moderately good quality—the engines indicating during | 


the time 1200-horse power, and the steam pressure in the 
boilers being rather less than 5 lb. per squareinch. This 


voyage out to the Cape and home again was the shortest 
on record, it being 28 days 19 hours outward, and 29 days 


On | 





2 hours homeward, the ship being in one of the runs 22 days 
under steam, the engines working full power without inter- 
mission, or a hot bearing, or any other cause of interrup- 
tion whatever. This voyage was made with a Griffiths’ 
improved propeller, the engines being supplied with 
steam by boilers fitted with Lamb and Summers’ sheet 
tlues instead of tubes, which we describe above. In a 
previous run from the Cape to Spithead, when fitted with 
& common screw, the ship was six days longer in covering 
the distance between the two places. 


Our illustration, Fig. 84, will answer the query :—-** To | 
At | 
forty-five years old, a standing monument of sound | 
workmanship, she has not, like many another fine vessel, | 


what base uses is this fine old ship now put?” 


been consigned to the tender mercies of the ship-breaker 
to pick her bones, but is now condemned to do duty as a 
coal hulk in the Hamoaze at Devonport, where few would 
recognise in her black hull the stately troopship of bye- 
gone days, clothed, as she used to be, in pure white, 
although her present moorings are but a stone’s throw 


' from the position she used to occupy when in port. 


When recording in our last article the building of 
the magnificent line-of-battle ship Prince Albert, and her 
conversion before launching into an auxiliary screw 
steamship, we drew attention to the damaging effects of 
such conversions in the case of wood-built ships. Now, 
all naval architects were aware that of all the parts of a 
vessel, a wooden one especially, the stern was the weakest, 
through the overhanging part of it not being water- 
borne, in consequence of the fine run below. 


effect was further accentuated by the aperture made in 


the deadwood and the construction of a trunk through | 


all the decks. This, in fact, was the one weighty objec 
tion urged against the use of the screw-propeller in 
wooden ships, as in a very few years their sterns either 
required renewal, or being strengthened in consequence 
of the shaking caused by the screw’s motion, the whole 
frame of the ship being so much affected by it that the 
captains of such vessels were enjoined to use their steam 
power as sparingly as possible and trust to their sails for 





Fig. 84—THE HIMALAYA 


propulsion. This at once made our screw navy more of 
a sailing than a steaming one. 

In connection with this weakening effect on the sterns 
of screw ships, there was, however, one cause attending 
the screw’s motion that materially helped to intensify it. 
On the first introduction of the screw for ship propulsion, 
it seemed to follow, as a natural consequence, that its 
most appropriate position would be on the middle line of 
the ship, and that therefore provision should be made in 
its after part, and through the stern post, for carrying 
what are now called the stern tube and propeller shaft. 
Some difliculty was at first experienced in providing a 
suitable stern tube, and keeping it tight in the post; but 


| on this being overcome, the greatest drawback, not pre- 


viously foreseen, was in the provision of a material 
capable of resisting the abrasive effect of an iron shaft 
rotating within a tubular bearing under water; together 


In the first screw ships, the iron shaft to whose outer 
end the screw was attached merely ran in the bearing 
formed by the bored-out end of the cast iron stern tube, 
but these were soon found to be uncongenial surfaces, as 
wear was soon set up in both, and the thumping of the 
shaft commenced. A second trial was made by bushing 
the stern tube with a brass tube, and allowing the shaft 
to run in it; but here again a suitable lubricant was 
wanting, and the wear and thumping continued. Then 
brass was tried, running on brass, by casing the shaft at 
the bearing part with a brass tube, but still without 
success. In fact, many plans were proposed for over- 
coming this seeming insurmountable difficulty, until the 
idea began to be entertained that the screw as a propeller, 
especially in large ships, would have to be given up. 

It was, however, left to the practical genius of Mr. 
Jno. Penn, of Greenwich, to discover a way out of this 
difficulty, and at the same time to lay a lasting obligation 
upon all who should thereafter construct a screw pro- 
peller engine or own a screw steamship. In his early 
screw engines Mr. Penn had himself adopted the plan of 
casing the tail shaft throughout with brass tubing, and 
letting it run in brass bushes; but the result was rapid 


In screw: | 
propelled ships, when built of wood, this weakening | 


—=——— 
wear, that of the bushes being very uncertain, it hav; 
in cases been found to be as much as an inch in ae 
ness in the course of a few months, the effect of ered 
on the framing of the after part of a wooden ship : “a 
better imagined than described. Pome 
Mr. Penn, however, after casting about for a trustworthy 
material as a substitute for all the metallic alloys t} ¥ 
had been either used or suggested, and after a mad _ 
very careful experiments on different materials as si = 
surfaces for shafts working under such conditions os ie 
tail shaft of a screw ship, solved the difticulty that h ‘d 
been so long experienced by the introduction’ of }j mt 
vite bearings, which not only were found to at well 
without any appreciable wear, but to have their os 


ad 


| lubricant in the water in which they worked. Ag these 
wood bearings were destined to become of universal 


application, Mr. Penn patented his invention of them 
his provisional specification being filed October nd. 
1854. As their construction is now so well known and 
understood, they need no illustration or description ; byt 
for those of our readers who may have little or no te 
ledge of them, we may briefly explain that the bearing 
practically consists of an ordinary tubular brass bush, 
in which strips of lignum vite about 2hin. wide ate 
fitted in grooves in its interior, a space of about ee 
being left between each, the strips standing out about 
tin. all round from the brass surface. Water is kept 


| constantly flowing between the strips along the brags 
| bush, and forms the only lubricant, it having been found 


to prevent all tendency to heating or wearing of the 
shaft. ‘ 

As we have referred in the course of this article to 
the old troopship Himalaya, this vessel furnished in hey 
steaming days the best practical proof of the durability 
of Mr. Penn’s wood bearings. She was fitted originally witi 
the usual metallic bearings, but the wear was so serious 
that her first owners, the Peninsular and Oriental Com 
pany, determined to adopt the improved wood slips soon 
after their introduction. After purchase by the Govern. 
ment and when employed in the transport service. this ship 
steamed 20,000 miles without showing the slightest sign 





of wear in those parts that had previously given so much 
trouble. Her screw weighed upwards of eleven tons, 
and not being a lifting screw. and therefore without any 
after bearing, its whole weight with that of the tail end 
of the shaft was carried by the stern bush alone. In 
some experiments made with them, these bearings were 
found to stand a working pressure as great as 2000 1b. per 
square inch of bearing surface; whereas brass on an iron 
bearing at a pressure of 200]b. on a similar amount of 
surface was found to cut directly, whether lubri¢ated with 
oil or water, and failed quickly by rapid abrasion. In fact, 
the results attained with Mr. Penn’s wood bearings were 
so definite and satisfactory that they were then (1855—6) 
and have since been applied to all stern shafts of her 
Majesty's screw-propelled ships as well as to those of the 
mercantile marine. 

Of the many highly useful and successful inventions in 
connection with marine engineering and steam shipping, 
none could have been more opportune than that of wood 
bearings for screw-propeller stern shafts by Mr. Penn; 
for at the time they were brought into use it had become 
evident that, for the purposes of warships especially, no 
other propeller than a submerged one would be possible 
of application. That the successful introduction of these 
bearings gave an impetus to screw steamship building 
there can now be no doubt, and their application to all 
kinds of craft became a matter of certainty, as was 
specially instanced towards the close of the Crimean 
War. 

As previously recorded in these articles, a great 
demand was made upon the naval authorities for the 
supply of numbers of gunboats, floating batteries, \c. 
The first of these were necessarily built in a hurry, and 
were not a success, so far~as speed, steering, Kc., were 


| concerned, difficulty being experienced in driving their 


propellers fast enough, through the stern shafts running 
in metal bearings. More particularly was this the case 
with the floating batteries. 

In 1856, however, a new type of battery, the Thunder- 


| bolt, was built by Messrs. Samuda and Co., of Poplar, 


from designs and specifications supplied by the Admiralty, 
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ie , hull was constructed entirely of iron. This 
jn which eo 2000 tons burden, with the following 
vessel Was OF Length, 186ft.; breadth, 48ft.; depth, 


dine and water draught, ft. 6in. Her top sides 
“ft. lin; 


be iat to about 2ft. below the deep load-line, or 
he Be 


{ 13ft.in all. This teak was covered with wrought 
abou nour plates, averaging 4in. in thickness, bolted 
= - the teak and iron skin of the vessel. The armour 
ag) from stem to stern, thus protecting the whole 
rep sides of the vessel, as well as 2ft. in depth under 
— Thunderbolt was engined by Messrs. Miller, 

2 hill and Co., with high-pressure horizontal engines 
ee acenined horse-power, the boilers being of the same 
ai the batteries previously illustrated. The ma- 


me as in E f F . 
type #° lin the river worked well, making sixty-five 
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stern 8 
got clear 0 


haft ran in wood bearings; and when the vessel 
f the muddy Thames water, steam was easily 
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1 with teak, 6in. thick, which reached from | 


ions a minute with steam at 30 lb. pressure. The | 


to a pressure of 25 lb. per square inch. 


After the completion of the fitting of the machinery 


on board the Gipsy Queen she was, on November 12th 


was thereby avoided. Steam for driving the engines was 
supplied by tubular boilers, whose valves were weighted 


, 


1844, taken down the Thames for a run to try her 


engines, which worked admirably; the boiler steam 
pressure during the run being at no time higher than 
10 lb. to the inch. After the trip the vessel was moored 


off Blackwall, when Mr. Jacob Samuda, the elder | 
partner of the firm, wished to see the effect of the 25 Ib. | 
steam pressure on the boiler, when, during this experi- | 


ment one of the joints in the main steam pipe (which 
was 10in. diameter), leading from the boilers to the 
engines, gave way, causing the death, by scalding, of 
Mr. Samuda—who was immediately beneath the joint 
—and nine other persons who were with him at the 


time. 


Now, in many of the early steamships, the working 


boiler pressures being very low, the steam pipes were 
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Fig. 82 LAMB AND SUMMERS’ SHEET FLUE BOILER—Fig. 83 


mary of the principal theoretical points developed by 
the Grotthus, Clausius, Arrhenius, Berthelot, and other 
chemists and physicists. The work is divided into three 
parts; the first giving, after a short historical introduc- 
tion, an abstract of the physical theory of the galvanic 
element and of the general laws of electrolysis, and their 
relation to the principles of thermodynamics. The second 
part is devoted to the study of the constitution of electro- 
lytes, the different theories proposed by the observers 
mentioned above being examined, and their relation to 
the modern theories of chemistry; such points as osmotic 
pressure, vapour tension, and the freezing points of 
solutions being noticed in detail. In the third part the 
conductivity of electrolytes is treated, especial reference 
being made to the interesting researches of Chassy on 
the electrolytic transport of ions in the combined state. 
Considering the essentially theoretical character of the 
researches recorded, and the novelty of the hypotheses 
and ideas propounded in modern chemical theories, the 
author is to be congratulated upon the clear and concise 
manner in which he has treated a group of subjects in a 
popular and readable manner, without sacrificing accuracy 
of expression. The defect that we noticed in previous 
volumes of insufficient references has in great part been 
supplied by a copious classified list of the more important 
| of electro-chemical works, both original and translated, 
| _— have appeared in France, which is brought well up 
to date. 





Side-lights of Siberia: Some Account of the Great Siberian 
Railroad, the Prisons and Exile System. By James YounG 
Simpson. With numerous illustrations. London: William 
Blackwood and Sons. Demy 8vo., 383 pages. Price 
16s. 1898. 


Tus volume is mainly concerned in giving an account of 
the Siberian exile system, which too is done fully and 
well, inasmuch as the author, relating impressions 


| gathered during a tour of inspection and supplementing 


them by official information, sets forth unreservedly and 
in a simple style all the details of the government, 
management, and character of exile communities and 
prisons in Siberia, along with many notes on the people 
themselves. This matter is preceded by three chapters 
dealing with the geographical, physical, and ethnological 


| features of the country, and with the means of communi- 
| cation, past, present, and future; whilst the closing 
| chapters treat of the Russian revolutionary movement 


maintained at 55 Ib. pressure without priming, and an | made of cast iron, and the joints formed in them, to | 
increased speed attained. The Thunderbolt was the first | allow of expansion through heat, were what are known | 
as “spigot and faucet "—a sketch of which we give in | 
Fig. 86—and it was through the giving way of one of | 


iron-hulled armour-clad vessel built in this country, and 
was completed and launched in four months from the 
time the order was received for her construction. Like 
the subsequent vessels of her type, she had very fair 
speed, considering her water draught, and steered well. 
The Russian War terminating, they were never brought 
into action; but, from the severe tests the Thunderbolt 
withstood at Chatham some few years after she was 
built, it was proved that great durability might be 
reckoned upon in vessels similarly constructed. She is 
now doing humble duty, being attached to the temporary 
pier at Chatham. : 

In noticing the building of this typical floating battery 
of 1856, an incident is recalled to our memory in con- 
nection with the firm who built it, which we find has 











these on board the Gipsy Queen that the above-described 


lamentable accident happened. Had this joint, however, | 


been properly constructed all would have gone well; but 
the bead on the end of the pipe forming the spigot— 
shown in black on the sketch—had been cut off, and the 
steam pressure, acting on an elbow in the pipe close to 
the joint, drew the pipe out of its socket, and the con- 
sequent rush of steam scalded all within its reach. 


This deplorable accident was, on inquiry into it, found | 
to be solely caused by a fault in the design of the | 


expansion joint, and its narration will serve to show to 
our younger readers the damage done to life and property 
by a single oversight in the drawing-oftice. In this case 











i 


Fig. 85—ENGINES OF THE GIPSY QUEEN Fig. 86—SPIGOT AND FAUCET JOINT 


been overlooked in recording the early work of our 
Thames engineers and shipbuilders. 

At the time now referred to—1844—this firm was 
known as Messrs. Samuda Brothers, who had just 
previously opened a new shipyard at Orchard-place, 
Blackwall, in which the Thunderbolt was built twelve 
years later on. In the spring of 1844 this firm were 
building their first ship—a fine iron paddle steamer, 
subsequently named the Gipsy Queen—to the order of 
the Waterford Steam Packet Company, intended to run 
between Waterford and London, which was of the 
following dimensions :—Length between the perpendicu- 
lars, 175ft.; breadth between paddle-boxes, 24ft.; and 
burden about 500 tons. She was launched on the 17th of 
June in the same year, after which she was fitted by her 
builders with a pair of bell-crank lever engines—a sketch 
of which we give in Fig. 85—of 240 horse-power, they 
being the patent of Mr. Jacob Samuda. 
these engines had a pair of cylinders 45in. diameter, 
with a piston stroke of 4ft. 6in., and- were placed in a 
fore-and-aft position on the middle line of the vessel, 


over the keel. The paddle shaft was rotated by means 


of two connecting-rods, coupled at their upper ends to a | 
single crank pin, and at their lower. ones to two bell- | 


crank levers, which were actuated by side rods connected | 
‘o the arms of the piston-rods’ cross-heads—as shown 
m our sketch. The parts of the engines being 
contained within one framework, all strain on the vessel 


the spigot end of the pipe had been originally cast with 
a suitable bead on it; but the gland, instead of being in 
halves, as it should have been, was in one piece. As it 
could not be got over the bead on the spigot, the work- 
man, to get the pipe into its place, chipped the bead off, 
and nothing was said about it, with the result that, as 
soon as the steam was turned on from the boiler at the 
increased pressure desired, the parts of the joint were 
separated, with the above-related consequences. 

In the thirteenth line of the fifth paragraph from the 
beginning of our last article, the words “iron paddle 
brig,” should read “iron sailing brig.” 
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Les Théories de l’Electrolyse. Par A. Mrxet. Small 8vo., 
pp. 175. Paris: Gauthier Villars and Son, and Masson 
and Co. Price 2f, 50c. 

Turs volume, which is the fourth that the author has 

furnished to the engineers’ section of the ‘‘ Encyclopédie 

Scientifique des Aides-Memoires,” completes a general 

survey of the principles of electro-chemistry. The former 

volumes, some of which we have already noticed, dealt 





| with electro-metallurgy, the electric furnace, and the 


applications of electro-chemistry in their. experimental 
and practical aspects; while the last is devoted to a sum- 


and its product, the political prisoner. 

Concerning the great trans-Siberian Railway, we are 
told that the plan sets out from Tcheliabinsk 1328 versts, 
to the river Obi, then 1754 versts to Irkutsk, thence 292 
versts to Misovskaia, followed by 1009 versts to Stretensk, 
2000 versts to Khabarovsk, 347 versts to Grafskaia, and 
382 versts to Vladivostok, but owing to various reasons 
this is not rigorously adhered to, and moreover will 
probably be delayed in construction, inasmuch as the 
Manchurian Railway offers an attractive alternative, and 
may make the first claim on the attention of the authori- 
ties. Nevertheless some 62,000 men were being employed 
in carrying out the oldscheme. The history of this great 
enterprise receives attention, and different suggestions 
that have been promulgated for providing a means of 


| transport across Siberia, and the various difficulties to 


be overcome, are alluded to. It is stated, too, that this 
year, by combining rail and waterways, it will be possible 


| to cross that country by steam, and so effect the journey 


from St. Petersburg to Vladivostok in fourteen days. 
The author in general is happy in the treatment of his 


‘matter, but in some instances exhibits a refreshing 


naiveté. Referring to the work on the line, we read of a 


| tool like half a pick, with the back of the head flattened 
| hammerwise, and of the absence of what are commonly 


known as “chairs,” the broad-based rails being 


| simply laid on the notched sleepers and held in 





' 





position there by a small species of clamp on the inside 


|only; whilst a ferry-boat on the river Obi is- thus 


described :—‘ Two barge-like boats are joined by a large 


| platform deck that is common to both. At one end of 


this platform a wooden cogged wheel works on a stout 
beam to which the tiller is attached. More complicated 
is the contrivance by which this paddle-boat is made to 
move by a literal 3-horse power. On the outside of 
either boat is a paddle-wheel with wooden blades ; these 
are connected also with a large cogged wheel which lies 
in the horizontal. Outside this wheel is a trotting- 


| ground, where the three ponies perform perpetual circles, 
| being attached by horizontal poles to one large vertical 


axle leading through the centre wheel. The upper end of 
this axle turns in another thick beam that stretches 
across over all, being supported on either side outside the 
pony track by a wooden pillar.” 

But, in spite of these curiosities, the book supplies an 
excellent account of the character of the country to be 
served, and of the traffic, passengers and goods, to be 
conveyed by the new railway, and is worth perusing for 
this alone; and when the other points of interest that it 
treats are considered, it may well be recommended for 
more serious reading. There is yet a small blemish, 
probably attributable to youthfulness of the author, that 
is the occasional adoption of a fantastic transliteration, 
so that the spelling of many of the names neither agrees 
with the accepted versions nor with those on the map 
provided ‘to illustrate ’ the book ; and moreover, in some 
cases is quite unwarranted by the Russian orthography 
itself, as, forexample, in Yekaterinburg Kharkhov. By 
the bye, a pood is not 32°24 English pounds. 








TRADE AND BusINESS ANNOUNCEMENTS.—Dick’s Asbestos Com- 
pany, Canning Town, has taken offices at Nos, 51 and 52, Fen- 
church-street, E.C.—The Sun Life Assurance Society has esta- 
blished a special department for the transaction of Employers’ 
Liability and Workmen’s Compensation Insurance, as well as for 
personal accident business. 
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MODERN CHINA FROM AN ENGINEER'S 
POINT OF VIEW. 
No, WI.—THE MANUFACTURE OF CEMENT, 
[From our Special Commissioner.] 
Canton, February 10th. 

Ix the good old days the British cement manufacturers 
had things pretty much in their own hands. They could 
make it how they liked, sell it how they liked, and charge, 
if not as much as they liked, at all events a price which 
allowed a very liberal profit. (Grinding down to a given 
size of mesh, minimum breaking strains, and all such 
inconvenient requirements were unknown stipulations 
then, and “rule-of-thumb” was the rule of the day. 
And yet the result was satisfactory ; the quality, although 
one would have been puzzled to define it, was good; 
and so it was even in those very ancient days when the 
Romans were the great cement makers. 

Time, however, has worked great changes in the manu- 
facture of cement, and England for years past has had to 
compete with France, Belgium, Germany, and a variety 
of other countries, and competition has brought science 
and iethod into play to improve the quality, cheapen 
the cost, and establish standards. The old rule-of-thumb 
foreman has handed over his prerogative to the scientific 
chemist; the primitive ovens have been superseded by 
complicated kilns ; expensive machinery for crushing, 
conveying, and manipulating, has assumed nine-tenths 
of the labour which formerly was done by hand. 

And yet it is a flourishing trade, in spite of the enor- 
mous output and the keen competition, for engineering 
requirements have kept pace with the increasing supply, 
and while foreign countries have been taking over a portion 
of the market which was formerly exclusively British, 
other outlets for our produce have been found which 
have more than compensated for such losses, and we 
have held our own. 

Among others, the Far East has of late years sprung 
into enormous importance as a consumer of cement, and 
with the opening up of Japan, and the anticipated, or 
hoped-for progress in China, the demand in the future, 
and for many years to come, should have a rapid and 
continuous upward tendency. Under the circumstances, 
if is not to be wondered at that, if cement comes to be 
nade satisfactorily on the spot, local factories should 


spring up and develope, and the people connected 


with them should be optimistic as to their future 
prospects. 


| 
| 
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Of these the most important concern is the factory 
owned by the Green Island Cement Company, situated 
just offthe Portuguese Colony known as Macao, a narrow 
peninsula jutting out from the island of Heang-Shan off 


JOSS HOUSE IN COOPERAGE 

the Chinese iuainland near the mouth of the Canton River. 
I was asked to visit this place, and as the manufacture of 
cement in the Far East is a subject which is likely to 


| become of vital interest to engineers in our own and 


other countries, I was glad to avail myself of the opror- 
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OVENS AND DRYING FLOORS 


tunity. Taking a steamer at Hong Kong in the early 
afternoon—a steamer where I found a stack of loaded 
rifles in the saloon, for the use of the passengers in event 
of necessity arising, and where there were sentries carry: 
ing loaded carbines on both decks, as a security against 
pirates—we arrived at Macao in about four hours. Here 
again it was interesting to note that all the Chinese 
trading junks were heavily armed, those destined for 
carrying cargo of any value having sometimes as many 
as six big cannon, very much in evidence. 

In strange contrast with all these presumably neces- 
sary precautions against savagery was the cement 
factory on Green Island, less than a mile away, working 
peacefully, with up-to-date tools, and fitted with every 


| modern scientific appliance that Europe and America 


could furnish, and looking for all the world like an 
English cement works, except for its beautiftil surround- 
ings. Isend you herewith several photographs which serve 


| to illustrate the methods and importance of the place, 
| and while there is nothing strikingly unfamiliar in some 
| of the interiors, it is interesting to note that the Chinese 
| operators shown in some of them appear quite at home 
| in 
| workers. 


their work. In fact, they make excellent cement 
In the cask factory there is a Buddhist shrine 
or Joss House, a separate photograph of which I send. 


| This particular Joss has in charge the interests of the 
| coopers, and as the company is just making arrange: 


ments to make its casks by machinery, there is no 


| doubt this deity will have to be propitiated with many 


nasty smelling incense sticks and pieces of coloured 
paper before he will approve of so radical an innovation 
into the trade of his constituents. It has been my lot to 


| have to see sawing machinery working on board ships, 
| on trains, under water, and under other unexpected con- 
| ditions in various parts of the world, and in Norway ! 


once had occasion to visit a sawmill in operation inside & 
But this is the first occasion on which I have 
seen a temple inside a cask factory. 

The system employed in cement making at Green 
Island is the ‘‘ dry process,” and the details of this par- 


| ticular manufacture have been worked out by Messrs. 


Uldall and Hewitt, the manager and engineer in charge. 
Most of the kilns used are on the old “ bottle” principle, 
and are fed with coke. But the company has lately 
been adopting the Danish Aalborg principle of kilns, as 
illustrated in one of the accompanying photographs. 
The Green Island Cement Company, whose capital is 


‘entirely British, and whose manager is a Dane, has 
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been most impartial in its methods of purchasing their 
plant; English, Danish, German, and American manu- 
facturers have all assisted in the supply of the machinery, 
and the result is a highly efficient and suitable installation 
for aking cement from the local materials. These are 
cheap enough, consisting of a bluish mountain limestone 
and alluvial mud ; but the cost of coke is a good deal higher 
than in European countries. Labour, however, is very 
cheap, and consequently one is able to put on the market 
out here a cheaper article than anything we could send out. 
[am not a cement authority myself, but the engineers 
who use this cement in the various places to which it 
finds its way have spoken to me highly of its quality 
from time to time. It is ground extremely fine, and its 
bulk, for a given weight, is somewhat greater than that 
of the English product. The main engines are by Messrs. 
Westray, Copeland, and Co., of Barrow-in-Furness, and 
there are others by Messrs. Davey, Paxman, and Co., of 
Colchester. ; 

The present output of the works is 80,000 casks of 400 Ib. 
annually, and the area covered by the existing works is 
300,000 square feet. Up to the present the trade of this 
company has been practically confined to China and 
Japan, and although it is just building a new factory 
at Kowloong, on the Chinese mainland opposite Hong 
Kong, which is to turn out 250,000 casks a year, it does 
not reckon that it will be able to cope with anything 
like the demand in China alone without greatly extending 
the present projects. Last year it was obliged to 
refuse more orders at good prices than would have 
filled the works twice over. 

_Of course there are other cement factories in the Far 
Fast, notably in Japan, where that of Messrs. Onada, 
near Shimonoseki, at all events is, as far as its plant is 
concerned, larger than the Green Island Cement Works ; 
but I believe I am right in stating that none of them 
are able to touch the same figure with regard to output, 
possibly because they are not so systematically and 
capably managed. ; . s 

Much of the plant for the new factory has, | under- 
stand, already been ordered, and among it the large 
engines, which are of the vertical triple-expansion type, are 
from Messrs. Musgraves, and the cask-making machinery 
from Messrs. Ransome. The kilns will come from 
Denmark. 








Herr Krupp has given 20,000 marks to the Institute | 


for Physical and Blectrieal Chemistry at Gottingen University. 





DOCKYARD NOTES. 


Tur Alexandra is to be out of dockyard hands by June 
16th; her stay at Portsmouth will therefore be a long one. 
The Crescent and St. George are both full of men preparing 
them for an early commission. The latter has very few 
defects, and will probably be ready first. Many officers who 
have served in ships of this class are inclined to regard them 
as quite equal to the Powerfuls, save that the Powerfuls 
carry two additional Gin. quick-firers; the armaments are 
identical, though the Powerful’s quick-firers are superior 
guns, being of later pattern. This ship, too, has a number 
of 12-pounders, but in estimating the ship’s fighting capacity 
these would naturally be rated somewhat low, as, except 
under certain conditions, it would be murder to put men 
at unprotected guns of such comparative uselessness. These 
12-pounders are for torpedo boats, not for ships. The Power- 
ful has advantage in armour, 6in. Harvey casemates to each 
6in. gun and 6in. gun turrets for the 9°2’s. These are 
usually spoken of as shields, but they have little in common 
with the ordinary shield, being in fine ‘ gun-houses,” like 
those of the Norwegian Haarald Haarfagre. The St. George 
class have casemates for two 6in. on each broadside only, and 
it is probable that a 6in. armour-piercing shot could get 
through these, as they are not Harveyised. It certainly 
could not get through the Powerful’s casemates. The other 
St. George guns have merely the 44in. steel shield, but this, 
of course, is some protection. Only a high-explosive shell is 
likely to hurt men in these shields, unless it actually hits and 
penetrates, which no 6in. shell could do. The ‘ordinary 
shell if it burst near the gun would injure the far side of the 
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ship, and not the fighting side, except close to the area of | 


explosion. The odds are against even a high-explosive shell 


disabling a gun’s crew protected by a shield unless it burst | 


very near to it. However, on paper or in fact, the advantage 
of gun fire certainly lies with the Powerful. Where, then, 
the raison d’étre of the preference for the St. George class? 
The answer lies in the manceuvring superiority of the latter. 
She can turn in a much smaller circle. 


Powerful ; and if you can’t penetrate her armour, you can, 
anyway, burst shells all round the casemates and make 
things hum. The Powerful’s better speed is not sufficiently 
better to make much odds in an engagement, and the St. 


| George being far the handier ship will be pretty surely able 


toram.” This is the case for the St. George class in a nut- 
shell; there is, of course, the other side, but I have not 
heard it yet. 
at present, and two rival advocates are shortly going to try 
what the naval war game may do to elucidate the question. 


On the specific points of speed, handiness, gun power, and | 


protection, the game approximates nearly enough to be able 





As the advocates of | 
the St. George class put it—‘“‘ You can’t miss a target like the | 
| believe that the United States railway inspectors will pass a 
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to give a satisfactory solution; in an actual engagement, 
however, the personal equation would probably be the major 
factor. Inany case, the tendency to regard the Powerfuls as 
‘““white elephants” is on the increase. 


Tur Diadem is to carry out her circle trials on the 
26th April, her gunnery on the 27th, and torpedo on 
the 28th. The Europa, a sister ship, will reach Ports- 
mouth for completion about the same date. She has been 
built on the Clyde. 

THE Mars, which has a special stowage for torpedo nets on 
a shelf level with the main deck, recently rode out a gale in 
Arosa Bay quite satisfactorily. Doubts had been entertained 
as to how this system would stand the sea. It is excellent 
so far as getting out nets is concerned, taking about half 
the time that was previously occupied with the nets stowed 
along the upper deck level. The Resolution carries some of 
her nets low down also, but no reports concerning these are 
yet to hand. 

Tue Irresistible was “laid down” in Chatham dockyard 
on Monday last, April 11th. She isa sister to the Formidable, 
already described in these notes. 








THE AUSTRALIAN MARKET FOR STEEL RAILS. 


Ir is announced that the Government of Victoria have 
just accepted the tender of an American company to supply 
14,000 tons of steel rails and fish-plates for £75,471. It is 
alleged that two tenders were rejected from English firms at 
respectively £79,274 and £81,256, and it is added that for- 
merly this contract with the Railway Department of the 
Australian Colony was held by the Moss Bay and Barrow 


| steel companies of England, at a rate of £5 13s. per ton, but 


that the Pennsylvania and Maryland Steel Company has 
secured the contract at a rate per ton of about £5. It would 
be interesting to know the analysis of these rails, for we 


percentage of phosphorus much higher than is customary 
in England; and if this is the quality that is going to 


| Australia, the Colony is not getting as good value for its 


The question, however, israther on the fapis | 


money as it would do by sticking to British firms, even if it 
had to pay a little more for the better material. No doubt 


| the English firms could have supplied the Victorian autho- 


rities at the same figure with rails of a sort, but we are not 
accustomed to jerry-built lines in this country, and the 
material we usually produce is essentially British in its 
intrinsic trustworthiness. This encroachment of the United 
States into our colonial territory is, however, not pleasant 
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reading; but if checkmated in time it may be stopped, for 
British steel rail firms have not only held their own so far in 


the Australian market, but have made decided headway. It | 


is true that the value of British steel rail exports to Australia 
during the first quarter of the present year was only £38,610, 
against £117,002 in the first quarter of 1897, and £83,792 in 
the first quarter of 1896—the corresponding tonnage being 


6264 tons, against 22,704 tons and 16,797 tons; but if longer | 


periods are taken into consideration it will be seen that steady 
progress is being made. Thus, taking the complete twelve 
months, British steel rail exports to Australia rose from 
34,469 tons in 1895 to 63,059 tons in 1896, and to 81,238 tons 
in 1897; whilst the corresponding values of those shipments 
advanced from £156,208 in 1895, to £323,663 in 1896, and to 
£446,551 in 1897. American steel rails can be sold at Pitts- 
burgh at £4 1s. 4d., against £4 10s. at Middlesbrough. When 
ironstone, coke, pig iron, and railway rates are so much lower 
than ours, what wonder that the United States have got the 
thin end of the wedge into the Australian log? But South 
Wales, Sheffield, Middlesbrough, and Barrow can, if they are 
determined, prevent the wedge being driven in still further. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





EXTEMPORE IRONCLADS. 

Str,—The announcement that the United States Government 
have purchased twelve steamers, which are to be armoured for 
coast defence, touches the root idea of all American plans for 
defence. They have a fixed belief in the extempore fighting 
machine—a creed born of their experience in the Civil War. All 
their arrangements in the past have more or less revolved around 
that idea, There is a strong tendency to forget that in the Civil 
War their opponents were no better off, and that consequently the 
test was far from being a satisfactory or final one. 

To glance first at ‘‘ ancient history,” the first extempore iron- 
clad was the Merrimac, a frigate that the Southerners cut down to 
near the water level, then built an ark-shaped superstructure, 
plated with a number of thin iron plates placed one upon the 
other. Owing to the Merrimac having been the first ironclad to 
create a name for herself, there is a tendency to regard her as the 
genesis of the ironclad idea. This, of course, is incorrect. France 
at that time had a sea-going ironclad—La Gloire—in commission, 
and floating batteries had been employed in the Crimean War 
tive years or so before. The Merrimac was, to all intents and 
purposes, an extemporised edition of these floating batteries. 
It is worthy of note that she had the enormous smokestack that 
is so characteristic a feature of modern American warships, 

The Monitor, the Merrimac’s antagonist, was not an extempore 
ship, but she was hastily put together, and eventually sunk for that 
reason. She foundered off Cape Hatteras, after having being under 
the fire of some fort guns that, although they quite failed to pene- 
trate her, so shook her that all the hastily-made seams opened 
directly there was a strain from the sea. The ironclad being a 
new thing the Americans were perforce compelled to have recourse 
to extemporised craft, or later, very hastily-built ships constructed 
of green wood that warped even before the ironclads went to sea. 
The Southerners, indeed, ordered several properly-built vessels in 
England or France ; but these, which were not ready till the end 
of the war, were either detained by the British Government or 
else blockaded by Federal ships before they had got out of 
European waters. Two of these ships, built by Laird Brothers, of 
Birkenhead, who in the opinion of many naval officers were the 
best constructors of practical warships in the world, still figure in 
the British Navy list as the Scorpion and Wivern. In the ‘‘ sixties” 
they were known as ‘‘the Birkenhead rams,” and built under 
Turkish names, nor till the last moment did it leak out that they 
were for the South. The famous Peruvian—now Chilian—ironclad 
Huascar, was probably ordered by a Southern agent in the first 
place, though this has never been proved definitely. In France, 
an extraordinary looking ram, the Stonewall Jackson, was turned 
out, but she got blockaded by Federals in Cadiz. She was subse- 
quently purchased by the Japanese, who re-christened her the 
Adsuma, and till quite recently she was used as a harbour ship. 
Of ironclads built in America, and not completed till after the 
wer, France purchased two, the Dunderberg, re-christened the 

tochambeau—a big Merrimac, and the monitor Onandaga, that is 

still on their navy list, and has recently been reconstructed for 
use as a torpedo depdt and headquarters. Thirteen iron monitors 
still exist in United States harbours, and some are being brought 
forward for use to-day. These mostly took little part in the 
war. About sixty other ironclads were hastily put together by 
the Federals. After the war a few were sold to South American 
republics, but the greater number, being wooden-hulled—green 
wood generally—sank or tumbled to pieces ere the war was well 
over. They played about off forts during the campaign, but most 
of the real work was done by the old unarmoured but properly- 
constructed ships like the Hartford, Farragut’s flagship. 

Many of the extempore ironclads were fearful and wonderful 
specimens of naval architecture—sometimes paddle-wheel steamers 
coated with railway iron. They answered well enough, of course, 
against similar vessels ; but the properly built ironclad disposed of 
them quickly. It must not be forgotten that speed was a minus 
quantity almost in the days of these early ironclads ; slow as the ex- 
tempore ship was, her antagonist was rarely more than a knot 
better at the outside, consequently the ramming tactics generally 
adopted were often enough unsuccessful, All these ships were ar- 
moured so heavily that nothing could penetrate them, but 6in. armour 
would do that in those days. Some of the monitors had as much 
as eleven, but now-a-days this laminated armour would not keep out 
a big common shell, while solid shot from even a 6in. gun would 
easily penetrate it. Of that, however, more hereafter. In the 
Civil War the ironclads, unless a port were hit, were impenetrable, 
and battle tactics were ramming or of the gun-muzzle-to-gun- 
muzzle order. If an armour-clad got a shot or two through the 
ports she generally cleared off as a sign that she had had enough ; 
till that came about, antagonists repeatedly tried to ram each 
other. All sorts of devices were adopted to defeat the ram ; the 
under-water hull was generally many feet inside the line of the 
raft-like water-line structure, so that only the general ‘‘ shaking- 
up” of the blow did mischief. 

To-day things are very different. Harveyised armour cannot be 
extemporised ; the only thing that can be done is to pile on exorbi- 
tant thicknesses of thin iron. Quite 2ft., possibly more, of this sort 
of stuff will be necessary to keep shot out, and the amount of such 
thick armour that can be carried is very limited. Light draught 
is essential; and all these extempore ironclads will, like many 
in the Civil War, be unable to enter the harbours that 
they are intended to protect. The engines of merchant 
steamers are partly above the normal water line ; a very consider- 
able space, therefore, will require protection. The ‘‘all-over” pro- 
tection will certainly not be feasible, so that when made a few 
small shell in the ends will finish these projected craft, and 
unless they are built with raft bodies flush with the water this will 
«juickly come about. If they have these raft bodies, then, though 
barely able to move, they may well be impervious enough, but 
they will be at the mercy of torpedoes. It is not likely that such 


vessels would be able to mount anything capable of attacking a 
destroyer ; and altogether it may be said that modern advances in 
gunnery and torpedo have heavily limited their scale of usefulness. 
‘Two guns in an earthwork would cost a very great deal less and 
he in the end far more efficient than three or four in one of these 
It is true that the fort has no mobility, but 


extempore ironclads, 


tke mobility of an unseaworthy three-knot floating battery could 
hardly be a factor of any importance against even a comparatively 
slow cruiser. If the seagoing ships of the States cannot keep 


away Spanish attack the extempore ironclads never will, unless | 
The bogey monitor did a good | 


they prove efficient as bogeys. 
deal now and then in the Civil War ; perhaps its days of usefulness 
are not yet over. 
on which modern tactics are based, and two or three craft that 
may be irone'ads may well cause a hostile cruiser to hesitate. And 
they may also tend to reassure Wall-street, whose tremors will do 
more to make America’s position unstable than all the energy and 
valour of Spain. DN. 
Portsmouth, 





TRAIN RESISTANCE, 

Str,—In reading through the article on ‘ Train Resistance ” in 
your issue of the 18th February, I notice that there is one most 
important point omitted in your argument that resistance is less 
at high than at low speeds, and that is, the omission of accelera- 
tion, You quote results from faur indicator diagrams taken at 
speeds of thirty-five, fifty-six, sixty-eight, and seventy-three miles 
an hour on the Norfolk and Western Railway, U.S.A.: but you do 





not state that the speeds were uniform when the diagrams were | 


taken, and I feel convinced that when each of the first three 
diagrams were taken the speed must have been increasing, but as 
the speed became greater, though the tractive effort decreased, 
the rate of acceleration must also have decreased, 

It seems to me that the problem might be fairly accurately 
settled if it were possible to raise the speed of a train on the level 
to, say, thirty miles an hour, and when that speed had been 
reached to cut-off at such a point that the speed should remain 
absolutely constant, then take a diagram, and similarly for higher 
or lower speeds, when the approximate effort would thus be 
obtained for various speeds, and the corresponding resistance per 
ton of train. 

As regards falling-off in resistance, it is well known that sliding 
friction decreases very slightly as the speed increases, as is seen in 
the action of brake blocks on train wheels ; but I think that it is 
almost certain that the atmospheric resistance will increase a great 


| deal faster than the axle friction is reduced, and that the net 
| resistance will increase with the speed. 


The diagrams taken on the Norfolk and Western Railway would 
have been most interesting had the rate of acceleration been 
known when each was taken, but without such data I fear they are 
worthless in a problem of train resistance. 

The following example may be of interest :—On the railway on 
which I am employed there is a mineral traffic of about 160 tons 
daily going in one direction, and this is so worked that an engine 
with ten empty covered goods wagons—there being a want of 
suitable stock—runs out every day and returns with ten loaded 
wagons, The wagons empty weigh eight tons, and are loaded with 
sixteen tons of mineral. Between two stations about fifteen miles 
apart there is a valley, the gradients on each side being for the 
most part 1 in 150, Now I have noticed that on the run out with 
empties, with steam shut off, on the 1 in 150 gradient, and no 
brakes applied, the speed of the train does not exceed twenty-tive 
miles an hour, while on the return journey with loaded trucks on 
a similar gradient the speed rapidly rises to about thirty-tive miles 
an hour, and brakes are applied gently to check the train. There- 
fore the resistance per ton is considerably less with the loaded than 
with the empty train, and as the axle friction in each case must be 
the same per ton, it follows that the atmospheric resistance must 
account for the difference, and for both trains the atmospheric re- 
sistance must be the same at the same speed, say, « pounds, which 


would be C + ea per ton for the light train, and C + for the 


P 4 
240 
loaded train, where C is the resistance of the engine and brake 
van, and is constant in each case. I regret that I have not actually 
made any detailed observations, but hope to do so shortly, and 
make some notes which should be of interest. But from what I 
have casually observed, it would seem that the resistance per ton of 
full train at forty miles an hour would be about the same as that of 
the empty train at twenty-five miles an hour, or 15 lb., including 
engine, ninety-two tons—compound Mogul, with eight-wheel bogie 
tender—and brake van of eight tons, From the above I estimate 
the total resistance of the loaded train at slightly under 10 Ib, per 
ton at twenty-five miles an hour. 

W. CAREW SmyTH, Lt. R.E., 
Ex-Engineer East Coast Railway. 
Vizianagram, India, March 11th. 





ENERGY, 

Sir,—l have been much interested in your last two leading 
articles dealing with the absence of clear definitions of the above 
branch of science, and I am sure that if some of our leading 
thinkers could find time to take up the challenge levelled at them 
in your columns, a most interesting discussion would ensue. In 
the meantime [ will endeavour to clear the ground a little. It 
seems to me that in reviewing the subject you have not been care- 
ful to discriminate between the effects of an universal law and the 
law itself. Before dealing further with this, however, I will quote 
one or two definitions from recognised authorities. Dr. Lodge 
says, ‘‘ Energy, therefore, is that part of the effect produced when 
work is done upon matter, which is not an accidental concomitant, 
but really owes its origin to the work, and could not, so far as we 
know, have been produced without it; and which, moreover, 
confers upon the body possessing it an increased power of doing 
work.” Further, ‘‘ Work, then, is the act of producing an effect 
in bodies by means of a force moving through a distance in its own 
line of action, and it is measured by the product of the force into 
the distance.” Again, “It is generally called potential energy, 
which is not a bad name so long as it is not misunderstood to mean 
possible energy, a phrase without sense.” Loney states, ‘‘ A force 
is said to do work when it moves its point of application,” and 
‘*The energy of a body is its capacity for doing work, and is of 
two kinds, kinetic and potential.” 

Of these two definitions of energy I think it will be found that 
that due to Lodge, using the word possibility, is more correct than 
that using capacity. One is too apt to mix up work and energy, 
and want to know where the work is stored up; it cannot be too 
clearly impressed that energy is a state or condition of the body 
which may possibly produce work. Take the case of the brick on 
the wall ; work is done in raising it against gravitation, it is then 
held up by the wWAll, which only exerts an equal and opposite force, 
and does no work in performing this function. Now, a stress has 
been produced which we call energy, and there is a possibility of 
doing, or rather getting back, the work put in in raising it, provided 
the law of gravity remains in force. This shows that the energy 
depends for its existence on the state of the body in the strain of 
gravitation. 

To take a further case. A spring iscoiled up, held together, and 
put in nitric acid. This, I hold, is analogous to the brick in posi- 
tion on the wall; but in this case the action of the acid in Cissolv- 
ing the steel so disposes of the tension—not, I think, in warming 
the acid—that possibility of work is the energy, the particular state 
of the body is neutralised, thus showing that possibility of work is 
not form of work, the action being the same as if the law of gravity 
had been repealed when the brick had been placed on the wall. 

I do not feel satisfied in trespassing on your valuable space 
further, but I want tosay just one word about the chemical attrac- 
tion. You say this term explains nothing ; this is what I meant 
when I said you confounded the law and its effect. 

We do not know, and never shall know, why air waves of certain 
length produce sound, why particles attract one another, why 
molecules of different elements attract, why positive and negative 
electricity neutralise one another ; these are universal divine laws, 








and have nothing to do, as far as I ean see, with the question of 





After all, ‘moral effort” is now the great thing | 


what energy is. We use these laws for the manufacture 
| as in the oxyhydrogen flame, where we allow the “aan ys 
| produced by the separation of O and H, in opposition to Aoi Stress 
chemical attraction, to convert itself, by means of a littl he law of 
of strong light, corresponding to the work done jn RS © heat o 
brick to the edge of the wall, into heat, 7.¢., molecular 1OVING: the 
| In conclusion, a body under the influence of stresrerene 
| energy, which exists as long as the laws governing hen has 
motion hold good. Remove the action of such in a partic ipa ‘ed 
and behold, the energy has gone; that is, energy is pr Case, 
motion between masses—is a state of a mass, not a chan TESS op 
Horwich, March 29th, Cee 
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REGULATIONS FOR MOTOR Cars. 


Sir, —It may be of interest to the owners of motor cars to | 
our experience on the road, with regard to the police ae 1 ee 
We have been making a number of experimental runs Ns rer 
working appliances, and to give the drivers an opportunity” 
| aequiring experience in steering. On returning through Cla Sa 

recently, we had to stop a few minutes in consequence of a te 
breaking belonging to the steering gear, and as we were ascending 
| a hill the steam lifted the safety valve. We were instant] ne 

rounded with two or three policemen, ordering us to move on, om. 
we could not do for a few minutes. Our name and address w iq 
taken, and in a few days after we received a summons to the outh 
Western Police Court for allowing a locomotive to be run whe # 
sufficient control, Upon the case coming on for hearing, it - 
found that the policeman had made a mistake, as the je = 
stopped and under perfect control, The case was adjourned Pr 
fortnight, and another summons issued under another head for 
permitting a car to be used that the fittings being in such 4’ 4 
dition as to be likely to cause danger to persons on the hi 
As no one on the part of the police had examined the car, ¢ 
anything about it, the magistrate dismissed the summons, If cap 
are to be used on the common roads, the police should have instru. 
tions as to the regulations to be observed. Even the Court did not 
possess a copy until the second summons was heard. his, jt 
appears, was the first summons under the Act, therefore some 
excuse for blundering ; but why a motor should not be permitted 
to stop a few minutes on the road, to correct any tritling defect 
that may happen, as well as ordinary carriages and vans, is diffiey}t 
to understand. W. A. Martin & (4 

London, April Sth. 


a con. 
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THE INSTITUTION OF 


MECHANICAL REFRIGERATION, 


At the meeting of this Institution held at the Westminster Palace 
Hotel on the Ist inst. a paper on ‘‘ Mechanical Refrigeration” was 
read by Mr, J. T. H. Ledicotte-Burrell, of Peterborough. The 
Chairman, Mr. H. Bloomfield Vorley, presided, and there was a 
large attendence of the members. 

In introducing the subject the author stated that though the im- 
portance of mechanical refrigeration as a branch of engineering 
was only just beginning to be recognised in this country, it had 
long received attention abroad, notably in Germany and America, 
Some of the chief sources of demand for it were to be found in 
cold storage of meat, breweries, wine and spirit stores, chocolate 
works, print dye works, chemical works, india-rubber manufactories, 
and also in the preparation of dynamite and photographie dry 
plates, timber seasoning, dairy work, manufacture of oleomargarine 
and paraffin wax, and on board ships for the keeping of perishable 
goods and those of an inflammable and explosive nature ; in civil 
engineering work, excavating loose soil, and for skating rinks, 
Refrigeration might be brought about in three different ways, 
(1) By the liquefaction of a solid, ¢.y., freezing mixtures ; (2) by 
the evaporation of a liquid, ¢.g., water, ammonia, &c., in vacuum 
compression and absorption machines ; (3) by the expansion of a 
gas, ¢.g., cold air machine, 

The first method by freezing mixtures such as iced salts, was 
scarcely adapted to use on a large scale, and, where ice was 
employed, depended on another system of refrigeration. Of the 
third class, the cold air machine was the sole exponent. In this 
the air was compressed, the heat of compression being removed 
by cooling water, and allowed to expand in another cylinder doing 
work. ‘The air so cooled ventilated the chambers to be cooled, 
and in some cases—closed cycle—-was used over and over again, 
while in others—open cycle—fresh air was taken in at each stroke, 
and the refrigerant rejected along with the refrigeration, On 
account, however, of their low efficiency and huge dimensions 
these machines were not so much used as they otherwise doubtless 
would be. 

The principle which formed the basis of most systems of re- 
frigeration was that which took advantage of the latent heat of 
evaporation of liquids with low boiling points. Machines whose 
working was governed by this principle were of four classes, viz., 
(1) vacuum ; (2) compression; (3) absorption; and (4) mixed 
absorption and compression machines. In the vacuum machine 
water was the medium, its evaporation at low temperature being 
effected by a vacuum. The simple vacuum machine was coni- 
parable to the ordinary compression machine, the vacuum pump 
corresponding to the compressor. In another type the vaccum 
pump was assisted by H.SO,, which absorbed the water vapours 
as soon as formed, thus making the principle that of a mixed 
absorption and compression system. In all the other vaporisation 
machines the medium was some other than water, and, owing to 
its high latent and relatively low specific heat, ammonia was that 
employed in the majority of instances, Carbonic acid, requiring 
the smallest size compressor, but working at very high pressures, 
was also somewhat largely used, though with condensing water 
above 90 deg. Fah. it was incapable of liquefaction, and so then 
came under the heading of gas-expansion machines. Other liquids 
to be found in use were sulphurous acid, Pictet’s liquid, ether, &c. 

In ammonia compression machines, liquid anhydrous ammonia 
N H, was evaporated in the refrigerating coils, causing a loss f 
heat equal to the latent heat of evaporation at that temperature. 
Thence the vapour passed to the compressor, where it was com- 
pressed, into the condenser. Here it again liquefied and thence 
passed to the refrigerating coils to re-evaporate, completing the 
cycle. Calculations of refrigeration produced, work of compresscr 
ammonia to be circulated, size of compressor for a given capacity, 
lost work, coal per hour, efficiency, work of condenser, piping 
required, cooling water, jacket water for compressor in “ hot-dry 
compression, and extra amount of ammonia to be circulated in 
*‘cold-wet ” compression, were dealt with by the author. 

The absorption system was then described ; ammonia liquor was 
heated in a vessel—the generator—the N H, vapour being expell: (| 
from solution. Having been separated from water vapour in tle 
rectifier, it passed to the condenser, where it was liquefied. Thene 
the liquid was admitted to the refrigerating coils, there evapor- 
ating, returning into solution again in the absorber. The 
exchange of the weak liquor in the generator with the rich liquor 
in the absorber was generally effected by a pump, Calculati ns 
for the refrigeration produced, heat equivalent of ammonia pum}, 
heat removed by condenser and absorber, steam per hour, amount 
of ammonia required, water per hour for condenser and absorber, 
and efficiency, were di d 

A description of the Simplex machine, made by the Tyler and 
Ellis Manufacturing Co., of Peterborough, was then given as an 
example of the latter type of machine. It had the advantage of 
not requiring skilled attention, there being no pump or other 
moving parts, and there was no increased consumption of steam for 
lower temperatures, as was the case in compression machines. ‘The 
modifications of the general absorption formul» in regard to the 
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Simplex machine was referred to, 
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RAILWAY MATTERS. 


“wp death is announced at Newark, N.J., of Myr. 

coasts one of the oldest. builders of street and steam 
Date da in the United States. 

\r the close} of the last business year there were 
- 93 kilometres of full-gauge railways open in Germany, of which 
45,203 -ilometres belonged to the State and 3845 were private 
41,309 —_ or figures show an increase in length of railway 
arth 25 per cent, over the preceding year. 
equi a : 
pis death took place at Leeds on W ednesday, of 
hard Rocket, who is stated to have been the oldest railway 
Richare. England. The deceased was eighty-six years of age, 
servant coavel with the North-Eastern Railway Company for 
and o key years. ‘Two years ago he was awarded a prize and a 
: wt being the ‘oldest railway employé in the country, 
been in the employ of the North-Eastern Company 


sixty- 
silver mec 
and his son has 
for forty-eight years. ; 
Tue Meiktila-Myingyan Railway, having been sanc- 
wy the Indian Government, As to be constructed at once. 
gents no engineering difficulties, and the earthwork having 
It ip mpleted, the line should be in working order next year. 
been setrict is a highly cultivated one, and Myingyan is one of 
~* est trading centres in Upper Burma, ‘The traders at 
ad vei are at present wholly dependent on the Irrawaddy 
ab or Burmese boats for their communication, 


{nw accident occurred on Wednesday, the 6th inst. to 
i 350 a.m. train from Great Marlow for Bourne End and 
Laine Just before entering Bourne End Station, whilst 

nning round a sharp curve, the engine left. the metals, tearing 
i he permanent way for a considerable distance, and, coming 
pagel with a telegraph pole, broke the wires and suspended 
the telegraphic communication, There were about twenty pas- 
sengers in the train. The first carriage left the rails, and two 
gers had narrow escapes from injury. Several coaches were 
The cause of the accident has not transpired. 


tioned | 


Maidenhead. 


passen, 
damaged. 

Ir appears, from a parliamentary return recently 
issued by the Board of Trade, that the total capital expended on 
tramways in the United Kingdom till June 30th last was 
(14,782,700, as compared with £4,207,350 in 1878. The total 
length of line open was 1031 miles; the number of horses em- 
ployed was 37.342; the number of locomotive engines belonging 
to tramway companies was 492—a smaller number than in the 
three preceding years; while the total number of passengers 
carried was 788,000,000, being the highest on record, The net 
profits were £1,037,149. Of the 1031 miles of tramways open, 
367 belonged to local authorities 


Ar Cherbourg the western side of the commercial dock 
has been connected by rail with the central station for the winter 
trade, A third branch line has been constructed to connect the 
cider depot and distillery with the main line. ‘The southern 
approaches to the dock from the railway station side have been 
greatly improved. The single line between Caen and Cherbourg 
on the Paris main line is being doubled. The Cherbourg Bay line 
and Cherbourg-Beaumont Hague lines, long ago decreed as neces- 
sary for the defence of Cherbourg, and which would greatly tempt 
jocal trade, are still uncommenced, the funds for the realisation of 
the project not being forthcoming. 


Tur British War-oftice recently found it necessary to 
obtain four locomotives upon exceedingly short notice, and not 
being able to get them from any English builders in time, the 
order was placed with the Baldwin Locomotive Works, says the 
! They were ordered for the Soudan Railroad, 
the order being received in Philadelphia January 6th, under 
agreement to ship the four engines by March 6th. An emergency 
arose, and the builders were requested to anticipate the date of 
delivery, and after the work was started it was accelerated, and 
shipment made from the works February 9th. The general 
dimensions are :—Cylinders, din. by 24in.; weight, in working 
order, 35 tons ; driving-wheels, 60in. in diameter ; gauge of track, 
3ft. 6in.; fuel, petroleum or bituminous coal ; boilers, steel ; fire- 
box, copper; tubes, brass, The engines have six-wheel tenders, 
four of which wheels are in a truck, while the others are in 
pedestals, The engines have grates for burning bituminous coal 
and also tanks and oil injectors for burning petroleum. The 
details were especially arranged to meet the peculiar conditions of 
service in the Soudan. They are said to be the first locomotives 
ever builtin America for Egypt. The rapid work speaks volumes 
for the equipment and management of the works, 


American Engineer. 


[x the year ended June 30th, 1897, there were working 
in the State of Texas sixty-eight railways, with a total length of 
484 miles, excluding yard tracks and sidings. This had an 
addition of 46 miles of new line during the year. The aggregate 
earnings of these lines were £7,766,767, £416,000, or 5°8 per cent. 
more than in the previous year. The working expenses were 
£6,068,189, or 78 per cent. of the receipts—a slight decrease, The 
tonnage carried was 16,342,302 tons, an increase of 1,031,383 tons, 
or 12°62 per cent. The most important railway matters relating 
to the Port of Galveston were the increase of its terminal 
facilities and the completion of the Kansas City, Pittsburg, and 
Gulf line to Beaumont. Much good work has been done by all 
the railways entering Galveston in constructing new sidings, 
filling in land, &e., and it is hoped that there will be no further 
block of trains such as occurred in last October. With the advent 
of deep water business here has so largely increased that the 
railways cannot afford to have fault found as to their terminal 
facilities without runnning the risk of losing business. The 
Kansas City, Pittsburg, and Gulf line is very important to 
Galveston, Through its connection with the International and 
Great Northern, and with the East and West Texas line, it 
naturally brings another branch line into this part. Much new 
territory has been opened to Galveston merchants by giving them 
the same title to ports on this line as from New Orleans. 
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NOTES AND MEMORANDA. 


AccorDING to an evening contemporary, the French 
Chamber of Deputies has enacted that ‘the legal time of France 
and Algeria is the time which is 9 min. 21 see. slow on Paris mean- 
time.” As these minutes and seconds represent the difference in 
longitude between Greenwich and Paris, the standard time of 
Algeria is therefore that of this country. 


Irom an advance proof of the tables relating to the 
output of coal and other minerals in 1897, published by the Home- 
office, we learn that 202,119,196 tons of coal were mined in the 
United Kingdom last year. This was an excess of nearly seven 
million tons over the output for 1896. Next to coal, the largest 
outputs were :—Ironstone, 7,793,168 tons; fireclay, 2,682,472 tons ; 
oil shale, 2, 757 






3,¢07 tons, 

A stronG and lasting cement for rubber, either on 
metal or wood, is said to be made as follows :—Put one part of 
shellac, broken into small pieces, into ten parts of ammonia water 

strongest—and set aside for three or four weeks, or until the 
mass becomes entirely fluid. In use the liquid is applied to the 
india-rubber surface, and the latter is applied to the metal or 
wood, and firmly wired or corded thereto. On the evaporation of 
the ammonia a most complete joint is formed between the two 
surfaces, 


Ow1nG to different causes the shipping at the port of 
Tripoli has decreased during the year 1897 to limits it has not 
occupied for many years. The returns show a falling off of 252 
vessels, and 11,696 tons as compared with the previous year, 
being, as regards tonnage, 5 per cent. less than in 1896, and 18 
per cent. below 1895, The chief cause which operated in bringing 
about this reduction was the Grieco-Turkish war. ‘There was a 
decrease of 30 vessels, and 8514 tons of British shipping, repre- 
senting a reduction of 15 per cent. 

Tuk German papers speak of ‘a valuable find ” 
brought to light during the dredging operations for deepening the 
bed of the river Maine, near Karlburg. It consisted of six oak 
trunks, of which the largest measured twelve, the others nine, 
six, &c., cubic metres, They were lifted and taken to Lan- 
gengrozetten, where they were dragged ashore in the presence 
of a large crowd of lookers-on, The wood of the trunks is black, 
like ebony, and, according to the opinion of a woods and forests 
assessor, they may have been lying in the water from 1000 to 1500 


years. Wood of this kind is very common in Ireland. 
Russtan chemists are said to have recently been 
investigating a salt deposit found in the Bay of Kara-Bougos, 


an inlet of the Caspian Sea, on the eastern shore, nearly oppo- 
site Baku. The bottom of the bay was found to be covered 
with a crust of crystallised Glauber salt, in many places Ift. thick. 
The waters of the Caspian Sea are very salt, and in the bay 
named, which is nowhere 50ft. deep, evaporation goes on very 
rapidly. As fuel can readily be obtained from Baku, and trans- 
portation by water can be used, it is proposed to establish a 
factory to make sodium sulphate on a large scale. 


HERETOFORE it was generally believed that the heating 
capacity of hard wood was greater than that of soft wood, but 
this is not so, The greatest heating power is possessed by one of 
the softest woods, viz., the linden, says the Staa/s Zeituny. Taking 
its heating capacity for the unit, the second best heater is also a 
soft wood—-fir with 0°99 heating power ; next follow the elm and 
the pine with 0°{8 ; willow, chestnut, larch, with 0°97 ; maple and 
spruce fir with 0°96; black poplar with 0°95; alder and white birch 
with 0°94 only ; then comes the-hard oak with 0°92; the locust 
and the white beech with 0°91, and the red beech with 0°90. 


A DELAWARE paper manufacturing firm recently demon- 
strated that a sheet of paper can be made from a standing tree in 
the space of two hours. In a forest near the mill three trees 
were felled at 7.45 and carried to the manufactory, where they 
were cut into pieces 12in. in length, these being at once decorti- 
cated and split, and, thus prepared, the material was raised by an 
elevator to the five defibrators of the works. The wood pulp pro- 
duced by these machines was then put into a vat, where it was 
mixed with the necessary chemicals, and this process finished, 
the liquid pulp was sent to the paper machine. At 9.44 in the 
morning the first sheet of paper was finished, the entire mannfac- 
ture having consumed barely two hours. 

An electric cycle lamp supplied by current from a 
dynamo operated by the rider is not a new notion, but some recent 
tests made by Prof. Carpenter, of Cornell, to determine the power 
required to drive bicycles if reduced to the watt as a unit, shows 
that for a speed of five miles an hour ona good level road the 
rider works at the rate of about 19 watts, which is about one-third 
the power used in an ordinary 16-candle power incandescent lamp. 
At ten miles an hour the power applied by the rider is about 
30 watts, and for hard, continuous riding 100 ; for a short period 
a good rider can work at the rate of about 250 watts. From this 
it will be seen that even for a 2-candle power lamp the extra 
exertion required to light it up would be felt as much as a head 
wind, as it must be remembered, says the Electrical Engineer, that 
the efficiency of a very small dynamc is low. In fact, from a 
2-candle power lamp we estimate that extra work to the equivalent 
of about 20 watts at least would be required. 


Or the patents granted in the United States last year, 
more were issued to citizens of Connecticut, in proportion to popu- 
lation, than to those of any other State—1 to every 786 inhabitants. 
Next in order were :—-Massachusetts, 1 to every 1180; District of 
Columbia,-1 to every 1316; New Jersey, 1 to every 1377; Rhode 
Island, 1 to every 1421 ; New York, 1 to every 1585, The fewest 
patents in proportion to inhabitants were :—South Carolina, 1 to 
every 38,371; North Carolina, 1 to every 17,397 ; Mississippi, 1 to 
every 16,120; Alabama, 1 to every 15,598; and Georgia, 1 to every 
Of patents granted to citizens of foreign countries, 706 


| were for England, 551 for Germany, 286 for Canada, 222 for 
| France, 58 for Austria-Hungary, 48 for Scotland, 45 for Belgium, 


A NEW fog-signalling apparatus, which appears to have | 


in it the elements of success, as far as one can judge from a 
working model, is being introduced by Messrs. Trotter and Co., 
Queen Victoria-street, E.C, The appliance consists primarily of a 
machine containing the detonating cartridges, which is placed in 
the neighbourhood of the signal post. This machine is brought 
into action upon a fog arising by means of a supplementary ‘ever in 
the signal cabin. It consists essentially of a hopper containing a 
humber of electrically-exploded cartridges, which are fed forward 
as required by means of a disc operated by and simultaneously 
with the semaphore apparatus, ‘The cartridges are held in position 
by springs, which are in circuit with a battery, and all that is 
hecessary to cause a current of electricity to flow and ignite the 
charge is the passage of a train over a contact rail, thereby com- 
pleting the cirenit. This briefly is the modus operandi for stopping 
“train, ‘Line clear” is audibly indicated automatically by the 
signal lever coming into contact with a spring, which is in elec- 
trical circuit with a bell placed on the signal post. The apparatus, 
it will be observed, is mechanically operated simultaneously with 
the ordinary signal lever, the electrical operation consisting only 
in completing a circuit for firing the cartridge. Nor are there any 
fittings hecessary on the engine. So long as there are cartridges 
in the machine and the batteries‘are in working order, it is claimed 
that there js comparative immunity from failure of working. 
Moreover, the inventors claim the advantage that it can be put 
into operation immediately upon the appearance of a fog. The 
*pparatus, which is the invention of Messrs. Brocklehurst and 
‘muntoin, seems practical, and has been highly spoken of, we are 
normed, by leading railway engineers, 





44 for Switzerland, 32 for Sweden, 30 for New Zealand, 30 for 
Victoria, 21 for Russia, 19 for New South Wales, 17 for Ireland, 13 
for the Netherlands, 10 each to Denmark and Italy, 9 each to India, 
Mexico, and South African Republic, and 5 each to Norway and 
South Australia. 


DurtNG 1897 the total mineral production of the colony 
of New South Wales aggregated the large sum of £4,663,411, as 
against £4,478,368 for 1896; the value of the gold won amounted 
to £1,088,413, as compared with £1,073,360 for the preceding 
year. Up to the close of 1897, 11,982,851 ounces of gold, valued 
at £44,401,833, had been raised in the colony, and fresh discoveries 
of the metal are continually being reported. The value of the 
silver and silver ore raised to the same date was £24,315,083, 
against £1,634,820 in all the other Australian colonies, The out- 
put of New South Wales tin was valued at £10,598,590, and that 
of the other colonies combined at £11,785,153. The copper 
mining industry received noticeable attention during the year, as 
the output was valued at £300,680, as compared with £200,311 in 
1896, an increase of £100,369, the total output to the end of 1897 
being valued at £6,884,260. The miscellaneous metals raised in 
Australia to the end of 1897 were valued at £2,620,308, of which 
the share enjoyed by New South Wales was £1,537,792, or fully 
three-fifths. In coal the richness of New South Wales mineral 
production becomes even more apparent, the output for the past 
year being actually the largest since the opening of the coalfields 
in 1829, the increase for 1897 being 474,074 tons over the output 
for the previous year. The total output for 1897 was 4,383,591 


tons, as against 3,909,517 tons in 1896, the total output to the 
close of 1897 being valued at £32,100,478, against £3,155,956 in 
the whole of the other colonies, 








MISCELLANEA. 


THE report of the Lighting Committee, presented at 
a meeting of the Brighton Town Council, contained a recommenda- 
tion in favour of reducing the price of electric current, as from 
June 30th next, from 14d. to ld. per unit after the first hour's 
average daily use. 


Tue Town Council of Derby have adopted the following 
revised scale of charging for electric current for motive power 
purposes :—3d. per unit for the first eighteen hours per week ; 2d. 
per unit for the next eighteen hours; and 1d. per unit for all 
electricity consumed beyond that time. 


It is stated that the Admiralty have decided to replace 
the old wooden frigate Dzedalus as drill ship of naval reserve at 
Bristol by the second-class cruiser Mercury, now at Portsmouth. 
The Diedalus, which was launched at Sheerness in 1828, was 
originally a 42-gnn frigate, and has been acting as drill-ship for 
nearly twenty years. She is now in such an unseaworthy condi- 
tion that she cannot leave her moorings. The Mercury, on the 
other hand, is an excellent steamer, and a thoroughly reliable 
fighting vessel. 


In Germany there are two forms of limited liability com- 
panies, one the ‘‘ Actiengesellschaft,” with shares to bearer, and the 
other, ‘‘ Gesellschaft mit beschriinkter Haftung,” with registered 
shares in capital, which latter is now taking the place of the 
**Commandit”’ or of the ‘‘ Gewerkschaft,” a very common system 
of conducting mining operations, one which has no fixed amount 
of capital, but where it is called in as required by the board. 
Formerly such companies had unlimited liability, that is, each 
member of the partnership was liable for every penny he possessed, 
whereas now the liability is limited to the amount of money called 
up or paid ; should the partner fail to pay, he may have to sacri- 
fice his share, or at least the difference of what it may fetch at 
public sale on the open market, and the actual cost price or 
amount already paid up. The first-mentioned class of company ix 
generally floated by bankers of high standing, men of mark, who 
place the shares amongst their clients. The professional pro- 
moter, underwriter, as known in England, is conspicuous by his 
absence in Germany ; hence, says a Foreign-oftice report on German 
trade, the dead weight of promotion capital does not exist in that 
country. 


AccorDING to an electrical contemporary, a scheme has 
been worked out in Stockholm for the utilisation of part of the 
100,000-horse power running to waste in the waterfall of Elfkarleby, 
100 miles from that city. The idea of transmitting a part of this 
power to Stockholm has exercised the minds of the citizens for 
some time past. and has within the last few months assumed a 
more practical form, several engineers and electricians having been 
commissioned to work out a detailed scheme. This project is now 
ready. It is proposed to utilise in the first instance ‘only 
20,000-horse power” of that available, and the estimated cost of 
the installation works out as follows :—Power station, including all 
the necessary works and machinery, £178,000 ; transmission line, 
£237,000; buildings and transformers in Stockholm, £29,000 : 
making a total of £444,000. A loss of 5000-horse power is estimated, 
so that 15,000-horse power would be available in Stockholm. This 
is to be sold at 44s, 5d. per horse-power per year, making an 
aggregate revenue of £33,300 per year. Without making any 
allowance for working expenses, the Frankfurter Zeitung remarks 
that this yearly revenue capitalised at 4 per cent. is equivalent to 
£833,000, and that there is a consequent gain of nearly £400,000 
to the State. 


THE report of the Commissioner of Labour and In- 
spector of Mines for the State of Tennessee says that in the 
Southern States there is a wide difference of opinion as to the 
metallurgical value of by-product coke. It seems, however, that 
with over 120 ovens in successful operation, and 100 more building, 
that the metallurgical value of the coke has undoubtedly received 
the practical endorsement of iron men in this country. The skill 
and knowledge necessary to produce a uniformly satisfactory coke 
from different coals will, of course, be acquired by practice. 
Though the building of these few by-product ovens may be the 
beginning of an important era in theZcoke industry of the country, 
it must not be forgotten that there are many conditions, financial 
and otherwise, which will cause the change from the solid wall 
beehive oven, which is the oven of the country, to the by-product 
oven to be very slow. It is probable, however, that during the 
next few years many of these ovens will be built in coking districts 
where large interests are concentrated. Thus far no by-product 
ovens, except a few batteries for the utilisation of waste gases to 
make steam, have been built in the South, the beehive being 
almost universally used. The frequent attempt to introduce other 
ovens in Alabama would, however, naturally lead to the cenclusion 
that the beehive oven was not entirely satisfactory as a coker of 
Alabama coal. Much interest has been aroused in advanced 
methods of coke manufacture in the South, and the day may not 
be far distant, says the American Manufacturer, when the-erection 
of by-product coke ovens will be begun, as there is no reason, 
unless it be the scarcity of skilled labour, why the same or similar 
results should not be had in Virginia, Tennessee, and Alabama as 
are obtained in Pennsylvania and New York. 


Ix 1892 the experiment was tried of transporting cars 
across Lake Michigan from Kewaunee, Wis., to Frankfort, Mich., 
as a part of a railroad system. No new principle was involved, 
but the feasibility of transferring cars for long distances by boat 
was demonstrated. The success of this experiment led to the 
evolution of an original and interesting theory of transportation. 
says Cassier’s Magazine. Yn former systems of railroad economy, 
a car ferry had been regarded asa necessary nuisance, an expedient 
for bridging a gap of water, a connecting link between two lines of 
railroad. In the present system the positions are reversed ; the 
railroad upon land becomes subordinate to the water-line, and we 
have the innovation of a railroad whose bed is the waves of Lake 
Michigan, whose locomotives are steamers, whose cars are towboats, 
and whose freight is cars. This car ferry is not designed as a 
connecting link between two lines of railroad, nor as a terminal or 
transfer, but asa direct competitor for the business of railroads on 
their own terms. The conclusion that freight may be carried at a 
profit in this manner has been reached by a series of logical steps. 
The initial expense for towboats, transports and docks, is but a 
fraction of the cost of equipment of a railroad on land of the same 
length. Neither are there any fixed charges of interest on bonds, 
nor any maintenance of right of way, with its corps of engineers, 
section men, switchmen, or other employés. There is little 
wear and tear on rolling stock, and there are no machine shops to 
keep up. The cost of repairs is reduced to a minimum. Few men 
comparatively are required to operate this marine railroad. Most 
of the dangers of land railroads are eliminated, and there are other 
compensating advantages. The transports are 324ft. in length, 
and 46ft. beam. Twenty-eight cars of ordinary length make a 
load, in the aggregate about 1500 tons. In general appearance, 
without their deck loads, the transports resemble nothing so much 
as huge canal boats, In loading and unloading, a dock of special 
construction is, of course, necessary. The railroad tracks run from 
the shore upon a huge apron, from which the cars are shunted to 
the deck. Once in position, each car is carefully secured against 
the possible effects of rough weather. The towing steamer and 
its two transports form an impressive spectacle, suggestive of a 
marine caravan. The length of cable between the boats is 1200ft., 
and the steamer, the cables, and the transports stretch out toa 
distance of nearly two-thirds of a mile. A crew of fifteen men is 
carried on each of the steamers, and of six on the transports. 
The only present means of communication between the boats is a 
code of whistles, but a telephone system may be devised, 
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REPLIES, 


A. M.—There are hundreds of thousands of hanging water tubes in use. 
See our advertising pages. 

W. B. (Sparrow-lane, Sheffield).—The head office of the Metropolitan 
Railway is at 82, Westbourne-terrace, London, W.; that of the Metro- 
politan District Railway at 7, Victoria-street, Westminster. 

F, H.—Joints in water tubes are freely used in the United States, but 
they are kept out of the fire. The arrangement you show could not be 
kept tight, and possesses no advantage. It is contrived to overcome a 
difficulty which does not exist. 

W. T. S.--There is no single book which we can recommend. A great 
many papers have been written from time to time and read before 
various engineering societies at home and abroad which may be 
accessible in your public library. See the ‘‘ Transactions” of the Insti- 
tution of Mechanical Engineers and the American Society of Mechanical 
Engineers, 

PERMANENT Way (Hampton Park).—The combination of iron and wood 
sleepers would make the worst road possible, because of the variation 
in elasticity. The whole system of packing and maintenance would 
have to be duplicated, so that even though a direct advantage was 
gained, the cost of maintenance would be fatal to the scheme. Mixed 
systems have often been tried, with invariably unsatisfactory results. 

















MEETINGS NEXT WEEK. 


NorTH-RAST Coast INSTITUTION OF ENGINEERS AND SAI)BUILDERS.— 
Monday, April 18th; at 7.40 p.m., in the Lecture Hall of the Sunderland 
Literary Society, Fawcett-street, Sunderland. Paper to be read and dis- 
cussed, ‘‘ Cylinder Ratios,” by Mr. James Andrews. 

Tue Institution oF ELEectricaL Encinrers.—Thursday, April 21st, 
at 8 p.m., at the Institution of Civil Engineers, 25, Great George-street, 
Westminster, 8.W. Paper to be discussed, ‘Cost of Generation and 
Distribution of Electrical Energy,” by Mr. R. Hammond, Member. 

Tue IxstiTUTION oF CiviL ENGIngkERS.—Tuesday, April 19th, at 8 p.m., 
Ordinary Meeting. Paper to be discussed, ‘The Electricity Supply 
of London,” by Mr. A. H. Preece, Assoc. M. Inst. C.E.—Friday, April 
22nd, at 8 p.m., Students’ Meeting. Paper to be read, ‘‘ New Cut Swing 
Bridge, Swansea,” by Mr. M. W. Henty, Stud. Inst. C.E. 

RoyaL METEOROLOGICAL Socrety.—Wednesday, April 20th, at 7.30 p.m., 
at the Institution of Civil Engineers, Great George-street, Westminster. 
Papers, “ Anticyclonic Systems and their Movements,” by Major H. E. 
Rawson, R.E., F.R. Met. Soc.; ‘‘ Results of Observations on Haze and 
Transparency in 1897,” by the Hon. F. A. Rollo Russell, M.A., F.R. Met. 
Soc. 

Roya InstiruTion or Great Britain.—Friday, April 22nd, at 9 p.m. 
Discourse on “The Recent Eclipse,” by Mr. W. H. M. Christie, C.B., 
M.A., F.R.S., Astronomer Royal.—Afternoon Lectures at 3 p.m.: 
Tuesday, April 19th, ‘‘ Phases of Art—Past and Present,” by Mr. T. C. 
Gotch; Thursday, April 21st, ‘‘ Some Leaders in the Poetic Revival of 
1760-1820—Cowper, Burns, and Scott,” by the Rev. Canon Ainger, M.A., 
LL.D. ; Saturday, April 23rd, ‘‘ Programme Music”’ (with Musical Illus- 
trations), by Sir Walter Parratt, Mus. Doc., Master of the Queen’s Music. 

THE INSTITUTION OF MINING AND METALLURGY, LoNDoN.--Wednesday, 
April 20th, at 8 p.m., in the Lecture Theatre of the Geological 
Papers to be read and discussed, “On 


| the Determination of the Present Value of a Mine on the Rand,” by Mr. 


ADVERTISEMENTS. 


“m7 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Poct-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in ‘ ordinary” and “ special " 
positions will be sent on application. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the | 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon | 
in each week. | 

Letlers relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Bditor of THE ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’’ 


F. Hellmann, M. Inst. M.M.; ‘‘Some Notes on the Recovery of Gold from 
Cyanide Solutions,” by Mr. 8. Cowper-Coles, Assoc. Inst. M.M.; ‘* Notes 
on the Electrolysis of Argentiferous Copper,” by Mr. Wm. Terrill, M. 
Inst. M.M.; ‘‘ Notes on a Combination Mill in the United States,” com- 
municated by Mr. Walter McDermott, President. 

Society or Arts.—Monday, April 18th, at 8 p.m. Cantor Lectures. 
Two Lectures on ‘‘Sources of Commercial India-rubber,” by Dr. D. 
Morris, C.M.G. Lecture I.: Distinction between caoutchouc and gutta- 
percha—Occurrence of latex in plants—Constituents of latex—Natural 
orders yielding caoutchouc— Methods of extraction —- Coagulation of latex 
- History of india-rubber—Progress of industry—Imports into United 
Kingdom—Relative production in foreign countries and British posses- 
sions—Uses—Value of total trade—Forms of commercial india-rubber— 
Present yield—Future supply—Para rubber trees—Geographical distri- 
bution—Conditions of growth—Yield—Quality of rubber—Methods for 
collecting and preparing rubber—Commerce in Para rubber.—Wednes 





day, April 20th, at 8 p.m., Ordinary Meeting. Paper, ‘“‘ Stage Mechanism,” | 


by Mr. Edwin ©, Sachs.—Thursday, April 2Ist, at 4.80 p.m. Indian 
Section. Paper, ‘‘ Recent Railway Policy in India,” by Mr. Horace 
Bell, M. Inst. C.E. 
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| this fact, there is still plenty of room for criticism. 
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THE INSTITUTION OF NAVAL ARCHITECTS. 

WE believe that we express the views of a considerable 
number of the members of the Institution of Naval 
Architects when we say that the last meeting has not 
been an unqualified success. The Institution’s meetings 
have come to be judged by a very high standard it is 
true; but even when we have made an allowance for 
We 
have before now stated our belief that the system 
adopted is a mistake. On the last occasion no fewer 
than eighteen papers were read in three days. It is 





| would introduce some sensible 


but to take up time in reading them, even in abstract, is 
a blunder, only perpetrated over and over again because 
the most conservative body on earth is a scientific society. 
We challenge contradiction, and assert that it is entirely 
out of the question to point out any advantage whatever 
that is gained by reading abstruse mathematical papers 
at the meetings of the Institution of Naval Architects. 
The Council ought in dealing with them to follow the 
excellent example set by the Institution of Civil Engi- 
neers, and refuse to do more than allow them to appear 
in the ‘ Transactions.” It is no doubt urged that these 
papers are sometimes in the hands of members long 
before the meeting, so that they have been submitted to 
adequate study, and may be discussed with profit. This 
again is pure theory. Very often the mathematical paper 
is the last presented, for very obvious reasons, and in no 
case can we call to mind that a useful discussion ensued. 
|For it must be remembered that the discussion will 
probably be as abstruse as the paper; and the advantage 
gained from the profuse use of chalk, and the blackboard 
on which formule are written, only to be rubbed out, is, 
to say the least, doubtful. 

Again, let us ask a question which we have often put 
before without having a reply. What is the object and 
purpose of reading papers? The origin of the practice 
is no mystery. Not many years ago the Institution of 
Naval Architects, like many other bodies, never printed 
the papers beforehand. The author brought his manu- 
script with him and read that, and those who were 
present had to follow him as they best could. This 
method had its good points; one was that if the paper 
was to be discussed at all it must be straightforward and 
clear. In the present day copies of the papers are sup- 
plied to everyone. Why valuable time should be wasted in 
hearing a paper read—often very badly read—while each 
man present peruses it, it is impossible to say. The 
practice is, of course, a relic of the past, and has really 
nothing more to recommend it than several other things 
which we do simply because they have been done for 
years. In an ideally-managed Institution of Naval Archi- 
tects, all the papers to be brought forward at the meeting 
would be printed a sufficient time beforehand to enable 
those who were likely to take part in a discussion to do 
so with a full knowledge of what they intended to talk 
|about. The author should provide himself with a sum- 

mary or abstract of his paper; and this, and this only, 
should be read, the author taking particular care to 
| explain any wall diagrams about which doubt could exist. 
The saving of time which would be effected in this way 
would be very considerable. We have heard it urged 


| that if this were done it would be impossible to fill three 


days. No more powerful argument could be advanced in 
favour of the scheme. Everything that is likely to be 
said with advantage could be said in two days; the 
|extra hours are occupied in listening, with more or 
less attention, to a man who reads aloud what everyone 
else who is in the room is reading for himself. 

As to the character of the papers, it is contended that 
the Council must take what they can get. We venture to 
ask why? Then we are told that it is essential that there 
should be a certain number of papers, or the three days 


| cannot be filled. So many of the papers, again, cannot 


be discussed, that it is essential to have plenty of them. 
The obvious reply is, that inasmuch as papers are only 
read that they may be discussed. and the reading has no 
purpose or utility but to evoke discussion, it is useless 
to read papers that will not comply with this necessary 
condition. Furthermore, it seems to be clear that if the 
Institution likes plenty of papers they will be provided. 
If they are scarce the Institution has only itself to 
blame. Our own conviction is that if the Council 
modifications in the 


arrangements of the meetings which would render 


| them less intolerably tedious than they are now, and 


would insist on having suitable papers or none, the 
Institution would soon possess a popularity which it 
lacks now. When we see the hall of the Society of Arts 


'almost emptied the moment the reading of a particular 


paper begins, we know that that paper never should have 
been read at all; its place is in the ‘“ Transactions.” Nor is 
the conduct of the discussions, such as they are, all that 
it should be. It has come to- be a standing jest against 
the Institution that everyone who takes part in a discus- 
sion begins by praising the author of the paper. And 


| the less he has to say of any value, the more profuse and 


quite impossible that adequate justice could be done to | 


them. The hours are far too long. To work steadily at 
reading and discussing papers from noon until ten p.m., 
with little more break than suffices to permit the mem- 
bers to snatch a hurried luncheon in the afternoon and 
dine in the evening, is more than human nature can 
endure. Now and again a paper of absorbing interest is 
read by a first-class authority, and the result is a splendid 
discussion. There was absolutely nothing of the kind 


during the recent meeting, and the discussions, such as | 


they were, have scarcely been worth reporting. 

It is not alone the system of working that is objection- 
able ; the papers themselves are largely unsuitable for 
the purposes of such meetings. The Council seem to 
have entirely lost sight of the principle involved. The 
theory is that some member shall read a paper detailing 
certain facts or experiences, or advancing certain views. 


The statements of the author will then be discussed, and | 
|the number, and in writing as we have done we have 


the whole fund of information possessed by those present 
will be augmented, in the first place by the paper, in the 
second by what is said concerning it by those who take 
part in the discussion. Now, it ought to be obvious at 
first sight that papers which will satisfy these conditions 
must be specially designed, so to speak, for the purpose 
they are intended to serve. In the first place, they 
ought to be simple and intelligible communications that 
do not require to be thought out and studied, and read 
several times over before their drift can be grasped. To 


read at a meeting of the Institution of Naval Architects, | practical thermodynamics is supplied by a 
or indeed before any other body of practical hard-working | ‘‘ Performance of a Four-Cylinder Compound 
| men, mathematical papers full of formule, is simply wicked, | read before the St. Louis Railway Club last February by 





long-winded is his ‘‘ small meed of praise.”” This practice 
has come to be carried to the most absurd lengths. We 
have heard a speaker get up and speak in terms of lauda- 
tion of an author, which would be fulsome if applied to 
the greatest genius alive, and then without the least 
perception of the beauty of the joke which he was carry- 
ing out, preceed to rend the author limb from limb, 
showing that he was densely ignorant of his subject, 
and that his paper was in all essentials entirely without 
value. All this might be avoided by a little care on the 
part of the speakers. 

A great deal that we have said will apply to other 
Institutions as well as that of the Naval Architects; but 
there are few bodies of such importance, none, perhaps, 
whose proceedings are more carefully watched and criti- 
cised. Those who have not the interests of the body at heart 
may rest content to see it go on year after year erystallis- 
ing its defects and solidifying its errors. We are not of 


only given voice to the opinions which the members 
express freely enough among themselves. More disci- 
pline is needed, and the Council ought to get rid for ever 
and at once of the theory that there must be a three-day 
meeting, no matter what the quality of the papers 
may be. 


LOCOMOTIVE ENGINE ECONOMY. 


An excellent example of the curious uncertainty of 
paper on the 


ocomotive,” 
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Mr. Richard A. Smart, Assistant Professor of Engineering 


at Purdue University, Indiana. It is matter of common 
knowledge that at this university there is a very efficient 
and ingenious plant for experimenting on the locomotive 
engine. That plant has already been fully described in 
our columns, in so far as refers to a standard locomotive, 
anchored, and with its driving-wheels carried on brake 
wheels. There is a subsidiary apparatus, however, and 
a portion of this was made the subject of the investiga- 
tion described by Mr. Smart. It consists of the frame 
work of a Vauclain engine—two piston-rods attached to 
a single crosshead. The driving-wheels are fitted with 
rope brakes of the now well-known standard type. The 
high-pressure cylinders are 9*5in., and the low pressure 
16in. in diameter; the stroke is 18in. A single piston 
valve, Jin. in diameter, serves for both cylinders. Steam 
is supplied by a 250-horse power Stirling boiler. The 
pressure varied during the experiments between 129 lb. 
and 145 1b. at the engine side of the throttle valve. Two 
series of tests were made—one with the reversing lever 
in the first notch, giving an approximate cut-off in the 
high-pressure cylinder of 10in., and a total number of 
expansions 4°8. The second series was made with the 
lever in the second notch from the centre, giving a cut-off 
at llin., and 4°2 expansions. Each series consisted of a 


number of runs at speeds varying from 100 to 270 revo- | 
The first speed corresponds to | 


lutions per minute. 
18°7 miles an hour, and the last to 50°6 miles an hour. 








The greatest power indicated was 414, the least 164 horses. | 


Only one pair of cylinders was used. 
boilers could have supplied steam enough, the engine 
with both pairs of cylinders in use would have indicated 
$23-horse power. 

Unfortunately, Mr. Smart has contented himself with 


Provided the | 


a brief statement of the results obtained ; and he supplies | 


certain diagrams of plotted curves, but he leaves us in a 
measure in doubt as to what one at least means, and how 
it has been obtained. We are compelled, indeed, to draw 
our deductions from somewhat meagre data. The first 
point that occurs to us as worthy of notice is the very 
large power which can be obtained from quite a small 
engine. All the power may be referred to the low pressure 
cylinders; and that an engine with cylinders only 16in. 
in diameter and 18in. stroke should be able to develope 
over 800-horse power, is a somewhat startling fact, 
which loses nothing of its significance when we remember 
how comparatively moderate was the initial pressure. 
An ordinary simple locomotive undergoes a rapid fall in 
power as the speed rises, because of the effect of back- 
pressure and wire-drawing. Indeed, a speed can be 
attained beyond which the power not only relatively but 
actually falls off. Nothing of this kind takes place with 
the Purdue engine. 
pressure falls steadily but the power augments, because 
the loss of power due to fall in pressure is more than com- 
pensated for by the rise in speed. In a word the power 
curve is nearly a straight line rising steadily with the 
number of revolutions. 
the wire-drawing and compression curves of the indicator 


It is true that the average cylinder | 
Why the compound engine should steadily improve with 
| the speed when running with the reversing lever in the 


and at 270 revolutions 22°7 1b. That is to say, increasing 


the speed 2°7 times reduced the consumption by less than | 


6 per cent. When, however, we turn to the performance 
of the engine with a later cut-off, we find that, whereas it 
used at 100 revolutions 28°7 Ib., 
it only required 20°9 lb., at 170 revolutions 23°3 lb., and 
at 230 revolutions, 21'7lb. The greatest difference with 
the early cut off is one pound only per horse-power per 
hour, while with the smaller ratio of expansion it rises to 
not less than 7:81b., or more than one-fourth. Now, if 
the augmentation in economy proper to the augmentation 
in the speed had been greatest with the earlier cut-off, the 
orthodox view would have found support; but here it is 
just the contrary. The greater the weight of steam 
passing through the engine in any unit of time, the greater 
is the reduction in loss brought about by mere velocity 
of reciprocation. We confess that we have no explana- 
tion to offer. Our readers who are interested must 
puzzle out the answer to the riddle themselves. 
Smart can only say, ‘Cylinder condensation has an 
important effect on the economy of the steam engine, 
and the change in the amount of the condensation under 
different conditions of running may be indicated to a 


certain extent by the change in the quality of the | 


steam during expansion.”" Then comesa diagram, which 
being unaccompanied by any explanation of the means 
by which it was obtained, or of its proper significance, 
does not help us much. We gather from it that at the 
moment the exhaust port opens in the compound engine 


working with an 1lin. cut-off, there was 77 per cent. of | 


dry steam and 23 per cent. water in the cylinder, the 
revolutions per minute being 70. 
minute the percentage of steam was 86, and of water 14. 
In the case of the simple engine, working with the same 


range of speed, the steam began at 76 per cent. and the 
| water 24 per cent., and at 280 it was 82°5 per cent. and 








water 27°5 per cent. 
minute there was 84°5 per cent. of steam and only 
15°5 per cent. of water. Thus the compound engine 
steadily improved with the speed, but not so rapidly as 
did the simple engine up to 220 revolutions. Beyond this 


the compound engine went steadily ahead ; all which things | 


are very puzzling. It must be remembered that the 
changes in speed were obtained by alteration in the load, 
the point of cut-offremaining unaltered, so that only one ex- 
periment was made at a time, and the conditions were kept 
as free as possible from complication. The cut-off in the 
simple engine took place at one-third of the stroke, or 


| Sin., so that the rate of expansion was less than that in 


the compound engine. 

Perhaps on a future occasion Mr. Smart may be able to 
throw some additional light on the subject. As the 
figures stand they supply a large field for speculation. 


second notch, and not improve to any appreciable extent 


| when running in the first notch, is one pretty problem ; 


This is due to the constancy of | 


diagrams, and this in turn is due in part to compounding | 


and in part to the piston valve. 


Examples of the | 


diagrams are given by Mr. Smart, and the similarity of | 


the curvesis very marked. All this is, however, little more 
than a question of mechanics. The compound engine 
dispenses with a long lap on the slide valve, and the 
piston valve gives big ports. Thanks to _ these 


things a great deal of power can be got out of a small | 


engine. Indeed, we are unable to cite any locomotive 
with cylinders so small as those of the Purdue engine 
which exerts anything near 850-horse power. Mr. Smart 


| 


and why the non-compound engine should suffer more by 
cylinder condensation at 300 revolutions than it did at 
200 revolutions is another riddle. Wecommend both to 
such of our readers as love thermodynamics. 


+64 
+o 





CLYDE SHIPBUILDING ACTIVITY. 

DvurinGc the month of March Clyde shipbuilders have 
put into the water close upon 40,000 tons gross register 
of new shipping, as compared with 29,000 tons last month, 
and 33,000 tons in March of last year. The present output, 
in fact, has only been exceeded on three previous occasions. 


has given some particulars of results obtained with the | The tonnage has mainly consisted of large and medium-sized 


17in. by 24in. simple engine in the Purdue laboratory. 
His curves show that after 230 revolutions per minute 


had been reached by this engine, it began to lose more | 


in mean effective pressure by wire-drawing and com- 
pression than it gained by increase of speed, with the 
result that the net power decreased. 

Leaving the mechanics of the subject for the present 
let us consider some of thermodynamic results. Other 
things being equal, the consumption of steam with the 
10in. cut-off at 100 revolutions per minute was 23°7 lb. 
per horse per hour; with the llin. cut-off it rose to 
28°71b. This is what might have been expected. But 
at 270 revolutions and the earlier cut-off, the consump- 


tion of steam was 22°7 lb., while with the 1lin. cut-off it | 


fell to 20°91b. In other words, at the higher number of 
revolutions the later cut-off was the more economical. 
There is no obvious reason for this. Professor Goss, 
writing last year about the performance of the Purdue 
simple locomotive, stated that it had a “ critical speed ” 
of 180 revolutions per minute. At speeds above or below 
this the consumption of steam per horse-power per hour 
augmented. Mr. Smart does not attempt to give any 
direct explanation of this phenomenon, but he suggests 
that it is to be sought in the greater or less amount of 
condensation taking place in the cylinders. This is 


sufficiently plausible; but unfortunately it, in the 
first place, only transfers the problem from one 
resting place to another, and in the second it 


does not, so far as we can see, touch another feature 
of the performance of the Vauclain compound, which 
we find it impossible to reconcile with any standard 
theory of what goes on in a steam engine cylinder. It is 
a favourite argument with some authorities that the faster 
an engine runs the less will be the waste by cylinder con- 
densation. It matters nothing that the facts which can 
be adduced in favour of the proposition are very few, 
while the performance of slow speed pumping engines 
directly contradicts them. The orthodox faith is that to 
reduce cylinder condensation and promote economy of 
steam we must run our engines at high speed. Now the 
Purdue locomotive cutting off at 10in. used very nearly 
the same weight of steam per indicated horse-power per 
hour at all speeds. Thus, at 100 revolutions, or 300ft. of 
piston speed per minute, the weight of steam used per horse 
per hour was, as we have said, 23°7 lb. But at 170 revolu- 
tions the engine required 231 lb., at 230 revolutions 22°9b., 








cargo steamers for over-sea and coasting trade, and a number 
of steam trawlers and fishing craft. Three of the steamers 
were between 5000 and 4000, three between 4000 and 3000, 
two were over 2000 tons, and two over 1000 tons. It is 
worthy of special note that 15,000 tons of the output were to 
foreign account. For the quarter of the year now gone the 
aggregate output has reached 75,500 tons, this figure only having 
been exceeded on four previous occasions, viz., 1896, when 
it reached 94,600 tons; in 1892, when it was 92,000; 1890, 
when it was 81,000; and 1883, when it was 83,600 tons. 
Of course, the comparatively big output this year is due in 
large measure to the postponed activity in launching caused 
by the recent engineering struggle. It is to some extent 
also accounted for by the phenomenal briskness in placing 


new contracts which has prevailed since sometime before 
Since the year began over | 


the close of the labour war. 
240,000 tons of new work have been contracted for, as many 
as 130,000 tons of this having been placed during March 
alone. This is about the largest amount of shipping ever 
secured by shipbuilders on the Clyde in any one month. In 
naval work alone the month’s orders have exceeded 35,000, 
made up mainly by the three armoured cruisers of the Cressy 
type entrusted to Clyde firms—two to Fairfield and one to 
Clydebank. In addition, the first-named concern has booked 
an order for a set of engines for a dockyard-built battleship 
of the Formidable type. Of merchant vessels quite a number 
of the highest class have been placed during the month, 
including two steamers for the Allan line, each of 10,000 
tons ; two of 6000 tons each for the P. and O. Company ; two 
steamers of considerable tonnage for the China Mutual Steam 
Navigation Company ; one of 5000 tons for the New Zealand 
Shipping Company; one of 8000 tons for the Donaldson 
Line; three of 5500 tons each for the Ocean Steamship Com- 
pany; and two paddle steamers of good speed which the 
Caledonian and the North British Railway Companies require 
for the passenger service on Loch Lomond. There are still a 


number of important inquiries in the market for large inter- | 


mediate and cargo steamers—including two which will shortly 
be placed for the Cunard Company—and owing to the fact 
that the order books of most of the leading firms are already 
filled, if not overflowing, prices have taken a decided rise, 
and this tendency will be maintained throughout the year at 
least. The price of ships’ plates has rapidly advanced to 
£5 15s. per ton for early and £5 12s. 6d. for deferred delivery. 
The steel workers are now moving for an advance of wages, 
and the claim is about to be lodged with the Conciliation 
Board. The demand for shipbuilding material, in fact, par- 
takes so much of the character of a boom that three of 
the West of Scotland non-associated steel-making concerns 
Clydebridge, Mossend, and Lanarkshire-—are alleged to have 


at 270 revolutions | 


Mr. | 


At 280 revolutions per | 


But at 200 to 220 revolutions per | 


189 
introduced Sunday labour to the extent not only of melti 
steel, but of tapping furnaces and casting ingots on that “ 
This innovation is naturally regarded with considerable dig 
satisfaction by the associated masters, and representation, 
on the matter have been made to the men, who are about te 
meet in Glasgow to consider what steps should be taken Pi 
the abolition of this new departure. The demand for ship. 
building labour is also such that a movement for an advante 
in wages may be expected from various quarters shetie 
Already the members of the Boilermakers’ and [roy Ship. 
builders’ Society—the * black squad ”’~-are putting forward 
a claim for an advance to the extent of 5 per cent, on th 
present rates, and not only so, but a formidable list of ae 
rules, regulations, and restrictions concerned with number of 


ig 
day, 


apprentices, overtime, and modes of work generally, hax 
recently been drawn up by the Society’s Executive, and will 


be sought to be enforced. 


THE IMPERIAL INSTITUTE, 


AccorpDING to a colonial corcespondent of the /'/j Mall 
Gazette, Sir Frederick Abel has issued a somewhat voluminoys 
report on the work of the Imperial Institute. Possibly the 
documentis intended only for colonial consumption. \Ve haye 
not ourselves seen a copy; it contains, we are told, a great 
deal of information of a more or less unsatisfactory charactey. 
| We learn that the total cost of the Institute was very much 
| larger than is generally supposed. No less than £426,000 has 

been spent on this tremendous failure. There is no rent to 
| pay, but the Royal Commission of the 1851 Exhibition, to 
whom the site belongs, insisted that £141,500 should be 
invested as an endowment fund, producing £4000 a year: but 
all this and much more is swallowed up by taxes and rates. 
Sir Frederick maintains that the Institute is doing excellent 
work; what it is, however, we cannot quite make out. A creat 
deal more would be accomplished if only they had sufticient 
funds. The principal work done seems to consist in send. 
| ing small collections of colonial produce to technical schools, 
Sir Frederick at last admits the force of the argument urged 
from the first, namely, that South Kensington was not the 
| proper place for an institute of the kind. He refers to “the 
blighting influences of ill-considered criticism and hestil 
prejudices.” From the first moment of its inception the 
Imperial Institute was denounced as ‘another South Ken- 
sington job.’ It requires some effort of the imagination to 
suppose that this view had no better foundation than * hostile 
| prejudice."’ We cannot find that any allusion has been made 
to the Hungarian Band by Sir Frederick Abel, which is, to 
say the least, ungrateful; at least, it is commonly held that 
but for the band the Institute would have closed its doors 
long since. Not the least interesting passage in the letter 
with which we are dealing is the following :—* Parliament 
has recently voted a huge sum for the housing of the South 
| Kensington Museum. Might it not be arranged that the 
museum authorities should take over the Imperial Institute 
| buildings at something like cost price? This would place 
the Imperial Institute in possession of its original capital, 
|} and enable a fresh organising committee to devise a less com- 
prehensive but more business-like scheme, which should he 
carried out at a less inconvenient distance from the chief 
business localities of the City.” Nearly a year ago we sug 
gested the purchase of the Imperial Institute buildings as an 
addition to South Kensington Museum, Much more recently 
we repeated that suggestion. We are happy to see that it 
commends itself to the colonial mind. We do not advocate 
the purchase of the buildings at anything like the pric 
quoted by Sir Frederick Abel, and we venture to think that 
| an offer of half that sum would not be treated with contempt 
A commodity is worth what it will fetch and no more, and 
| the Imperial Institute buildings are eminently unsaleabl 


GLASGOW INTERNATIONAL EXHIBITION, 1901, 


Mvcu of the preliminary work connected with the Glasgow 
International Exhibition to be held in 1901 has already 
been got through, including the formation of committees 
with their conveners, and the appointment of general 
manager, secretary, treasurer, engineer, and other important 
officials. Mr. H. A. Hedley, who was general manager of 
the highly successful Glasgow Exhibition of 1888, has been 
appointed general manager and secretary of the forthcoming 
exhibition, and Mr. John A. Macleod treasurer. Commo 
dious offices have been leased in the centre of the city, wheie 
most of the clerical work and Council deliberations will be 
conducted until such time as the vast buildings are erected 
at Kelvingrove Park. To the guarantee fund, which now 
exceeds £360,000, Lloyds’ Register Committee has recently 
voted a subscription of £500, in addition to resolving to give 
all assistance to the naval, engineering, and shipbuilding 
committee in collecting and organising exhibits falling 
| within the scope of their important section. The convener 
of the committee is Mr. John Henderson, of Messrs. [D. and 
W. Henderson, shipbuilders, Partick; and _ vice-convener, 
| Dr. John Inglis, Pointhouse shipyard. It is intended that 
| the Exhibition shall present a full illustration of the products 
of the British Empire, while special attention will be given 
to the following sections:—Locomotion by sea and land, 
electricity for lighting and power purposes, women’s industries 
| and the fine arts. It is already apparent that the Glasgow 
| Exhibition, preceded as it will be in 1900 by the great Paris 
| Exhibition, offers exceptional inducements to intending 
| British exhibitors, the same exhibits being available for both 
| shows, Apart from this it is anticipated that the Glasgow 
| display will in many ways be enriched by exhibits from the 
| Paris Exposition. Shipbuilding and marine engineering 
| firms throughout the United Kingdom, and very many firm- 
| abroad, are already taking steps to have their work well 
| represented, chiefly in the way of models of ships and engines, 
at both Paris and Glasgow. 








THE net registered tonnage of the mercantile marine 
on December 31st last was 7,690,554 tons, or 51,925 tons less than 
{on December 31st, 1896, a reduction of 119 sailing vessels of 
| 121,897 tons, and of steam a reduction of 72 vessels, but an 
| increase of 69,972 tons. The actual additions to the register are 
| 454,296 tons, and the removals 506,221 tons ; respecting the latter, 
| the sales to foreigners were 83 sailers and 154 steamers, of together 
| 261,000 tons net register ; there were transferred to the colonial 

registry 6 sailers and 21 steamers of together 37,425 tons ; leaving 
| for wrecks, missing ships, and for ‘broken up,” 54 sailers an 
| 118 steamers, aggregating 207,796 tons net register, which is «| 
| little over late years for losses by wreck, &c. As regards the visible 
| effective net register tonnage for 1898, the vessels under con 
| struction and arranged for is the largest tonnage we have ever 


-) had, consisting, as they do, of 6 sailers of 6027 tons net register 


' and 609 steamers of 942,533 tons net register, 
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ANALYSIS OF SPANISH AND UNITED STATES SQUADRONS 


UNITED STATES, 






Displacement, 72,069 Tons, 








SPAIN. 


Displacement, 58,903 Tons. 











UNITED STATES. 
Armament, 294 Guns. Metal Thrown and Fire Energy: 
37,808 1h. 1,120,323 Foot-tons 
per Minute. 
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SPAIN, 
Armament, 243 Guns Metal Thrown and Fire Energy: 
40,811 lb. 1,529,516 Foot-tons 
per Minute. 
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UNITED STATES. 


Iniicated H.P., 
128,211. 





One Revolution = 25 Knots. 


SPAIN 
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Indicated BP, 
144,058. 





One Revolution = 25 Knots. 


1963 Knots, 


23-67 Knots, 





359 
Spain. Knots. Displacement. 1.H.P. Guns. 

A. Oquendo ... ... 20 . 7000 ... 13,000 28 

I. Maria Teresa 20°25... 7000 ... 13,758 ... 2 
i ee a ll TO 
Cristobal Colon ~~ wt. «eee... oe... 
Emp. Carlos V. ... 20 ... 9235 ... 18,500 ... 2 
Pelayo ... . 16. jas CO. 19 
Alfonso XHITI.. So .. Tm... me... 2 
Lepanto ... ino? . SOM, See 2c, Ze 
Audaz 30 =~... «=6400 =. ~=S 8,000 6 
Furor F 2 2... 300... 6,000 6 
Osado «a Oa. .. Bae 6 
Pluton ... ; — 400 8,000 6 
Terror. 2... 300... 6,000 6 

| Ariete «esd, Qa 97 ~~... 1,600 4 
| Avzor ... bd <i «Mean, . 1,600 i 
Rayo... ... 25°5 ... 97... 1,600 j 


Spanish vessels in four groups :—Armoured and protected cruisers, 
destroyers and torpedo boats. 


The totals of displacement, indicated horse-power, 
extent of armament, combined weight and energy of pro- 
jectiles thrown in one minute’s fire, together with the 
average speeds of the vessels contained in the two respec- 
tive fleets, are shown comparatively on the diagram ; so 
they need not be repeated in the text. But these totals are 
most instructive. It will be observed that the displace- 
ment of the United States vessels rather exceeds that of 
the ships of Spain; also that the guns are more in 
number. Here, however, any fancied superiority in the 
average qualities of the vessels composing the two groups 
ends. We have carefully analysed the conditions as 
regards efficiency of fire, and separated the various types 
of quick-firing guns from those of ordinary character 
which happen to have the same calibre. The result of 
investigation, however, proves that, though the number 
of separate pieces of ordnance carried in the Spanish 
ships is less than that contained in the American squadron, 
the weight of metal thrown and the fire energy developed 
is far greater ; the weight of projectiles fired usefully in 
one minute being 40,811 lb., or practically 20 tons, against 
only 37,808 lb. ; whilst the fire energy is 1,529,516 foot- 
tons, against only 1,120,323 foot-tons as capable of being 
delivered by the ships of the United States. These are 
significant facts. The main factor in the product of 
gun power on the Spanish vessels is the output of energy 
|created by the 47 quick-firing guns of 5:5in. calibre; 
just as in our own squadron in Chinese waters, the chief 
element of gun power is derived from the 6in. quick- 
firing gun. We ourselves, when visiting an important 
United States cruiser, took the opportunity of pointing 
out to the gunnery officer the unwisdom of mounting the 
old-fashioned 6in. ordinary breech-loading gun in a brand 
new up-to-date ship of 22 knots speed. It is a fact, 
nevertheless, that out of thirty 6in. guns carried in the 
United States ships now under consideration, only six are 
| quick-firing. There is an important difference, too, as 
regards speed and handiness in favour of the Spanish 
vessels, the average rate of her ships being 23°67 knots 
per hour, against an average of 19°63 as ruling in those 
of the United States. This degradation in the average 
is due to the comparatively slow steaming of the three 
| battleships. It is difficult to see where the usefulness 
of these heavily-armed floating citadels comes in 
except to capture and sink the Pelayo. The main 
factors of projectile weight and fire energy which 
the American squadron possesses are due to the 
| slow-firing 13in. and 8in. guns of these battleships. Yet 
| there is small chance of their ever catching a glimpse of 

the swift and handy armoured cruisers of the Vizcaya 
type, and still less chance of their getting an effective shot 
|at them. Were these weapons the rapid-firing 8in. guns 
recently perfected by the Elswick firm, and which—we 
are delighted to say—are to be mounted in our cruisers of 
| the Diadem type, it would be quite another story. But 
| they are not, and we fear that the United States may find 
| that their obstinate determination to arm their new vessels 
with guns which are the creation of their own genius, has 
landed them in a dilemma at this juncture. Spain has 
| wisely copied and purchased some of the best guns of all 
nations, including the productions of Krupp and Schneider- 
Canet, and she is, relatively, in a better position row as 
regards the armament of her recent vessels than the 
United States. 
| The great difficulty for Spain will, of course, be centred 
in the fact that she fights from a base more than 3000 
| miles away. When the coal supplies in Cuba and Puerto 
| Rico run out, she must depend upon colliers which can 
| run into and from blockaded ports ; and the United States 
| armed mercantile cruisers should be able to render this 
| a very perilous little game. 
| A great deal, too, depends upon the man behind the 
| gun. The 3000 Swedish sailors who are to form part of 
| the complement of the United States vessels might be 
| excellent material if fighting in defence of their own 
| hearths and homes; but naval warfare of the present 
| day is no pastime—it is a grim and ghastly reality, 
| swiftly executed, and no hirelings of an alien State are 
likely to come well out of such a terrible ordeal. In 
| point of fact, we do not believe that the Yankees 





ANALYSIS OF SQUADRONS OF SPAIN AND speeds of twenty-five vessels, sixteen of them being | thoroughly understand the spirit of mischief that they 
UNITED STATES Spanish and nine from the United States. America has | seem so determined to evoke. 


oe bad, other ships available, but so has Spain, and a more 
As the effective components of the two squadrons now useful comparison can be drawn by adhering to the more 


facing one another in West Indian waters are consider- important ships. 
ably modified by the completion and purchase of 


additional vessels, their relative forces have been cor- en. meee. Se See — 
respondingly changed since we last described them. sot ee : st 4 HOLS <. { ae  @ 
The accompanying diagrams denote precisely the existing | Mee. nw os Dc. 11,000 vas 
condition of the two groups of battleships, armoured Riccklvn 21:9 9.250 18.769 36 
cruisers, and protected vessels which are of recent type, New York... 21. 8/200 ie 17,401 ae 
it being assumed that they—and not the older ships— | ; ; a 
will oceupy the van of the fighting line in the event of a: ae a? ee ie pancho ~ 2 
war being declared. The diagrams, therefore, are illus- Sam Soamaione 30-2 a 083 As ge i = 
trative of these types alone, and are framed upon the New Orleans... 20 ) SU. Fe rae 
, placement, indicated horse-power, weight of metal ; 
‘hvown, energy of fire, extent of armament, and relative ships, armourcd crniscrs, and protected cruisers, 
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THE Congo Railway is now practically complete, the 
first locomotive having reached the terminal point, N’Doto, a little 
above Leopoldville, on the Stanley Pool, on the 16th ult. This 
railway was proposed before anything much could be made out of 
the Congo Free State as a commercial colony, as all the richness cf 
this country practically lies beyond the Stanley Foo’. It could 
not be reached by the river Congo on account of the meny fal’'s 
and rapids, which prevent any navigation between Matai, the 
terminal point to which ocean-going or any other ships can reach— 
| and, naturally, the start'rg point of the ra‘lway—and Leopcldville, 
| on the Pool. The railway, begun in 1890, will he officially opened 
} on the Ist of July next, and the Congo Railway Company s 
| organising an excursion. Another committee is organisirg an 
| excursion by subscription, which will be timed to arrive at Matac i 


The United States vessels are arranged in three groups :—Battle- | at the opening, further particulars of which may be obtained from 


| M, A, Bauwens, 15, Montag ne du Parc, Brussels, 
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THE FAIRFIELD SHIPBUILDING AND 





1f.M.S. HERMES. 
Tu second-class protected cruiser Hermes was launched 
on the 7th inst. from Fairfield. She is one of three 
vessels ordered in December, 1896, by the Admiralty, to be 


built in private yards. The other two are the Venus and 
Ilyana. Her dimensions are :—Length between perpendicu- 
lars, 350ft.; breadth, extreme, 54ft.; displacement, 5600 
tons. Under the protective deck the side compartments for 
the full length of the boiler space are utilised for stowing 
coal. The hull is subdivided by longitudinal and transvers¢ 
bulkheads into numerous water-tight compartments, the 
number of water-tight doors having been reduced to a 
minimum, and all being worked from the main deck as well 
as from below. The stern post, struts, and stem are of 
phosphor bronze. The rudder, also of phosphor bronze, is of 
the balanced type, and controlled by Barfield’s compensating 
gear, below the protective deck. 

As the ship is intended for continuous foreign service, she 
has been wood sheathed and coppered in the usual way, and 
to reduce rolling she has been fitted with large bilge keels, 
about 150ft. long. The vitals of the ship are protected by a 
curved armour deck. The conning tower is composed of 
Harvevised plates, and coal protection is also afforded by the 
bunkers, which will hold 550 tons. The armament of the 
Hermes consists of eleven Gin. guns in shields, eight 12 
pounder 12 ewt. quick-firing guns, one 12-pounder 8 ewt., six 
3-pounders, and six Maxim guns. The guns are all protected 
by extra thick shields. Two submerged torpedo tubes are 
fitted forward, capable of working the latest pattern tor- 
pedoes. The ship has two masts fitted with military tops for 
working machine guns, and rigged with fore-and-aft steadying 
sails. A signal yard is fitted on the foremast, as well as the new 
multiple-fibre signal lamp at masthead. 

She will be propelled by two sets of four-cylinder triple- 
expansion engines in separate engine-rooms. The high- 
pressure cylinders are 26in. diameter, the intermediate 
pressure cylinders 42in. diameter, and each of the four low- 
pressure cylinders 48in, diameter, with a stroke of 2ft. Gin. 
The cylinders are all separate and independent castings, each 
fitted with a cast iron barrel or liner and steam jacketed. 
Each of the high-pressure and intermediate-pressure cylinders 
is fitted with piston valves, and each of the low-pressure with 
flat slide valves; all driven by the usua! double excentric and 
link-motion valve gear. The reversing engines are of the all- 
round type. 

The propellers are of gun-metal, each propeller having 
three adjustable blades. Steam is supplied by eighteen 
Belleville water-tube boilers of the latest type, fitted with 
cconomisers, and adapted for a working-pressure of 300 lb. 
The boilers are arranged in three boiler-rooms, and there are 
three funnels. Fans and engines are fitted in the stokeholds 
to insure the necessary supply of air, also air-pumping engines 
being fitted to deliver air direct into the furnaces and com- 
bustion chambers. The contract speed is 20 knots. 








WILLIAM DRANSFIELD. 


We regret to announce the death of a gentleman well 
known in railway and other circles throughout England, and 
a considerable part of Scotland—Major William Dransfield, 
of Moordale, Ranmoor, railway contractor, who died late on 
Tuesday evening, 12th inst., at Harrogate, wh‘ther he had gone 
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to recruit his health. The Major, who attained his seventieth 
year last Saturday, was in many respects a remarkable man, 
reminding one of several of the great contractors who gathered 
fame and fortune during the early days of railway develop- 
ment. Born near Dewsbury, his father being a woollen 
manufacturer, on his mother’s side he was related to Messrs. 
Pearson, contractors. An uncle of his was one of the contrac- 
tors for the famous bridge which stretches across the Menai 
Straits. Asa youth he began work with Messrs. Hemingway 
and Pearson, who were at that time constructing the 
Oldham and Ashton branch of the Lancashire and 
Yorkshire Railway. Subsequently he entered the ser- 
vice of Messrs. George Thompson and Co., the well-known 
railway contractors, and remained with them until that firm 
ceased to exist on the death of Mr. George Thompson. At 
that time young Dransfield had risen to the position of chief 
manager. In that capacity he superintended the construc- 
tion of many important works, including the line from Hey- 
wood to Bury, the erection of Tithebarn-street Railway 
Station at Liverpool, and the Viaducts and Station after- 
wards, the widening of the line from Sandhills to Waterloo, 
the North Dock branch, the ‘Great Float’? or docks at 
Birkenhead, the extension of the Cheshire lines to Liverpool, 
the building of the Lime-street Station in that city, &c. In 
1867, when Mr. George Thompson died, Mr. Dransfield became 
the head of a firm of railway contractors, and from that time 
down to his decease, when he was carrying on business 
alone, his career was one of uninterrupted prosperity. 
Amongst other works he carried out were the alterations to 
the Bootle Low Branch Railway, the extension of the 
docks at Runcorn, the widening of the Bacup Railway, 
the enlargement of the North-Eastern Company’s Leeds 
station, the building of the Midland Company’s line 
from Swinton to Knottingley, and from Wincobank to 
Chapeltown, the further widening of the line from Sandhills 
to Waterloo, the widening of the Oldham Branch Railway, 
and other works in the neighbourhood of Manchester and 
Liverpool. At the time of his death he was completing the 
alterations and widening of the lines in and near the 
Victoria Station at Manchester, for the Lancashire and 
Yorkshire Railway Company. For many years Mr, Drans- 
field resided at Bootle, and was a member of the Town 
Council. Some years ago he was invited by the Liberals of 
Bootle to contest the Parliamentary seat in the Liberal 
interests. He was for a long time an officer of an Artillery 
Volunteer Corps in Liverpool, from which he retired with the 
honorary rank of Major. With his employés he was 
always on excellent terms, and although during his life he 
had thousands of people under him, he never had a dispute 
with any of them which was not promptly and satisfactorily 
put right. The deceased was of a most kindly and generous 
disposition, and his death is deeply regretted by an excep- 
tionally wide circle of friends. 








THE FAUVEL GOLD RECOVERY PROCESS. 





THe term, mupirns, signifying ‘‘fierv,” was applied by 
Dioscorides, about the dawn of the Christian era, to certain 
minerals, such-as flint arid copper pyrites, which, on account 
of their extreme hardness, readily afforded sparks when 
struck by iron, Later, pyrites, the Latiniséd form of the 
word, became restricted in its application, and was used 
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of ircn and other 
metals. The sulphur in these minerals may, under scme 
conditions, be oxidised and burnt; but to a pamphlet writer, 
boasting of the hybrid patronymic of ‘‘ Auroscopist,”’ has been 
reserved the dignity of discovering that pyrites owes its 
name to the “deal of fire or latent heat” which it contains. 
If etymology is not this pamphleteer’s strong point, neither 
is syntax, for he proceeds to instruct the avaricious ‘“‘ How 
to get gold” in language in which such savoury specimens 
of the split infinitive as “is able to really or readily observe,” 
freely figure. It would doubtless be unreasonable to expect 
a faultless style of Dr. Lionel Auroscopist, who parades 
merely as a ‘demonstrator of natural science and metallurgy,” 
but, at least, we look for precision and accuracy from the 
exponent of science, whether for the nonce he deals with 
philology or metallurgy or chemistry. We think the Fauvel 
gold recovery process will profit little by the exposition given 
of it in the pamphlet from which we have quoted. Indeed, 
the distribution of so poor a compilation to the shareholders 
in the Fauvel Gold Recovery Company, Limited, at their 
ordinary general meeting on Tuesday, the 29th ult., might 
well have been resented by these gentlemen as a slur on their 
intellectual capacity. 

The Fauvel process for the recovery of gold, moreover, does 
not appear to stand in need of the adventitious praise of the 
sham scientist. It has some merit. It has been devised for 
the treatment of the pyritical gold-bearing ores which cannot 
be economically treated by the well-known MacArthur- 
Forrest cyanide process of extraction. These pyritical ores 
acquire an acid reaction through partial oxidation of the 
sulphur which they contain ; and the ferrous sulphate formed 
by oxidation reacts with the cyanide, and ultimately gives 
rise to Prussian blue. Thus a large quantity of cyanide is 
wasted, and the process therefore becomes unremunerative. 
Ata fair computation the consumption of cyanide in the 
treatment of moderately pyritical tailings is four times as 
great as in the treatment of ore which is free from pyrites. 
The amount of gold-bearing pyrites in the world probably 
exceeds that of all other gold ores, and therefore there is a 
vast scope for.a process which can recover the gold 
economically from pyritical ore. The Fauvel process attempts 
to render pyritical gold-bearing ores fit for treatment by 
simple amalgamation. 

An extensive experimental works has been erected at 
Hayes, Middlesex, for the treatment of samples of ore by the 
Fauvel process. The process consists primarily in the 
oxidation of the ore by a stream of heated air, and second- 
arily, in the disintegration of the hot ore from the oxidising 
shaft by sudden immersion in water, which thereafter 
serves to convey the ore over the amalgamating tables. The 
ore is crushed in the dry state between Krom rolls, and 
passed through a sieve of thirty holes to the square inch. It 
is then raised by an elevator to the top of the oxidising shaft, 
into which it is discharged. Near the base of this shaft is a 
furnace, above which are air-heating chambers, from which 
the hot air passes into and up the shaft. The furnace gases 
pass up flues which encircle the air shaft and project into it. 
The upper sides of the projecting flues are inclined and form 
hot slabs, on which the descending ore strikes, and is thus 
stirred or rabbled. At the base of the air-shaft the hot ore 
is quenched by two streams of water, which serve to dis- 
integrate it. The water then carries the roasted ore along to 
the amalgamators.. Both the hot air and the products of 
combustion are drawn downwards from the top of the tower 
through a series of flues and condensing and settling 
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chambers to achimney. The particles of ore as they fall in dispute. This advance of wages meant that the rate now | have been shut down, and altogether about 3000 men aro 


down the air shaft are gradually heated in an oxidising 
atmosphere. The sulphur of the pyrites is thus burnt off 
and carried away by the up-current of air.in the form of 
sulphur dioxide. Arsenic is similarly removed from arsenical 
pyrites. The inventor of the process, Mr. C. J. Fauvel, lays 
special stress on the importance of regulating the tempera- 
ture in the air shaft to the requirements of the particular 
ore under treatment. The most suitable temperature for 
any ore must be ascertained by trial runs. For some 
common pyritical ores the flues are heated to a temperature 
of about 1500 deg. Fah., and at this temperature from 85 
per cent. to 95 per cent. of the total sulphur is stated to be 
eliminated from the pyrites. 

A public trial of the plant at Hayes was made on Tuesday 
week, but was of too brief duration to permit an opinion to 
be formed of the work it would be able to perform when 
running continuously. A refractory elevator caused many 
interruptions, and we should recommend the duplication of 
this portion of the apparatus if serious work is contemplated. 
The results reported to have been obtained on other occasions 
seem very good. The plant is stated to be capable of treating 
from 40 to 70 tons of ore per twenty-four hours, at a consump- 
tion of only 24 tons of gas coke. It is computed that the 
total cost of treating the ore by this process should not 
exceed 3s. per ton, while in many cases a considerably lower 
tigure is named. The process appears best adapted for dealing 
with fairly pure pyritic ores, and would not be suitable for 
argentiferous ores or copper pyrites. It is said to deal 
successfully with arsenical pyrites. From 85 to 95 per cent. 
of the gold is stated to be recovered, but if the more moderate 
estimate of 75 per cent. be taken the figures given for the cost 
of working show an ample margin of profit. We understand 
that the plant at Hayes, when not in use for the investigation 
of trial ores, will treat on a commercial scale pyrites shipped 
from Sicily. 








THE COAL STRIKE. 





Wuen the present coal strike passes into industrial history, 
no more prominent feature will appear in it than the decline 
and fall of Mr. D. A. Thomas in the estimation of the colliers. 
His labours to bring about a restriction of the coal output, 
the strong opinions aroused in his favour by his insistance 
that the adoption of the scheme would bring about an advance 
of 20 per cent. in the wages, made him the central figure in 
the estimation of the colliers, and in their religiously-toned 
minds he was regarded as, at least, a deliverer from the 
Egyptians. The final illusion was completed on Good Friday. 
\ meeting of 2000 workmen employed at the Cambrian Col- 
lieries was held that day at Clydach Vale to hear the reports 
of the delegates and a speech from Mr. D. A. Thomas, who 
had promised to attend. The delegates reported having sup- 
ported a proposition for a 10 per cent. advance, and after a 
number of speeches had been delivered upon the situation, a 
letter was read from the secretary of the colliery, intimating 
that the workmen by their illegal action in coming out with- 
out notice were causing great expense to the company, and 
that there would be no work at the colliery until further 
notice from the company, whatever the workmen decided 
upon, and that, until the loss incurred had been ascertained, 
the wages in hand would be retained. The reading of this 
caused great excitement. 

Following it came a letter from Mr. D. A. Thomas, in 
which he thanked the Committee for the opportunity given 
to him of addressing the mass meeting, but in view of their 
action in coming out without an hour’s notice, and their 
solemn promise to him personally, he had no desire then to 
meet them. They were welcome to think of him whatever 
they pleased, for in their present strain of mind no value was 
to be attached to their opinion one way or the other. He 
held that the general body of workmen in South Wales and 
Monmouthshire stood in a different position to those at 
Clydach Vale. These had been given notice, and were 
entitled, morally and legally, to come out; but at Clydach 
Vale, after pledging him their word of honour not to come 
out without notice, the case was entirely different. Mr. 
Thomas, in conclusion, believed that such conduct was cer- 
tainly repudiated by the more thoughtful men at the colliery, 
as certainly as it must be by honourable men everywhere. 

The reading of this letter caused the utmost consternation, 
and led to the expression of strong rebuke and denunciation. 
A Welsh speaker maintained that no employer in South 
Wales would have treated his men in the way he had treated 
them. The complaint, he protested, came with ill grace 
from Mr. Thomas, who had on the public platform been 
preaching of the good feeling and the love which he enter- 
tained for the miners, and had told them this was the day of 
their salvation, and that if they did not take advantage of it 
they should for ever give up all effort to free themselves 
from the oppression which they suffered. This was received 
with applause and laughter. The chairman reminded them 
that their wages were in the office and their tools under- 
ground. This called forth various suggestions, but a peaceful 
decision was arrived at to wait patiently and see what the 
Saturday would bring forth. 

On Saturday the colliery authorities of Clydach Vale paid 
the surface men, but refused to pay the underground workers. 

On Monday the Coalowners’ Association, which has from 
the beginning taken a calm judicial attitude, with more 
forbearance than one could have expected in view of the great 

losses hourly incurred, and the serious injury to the South 
Wales coal trade of the future, issued a notice to colliers 
intimating that the pits were still open on the masters’ 
terms. These terms (1) excluded enginemen, stokers, outside 
fitters, firemen, and ostlers, and was to date from April 11th. 
(2) The wages to be regulated by a Sliding Scale based upon 
an average net selling price of coal. (3) Coal to be large 
screened f.0.b. at Welsh ports. (4) Workmen’s coal to be 
excluded. (5) The standard of wages to be that which has 
been in force from January, 1898. (7) No maximum or 


minimum. (8) Audit every four months. (9) Wages paid 
fortnightly. (10) The coalworked to be large screened. (11) 


‘‘ Mabon’s’’ day to be abolished. (12) No workman to be 
employed without producing his discharge note. (13) Copy 
of notice to be exhibited and signed by each workmen. 

On Tuesday the old Sliding Scale Joint Committee met at 
Cardiff to discuss the situation, Sir W. T. Lewis, Bart., pre- 
siding, and Mr. Abraham, ‘“‘ Mabon,” in the vice chair. The 
following was the demand put forward by the workmen’s 
secretary :—(1) An immediate advance in wages of 10 per 
cent. (2) The inclusion in the next arrangement of an 
advance or reduction of 10 per cent. on thels. rise or fall in 
the selling price of coal. (3) Minimum wages equivalent to 
a minimum selling price of 10s. f.o.b.. (4) Bi-monthly 


at 124 above the standard would be converted into 22} per | 


cent. above the standard. This was pointed out by the 
| chairman, and elicited the workmen's reply that such was 
| their wish. The question as to whether the delegates had 
| plenary powers was answered in the negative. One of the 
| workmen's representatives inquired whether they, the 


| 


/ masters, based their stipulations on a continuance of the 


were willing to discuss the continuance of the Sliding Scale 
they would not be unwilling to consider any alternative 
arrangement. The workmen’s representatives here expressed 
general approval of the Sliding Scale system, subject to con- 
ditions. Reference being made to the employers’ notice, 
which we have quoted, and as to whether it was to be 
regarded as an ultimatum or not, it was 
that the employers’ offer and the demand of the 
men would be considered as such, and be open for 
discussion with any representatives who might be duly 
authorised by the workmen to arrive at a settlement, but that, 
inasmuch as the workmen’s representatives had to admit that 
they had not been given powers to settle with the employers, 
even upon the terms the men had put forward, the owners, 
“although they have been, and still are willing to meet the 
workmen’s representatives, think it would be useless to pro- 
ceed with the discussion, and in any event, the employers 
would emphatically state, that upon no consideration would 
they entertain any proposal for the establishment of a 
minimum wage, or the appointment of an umpire.” 

It was intimated in the course of the conference that in- 
struction had been given to proceed with an audit for the 
first quarter of the year. After the close of the conference 
the workmen’s representatives held a meeting, and the result 
of a protracted discussion was an appeal to the workmen to 
consider the unwisdom of breaking off negotiations on the 
point of plenary powers, and to give another expression of 
opinion upon the subject. Both sections have called meetings 
for Thursday. 

As throwing light on possible future action, we give the 
comments, expressed by the men in various districts, on the 
employers’ term. 

The Ebbw Vale men are emphatic in condemnation of the 
terms, and especially of the discharge note. Tredegar, situa- 
tion regarded as getting worse. Do not believe plenary 
powers can be obtained. Llynvi Valley, masters’ terms con- 
sidered as very severe. Gilfach Goch, think the only alter- 


anticipated. Blaenavon, masters’ terms most objectionable. 
Mountain Ash, quite a gloom cast by the result ; opinions 
expressed widely that men’s terms should be 


some important collieries had resumed; a long strike now 
fully anticipated. Ynysybwl, it is urged that discussion 
should go on without powers, and, possibly, a compromise 
may be effected. 

During the week many of the non-associated collieries have 
been started. Fernhill resumed this week on a monthly con- 
tract, with 10 per cent. advance ; Tynewydd (Guerets) daily 
contract with 10 per cent. advance; Rhondda, Merthyr Col- 
liery, Treherbert, to resume at the same; Cefngelach, Swan- 
sea, to continue at the advance; Werfa, Aberdare Valley, 
Heath, Evans and Co., same arrangement. Practically all 
the associated collieries are idle. 

The only collieries working in the Monmouthshire valleys, 
mid-week, were the following :—J. Stone, North Blaina Col- 
liery; Coalbrook Vale: Arral, Aberbeeg; Cwmfrwddur, 
Pontnewynydd; Greenland. 

The colliers have elected five additional members upon the 
provisional committee, and these took part in the last con- 
ference :—D. Morgan, Wattstown ; John Wood, Monmouth- 
shire district ; John Williams, Aberdare and Merthyr; P. W. 
Rees, Aberaman; John Eynon, Tredegar, hauliers’ repre- 
sentative. The Sliding Scale Fund is over £1000 in debt. 
£948 5s. 9d. was the cost of the Plymouth law case, which 
was carried from one Court to another in order to obtain a case. 

All over the district the situation remained practically un- 
changed up to the despatch of report. Meetings are being 
held,and opinions exchanged, and the only conclusion arrived 
at after beating the wind is “‘ to hold another meeting.”’ This 
was the case on Wednesday at a great mass meeting of the 
men connected with Dowlais, Cyfarthfa, and Plymouth, and 
at the close of the several spirited addresses a further meeting 
was called for Fridayin the hope that Thursday’s meeting 
would bear fruit. 

Lord Aberdare complains that some of the young strikers 
have fired a plantation of his; and on Sunday the mail train 
on the Taff Vale was thrown off the line, through the loco- 
motive, at a curve, coming in contact with a large stone. 
Fears have been expressed that this, too, was premeditated 
mischief, but the colliers as a body must certainly be regarded 
at present as only demonstrative in speech, 

In the Swansea district several local collieries in the West 
have come to terms, which will enable some of the stee! and 
tin-plate works to re-light, but it is thought that this can 
only be done to a limited extent, as the high price of coal 
must put up the produce of the works at too high a figure 
for buyers. An authority in the district states that the coal 
strike will have far-reaching consequences, and interfere with 
all kinds of industries in addition to those of iron, steel, and 
tin-plate. The copper and allied manufactures cannot, it is 
said, be carried on much longer, so that the industrial 
welfare of the whole of South Wales threatens to be placed 
in serious jeopardy. 

Port Talbot: The men employed at the Morfa pit are 
resolute in not resuming work until the demands of the 
majority of the workmen in South Wales are conceded. 
Cefn slip, Miss Talbot’s, work resumed, 20 per cent. advance. 
Barry, satisfaction is felt at the attitude of the coalowners in 
keeping the collieries open, but the terms offered are not 
regarded as a solution of the difficulty. 

A meeting of the anthracite miners has been held at 
Swansea. Thirty collieries were represented, and a resolu- 
tion was passed at the close recommending all the colliers 
in the anthracite district to act upon the resolution come to 
at the Cardiff conference, and ask for an immediate advance 
of 10 per cent. upon the present rate of wages from April 1st, 
and, wherever refused, notice to be given. 

A meeting of delegates, representing over 3000 enginemen, 
stokers, and fitters, has been held in Cardiff, when the situa- 
tion was thoroughly discussed, and it was decided to meet 
again on April 23rd to consider the reply of the coalowners, 
and to take, if necessary, furtheraction. It was also resolved 
to carry out the regular duties, but to take no extraneous 
duty under any circumstances. 

Effect on the iron and steel works.—At Briton Ferry, 
furnaces damped down. At Blaenavon, as the colliers of the 








audits. (5) The appointment of an umpire to settle questions 


| Sliding Scale system, and was told that while the employers | 


stated | 


native is to stop all work. Neath, the result was quite | 


modified. | 
Aberdare, nothing else expected ; satisfaction expressed that | 


idle. Some eighty men are working at the ironworks 
| further stoppage of departments has taken place at Doyt 
| One furnace is out at Cyfarthfa, and it is understo 
| no arrangement can be brought about the end of 
| will see a state of stagnation of both industries. }) furnac 
|are to be damped down. Ebbw Vale, damped down 7009 
men idle. Blaina, same, 200 idle. y 

The tin-plate and associated works.—Four works jy this 
Poit Talbot district idle. Several of the Llanelly works ve 
been considerably affected by the coal stoppage. The pr 
| works used up the whole supply last week for the gas pro 
| ducers. At the Duffryn Works of Messrs. Edwards, Morris. 
| ton, supplies have run short, and several others are named 
| as in a condition likely soon to be brought to a full stop. 

The Forest of Dean.—The coal strike is materially affecting 
conditions in this quarter. Steam coal owners have advanced 

prices 1s.; house coal owners have decided to suspend action 
| for the present. The ordinary trade of the district has only 
enabled collieries to work five days a week, now full time j 
carried out in all parts. Lydney Dock is particularly busy. 

The Bristol coaltield-On Saturday a meeting of ‘the 
Bristol Miners’ Association was held at St. George for the 
purpose of considering the miners’ wages. It was explained, 
| that some time ago a reduction of 74 per cent. was agreed 
| upon, and now the condition of the coal trade, and the 
| benefit attained by the South Wales strike, should, in the 
| opinion of the meeting, lead to a return at least of that reduc. 
| tion. After this opinion had been advocated by several of 
the speakers, it was unanimously adopted by the meeting 
and arrangements were made for taking the necessary steps 
to obtain the same. 

As the Midlands, the North of England, and Scotland aye 
materially affected by the coal strike, action amongst the 
miners also has already taken place. In Scotland a circular 
has been issued by the miners’ secretary to each delegate of 
the Federation Board in Edinburgh and Haddington shires to 
call meetings, especially in those places where the union 
miners are employed by pitowners outside of the coal 
organisation, for the purpose of enforcing a shilling daily in- 
crease, similar to the demand made on the associated em. 
ployers of the Lothians. At a meeting of Fifeshire miners’ 
delegates it was resolved to demand 25 per cent. increase in 
wages, a reply to be given in a week. The demand is based 
| on the great improvement in the Scotch trade, due to the 
| South Wales dispute. 
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od that if 
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/25-TONS PORTABLE SELF-PROPELLING STEAM 
CRANE. 

Tus crane has been recently erected on the south-west 
| corner of Princes Dock, Glasgow, on rails laid to a gauge of 
| 24ft. Yin. The radius of jib is 42ft. 3in., the height from 
| level of quay to centre of jib pulleys is 72ft., and the vertical 
range of the lifting block is 95ft. The engines for lifting 
have a pair of 12in. cylinders, and the engines for slewing 
and travelling have a pair of 8in. cylinders. As the crane 
besides general work is used for loading coal in railway wagons 
lifted on a cradle, engines with 6in. cylinders are also fitted 
for tipping the wagons. The lifting, slewing, and tipping is 
performed very quickly, all the movements being controlled 
by the driver, who is stationed in a house with glass windows 
in front in a position commanding a clear view of the load. 
The load rests on four parts of rope, and the hook is supported 
on line rollers, so that it is easily turned round. The car- 
riage is elevated, giving a clear headway under of 14ft. Gin., 
there being two lines of rails between the crane rails, so that 
the trains can pass underneath the crane. There are sixteen 
supporting wheels, eight on each side, with compensation 
levers for equally distributing the weight of crane on the 
quay. A description of this arrangement was given in TH! 
ENGINEER, September 8th, 1882, in connection with a 20-ton 
portable steam crane, made by the same makers for Glasgow 
Harbour, where it is still in constant use. The test load of the 
present crane was thirty tons, which was raised, lowered, and 
slewed with ease to the satisfaction of Mr. Baxter, the me- 
chanical engineer to the Clyde Trust. The crane was designed 
and built by Messrs. George Russell and Co., engineers, 
Motherwell, near Glasgow. 





FARNWORTH SEWERAGE SCHEME, Colonel A, C,. Smith, R.E., 
Inspector to the Local Government Board, held an inquiry on the 
17th ult., into an application of the Farnworth District Council to 
borrow £22,160 for works of sewerage and sewage disposal, and 
£9600 for works of private street improvements. Mr. D. Crossley, 
clerk to the Council, gave evidence as to the street improvements 
to be carried out; and Mr. W. J. Lomax, C.E.. of the tirm of 
Lomax and Lomax, of Bolton and Manchester, the Council 
engineer, described the proposed works of sewerage and sewage 
disposal, stating that the Mersey and Irweil Joint (Committe: 
required the Council to improve their effuent ; and in order to 
accomplish this it was intended to considerably alter the present 
precipitation tanks, to construct a range of six roughing filters 
with an area of 1800 syuare yards, and a similar range of polarite 
tilters, also 1800 yards in extent, which will be intermittently and 
automatically aérated by Messrs, Lomax’s system, which has been 
successfully applied at Astley Bridge, Failsworth, Denton. 
Bowness, and other towns. The purified effluent from the filter 
tanks would be passed on to land, to meet the requirements of 
the Local Government Board; which Board, when the Inter- 
national system is adopted, only require that land shall be pro 
vided at the rate of one acre for every 2000 of population. The 
opulation to be dealt with at the proposed works is about 26,000, 

here was no opposition to the scheme, 

HIGH Explosives. —At the meeting of the Engineers’ Club of 
Philadelphia, March 19th, Mr. L. Y. Schermerhorn, president of 
the Club, opened a topical discussion on high explosives. On the 
question of sympathetic explosions of high explosives, Mr. 
Schermerhorn said that in his work of removing a reef in one of 
the great lakes he had made experiments to determine at what 
distance a charge of dynamite under water would be exploded by 
the explosion of another charge. With holes 5ft. apart, and 12 1b. 
of dynamite in each hole, he placed exploders in every other hole. 
Sometimes all would explode and sometimes they would not. He 
could never discover the reason for the difference. On one 
occasion, with twenty-five holes loaded and but five primed with 
exploders, the whole twenty-five went off and nearly wrecked the 
scow, which was 30ft. away. What the conditions were producing 
that result he never knew. High explosives, to.be effective, must 
be near the object to be injured. Experiments made by the 
British Government showed that 500.lb. of gun-cotton exploded 
100ft. from a vessel did not injure it. At 30ft. the side plates 
were driven in and the frames were distorted. A general con- 
clusion has been reached that the value of torpedoes or mines 
when brought in contact with an enemy’s ships depends upon their 
being placed within a very limited distance of the hull of the 
vessel, A curious fact in regard to the transmission of the shock 
of explosions was noted by Mr. Schermerhorn - Three distinct 
vibrations had been noticed by him, transmitted respectively by 





company ceased operations on ‘Saturday, the blast furnaces 


the earth, the water, aud the air... The vibration-through the 
earth is the. heaviest and the first to be perceived, - 
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A NEW FRICTION CLUTCH. 
THE accompanying illustration shows a friction clutch 


designed by the Unbreakable Pulley and 
pany, Ltd., West Gorton, Manchester, to 
f the many difficulties attendant upon this 


which has been 
Millgearing Com 


rercome some O 7 
por simple, but really very exacting, class of mecha- 
apP With regard to the clutch proper, it is not greatly 


1. : b 
‘iflerent in the main design from some others in the market. 
di 


The driving power is transmitted by heavy arms or horns on 
he sh the friction blocks slide, so that all strain, except that 
- sting the blocks into gear, is taken from the screws. 
! 4 are two in number, right and left-handed, and the arm 
ee tbelt rotation is forged solid. The main and lock nuts are 
of gun-m¢ tal, to avoid any chance of rusting, should the clutch 
remain for long either in or out of gear. 
yroverment lies In U aw 
from the usual sliding sleeve upon the shaft to the extremities 
of the screw levers. Instead of the connecting links being 
carried in rigid centres, as Is usually the case, they are pinned 
to a gimbal or ring pivoted on the sleeve. By this arrange- 
ment any pressure put upon the sleeve is transmitted with 
equality to the two friction blocks, as either one of these 
gives the reaction for the other, and uneven wear on the 





bloc 


thus avoided. A number of these new clutches have already 


| investigators in metallurgical matters. 





The patented im- | 
s in the method of the application of the power | 


- I 1€ | showed similar appearances in both cases. 
ks or undue strain upon one part of the mechanism is | 





requested, he being acknowledged to be one of the most skilful 
i His report is absolutel 

conclusive, not only that the brazing had been originally sound, 
and that the deterioration had been gradual, but also as to the 
actual cause of the deterioration. 

Although the fact is not stated in the report of the investigation, 
it was given in evidence that the end of the exploded pipe, where the 
seam remained intact, had been cut off at the request of the Board 
of Trade surveyors, and tested by hydraulic pressure by Messrs. 
Kirkaldy. It burst at a pressure of 8901b. per square inch, which 
is upwards of 54 times the working pressure. After the explosion 
this tested piece of pipe and the fellow unexploded pipe were 
placed at our disposal by the owners, who also rendered other 
assistance in the investigation. In the Prodano’s ow the laps of 
the copper were so closely fitting that very little brazing solder 
had been required to unite them, and although there was ample 


for a microscopic examination, sutticient could not be obtained to | 


inake a chemical analysis. 


Shortly after the investigation, however, Mr. Walliker, at 


Cardiff, while examining the pipes of another steamer, observed that | 


they presented similar appearances to those of the Prodano, and 
fortunately from them a sufficiency of brazing metal was obtain- 
able to enable a complete investigation, including a chemical 
analysis to be made, with the results stated in Professor Arnold’s 
report. 

The microscopic examination of the brazing of the two pipes 
The chemical analysis 
of the brazing of the second pipe showed that its deterioration bad 
been caused by the action of fatty acids, some of which were 
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been sent out, and have been at work for considerable periods, 
with, we understand, very satisfactory results. The clutch 
is made in various sizes, according to diameter of shafts and 
power to be transmitted, and may be used either to couple 
shafts or to carry a pulley. Adjustment is provided for in all 
ways, and all the parts, although guarded by the outer shell, 
are in full view and at once accessible. 





THE FAILURE OF COPPER STEAM PIPES. 


Wer have received the following remarks of the chief 
engineer surveyor of Lloyd’s Register of British and 
Foreign Shipping, respecting Professor Arnold’s report on 
the exploded steam pipe of the s.s. Prodano : 

With reference to the accompanying report by Professor Arnold 
upon the exploded steam pipe of the s.s. Prodano, the following 
remarks are respectfully offered for the Committee's consideration. 

The Prodano was built in 1890 at Blyth. Her engines were 
made by the North-Eastern Marine Engineering Company, of 
Sunderland, She was classed 100 Al, In September, 1896, when 
the boilers were submitted for survey, the main steam pipes were 


examined externally by Mr. Walliker, the society’s senior engineer | 


surveyor at Cardiff, and were then apparently in good condition. 
In June, 1897, one of them exploded at sea, killing two of the 
engineers and two firemen, 


| although they are inferior as lubricants to the other oils. 





IMPROVED FRICTION CLUTCH 


found in the brazing itself, while an analysis of the incrustatior 
found in the Prodano’s pipe showed that fatty acids were present 
iv it in large quantities. There was no doubt therefore that the 
cause of the deterioration, viz., the corrosive action of fatty 
acids, was the same in both instances, 

Organic oils and fats are well known to decompose at high 
temperatures, and the resulting fatty acids have a very corrosive 
effect upon metals. It is on this account that mineral oils, which 
contain no oxygen, are used for the internal lubrication of engines, 
The 
corrosive action, however, when such acids are present, generally 
takes place in the boiler, and this is believed to be the first 
instance in which attention has been drawn to such action 
ozcurring in steam pipes. 

That some corrosion of the boilers themselves has also taken 
place in the Prodano is probable from the presence of the oxides 
of iron and manganese in the incrustation of the pipe, these oxides 
being most probably derived from the steel of the boilers. A 
very important question, which unfortunately cannot be answered 
from the facts elicited, is as to how long these corrosive influences 
have been at work, As pointed out by Professor Arnold, they 
may have occurred only late in the life of the pipe. It may be 
observed that in the exploded pipe the brazing appears to have 
deteriorated for its whole width at the part which ruptured ; but 
at the end farthest from the boiler, in the portion of the pipe 
tested by Messrs. Kirkaldy, a considerable portion of it was still 
intact. In the unexploded pipe also the deterioration in places 


| extended the whole width of the lap, so that apparently the 


An inquiry into the cause of the explosion was held under the | 


provisions of the Boiler Explosion Acts, 1882, 1890, in London, on 
the 11th, 12th, and 13th August last, before three Commissioners. 


evidence in the case. 
From an examination of the exploded pipe it appeared to us 


intensity of the corrosion was not uniform throughout the pipes. 
Further, as will be seen from one of the sections of the pipe, 


| deterioration had in some parts proceeded from the outside surface 
th, rs. | as well as from the inside. 
Mr. Walliker and myself were called before the Court to give | 


that the brazing solder forming the seam had considerably | 


deteriorated at the exploded part, and it had also deteriorated in 
the fellow pipe, which, however, had not exploded, and we 
expressed the opinion to the Court 
v-curred through deterioration of the brazing, which had originally 
lewen sound, We based our conclusions as to the original sound 

ness of the brazing mainly on the fact that both pipes had been 
first made in straight lengths, and had afterwards been bent while 
cold to a sharp curve. Unsound brazing would not withstand 
such treatment. The finding of the Court, however, was that the 
explosion was caused by original defective brazing of the pipe. 

The Court also expressed the following views and opinions :--The 
pipe had not been subjected to any hydraulic test since 1890. 
Since that date it should have been, in their judgment, subjected 
toa suitable hydraulic test, as by no other process could its con- 
dition have been ascertained. In view of the high steam pressures 
now in use, which will probably still further increase in the near 
future, lap-welded wrought iron pipes or seamless steel pipes as 
now manufactured are distinctly preferable to either brazed or 
seamless copper pipes, Brazed copper steam pipes 34in, in 
internal diameter and over should be examined periodically with 
their lagging removed, and tested by hydraulic pressure, and that 
they should be subjected to this examination and test at intervals 
not exceeding abont four years.. The test pressure should be such 
as would subject the material of the pipe to a-stress of 25 tons per 
syuare inch on the sectional area of the material. The risk of explo- 
sion of copper steam pipes would he materially reduced by hooping 
them with wrought iron or steel bands, or by serving them with wire. 
Owners and users should be urged to carry out reasonably frequent 
examination and testing of existing copper steam pipes exposed 
to high steam pressure ; and that, in the case of new work, they 
should be recommended to adopt lap-welded wrought iron or 
seamless steel pipes, properly camend with carefully designed 
expansion joints, and with means to prevent such joints from 
blowing out. It was felt that in view of such strongly expressed 
opinions as to frequent examination and testing of pipes, grave 
responsibility would be incurred in cases of similar accident, if 
these recommendations were disregarded. 

_ The whole of the cases of steam pipe explosions which had been 
Investigated by the Board of Trade under the Boiler Explosion Acts 
had been previously studied, and in only one of them, viz., that of 
the s.s, Vulcan, inquiry No. 578, were the circumstances at all simi- 
lar to that of the Prodano. This latter case, therefore, appeared 
to be so exceptional that, before making any recommendation on 
the subject to the Committee, it was deemed advisable to endeavour 
to ascertain the cause of the deterioration of the brazing in this 


instance, and for this purpose Professor Arnold’s assistance was | 


that the explosion had | 


| copper, 46 per cent. of zinc, and 4 per cent. of tin. 


In the case of the steam pipe from the other vessel, the whole of 


the deterioration had taken place from the inside, the outside of | 


the seam throughout the pipe remaining apparently sound. These 
pipes were lagged as is customary, but those of the Prodano were 
not covered in any way, and were therefore liable to be acted 


upon from the outside by the acid sulphurous fumes always | 


generated when cleaning fires and cooling ashes, &c., and probably 
the external deterioration originated from this cause. The 


question arose as to whether there was anything in the original | 


composition of the metal of the brazing solder used which would 
render it specially liable to disintegration. Evidence was given as 
to its original composition, which was stated to be 53) per cent. of 
J Information 
as to the modes of manufacture and samples of brazing solder so 
made were obtained from several tube makers of repute. It was 
found that most of them employ only a mixture of copper and 
zinc in somewhat varying proportions, using no tin, but other 
makers, besides those of the Prodano pipe, use about 4 per cent. of 
tin in the mixture, with apparently as equally good results as are 
obtained when no tin is used, 

The solder used in the second pipe was supposed to have been 
composed of equal parts of copper and zine, and the analysis 
showed that it contained no tin. The two cases, therefore, 
showed that the tin had taken no part in bringing about the 
accident. The exact proportion of zinc used in making the 
mixture is in no case maintained in the finished brazing, owing to 
the volatilisation of a part of it. This was shown in some of the 


Regarding the opinions expressed by the Court that all brazed 
copper steam pipes, 34in. in diameter and above, should be 
examined periodically and tested by hydraulic pressure, the 
following remarks are submitted for consideration :—A list of all 


Explosion Acts is appended. Of these only one, viz., that of the 
s.s. Vulcan previously referred to, appears to be at all similar to 
the case of the Prodano. In the great majority of cases the 
failures took place at the necks of flanges, mostly tearing through 
the copper. In these cases the failures were due primarily to the 
want of provision for the expansion of the pipes and boilers, and 
no hydraulic testing, even if applied immediately before the 
rupture, would have prevented these accidents. In a few cases 
the explosions were caused by the presence of water in the pipes, 
and in these cases also testing would have been of no service. 
In one case, that of the Elbe, the cause was said to be defeetive 
workmanship ; this pipe, moreover, had been tested just before the 
accident to 24 times the working pressure. 

Only in the cases of the Vulcan and Prodano were the defects 
such that possibly a test made just before the accident would have 





revealed them. In the case of the Prodano, however, the test 
mide by Mesers. Kirkaldy shows that a dangerous amount of 


a. . 


analyses made by Professor Arnold and referred to in his report. | 


the cases of steam pipe explosions inquired into under the Boiler | 


| deterioration may exist without its being detected by «a hydraulic 
| test of even far greater severity than the usual one of twice the 
| working pressure. 
| Although all tests and examinations must in some degree lessen 
| the chances of defects remaining undiscovered, it is submitted 
| that these experiences do not make out a case for insisting upou 
a periodical test of steam pipes. If, however, such tests are to be 
made, and are in any way to be relied upon as affording security, 
they wil] have to be made much oftener than once in four years. 
With regard to the suggestion of hooping, or serving copper steam 
| pipes with wire, it may be mentioned that if this had been done 
| in this case, it would doubtless have lessened the severity of the 
| accident, and possibly might have prevented the lamentable loss 
| of life ; but in forty-eight out of the fifty-eight cases of explosion 
| recorded the plan would not have been useful in preventing, or 
| even in minimising the effects of the explosions ; and in some of 
| the remaining cases, where the actual ruptures of the pipes were 


| short, it is possible that hooping the pipes would have been of no 
| service. 

| The large number of the accidents which have occurred through 
| the want of proper provision in the original design for the expan- 
sion of the pipes and boilers suggests that more attention should 
be bestowed on these matters. When no expansion joints are 
fitted, and the whole of the expansion of the pipes and boilers 
| has to be met by the deformation of the pipes, it is necessary that 
they should be soft and annealed their whole length, so that the 
deformation may not be concentrated near the flanges, where the 
copper is necessarily always softened in the process of brazing on 
the flanges. The method of securing the pipes in the vessels, so 
that they may be free to accommodate themselves to the different 
positions they take when hot to those they occupy when cold, also 
requires to be carefully considered, otherwise the pipe fastenings 
may themselves unduly strain the pipes and tend to rupture them. 

The recommendation of the Commissioners that the hydraulic 
test, when applied, should be such as to produce a stress of about 
2}, tons per square inch on the material is, it is submitted, worthy 
of consideration, 4s also are those referring to the use of iron or 
| steel pipes. The test suggested, although more severe than that 
usually adopted in testing new pipes, would not injure a sound pipe, 
and might reveal defects which would escape observation with a 
less pressure. 

In conclusion it is submitted that while it is not necessary to 
insist upon all old steam pipes being tested at any stated periods, 
it would be prudent to impress upon the surveyors the importance 
of making a thorough inspection of all steam pipes and boiler 
| mountings at all times when carrying out boiler surveys, giving 
| special attention to the brazing both of the seams and flanges, and 
| of making hydraulic tests in any cases where they have reasonable 
doubt as to the efficiency of the pipes. When expansion joints are 
fitted, they should at these times be carefully examined with the 
packing drawn. The surveyors should also be asked to record in 
their reports the results of their examinations of these parts. 

Professor Arnold’s report runs as follows :— 

University College, Technical Department, 
St. George’s-square, Sheffield, 
February 24th, 1898, 
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Mr. A. G. Dryhurst. Secretary, 

Lloyd’s Register of Shipping, London. 

Dear Sir,—In accordance with the request’ contained in your 
letter of October 1st, 1897, I have micro-chemically determined the 
causes which led to the fatal explosion of the brazed copper main 
steam pipe of the s.s. Prodano on the 19th of June, 1897, at a 
| pressure of 130 Ib. per square inch. For the purposes 
| of the investigation you have from time to time supplied 
| the following samples:—(1) Two pieces of the unruptured 
| portion of the exploded pipe of the Prodano, one of which 
had been tested by Messrs. Kirkaldy, and had burst at a 
| pressure of 890 Ib. per syuare inch. (2) A brazed strip of the 
| unexploded fellow pipe to that which burst. (3) About an ounce 
| of a brown incrustation scraped from the inside of the fellow pipe. 
| (4) A sample of the cylinder oil said to have been used on the 
| Prodano. (5) A sample of ‘* Zynkara,” an anti-corrosive fluid said 

to have been regularly used in the Prodano’s boilers. (6) Portions 
of a copper main steam pipe taken from another vessel, one of the 
pieces containing a brass drainage boss which had been brazed in 
| with a considerable amount of solder, and three pieces in which 
| the brazed seams had been well loaded. This pipe will be here- 
| after referred to as pipe A. (7) Typical samples of brazing solder 
|as cast by representative firms. (8) Samples of new yellow or 
Muntz metal, and of yellow metal bolts which had broken off after 
long exposure to the action of bilge water. 
| You also sent details of the method employed by high-class firms 
| for brazing copper pipes. You called attention to the fact that it 
| was generally understood that the deterioration in the strength of 
Muntz metal bolts was due to a partial dezincitication of the metal. 
This important clue was utilised as the starting point of the 
investigation, upon which I have to report to your committee as 
| follows : 
| Micrographic analysis of a deterivcated yellow metal bolt,—The 
appearance of this bolt when the cross section was filed dead 
smooth is shown four times its full size in Fig. 1. The non-central 
doubie convex shaped core presented the ordinary yellow colour of 








Fig. 1 


the normal metal. The irregular jacket surrounding the core and 
constituting the major area of the section had a distinct coppery 
hue. On polishing and etching a micro-section it was found that 
the core had the usual structure of Muntz metal, viz., irregular 
sectional streaks of a dark etching granular alloy. probably 
corresponding to the formula Zn,Cu, dispersed over a sectional 
yellow back ground of true brass, probably of the formula Cu,Zn. 
The coppery exterior of the bolt also exhibited a background of 
‘true brass, but the dark areas of the alloy Zn,Cu had been 
| decomposed, evidently losing much zinc and leaving corresponding 
areas of a copper colour. The micro-structure at the junction of 
' the normal and decomposed areas is shown magnified 290 diameters 
| in Fig. 2, p. 360. The appearance of these structures suggested that 
| the decomposition was of a galvanic nature due to the difference of 
| potential between the true brass, containing, say, 66 per cent. of 
| copper and 34 per cent. of zinc, and the areas it enveloped, con- 
taining, say, only 33 per cent. of copper and 67 per cent. of zinc. 
It is indeed almost certain that the presence in the bilge water of 
traces of acid would cause a portion of the anode high in zine to 
|. dissolve, whilst the true brass would form the cathode. The Wash 
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of the bilge water would mechanically facilitate the outward 


diffusion of the zinc salt formed, and also the introduction of fresh | 


acid through the pores of the decomposed allvy to carry on the | . é i 
| does not prove that such zine necessarily came from the brazing, 


electrolytic action. 

Mi rographic analysis of the brazing of the unvuptured Prodano 
pipe. —A micro section of the brazing of the unexploded Prodano 
pipe revealed the fact that the structure consisted mainly of 
isolated patches of sound brass, surrounded by a copper- 
coloured metal resembling that in the cupritied areas of the 
deteriorated Muntz metal. The total sectional length of the 
brazing in this joint was about gin. About jin. situated 
centrally was of the structure just described ; but proceeding from 
the inside of the pipe, a length of about jin. seemed to consist 
entirely of decomposed metal showing no sound brass in its 
structure. Also proceeding from the outside of the pipe, a length 
of about lin. showed an almost complete cupritication. Thus the 
brazing of this pipe had undergone a disintegration so decisive as 
to strongly suggest the danger that it was liable to give way at 
any moment under high steam pressure. Indeed, the seam was so 
rotten that great care had to be exercised to successfully machine 
out an unruptured micro-section for examination. The structure 
typical of the major portion of this seam is shown magnitied 
4] diameters in Fig. 3. 

Microgra, hic analysis of portion of exploded py tested hy Messrs. 
AKirkaldy.—The brazed joint of an unruptured part of the pipe 
tested by Messrs. Kirkaldy is shown four times its full size in 
Fig. 4. The total sectional length of the joint is about {fin. It 
will be noted that proceeding from the outside of the pipe for a 
length of about gin. the brazing appears intact. But proceeding 
from the inside of the pipe for a distance of about y;in. the metal 
has completely deteriorated, consisting of a granular cupritied 
looking mass. Fig. 5 shows at a magnitication of 34 diameters the 
junction of the intact and disintegrated brazings. It will be seen 
that the line of demarcation is not abrupt, but graded off from 
completely deteriorated solder to sound brass by a meshed 
structure somewhat like that forming the bulk of the deteriorated 
brazing in the fellow-pipe. The fact that the portion of the 
exploded pipe tested by Messrs. Kirkaldy did not burst till a 
pressure of 890 Ib. per square inch had been recorded seems clearly 
due to the circumstance that more than half the width of the 
brazing in the length tested was still sound. The dark rounded 
area in Fig. 4 has probably been caused by the accidental inclusion 
in the joint of a globule of the borax glass used as a flux. Having 
regard to the fact that the pipe had been in use for seven years, it 
seems to follow that the mean rate of deterioration in_ this 
particular section was about gyin. per annum. In the exploded 
length the disintegration must have proceeded much more rapidly. 
It is, however, quite possible that the causes which brought about 
the deterioration only began to act late in the life of the pipe. 

Micro-chemical examination of the seam loading aud the brazing 
round the drainage boss in the main steam pipe taken Jrom the other 
resse’ and designated **A,”—In order to obtain decisive evidence of 
the exact nature of the change causing deterioration and fragility 
in solder, it was necessary to get a considerable weight of disinte- 
grated brazing metal of approximately known original composition. 
This was not obtainable from the Prodano pipe, but the ‘‘ A” pipe 
contained some quantity of such material, so brittle as to be 
easily chipped off in fragments suitable for making reliable 
chemical, physical, and microscopical examinations.—See Fig. 6. 
The original composition of the brazing solder, as cast, used in 
this pipe was reported by the makers to have been of equal parts 
of copper and zinc. In order to ascertain as nearly as possible 
what the composition would be after the brazing operation, a 
sample of similar solder, made by melting together equal weights 
of copper and zinc, was assayed for copper, and was found to con- 
tain 54 per cent. of that metal. The solder was heated to a tem- 
perature of about 400 deg. Cent., and reduced to powder in an 
iron mortar. It 
supplied to the coppersmith. This brazing powder was mixed with 
its own volume of borax, and fused into a button, this represent- 
ing the re-heating during the process of brazing. The button, on 
analysis, was found to contain 62 per cent. of copper, hence a con- 
siderable percentage of the zinc had volatilised during the two 
melting operations. The specific gravity of the metal was 8°24, 
and its structure magnified 290 diameters is shown in the right- 
hand section of Fig. 7. It does not differ materially from that of 
normal Muntz metal. The deteriorated brazing obtained from the 

* A” pipe was also comparatively examined. Its specific gravity 
was 7°45, as against the 8°24 of new brazing, and it contained 
76°80 per cent. of copper, as against 62 per cent. It also con- 
tained 18°06 per cent. of zinc, but no lead nor tin. Hence about 
5 per cent. of its composition remained unaccounted for. Its 
structure magnified 290 diameters is shown in the left-hand section 
of Fig, 7, and consists of a finely-granulated coppery looking mass. 
A comparison of the—probable—-original structure of the brazing 
with that of the deteriorated alloy will clearly indicate the striking 
micrographic changes brought about by the removal from the 
metal of about 50 per cent. of the zinc present. 
fall in the specitic gravity proves that the disintegrated metal must 
be spongy, hence no doubt its brittleness. 

Broadly considered, the foregoing results strongly pointed to an 
electrolytic removal of nearly half the zinc from the original 
brazing, such result being produced in the first instance by the 
difference of potential between the true brass cathode and the 
anode alloy richer in zinc. Afterwards, however, the spongy mass 
high in copper—resulting from the decomposition of the con- 
stituent rich in zinc—seems to become the cathode and the true 
brass under the influence of reversed potential becomes the anode, 
and is in its turn dezincified ; the final result being a spongy, 
disintegrated metal containing only about 18 per cent. of zinc, 
which, as will be seen later on, exists not as metal but as oxide. 
In addition to the reactions above described, it is highly probable 
that under favourable conditions the true brass will 
assume the anode position with reference to the copper of the pipe 
in which it is laterally enclosed. To prove the foregoing 
hypothesis it was necessary to find out the solvent in which 
the zine had dissolved and in which it had been mechanically 
removed from the brazed seam, Two possible agents suggested 
themselves :—(1) Water containing salt, NaCl; (2) water containing 
traces of fatty acids from decomposed, impure, or improper lubri- 
cants. In the first case the zinc would probably be removed as a 
double chloride of zinc and sodium, In the second case the metal 
would form organic salts. 

Analysis of the inerustation in the Prodano’s pipes.—Inside the 
Prodano’s unexploded pipe, near the brazed seam, there was a brown 
deposit like peat, about jin. thick. This was detached, and a 
guantity weighing about an ounce was obtained. A portion of 
this incrustation in fine powder was boiled for some time with 
water. The latter was found to be free from soluble acids or 
alkalies and also from chlorides. Hence the supposition that 
the deterioration had been brought about by the action of sea 
water became improbable. An analysis of the incrustation gave 
the following figures : 
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Fixed or free carbon ie aay es eee Cc 34°21 
Hydrocarbon oi] and combined water cee 29°52 
Fatty acids in terms of oleic acid CyxH 3402 10°12 
Oxide of iron oh wes ae ee -» FesO, .. 16°10 
ee as ks ay os. ve Cae Se oe ee oo eee 
Oxide of copper CuO .. 1°37 
oe eee CaO 0°26 
Magnesia Ser sae he MgO 6°28 
Oxideof manganese... .. .. .. .. « MnO, 0°33 
Sulphurie acid, combined with magnesia SO; 0°22 
Silica wee hanes: sa) beaks we SiO, 0°75 

Total . 100°99 


More than one fatty acid seemed present, but I am unable to 
specify them, the quantities obtained being too small for the 
separation and identification of the individual acids. The result 
has therefore been 
givenare the mean 





reported in terms of oleic atid, and the figures 
of five saponifications, 


In each estimation a 





then represented ordinary brazing solder as | 


The very decisive | 


| hydrogen gas, therefore this metal must exist in an oxidised con- 


smell of soap was noticed and a strong lather was formed on 
shaking the solution. The foregoing analysis suggests that the 
zine in the incrustation exists as the salt of a fatty acid, but it 


inasmuch as zine plates are reported to have been suspended in the 
Prodano’s boilers, and it is also stated that small quantities of 
the fluid anti-corrosive called ‘‘ Zynkara ” were regularly injected 
with the feed-water, 

Analysis of “Zynkara.”—A qualitative ex-mination of the above 
preparation indicated that the thick colourless fluid consists 
essentially of a strong solution of hydroxide of zinc in caustic soda. 

Analysis of a sample of mineral oil supposed to be identical with that 
supplied for use in the Prodano’s cylinders. —An attempt to saponify 
a portion of this oil was made for an hour in a brisk current of 
steam, but no traces of fatty acid were detected. 

Further analysis of the deteriorated “A” pipe brazing.—In view 
of the facts that 5 per cent. was missing in the composition of the 
above material, and that direct proof was still required that the 
fatty acids had really acted upon the brazings, it was decided to 
make a further chemical analysis of the deteriorated metal. About 
half an ounce was reduced in a mortar to a fine granular powder. 
The disintegrated alloy readily powdered in the cold, but adhering 
particles of sound brazing merely flattened out under the pestle 
into bright metallic flakes—see samples. ‘Ten grammes of the 
purplish-brown powder were treated with hydrochloric acid. The 
zine dissolved, developing great heat, but without evolution of 


dition. As the zinc-oxide and a little copper passed into solution, 
a greasy scum was liberated, The residue of copper, mixed with 
greasy matter, was washed until free from hydrochloric acid, and 
was then extracted with absolute alcohol. The solution was 
evaporated to dryness and the extract saponified with soda, 
distinct soap was formed and the fatty acid present in the dry 
powdered metal was found on titration to be equivalent to 1°40 per 
cent. of oleic acid. Hence, the decomposed brazing consists of a 
copper sponge, the interstices of which are more or less full of 
oxide of zine and fatty acid. The result of a qualitative analysis 
indicated the latter to be combined with a small portion of the 
oxide, forming a salt. The completed analysis of the deteriorated 
brazing thus gives the following figures : 


Metallic copper .. ie Ves he Ars 7H°8 
Oxideofzine .. .. .. ¢ pt peels , 22°5 
Fatty acids in terms of oleic acid ‘ : - ES 
Total . 1007 


The quantity of fatty acid present is far too limited to saturate 
the whole of the oxide of zinc with which it is associated so as to 
form a salt, but it would serve no good purpose to speculate upon 
the possible but complex chemical and physical causes which may 
have produced the extraordinary mechanical mixture which con- 
stitutes deteriorated brazing. Additional proof of the fact that 
practically the whole of the zinc was not present as metal but in an 
oxidised condition was obtained in the following manner :—Some 
of the fragile material in the form of powder was mixed with and 
melted under a large excess of powdered borax in a clay crucible. 
The resulting button was found to be very tough and malleable in 
the cold. It was flattened out under the hammer and then rolled 
into foil without annealing—see sample. The specific gravity had 
risen from 7°45 to 8°93, whilst the percentage of copper increased 
from 76°8 to 97°2 per cent. 

Summary.—l consider that the correlation of the evidence, 
chemical, physical, and microscopical, obtained during the inves- 
tigation detailed in this report, justifies the following conclusions : 
(1) That the brazing of the Prodano pipe was originally sound, 
of good workmanship, and composed of a suitable alloy. (2) That 
the explosion was due to a gradual removal from the greater part 
of the brazing of about half its zinc, the remainder being converted 
into oxide, and thus leaving a spongy and hence brittle mass of 
metallic copper possessing little cohesion. (3) That the disintegra- 
tion described in the last paragraph was electrolytically brought 
about by the presence in the pipe of water containing small 
quantities of fatty acids which formed organic salts of zinc, either 
fusible at the temperature of the pipe or soluble in hot water. (4) 
That the fatty organic acids must have reached the main steam 
pipe ¢/4@ the piston-rods, cylinders, condensers, and_ boilers, 
and that fatty oils must have been employed either inadvertently 
as adulterations in mineral oil or deliberately in the form of lubri- 
cants, such as tallow or castor oil. 

I send herewith seven micro-drawings, five micro-sections, and 
three samples. 

I remain, dear Sir, yours faithfully, 
J. O. ARNOLD, 
Professor of Metallurgy, University College, Sheffield. 
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THE ELECTRICITY SUPPLY OF LONDON. 

AT the ordinary meeting on Tuesday, the 5th April, Mr. W. H. 
Preece, C.B., F.R.S., vice-president, in the chair, the paper read 
was on ‘‘ The Electricity Supply of London,” by Mr. Arthur H, 
Preece, Assoc. M. Inst, C.E. 

The supply of electricity on a commercial scale had been started 
in London after the passing of the Act of Parliament in 1888, which 
amended the Act of 1882, principally by extending the date for 
compulsory sale to the local authority from twenty-one years to 
forty-two years. In 1888 many companies applied for Provisional 
Orders, and, in determining which were to be granted powers, and 
the districts over which the powers were to extend, the Board of 
Trade decided that competition would be advantageous to the 
public, and that it was advisable to allow one direct-current system 
to compete with one alternating-current system. 

There were now in London eleven important companies and five 
Vestries supplying electricity, and three other companies and three 
Vestries were taking steps to start works. The capital invested in 
the industry amounted to £6,000,000, and plant was installed to 
the extent of 80,000-horse power, the equivalent of 2,000,000 
eight-candle power lamps being connected to the mains, The 
total annual revenue was £800,000, and the total annual expendi- 
ture, £450,000. 

Of the systems for supplying electricity in London, the alterna- 
ting current was applicable to large areas where consumers were 
scattered, and it enabled the generating works to be established 
by the riverside, or where land was cheap and coal was easily 
unloaded, The undertakings using this system were the City of 
London Company, the Metropolitan Company, the London Electric 
Supply Corporation, the County of London Company, the House 
to House Company, the Hampstead Vestry, the Islington Vestry 
and the Hammersmith Vestry. The direct-current systems were 
divisible into two classes, the high-pressure and low-pressure. In 
the former rotary transformers were used to reduce the high 
pressure to a low pressure, while the latter produced and distri- 
buted electricity at the same pressure at which it was supplied to 
consumers, The direct-current systems were applicable to com- 
pact areas, and, with the use of high pressure, to scattered or 
isolated compact areas. The chief advantages of the direct- 
current system were the possibility of using storage batteries, 
which could not be employed with the alternating-current systems, 
greater efficiency in distribution and greater adaptability to 
motive power. The undertakings using the system were the 
Chelsea Company—high pressure—Charing Cross and Strand Cor- 
poration—high pressure—the Westminster Corporation, the St. 
James’s and Pal! Mall Company, the Kensington and Knights- 
bridge Company, the Notting Hill Company, the St. Pancras 
Vestry, and the Metropolitan Company—at one works. 

The generating works of the several undertakings in London 
contained many interesting fegtures. No less than tweyty 


THE 


the water-tube, marine, Lancashire, and miscellaneous tyne 
the preference for the water-tube boiler was very marked, 
works were liable to sudden demands through fogs, and the 
steaming properties of this type of boiler were of great 

The boilers were tired chietly by hand with Welsh coq] but ne 
works of the City of London Company and the County of fr the 
Company mechanical stokers and cheaper coal were ond 
use of extensive systems of steam pipes was now being dispe ‘he 
with. The multiplicity of valves was unnecessary, and ‘ey nee 
ber of valves was being reduced, and arrangements were pa we 
simple and with as few joints as possible. =" 

The present tendency was towards engines of the marine 
for large outputs. The high-speed engine was not used for | 
powers than 750-horse power. Some engineers, however fou 
engines of 350-horse power sufficiently large and the most = 
venient unit to adopt. ‘The dynamos were similar in most ty 
and were always connected direct to the engines. Stora re be 
secondary batteries was not extensively employed in Londen 2 
their maintenance had hitherto proved expensive. But 4 a 
works used them entirely for maintaining the supply after midnj ht, 
and in the daytime in summer, The author gave the results of atest 
of a small marine engine and alternator, showing the combined 
efficiency to be 85°5 per cent. The question of vibration had 
been of great importance in many works ; no cure had been found 
effective when once vibrations were set up. High-speed engines 
must have three cranks to be free from appreciable vibration, 

The favourite methods of distributing electricity were to trans. 
mit current at a high pressure in heavily-insulated cables in jron 
pipes, and current at a low pressure in insulated cable in stone. 
ware conduits or in cables heavily armoured and laid direct in the 
ground. Rubber was now little used, paper and jute, impregnated 
with insulating compounds, having been extensively adopted. 

The usual system of measurement of the electricity supplied was 
by meter, and the average charge was 54d. per unit. The average 
charge in 1890 was 74d., so that the price of electricity had been 
reduced in eight years no less than 25 per cent., equivalent to 
reduction in the price of gas from 4s. to 3s. A curve was given to 
show the variativns in the price of gas since 1870. The average 
price had varied between 4s. and 2s.; it was now 2s. 7d. The cost 
of generating and distributing electricity had been greatly reduced 
in the last few years. In 1892 it was seldom supplied for less than 
{4d. per unit. The usual cost was now 24d. to 3d. The actual 
cost of generating was about 14d. per unit, and the cost of manage 
ment, &c., about ld. The direct current was everywhere produced 
at a cheaper rate than the alternating current. The difference 
was between 4d. and 1d. per unit, or 20 per cent. cheaper. 

Since 1888 an important inquiry had been held by the Board of 
Trade regarding the maximum pressure permissible in consumers’ 
premises, The result of this inquiry, in 1896, was to increase the 
pressure from 150 volts to 250 volts. 

A comparison was made between the two ‘argest companies in 
London, namely, the City of London Company, which supplied 
alternating current, and the Westminster Corporation, which 
supplied direct current. Both companies had nearly the same 
number of lamps connected to their systems, the number of eight- 
candle power lamps connected being 270,898 and 269,939 respec- 
tively. The capital expended was respectively £945,829 and 
£546,434; the annual incomes per eigbt-candle power lamp, 
lls. 9d. and 7s, 9d.; the annual expenditures per eight-candle 
power lamp, 4s. and 3s.; and the costs per unit, 7°6d. and 5 8d, 

The industry was growing so rapidly that most undertakings had 
to seek new sites for generating works, and the tendency was to 
erect large works on the outskirts of London, where coal could be 
conveniently brought to the site, and where water could be 
obtained for condensing. The powers granted under Pro- 
visional Orders were limited as regards the compulsory purchase 
of land, and further powers were being sought by some companies 
from Parliament, so that they might be placed on the same footing 
as railway companies. No less than 40,000-horse power was now 
being installed in London in order to meet the demand for electri- 
city in the immediate future. 
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THE IRIsH RAILWAY AMALGAMATION,—The directors of the 
Waterford, Limerick, and Western Railway have issued to the 
shareholders a circular setting forth at length the terms on which 
a majority of the Board have decided to sell the line to the Great 
Southern and Western Railway Company. The terms of the pro- 
posed amalgamation of the two companies have been in part made 
public, but those given in the official circular modify them in some 
respects. For the Waterford, Limerick, and Western debentures 
and preference stocks an amount of stock will be given in the stocks 
of the purchasing company as will yield the same interest and divi- 
dend that the Waterford proprietors are at present receiving. An 
exception is made with regard to the present 34 per cent. prefer- 
ence stock of the Waterford Company, and in lieu of this the 
Great Southern Company are to issue an amount of 4 per cent. 
preference stock at the rate of £75 of such stock for every £100 of 
Waterford 34 per cent., or at the option of the holders to pay £105 
in cash for each £100 of such stock. Holders of ordinary shares 
in the Waterford Company are to be guaranteed interest at the 
rate of 14 per cent. on such shares, interest increasing one-fourth 
yearly until the maximum of 25 per cent. is reached, but the 
Waterford shareholders being entitled to interest at the rate of 
24 per cent. are to have the option of converting their holdings 
into such an amount of 4 per cent. accumulative preference stock 
as will yield the same amount of interest. A special meeting of 
the shareholders of the Waterford, Limerick, and Western Com- 
pany is to be convened forthwith in order to sanction the proposed 
sale, which is likely to meet with considerable opposition in 
Waterford, Limerick, and some other centres on the Waterford, 
Limerick, and Western system. . 

THE WoRKMEN’S CoMPENSATION Act,—An important statement 
was made at Burnley on Wednesday by Mr, J. 0. 8, Thursby, jun., 
on behalf of the executors of Colonel Hargreaves, Burnley collieries, 
which are among the largest in Lancashire, and in which 2500 men 
are employed. The meeting was held in connection with the 
Burnley Miners’ Permanent Relief Society, and there was a large 
gathering of men. Mr. Thursby, who presided, in replying to « 
question with reference to the intention of the executors in rela- 
tion to the Workmen’s Compensation Act of 1897, said it was for 
the men to say whether they preferred to work under the Work 
men’s Compensation Act or under the society as it now existed, and 
had existed for nearly seventeen years. The society was regis- 
tered on July 13th, 1881, and from that date to the present no 
disputes had arisen, while everything had been conducted in the 
most friendly manner by both employers and employed, and to 
the advantage of both. The employers did not object to the Act, 
and if the employed preferred to work under it they would 
not be asked to contract themselves out of it. At the same 
time, if the present society could be so re-modelled as} to 
give the employed equal benefits to those the Act gave, 
with the addition of compensation for the first fortnight 
—to which they. were not entitled under the Act — it 
might be worth while for the men to consider whether they would 
not be better out of the Act than under it, especially as it was 
clear that the Act could not be worked without considerable 
friction and great expense. Under a society all injured would 
receive compensation as at present, whether themselves in fault or 
not ; but under the Act no compensation would be paid to persons 
injured through their own serious ‘and wilful misconduct. If after 
consideration among the; men,: they. preferred the society they 
might appoint a committee to confer with the executors, who would 
be glad to meet the committee and consider the terms on which 
the society ought to-be continued. If, on the other hand, the 
men preferred to work under the Act, that course would not meet 
with the disapproval of the executors. The subject, says the 
Tisses, will be fully discussed by the miners at their own associa- 








different works had been erected. The boilers used comprised 
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JOINTS FOR SUBMERGED WATER 

MAINS. 

Tux city of Portland, U.S.A., has laid a new pipe line to the 
ee hich will involve a crossing of the Willamette River, 
= 2 int where the river is 2085ft. wide at high water, and 
ily wide between the harbour lines. The pipe will be 
ee a dredged trench, and there will be 2000ft, of pipe, 
6 60 flexible joints, making a total length of 2100ft. The 
ah at low water is 12ft. to 27ft. eae 
othe pipe will be lap-welded steel tubing, 24in. outside dia- 

ster, in lengths of 18ft, to 20ft., and the steel is to be not less 
por gin. thick. Soft open-hearth steel will be used, containing 
not more than 0°06 per cent. of phosphorus, 0°06 per cent. 
f sulphur, or 0°60 per cent. of manganese, Test pieces, 14in. 
wide and gin, long between measuring points, must show an 
ultimate tensile strength of 57,000 Ib. to 65,000 Ib. per square 
elastic limit of not less than 32,000 Ilb., an 
elongation of 22 per cent. in 8in., and a reduction in area of 
40 per cent, at the point of fracture. Strips lin. by 6in., 
cut lengthwise or crosswise of the plate, must bend 180 
deg. upon themselves, and be hammered flat when cold with- 
out any sign of fracture. The plates must also stand cold 
hammering or scarfing to a fine edge. 
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experimental investigation for determining the extent to which 
ships would heel in turning under the action of their rudders ; and 
it occurred to me to take advantage of the opportunity for 
accurately plotting the curve traversed by a ship under the action 
of her vatden, and the position of the ship at each instant with 
reference to this curve. The experiments were made off Portland 
with H.M.S. Thunderer. The ship was made to turn under 
various circumstances, at different speeds, and at different helm 
angles, also with one screw going ahead and the other going 
astern, and with both of the screws going astern. 

The position of the ship was fixed at numerous intervals with 
reference to a floating object within the circle or curve in 
which she turned by observing simultaneously the direction of her 
head and the angles at the base of a triangle whose apex was the 
floating object, and base the line between two observers at fixed 
points on the deck, one forward and the other aft.t By placing 
the data obtained in curves to a time base, the position of the ship 
at any instant throughout the motion could be at once determined. 
Certain of the cases investigated were given in my report to 
the Inflexible Committee, and will be found in Appendix VIII. of 
that report. 

In Table I. the particulars of the Thunderer are given by the 
side of those of the Yashima. I may mention that a 
further and very complete series of turning trials were afterwards 


| made with the Thunderer by her Captain—now Admiral—Colomb, 


and were described by him at the meeting of this Institution in 
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FLEXIBLE JOINT FOR WATER MAINS, PORTLAND, U.S.A. 


For every two lengths of pipe there will be a flexible joint 
having an angular movement of 15 deg., and each joint will 
consist of three parts; namely, the ball, the socket, and the 
flange. These parts will be of cast iron, made from re-melted 
pigs of good grey iron, with a small quantity of best machine 
scrap. Test bars lin. by 2in. and 26in. long, set with the 
narrower side vertical on supports 2tin. apart, and loaded at 
the centre, must carry a breaking load of not less than 
190) Ib., and show a deflection of not less than a quarter of 
aninch. The balls and sockets will be cast upright, with the 
flanged end uppermost, and shallow recesses will be left in 
the flanges and sockets to secure the lead filling in place. 
The ball portion must be turned to a perfectly smooth and 
spherical surface. All flanges will have an endless gasket of 
soft rubber put in the recesses shown in the drawing, and 
this packing will be }in. diameter for the smaller, and jin. 
diameter for the larger flanges, All the bolts will be of iron, 
igin. diameter, there boing twenty-four bolts to each of the 
smaller joints, and thirty-four to the main flanges, 

Each joint will be put together and tested at the shop. 
The socket will be set on end on its small flange, and the ball 
then inserted until it rests on the projecting ring or rib in 
the socket. A fibrous gasket will then be inserted and driven 
home, and melted lead poured in. The ball will then be re- 
moved to allow an inspection of the work, again replaced, 
and the lead caulked. Another gasket will then be placed on 
the lead, the main flange put in place and loosely bolted up, 
and another lead joint poured. The flange will then be raised 
for an inspection of the joint, then replaced and bolted up. 
A hydrostatic test of 250 Ib. per square inch is then applied, 
the ball being moved from side to side during the test, and 
the joint must show no leakage. Rods will hold the caps 


together, so that the test will put no end strains on the | Lith, 1897. 


joint. 


The steel pipes connected to the joints wiil have the ends | 


flanged over to fit the socket of the joint flange. A gasket is 
put over the pipe, and lead poured behind it, as shown. 

Each section of steel pipe must be tested by a hydrostatic 
Pressure of 250 1b. per square inch, and then coated with 
asphalt to protect it from corrosion. For this purpose it will 
be dipped in a bath of pure refined Los Angeles asphalt and 
natural liquid asphalt—Maltha—not above 14 gravity on 
the Beaume test. It will remain in the bath at least twenty 
minutes, or long enough for the metal to attain a tempera- 
ture of 280 deg. Fah., then withdrawn, the coating allowed 
to stiffen for eight miutes, and then re-immersed for a short 
time to thicken the coating. Where the coating is rubbed 
off in handling, the pipe must be painted with asphalt paint 
before being laid. The work will be done under the direction 
of Mr. D. D. Clarke, engineer to the Water Committee. 








THE STEERING QUALITIES OF THE YASHIMA.* 
By Mr. Painie Watts, Member of Council. 
THE design of the Yashima was discussed and approved in 1893. 
She was to be a first-class battleship of about 12,000 tons displace- 
ment, carrying four 12in. guns in pairs in barbettes, and ten 6in. 
guns, She was to be protected at the water-line by an 18in. belt 
of hard steel armour, and was to have great speed and great 
maneuvring power. She was built from December, 1894, to 


July, 1897, 

Che particulars of the vessel are given in Table I. The length 
e her under-water body is 412ft., her breadth is 73ft. 9in., 
er draught is 26ft. forward and 26ft. 6in. aft, and her dis- 
placement is 12,300 tons, 
Stokeholds for six hours at a mean speed of 17°26 knots, and 
— four consecutive runs with and against the tide on the 
; dmiralty measured mile at a mean speed of 17°73 knots, 
orced draught—1}in. of air pressure—she ran for four hours at 
a speed of 19°227 knots, and made four consecutive runs 
of 19°46 knots, 
evening is the steering qualities of the vessel. 


| bilges being almost flat. 


1886. Amongst other important facts the experiments with the 
Thunderer demonstrated, first, that a ship in turning under the 
action of her rudder places herself so that her bow is nearer to the 





to small angles of helm. With 5 deg. of helm the circle turned in 


| was about the same size as that turned in by the Thundeérer with 


the helm hard over. 

It was inevitable that the ship would heel a good deal under the 
action of centrifugal force in turning in these small circles at a high 
speed, and this was the case. The heel of the ship on the circle 
being in each case what is given by calculation, assuming that the 
centre of lateral resistance occupies a simiiar position to that given 
by the Thunderer experiments. On the circle corresponding with 
full speed, with the helm hard over, the ship heels 8? deg. This 
large heel has certain disadvantages, but in estimating the 
value of the manceuvring power of the ship, it must be 
remembered that in action the captain will always be able to turn 
his ship with as little heel as he pleases, and that at lower speeds, 
with the rudder hard over, the ship will turn in practically the 
same space as given by No. 5 experiment—Table I1.—while the 
angle of heel will be considerably reduced ; thus at ten knots the 
heel was under 2 deg., and at five knots it was under } deg., and 
at these speeds the ship could reverse her course in 2 min. 27 sec. 
and 4 min. 49 sec. respectively. 


TaBLe I.—Particulars of Yashima and Thunderer, 


Yashima. Thunderer. 


ft. in. ft. in. 

Length between perpendiculars 872 0 285 0 
pe eae > ae — 

Breadth, extreme. . eee ee 
Draught forward .. 26 0 — 
re WEG ona. tae. fan Mee as 26 6 ae 

99 mean 26 3 3 26 2 

Displacement 12,300 tons. . 9330 tons. 


TABLE I].—Resu/ts of Turning Trials of Yashima. 
Radius of Radius of Time occupied 





ree ‘ locus of leens of Tactical in turning 

Helm angle. pivoting point. centie of diameter. through 
gravity. 180 deg. 

Deg. Feet Fi Feet Min. Sec 

5 the, ae 5 ‘ 1230 1 29 

Be ek? 5. ee 5 en ee 

15 ne, tees 475 509 ee 1 23 

25 400 440 834 - 1 20 

35 360 405 750 1 16 





LAUNCHES AND TRIAL TRIPS. 


THE s,s. Masconomo was successfully launched on Wednesday last, 
by Messrs. Joseph L. Thompson and Sons, Limited, of the North 
Sands Shipbuilding Yard, Sunderland, she is built to the order of 
Messrs. T. Hogan and Sons, of Bristol and New York, and is the 
fourth vessel built by Messrs. Thompson for these owners. She is 
of the following dimensions:—Length between perpendiculars, 
370ft.; beam extreme, 48ft. 6in.; depth moulded, 30ft. She is 


| built to Lloyd’s highest class on their spar-deck rules, and is fully 
| equipped in every respect for a modern high-class cargo vessel. 


The propelling machinery has been constructed by Messrs. Blair 


| and Co., Limited, and is designed to work at 200 Ib. pressure. 
| The vessel was named by Mrs. Wore, of Bristol, wife of Captain T. 


centre of the circle or curve in which she turns than her stern ; | 
that she may, in fact, be regarded as going ahead and turning or | 


pivoting about a point well forward in her middle line, the middle 


line being at this point a tangent to a circle concentric with that in | 


which her centre of gravity is turning; and secondly, that the | 


greater the rudder angle—that is, the greater the turning couple— 
the further forward this pivoting point will be situated, and the 
smaller the circle turned through will become. 

It was evident from these experiments that the turning 
power of a ship might be increased by removing or partially re- 
moving the after deadwood, which, on account of its distance 
from the pivoting point, was very resistful to turning ; and im- 
mediately after the trials 1 proposed to Sir Nathaniel Barnaby an 
arrangement by which the whole of the deadwood up to the level 
of the line of shafting might be removed, the rudder being balanced 
by being carried forward below in the space from which the dead- 
wood was removed, This arrangement was considered open to 
certain objections, and it was not adopted until some time after 
wards, when, in a modified form, it was adopted in the Poly- 
yhemus, 

Going to the case of the Yashima, practically the whole of the 
after deadwood was removed, and a very large balanced rudder of 
the type described ahove was fitted. The main propeller shafts were 
allowed to run bare, thereby offering less resistance to turning. In 
these respects she was similar to all other Elswick-built ships of 
recent years. These features will be seen from the profile. The 
form of the ship may be described as one in which the average 
transverse section forward is very U-shaped, and the average 
transverse section aft is unusually Y-shaped and very fine, the 
The bilge keels of the vessel also were 


| placed well forward so as to favour turning. 


Observations were made on the turning of the Yashima on 
several occasions, but the official turning trials were made on July 
Five experiments were made with 35, 25, 150, 10, and 
5 deg. of helm respectively, the initial speed of the ship being in 
each case 174 knots. The data obtained from these experi- 
ments are given in Table II. 

The pivoting point, when the ship was moving with the rudder 
hard over, proved to be almost exactly at the stem of the vessel. 
The tactical diameter was 750ft., and the diameter of the final 
circle traversed by the pivoting point was 720ft. 

In dealing with turning trials, I think it preferable to note the 
curve described by the pivoting point than to note the curve 
described by the centre 6f gravity of the vessel, because the tangent 
at any point of the curve described by the pivoting point indicates 
the direction in which the ship is advancing in a fore-and-aft sense, 
when her middle line is coincident with this tangent, and it is there- 
fore the curve with which we are concerned in most manceuvring 
problems, Thus, when the helm of the Yashima is put hard 
over—which, I may mention, can be done in eight seconds—the 
pivoting point traverses a curve which approximates pretty 
closely to a circle after the ship has turned through 360 deg.; and 
after she has turned through 180 deg. the normal to the curve at 
the pivoting point will be perpendicular to the original course, and 
the distance between the pivoting point and the original course, 
that is, between the middle line of the ship after she has turned 
through 180 deg., and the original course of the ship produced is 
the tactical diameter. If it were only intended to reverse the 
course of the ship, it would be the duty of the helmsman to ease 
his helm and check the vessel just before she has turned through 
180 deg., so as to enable her to proceed on a course exactly 
parallel to her original course as soon as the ship’s middle line 
is coincident with this course, the distance between the two courses 
being the tactical diameter. But the curve traced by the centre 
of gravity of the vessel, which is shown in Diagram II. by the 


| dotted line, will lie quite outside this course. 


On her speed trials she ran with open | 


The curve, however, in which the ship considered as so 
much matter must be regarded as moving is the curve in 
which her centre of gravity moves, and this must be taken in 
all dynamical problems, such as, for instance, which have to do 
with the heel of the vessel, the instantaneous axis about which the 


With | ship is turning being the centre of curvature of this curve at the 


point occupied by the centre of gravity. 
One remarkable feature in the steering of the Yashima was the 


and against the tide on the Admiralty mile at a mean speed | almost entire absence of any tendency to deviate from a straight 
What I wish to bring before you especially this | course. When the helm was amidships the vessel would often run 


for a considerable time on a straight course without the helm 


In 1877, at the suggestion of the late Mr. William Froude, 1 was | requiring to be touched, At the same time she was very sensitive 


entrusted, for the information of the Inflexible Committee, with 


‘ Read 
Architects 


at the thirty-ninth— session of the “Institution of Naval | 





+I was not aware, at the time of the Thundcrer’s experiments, that 
this method had previously been adopted at turning trials in the French 
navy. 











H. Gore, the Company’s superintendent in this country, who has 
personally supervised the construction of the vessel. After the 
launch, the company adjourned to the firm’s Juncheon room, where 
the usual toasts were duly honoured. 

Messrs. John Jones and Sons launched on the 7th inst. from 
their shipyard, Brunswick Dock, Liverpool, the paddle steamer 
Sapphire, which is the third vessel built by them for the Eastham 
ferry under the supervision and to the specifications and plans of 
Messrs. Flannery and Tritton, of London and Liverpool, and to the 
requirements of the British Corporation, with whom the vessel is to 
be classed. The vessel is double ended, and is specially designed 
for service on the Mersey, her dimensions being 140ft. by 24ft. by 
8ft. Gin. She is fitted with a large cabin, two handsome deck 
saloons, with large promenade deck above, with seating accommo- 
dation for a large number of passengers. The engines are of the 
diagonal compound surface-condensing type, with feathering 
paddle-wheels, and supplied with steam from a large single-ended 
boiler, working at 100 lb. per square inch. The vessel is fitted up 
with steam windlass, steam steering gear, a complete installation 
of electric light, and every latest improvement for river passenger 
service. 

On Thursday afternoon Messrs. Wm. Doxford and Sons, Ltd., 
Sunderland, launched a steel turret-deck steamer, which has been 
built under British Corporation and Bureau Veritas special survey, 
to the order of Messrs. J. T. Lunn and Co., Newcastle. The 


principal dimensions of the vessel are 340ft. by 45ft. Gin. by 
27ft. 3in., the deadweight capacity being 5600 tons on a light 
draught. She is fitted with triple-expansion engines, having 


cylinders 24}in., 40in., 665in., by 42in. stroke, and two boilers 
13ft. 3in. diameter by 1lft. 6in. long, all of Messrs. Doxford’s 
make. A special high tank is fitted forward of the boiler-room, and 
is constructed so as to be available for water ballast, cargo, or 
reserve bunker coals. The deck machinery consists of five steam 
winches by J. Wigham, steam windlass with capstan forward by 
Emerson Walker, a special warping steam winch being fitted aft, 
also of Wigham’s make. The donkey boiler is made by Sudron, 
and the steam steering gear by Wigham. The launching took place 
in the presence of a large number of people, the vessel being 
named Laureldene by Mrs. J. T. Lunn. 

On Thursday afternoon, 7th inst., the Mayflower, the largest 
vessel that Messrs. Craig, Taylor, and Co. have as yet built, was 
launched from their yard at Thornaby-on-Tees. The dimensions 
are 372ft. by 48ft. by 30ft. llin. depth moulded. She is of the 
spar-deck type, with poop, bridge, and topgallant forecastle, built 
of steel, to class highest in Lloyd’s. This vessel will carry over 
7000 tons, and will be equipped with six large double-powered 
steam winches, patent direct steam windlass, powerful steam 
steering gear, a full set of shifting boards for grain certificate, and 
all the latest improvements. She has water ballast in double 
cellular bottom fore and aft, also in peaks ; she is rigged as a fore- 
and-aft schooner, with telescopic masts, to Manchester Ship Canal 
requirements. Her engines have beer constructed by Messrs. 
William Allan and Co., Ltd., of the Scotia Engine Works, Sunder- 
land, the cylinders being 23$in., 384in., 68in., by 48in. stroke, with 
three boilers working at 200 Ib. pressure. This steamer has becn 
built to the order of Messrs. R. Stewart and Uo., Liverpool, and 
under the superintendence of Mr. C. Macdonald, of Messrs. E, F. 
Wailes and Co., Newcastle, the owners’ consulting engineers. As 
the vessel left the ways she was named by the Mayoress cf 
Thornaby—Mrs. Herbert Taylor—the wife of one of the builders. 

On Friday, April 8th, the steel screw steamer Johanna left 
Greenock and proceeded down the Clyde upon her trial trip. The 
vessel is of the following dimensions ;—Length between perpendi- 
culars, 230ft.; breadth moulded, 34ft.; depth moulded, 16ft. to 
main deck ; gross tonnage about 1200 ; is cf the raised quarter- 
deck and topgallant forecastle type, with double bottom, and has 
been built to the order of Mr. Jos. De Poorter, of Rotterdam. 
The machinery, which has been supplied by Messrs. Hutson and 
Sons, Glasgow, consists of triple-expansion engines, with cylinders 
17in., 274in., and 44in. by 33in. stroke, steam being supplied from 
a large steel boiler working at 160 lb. pressure. The vessel is fitted 
with extra large hatchways, is thoroughly equipped with the 
usual appliances for the rapid loading and discharging of cargo, 
and in every way suitable for the Rotterdam and Cardiff trade, fo- 
which she has been built. The hull and the machinery have been 
constructed under the personal supervision of Mr. Geo. H. Strong, 
M.I.N.A., consulting engineer, Hull, and upon the trial trip the 
engines worked most satisfactorily the whole of the time, and at 
the termination thereof the vessel returned to Greenock to cor - 
plete her outfits, &c., after which she will proceed upon her maiden 
voyage under the command of Capt. R. Dobbenga. 

On Thursday, the 7th inst., the s,s, Paddington, recently built 
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by Messrs. Ropner and Son, Steckton-on-Tees, to the order of 
Messrs, Evan Thomas, Radcliffe, and Co., Cardiff, proceeded on 
her trial trip in the Tees Bay, which was highly satisfactory to both 
owners and builders, the machinery giving the utmost satisfaction 
and working smoothly, and without stoppage of any kind. The 
steamer has been built with the builders’ patent trunk, has full 
poop, bridge, topgallant forecastle, &c., and will carry a dead 
weight cargo of about 5900 tons, and is fitted with all the most 
recent appliances for the expeditious and economical loading and 
unloading of her cargoes. ‘The outfit and general equipment 
embodies all the most recent improvements, and is fully up to date. 
The steamer is fitted with a set of powerful triple - expansion 
engines, by the well-known firm of Messrs. Blair and Co., Limited, 
Stockton. This is the fifth steamer Messrs. Ropner and Son have 
built for the same owners, and the third of the patent trunk type, 
and has been built and completed under the inspection of Captain 
Hesketh, the owners marine superintendent, who was present at 
the trial trip, and expressed his entire satisfaction with the results. 
The builders were represented by Mr. Leonard Ropner, and after 
the completion of the trials the vessel proceeded on her run to 
Cardiff, 

At high water on April 6th Messrs. Irvine’s Shipbuilding and 
Dry Docks Company, Limited, launched a handsomely-modelled 
steel screw steamer of 4250 tons deadweight carrying capacity on 
Lloyd’s summer freeboard. This vessel has been built to the order 
of Messrs. Livingston, Conner, and Co., of West Hartlepool, and 
is classed to Lloyd’s highest class, built under special survey, and 
is of the following dimensions :—313ft. by 44ft. by 23ft. Jin., having 
poop, bridge, and topgallant forecastle, cellular double bottom 
for water ba)last, all fore and aft and in the after peak. Special 
regard has been paid to dealing with rapid loading and dis- 
charging of cargoes, for which extra large hatchways have been 
fitted with powerful winches of the company’s own make, and double 
derricks to each hatch, together with all the latest improvements 
in the entire outfit of the vessel, including steam steering gear, 
improved steam windlass, &c. The boats will be placed on a plat- 
form deck overhead. The engines are of the triple-expansion type, 
and will be supplied by Messrs. Blair and Co., Ltd., Stockton-on- 
Tees. As the vessel left the ways Miss Gertrude Elmes, of Coles- 
wood, Harpenden, Herts, named the ship Glencoe. The hull and 
machinery have been built under the personal supervision of 
Captain Conner and Mr. Swaddle, the owners’ superintendents. 

On Wednesday there was launched from the shipbuilding yard 
of Messrs. Robert Stephenson and Co., Ltd., at Hebburn-on-Tyne, 
a first-class steel cargo steamer, built to the order of Messrs. 
Macintyre Bros. and Co., of London and Newcastle. The ship has 
been built in excess of the spar-deck requirements, and is classed 
100 Al at Lloyd's. The principal dimensions of the vessel are :— 
Length, 330ft.; breadth, 46ft.; and depth moulded, 28ft. 3in. 
She has a cellular double bottom throughout, and after-peak tank 
for water ballast, and holds subdivided with extra bulkheads for 
carrying grain. The officers’ quarters are in the poop, engineers’ 
in a bridge-house amidships, and crew in the topgallant forecastle 
The ship is rigged as a fore-and-aft schooner with telescopic top- 
masts. She is fitted with all the latest appliances for the rapid 
discharge of cargo, five powerful steam winches by Clarke, Chap- 
man, and Co., Ltd., double derricks at each hatch, cargo spans 
between masts, &c. She has a steam capstan windlass by Emerson 
Walker, steam steering gear by Davis, distilling apparatus by 
Hockings, a large marine type donkey boiler, warping capstan on 
poop by Rodgers, and Lord Kelvin’s standard compass and sound- 
ing machine. She is the fourth vesse] built by Messrs. Stephenson 
for the same owners. The engines, which are of the triple-expansion 
type, with cylinders 24in. by 40in. by 66in. and 45in. stroke, with 
two large single-ended boilers working at 170 lb. pressure, are to be 
supplied by Messrs. Blair and Co., of Stockton. The building of 
the ship and engines has been superintended on behalf of the 
owners by Mr. W. Mace and Captain Thompson. On leaving the ways 
the vessel was named the Victorious by Miss Macintyre, daughter 
of the managing owner. 

On the 6th inst., Earle’s Shipbuilding Company, Hull, launched 
the s.s. Cleopatra, a fine screw steamer, built for the Wilson and 
Furness-Leyland new line of passenger and cargo steamers to run 
between London and New York and Boston. She is the longest 
vessel ever built at Hull, her dimensions being:—Length, 452ft., 
beam, 53ft.; and depth, 34ft. 6in., moulded to upper deck, over 
which extends a complete shelter deck, and above this a bridge 
deck 150ft. long, surmounted by a steel house 130ft. long and 36ft. 
wide. The top of this house is continued to the sides of the ship, 
and is there supported by stanchions, thus forming a shade deck 
and a platform for the boats. On top of all is another house for 
the captain and chief officer, and a steering apartment. The 
whole of the bridge space and the deck-house space is appropriated 
for the accommodation of passengers and officers, and there are 
berths for 120 first class, a large handsome dining saloon in 
polished oak, with carved panels and pilasters, being situated 
under the bridge deck : while in the house above are a large music- 
room, effectively decorated in ivory colour and gold ; a smoking- 
room in polished oak, and a considerable number of the state- 
rooms. There will be dining accommodation for 100 persons, and 
the state-rooms, which are arranged for three passengers in each, 
have very complete furnishings. The ship has four decks, in- 
cluding the shelter deck, and she is built of steel to Lloyd’s highest 
class on the cellular system of framing, with water-ballast all fore 
and aft, equal to about 1200 tons, besides a large hold tank abaft 
the engine space to contain another 1000 tons. She will have four 
pole masts, fore-and-aft rigged, with ample derrick power and 
hatches for working the cargo, as well as nine steam winches. She 
will also have a powerful steam steering gear by Amos and Smith 
amidships, and a Hastie’s hand screw gear fitted ina steel house 
at the stern, with connections to the steering station on the bridge. 
The whole of the space under the shelter deck will be fitted up for 
cattle, with Wylie’s patent fittings, and a very complete water 
service, Cattlemen will also be accommodated here. Steam heat- 
ing has been adopted throughout, and an efficient installation 
of electric lighting is to be provided. The ship will be fitted by 
her builders with a powerful set of triple-expansion three-crank 
engines, which will be supplied with steam of 200 lb. pressure from 
two double-ended and two single-ended steel boilers, arranged to 
be worked under forced draught on Howden’s system, These, it 
is expected, will develope upwards of 5000 indicated horse-power, 
and drive the vessel at a speed of fifteen knots per hour. The pro- 
peller is of manganese bronze, and careful attention has been givenin 
all details of the machinery to ensure the best and most economical 
results. The vessel was named by Miss Enid Wilson, daughter of 
Mr. C. H. Wilson, M.P., who was escorted by Mr. A. Wilson, 
D.L., and by her brother, Mr. C. H. Wellesley Wilson, and the 
principal officers of the Wilson firm. There were also present, Mr. 
A, E. Seaton, the managing director of Earle’s Shipbuilding Com- 
pany, Mrs. and Miss Seaton, besides the various managers and 
their ladies and friends. 








Tue recent stranding of the Victorious has awakened 
a number of people to the fact that there has not yet been invented 
a cable sufficiently strong to hold our largest ships, whether naval 
or mercantile, at anchor. The Admiralty calculates that a 2zin. 
cable will hold 4000 tons, and on this assumption the cables 
aboard the Victorious are quite inefficient, says the Syren and 
Shipping. She displaces 14,900 tons, yet her cables are only 2in. 
These calculations are based upon ordinary weather and tide, but 
if they prove so fallacious under even these circumstances, what 
might they not be under extraordinary conditions! A ship which 
costs the nation anything between £500,000 and a million is surely 
worth proper protection, and it is hoped that the lesson which the 
grounding of the Victorious has taught will not be lost upon the 
Admiralty, Nor should it be without its influence upon the con- 
trollers of our leading steamship lines, 





AMERICAN ENGINEERING NEWS. 
(From our own Correspondent. 


Sea-going tugloats.—Two large tugboats, for service in the Gulf 
of Mexico have been built on Lake Michigan, and are among the 
most powerful boats of their kind. They are 156ft. long over all, 
1434ft. between perpendiculars, 28ft. beam, 17ft. deep. They 
have a straight stem, superstructure on deck-house extending 
from the foremast to abaft the mainmast, and have a commodious 
chart-room and pilot-house, with officers’ quarters, on the forward 
end of the deck-house roof. The deck-house is 16ft. wide, and 
contains the towing machine room, owner’s private room, mess 
room, galley, and the quarters for the engineers and deck hands. 
There are two steam windlasses, a steam steering gear, and a 
steam towing machine with cylinders l4in. by Min., having 
200 fathoms of 1}in. wire cable. In towing, excessive strain 
causes the cable to pay out; and when the strain relaxes, the 
machine automatically hauls in the cable. Each boat has a triple- 
expansion engine, with cylinders 20in., 32}in., and 55in, diameter, 
and 3ft. stroke. The link valve motion is used, controlled by a 
steam reversing gear, and the low-pressure cylinder has a double- 
ported slide valve, while the others have single-ported piston 
valves. An adjustable cut-off is fitted. The crank shaft is built 
up, and is llin. diameter, with cranks set at an angle of 120 deg. 
The propeller shaft is 114in. diameter, working in a split cast 
iron sleeve, 4ft. 6in. long, which can be removed without unship- 
ping the screw or rudder. Steam is supplied by two Scotch 
boilers, 124ft. long and 124ft. diameter, set end to end, each 
boiler having three 40in. Adamson furnaces. The stokehold is 
between the two boilers, and the uptakes unite overhead, and 
connect with one smokestack. The boiler pressure is 1801b., and 
there is a 50in, fan in the stokehold. There are two steel pole 
masts, each carrying two triangular sails for emergency. 

Cupola linings. —This subject was recently discussed at a meeting 
of the American Foundrymen’s Association, as to the respective 
merits of single or double lining, bricks or blocks. Blocks are 
much larger than the standard in. fire-br'ck, and to allow for the 
contraction of the cupola shell upon the brick a space of Jin. or 
‘in. is left between the shell and lining, and filled with cinders. 





With a single lining of bricks more care must be taken on account | 


of the greater number of joints, and as masons generally make the | 


joints too thick, it is well to make the melters and their assistants 
put in the lining, as they will use very thin joints. Some foundries 
use a mortar almost as thin as water, and simply dip the bricks. 
This is a good plan, but requires a longer time for drying. The 
best lining is considered to be a double lining with 9in. bricks and 
blocks. The outer lining next to the shell is 44in. thick, built of 
the bricks, while the inner lining is of blocks laid close against the 
brick lining. The economy and advantage in double lining is that 
as there is no danger of the shell being burnt. Being protected by 
the permanent brick lining, the cupola may be run until the 
blocks are worn down to a mere skin, without any fear of accident 
or undue expense. In some cases a double lining is built of two 
walls of brick, 44in. thick, but as the bricks are 9in. high, the 
pressure will soon cause bulging and necessitate repairs. The 
bricks should be dried in an oven before using, and should be 
driven in place with wooden mallets instead of iron hammers. 
Hard-burned bricks should be laid opposite the charging door, as 
careless chargers will throw scrap in with such force as to damage 
the lining. Where adouble row of tuyeres is used, the lining will 
wear more rapidly than if a single row is used. The cost of 
lining per ton of iron melted in an average cupola, is estimated 
at 4d. 

A tramp steamer for lake service.—The steamer W. R. Linn, now 
being built at Chicago, will be one of the largest steamers on the 
Great Lakes, and will be operated as a tramp steamer, carrying 
cargoes of ore, coal, grain, or general freight wherever business 
offers. She will be an addition to a large class of vessels owned by 
individuals and companies and held for charter. The vessel will 
be 420ft. long over all, and 400ft. long between perpendiculars, with 
a beam of 48ft. at the water line. The hull will be 28ft. deep, and 
will have a draught—loaded—of 18ft., while the displacement 
tonnage—loaded—will be 9000 tons. The cargo holds will have a 
capacity for 6500 tons of freight, and in the deck-house will be a 
saloon with accommodation for eight passengers. This latter 
accommodation is provided on account of the growing practice of 
people taking long trips on the slower lake steamers for the sake 
of rest and recreation. In order to effect economy in coal con- 
sumption, the ship will be fitted with quadruple-expansion engines, 





and Yin. diameter, with a stroke of 12in., the low pressu ; 
above the high pressure, and each connected to the ae bein 
head, which is between the piston-rods. The wheels pee — 
diameter, with a wheel base of 5ft., the total wheel base of thet 
being 164ft. The weight in working order is about 24 tea @ car 
16 tons on the steam bogie. Flexible metallic joints in th 8) with 
and exhaust pipes allow for the swiveling of the bogie sam 
American vacuum brake is applied to all the wheels, Thee The 
man gives’ no attention to the fire during the trip. Theat 
run 38 miles at a speed of 30 to 40 miles per hour, hauling ate has 
freight car weighing about 40 to 45 tons, 6 8 loaded 
American locomotives for Corea,—The first railway in Coren ; 
being built and equipped by an American company, and will in 
25 miles long, extending south from Seoul, the capital city t t . 
port of Chemulpo. It will be of standard gauge. Four co 
locomotives of the Mogul type, having six coupled driving wh 4 
and a leading two-wheeled truck, have been built by the Brook, 
Locomotive Works, U.S.A. They have outside cylinders steel 
fire-boxes, iron tubes, extensive smoke-box, steam and a 
brakes on the driving wheels, side tanks, rear coal beste 
enclosed steel cabs, spring buffers, and the European ty ye 
‘knives ” instead of the American pilot or cowcatcher, me fi 2 
boxes are deep, and are designed for bituminous coal. The wl 
dimensions are as follows :— ii 
l4in. by 22%in, 


Cylinders 
8ft. Gin, 


Driving wheels 


Truck wheels ; 2ft. din. 
Driving wheel base 12ft. 3in, 
Total wheel base .. loft. 


30ft. lin. 
6in. by Thin, 

jin. by sin, 
3jin. by din, 
23in. 


Length overall .. .. 
Journals, driving axles 

= truck axles. . Sieh 08 
ee eer 
Piston-rod, diameter .. 


Connecting-rod, length Sft. Shin, 
Steam ports .. .. .. l2in. by lin, 
Mxhaust ports... os oe oe 00 es lin. by 2Jin. 
Valves (Richardson balanced) travel .. Sjin, 7” 


Zin. and in, 


outside and inside lap 
. 3ft. 10in. © 


Boiler (steel) diameter 





Steam pressure oe 140 Tb. 
Fire-box (steel), size .. 54in. by 35in, 

mA depth 5Shin. 
Crown stays... .. radial 
Dome, diameter .. lft. 10in. 
Tube plates jin, 
Boiler shell gin. 
Fire-box sheets “3 sin. and yin. 
Rail to centre of boiler tft. 2in. 
Rail to top of funnel .. llft. 2hin. 
Heating surface, tubes S75 sq. ft. 

a ee fire-box 714 sq. ft. 

ea “ total 646} sq ft. 
Grate area . sie aint ae ob a6 124 sq. ft. 
‘Tubes (iron) . A a ee eee 123 

», diameter 2in. 
ms length .. eer ae ee eee, 

Spark arrester -s oee ee oes) oee)6©WWire netting in smoke-hox 
ee an ne l0in. to I2sin. 
Blast pipe, diameter .. fin. to 4in. 
Capacity of tanks ee 0) gallons, 
Capacity of bunker... .. 2240 Ib, 


67,600 Ib, 


Weight on driving wheels 
a ea 78,600 Ib. 


Weight, total... .. . 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE spring quarterly meeting of the iron trade to-day— Thursday 
in Birmingham was overshadowed by the continuance of the 

Welsh coal strike, and by the extremely unsettled relations of the 

United States and Spain, There was a good deal of complaining 

respecting the non-delivery of material from South Wales, chiefly 

coke, steel, and pig iron; but manufacturers in the Principality are 
protected by the strike clauses in their contracts, and they 
reply to the expostulations of Midland consumers by pointing 

out that the inability to continue deliveries arises from a 

cause over which they have no control, namely, the miners’ strike, 

and that supplies shall come forward again as soon as possible after 
the dispute is settled. As far as new contracts are concerned, pur- 


| chases of Welsh material of any sort by Midland manufacturers are 


driving a single screw, and these engines will be of 2500-horse | 
power, sufficient to give a regular service speed of twelve miles per | 


The cylinders will be 2lin., 29in., 42in., and 64in. diameter, 
with a uniform stroke of 42in, Steam will be supplied by two 
marine boilers 14%ft. diameter, and 12ft. 6in. long. There will 
be six furnaces, and the working pressure will be 200 lb. per square 


hour. 


inch. The hull is entirely of steel, and much of the riveting is | 


done by compressed air riveting hammers, which are much lighter 
and smaller than the smallest pressure riveting machines, and can 
be used in very cramped space, while doing quicker and better 
work than ordinary hand riveting. 

Block signalling on country traumrays. -Many cf the electric rail- 
ways in the United States run through country districts, connect- 
ing towns and villages. The Dayton and Hamilton line is 384 miles 
long, connecting two cities of 80,000 and 30,000 population, and 
passing through seven or eight small towns and suburbs. The 
schedule time is 135 minutes, including all stops, and the fare is 
2s. 1d. Itisa single track line with passing places, and the cars 
are operated on the train-despatching system by means of tele- 
phones. The cars are 43ft. long, carried on two four-wheel trucks, 
and each car has a smoking room and a toilet room. The line is 
operated under the block system. At each siding is a box contain- 
ing five incandescent lamps, two in circuit with the next siding in 
front and three with the next siding in the rear. The lamps face 
in opposite directions, When a car arrives at the siding, the 
motorman looks to see if the three Jamps—connected with the 
next siding—are burning. If not, he knows the block is clear, and 
throws the handle of one of the double-pole switches, thus lighting 
the three lampsinthe box and the two lamps in the box of the 
next siding. This prevents another car from entering either end 
of the block. On arriving at the next siding he throws over the 
other double-pole switch of the same lamp circuit, thus putting out 
the five lamps. Every box has two of these switches, one in each 
circuit, by which the five lamps-—-three in one box and two in the 
next box—can be connected either to the trolley wire or to the 
ground. Each car has two motors of 100 horse power. Parcels 
and baggage are carried in separate cars. The permanent way has 
60 1b. flange and 701b. and 901b. girder rails, on 2500 sleepers 
per mile, and there are several large steel bridges on the line. 

Steam tramear.—A steam car for use on the branch lines of the 
New England Railroad was recently described in THE ENGINEER, 
and now the Cincinnati, Hamilton, and Dayton Traction Company 
has put in service a steam car on a line which consists partly of 
a railway suburban branch and partly of a suburban and country 
tramway. The car is 33ft. long over all, with engine-room and 
baggage compartment at one end, and has seating capacity for 
twenty-four passengers in cross seats, with a central aisle. A con- 
denser is mounted on the roof, and under the car are two feed- 
water tanks of 150 gallons capacity, one of which receives the water 
from the condenser. At the front end of the car is a boiler with a 
self-feeding fire-box supplied with coal through a chute from an 
overhead bin. Coke or anthracite coal is used for fuel. The boiler 
is 4ft. diameter, with 304 tubes, and has a fire-box 34ft. diameter, 
and Ift. 10in. deep, having twelve circulating tubes which guide the 
coal to the centre of the fire-box. The working pressure is 180 Ib. 
The car is mounted on two four-wheeled trucks or bogies. The 
rear one is merely a carrying truck, with wheels 2}ft. diameter. 
The front one is a steam truck on the Vauclain four-cylinder 
compound system, the cylinders being behind the rear wheels, and 
the front wheels being the main drivers. The cylinders are Adin. 





practically nil, producers being unable to supply except in small 
lots, and at fancy prices which Midland buyers will not look at. 
North of England hematite pigs, delivered Midlands, are steadily 
strengthening in price, for producers report that the Spanish or 
market is decidedly firmer in view of political eventualities. 

Midland prices all round, therefore, this afternoon, were well 
sustained at tne previous level, with here and there an extra half- 
crown being asked, Pig iron was quoted firm at 40s, for Stafford 
shire cinder, 44s. to 45s, for part-mine, 50s. to 55s. for ordinary 
all-mine, and 64s. 6d. to 67s. 6d. for best. Northampton: hir 
forge was 42s. to 43s.; North Staffordshire, 44s, to 45s.; and Dei by- 
shire, 45s, to 46s. 

In manufactured iron a slightly better tendency was mavi- 
fested. Best sorts, which have been in a good position lately, 
continue to be upheld by activity in naval circles, which necessi- 
tates considerable requirements in the way of anchors, cables, 
and other heavy forgings, in which best iron of great tensile 
strength still competes largely with steel. Marked bars were, 
therefore, firm on the £7 10s. basis they have for a long time 
occupied. Second grade bars occupy a fairly satisfactory position 
at £7, and common are in large out-turn at £5 12s. 6d. to 46. 
Good orders for special rivet iron were reported at £8 ; hoop iron 
is improving at £6 5s. to £6 10s., and gas strip is slow at 
£512s, 6d. Black sheets continue £6 to £6 2s. 6d. for singles ; 
£6 2s. 6d. to £6 5s. for doubles; and £7 to £7 5s, for lattens. 
Galvanisers tried this afternoon to lift quotations a__ little, 
but the general level remained about £9 10s. to £9 lds. 
f.o.b, Liverpool. If prices could only be raised in_ this 
department there would not be very much to grumble at, 
for the output continues plentiful, especially for export ; indeed. 
the quantity of galvanised sheets shipped abroad has risen from 
54,638 tons for the first three months of 1897 to 56,552 tons for 
the first three months of 1898, Australian requirements were 
about the same for the two periods, at between 11,000 and 12,000 
tons, and India improved from 10,163 tons to 12,478 tons, whilst 
the requirements of the Argentine Republic rose from 4173 tons 
to 5890 tons, 

From statistics recently available it appears that in the pro- 
duction of puddled bars South Staffordshire led the kingdom last 
year, its make having improved from 258,620 tons in 1896 to 
269,974 tons in 1897. These are still the largest number of pud- 
dling furnaces of any district in the kingdom, namely, 479 built, 
out of a total of 2188 built for the kingdom ; whilst North Staf- 
fordshire has 255, Shropshire 46, and Derbyshire 71. It is calcu- 
lated that the Midland make of manufactured iron last year 
included the following totals:—Bar iron: South Staffordshire, 
88,497 tons; Derbyshire, 19,369 tons; Shropshire, 10,627 tons. 
Sheets : South Staffordshire, 93,468 tons ; Shropshire, 12,500 tons. 
Angles: South Staffordshire, 25,346 tons ; Derbyshire, 15,737 ton. 
Hoops: South Staffordshire, 33,013 tons, These figures take no 
account of steel. 

Steel this afternoon was in good inquiry. The works were 
reported to be in satisfactory operation again after the holidays, 
and some good new contracts were booked at a shade above recent 
rates. Bessemer blooms and billets are quoted £4 10s, to £4 10s., 
and Siemens ditto, £4 15s. to £5. This has been the figure for 
about six months past, but it is 5s. per ton lower than twelve 
months ago. Steel girders are quoted £6 5s. to £6 7s. 6d., a d 
steel plates £5 17s. 6d. to £6 2s, 6d.; whilst steel angles are £5 ICs. 
to £5 15s,, and steel bars £6 to £6 2s, 6d, 
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NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Manchester. Both in the engineering, the iron, and the coal 

a the holidays during the past week have caused some inter- 
trades, to the ordinary course of operations. In the iron market 
— ay'owd only a very slow sort of business coming forward, 
beri nmediately before and since the holidays, but at the pits, 
both ny fhe present rush of shipping orders, as a result of the 
— Wales strike, and at engineering establishments, with the 
apace pressure of work all through, the stoppage of opera- 
t extended so indefinitely, and has, in fact, been cur- 
tailed in most cases as much as possible. | Establishments in all 
‘ shes of engineering have re-started, with orders on their books 
pene a well over the year, and not only this, but I hear of a 
, sd deal of new work that isheld in abeyance, owing tothe inability 
oe ineers to enter upon further orders at present, but which will 
pian, esate directly the completion of existing contracts affords 
png oe The outlook generally is regarded as insuring brisk- 
i all branches for a considerable time ahead, and the excep- 
tional pressure of work in the shipbuilding trade must necessarily 
result ina good many orders for special tools being placed with the 
leading firms in this district. ; , 

‘Atthe Manchester Iron ‘Change meeting on Tuesday there wasonly 
a very slow sort of market following immediately after the holidays. 
‘Any present quietude is, however, regarded as only temporary ; in 
fact, the exceptional briskness prevailing all through the principal 
iron-using industries is sufficient to insure a large consumption 
both of raw and manufactured material for some time forward, 
and, in view of this, makers are not only exceedingly firm, but not 
at all eager about selling. Contracts recently coming upon the 
market have, it is true, been taken by merchants at under the 
basis prices, but makers offer no concession upon their list rates to 
secure business against merchants who are underselling. 

In pig iron there is little doing really to test prices. Makers 
juotations may, however, be reported as all very firm at late rates. 
Lancashire pig iron is still quoted 45s. 6d. for forge to 48s. 6d. 
for foundry, less 24 ; Lincolnshire 43s, for forge and 45s. 6d. for 
foundry, and Derbyshire foundry 48s. 6d. net delivered Man- 
chester. For Middlesbrough perhaps a trifle under recent full 
rates would in some cases be taken, but the general quotations 
remain practically unchanged, open brands averaging 48s, 4d. to 
{8s, 7d., with makers quoting about 49s. 4d. to 49s. 7d. for No. 3 
foundry net, delivered is rail Manchester. Scotch iron is about 
steady at the prices ruling of late, averaging about 49s, 9d. for 
Glengarnock, and 50s. for Eglinton, net cash, delivered Man- 
chester Docks. American pig iron is hardening, owing to the 
restricted supplies now offering at the Manchester Docks, ordinary 
brands not being quoted under 45s, 6d. net cash. 

The position of the finished iron trade remains much as last 
reported, makers being fairly well supplied with orders for bars, 
and stiffening in their quotations, but any appreciable advance 
can only be obtained in exceptional cases. Delivered Manchester 
district, the average quotations are £5 13s. 9d. to £5 15s. for 
Lancashire, and £5 17s. 6d. to £6 for North Staffordshire bars. 
Sheets and hoops continue only in slow request, with prices un- 
altered. Nut and bolt makers report a good demand for all 
classes of goods, but list rates are unchanged. 

In the steel trade both raw and manufactured material continue 
inactive request, with prices steadily tending upwards. Hema- 
tites range, according to brand, from about 58s. and 58s. 6d. to 
59s, 6d. and 60s., less 25, delivered Manchester. Local billets are 
quoted £4 6s. 3d. net cash, 5 


exceptional 
tions has no 


Steel bars range from £6 to £6 5s. 
and £6 7s, 6d., with boiler plates £6 10s, to £6 12s, 6d. delivered 
in the Manchester district. 

Messrs. Crossley Brothers, Limited, of Manchester, have carried 
out large extensions and an almost entire reorganisation of their 
works at Openshaw, which are now probably the most modernly- 
eyuipped and complete of their kind in the kingdom, They have 
practically doubled their previous capacity, and are now in a 
position to turn out upwards of seventy engines per week, exclusive 
of pump, millwrighting, and jobbing work, which are also new 
branches of comparatively recent introduction. The other day I 
had an opportunity of going through their newly-organised and 
enlarged works, and a few notes will be of interest. The extensions 
include the erection of an entirely new department set apart 
exclusively for the manufacture of oil engines. This consists of a 
large range of shops, fitted throughout with new and modern 
machinery, most of which is of special design ; and I may add that 
the firm are constantly experimenting in the developing of im- 
provements in their oil engines, the manufacture of which has 
now become a very important branch of their trade. The firm 
have also largely extended their foundry, as they find, even 
with their present capacity of passing through 160 tons of castings 
per week, that this is not adequate for their requirements. Other 
additional features are an entirely new hydraulic installation for 
working their cranes, capstans, &c.; the fitting up of a complete 
brass-finishing department, and entirely new pattern stores, 
Throughout their whole works, in fact, there has been a complete 
re-organisation going on, which has included a very large introduc- 
tion of milling machinery, with quite a number of novelties in this 
class of tool, and the putting down of a considerable number of new 
labour-saving tools, many of American design, which they were 
compelled to order as one result of the recent engineering dispute, 
but the bulk of English manufacture. Amongst the special 
American tools which they have adopted, perhaps the most 
noticeable is a key-seater, which Messrs. Crossley were the first to 
introduce into this country, and they have now a second of 
these tools at work. These two American machines have displaced 
five slotting machines which were previously used for cutting-out 
the key-seatings, and although very small tools, they are so con- 
structed that they will take from the largest 8ft. fly-wheels down 
to the smallest articles that require to be operated upon, whilst 
they are so simple in management that practically an unskilled 
man can work them. Other American tools include automatic 
capstan lathes, convertible turning and boring machines, with a 
number of specially designed milling tools. Messrs. Crossley have 
also laid down a special tool department for making all their 
cutters, jigs, and gauges, to meet the requirements of producing 
all parts of their engines on the interchangeable system, 

So far as inland business is concerned, there is no very material 
change in the position generally of the coal trade throughout this 
district. The better qualities are still muving off steadily for 
house-tire purposes, and the lower descriptions are also in generally 
good request for ironmaking, steam, and various manufacturing 
requirements, Now, however, that collieries—it may be only 
temporarily—are finding a ready shipping sale for any surplus 
output of round coal, there is a tendency to stiffen up on the prices 
that have recently been ruling at the pit mouth ; and although it 
1s only in exceptional cases that there is any actually announced in- 
land advance, prices, taking them all through, may be said to have 
hardened up to the maximum quotations for house-fire qualities, 
with common round coals, for steam and forge purposes, averaging 
about 7s, per ton. Necessarily there has been an increased pro- 
duction of slack owing to stocks being filled up to meet shipping 
orders, but notwithstanding this engine fuel is also moving away 
readily, with a stronger tone in prices, shipments taking away any 
present extra output. For inland sales prices at the pit mouth 
average about 3s. 6d. for common, 3s. 9d. to 4s. 3d. for medium, 
and 4s, 6d, to 5s. for the best qualities. Although for inland 
trade prices have scarcely more than stiffened up to maximum 
rates, there has been a general and substantial be Fra on ship- 








ping orders for all classes of fuel, ranging in most cases from 2s. 
up to 3s. per ton. It is, however, difficult to give any really fixed 
prices, as these in a great many instances are regulated according 
to circumstances, sellers for the time being getting the best prices 
they can, wherever there is any pressure for immediate supplies. 
Ordinary qualities of steam coal may be reported as fetching about 
10s. to 10s, 6d., with better qualities of round about 11s. 6d. to 
12s., delivered Mersey ports. In slack also a substantial advance 
eee NE current rates has been got upon orders for ship- 
ment, 

Barrow.—The position of the hematite pig‘iron trade remains prac- 
tically unchanged, and makers are still firm in their transactions 
and steady in their quotations, which are at 50s. to 50s. 6d. per 
ton net, f.o.b., for mixed Bessemer numbers. There is a good 
demand for warrant iron ; but holders are much firmer, and are 
quoting 49s. 64d. net cash, 49s, 6d. buyers. Their position is best 
illustrated in the fact that they have not cleared a ton of pig iron 
during the week, and stocks remain as last week at 176,716 tons, 
or a decrease of 7734 tons since the beginning of the year. One 
of the ten furnaces at the Barrow Steel Works has been blown out, 
and there are now forty furnaces in blast, as compared with thirty- 
six in the corresponding week of last year. 

Iron ore is in very active request. It is a great disadvantage to 
the smelters in the district that the yield is so much below the 
actual demand, with the consequence that a larger importation of 
Spanish and other ores is necessary than would otherwise be the 
case, and with the further effect that the output of the furnaces 
is not as large as it would be if the native supply of raw 
material were fuller. Prices show no variation. They are still 
at lls. 6d. to 12s. per ton net at mines for good ordinary sorts, 
while Spanish ores are at about 15s, net at West Coast ports. 

The steel trade is very busily employed, and orders are so 
well held that the maintenance of the present state of activity at 
local works may be expected to continue for a long period 
beyond the present year. Heavy rails are in good inquiry, and 
are still quoted at £4 10s, per ton net f.o.b. There is also a good 
business doing in heavy tram rails for Sheffield and other places. 
Steel shipbuilding material is in good demand, and makers are 
already very busy on orders, which will keep their mills employed 
for some months to come. In the other departments of the steel 
trade business is very briskly maintained, and the outlook is in 
every sense satisfactory. 

There is no new feature to note in the shipbuilding and marine 
engineering trades, except the fact that at the Naval Construction 
Works at Barrow, Messrs. Vickers, Sons, and Maxim are busy 
with extensions of workshops, in which new machinery to do heavy 
work is to be placed. The capacity of production of the Barrow 
yard is to be largely tices 

Coal is tirmer, owing to the South Wales strike, and better prices 
are expected. 

Shipping is fairly employed at West Coast ports. The exports 
of pig iron for last week were 4450 tons, and of steel 14,569 tons, 
as compared with 9830 tons of pig iron and 12,020 tons of steel in 
the corresponding week of last year, showing a decrease of 5374 
tons of pig iron and an increase of 2549 tons of steel. The aggre- 
gate shipments of pig iron this year represent 133,813 tons, and of 
steel 156,694 tons, as compared with 117,412 tons of pig iron and 
125,772 tons of steel in the corresponding period of last year, 
showing an increase of 16,401 tons of pig iron and 30,922 tons of 
steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the Yorkshire coalfield the Easter holidays have been influenc- 
ing trade for some days, and will continue to do so throughout the 
present week. In spite of the mild weather which prevails, the 
trade in house coal is well maintained, the metropolitan and local 
demand being alike steady, and values remaining unchanged. 
Owing to the somewhat disturbed conditions of trade, which have 
been accentuated by the trouble in the South Wales coalfield, 
business is somewhat firmer, and consumers who want supplies for 
foreign delivery are being asked to pay more money. Best Silk- 
stones make 8s, 6d. to 9s. per ton; ordinary, from 7s. per ton ; 
Barnsley house, 7s. 6d. to 8s, per ton ; seconds, from 6s. 6d. per 
ton. Owners of steam coal pits are benefiting considerably by 
the shutting off of the Welsh supply, inquiries for the Humber 
having increased, while fresh customers are being booked in Man- 
chester and Liverpool. Coalowners are obtaining orders for 
prompt delivery at 2s. 6d. to 3s. 6d. advance on normal prices. 
Of course this improvement will disappear the moment the Welsh 
difficulty comes to an end. In the general run of the South York- 
shire coal trade, however, business is undoubtedly firmer all round. 
Barnsley hards fetch 7s. 3d. to7s. 9d. per ton ; seconds, from 6s, 3d. 
per ton ; gas coal steady and engine fuel in large request. Lanca- 
shire and manufacturing districts are taking an increased tonnage 
of the smaller coal, values being firm: nuts, 6s. to 6s, 6d. per 
ton ; screened slack, from 4s. per ton ; pit slack, from 2s. per ton. 
Coke is again somewhat feeble, although the present conditions 
cannot possibly prevail for any length of time. Best coke is at 
lls, to 12s. per ton; ordinary, 9s. to 10s. per ton. These quota- 
tions are the same as last reported. 

The return of the Hull Chamber of Commerce for March shows 
an increase in the volume of trade, the total weight sent to the 
Great Yorkshire port being 191,152 tons, against 183,232 tons for 
March of 1897, The aggregate from January to March was 
571,792 tons, against 518,880 tons. Denaby and Cadeby Mains 
are again an easy first with 23,200 tons for the month, although 
this weight is 4000 tons less than for the corresponding month of 
last year. In three months these collieries sent to Hull 70,976 tons, 

3,568 The export 
trade from Hull showed a total for the month of 65,669 tons, 
against 69,290 tons; for the three months 169,139 tons, against 
159,004 tons. Sweden and Norway received a total of 15,386 tons, 
against 15,690 tons ; and for the three months 53,106 tons, against 
36,267 tons. Holland came next with 10,800 tons, against 
15,099 tons ; in the three months 23,897 tons, against 26,145 tons. 
Germany was very close with 10,407 tons, against 14,177 tons ; for 
the three months 27,417 tons, against 40,646 tons. Only a slight 
business was done with Russia, and that was about the same as for 
the corresponding period of last year. 

The Board of Trade returns for March, so far as they affect 
unwrought steel, hardware, and cutlery, are not satisfactory. 
There is a considerable advance in steel, the value exported last 
month having been £245,068, against £227,677. The decreasing 
markets were Sweden and Norway, Germany, Holland, United 
States, and British North America, increases being shown by 
Russia, Denmark, France, British East Indies, and Australasia. 
In cutlery the total exports last month were only £42,997, and for 
the three months £125,341; in hardware £133,995, and for the 
three months £355,043. Comparisons with the corresponding 
periods of 1897 cannot be made, as last year hardware and cutlery 
were lumped together, and now the returns are presented sepa- 
rately. In the general heavy and light trades of the city there 
are few changes to report. The holiday season is now on, but so 
busy are several of the larger firms that Easter Monday was the 
only holiday taken, An extraordinary demand is reported in 
engineering and machinery-producing establishments all over the 
country. Sheffield manufacturers benefit by this in the rolling 
and forging of the steel, and in the supply of many of the parts. 
Those who make a speciality of electrical machinery and appli- 
ances are so pressed for deliveries that overtime is generally 
being made. 

For steel, malleable iron, and other castings there is an excep- 
tional demand, and both on home and foreign account the increased 
business previously noted in railway material is fully maintained. 
There is undoubtedly a busy year before manufacturers of marine 
material, the weight of shipping recently given out being abnor- 
mally large, and it must produce excellent work in shafting, 


castings, &c. In gas, water, electric, cable, and other piping, the 
firms of Sheffield and district are employed full time. There is 
not so much doing in cutlery as could be desired, the falling away 
in the American market having been exceedingly serious. With the 
exception of a few lines in the higher grades of goods, there is very 
little prespect of the United States markets again resuming their 
old activity. 

The Sheffield City Council, on the 13th inst., unanimously 
approved the promotion of a Bill in Parliament to confirm the 
agreement with the Electric Light and Power Company, Limited, 
for the acquisition by the Corporation of the undertaking of the 
company. The Council also decided to pave West-street, one of 
the leading thoroughfares, with wood instead of granite, by thirty- 
one votes to sixteen. The vote is the outcome of the long and 
stiffly-fought battle of granite +. wood 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

TuIs week being a broken one for business men on account of the 
holidays, there has been very little doing; but still the tone is 
somewhat better than it has been, though consumers are not yet 
prepared to do much until they can see the outcome of the present 
quarrel between Spain and the United States. That isan effectual 
deterrent to speculation, and industrial enterprise is for the pre- 
sent almost at a standstill. There can be no doubt that trade is 
less active than it was at the corresponding period of last year ; 
that is proved conclusively by the statistics both local and Imperial. 
The Board of Trade returns of our exports and imports during 
March are not encouraging, as they show a decided falling off in 
the exports compared with the figures for the third month of last 
year, and, further than that, railway traffic receipts are not so 
satisfactory, while the same may be said of local shipments and 
stocks. Pig iron shipments, though on a larger scale than during 
the first quarter of this year, are not equal to those of the corre- 
sponding period of last year, and producers are rather disappointed 
at this. They are getting better prices for their iron than they 
did in April last year, but the volume of their trade is somewhat 
curtailed, and they are not reducing their stocks much, if at all ; 
whereas at this time last year the deliveries largely exceeded the 
production. 

Most continental countries are this year taking less Cleveland 
iron than in the spring of last year, and more especially is this the 
case with regard to Germany and Belgium, which countries are 
producing more, and thus more fully supply their own require- 
ments. Welsh pig iron consumers also are taking less Cleveland 
iron than for several years past, and for the same reason, for firms 
which were good customers now have furnaces of theirown. But 
if less pig iron is sent more steel billets are being forwarded to 
Wales. The shipments of pig iron from the Cleveland district this 
month to the 13th reached 43,856 tons, as compared with 39,158 
tons last month, and 51,351 tons in April, 1897. The stock of 
Cleveland pig iron in Connal’s warrant stores on 13thinst. was 89,322 
tons, a decrease of 3040 tons this month, while the stock of hema- 
tite pig iron was 44,499 tons, increase 157 tons. Heavy with- 
drawals of Cleveland pig iron have been reported since our last 
report, 2365 tons on the 9th, and 2116 tons on the 12th. 

Prices of Cleveland pig iron have continued weak, but consumers 
buy very little, and the large shipments are in satisfaction of 
orders given out in the early part of the year, and in some cases 
last autumn, for there are some continental merchants who buy 
in the autumn for delivery the next spring. Generally any pur- 
chases now made are to satisfy hand-to-mouth requirements. 
Both makers and merchants have been selling No. 3 Cleveland 
pig iron at 40s. per ton for early f.o.b, delivery, but the leading 
brands cannot be had at that figure. Cleveland warrants are 
kept at about that price. No. 4 Cleveland pig iron is sold at 
39s. 6d., and grey forge at 38s. 3d. The difference of 1s. 3d. per 
ton between these two qualities is unusual, the difference 
generally being 6d., but No. 4 is very scarce, while grey forge 
is rather plentiful, and not so easily disposed of, as it has to be 
consumed locally, while No, 4 is largely shipped. Messrs. Bolckow, 
Vaughan, and Co., are increasing their blowing power at the 
furnaces in connection with their Eston Steelworks. They are 
also lengthening their Eston Wharf by 450ft. so that they may 
have adequate accommodation for exporting pig iron and importing 
iron ore. Their rails and other finished produce which are or 
abroad will as heretofore be shipped from Middlesbrough dock. 

The prospects of the hematite iron trade are somewhat uncertain, 
as so much depends upon the course of events in connection with 
the dispute between Spain and the United States. The outbreak 
of hostilities cannot but be followed soon by an increase in the 
price of Spanish ore. The Americans are not in a position to 
interfere directly with the ore trade between Spain and other 
European countries, but the Spaniards themselves may interfere, 
seeing that they will probably draft many of the miners into the 
army, and thus cause a scarcity of labour at the mines. Further 
than that, it is stated that a tax will be put upon shipping, which 
will increase freights, and therefore the cost of the ore delivered 
here. The present price of mixed numbers of East Coast hematite 
pig iron is 50s. per ton, and average Rubio ore is still obtainable at 
14s, 6d. per ton delivered at Middlesbrough or on the Tyne. 

The accountants have certified that the average price realised 
for No. 3 Cleveland pig iron during the quarter ended March 31st 
was 40s. 6°47d. per ton, as compared with 40s. 9°93d. in the 
previous, a decrease of 3°46d. per ton; and wages at the blast 
furnaces in the North of England will be reduced three-quarters of 
lper cent. Railway rates for ironmaking materials, which are also 
regulated by this sliding scale, have not beenaltered. A reduction 
in the realised price was not unexpected, as quoted prices have 
dropped. . 

The statistics of the Middlesbrough Chamber of Commerce for 
the quarter ended March 3lst rather favour the opinion that the 
best of the revival of trade has been experienced, and that quieter 
times must be looked for. In almost everything the figures com- 
pared badly with those of the first quarter of last year. Pig iron 
shipments are worse by 16 per cent., exports of manufactured iron 
and steel by nearly 30 per cent., imports of iron ore by 24 per 
cent., and the value of all goods shipped from the port, with the 
exception of coal and coke, by 11 per cent. Shipments of coke, 
salt, and chemicals also fell off. Of the 87 Middlesbrough blast 
furnaces, 67 were in operation at March 31st, of which 44 were 
producing ordinary Cleveland pig iron, and 23 hematite, &c. The 
North-Eastern Steel Company at the Acklam Ironworks, and Sir 
B. Samuelson and Co. at the Newport Ironworks, have each blown 
in a furnace, while Messrs. Gjers, Mills, and Co., at the Ayresome 
Ironworks, have blown one out. The estimated production of 
pig iron during the quarter was 345,000 tons of ordinary Cleveland 
pig iron, and 230,000 tons of hematite, &c. ; total, 575,000 tons ; 
mmcrease on previous quarter, 10,000 tons; and on corresponding 
quarter of last year, 40,000 tons. The total shipments of pig iron 
were 219,621 tons ; decrease on last year, 44,350 tons, all in oversea 
deliveries. Of manufactured iron and steel, 110,075 tons were 
exported ; decrease, 52,531 tons. The imports of iron ore were 
279,706 tons, against 364,605 tons in the corresponding quarter of 
last year. The value ot all the shipments, except coal and coke, 
was £1,013,135, a decrease of £124,586. 

The demand for manufactured iron and steel is rather quiet at 
present, but producers have no lack of orders booked, and have 
excellent prospects, for every industry that consumes their iron 
and steel is active and flourishing. The price of steel ship plates 
is £5 12s, 6d.; steel ship angles, £5 10s.; iron ship plates, 
£5 7s. 6d.; iron ship angles, £5 5s.; common iron bars, £5 ds.; all 
less 24 per cent. f.o.t. Rails are in fair request, and £4 10s. net 
at works continues to be the quotation for heavy steel rails. 

There is great activity at the shipyards now, though the 
launches during the first quarter of the year have been few. Only 





one vessel was launched at Middlesbrough, and that a small 
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one—530 tons gross register. Seldom, however, have shipbuilders 
had so large a tonnage on order. It is estimated that the Tyne 
builders have contracts booked for 250,000 tons of shipping, and 
on the Wear and Tees the firms are almost as well situated. Messrs. 
Craig, Taylor, and Co., at Thornaby-on-Tees, are enlarging their 
yard. Messrs. Wm. Doxford and Sons, Sunderland, who have 
already built four of their turret-deck steamers, of 7600 tons, for 
the Clan Line, and have a similar vessel of 8000 tons nearly ready 
for the same line, have booked an order for a sixth steamer of the 
same size. Messrs. Laing, of Sunderland, have launched the 
Tuscarora, which is claimed to be the largest oil tank steamer 
ever built. This is for the Anglo-American Oil Company, and will 
carry 7000 tons of oil in bulk. The death is announced of Mr. 
Richard 8S. Hopper, who for many years was manager of the ship- 
yard at Stockton, owned formerly by Messrs. Pearce, Lockwood, 
and Co., and since by Messrs, R. Ropner and Son. He was a 
native of Tyneside, and was aged sixty-nine years, The engineer- 
ing industry is very active, and firms are much pressed to get work 
out of hand, so much so that in some cases the employers wanted 
their men to work over the holidays, and offered them extra wages 
to do so, but the men refused on the ground that as they were 
laid off for seven months to suit the masters’ convenience they— 
the men—were not prepared to forego their holidays to expedite 
the work. 

The dispute between the Welsh coalmasters and their men has 
sent a large number of orders for steam coal to this district, and 
more could be had if the coalowners were able to guarantee 
delivery. The rate for best Northumberland steam coal has gone 
up very considerably, to double what was quoted a few weeks ago. 
Even towards the close of last month 8s. 3d. per ton f.o.b. would 
be taken, this week 16s. to 18s. has been paid. It is reported that 
the British Admiralty has given orders for 9000 tons for shipment 
during the current month from three collieries, and the price paid 
ranges from 17s. to 18s. f.o.b. Tyne or Blyth. Ordinary bunker 
and unscreened coking coals are quoted at 10s. per ton, and gas 
coals have improved to 8s. per ton. Steam smalls, which last 
month could be bought at 3s. 6d., now realise 6s, to 7s. per ton. 
For foundry coke there is a good export demand, and as much as 
18s, per ton has been paid, but blast furnace coke for consumption 
in the district is still obtainable at 13s. 6d. The official ascertain- 
ment shows that the average realised price of Northumberland 
coal for last quarter was 1°37d. per ton less than during the 
previous quarter ; wages are unaffected. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

BusINEss in the different branches has been curtailed by the 
holidays, and there has also been some cessation of labour. The 
outlook in all departments of the iron trade is encouraging, but 
the unsettled state of foreign politics, together with labour troubles 
at home, tends to shake confidence to some extent. 

The Glasgow pig iron warrant market was closed from Thursday 
till Tuesday, and since its opening only a moderate business has 
transpired. Scotch warrants have been done at 46s, ld. and 
46s, 1}d. cash, and 46s, 3d. to 46s. 5d. one month. For Cleveland 
warrants there was very little demand, the prices being 39s. 114d. 
cash, and 40s, 2d. one month. Cumberland hematite warrants 
were done at 49s. 6d. and 49s. 64d. cash, and 49s. 9d. and 49s, 10d. 
one month. Middlesbrough hematite warrants were quoted 
nominally 50s, 6d. cash. 

There is no change in the amount of the output of pig iron. 
The furnaces in blast number eighty-one, compared with the same 
number at this time last year, and of the total thirty-five are pro- 
ducing ordinary, forty hematite 4nd six basic iron. 

Scotch-made hematite pigs are n brisk demand, selling in large 
quantities and delivered straight from the furnaces to the steel 
works, the price quoted by merchants being 53s. 6d. per ton. 

The prices of ordinary Scotch pig iron are as follows, one or 
two brands being 6d. lower than last week :—Govan and 
Monkland, f.o.b. at Glasgow, Nos. 1, 46s. 74d.; Nos. 3, 
46s, 3d.; Wishaw and Carnbroe, Nos. 1, 46s. 10}d.; Nos. 3, 
46s, 44d,; Clyde and Summerlee, Nos. 1, 5ls.; Nos. 3, 47s. 6d.; 
Gartsherrie and Calder, Nos. 1, 51s. 6d.; Nos. 3, 47s. 6d.; Coltness, 
No. 1, 52s.; No. 3, 48s.; Glengarnock, at Ardrossan, No. 1, 
5ls. 3d.; No, 3, 46s. 3d.; Eglinton, at Ardrossan or Troon, and 
Dalmellington, at Ayr, Nos. 1, 48s. 3d.; Nos. 3, 46s. 9d.; Shotts, 
at Leith, No. 1, 52s.; No. 3, 48s.; Carron, at Grangemouth, No. 1, 
51s. 6d.; No. 3, 48s. 

One or two of the special brands are quoted about 6d. below 
the rates that have been current for some time. There is a feel- 
ing, however, that in the present circumstances of the trade prices 
are not liable to give way to any appreciable extent. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 8563 tons, compared with 8838 in the corresponding 
week of last year. The inquiry shows a little improvement upon 
what has been recently experienced, but the foreign trade is yet 
much behind former times. 

In the manufactured iron trade there is little change to notice. 
The tone of the finished iron market is steady, the demand being 
encouraging ; but some increase in prices is held to be desirable. 
The steel trade is very active. All the works are running well, 
and some of them turning out very large quantities of material. 

The Board of Trade returns for March were not cheering read- 
ing for those engaged in the iron trade, inasmuch as they showed 
a large decrease in the exports of pig iron and railway material. 
It is hoped that this decline may be only temporary, but in the 
meantime it has certainly been noted as a point not unlikely to 
tell against the market. 

The demand for raw iron for consumption at home is certainly 
large. It is believed that the current output of pig iron is being 
all carried away. Stocks in the Glasgow stores continue to show a 
decrease—although that is not very great—week by week. The 
reduction in the past week was 480 tons, and the total stock of 
331,000 tons is 30,000 tons less than it was at this time last year. 
The consumption of English iron in the West of Scotland is 
apparently on the increase. The arrivals of Middlesbrough pigs 
at Grangemouth amounted in the past week to 11,973 tons, being 
1908 tons more than in the corresponding week of last year. 

A number of fresh shipbuilding orders are reported. 

The coal trade has been excited and irregular in consequence of 
the strike in South Wales. An active demand has been experienced 
for prompt coals for shipment to the Mediterranean, River Plate, 
and elsewhere, and the number of steamers chartered outwards 
from the Clyde within the last ten days has been unusually large. 
Prices of coals have gone up ls. 6d, to 2s., and in some cases 2s, 6d. 
per ton in cases where prompt delivery could be given, and a 
number of the coalmasters have raised prices about 3s. per wagon 
of 24 ewt. to the domestic consumer. 

It is feared that the disturbance of normal conditions in the coal 
market may exert an unfavourable effect on trade generally, 
especially if the Welsh dispute should be prolonged. At present 
the increased prices are only obtained for a proportion of the coal, 
brought into the market, but the prices charged to manufacturing 
consumers at home are likely to be enhanced in such a way that 
the cost of production will be seriously affected. In such an event 
the development of trade will be to some extent arrested, and 
not a little inconvenience caused to trade generally. 

The coal shipments from Scottish ports in the past week were 
considerably larger than usual, amounting to no less than 178,708 
tons, compared with 133,778 in the preceding week and 138,778 in 
the corresponding week of last year. 

Encouraged by the trouble in Wales, the colliers in the West of 
Scotland are pressing hard for an advance of wages. In some 
places the men have been working short time, but this is not 
generally favoured. Should the present state of the market con- 
tinue for a short time, it is not at all unlikely that some concession 
may be made to the men, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE strike in the chief steam coal districts has had the effect of 
giving increased animation to places which usually take a secondary 
place as coal suppliers. Monmouthshire coal has been despatched 
into all quarters of Glamorganshire, and house coal, which for 
some time has been sold at 14s., has been advanced to 25s, In 
addition, Scotch coal has come in, and quantities from the Mid- 
lands and from the Forest of Dean. The Cardiff docks have, of 
course, presented as depressing a spectacle as the Exchange, but 
by dint of hard work some large shipments were made up to 
Wednesday. One day 2660 tons were despatched to Talcuham, 
2200 to Port Said, and 3500 to San Juan. On another day, 5522 
tons to Singapore, 4400 tons to Constantinople, 1700 tons to 
Rochelle, and 1900 tons to Barcelona ; but many vessels left in 
water ballast to Jamaica, Cadiz, and other destinations, From 
Swansea 2850 tons went to Swinemund, and 1250 tons to Rouen, 

Quotations, as may be imagined, are difficult to get, and fancy 
prices have been realised in many quarters. In Cardiff last “ak 
parcels of small coal realised as much as 15s, I heard of one coal- 
owner who held a stock of nearly 1000 tons best large steam, and 
cleared at 20s. per ton. Small lots of best steam, held by middle- 
men at Cardiff, sold on Monday at prices ranging between 18s, 
and 25s, Best house coal is selling as freely as it is obtainable, 
and is now classed in two divisions: best, for shipment, 22s.; 
inferior, 18s, to 20s, Large quantities of coal from the Forest of 
Dean, the Midlands, and the North of England are now in the 
Cardiff market, and the local papers teem with advertisements 
from each district, quoting prices, and offering prompt delivery. 
Cannock Chase coal is to be seen at Penarth. The coke market is 
strongly affected, and makers holding stocks have sold well. 
Furnace coke has sold at 24s, to 25s.; foundry, 26s. 

Production of coke has been almost brought toa close, Similarly 
with patent fuel, and in the Cardiff market as much as 22s, has 
been quoted, At Swansea the patent fuel trade has been very 
brisk. Last week the shipments amounted to 10,136 tons, of which 
2000 tons went to Phillipville and 1900 tons to Volo. Quotations 
are not given on 'Change. Last week Cardiff shipped 3000 tons 
fuel to France. Swansea last week despatched 27,066 tons coal to 
foreign destinations. The falling off in the production of coal 
only amounted to 6000 tens, as compared with the corresponding 
week. The stoppage of collieries in the Newport district seriously 
affected the port, and the published list was of the scantiest 
character, the total sent to foreign destinations amounting to 
1510 tons, and to coastwise 3449 tons only. 

Water was let into the Port Talbot docks on Thursday ; and it 
is stated that by July the dock officials will be able to deal with 
vessels of 3000 tons. It is satisfactory to note that the traffic on 
the new Port Talbot railway is becoming marked in character. On 
Monday fully a thousand passengers were carried. The railways, 
eighteen miles in length, are to be completed by June, and by that 
time the system will extend to thirty-seven miles, The contractors 
are Messrs. Topham, Jones, and Railton. 

In the Briton Ferry district cargoes of Spanish ores have been 
discharged during the week, and the Cambrian coke ovens and 
also the patent fuel works have been busily employed, 

March statistics are now to hand, and, in view of the coal crisis 
and stagnation, afford pleasant reading. During the month the 
aggregate shipments of coal, foreign and coastwise, at the South 
Wales ports totalled 1,828,574 tons, as against 1,740,400 tons in 
the corresponding period of 1897, while, compared with February, 
the returns show an increase of 165,781 tons. This is another 
practical proof of what the colliers have lost by their impulsive 
action, carried on in defiance of their own leaders. 

Cardiff took the lion’s share in coal shipment. In iron and steel, 
during the quarter ending March, Cardiff shipped 15,028 tons; 
Newport, Mon., 5623 tons; Swansea, 2342 tons. In coke, Cardiff 
despatched 22,645 tons; Newport, Mon., 3912 tons; Swansea, 
4325 tons. In patent fuel, Cardiff again took first place, shipping 
87,261 tons ; Newport, Mon., 7276 tons ; and Swansea, 77,037 tons, 
During the quarter Llanelly shipped 58,920 tons. In coal shipments, 
foreign, Cardiff takes the leading position in the United Kingdom, 
In foreign and coastwise combined, March totals show that it ranks 
third, Newcastle-on-Tyne being first, and Sunderland second. 

Large quantities of pig iron and ore came into Swansea last week. 
On ’Change midweek it was reported that no alteration had taken 
place in pig iron. Stocks showed a decrease in all classes of iron, 
except Cleveland. No business was reported as having been done 
in South Wales, and the shipments from Cumberland indicated a 
decrease on the week. A fair amount of business is in hand, but 
in the face of a very possible stoppage of all the iron and steel 
works, and of many of the associated industries, prospects are 
everywhere regarded with apprehension, and quotations, even 
when given, are considered as simply nominal, During the week 
1700 tons rails were despatched from Cardiff to Bombay, and 
800 tons to Rostock and Aarhus, while Newport, Mon., sent 
90 tons to Bridgwater. 

The following were the quotations on ‘Change Swansea mid- 
week :—Pig iron Glasgow warrants, 46s, 1d. cash buyers ; Middles- 
brough No, 3, 39s. 114d. prompt, other numbers in proportion ; 
hematite warrants, 40s. 64d. mixed numbers ; Middlesbrough 
hematite, 50s, 6d.; Welsh bars, £5 7s. 6d. to £5 10s.; sheet iron 
and steel, £6 7s. 6d. to £6 10s.; steel rails, heavy sections, £4 10s. 
to £4 12s. 6d.; light, £5 10s. to £5 12s. 6d. Bessemer steel, tin- 
plate bars, £4 1s. 6d.; Siemens, £4 2s. 6d. No quotation given 
for tin-plates. Block-tin, £65 2s, 6d. to £65 17s. 6d. Swansea 
coal quotations, steam and bituminous, also coke, were given mid- 
week as follows, ‘‘ Prices according to private arrangement, owing 
to strike.” The only quotations given openly were these, for 
anthracite coals :—Best, 11s. to 11s. 6d.; second quality, 10s. to 
10s, 6d.; ordinary large, 9s. 6d. to 10s., small supply ; culm, 7s. to 
7s. 6d., all delivered in Swansea f.o.b., cash thirty days, less 
24 per cent. 

The shipments of tin-plates last week amounted to 23,230 boxes, 
and receipts from works 45,673 boxes, Present stocks 158,762 
boxes, Serious complaints have come to hand of works stopped, 
all or partially, owing to short arrival of coal or tin bars. The 
tin-plate trade is quiet, but some fair expectations are entertained, 
and large shipments will take place forthwith to Russia, Statistics 
now enable me to review the business done during March. The 
total shipments of tin and black plates amounted to 14,351 boxes, 
as compared with 17,223 boxes in March, 1897, the heaviest month 
of that year. 

The following is the official list :—To Russia 2237 tons, as against 
7145 tons ; Sweden, 126 tons, against nil ; Denmark, 126 tons to nil; 
Germany, 1543 tons to 2009 tons; Belgium 51 tons to nil ; France 
1646 to 1509 tons; Portugal, 1083 tons to 616 tons ; Italy, 812 
tons to 1144 tons; Austria, 298 tons to 111 tons; Eastern ports, 
2656 tons to nil ; Brazil, 98 tons to nil ; United States, 3509 tons to 
4689 tons, 

At the monthly meeting of the Swansea Harbour Trust this 
week a decrease of 15 per cent. in imports was recorded, but an 
increase of 14 per cent. in exports. The Executive reported a 
satisfactory arrangement for the letting of the Tennant Wharf. 
It was further reported that on and from the Ist inst. a rebate of 
14 per ton had been agreed upon on all tin-plates carted down to 
the Prince of Wales Dock and shipped by the trustees under their 
consolidated rate, irrespective of their ultimate destination. 
Hitherto the rebate had only been applied to plates shipped to the 
United States or to Batoum, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
PROSPECTS in the iron industry are decidedly improving. The 
accounts that were — of last week’s trade in iron.and steel on 


the Rhenish-Westphalian and also on the Silesian markct have 
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been satisfactory as regards the number of contracts soe 

“Sa % of . . S Secured 
Prices have not been showing any appreciable change for 4, 
better. Pig iron, generally, continues rather neglected, bs 
purchases made being of a moderate description. A brisk acti the 
is reported to be going on at the bar and girder mills, and th Me 
likely to increase during the next months, as the business Hg & 
building line promises to be very strong. Dealers are ped na 
less reserve and buy pretty teaanie now. In bars a fair amous 
of export orders has been booked, and for fresh contracts the 
term of delivery stipulated for is four to five wecks gener; lly. 
The railway and engineering trades have excellent Prospects, th; 
Prussian State Railways having recently given out orders for bas 
goods wagons, The ren! Union Ironworks are adding 
wagon factory to their establishment. ga 

The Holland-American Line in Rotterdam is reported to hive 
entered into negotiations with German shipbuilding tirms concern. 
ing the building of a large first-class Atlantic steamer, In German 
industrial circles considerable importance is attached to this fact 
as the above-mentioned line have hitherto ordered their steamers 
in England, 5 

In Austria-Hungary the business in most sorts of structural 
material is lively and pretty regular, but other articles of ra 
remain in dull request. The bar trade, for instance, shows nt 
inclination to improve, offers being more numerous than inquiries, 
Sheets, too, remain flat. The shipbuilding and engineering trades. 
on the other hand, are sure to be very busy for several months tg 
come. The Marine Department intends to spend, within the 
next five years, forty to fifty million florins on the enlargement of 
the fleet, and the Railway Minister has asked for a credit of 
thirty-nine million florins for the laying down of new railway lines 

The machine shops of the Hungarian State Railways are going 
to be considerably enlarged, the sum of two million florins being 
at their disposal, 

The French iron business is beginning to develope pretty satis. 
factorily. Demand is increasing, and prices are gradually showing 
more firmness. The Orleans Railway has given to inland works 
the supply of 6000 t. steel rails, at 172f. to 173f. p.t. 

Demand is improving on the Belgian iron market from week to 
week, and the physiognomy of the iron industry might be cop. 
sidered a comparatively bright one but for the continued dulness 
in the condition of prices, which are in many instances hardly 
paying. List quotations are ;—Merchant iron, No. 2, for export, 
125f. p.t.; girders, 127°50f. p.t.; plates, No. 2, 135f. p.t.; steel 
ates, 142°50f. p.t. Inland prices are, for merchant iron, 
No, 2, 127°50f. p.t.; girders, 130f. p.t.; plates, No, » 
142°50f. p.t., and less ; steel plates, 150f. p.t. Common sorts of 
pig iron range between 53f. to 55f. p.t. Of forty-five existing 
last furnaces, thirty-two are at present in blow in Belgium. The 
production of pig iron in Belgium during the first quarter of the 
is geo year shows a decrease against the corresponding period 
ast year, 242,670 t. having been produced, against 269,59 t. in 
the previous year, minus amounting to 27,000t. In March of 
the present year minus was 4800 t., the output for that month 
amounting to 91,140 t., of which 34,410 t. were forge pig, 6045 t, 
foundry pig, and 50,685 t. basic, 

On the Belgian coal market a steady trade is doing ; engine 
classes of fuel are fetching 50.cts. more than in last month, 
House coal has not altered. Blast furnace coke stands on 
19f. p.t., best sorts 21f., foundry coke realising some francs more, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

PRACTICALLY there is nothing doing either in the steam or house 
coal, nearly all the pits being idle, with the exception of two in 
the steam and two or three in the house coal. No prices can be 
quoted, Coal exported for week ending 9th inst. was :— Foreign, 
1510 tons ; and coastwise 3449 tons. Imports for week ending 
12th April were; Pitwood, 3710 tons ; old rails, 110 tons ; 1 cargo 
of spiegel iron ; patent fuel, 2440 tons ; and iron ore, 300 tons, 
Quarterly meeting yesterday at Birmingham; not many on 
‘Change. 

Pig iron ; Scotch warrants, 46s. 24d.; hematite warrants, 49s. 74d., 
f.o.b. Cumberland ; Middlesbrough No. 3, 40s, 1d. prompt ; Middles- 
brough hematite, 503. 6d. Ironore: Rubio, 13s, 3d. to 13s, 6d, ; Tafna, 
13s, to 13s, 3d, Steel: Rails, heavy sections, £4 10s. to £4 12s, td.; 
light ditto, £5 10s, to £5 12s, 6d., f.o.b.; Bessemer steel tin-plate 
bars, £4 1s. 6d.; Siemens steel tin-plate bars, £4 2s. 6d., all 
delivered in the district, cash, Tin-plates: Bessemer steel, coke, 
9s, 9d.; Siemens, coke finish, 10s, Pitwood: No «quotation, as 
owing to strike all imports stopped. London Exchange Telegram: 
Copper, £59 17s, 3d ; Straits tin, £65 2s, 6d. 








AN UnrortunaTE RatLway ACCIDENT occurred on the London 
and South - Western at Bisley on Monday night, by which 
between twenty and thirty Volunteers were injured. Owing to 
heavy rain, the men sought shelter in the train by which they were 
to return to London, and which was standing in the station minus 
the engine, when an engine from Brookwood dashed into it. 
The guard’s van was completely wrecked, and a long third-class 
carriage immediately in front of the van was thrown bodily off the 
line. The Brookwood engine and tender had both bogie wheels 
wrenched off and thrown into the permanent way. The cause of 
the accident is not yet known. 

BURNISHING.—Attention is being given to burnishing—so-called, 
although it is really rolling—the journals of axles, the wearing sur- 
faces of crank pins and similar parts of locomotives and cars, says the 
Railay Master Mechanic. The claim is made that a much better 
wearing surface results, and that there is less liability of the parts 
becoming overheated in service. There is every reason for 
believing that such manipulation of wearing parts should give much 
satisfaction. The cutting tool, no matter how well dressed, and 
no matter how skilfully operated, will not leave an_ entirely 
smooth surface, and in the case of some metals the cutting tools 
leave a very rough surface—so rough, in fact, as to make the metal 
unsuited fdr wearing surface. For rolling axles and crank pins 
the roller is provided with a suitable support on the tool post, and 
is used to remove the sharp cornered spiral which may be left by 
the cutting tool. It appears that the roller is more effective on 
wrought iron than on steel, or that a greater pressure must be 
used on steel to produce an effect resembling the effect produced 
by a less pressure on wrought iron. This is to be expected, 
because the wrought iron is more compressible than steel, to such 
an extent even that the bearing may sometimes be made flat in 
places, due to the impurities in the iron. This, however, has not 
seemed objectionable. It was stated above that in the case of 
some metals the cutting tools leave them very rough—too rough for 
wearing surfaces; this is the case with cast steel, and where cast 
steel is used for driving boxes, that part which wears on the shoes Is 
generally faced with some more suitable metal, such as tin, or 
bronze, or brass. The cutting tools leave the cast steel very 
rough, and apparently “pull up ” the fibre and leave its ends 
projecting, so that the surface is not at all suited to wear with the 
opposing face on the shoe or wedge of the pedestal or of other 
part. Some shops have found that by rolling thesurface of the cast 
steel part it is not necessary to face it with other metal to produce 
a satisfactory wearing surface. This being the case, it is possible 
that the process of rolling wearing surfaces may result in much 
benefit to both manufacturers and to railroad companies, by 
making available for certain parts, metals which heretofore have 
seemed either unsuited or too costly to manipulate. Referring to 
the driving box of a locomotive, many roads have desired to use 


| cast steel, but the cost of protecting the wearing surfaces by 


covering the steel with some other metal has rather operated 
against such use. If, however, a suitable surface can be made on 
the cast steel by rolling, and such seems to be the case, this should 
be of interest to the steel manufacturer and to railroads, and per- 
haps it would be well for both the makers of cast steel and the 
railroads to learn if the idea cannot be carried farther, 
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AMERICAN NOTES. 


(From our own Correspondent.) 


New York, Aprii 6th. 
rom all iron and steel centres up to 
firm previous representations as to 
 mproving conditions. Prices show some Improve- 
ep among retail buyers for quick delivery, 
ment 2 f the gradual accumulation of work for 
between now and inidsummer, 
et is ina peculiar condition, and the 

manufacturing interests clearly comprehend 
oe latent possibilities exist. Vigorous efforts 

i ue to be made in both branches of the pig 
— ide to put a padlock on production, but 
ag not sufficient seriousness among some 
es to make it go. The Bessemer pig iron 
pm kers claim they will certainly have an associa- 
Pg There are better chances ito associate on 
Bessemer than on other kinds, There are fewer 
and larger consumers, the furnaces are centralised, 
and the business 1s better organised. The finished 
iron trade is active, and yet when one manufac- 
turer attempts to make a trifling advance some- 
body else snatches the order, The Carnegie 
people are over sold, All Pittsburgh makers are 
busy. ‘Tube work is pressing. Bars are active 
at less than 20 dols, per ton net. Grooved skelp 
jsactive at same figure. Steel rails are 17 ‘50dols, 
Heavy orders for wire rods are coming in, and, in 
general, a great volume of work is dangling over 
the various markets. The International Bridge 
at Buffalo is to be double-decked and have a 
trolley line on the upper deck, — 

The steel and wire combination just effected 
will have a producing capacity of 750,000 tons 
wire and wire rods, and figure out a foreign trade 
during the next twelve months of about five 


Reports f 
yesterday con 


because ¢ 
delivery 
The mark 


million dollars, . ! 

All the factors in the commercial situation are 
favourable at present writing. Bankers are 
calling for payments, and larger gold shipments 
are probable, Speculations in railroad stocks are 
running very high. Nothing has disturbed the 
money market. Enormous sales of wheat are 
being made for European countries. The total 
export of wheat during the crop year has been 
165,000,000 bushels, or 50,000,000 bushels more 
than during the previous season. Iron and steel- 
makers are crowding production in all lines, 
Business was never better, but margins are scant. 
The efforts now being made in so many quarters 
to get better prices for pig can only succeed in 
the event of a heavier consumptive demand, the 
anticipation of which is not without reason, The 
stee] mills are behind in their delivery of billets. 
Bar iron is weak, and much capacity is idle. 
Sheet mills are doing better. Large quantities of 
pipe are being contracted for. There is no abate- 
ment in the demand for plates and structural 
material ; all the ship and boat-yards are overrun 
and overworked, The agricultural States are stil! 
a potent factor in the demand for all manner of 
equipment, hardware, implements, and utensils. 
Railway traffic is on the increase, and the bulk of 
the smaller shops and factories are gathering in 
business for summer delivery. The war scare has 
no effect, though public opinion anticipates armed 
intervention before the end isreached. Building 
operations are assuming enormous proportions In 
in the larger cities, and barring a few strikes, 
there will be no obstruction. The coal mines are 
producing well in all except the anthracite regions, 
Coke is in demand in mills, foundries, and 
furnaces, and there is a good deal of new territory 
being opened up. During the past week the 
orders for machinery and mechanical equipment 
have been larger than since the opening of the 
year, 








AS A FIELD FOR CYCLE 
MANUFACTURERS. 

IN his annual report on the trade and commerce 
of Venice for the year 1896—1897 just issued, 
Consul de Zuccato gives some useful informa- 
tion respecting the cycle industry, and the pros- 
pects for the English export trade. In the 
Venetian provinces the roads are well constructed, 
macadamised, and always maintained in a good 
state by the provincial and municipal authorities, 
He says there are three small establishments 
for making bicycles in Venetia, and_ several 
societies have lately been formed to promote 
cycling. There are now eleven cycle factories in 
Italy. They are said to turn out fair machines, 
but the material used for their construction is 
generally considered to be of inferior quality, and 
buyers who can afford to pay appear consequently 
to give the preference to foreign machines. The 
current price of bicycles of Italian make, in three 
different classes, are respectively 500 lire, 400 
lire, and 250 lire, and these may also be taken as 
the prices of German machines in this kingdom. 
There is no doubt this industry will be greatly 
developed, and it is equally probable that prices 
are destined to go down in the future. Bicycles 
pay an import duty of 45f. in gold each. Their 
component parts are charged the same duty, a 
certain number of parts being considered as one 
machine, that is to say, two wheels are charged 
a8 one machine, and three wheels with two saddles, 
one spring, and two handle-bars, as two machines, 
Only one part is allowed to be imported free of 
duty, when the applicant is not a merchant or a 
dealer, and he must produce his machine when 
he applies for the exemption of duty, and prove 
that the article imported is to be used exclusively 
for his bicycle. ‘There would be undoubtedly 
& good opportunity at this moment for British 
manufacturers to extend their trade in these pro- 
vinces if they could send out machines of a smart 
and stylish appearance, to be sold at about the 
prices above stated,” says the report. ‘It would 
also be expedient to advertise on a great scale in 
the Italian language, and to grant liberal com- 
mission to dealers. Perhaps the best plan would 
Hs to establish a general agency in a central 
own, 


ITALY 








THE PEWskY AND SaLisBury LicHt Raiway. 
Official information has been received in Salis- 
bury that the Board of Trade are prepared to 
recommend that the Pewsey to Salisbury light 
railway be allowed if the portion passing over 
War-office land be omitted, 





THE PATENT JOURNAL. 


Condensed from “The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 








*,* When inventions have been ‘‘ communicated " the | 


name and address of the communicating party are 
printed in italics. 


29th March, 1898. 


. Gas Burners, A. Buerkle, London, 

. Gas, J. Coyne, London. 

93. Stream Enaings, A. 'T. Booth, London, 

44. VaLve Gear, A. T. Booth, London, 

7595, Fixina FLUuIp Pressure Motors, A. T, Booth, 
London, 

7596. Lear TURNERS, F, 
London. 








‘ 
‘ 
‘ 
‘ 
‘ 


Albon and J. L. Young, 


80th March, 1898. 


7597. TRANSMISSION GekAR, J. D, Roots and C, E. 
Venables, London, 

7508, Trk-up JAcQuarD, M, C. Soetens, London. 

7599, Orn Moror QuapricycLe, J. M. Parsons, Whit- 


stable. 





7600, FoG-s1GNALLino, J. Ledbrook and W. Andrews, 
Birmingham, 

7601, CompustibLE Varour Enornes, H. Robinson, 
Manchester. 


Harrington and T. G. Gatis, Wolver- 


Kettelwell, 


7602. Tires, R, 
hampton. 

7603. EXTINGUISHING 
London. 

7604. Treats, G, Cope, Birmingham. 

7605, Unuinep Rurrie Tuckinc, W. Bowden, Man- 
chester. 


Fires, H. M. 


7006. Pneumatic- TiRED Wueets, H. C. Smith, 
Dublin. 

7607. Matrresses for Beps, W. C. C. Erskine, Edin- 
burgh. 


7608, Supports for Wreatu Cases, J. Cook, Darwen. 

7609. Licutine Streets, R Ramsbottom and H. J. 
Rofe, Manchester. 

7610. Macuines for Rottinc Leatruer, C. D. Holmes, 
Hull, 

7611. Securinc Suvutrie Ties, W. Brett and T. R. 
Longbottom, Batley. 

7612, CLostna Doors, A. E. 
Newcastle-on-Tyne. 

7618. WINDING-MACHINE SPINDLES, 
ton, near Glasgow. 

7614. Brakes for 
London, 

7615, Strpinc Trivets, D. Holmes, Birmingham. 

7616. Rarsinc Liqguips, The Pneumatic Beer Pump 
Company, Ltd., and W. Evans, Manchester. 

7617. Manvuractcre of Sprxpies, T. H. Whitehead, 
Munchester. 

7618. Furnrrure, W. Trauzold, London. 

7619. Water-cLosets, J. Day, Wolverhampton. 

7620. Skier Banos, A. Nicholson and J. Hall, Man- 
chester. 

7621. Wert Pirns, H. W. Wilson, Manchester. 

H. Norminton, Man- 


Metcalfe, Walker, near 


J. Boyd, Shettles- 
A. G 


VELOCIPEDES, Shergold, 








22. Stoprers for Borriss, F. 
chester. 

7623. PAPER-CARRYING 
Edinburgh. 

7624. ManuFAcTURE of GILL Bars, A, Combe, Halifax. 

7625. Cycies, T. H. Collingbourne and the Ribbles- 
dale Cycle Company, Ltd., Halifax. 

7626. Repucine the Stivers of CARDING MACHINES, A. 
Mellish, J. Hancock, D. 8. Mellish, and J. Ramsden, 
Bradford. 

7627. Propucrion of SPpmIRALLY-TWISTED YARN, A. 
Mellish, J. Hancock, D. 8. Mellish, and J. Ramsden, 
Bradford. 

7628. BrLock 
London, 

7629. Nosepac and Hatter for Horsss, J. J. Beckwith, 
Leeds, 

7630. MopELLING Compositions, J.C. Sellars, Liver- 
wol. 

7631. Barret VaLves, W. McElroy andC. P.Ehmann, 
Manchester. 

7632. WuerEts for 
London. 

7633. Supptyinc Arr to Fires, M. 

Birmingham. 


76 


Arraratus, R. J. Rousay, 





Tackie, J. Smith and G. Scruton, 


Roap Veuicies, C. Jeantaud, 


E. T. Sherwill, 


7634. ArtirIcIAL Stone, A., N, and W. Brooke, 
London. 
7635, Stronc Rooms, H. W. Chubb and T. Barber, | 


London. | 

hupBER Gus, E. Garnier, London. 

. Apparatus for CLEANING Pipes, G. F. Restall, 

London. 

338. CycLe Tire TREAD, J. A, Shepherd, F. J. Leigh, 

id A. L. Shepherd, London. 

7639, Pencits, W. Whiteside, London. 

7640. Beapina for Usk on Furniture, W. Robbins, 
London. 

7641. Book Cover-MAKING Macuines, T. V. 
London. 

742. CycLie Rests, G. M. Lunnon, London. 

7643. Toy, C. J. Keane, London. 

7644. Sasu Fasteners, C. J. Keane, London. 

7645, RECEIPT-PERFORATING Macuinges, T. W. G. 
Thompson, London. 

7646. Door Fastener, A. Bennett, London. 

7647. Device for Usk in Reckoninc Timg, F. Roland, 
London. 

7648. Securtnc Brusu Heaps to Hoipers, W. Nisbet, 
London. 

7649. Brrs for Bripies, H. Vezin.—(0. R. Rout, United 
States.) 

7650. Boxes, W. Strain, Belfast. 

7651. SOAP-MANUFACTURING Procrss, W. 8S. Thomson 
London. 

. Row ocks, J. J. Connell, London. 

53. Governors, P. J. Runser and J. C. 
London. 

7654. InrLators for Pneumatic TirkEs, T. C. Page, 
London. 

7655. ACETYLENE Lamps, A. E. A. P. de 
London. 

96. Leo Rests, G. Howard, London. 

. Ientt1Ina) COMBUSTIBLE CHARGES, R. 
London. 

7658. REGULATING 
London. 

7659. CoLourtna Matters, O. Imray.—{The Society of 
Chemical Industry, Switzerland.) 

7660. CarRyING ParcE.s, B. Poley, N. Mehler, and J. 
Avasch, London. 

361. Boats, J. 8. Trench, Lendon. 

Giass Baskets, W. Haley, London. 

. MetHop of Pressing GLasswaRk, W. Haley, 
London. 

7664. Giass SHapes, W. Haley, London. 

7665. Hgatinc Furnace, M. Gentry, 

Ssex, 

7666. Stirrup, E. Christy, London. 

7667. SianaL Apparatus, G. B. Ellis.—(4. 
India.) 

7668. PREPARATION of OaTMEAL, W. Inglis, Glasgow. 

7669. Sprnninc Muss, G. G. M. Hardingham.—(&. 
Stamm, Italy.) 

7670. MAKING 
Glasgow. 

7671. CANDLE MANUFACTURE, N,. 
London. 

7672. Fastentnc Devices for Stoppers of BotTLes 

.» H. H. Lake.—(Branca Bros., Italy.) 

7673. Device for THEATRICAL PuRpPosgEs, G. J. Fisher 
London. 

7674. Prope.yers, J. B. Hirschmann, London. 

7675, ACETYLENE GAs GENERATORS, M. C, A. Fourchotte 
London. 

7676. ENVELOPE OPENERS, C. W. Stevener, London. 

7677. Woop Preservation, H. H. Lake.-({F. L. 
Konrad, Germany.) 

7678. WATERPROOF Hatschek, 
London, 







Smith, 








Seymour, 


Limelle, 





saer 


Diesel, 








CompBustion Motors, R. Diesel, 





3-0-7 





Hedingham, 


Morse, 


Bricks, L. Cockburn and J. Hay, 


A. Alexanderson, 






MaTeriaL, &e., L. 


| 








| 
7679. Steam Generators, H. B, and J. 8. Watson, and 


T. C. Billetop, Liverpool. 
7680. Furnaces, W. 0. A. Lowe, Liverpool. 


| 7771. 


GENERATING ACETYLENE Gas, E. A. Glen, 
London. 
7772. Document Fires, D. M. Nesbit, London, 


7681. Apparatus for Rerininc Campunor, A. Oullié, | 


London, 

7682. MeraLuic Packine, L. 
London. 

7683. TRANsporT- carts for Siac, C. 
London. 

7684. Sack Howper, A. 
France.) 

7685, AceTYLENE Gas, J. Lépine, London, 

7 Gas Merers, E. W. T. Richmond, London. 

7687. VEGETABLE FIBRE FINISHING Process, H. Gassner, 
London, 

7688, “ MERCERISING ” 
London, 

7689, Apvertisine Devices, H. T. Harrison, London, 

7690. Ramig Cuina Grass TREATMENT, W. McG. Smith, 
London. 

7691. Saucepans, Pors, &c., C. Hinson, Birmingham. 

7692, Hus, H. J. 8. Pearce, Poole. 


Ficker and A. Wagner, 
Boehkoltz, 


F. Spooner.—{P. 








Fipres, T. E. Schiefner, 


81st March, 1898. 


7693. CLosinc Doors, G. H. Smith and J. B. 8. Booth, 
Manchester. 
7694, FEEDING 
Bristol. 

7695, Sockets for JoInTING Tupgs, A. D. Barty, Charl- 
ton, Kent. 

7696. InDicaTING Sianaus, &., W. Judd, Surbiton, 
Surrey. 

7697, Sicurs for Prismatic Compasses, A. Krauss, 
Bristol. 

7698. Protecror for Coat Steeves, E. B. 
Manchester. 


ArririciaL Manurgs, J. Muir, 


Smith, 


Pacxinos, J. Green and G. Riches, 





7701. Bearines, 8. Z. de Ferranti, Hollinwood, near 
Oldham. 

7702. Locks and Keys for Same, The Wormald 
Patent Locks Company, Ltd., and A. H. Wormald, 
Manchester. 

7703. Locxina Brake Gear, J. Amendbar, Wolver- 

1ampton. 

7704. Tires for Cycies, J. 
Ribble. 

7705. Suoxrs, G., G. A., and O. Gregg 

7706. STEAM-CONDENSING APPARATUS, 
Glasgow. 


7707. AppLiance for Use in CLeansinc Sink Pipxs, 
E. B. Jackson, P. Campbell, and W. A. Jones, 
Liverpool. 

7708. MgasuRING Ruves, J. MacLaren, Liverpool. 

7709. Poster, E. Nister, London. 

7710. Mintmisinc Rouiine of Vessers, F. Molyneux, 
London. 

Till. Foo Sianat Conveyor, C. 
Hunts. 

7712. Lock and 
Dublin. 

7713. Stanps for Hotpinc Newspapers, R. M. Painter 








Paley, jun., Ashton-on- 


Nottingham. 
T. R. Murray, 









Moore, St. Neot’s, 


Key Camera, 8. M. Yeates, 


Roasin, | 
j 





and the Reason “Manufacturing Company, Ltd., 
Brighton. 
7714. Aim Tupes of Cycies, 8S. Shepherd, jun., 
Sheffield. 
7715. Dyeinc Yarn, E. Sykes and D. Redfearn, 
Halifax. 


7716. Waste Beer Preventer, J. Griffin and G. E. 
Maddock, London. 

7717. Tings, H. C. Lomas, Leicester. 

7718. Snips’ TELEGRAPHIC APPARATUS, W. Chadburn, 
Liverpool. 

7719. SHackuies, A. E. 
Southampton. 

7720. Brakes, G. Goutorbe, Brussels. 

7721. Jars for Packinc Dry Goops, E. H. Girling, 
London. 

7722. Cycies, K. Gengnagel, St. Leonards-on-Sea. 

7723. GRADUALLY LIFTING WRITING TABLE, G. Neumann, 
Brussels. 

7724. Booxcasr, G. Neumann, Brussels. 

7725. Lamp Hocpers, J. M. Huisman and H. C. Gover, 
Glasgow. 

7726. CoNvERTING Sopa into ALKALI, J. Grossmann, 

anchester. 

ACETYLENE Gas GENERATOR, 4c., T. Maloni, 


Line and J. Abraham, 








Apr. 

7728. Burners, H. Krey, London. 

(729. CycLte Drivinc, T. F. T. Fischer and 8. Ellis, 
Birmingham. 


7730. Lockinc Sarety Cuatn for Doors, O. Demke, 
Birmingham. 
7731. Exectric Foc Siena, Apparatus, C. Cropp, 


London. 
7732. Botries, C. F. 
London. 
7733. Hoiprr for DIsPLAYING ARTICLES, A. J. Bourlet, 
London. 
7734. Mitts for 
London. 
7735. MATERIAL for Go_r Batis, T. W. Goddard, Wal- 
tham Cross, Essex. 
7736. Puzzie, G. Brown, London. | 
Vatves, A. G. Hay, London. | 
738. Teacutne Music, C, A. Bury and F. T. Rushton, 
London. 
7739. Pipe CLeaners, A. C. Squires, London. 
7740. Iop1zEpD Peptons, 8.8. Bromhead.—{ The Chemische 
Fabrik, Germany.) 
7741. Or.ctotu, D. Scott, London. 


Hendrick and G. Solomon, 


TREATING CLay, T. Hawkins, 















7742. Drivinc Gear for Bicycigs, A. J. Hearne, 
London. 

7743. Po.isuinG Forks, D. Scott, London. 

7744. ATTACHING CRANK Pins to Arms, J. B. Dunlop, 


London. 
7745. ARTIFICIAL RupBER. J. Deborde, London. 
7746. Copyinc Paper, C. Zimmermann.— The Chemiache | 
Fabrik auf Actien vormals BE, Schering, Germany.) | 
7747. PLtayina Carns, W. T. Shaw, London. 
7748. Suspenpers, A. J. Jackson, London. 
Es, E. Mertz, London. 
7750. Cosine ‘‘ Cacuets,” A. and A. J. B. Cooper.— | 
(E. Finot, France.) 
7751. Lirts, La Société Guyenet et de Mocomble, | 
London. | 
7752. Retainers, J. A. Flomerfelt and L. A. W. Lund, | 
London. } 
7753. Minitary SIGNALLING Degvicr, F. A. Greene, | 
London. 
7754. E_ectric Motors, J. T. Robson, C. H. Marsden, 









and H. W. Headland, London. } 
7755. Gear for Rotary Macainrs, H. E. Moul, } 
London. 
7756. Monry Forms, B. Gross and L. A. §Hart, 


London. 

7757. Tires for WHEELS, J. Hénigsvald, London. 

7758. WHeets for Rattway Cars, J. Honigsvald, 
London. 

7759. BREECH-LOADING Guns for SHELLS, C. C. Curtiss, 
London. 

7760. Mitk Separators, W. P. Thompson. — (4. 
Daseking, Germany.) 

7761. HanpLE Bar for VeLocipEpEs, C. 
London. 

7762. Propucine Foop from Boop, J. W.C. Hamilton, 

Liverpo. 1. 

763. BicycLes, T. Burgess and C. Clay, Manchester. 

7764, Deposition of Merats, J. H. Hope, Birming- 
ham. 

7765. APPARATUS for GETTING CoaL, F. Render, Man- 
chester. 

7766. Scissors, W. H. Smith-Goard, Manchester. 





A. Smith, 





7767. Luminary REFLECTROSCOPE, A. Bode, Man- 
chester. 

7768. Motors for Sewing Macuines, A. Valette, 
London. 

7769. Drvice for Propuctna Vapour, R. Fiedler, 
London. 


7770. GENERATING ACETYLENE Gas, E. de Strathl, A. 


| 7813. AncHors, R. Syk 








Réchard, and A. Devarenne, London, 
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7778. RerriceRaTion of Gases, W. Hampson 
London. 

7774. Muss, A. Taylor, Halifax. 

7775. VaLvE for CONTROLLING Gas Suppty, T. Henwood, 
Bristol. 

7776. CycLe Tires, W. G. Potter and H. E. White, 
London. 

iy AceryLeENeE Gas Lamps, E. 8. Bond, Birming- 
1am. 

7778. Treatinc Matt, J. Senior and B. H. Wright, 
Bradford. 

7779. Means for Prope..ine Bicycies, W.C. McClellan, 
Belfast. 

7780. Looms, R. H. Place, Halifax. 

7781. Bicycte Pepats, E, A. Coulborn and J. Bryan, 
Manchester. 

7782. Cycie Lock, E. A. Coulborn and J. Bryan, Man- 
chester. 

7783. Umprecya, E. A. Coulborn and J. Bryan, Man- 
chester. 

7784. UMBRELLA Furniture, E. H. Williams, Man- 
chester. 

7785. Mecuanism for Operatinc Latues, J. Walker, 
Bradford. 

7786. LixotypE Sives, T. P. Ritzema, Blackburn. 

7787. Rotitisc WeLpEp Tuses, J. Tannahill and A. 
Eadie, Glasgow. 

7788. VaLve Gear for Stzam Enaines, W. B. Culver, 
Glasgow. 

7789. PreventTiInG the DerLation of Cycix Tires, P. 
A. Gibbins, Paris. 

7790. Cuarn Gearinu for Cycies, T. Butler, Birming- 
ham. 

7791. Retarpinc the Decomposition of Carprpe of 
Catcium, E. 8. Bond, Birmingham. 

7792. ELEMENTARY PrincipLes of GEomETRY, W. 
Barrowdale, Birmingham. 

7793. Cycie Tires, J. H. Silvers, Birmingham. 

7794. THe HuMANE Freeper for Horssxs, G. E. Over, 
Rugby. 

7795. SPINNING Muces and Twiners, J. Hargreaves, 

Manchester. 

77$ HAy-TRUSSING MacHINEs, J. Bradbury, 

chester. 

797. BicycLe Parce. Net, 8. Phillips, North Shields, 

. ELectrRIcAL Switcna, F. Nunns, Halifax. 

77. Puorocrarnic Dark Suipg, T. P. Bethell, Liver- 














Man- 






ey- 


pool. 

7800. Dry Dock for Screw Propeviers, C. A. Eicke, 
Glasgow. 

7801. STABLE ConTRIVANCE, K. Schmahl, Glasgow. 

7802. CLosinc Sky.icut Sasues, D. Weir, Glasgow. 

7803. Cummnzy Ports, 8. 8S. Hazeland, Par Station, 
Cornwall. 

7804. Sprinoc Heets for Boors, 8. 8. Hazeland, Par 
Station, Cornwall. 

7805. Gas Burner and Itivuminator, J. Collins, 
London. 

7806. Cornice PoLte Rinos, W. H. 
Warwickshire. 

7807. Air Pumps, J. N. M. C. M. Briscoe, Dublin. 


Bagley, Aston, 


7808. Puriryinc O1s, R. A. L. Hill, Landport, 
Hants. 

7809. GENERATORS for ACETYLENE Gas, W. Osten, 
London. 

7810. Pipes, J. C. Barker, London. 

7811. Lips, W. L. White, London. 

7812. Fire-pLace Fittinas, G. and W. Harrison, 
London. 





, Birmingham. 

7814. ATracuinG Bossgs, F. H. Ayres and H. Magnus, 
London. 

7815. PNEUMATIC T. J. Hayes, 
Manchester. 

7816. Nut-Lockine Device, 8S. H. Crocker, London. 

7817. Fan, E. Lyons, London. 

78i8. Extractive UseLess Niss, W. J. Burnard, 
London. 

7819. Mittinc WHEELS, E. Polanowski and A. John, 
London. 

7820. Preventinc the AccumuLation of Soor in 
Fives, T. Briggs, J. Crampton, and F. Edwards, 
London. 

7821. REFINING 
lands, Kent. 
BOTTLE - FEEDING 

London. 
7823. Starr-Rops, H. R. Capes, London. 


BicycLte TIREs, 


Iron, J. B. de Alzugaray, Short- 


MecHanismM, N. Muslar, 


7322 
sdlz. 


| 7824. Fixinc Hees to Boots, B. Liderer and A. de 


Szemere, London. 

7825. INTERCHANGEABLE ELeEctric Siens, C. 
London. 

7826. Vans for Removinc Goons, C. Daily and E. C. 
Jones, London. 

7827. Fish Foop PREPARATIONS, J. 

London. 

28. STEERING VEHICLEs, W. S. Boult, London. 


Raleigh, 


and G Davidson, 












dz 

7829. Stem Cup for Hatters, E. Woodcock, London. 
7830. Boots, R. E. Kelsall, London. 

7831. Drivinc Gear, F. G. Hampson, London. 

7832. MaTeriaL for UPHOLSTERING FURNITURE, A. G 





Goodes, London. 

7833. NosEpac for Horsss, B. Hibbert, London. 

7834. Hinogs, A. Brainard, London. 

7835. MoNEY-RECORDING Apparatus, A. J. Henderson, 
London. 

7836. HERMETICALLY Seatinc Jars, L. L. Carpentier, 
London. 

7837. Taps, F. W. Few, London. 

7838. ACETYLENE Gas GENERATOR, S. de Szepezynski, 
London. 

7839. Water Fitters, W. Railton and R. Campbell, 
Liverpool. 
7840. Drivinc 
Manchester. 
7841. CycLe Stanp, F. van Gerpen, New York, U.S.A. 

7842. Heatinc Apparatvs, T. Kirkland, London. 

7843. ActuaTInc Device for GramMopHoNEs, E. R. 

Johnson, London. 

$44. Typr, C. E. Giger, London. 

7845. OVERHEAD Suips’ Compasses, W. J. Reynolds, 
London. 

7846. Spwinc Macuines for Boots, C. V. Straeten, 
London. 

7847. SaHutTLe CatcHerR for Looms, W. Werner, sen., 

ondon. 

7848. InsuLaTine Composition, P. Mallison and Cc., 
London. 

7849. Cycitx Stanp, W. A. Horn, London. . 

7850. NaVIGABLE VEssELs, H. L. J. C. Ture, London. 

7851. Insection Tuses for Enemas, C. Guihery, 
London. 

7852. SEwinc Macuine, P. H. Hewitt, E. A. Cockle, 
and C. Matthews, London. 

78538. Fuvces for Printing Macatnes, D. L. Jones 
London. 

7854. Foop Propuct, E. B. McDougall, London. 

7855. TRANSMITTING Signats, E. Wilson, H. Godsal, 
and C. J. Evans, London. 

7856. SpRayinc Apparatus, G. A. and R. F. Dunn, 
Dublin. 

7. PHorocrapuic Suctrers, C. Bentzin, London 

. Taas, G. L. Reenstierna, London. 

». Tacs, G. L. Reenstierna, London. 

). INVALID BepsTeEaps, A. J. Goodwin, London. 

1. Borer Five CLEANERS, W. L. Casaday, London. 

362. GLoBE and SHapk for ELectric Lamps, E. Bohm, 
London. 

7863. Dress Pockets, C. Hamer, London. 

7864. CyrcLe Pepa.s, G. C. Taylor, London. 

7865. Cycie Stanp, P. R. Frith, London. 

7866. InpExEs for Books, C. H. Ware, London. 

7867. TypocRapHic Marricss, A. J. Boult.—(Z. Purvis, 
France. 

7868. Cuma -pRivina Gear, C. Rasmussen and H 
Sorensen, London. 

7869. CyciE, C, Blondon, Brussels. 


Mecuanism for Cyctes, G. Fuss, 
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7870. ~ eee PuHorocrapuic Cameras, J. A. Reid, 
mdon. 

7871. Cyc_e Tires, J. Milward, Bristol. 

7872. THERMOMETER Cask, J. B. Gabe, Swansea. 

7873. TELEPHONES, A. Anders and Veritys, Limited, 
London. 

7874. Curtina Macuing, F. J. Murray, Hawick, N.B. 

. CycLe Forks, D. Edwards, Liverpool. 

S76, Mitre Cramp, J. Underwood and R. Herd, 
Barrow-in-Furness. 

7877. Propuction of WarrE Leap, E. Bailey and G. R. 
Cox, York. 

7878. Rotiine Srock, G. H. Sheffield and J. D. Twin- 
berrow, Newcastle-upon-Tyne. 

7879. VeLociprpEs, W. Corner, jun., Manchester. 

7880. Cyc_e Locks, J. D. Baddeley and F. J. Cocks, 
Birmingham. 

7881. Gear Cases for Cycies, C. 

Lamont, Dundee. 

7882. Door Srop, J. Sandy, Hook with Warsash, near 
Titchfield. 

7883. SEcuRING MILK-cans to Doors, R. Parkinson 
and C. Graham, London. 

7884. Rotary Enocrvgs, W. McAlpine, Glasgow. 

7885. Srram Traps, W. Oliphant.—(4. A. Grigiag Iron 
Company, United States.) 

7886. Wasatne Boarps, A. Spence, Glasgow. 









Gardiner and N. 











7887. Case for Ho_pinc Cuarts, W. Barrodale, Bir- 
mingham. 

7888. Jorntinc of Sanitary Pipes, H. H. Robinson, 
Derby. 


7889. Fraction AREA and GEOMETRY APPARATUS, E. 
Francis, Nottingham, 

7890. Pite Faprics, H. A. Foster and W. Holroyd, 
Halifax. 

TS91. SELF-ACTING Muss, A. Taylor, Halifax. 

7892. Horses Save-aLt Nosesac, N. B. Swann, Great 
Yarmouth. 

7893. Manuracture of Sree: and Iron Tuses, B. 
Rose, Birmingham. 


7894. PNgumaTic TIRE-INFLATING ATTACHMENTS, J. R. | 


Ockford, Birmingham. 

7895. Fusrste Cut-out for Execrric Circuits, T. 
Barton, Blackburn. 

7896, Prrroratinc Tickets, A. Légé and C. Hall, 
London. 

7897. Woven Ficurep Fasric, W. R. G. Farey, Man- 
chester. 

7898. StTEamM GENERATORS, E. C. Holden, Manchester. 

7899. Pyeumatic Seat Pin for Bicycies, J. G. W 
Harris, London. 

7900. VaLvE Gear for Encines, W. T. Ellison, Man- 
chester. 

7901. SAUSAGE-FILLING Macuings, P. Collas, Guernsey. 

7902. CycLe Sprine Tire, H. Siegrist and E. Maier, 
Brussels. 

7903. ELECTRIC INTERRUPTERS, J. M. D. Soulé, Brussels. 

7904. Dressinc Zinc Orgs, A. M. G. Sebillot, Brussels. 

7905. MECHANICAL ADVERTISEMENTS, W. Lane, 
Staines. 

7906. Paper, W. K. Trotman, London. 

7907. ELecrrica Cur-out, L. Greig, Edinburgh. 

7908. EYe-Giassrs, J. Rudge, Dursley. 

7909. STERILIsERS for SuRGIcAL INsTRUMENTs, G. B. 
White, Dublin. 

7910. Knire CiLeaner, E. 8S. E. Williams, King’s 
Heath, near Birmingham. 

7911. CompineD Lamp Bracket for Cycies, W. W. 
Lewis, Birmingham. 

7912. Two-spPEED for PoLisHinc Latur, C. W. Burrows, 
Birmingham. 

7913. Deronator Rivet, B. Kershaw, Leeds. 

7914. Frames of Bicyciss, J. C. Rome, Bristol. 

7915. FinisHinc of Boots, Hall and Phillips, Ltd., and 
C. A. Phillips, London. 

7916. Fastentnc Suirt Currs, F, W. Jones, Long 
Ditton. 

7917. Anvits, J. W. Pearson, Sheffield. 

7918. Cuimyey Ports, J. Cox, Sheffield. 

7919. RoLLer MILs, J. P. Fielden, Manchester. 

7920. Automatic Vacuum Destroyer, E. Chadwick, 

London. 

921. Cricket Guioves, J. and J. G. Vickers, London. 

Horsegsuokes, J. H. Fitter, London. 

923. Gear-cases, J. H. Hughes and J. T. Musgrove, 
Birmingham. 

7924. Fiar Ruues, C. H. Mounsey, London. 

7925. Capinet for Reception of Bicycies, C. Alstrom, 
London. 

7926. Stanp for BEER-GLAssEs, 8S. Hoff, London. 

7927. MeraLtic TuBvULaR Junctions, T. 8. and A. L. 
Kendrick, Birmingham. 

7928. Divine Apparatus, H. L. Grien, London. 

7929. Exvecrric Licut Switcn, T. L. Jones, London. 

7930. Rartway Cuair Keys, W. Atkinson, London. 

7931. Inpicatinc the Occupation of Seats, L. G. Tate 
and H. J. G. Beech, London. 

7932. Soap Powper, W. P. Thompson._(E£. Sieglin, 
Germany.) 

7983. ComBinED NICKEL and Iron, G. G. and H. A. 
Blackwell, Liverpool. 

7934. Boat-LOWERING Mgcuanism, P. A. Newton.—(C. 
Schneemann, Germany.) 

7935. Soap TaBLets, O. Wolf, London. 

7936. Stacinc for GREENHOUSES, M. Lawson, London. 

7987. HypRauLic RecuLaTinG Vatves, M. T. Medway, 
Deptford. 

7938. Gas Stoves, A. Gourrier, London. 

7939. TeLEcTRoscoPE, H. Bauer, London. 

7940. CoIN-FREED ELEctRic Meters, T. H. Minshall, 
London. 

7941. Hotpers for ELectric Grow Lamps, P. F. W. 
Simon, London. 

7942. TRAIN-SIGNALLING APpaRaTus, F. T. Hollins, 
London. 

7943. TICKET-STAMPING H. O. Stickel, 
London. 

7944. Motors, C. B. Suits, London. 

7945. ARTIFICIAL ASPHALT, R. Wolfers and A. Hanne- 
mann, London. 

7946. MgasvurRino Taps, A. Welsh, Glasgow. 

7947. Locks for CarriaGE Doors, C. Adams and J. M. 
Matthews, London. 

7948. Cartripess, J. Y. Johnson.—{ Actien-Geaellschajt 
Dynaamit Nobel, Avatria.) 

7949. Rotary KNITTING Macuines, C. H. Aldridge, 
London. 

7950. Burners for INCANDESCENT Gas Licut, C. 8. 
Snell, Saltash. 

7951. Maxine CokE, P. Naef, Birmingham. 

7 MakING CoKE, P. Naef, Birmingham. 

53. Maxine Cokg, P. Naef, Birmingham. 

4. Suirt Stuns, J. F. Golding, London. 

Morors, V. E. Prétot, London. 

. Sewinc Macuines, H. H. Lake.—{(Jnternational 

‘ppler Welt Machinery Company, United States.) 

7957. “ Prickinc-up” MAcuHINEs, H. H. Lake.—¢Jater- 
national Eppley Welt Machinery Company, United 
States. 

7958. i Proputsion of Suips, J. H. Barry, 
London. 

7959. Forminc Gear Teeth, O. J. Beale, London 

7960. Cycie Lock, A. Skovgaard, London. 

7961. Evectric Switcues, A. Wilson, Edinburgh. 
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7962. CorRUGATED FLurs for Furnaces, J. I. Booker, 




















APPARATUS, 










‘ 
‘ 
‘ 
‘ 
‘ 


weeds, 

7963, FEEDING BaLL-GauciInc Macuines, R. F. Hall, 
Birmingham. 

7964. CRICKET-SCORE InDicaToRS, G. Alderman, Bir- 
mingham. 

7965. SMOKE-FUMIGATING APPLIANCES, J. MacDonald, 
Glasgow. 

7966. VENTILATING PusLic BvuiLpincs, P. Parsons, 
Blackburn. 

7967. Can Openers, R. B. Sharphouse, Bradford. 

7968. Door Fasteners, J. Deboo and T. H. James, 


London. 

7969. Se.r-countina Stampina Kyire, A. Pieper, 
Brussels. 

7970. Rotary Enerngs, J. P, Dorau, Glasgow, 


7971. Puoroarapuy in Cotours, J. Joly, Dublin. 

7972. Pneumatic Tire for Cycies, R. Stone, Chipping 
Sodbury, Glos. 

7973. FLOATING 


MeTattic Packine, E. T. Ferrier, 


Cardiff. 

7974. Brackets, J. W. Davies and F. R. Gough, Bir- 
mingham. 

7975. PHoroGRaPHic CAMERA Tripop Stay, J. Bell, 
Frome. 


field. 

7977. FisHinc Hooks, T. M. Grant, Glasgow. 

8. Yarns, A. R. Donisthorpe and G. 

Leicester. 

7979. Merson of Rincinc Cycie Betts, W. H. Manners, 
Blyth. 

7980. Wuire Merat, F. Player, London. 

7981. Lack Fasrengr, A. Smith and T. Winterburn, 


White, 














Bradford. 
7982. HoksesHors, E. Dalton, Huddersfield. 
7983. StopreriNG Bort.es, 8. A. Jackson and D, Boag, 
7ASgOW, 
$4. CYCLE Stanps, W. Howard, Hartford, Hunts. 
5. AuTtomotor, A. A. Legrand, Brussels. 
7986. RONDELLE Goops for JEWELLERY PuRPosEs, E. 

Hahn, London. 

7987. Process for Dryixa Bricks, T. 

Blackpool. 

7988. Sranps for DispLayinc Boors, J. J. Eckert, 

Strood, Kent. 

7989. VeRTIcAL Lirtinc PLatForM, J. Doldt, Baden, 

Germany. 

7990. BILL Fite, C. D'H. Mary and A. E. Nightingale, 

London. 

7991. Trres, J. Pearson, J. B. 
low, Manchester. 
7992. Cooxinc Apparatus, J. D. and H. F. Adams, 

London. 

7993. BELLS, D. Dauchot, London. 
7994. FursiturRE Frames,j H. C. 

Zollinger, London. 

7995. SHAPING and Bortne Macuines, W. H. Baxter, 

Leeds. 

7996. REFLECTORS for 
London. 

7. Pepats, W. Shone, London. 

. Drivinc Gear, G. F. Pochet 
London. 
7999. Watcues, J. R. Cunnington.—{S. Lesnick, United 

States.) 

8000. Licut Porter, C. J. Clark, London. 
8001. Sarety Catcu for Sash Wispows, E. D. Ward, 

London. 

8002. Banps for 

London. 

8003. Moror VaLvE Mecuanism, M. M. Friedlaender, 

London. 

8004. Morors, M. M. Friedlaender, London. 
8005. EMBROIDERING Macuines, E. and R. Cornely, 

London. 

8006. Spoutina of Liguip Contarnesrs, J. Lilienthal, 

London. 

8007. A TROUSERS 

London. 

8008. MANUFACTURE 

Streubel, London. 
8009. SELF - RECORDING 

London. 

8010. PrEsERviNG Carsipes, I. L. Roberts, London. 

8011. TaRasHiInG Macuives, H. H. Lake.—-{(J/. Birsuia, 
Norway.) 

8012. Dritis, W. F. Beardshaw, London. 

8013. Lock Nuts, E. T. W. Osborn and E. W. Blake, 

Croydon. 

8014. SHow Carp Cuips, 8. M. Emanuel and C. Proud, 

London. 

8015. Lamps, W. Whiston, London. 
8016. ACETYLENE Lamp, W. P. Thompson.—(H. &:, 

France.) 

8017. Apparatus for PuriryInc Liquips, P 

London. 

8018. BicycLe Gears, J. V. Pugh and H. Davenport, 

London. 

8019. ALTERNATING Morors, A. J. Boult.—(0. Patin, 











J. Banbury, 


Price, and E. T. White- 


Jensen and H. 


Lamps, F. R. Boardman, 





and W. Lacey, 





Pyevmatic Tires, E. Govett, 


Cure for Cycuists, J. Fisher, 


of DovusLe Pitz Fasrics, L. 


Wino Gavces, A. Légé, 


Pesse, 





8020. Apparatus for Distnrectinc, W. Loebinger, 
London. 

8021. Venictes, W. Weyrostek, London. 

8022. CLosinG Bott tes, T. Sterné, London. 

8023. CLosinc Bott.es, T. Sterné, | ondon. 

8024. ELEcTRO-PLATING, H. V. R. Read and N. G. Thomp- 
son, London. 

8025. Toots for Cuttinc Macuines, W. Hillman, 
London. 

8026. Satts, C. K. Mills.-(P. H. L. Pellet and C. Rey- 
naud, France.) 


8027. Cartripce Betts for Guys, E. Troehain, 
London. 
8028. AvuTomoTOR VEHICLES, H. J. M. P. C. de Riancey, 


London. 


London. 

8030. ACETYLENE Gas Apparatus, A. E. R. Sénhel and 
A. R. Zehner, London, 

8031. TYPEWRITERS, P. B. W. Kershaw and H. Dun- 
das, London. 

8032. MovLpInc Soup Powpers into Cakes, R. L. 
Smith, London. 

8033. Bacoinc Cuarr, P. Turner, London. 

8034. Rorary Motors with ConsucaTe HEticss, A. 
Blot, London. 

8035. Boat-ctearInc Gear, H. H. Leigh.{W. H. 
Rothwell, B.I.8.N. Co.) 

8036. ELectric Batrerigs, A. J. Ward, London. 

8037. Peroxipe ELements of Seconpary BATTERIES, 
D. G. Fitz-Gerald, London. 

8038. Cyc.es, J. T, Day, London. 

8039. ExpLosiun Enoines, 8. B. Bamford, London. 

8040. WericHr Gear for Pressure Rouiers, J. 
Devallée, London. 

8041. Timeriece Diats, C. F. Dietz, New Orleans, 
U.S 


8042. ConnecTING CycLe Tures S. Frank, London. 

8043. Exvectric Lamp Sockers, J. W. Mackenzie.— 
(Allegameine E el tricitits-Gesellschast, Germany.) 

8044. INCREASING EXPLOSIVE Ke=iIsTaNce, L. Muller, 
London. 


8045. Paints for Coatina Inox, K. L. V. Zimmer 
and the Siderosthen Patent Syndicate, Limited, 
Lendon. 


8045. PIncE-NEz, W. Salt.--(Moessrs J. Be Jueguemia 
Frivet, France.) © 
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£047. GrinpING MacutNnes for Rounp Bars, C. Krale- 
mann, Barmen, Germany. 

8048. ACETYLENE Lamps for 
Fischer, Barmen, Germany. 

8049. CaRBURETTER for Gas Lepape, 
London. 

8050. WaTER-TUBE Borers, J. C. R. Okes, London. 

8051. Gas Gris, A. Lavelly, Londen. 

8052. SHeer Mera Ketries, Pinson and Evans, 
Limited, and J. Pinson, Wolverhampton. 

8053. ReNDERING CaRDBOARD Boxes WATER-TIGHT, 
E. C. Staples, Leeds. 

8054. Fixinc Execrric Lamps iuto LANTERNs, J. 
Moores and H. 0. Farrell, Manchester. 

8055. ASCERTAINING the State of the ToiLet, J. W. 
— and H. Wilkinson, Southwick, Sunder- 


VeLocipEpes, O. R. 


Morors, H. 


nd. 
8056. ORNAMENTAL BEpsTEADs, W. E. Halladay and 
and G. W. F. Tunnicliff. Birmingham. 
8057. Unitine TuBuLar Parts, C. Harvey, Birming- 


ham. 
8058. Dryine Stanp for Coats, H. H. Wilson, Stock- 


port. 
8059. LIGHTING MINERS’ Sarety Lamps, B. D. Williams, 
stol. 
8060. FrEDING Printinc Macuines, J. J. Allen, 
Bradford. 
8061. STRENGTHENING Banps for Bettina, J. J. 
Eckert, Strood, Kent. 














8062. Rotiinc Stee. Rartway Ax ces, W. Lees, 
Ashton-under-Lyne. 

8063. RETAINING Stair Rops in Posrrion, E. Morris, 
London. 

8064. ACETYLENE Gas Lamp, J. St. C. Legge, Drum- 
condra, Dublin. ® 

8065. Potato Serayer, H. E. Phillipson, Dublin. 

8066. WirnprRawa. of Props in Coat Mings, D. Evans, 
Bristol. 

8067. StRETCHING Boots, A. G. Brookes.— (Conso!idated 
aad McKay Lasting Machine Company, United States.) 

8068. Time Stamps, J. Entwisle.—(4. Tuerk, United 
States.) 

8069. Drying Apparatus, A. T. Welsh, London, 

8070. ELecrric TROLLEY WIRE INsULATORS, W. Wood, 
Bristol. 

8071. Coast and Harsour Derences, G. 
London. 

8072. EXTINGUISHING Gas Lamps, T. Hahn, Stockton-on- 
Tees. 

8073. Rerarnsinc Corks in Borries, W. Gibb, Glas- 
gow. 

8074. Apparatus for THrRowinc Ropgs to Suarps in 
Distress, H. H. Fletcher and B. Brown, Man- 
chester. 

8075. PHARMACEUTICAL Preparations, E. C, C. Stan- 
ford, Dalmuir, Dumbartonshire. 

$076. PoWER-PROPELLED VEHICLES, F. W. Lanchester, 
London, 

8077. Revier, J. Sanders Southampton. 

8078. Apparatus for Dyginc YARN, A. Marr, Man- 
chester. 

8079. Ark Roni SrcrionaL Cyc.e Tire, D. Rodger, 
Newry. 

8080. PREVENTING the GrowTn of Horns, T.S. Peebles, 
Lochee. 

8081. Branpino Casks, &c., 8. Bucknall, Burton-on- 
Trent. 

8082. New Game, W. Fairweather.—(//. 
Canada.) 

8083. CLEANING Giass, J. H. Ballin.—(4. &. 7. Biirkel, 
Germany.) 

— Fivrs for BoiLers, D. L. Martyn, Hebburn-on- 

yne. 

8085. INCANDESCENT Licut Decorations, A. A. Pollock, 
Glasgow. 

8086. ProrpELLinGc Cycies, W. C. McClellan, Belfast. 

8087. WEAVING SELVaGEs, J. Smith and B, Littlewood, 
London. 

8088. FIRELIGHTERS, E. P. Stevenson and W. B. Pinch- 
ing, London. 

8089. Lasts, J. E. Kenney, St. Louis, U.S.A. 

8000. FINIsHiNG Kyitrep Goops, W. H. 
London. 

$001. Tires, F. W. Ratnett, London. 

8 92. Empossinc PHorocrapus, 8. Phillips, London. 

8093. DiscHARGE NozzLes of Syrinces, G. H. Jordan, 
London. 

8004. CycLe Lock, W. T. Hickman, Chingford. 

8095. Pocket Companions, F. G. Payne, London. 

8006. Matcusox, O. Briggs, London. 

8007. MepicaL ELectric Generator, A. E. Greville, 
London. 

8008. STEERING Cyc_Es, R. Edgar. jun., Glasgow. 

8099. TREATING Skins, D. Young. —(The Vaughn 
Machine Company, United States.) 

8100. CycLe Rest, G. H. Weaver, London, 

8101. Toot Baa, C. A. Thwaites, London. 

8102. Driving MgcHANISM for CycLes, D. E. Norton, 
London. 

8103. Foorsroots, F. and E Maund, London. 

8104. ELectric MEASURING INSTRUMENT, F. M. Bennett, 
New York. 

8105. Fett, W. B. Leachman and R. J. C. Mitchell, 
London. 

8106. Rusper Susstitute, H. H. Lake.—(C. Curtis, 
United States.) 

8107. Pygumatic Tires, G. H. Clark, London. 

8108. MORDANTING Fipres, F. J. Oakes, London, 

810%. Pneumatic Tires, H. H. Lake.—({Z. D. Junkins, 
United States.) 

$110. Door Cuecks, B. J. B. Mills.—(C. F. Hanington, 
United States.) 

8111. ImprecNation of Woop, H. V. Simpson, London. 

8112 Suppry Vatves, W. Firmin, jun., and J. Firmin, 
London. 

8113. Manuracture of Guass, J. C. Mewburn.—(W. 
Hirsch, Germany.) 

8114. Cycies, T. H. Crane, London. 

$115. Reevinc Tapgs, G. M. Bond, London. 

8116. RENDERING CIGARETTES SELF-IGNITING, N. Glens- 
wick, London. 

8117. Metac Pipes, D. G. Brighton and F, G. Bate, 
London. 

8118. Corsets, L. G. Walker, London. 

8119. VEHICLE PoLE-END, W. U. and J. G. Williamson, 
London. 

8120. AutomaTic FeEpinc of Paper to MACHINES, F. 
W. Vickery, London. 

$121. MourH-piece Cicaretres, A. J. Boult.--(&. 7. 
Gilldand, United States.) 

$122. Fire-arMs, R. Dinsmore, London. 

8123. LowreRinG the Tewperature of BEveRraces, R. 

N. Preece and A. G. Wheller, London. 

. Sprnninc Macuiygs, P. P. Craven, London. 

. Heatine Liquips, Kk. Applegarth, London. 

3. Nosepacs, O. Cooper, London. 

. MALLEABLE [RON Boss, C. W. Smallbone, London. 

Morors, A. J. Boult.—{(F. Hayot, France.) 

MANUFACTURE Of ACETONE, E. G. Scott, London. 

. CoLLecTIon of Fat, E. G. Scott, London. 

- Tannino, E. G. Scott, London. 

2. CtosinG and Finisuinc Capsuces, C. R Valen- 
tine, London. 

8133. TaBLEts for FLAVOURING JELLIE&S, C. R. Valentine, 
London. 

8134. MecHinicaL Music Woris, E. Malke, London. 

$135, APPARATUS for ADVERTISING STAGE, J. 8. Church- 
ward, London. 

3136. MusicaL Tops, W. P. Thompson.—(The Metal!- 
waarcefabreck corms Mas Danahorvra Acticnyesell- 
schast, Germany.) 

8137. Gas Buryers, E. A. Rylin, Liverpool 

8138. KoLLeER TowreL Hovper, F. Kohler, London. 

$13). Bicyeies, J. F. Murphy, L. T. Lochner, and J. 
®urphy, Liverpool. 

8140. SwircHes for Evectric Circcirs, G. Wright, 
London. 

S141, Nate Macutyes, C. H. Hamford, Liverpool. 

$142. ELECTRICAL DisTRIBUTION SysreM, KB. G. Lamme, 
London. 

8143. Grates, A. J. Pulver, Liverpool. 

3144. HorskEsHogs, W. 8. Hitch, Birmingham. 

8145. MILEAGE INDIcATORS fur VeHicLes, H. Clear, 
London. 

8146. THERAPEUTICAL AppaRaATus, A. V. M. Sprague, 
London. 

8147. Generators for AcrTYLENE Gas, C. Kelly, 
London. 

8148. Meraiic Tunes J. C. Sturgeon, London. 


Bowmar, 


Thomson, 





Bowmar, 











8149. Execrric WeELDING Macuinks, C. Nielson, 
London. 

8150. Car Coup.inas, O. Imray.—(C. A. Tower, United 
States.) 


8151. Pipe Coupiines, O. Imray.—(W. /. P. C. Wat- 
kine, F. H. Wray, B. G. Dennis, and A, 8. Griffith, 
United States.) 

8152. Jorntinc Ratt Lenotus of Rartways, H. W. 
Falk, London. 

8153. Dyeinc, E. Holken, London. 

8154. HorsesHoEs, A. Peyer, London. 

8155. ExpaNDING the Enps of Tusss in Sockets, The 
Metal Tube Jointing Company, Ltd., and 8, Palmiter, 
London. 

8156. Lusricators for Gas Encing Cy.inpers, H. P. 

olt, London. 

8157. Looms, D. M. Seaton, London. 

6158. THREAD Carriers for Looms, D. M. Seaton, 
London. 

8159. Leap Oxinpk, A. H. Tapp, London. 

8160. Sarety Pressure Keouiators, J. Williams, 
London. 

8161. Enornes, H. J. M. P. C. de Riancy and P. L. 
Gevin, London. 


a 
SELECTED AMERICAN PAT 


From the United States Patent Ofice Oficial Gazette 


593,115. FrED-waTeR Device For Sreay G 
AtoRS, J. A., F. By and M. EB. Normae 
P. Sigaudy, Havre, France.—Filed Sy : 
1896, 

Claim.—In a feed-water regulator, the co)i,.,. 
with a boiler of an extent float ‘chamber paation 
small outlet at top, a valve chamber communi! 
with the lower part of said chamber, a feed-wates ue 
communicating with the boiler through the oi ‘ 
chamber, a pipe communicating with the Yin 
chamber and having its discharge end at or ne float 
normal water-level and within a space inclosed were 
all sides except a contracted orifice at the bottore™ 
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ENRR. 
» On 
atember 19th, 

, 











valve in the valve chamber to regulate the area of the 
feed - water inlet to the boiler, said valve having 
a small channel for the passage of water or steam a 
float in the float chamber connected to the stem of 
said valve, and a counterbalancing weight for said 
float having a rod which is packed through the lower 
wall of the chamber and provided upon its exterior 
end with means for operating the float and its con. 
nected valve manually, substantially as described, 
593,557. ANNEALING Furnace, B. J. Abbott, Chicago 
HL—Filed April Sth, 1897. ‘ 
Claim.—In an annealing apparatus, the combination 
witha furnace of an poe be rotating annealing cham. 
ber or cylinder for passing or conveying sand and the 





[eenereet 





articles to be annealed through or across the furnace, 

and means for returning the sand again and again to 

said rotating annealing chamber or cylinder, substan- 
tially as specified. 

593.877.  IaniTINc DeEvick FoR 
Morors, A. de Dion and G. Bouton, 
France.—Filed September Sth, 1896, 

Claim.—(1) A gas-igniting apparatus for a gas 
engine, consisting of a vibratory conducting strip or 
circuit closer having a shoe, a conducting contact 
point, wires connected to both and to the terminals of 
the primary of an induction coil, and a notched dise 
upon the periphery of which the shoe of the circuit 
closer rests out of contact with the point, and at cach 
revolution falls into the notch and closes the circuit of 


Gas OR LIKE 
Puteaur, 





(393,877) 
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the primary of the induction coil, substantially as 
described. (2) In explosion motors a device for 
igniting the explosive mixture by electricity con- 
sisting of a notched disc revolved by any suitable 
means, a circuit closer having a shoe resting on the 
dise and falling at each revolution into the notch, a 
contact point close to but out of contact with the 
circuit closer save when the shoe thereon passes 
into the notch in the disc and an induction coil 
having the terminal of its primary connected to the 
circuit closer and contact point and the terminals of 
its secondary slightly separated in an explosion 
chamber, substantially as described 
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THE NAGASAKI DOCKYARD. 
(From our Special Commissioner.) 
Macao, Curna. 
cixce closing the ** Modern Japan ”’ series, and leaving 


‘ountry, | have received two photographs repre- 
that ie ‘ockyard and slips of the Mitsu Bishi Co. at 
One of these affords a good illustration of the 
‘k accommodation, in which it will be seen 
that two warships, the I.J.W.S. Musashi and Yamato, 
> lying simultaneously. This dock will accommodate 
aes an to 500ft. long, and having a draught up to 
o6ft. The second photograph shows the Hitachi- Maru iron 
“eamship on the slips.* This splendid vessel would have 
ie launched successfully long ago but for that some- 
_ snoensuated trait in the Japanese character which 
prohibits them from giving their foreign advisers and 
‘mployées a free hand. This ship, with a total capacity 
150 tons, is by far the largest undertaking in this 
ets that the Japanese have ever entered on. She is a 
Bi the Karraga-wa-Maru, and is 445ft. long, 
with a beam of 49ft. 2in. and a depth of daft. 6in. ; The 
indicated horse-power of her engines is 3300, giving a 
ed of 12 knots. She is being built for the Nippon 
n Kaisha, as I stated in a previous article, and is 
a sister to two boats already owned by that 

company, which were built by Messrs. Henderson and 
Co, on the Clyde. As far as economy is concerned, the 
company would have done well to have continued for the 
present to purchase these large boats rather than try and 
build them locally; for it, as purchaser, will have to 
pay more than it bargained for, and has already had 
to wait unduly for delivery. The builders have lost 
heavily by having, generally speaking, made a mistake in 
their methods, and the Japanese Government, in their 
conscientious policy of backing up local enterprise, will 
Jose the amount of the subsidy they promised, unless they 
refuse to pay it. As matters now stand, the Government 
are holding back the subsidy on the ground that the ship 
does not fulfil the conditions laid down, and I understand 
that Lloyd's have hitherto refused to rate her on account 
of defective construction, more particularly with regard to 
the riveting. 

So much, however, that is ill-natured and, to a great 
extent, untrue has been written about the defects of this 
ship, that I am anxious to make it quite clear that there 
js no reason to suppose that there is anything so radically 
wrong about her as to point to the assumption that she 
will not be perfectly sound eventually. Had she been 
built in England in such a manner we could not find 
extenuating circumstances, but there are many countries 
in Europe with greater shipbuilding experience than 
Japan who make just as ostensible and costly mistakes 
in their methods of constructing big ships. 

The building of the Hitachi-Maru affords a palpable 
instance of what we are pleased to term the exaggerated 
self-confidence of the Japanese, and as such makes an 
easy target for the many hostile critics of that country. 
But though the Japanese may have made expensive mis- 
takes in building this ship, they will bear the cost, and 
everything shows us that they nearly always profit by 
these lessons in the long run. 
similar and much more costly mistakes with regard to 
her railways, but she fought the matter out, and no un- 
prejudiced observer at the present day can gainsay the 
fact that she can both build and run them with great 
s'iccess now. 

The Mitsu Bishi Company, undaunted by its present 
shipbuilding catastrophe, has the plates for another 
6150 ton ship, the Shinano Maru, a sister ship to the 
Maba Maru, also for the Nippon Yusen Kaisha, ready for 
the stocks, as soon as the Hitachi-Maru has taken the 
water, and there is every reason to suppose that it 
will make a suecess of the next one. The best method of 
ensuring success this time will be for it to give its 
foreign expert a free hand, engage a few efficient British 
foremen and riveters, and let some of its many highly 
intelligent but inexperienced Japanese technical employés 
take a comparatively subordinate position, until they are 
capable of undertaking such heavy responsibilities on 
their own shoulders. 

When all is said and done, in spite of the grave errors 
that have been perpetrated, and bearing in mind the 
methods employed, one cannot help admiring the fact 
that the Japanese have been able to carry out this work 
as well as they have. The Mitsu Bishi dockyard is 
without question one of the most excellently equipped 
shipbuilding establishments in the Far East, and it rests 
With them as to how far the company may think it worth 
while in the future to allow a laudable if somewhat mis- 

taken policy of national pride to interfere with the protits 
of its business, which should be very great. This 
dockyard was established about forty years ago by the 
Tokugawa Government, under the supervision of Dutch 
engineers, and was handed over to the present Govern- 
ment ten years later, and it was under their management 
up to the year 1884, when it was sold to the Mitsu Bishi 
Company, the present owner. Since then great improve- 
ments and extensions have been carried out in the 
engineering, shipbuilding, and docking accommodation. 
Iron shipbuilding was started in the year 1889, with a 
tug boat of 206 gross tonnage, and has been gradually 
increasing up to the present time, when ships of the size 
of the Hitachi-Maru and Maba Maru, above described, 
are built. Besides the former of these vessels, there are 
at present on the stocks a steamer 300ft. by 40ft. by 21ft., 
and 2530 gross tons and 1500 indicated horse-power, for 
the company, with guaranteed speed of 12} knots; and a 
training barque, Tsukishima Maru, for the National 
Maritime College, Tokyo, with auxiliary machinery, 238ft. 
by dstt. Gin. by 24ft. 3in., and 1540 gross tons and 300 
indicated horse-power, with speed of 6 knots. 

In February of the present year 3537 hands were 
employed at this yard. 

_ The following are some of the principal ships built by 


senting & 
Nagasaki. 


extensive doc 


yessels up 


sister ship to 
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We regret that these J hotographs will not bcar reduction and repro- 
nin our columns, 


duetio 


Years ago, Japan made | 








the firm since 1884, viz., Chikugogawa Maru, 610 tons ; 
Kisogawa Maru, 685 tons; Shinanogawa Maru, 685 tons; 
Suma, 1592 tons; Miyajima, 1592 tons; also three 
caissons, one for the Naval Dock at Kure, one Yokohama 
Dock, one for the No. 2 Dock of the company, and up to 
this date the company launched and fitted up 2586 tons 
of small crafts, such as tugs and launches. The photo- 
graph shows two warships in dock, the I.J.W.S. Musashi 
and Yamato. 
Docking accommodation is comprised of :— 


No. 1 Dock, No. 2 Dock, 


granite granite 
(Tategami’. (Mukaijima). 

ft. in. ft. in. 
Length of dock at top —... 523 0 371 
Length of dock on blocks... ... 510 0 360 0 
Breadth of entrance attop ... ... 99 0 . 66 0 
Breadth of entrance at bottom | nee 53 0 
Water on sill at ordinary spring tide 27 6 . 24 6 
Water on sill at ordinary neap tide 23.0 ~«. 20 6 
Water on blocks, spring tide ... ... 26 6 . 22 0 


One Patent Slip (Kosuge). 


Length of rails 750ft. 
Breadth of rails s 30ft. 
Lifting power in tons ... abte | ce: 
With the exception of the principal forgings for both 
hull and engines and auxiliary machinery, such as 


winches, steering gear, &c., all the material for the ships 
mentioned above was made in Japan. Besides its 
shipbuilding work, the docks and slips of the company 
are always full. At the present time there are no fewer 
than seven steamers undergoing repairs, and the docks 
are already booked up for some time to come. I should 
perhaps mention that the engine works are situated at 
Akanoura, and that the name of the shipbuilding yard is 
Tategami. 








THE UNITED STATES AUTHORITIES AND 
KRUPP PROCESS ARMOUR. 

WHEN an unusually striking result is obtained in 
armour or any other important element in war material, 
the eyes of all authorities in such matters are turned 
on it. It may be due to some special exceptional cause 
which may be discovered and accounted for; or, on the 
other hand, it may be the record of a distinct advance, 
in which case the result is repeated, and eventually can 
be secured as a normal effect which can be reckoned on. 
Krupp’s plate experiments in 1895 were certainly striking, 
and seeing that remarkable results were obtained with 
several plates, it could hardly be doubted that they 
indicated a real progress in the manufacture of armour, 
especially as two years previously a Krupp _ plate 
exhibited at Chicago had suggested food for thought. 
It was apparently not of equal quality throughout, but 
one portion of it had successfully defeated at least as 
severe an attack as any plate then in existence, and 
seemingly even something more. It was not very long 
before our Sheffield makers were sensible enough to 
recognise Krupp’s success, and to secure the new process 
for themselves. This does not imply that they 
necessarily substituted Krupp’s methods for everything 
hitherto in use, nor that all the Sheffield firms would 
necessarily turn out the same article, but it does imply 
that certain entirely new elements and modes of treat- 
ment were introduced and worked out in whatever way 
the special skill and knowledge of each manufacturing 
establishment might suggest. Excellent results followed; 
in fact, as we have before pointed out, the armour that 
has been turned out by Sheffield may challenge com- 
parison with any, and so far as we have been able to 
gather, the only results obtained which come up to those 
recently achieved by Sheffield firms are those of Krupp 
himself. 

Vive years ago the United States were leading with 
Harveyed armour. It is therefore interesting to see how 
the German, and subsequently English results, would be 
received in America. For rivals to deny that any 
advance has been made, and to try and prove their case, 
is natural. It is equally natural afterwards for such 
rivals to have their confidence in their own denial 
shaken, and so gradually to modify their tone, and 
eventually to adopt any improvement. To sit down in 
cold blood and plan such a course of behaviour would be 
very unscrupulous, but it is easy to gravitate into some- 
course of the kind, without any untruthfulness; prejudice 
and esprit de corps begin, and common sense and 
patriotism finish it. Thus it has happened in England 
with the change from muzzle-loading to breech-loading 
ordnance, and from wrought iron to steel, and thus we are 
inclined to think the United States authorities will act 
in the case of the Krupp process armour. We print 
elsewhere a memorandum of Captain O'Neill, Chief of 
the Bureau of Ordnance to the Navy Department. It 
will be seen that his contention is, that while the Krupp 
process armour has been proved superior to that 
hitherto made in England and on the Continent, it 
is not superior to the armour made in the States. 
This he seeks to prove by comparing the best results 
obtained. He says, fairly enough, that the value of the 
comparison is qualified by two things: First, that the 
results obtained with thick armour are not got in course 
of supply, but with experimental or champion plates, and 
this, it appears, applies to the United States 12in. plate 
quoted as well as the English and German plates; 
secondly, that there is uncertainty in the quality of the 
projectiles used. 

With regard to these qualifying elements, the ob- 
jection to a champion plate consists in the probability of 
its being an isolated or exceptional example, and in the 
fact that it has not been bent to form, and possibly may 
embody some element which increases its power of 
resistance, but which might not be attainable in a bent 
plate. Repetition of the result, of course, removes the 
first objection, and the second disappears when plates 
made on the same process are actually bent and tested 
on supply. This has been done with the thinner Krupp 
process plates, and although it has not to our knowledge 








been carried out with thick plates, it can hardly be 
questioned that what can be done with the thin can also 
be done with the thick plates. With regard to un- 
certainty in the quality of the shot, Captain O’Neill does 
us the honour to quote our opinion that it is very 
desirable to compare our own projectiles with foreign 
ones. This is indeed a special point which we have 
urged, but as he correctly quotes, we referred specially to 
the Holtzer 6in. shot, which Holtzer had himself written 
to repudiate, because they were made before ever Harvey 
armour was heard of. Whether the objection holds 
against the Holtzer 12in., depends on when they were 
made ; indeed, it is quite possible that the very United 
States trial quoted supplies us, so far as it goes, with 
the comparison we asked for, seeing that a 12in. 
plate was attacked with one Holtzer and one Wheeler- 
Sterling projectile. Supposing the 12in. Holtzer pro- 
jectiles which were fired at our Vickers plate to have 
been made about the same time as that fired in America, 
we are in a better position than usual to compare results, 
seeing that the same maker’s shot was used for the attack 
of our armour as delivered the principal blow on the 
United States plate, though weights and velocities were 
different. Let us come to the actual figures of the United 
States trial. The projectiles each weighed 850 1b. The 
first, a Holtzer. was delivered, Captain O’Neill says, with: 
1811 foot-seconds velocity ; and the second, a Wheeler- 
Sterling, with 1696 foot-seconds. This would imply per- 
fcrations on Tresidder’s system through wrought iron 
plates 24°6in. and 23°8in. thick respectively. The actual 
plate was 12in. thick, of re-forged nickel steel, face- 
hardened, Carnegie make. The relations of the wrought 
iron, which should match the blows, to the actual plate 
are 2°05 and 1°98 respectively. The Vickers plate was 
attacked by three Holtzer shot, weighing 721°5 lb., 714 lb., 
and 715 lb., with respective striking velocities of 1861, 
1868, and 1860 foot-seconds, implying perforations of 
23°6in., 23°5in., and 23°4in. of wrought iron, and the 
relations of those to the plate are 2°02, 2°01, and 2°00. 
The Carnegie plate then received one blow very slightly 
greater than the Vickers; unfortunately, however, part 
of this shot at the Carnegie plate went clean through, 
but the second broke up, leaving its head in the plate, 
thus showing that the first, with the velocity given, was 
but slightly beyond its resisting power. On the other 
hand, the Vickers plate received three blows of a per- 
forating power intermediate between the two thus given 
above, that is, taking them in relation to the plate, and 
these were all wholly defeated with a few face cracks and 
bulges at the back of 2%in., 2}}in., and 2}in. The 
Vickers plate then, was much more severely punished 
than the Carnegie, and came much better out of it, un- 
less it is maintained that the extra 0°03 in the relative 
figure of relations would cause a shot, which only caused a 
bulge 23in. high, to get through—a contention that will 
hardly be maintained. But this brings us to a most 
curious difficulty. It will be seen that, so far, we have 
quoted the United States figures from Captain O’Neill’s 
report, but have given some further figures which we 
know to be correct concerning the Vickers plate. Having, 
however, a printed report of the Chief of the Bureau 
supplied to us through the courtesy of the late United 
States naval attaché, Captain Conles, containing a long 
record of plate trials, we tried to identify the above, und 
to obtain additional data, and found a record so far 
resembling it, and yet so far differing from it, as to puzzle 
us completely. The date is June 3rd, instead of May 
29th, but the plate is similarly described as a 12in. Car- 
negie, re-forged, face-hardened, nickel plate, attacked first 
by a 12in. Holtzer, and then by a 12in. Firth-Sterling, 
each of 850 lb. weight, of which the first completely per- 
forated, and the second lodged its head, making a 4in. 
bulge in the back. The striking velocities are 1911 and 
1769 foot-seconds, agreeing curiously in each case, with 
the exception that the first velocity is exactly 100 foot- 
seconds more than the above. Circumstances so curiously 
agreeing and differing, deserve to be mentioned as seeming 
to refer to the same trial. If these last figures are right, 
the first blow’s theoretical perforation is 26°6in. of iron, 
and its figure 2°22, which is very large, and such as can- 
not be compared with the Vickers blow; but, then, it 
made a huge hole 13-din. in diameter, through plate and 
backing—in fact, the perforation was so complete as to 
forbid comparison to any good purpose. Nevertheless, 
there remains still the second blow, which, with less 
relative power, raised a considerably larger bulge than in 
the Vickers plate. Further, the size of the plate is given 
as 12ft. by 8ft., whereas the Vickers was 10ft. by 7ft. 
only, so that the weights of the plates are about 21 tons 
and 15 tons respectively, and the shock of the heaviest 
blow per ton is 1024 foot-tons for the Carnegie, and 1134 
foot-tons for the Vickers, which received three of nearly 
this amount, whereas the Carnegie was subjected only to 
one other blow, and that of much less force. 

Altogether, if we pick our way, as well as may be, 
through contradictory figures, we must conclude that if 
the Carnegie plate did receive the more severe blow, it 
was completely perforated, while the lighter blow and 
much smaller shock told more on it than the three 
heavier ones delivered on the Vickers plate, which, so 
far as figures go, seems to be the better plate, though 
we are left in uncertainty as to any exact measure of 
superiority. 

With regard to the results obtained by Krupp himself 
when attacking his plates, Captain O’Neill’s objection to 
the fact that Krupp projectiles of unknown quality were 
used is reasonable, and was made by ourselves in our 
first notice of the trials, but was subsequently met 
by a statement on the best authority that these pro- 
jectiles had been shown to be equal to American ones— 
Wheeler-Sterling shot, we believe—by actual trial, a 
statement which should be contradicted if incorrect. 
With regard to thinner plates, we admit that the Krupp 
process has shown less marked superiority over good 
Harvey-nickel armour than is seen in thick armour, but 
it appears to us to have a slight advantage. Turning 
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again to the table already referred to, furnished in the 


report of the Chief of the Bureau of Ordnance, we find | 


the majority of the 6in. shot were fired at 6in. plates 
with caps,so as not to be available for comparison, but 
there remain two uncapped projectiles with 2122 foot- 
seconds and 2050 foot-seconds striking velocity, which 
both passed completely through, though broken, and are 
therefore of little use to us; one with 1986 foot-seconds, 
which smashed with an estimated penetration of 16in.; 
and lastly one with 1859 foot-seconds striking velocity, 
which smashed with an estimated penetration of 6in. 
This shot weighed 100-25 lb., and its calculated perfora- 
tion is 12-4in. of iron. 


resist five blows of 100 1b. shot, with 1960 foot-seconds | 


velocity, implying a perforation of 13-4in. of iron. The 
shot all break with very little effect on them. Surely 
here is a superiority beyond what can be accounted for 
by the inferiority of the Holtzer shot. We admit 
the undesirable element of uncertainty, but we scarcely 
think it can cover the measure of superiority that appears 
to exist. 

On the whole, there is nothing in this memorandum to 
make us alter our opinion of the Krupp process. We 
believe it to be a very original and distinct method of 
treatment, very troublesome and expensive probably at 
first; but we trust such difficulties as exist can be 
mastered, and we can only repeat that the opinion we 
expressed on the 1895 trials has only been strengthened 
and confirmed by subsequent events—namely, that while 
it is, if not decidedly the best for thin plates, it is at least 
as good as any, while it has produced thick plates 
exhibiting a combination of hardness and toughness that 
we have never seen approached. We do not think it 
probable that the United States authorities, including 
Captain O'Neill, will remain for any length of time of 
an opposite opinion, for we have heard from other 
sources of a Commission recommending the trial of new 
European processes, ‘ other than that of Harvey,” which 
doubtless means Krupp’s, and in the memorandum 
before us we read that American makers have purchased 
Krupp’s process, but are not yet in a position to supply 
plates made by it. 








FOREIGN CAPITAL AND JAPANESE INVEST- 
MENTS. 

Untit recently the idea of introducing foreign capital 
into Japanese commercial speculations was viewed by 
the Japanese with extreme disfavour and jealousy, 
apparently from the fear that foreign capitalists would 
by degrees absorb the whole trade of the country, or at 
all events the most profitable part of it, and would 
virtually enslave the manufacturers, not only of goods 
intended for export, but also of those destined for home 
consumption. 

Passports were, and are still, issued subject to the 
express provisoes that ‘‘ the bearer is forbidden to trade 
or to conclude contracts while in the interior ;”’ and that 
‘“‘ the bearer is not permitted under this passport to rent 
houses or to reside in the interior.’’ A fortiori, the 
acquisition of real estate of any description was, of 
course, impossible. To quote the Government Notifica- 
tion of January 18th, 1873, Art. XI., ‘‘ No transactions 
whatever shall take place in the nature of selling land, 
or even the title deeds of land, to foreigners, or of mort- 
gaging or pledging land to them, or of receiving or 
borrowing money from them in connection with land.”’ 

Similarly, foreigners were debarred from becoming 
shareholders or partners in any commercial undertaking 
carried on outside the treaty ports ; and even if, tempted 
by high interest, they invested capital under the name of 
some complaisant or needy Japanese friend, the trans- 
action could be repudiated by him whenever he—or the 
concern in which the investment was made—found it 
inconvenient to pay the interest or dividends, or 
desirable to “‘ convey ‘’—in the Shakespearian sense—to 
himself the capital so invested. As the Japanese Courts 
of Justice very properly refused to recognise the validity 
of any such illegal contract or transaction, there was no 
redress, and, consequently, no security for any such 
investment, except the bond fides of the nominal share- 
holder. Even if this were unimpeachable, the investor 
could have no voice or vote in the direction or manage- 
ment. 

Certain Government and municipal securities were 
specially excepted from the above prohibition; and as the 
existing conditions of, and objections to, these two classes 
of investment have recently been very fully and clearly 
set forth by an anonymous correspondent of the Japan 
Daily Mail—apparently an American, judging by the 
comparisons and illustrations of which he makes use— 
it is worth while to consider them briefly before taking 
up the wider question of investments in railways, mines, 
steamship companies, and manufacturing concerns, to all 
of which they apply, but with tenfold force. 

After pointing out that redeemable or terminable 
securities do not afford so eligible or popular an invest- 
ment as permanent stocks, which can be bought, sold, 
or transferred, subject toa fixed tenure, he gives some in- 
stances from his own experience. He takes as examples the 
War Loan, and the Tokyo City Loan. All bonds relating 
to such securities should bear on the reverse, or attached 
to them :—(a) Statement of actual value of bond.—Satis- 
factory; (b) The exact date of final repayment.—The 
limit only is stated, so that the loan is liable to be repaid 
and the investment disturbed at some earlier date. (c) 
The rate of interest, and the exact dates on which it is pay- 
able, should be stated.—Stated as “ during,” or “‘in,’’ the 
sixth and twelfth months of each year, instead of on 
the first day of said months, so that payment may 
possibly be deferred for twenty-nine or thirty days. (d) 
Total amount of loan or indebtedness.—Not stated on 
bonds. (¢) Security.—Not stated. This is of more im- 
portance in a municipal than in a Government loan. 
(f) Date and method of redemption.—Tokyo City Loan 
merely states that principal will be redeemed by means 





Our Gin. plates have habitually to | 


1 
'of annual drawings. War Loan states that drawings 
shall take place at the Bank of Japan, and that after the 
| drawings the numbers shall be advertised in the Official 
Gazette or newspapers. In both cases no dates or times 
are assigned for the drawings or announcements. (9) 
Coupons.—Tokyo City Loan bonds carry the full number. 
| War Loan bonds should carry 110, beginning December, 
| 1895, ending June, 1950, covering a period of fifty-five 
| years. They carry only forty, ending June 1915, pro- 
voking the suspicion that the Government intends to 
| redeem the loan in twenty years, should it be found con- 
| venient to do so, probably involving considerable incon- 
venience to holders in foreign countries after 1915. 

The time for commencing to call in the War Loans has 
not yet arrived, but the writer of the letter, understanding 
that the first drawing for the Tokyo City Loan would take 
place in 1896, made careful inquiries at the bank having 
those bonds in charge, but could obtain nothing more deti- 
nite than an *‘ opinion” that the first redemption would be 
in the following year. His coupons were paidin December, 
| 1896, and again in June, 1897, but no further information 
| was obtainable. A few weeks later he was called on to 
refund the amount of seven coupons belonging to bonds 
which had actually been withdrawn in the previous 
December. A careful search failed to reveal any adver- 
tisement of such withdrawal. If the officials themselves 
are so ignorant, what chances have the investors of 
protecting themselves? Again, the bonds called in on 
lst December, 1897, were not advertised until the 17th 
December, so that the investors, through no fault of 
| their own, were bound to lose at least seventeen days’ 

interest—probably more. It is evident that the only 
fair way of conducting the redemption of such bonds is 
by periodical drawings fairly and impartially carried out ; 
but it looks suspicious when seven consecutive numbers 
| are called in after one so-called drawing, and three after 
the next. 

The writer of the letter concludes by disclaiming any in- 
tention of discrediting the soundness of Japanese securities ; 
but he wishes to point out that those whocontrol them have 
—probably from lack of experience in such transactions— 
not taken due pains to observe the precautions which are 

| necessary to command confidence and respect. The 
great stimulus given to commercial enterprise of every 
description by the successful issue of the war with China 
| naturally led to a greater demand for capital than was 
| forthcoming when calls began to be made on the share- 
holders, many of whom, like other inexperienced investors 
in plausible schemes, seemed to think that the first pay- 
ment upon allotment of shares was all that would be 
required of them. Asa single example, the Sanyo Rail- 
| way, perhaps the best-conducted line in Japan, and in a 
| prosperous condition, reported at the end of last year 
| that 180,000 yen was still outstanding after the third call 
on their shareholders, and decided to offer the shares of 
the defaulters for sale in due course. So the proprietors 
of existing companies and the promoters of new ones 
/ are now looking further afield for the capital which is 
not forthcoming at home. 
| In an article published in the February number of the 


| 
| 
| 
| 
| 
| 
| 


Far East—monthly magazine—by Mr. R. Masujima, | 


a leading Tokyo barrister, he contends that the only 
| restriction imposed on the proceedings of foreigners out- 
side treaty limits is that they must not “engage in trade ;”” 
that the purchase of shares in a manufacturing company 
| is not ‘‘ engaging in trade,” and is consequently not ior- 
bidden. If this contention is correct, what is to prevent 


| foreigners purchasing the whole of the shares in any such | 


concern, should they be offered for sale? And what are 
they to do with them if they are not allowed to run the 
|concern? Again, if such a company were wound up, 
| could they advance any legal claim to share in the pro- 
| ceeds of the sale of the land and buildings, which in 
| many cases might form the most valuable asset? Can 
| they attend the meetings of such a company and vote 
upon any question relating to its management, including 
the purchase or sale of land or buildings? And if not, 
is it probable for a moment that they will invest their 
capital in any such concern? In addition to the above 
considerations, the want of confidence in Japanese com- 
mercial morality as compared with Western ideas upon 
that subject has to be taken into consideration ; and until 
all these various obstacles are removed, it is hopeless to 
expect any such eager influx of foreign capital into 
Japanese investments as a certain class of doctrinaires 
seem to expect ; and any such resolution as that which 
was unanimously passed by the shareholders of the Kibe 
Railway Company at a recent meeting to amend its bye- 
laws so as to admit foreigners among their number must 
remain a dead letter. Similar resolutions have also 
been recently passed by the Nippon Land and Marine 
Insurance Company, the Osaka Woollen Yarn Company, 
the Osaka Clock and Watch Company, and one or two 
other companies in the same district. 

Among the various suggestions put forth for meeting 
the difficulty, perhaps the most original is one to the 
effect that the Government should establish a gigantic 
loan fund, in which foreigners should be invited to take 
shares having a guaranteed rate of interest, the proceeds 
to be devoted to assisting commercial speculations of 
approved stability for which the capital cannot readily be 
obtained in the ordinary course; but this scheme need 
scarcely be discussed further. 

Another class of investment stands upon a somewhat 
different footing—when a foreigner is willing to advance 
the requisite capital for a small business, to be ostensibly 
owned and managed by a Japanese, who is, in fact, 
though not in law, merely his junior partner. In such a 
case the foreigner can keep a pretty tight hold upon the 
pursestrings ; and so long as his partner finds it to his 
interest to keep things going rather than to have the 
place shut down, the investment, although not devoid of 
risk, may come within the bounds of prudence. Several 
such undertakings in the Osaka district, including the 
Sanko-sha, Bundo-sha, and Kenyei-sha, besides various 
soap and match factories, are said to be run by Chinese 
capital. Another establishment of some importance is 








——. 
virtually a provision made by a foreigner fo 
illegitimate son by a Japanese mother. Altogether ; in 
said that in that district alone something like £20,000 
foreign capital is invested; but it is evident that . 
foreigner, unless actually resident in Japan and DOsseaaes 
by a strong conviction that he knew what he wag — 
would seek any such investment. is. 

The approaching consummation of Treaty Revisi 
will materially alter many of the adverse circumstay “= 
and conditions above set forth, but it will be long }; “ne 
they are entirely obliterated. Just as the old in 
for an elaborate ceremonial etiquette in every social 
function, however trivial, still continues to assert iteelt 
by an insistence on the minutest compliance with th 
prescribed routine for any and every official or lega] bay 
cedure, so a close observance of the letter as well as of 
the spirit of any and every trade regulation, written or 
unwritten, actual or imaginary, will be a matter of the 
most absolute necessity. 

But the limits of the present article compel the post. 
ponement of the full consideration of this subject. Suffice 
it to say that the installation of manufacturing under. 
takings founded, financed, and officered by foreigners jy 
the near future is a matter worthy of careful considera: 
tion, and is already receiving that consideration at the 
hands of some of our foreign competitors. Mons. J, 
Thévenet, the engineering manager of the firm of E. and 
Ph. Bouhet, of Paris, and the representative of a wealthy 
French syndicate, is now on the spot investigating the 
desirability and possibility of establishing a factory for 
guns, armour plates, ammunition, machine tools, and the 
like; and if our English manufacturers have any similar 
intentions it is high time for them to bestir themselves, 
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HARBOURS AND WATERWAYS. 





Workington.—The Bill which had been deposited by the 
Dock Committee fer the purchase of the docks from Lord 
| Lonsdale has been withdrawn, owing to differences having 
| arisen as to the proportion of the cont. ibutions to be provided 
| by the promoters and the Workington Hematite Companies 
and Messrs. Charles Cammell and Co. The amount of capital 
which would have had to be provided if the scheme had gone 
forward was half a million. 

The Wear.—At the annual meeting of the Commissioners, 
Sir J. Laing, who was re-elected chairman for the thirtieth 
time, was able to report that the revenue for the past year 
had been the largest on record, amounting to £142,252, and 
| that they had a reserve fund of £51,154 in hand. The work 
|at the piers was reported as going on satisfactorily, and a 
| greatly increased depth of water has been secured, there 

being now 24ft. at low tide between the piers; and over the 
bar, where formerly people could walk across, there is now 
24ft. As the Roker Pier extended further seaward, wider 
foundations were required, and it was therefore found 
necessary to have the hopper barge used for laying the 
concrete bags lengthened, so as to enable the length of the 
bags to be increased from 23ft. to 46ft. When the works 
now in hand at the Coal Drops are completed they will be 
capable of taking vessels of any size. 

Swansea.—The extension of the Prince of Wales’ Dock, 
which has been in course of construction since 1896, by Sir 
| John Jackson, under the direction of Mr. A. C. Schenk, 
| M. Inst. C.E., the company’s engineer, has been opened for 
traffic. The extension adds 44 acres to the area of 23 acres 
of the dock. The length of new quays is 2000ft., with an 
average depth of 28ft. of water. The coal tips are arranged 
in echelon, by which means three steamers of the largest kind 
that enter the ducks can be loaded at the same time, the 
position of the tips enabling the vessels to overlap without 
interfering with one another. The cost of the cxtension has 
been £65,000. While the other Welsh ports rely principally 
on coal for their trade, that at Swansea is of a more varied 
character. Swansea is the seat of the manufacture of about 
thirty different metals, many of them of a very valuable 
character. The main export trade has for a long time past 
consisted of tin plates, yielding a revenue at one time of 
£16,000 a year, and although both the tin-plate and copper 
trade has largely fallen off during the last few years, the 
import trade has largely increased. The frontage on the 
north side of the new extension has been taken up by the 
Great Western, and Rhonda and Swansea Bay Railway 
Companies, for shipment of coal, the remainder of the quays 
being reserved for general imports and exports. 

Indian canals.—The reports of the Works Department 
show the immense benefit irrigation has been to India. In 
the famine year 1873-74 the Sone canal was only partially 
completed, and water was poured over the fields through 
cuts in the banks, and by this means 159,000 acres of rice 
were saved, worth not less than 60 lakhs of rupees, oF 
at the full value of the rupee £600,000. The total cost of 
the canals up to the present time has been 269 lakhs 

£2,690,000—and the area irrigated 555,156 acres. The 
| value of the crops during the dry season 1896-7 on these 
| canals is put at about the same as the total outlay on their 
| construction, and after making allowance for such crops as 

would have grown on the land without irrigation, the gain 1s 
put at £1,500,000. 

The Buckingham and East Coast Canal, one cf the great 
irrigating works in the Madras Presidency, has reached the 
stage of completion after being in process of construction 
during the whole of the present century. It was first com- 
menced in 1801 as a private enterprise, and a considerable 
amount of traffic passed over it. In 1837 it lapsed to the 
East India Company. In 1855 works of extension were 
commenced, and during the great famine following 187! 
it was carried still further northwards as a relief work, and 
united to the Godavery system. The canal is now freely 
resorted to for traffic of various kinds, but the col 
struction of railways is affecting its prosperity. The 
cost of the project has been 93 lakhs—£930,000—and the 
annual expenditure for its upkeep comes to about half 4 
lakh, while the income derived is about 1,200,000 rupees 4 
year. 
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Tur result of the election for the secretaryship of the 
Amalgamated Society of Engineers was declared on Tuesday night 
as follows:—Mr. G. N. Barnes, 17,356; Mr. John Anderson; 
11,207; Mr. Henry Barton, 851; Mr. William Harmston, 294. 
Mr. Barnes is consequently elected for the second time. He ee 
polled 5000 more votes than his three competitors together, an 
thus has a clear majority. Mr. William Brereton and Mr, William 
Glennie are re-elected assistant secretaries, 
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ae — a ’ THE FRENCH CRUISER | are used. The air pumps are placed behind the engines on | the engines by a transverse receiver, so that the engines can 
an THE ENGINES OF ENNUS _ either side of the longitudinal bulkhead. Each group] be fed from any desired group of boilers. The auxiliary 
tig BRENNUS. : consists of three steam cylinders, and two single-acting air | engines are supplied from a special receiver. 
D of (Concluded from page 296), pumps driven by levers. Three cylinders are used in order The cylinder steam jackets are supplied with live steam 
no omyrtGaL circulating pump of the ordinary Indret | to secure a uniform turning moment; originally only two | passing round the four cylinders. In passing from the 
sed A ag spor ‘The principal dimensions are as follows :— cylinders were used, but the arrangement has been given up. | jackets the steam from the forward cylinders works the 
ut type 18 we oy ht eX S: 1°300 metre The barring engines are placed at the extreme forward end of | ventilating engines, whilst that from the after engines 
q Bee — srr ts tt) 7) 7 2160 cubie metres | the main engines, on which they act through a worm and | actuates the circulating pumps. 
2 aon ne Perse0..- c+ cc c+ ate *+ ++ c+ | OOM cublemetre | worm wheel. The Belleville boilers of the Brennus are of the 1889 
- Diam. of suction and delivery yipes .. .. +. 919685 0a, —— The thrust block has loose cast steel rings faced with | model. They are placed in six closed stokeholds, and are 
ried een tion of water utlet /) J) J) J) 0°1586.sq. metre | anti-friction metal. grouped in the manner shown in Fig. 1—Tur ENGINEER, 
lore Nor per minute OLE Smee 180 The screw is composed of blades attached to a cast steel | April 1st, 1898. There are in all thirty-two generators 
er This purep is driven by a direct-coupled engine of | boss ; the blades on the starboard side are of cast steel, | of the ordinary type, of which half have nine clements and 
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63-horse power; it has two cylinders, inclined at 90 deg. to 
each other, coupled to one crank pin. The diameter of the 
Piston is 0-300 m., the stroke 0-210 m, Cylindrical slide valves 
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those on the port side of forged steel. They were all | the remainder eight elements each. In each element there 
adjusted on the inachine at the works at Guérigny, Nievre. are twenty tubes. The boilers are, as shown, grouped in 
The steam pipes from the stokehold are united in front of | fours. They have each one grate only, 
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The principal figures are as follows :— 


Total number of tubes 5410 
Length of elements oe tsi 3s, Oren 
Width of grates .. 2m. and 2°260 m. 
Length of grates 1°50 m. 


Area of grate per boiler ..3 square metres and 3°39 square metres 
Total area of grates .. .. .. .. .. .. .. 102 square metres 
Heating surface per boiler. .107 square metres and 96 square metres 
Heating surface per square metre of grate... 31°60 square metres 
Total heating surface .. .. .. .. .. ..8255 square metres 
Diameter of tubes—exterior .. -» ee «+ 100mm. 
” »,» interior .. 389 mm. and 90 mm. 
Total area of funnels—two .. 17 square metres 
Height of funnels from grate tae Ae 17 m. 
Total volume of water .. .. .. 27 cubic metres 
> o. Ste Se a ee eee 52 cubic metres 
The boilers are fed by eight small engines in the way usual 
in this type of boiler. The injection air is supplied by pumps, 
—one of which is illustrated in section by Fig. 7—at a pres- 
sure of between 0°500 kilo. and 1°000 kilo. per square 
centimetre. 

A new feature in the Brennus is the use of movable grate 
bars, which are actuated from time to time. The cinders 
are disposed of by a Maupeou apparatus, which treats the 
slag and delivers into the sea, and also by electric cranes, 
which hoist the buckets into the wind-sails. Fresh air is 
circulated by ventilators placed in the false bridge. No inlet 
and egress locks are used; the maximum pressure in the 
stokeholds is 15 mm. There are only doors and shutters 
for closing the cowls and the space around the funnels; it is 
by the latter that the hot air passes out. The funnels are 
supported on the spar-deck; they are connected with the 
uptakes by a sliding joint kept tight by silicate cotton. 

The Brennus was constructed at Lorient, and went on 
her trials in August, 1894. The trial of the boilers included: 
(1) A six hours’ trial under natural draught with eight boilers 
of one group. The combustion was to be kept approximately 
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at 110 kilos. per square metre of grate, and the evaporation 
was not to fall lower than 8 kilos. of dry steam per kilo. of 
coal. (2) A four hours’ trial under forced draught with eight 
boilers, the combustion to reach 140 kilos. per square metre 
of grate, and the evaporation 73 kilos. of dry steam per kilo. 
of coal. In both these trials the gas-mixing jets were to be 
used only; in the second the stokehold fans were to be 
used. The results of these trials were auite satisfactory; 
the evaporation was 9 kilos. and 7°816 kilos. respectively. 

The trials of the engines were delayed for several reasons. 
The original programme comprised: (1) A four hours’ trial at 
the maximum power, 13,500-horse power ; (2) a twenty-four 
hours’ trial at the normal power, 8000-horse-power; (3) a 
six hours’ trial under natural draught; (4) various consump- 
tion trials: (a) Six hours at 13} knots; (b) at 10 knots; (c) 
four hours’ trial at 8 knots. 

In order to hurry on the commissioning of the vessel, the 
six hours’ trial at full power and natural draught was 
omitted. With Belleville boilers this test would not differ 
greatly from that under forced draught; the pressure of air 
in the stokehold never exceeded between 10 mm. and 15mm. 
of water. A series of initial experiments showed that the 
lime introduced into the boilers was carried over by the 
steam—la chaux introduite dans les chaudiéres était entratnée 
avec la vapeur—and caused very rapid wearing of the piston 
rings in the high-pressure cylinders. On the other hand, 
besides its mechanical action, the lime converted the lubri- 
cating oil into soap, and dried the high-pressure cylinder 
walls. Without using lime in the boilers the engines ran quite 
satisfactorily ; but the lime being indispensable to prevent 
corrosion of the boiler tubes, the disposition of the high- 
pressure piston rings was changed. The single ring was 
replaced by a cast iron dise carrying small bronze rings. 
3etween the disc and the piston small springs were placed 
to give a certain amount of elasticity to the arrangement. 
The results were entirely satisfactory, and the abnormal 


undertaken with the original piston rings, which were not 
tight ; further, some of the tubes of the condenser split and 
had to be removed, and the results of the trial were in con- 
sequence bad. On account of the short time at disposal these 
trials were not repeated ; they are those of the 11th and 19th 
of September, 1895. The results are given in the table 
below. The condensers remained very hot throughout these 
trials. 

After these two unsatisfactory trials thegratings of the circu- 
lating water system had to be changed. On account of the 


again drawn in; and the condensers reached an excessive tem- 
perature which caused bumping inthe air pumps. The trials 
which succeeded on November 5th showed that the trouble 
had been remedied. Before undertaking them the springs of 
the high-pressure piston were tightened up. 
were better; they are also given below. On the termination 


lime was found to be excessive, and it was impossible to con- 
duct the full power trials without making the projected 
alteration in them. The work on this modification continued 
to early in January, when the power trial was made, January 
9th, 1896. The results were very satisfactory; the engines 
ran remarkably well. The frames of the high-pressure 
cylinders vibrated to an extent which would have been 
abnormal had they been of cast iron, but was not surprising 
in a construction of plates and angles. 


The two first consumption trials at reduced speed were 


bad disposition of these strums the issuing heated water was | 


The results | 


of this trial the wear of the same rings on account of the | 
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| at the corner of Alpha-road. In cl whi weet 
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The information in this table is completed by the diagrams 
given of the trials made on November 5th, 1895, and January 
9th, 1896. The distribution of power in the four cylinders 
was as equal as could be expected; thus, in the starboard 
engine we have— 
Jan. 9th, 1896. 
Horse-power. 


Nov. 5th, 1895. 
Horse-power. 


High-pressure cylinder 1008 1649 
Intermediate cylinder.. .. .. .. 28 2458 
Low-pressure cylinder, fore .. .. 579 .. 1292 
Low-pressure eylinder, aft oo en ow . 1380 

The coal consumption was greatly reduced. At the low 


power trials the consumption was 0°930kilo. and 0-975 kilo., 
but this high rate was due to the leakage round the high- 
pressure pistons. These being changed, the new arrangement 
left nothing to be desired. The real figure is given by the 
trial of November 5th, 1895, at full speed, natural draught, 
a speed which could be maintained indefinitely without 
fatigues des organes. This figure, 0°734 kilo. per horse- 
power per hour, obtained on the Brennus, may be compared 
with that of English ironclads of similar speed :—Magnificent, 
0-770 kilo.; Majestic, 0°935 kilo.; Prince George, 0°830 
kilo.; Talbot, 0°835 kilo.; Victorious, 0°728 kilo.; Power- 
ful, 0°835 kilo. The Victorious alone has the same con- 
sumption per horse-power per hour as the Brennus; all 
the others are higher by considerable amounts. 

After the full-power trial on January 9th, it remained to 
make the twenty-four hours’ run, developing approximately 
8000-horse power. To save time, it was decided to make 
this trial on the passage between Brest and Toulon, where 
the Brennus was to be commissioned. Brest was left on 
January 20th. The only incident of the voyage consisted 
in the leakages, numerous enough, in the condensers. The 
copper tubes appeared to be attacked by a galvanic action, 
but which could not be fully explained. It was ultimately 
decided to replace the copper tubes by ordinary brass tubes. 
On accountof this failure in the tubes, a number had tobe with- 
drawn, which raised the consumption to 0: 969 kilo. per horse- 
power per hour during a period of six hours, taken during the 
twenty-four hours’ run. Apart from this defect, the passage 
was brilliant, the engines leaving nothing whatever to be de- 
sired. After running twenty-two hours at 12 knots, the engines 
were kept at between 80 to 82 revolutions per minute, and 
the trial commenced on Saturday, January 25th, at ten o'clock, 
to terminate the next day at the same hour. The mean power 
developed was 8370-horse power, and the mean speed corre- 
sponding 16 knots. The well-known effect of great depths was 
again shown by these trials, the same speed being realised in 
the open sea for 1100 less horse-power than had been needed 
on the measured mile. 

The inspection at Toulon showed that the new piston rings 
of the high-pressure cylinders had not suffered from wear, 
and that the cylinder walls were in good condition ; every- 
thing else was in perfect order. In conclusion, the engines 
of the Brennus came fully up to what was expected of them, 
and are an honour to the firm of Indret, by whom they were 
constructed. 








THE GREAT CENTRAL RAILWAY LONDON 
WORKS. 


Events now march fast towards the completion of the 
last main line of railway which the nineteenth century will 
see carried out in this country. Both the front, with the 
necessary offices, and the side walls of the Marylebone 
Terminus are advancing rapidly, whilst some of the roof piers 
are already placed and connected with each other, and the 
down platform has made its appearance. The outer walls of 
the station offices are of red brick with terra-cotta dressings, 
and so far the design seems to present a very neat and simple 
elevation. Along Boston-place, which forms the east side, 
the works are up to about 25ft. or 30ft., ending with a plain 
wall some 10ft. high running to the overbridge at the north 
end of the station. This bridge, which is by Messrs. A. 
Handyside and Co., of Derby, is now quite finished, and is a 
very fine structure, about 100 yards long and 22 yards wide. 
Steps from it communicate with Boston-place, and on the 
other side is the cab entrance for the up trains, leading down 
a ramp enclosed between blue-brick walls. Just over the 
bridge, on the west side, the great goods shed comes close up 
to the road, its rows of huge iron riveted columns presenting 
a most striking appearance just now. At the various floor 
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al Trial Trial Trial 
September 5th, 1895. September 19th, 1895 November 5th, 1895. January ‘th 189% 
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cutting here is now quite cleared and ready for therails. St. 
John’s Wood-road bridge, with its mass of water pipes and 
gas mains, has just been finished, and is of similar design and 
build to the one outside the passenger station. It is a trifle 
wider, apparently. At the long tunnel, which begins soon 
after Lord’s Cricket Ground is passed under, work is still 
going on at the corner of Waverly-place and Finchley-place, 
and on the site of No. 32, Circus-road, where shafts are being 
constructed. Otherwiseeverythingiscompleted above ground, 
as well as over the shorter tunnel ending alongside the 
Finchley-road Station of the Metropolitan. A square section 
has been adopted for the shafts, instead of the old plan of 
round ones. At West Hampstead the Great Central metals 
are now clear, the station being rebuilt for the Metropolitan 
to the north of them. Just beyond, the iron viaduct with 
brick piers leading to the bridge over the North London 
Railway, is about finished; in fact, the permanent way is 
partly laid upon it. The girder bridges over Edgware-road 
and Christchurch-avenue, Kilburn, consist each of three 
arched ribs resting upon pivot joints. Beyond Kilburn the 
new line is virtually finished to Wembley Park, the per- 
manent way being laid and ballasted for most of the way. 
At present the Metropolitan down trains run for great part 
of the distance between Willesden Green and Kingsbury- 
Neasden Stations on what will be the Great Central up line. 

The engine sheds of the latter company are in a field about 
a quarter mile south of Kingsbury-Neasden Station, at the 
end of a short branch now being constructed. The side walls 
are up, and the coal stage is completed. The branch will run 
from near Dog-lane bridge, which, with its ten arches, giving 
room for nineteen lines of rail, is rather a conspicuous 
object. Following it, and opposite the Metropolitan Com- 
pany’s Neasden shops, will be most extensive sorting sidings, 
on made ground provided by the tunnels before mentioned. 

Instead of joining the Metropolitan at Wembley Park the 
Great Central will, after all, continue alongside it as far as 
Harrow, This section, however, has but recently been put 
in hand, and is not yet very forward. Towards the Harrow 
end a considerable length of shallow excavation in the clay 
will be necessary, and has been begun, and the turnpike road 
bridge is diverted, whilst an extra span is being made. Two 
or three other road bridges are also being altered, but the chief 
work will be a new bridge across the four lines of the London 
and North-Western Railway—an undertaking not yet 
commenced. 

The “ Hotel Grand Central,’ in front of the Marylebone 
terminus, is practically finished so far as the shell of the 
building is concerned, and will be an ornament to a part of 
London which has not hitherto received much attention 
from architects. Messrs. Maple and Co. are to furnish it, and 
there will be 400rooms, A clause in the Company’s Act forbids 
the presence of goods, mineral, or animal traffic, except by 
passenger train, south of the great overbridge at the outer 
end of the station. They are also bound to make as little 
smoke or whistling as possible at the station. Although 
intended for the benefit of the neighbourhood in general, 
these clauses should be much to the advantage of persons 
staying at the hotel. 








THe Composition OF METEORITES.—In a paper read before the 
Royal Dublin Society, by Messrs. W. N. Hartley and Hugh 
Ramage, on ‘‘ A Spectrographic Analysis of Iron Meteorites, Sidero- 
lites, and Meteoric Stones,” the following conclusions are arrived 
at, that:—(1) The composition of different meteoric irons is very 
similar, though the proportions of the constituents differ to some 
extent. (2) We find that copper, lead, and silver are common 
constituents of meteoric irons, and that they occur in variable pro- 
portions. We have already shown that this is the case with iron 
ores of different varieties and different kinds of manufactured 
irons. (3) Gallium, is a constituent in varying proportions of all 
meteoric irons, but not of all meteorites. It occurs in one of the 
siderolites we have examined. (4) Sodium, potassium, and rubi- 
dium, are constituents of meteoric irons, but only in minute pro- 
portions. (5) Chromium and manganese are found in meteoric 
stones, but not in the irons, though very minute traces of mangancse 
have been detected in two of our specimens. (6) Nickel is found 
as a principal constituent in all meteorites, meteoric irons, and 
siderolites. Cobalt occurs in the two latter varieties only. The 
chief points of difference between telluric and meteoric iron is_ the 
absence of nickel and cobalt in any considerable proportion from 
the former, and the presence of manganese ; while meteoric irons 
contain nickel and cobalt as notable constituents, and, except in 





levels the side plates and cross girders are mostly in position, 





wear of the cylinders was overcome. 


minute traces, manganese is absent. 
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OvRk illustration shows two large feed-water heaters of the 
well-known Brown-Berryman type lately supplied by Messrs. 
Joseph Wright and Co., Tipton, and  Victoria-street, 
Westminster, to the Metropolitan Electric Light Company, 
for its Manchester-square station. Each heater is capable 
of heating 6000 gallons of water per hour to 212 deg. by 
Inecans of the exhaust steam from non-condensing engines, 
which passes through a cluster of brass tubes which are bent 
Into a ¢ shape at the top, the bottom ends being bent out- 
wards and fixed in the circular casting at the bottom of the 
heater. This casting is surrounded by a belt, which forms 
the chamber into which the steam is admitted at one side, 
and from which, after passing through the tubes, it leaves on 
the other side. The water to be heated surrounds the tubes 
in the body and casing of the heater, and being pumped in 
at the lower end and forced through and out at the top, it 
follows that the pressure in the water casing is the same as 
in the boilers; and in this particular case it is 200 1b. to the 
Sjuare inch. The effect’ of heating the water to 200 deg. 
Fah. under pressure is that the carbonates of lime, &c., in 
the water, together with the dirt and organic matter held in 
Suspension, all fall into the bottom chamber of the heater, 





| partments 


quite clear of the tubes, and upon the bottom is a lid or cover 
which can be removed without interfering with any of the 
pipes or connections, and giving free access to the inside, and 
complete facility for cleaning out without raising the casing. 
The cover of the steam chamber can also be lifted so as to 
allow of the ends of all the tubes being examined. Messrs. 
Joseph Wright and Co. have recently supplied six of these 
heaters to the Metropolitan Electric Supply Company, 
Limited, and also to Professor Kennedy for Westminster 
Electric Supply Company, &c., and for Madrid Electric 
Lighting, Edinburgh Cable Trams, Hotel Cecil, Birkenhead 
and Sunderland Electric, Aberdeen Electric, Walsall 
Electric, Dublin Electric, Halifax Electric, and the Bourne- 
mouth Electric Lighting Company. 








MACFARLANE AND BRYANT’S AUTOMATIC 
STEAM STOP VALVE. 
Tuer disastrous results which have so often followed upon the 
bursting of main steam pipes in the boiler or engine com- 
of steamships—especially since. the higher 
pressures and armour began to be used—have compelled 
most serious attention to the causes and the prevention of 


| position, and the supply is shut off. 


such catastrophes. Whatever resulting improvements may 
| have been effected in the make and quality of main steam 
| pipes, these would certainly appear to be far from commensurate 
with the increasing degree of risk entailed due to the higher 
and higher pressures employed, and great importance, there- 
| fore, attaches to all efficient means put forward for limiting 
the explosive outrush of steam from a fractured pipe, and 
minimising the distressing and fatal consequences to the 
engine and boiler-room staff which so often ensue in 
accidents of the kind. Apart from the ordinary stop 
valve on boilers, and the various provisions which have 
been made and proposed for more promptly shutting down 
in the event of a rupture, there have been several arrange- 
ments of self-acting stop valves put forward from time 
to time. , 

The most recent invention of the kind brought to our 
notice is that of Messrs. Macfarlane and Bryant, herewith 
illustrated, examples of which have already been fitted to 
boilers in factories and in a number of steamships where 
pressures up to 200 lb. per square inch are employed. Valves 
under actual operation have also been shown to our repre- 
sentative by the joint-patentee, Mr. A. T. Macfarlane, at the 
works of Messrs. Macfarlane and Co., 58, Hyde Park-street, 
Glasgow, and their instantaneous and trustworthy automatic 
action demonstrated. 

These valves are fitted and worked like the ordinary stop 
valves now in use. As will be gathered from the illustrations, 
there is on the outlet branch an ordinary screw-down valve 
operated by the hand-wheel. Above this, and mounted on an 
outer spindle or sleeve, is a loose movable piston, having two 
surfaces, an upper and lower, on which the pressure of tke 
steam acts. This piston, which is an easy fit in the chest, is 
provided as shown with Ramsbottom rings. In the bottom 
of the piston valve, ports are formed, and cn the inner ledge 
of the bottom of the piston sits a loose disc valve, which forms 
a steam-tight face over the ports in the piston. The outer 
sleeve or spindle is attached to a testing lever, so that by 
working the lever the piston is moved, and its good working 
conditions ensured. 

When the stop valve is opened the steam passes through 
the ports in the piston valve, and lifts the non-return valve 
up against ‘the end of*the stufting-box, holding it in thet 
































MACFARLANE AND BRYANT’S STOP VALVE 


| position, and at the same time exerting its pressure on the 
| upper and lower surfaces of the piston valve when passing to 
| the engine. In the event of a rupture to the service pipe, 
| and an outburst of steam, the pressure in the pipe and on 
| the upper surface of the piston valve is released. The valve 

is instantly moved up against the non-return valve inits raised 
The engraving shows the 
automatic piston valve in the open position, and the dotted lines 
in the closed position. While the steam is flowing to the 
engines the loose non-return valve mounted on the outer 
spindle is, of course, held up against the end of the stuffing- 
box. Should the pressure in any of the boilers be reduced 
due to a burst tube or an explosion, the direction of the flow 
of steam is reversed, and the steam in seeking to pass frcm 
the other boilers into that which is damaged, acts on the back 





of the non-return valve and shuts it on its seat on the 


| piston valve, thus isolating the damaged boilers from the 


remainder. The arrangement therefore acts both for a rur- 
tured pipe and a damaged boiler, the automatic piston valve 


| being moved up against the non-return valve and shutting off 


the supply when the pipe is ruptured, and the non-return 
valve is shut on its seat on the piston valve when any one 
boiler in a group is damaged. 

As with all apparatus designed to work automatically and 
under any emergency, attention is needed in this case also to 
see that working order ismaintained. The method for testing 
the automatic valve as to its working condition by means of 
the lever has already been noted. If when shutting the stop 
valve the automatic valve is also shut, and opened when the 
stop valve is opened, the good working condition of the autc- 
matic valve is ensured. 








THE MANCHESTER STEAM Users’ Association. — We have 
received the annual report of the Committee of Management of 
the above well-known institution for 1897, from which we gather 
that the number of boilers under inspection is now 6181, being an 
increase of 164 over the previous year. Six thousand one hundred 
and sixty-seven ‘‘entire” examinations of boilers were made, 
exclusive of 221 partial ‘‘ entire” examinations, viz., internal and 
flue inspections only. During the past year no boiler under the 
Association’s care has burst, but the Committee have recorded 
fifty-two explosions outside its ranks, killing thirty-three persons 
and injuring fifty-five others. Of these explosions, twenty-three. 
killing ten persons and injuring forty others, may be termed 
‘“‘proper” explosions, while the remaining twenty-nine, killirg 
twenty-three persons and injuring fifteen others, may be term«d 
‘‘ miscellaneous ” explosions, 7.¢., those arising from the bursti: g 
of steam’ pipes, stop valves, stills, fuel economis2rs, dry’rg 





eylinders, &c. 
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LITERATURE. 


Sketches of Engine and Machine Details : Specially arranged 
for the Use of Engineers, Draughtsmen, Mechanics, and 
Students. By WALLACE BenTLey, A.M.1.Mech.E. Halifax: 
F. King and Sons, Broad-street. 
Hall. 1898, 

THE object of this volume of hand sketches is to provide 

at once examples of what engineers’ sketches should be 

like, and general instruction in the rudimentary features 
of mechanical engineering. Both of these objects are 
attained in the majority of the examples given, many of 
them being taken from actual cases, and supplied by the 

“makers of the machinery. Thus Mr. Webb has supplied 

fully-dimensioned sketches of several important parts of 

London and North-Western locomotives ; Mr. Aspinall, 

of Lancashire and Yorkshire locomotives; Messrs. Robey 

and Co., a section of a horizontal engine and patent 
valve gear. Messrs. Ismay, Imrie, and Co. have provided 

a number of valuable drawings of parts of the engines of 

the s.s. Majestic and Teutonic, and so on, so that there is 

a great deal of valuable specific information in the 

volume. Of the other cases, however, where actual 

examples have not been consulted, we cannot speak so 
highly. In several places improvement might easily be 
made in the designs, or better cases might have been 
selected ; thus, out of three examples of lock nuts given. 
there is really only one, the nut and lock nut, which is in 
common use, for the split pin over the nut can hardly be 
regarded as a proper lock, and the split nut and screw 
is not very popular. We would suggest that the 
grooved nut and split pin, the taper pin through the nut, 
and the lock nut plate largely used in electric practice, 
might have been advantageously given. We notice also 
in this connection that Mr. Bentley puts the lock nut 
under the main nut. 
angle of a wing valve is more acute than it would be 


advisable to use; that the water holes are omitted from | i the Saas 
a type of hydraulic piston which would certainly require | ee een 


London: Chapman and | 


cannot call the little book one of great merit, we are 


willing to admit that it is far superior to many volumes | 


of its class. 





SHORT NOTICES. 

A Coutents—Subject Index to General and Periodical Literature; 
to which is added an extensive List of Works on Subjects of General 
and Special Interest. Compiled by A. Cotgreave, F.R. Hist. 5., 
Chief Librarian, Public Libraries, West Ham, London, Sections, 
two parts, 3 to 10, Arrows-Crystoleum,—Although this biblio- 
graphy makes no pretence to great completeness in all subjects, 
and shows a decided weakness in technical subjects, it nevertheless 
presents every appearance of ultimately becoming a useful volume 
when the numerous parts of which it is to be composed shall be 
complete. 

Locomotives of the London and Novth- Western Railway, Simple and 
Componnd, Part i Eepertiment and Dreadnought Classes and 

luck Prince. By S. Cotterell and G, H. Wilkinson. Birming- 
ham; The Holland Company, Cherry-street. London Agent: F. 
Moore, 9, South-place, Finsbury. Price 6d.—This is a very remark- 
able little work. We do not quite know whether to call it an 
album or a pamphlet. The authors are extremely outspoken, and 
very well informed. More information has been concentrated in 
the eighteen pages of the little book than we have before seen 
within such limited compass. 
have not made mistakes; but we can say that we have failed to 


| tind them as regards matters of fact. The engravings, however, 


In another place we notice that the | 


are not very good ; they are not nearly as good as the text. 
Elementary Chemistry : Practical and Theoretical, First Year's 

By T. A. Cheetham, F.C.S. London: Blackie and Son, 
1898. Price 1s, 6d.—It is possibly due to the fact that 


Conrse. 


Limited. 


| 
| 
| 


We do not say that the authors | 


attention has for a longer time been devoted to the study of | 
chemistry as an educational subject, that elementary books on it | 


are, as a rule, better in most respects than those on other scientific 
subjects. On the other hand, it may in many cases be accounted 
for by the fact that, at any rate in the elementary branches, 
chemists have more exact notions and more specific language for 
expressing them than physicists and mechanicians, The little 
volume by Mr. Cheetham before us is a capital example of what an 
elementary text-book should be. The language is clear, the 
sketches lucid, the arrangement systematic, and, above all, it 
follows out a clear course of deductive reasoning, and by cumula- 


| tive results, leads up to the final chapter on the laws of chemical 


them; that provision for lubrication seems almost uni- | 


| oa, 


formly omitted; that stresses are called strains, and so 
on. We should point out, also, that a rivet in a lap joint 
could rarely shear in the manner shown on page 41, the 
bending of the plates introducing an important element 
of tension; that to caulk a boiler inside, in the manner 
shown a few pages further on, would be to court grooving 
at the seam; and that to slot with a tool ground like 
that on page 70 would be almost impossible. ‘This seems 
a rather serious list of faults to tind; but there is this 
to be said, that we have practically enumerated all 


there are, and that the rest of the book, both as respects | 
the nature of the sketches and the examples taken for | 
| for the metric cause that a picture of a French folding metre 


illustration, is excellent. 


First Stage Physwgraphy. 

Stage Mechanics of Fluids. 
London: W. B. Clive, University 
1898. 


Organised Science Series: 
\. M. Davies. First 
Bryan and RoseNnBERG. 
Correspondence College Press. 

Boru these elementary volumes are intended for the use 

of students entering for the Science and Art Department 

examinations. In their way they seem admirably suited 
to their purpose, and the former—* Physiography ‘’—at 


combination, which falls naturally into its place as the keystone to 


Cassell’s Approved Metric Charts. Two coloured sheets, 42in. by 
22hin., illustrating by designs and explanations the metric system. 
Sheet I.: A popular explanation of the metric system of weights 
and measures. Sheet If.: Full-sized metric weights and measures, 
London: Cassell and Co., Limited. Price 1s. each.—That these 
well-executed diagrams put the main characteristics of the metric 
system very clearly before us there can be no denying. It does 
not, however, follow on that account that the system ought to be 
used in this country any more than does the fact quoted that semi- 
barbarous nations have adopted it prove that our highly civilised 
country, with its already established units, should take it up. 
However, this is really beside the question. The point is that the 
charts show clearly to scale the various measures of length and 
capacity, and their relation to one another. The theoretical origin 
of the metre is given, but it is not pointed out that the metre in 
use varies appreciably from its theoretical length. It isa pity, too, 
it takes 


should be given. This ingenious device has nine joints ; 


| on the average two men and a boy to keep it straight enough for 


} during the cotton famine. 


any rate, is conceived in a manner worthy, we feel | 


tempted to say, of a better cause. 


one of the founders of the science and the inventor of the 
name—we mean Prof. Huxley. It has evidently been the 
aim of the author to present as broad a view of his 
subject as possible, and instead of obliterating all traces 
of the reality of the science behind words and formule, to 
impress on the student the fact that he is studying the 
everyday phenomena which surround him. 
as we have frequently said, the real key to success in 
elementary education, no matter in what branch. The 
first six chapters have little or nothing to do with 
physiography in the accepted sense of the word. They 
have been introduced in deference to the Science and Art 


Department, and in conformance with the 1896 syllabus, | 


which necessitates a year’s laboratory study of the 
elements of mechanics, physics, and chemistry, pre- 
paratory to the study of “the stars, the clouds, or the 
hills.” Consequently we find in it chapters on ‘‘ The 
Mechanical Powers,” ‘ Heat,’ ** The Chemistry of the 
Earth,” ‘‘ Radiation,” &c. But the remainder of the 
little volume is entirely devoted to physiography proper, 
and, as we have said, treats it in a simple and attractive 
imanner, leaving untouched none of the essential features 
of the study. 

As in the ‘‘ Physiography,”’ so in the ‘* Mechanics of 
Fluids,’ we find the earlier chapters devoted to subjects 
which seem barely germane to the subject. Thus, 
although a knowledge of the laws of motion, of work and 


energy, of gravitation and forces in general, is indeed | 


necessary to the comprehension of the action and 
phenomena of fluids, yet their place would seem to be in 
volumes devoted exclusively to them. But the whole 
book hangs by very few threads on to the subject with 
which its title would seem to connect it unless the word 
fluids is taken in a very wide, almost metaphysical 
Surely, methods of finding centres of gravity, of 
constructing thermometers and barometers, of the 
study of momentum and force, have little directly to do 
with the mechanics of fluids in the usual acceptance 
of the word? Doubtless this vague treatment of the 
subject is again attributable to the ways inscrutable of 
the Science and Art Department. Regarding the volume 
asa general elementary treatise on various mechanical 
and physical laws, we find it well written. Itis, of course, 
in the main part dry. Since Ball published his lectures 
on experimental mechanics, the habit of making the study 
interesting or attractive seems to have died out. But 
the exposition of the various laws involved is lucid and | 
satisfactory within the prescribed elementary limits, and | 
the introduction of passages marked in big type | 
is distinctly a happy idea. 


sense. 


ae ees a5) t of ly three times that number are devoted 
indee re< in ¢ rav whic r ‘wa gata we | some vo pages out of near y iree 1 nes a nber are devote 
indeed, treated in a way which would give satisfaction to | () 4), culiiect velenved to wx the dle, 


».. | Approximate measurement. 
By 
By | 


Public Works in Lancashire for the Relief of Distress among the 
Unemployed Factory Hands during the Citton Famine, 1863—66. 
Carried out under the supervision of Mr. Robert Rawlinson, C.E. 
With an appendix on the sewering of towns and draining of 
houses. London: P. S. King and Son. 1898. Price Is. —The 
brochure before us is rather the. biography of Robert Rawlinson 
than a description of the public works he executed in Lancashire 
There are given, it is true, details of 
the various undertakings in this connection, but entirely in the 
form of reports and extracts from the reports written by Mr. Raw- 
linson himself, and others with whom he had to do. But only 


feports on other works 
engineered by Rawlinson, anda reprint from the Jovrna/ of the 
Society of Arts of his paper on the ‘‘Sewering of Towns and 
Drainage of Houses,” together with strictly biographical notices 
written at the time he received his knighthood, make up the re- 
mainder of a volume which, if it contains nothing strictly novel, 


| second blowing a hole in the ship's bottom and 


| had it been blown up by one? 


= 
LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible 


Sor the opini 
correspondents.) PULLONS Of oy 





THE DESTRUCTION OF THE MAINE, 


Sin,—-There are one or two points in your article 
NEER of April 15th, on the destruction of the Maine, whi 
cannot quite understand. You state that you have now Lic -m 
that ‘‘ the bottom of the ship on the port side well fewsen tn 
blown in by a submarine mine ;” and yet every theory whi as 
brought forward to prove this has some great tla, Pigs * 
yourself point out. For instance, take the idea of floatin os vss 
torpedo at the end of a line. In addition to the arguments % 
raise against this, I believe that there is practically po comes you 
Havana harbour ; and granting that there is, the torpedo A 4d 
have struck the ship on the water-line, and not on the ete 
With regard to the * anonymous Spanish ” letter, | should inn; a 
it can be of little value, unless some of the persons mentioned tor 
produced. In fact, it seems to me to prove nothing, The au 
otlicer of the City of Washington stated that he heard 4 rumbli “a 
and saw the Maine rise up ferward. That, i ccording to the ex NB, 
evidence, would point to a large quantity of gunpowder Sinai cs 
or near the bottom of the harbour. You say that you doubt if this 
could explode the magazine. It would appear, then, that this is or 
the right explanation. You also object to the theory that a hi 7 
explosive mine had been fired in direct contact with the skin of the 


in Tue Eva. 


| ship. You thus object to every theory advanced to prove that the 


ship was destroyed from the outside, and vet you state your | 
that she was destroyed in this manner, Might 1 ask, then, upo) 
what grounds do you base your belief! Take the story told be 
the man Ambrose, as the man who had every chance of jt dging 
the truth. It would appear from his evidence that the din. and 
10in. magazines exploded separately, the first expending its force 
upwards and causing the flame and sharp report, and the 


selief 


: { raising her in 
the water ; at the same time this would account for the roar hy 
speaks of, : 

Of course the sketches showing the position of the hole, &e. 
may contradict this theory. I should like, however, to ask a fey 
questions :—(1) Is it likely that the magazines would explode 
separately ’ (2) Would not the explosion of a mine placed on the 
bottom of the harbour - the water is evidently rather shallow there 

tear a large hole in the bottom of the barbour and probably kil] 
a number of fish’ (3) Would it not be only reasonable to suppose 
that some fragments of the mine would be found inside the ship 
Perhaps, however, vou will 
have something to say on the report of the Spanish Court of 


, 


| Inquiry. IS, 


Bath, April Isth. 

[If the evidence of the divers is to be credited, there is no doubt 
that a large portion of the hull of the Maine was forced inwards, 
The bottom of the ship was coated with some anti-fouling paint of 
a green colour, and the divers brought to the surface portions of 
the skin of the ship painted green, which they assert they found 
inside her. In a case of this kind we can only deal with the 
balance of evidence. To our minds, the evidence that the Maine 
was destroyed by an external mine is stronger than the evidence 
that she was destroyed by an internal explosion. Of course our 
belief is based on the testimony of the divers. If it can be shown 
that they have made a mistake, then our conclusions, based on 
their evidence, must be inaccurate. There are ditticulties in accept. 
ing the external mine theory, but the whole subject is one of pro- 
found perplexity, and we can, as we have said, only go by the 
evidence. Ep, E. 





Sin, —In reading your abstract of the report on the above dis- 


' aster, it struck me that possibly there may be truth in both con- 


| is yet of considerable interest, both suciolugically and from i more | 





ag | utilitarian point of view. 
In this lies, | : 


BOOKS RECEIVED. 

Annval Report of the Comméssroners of Patents fo the near 1896. 
Washington: Government Printing Office. 1897. 

A Pocket-hook for Mechanical Engineers. By David Allan Low. 
With over 1000 illustrations. London: Longmans, Green, and 
Co., Limited. 1898. Price 7s. 6d. 

The Theory and Practice of Electrolytic Methods of Analysis. By 
Dr. Bernard Neumann. Translated by John B. C. Kershaw, F.I.C. 
London: Whittaker and Co. 1898. Price 10s. 6d. 

Nouveau Traité des Bicycles and Bieyclete Se ky nilibre et Direction. 
Par C,. Bourlet. Deuxitme edition. Paris: Gauthier - Villars 
et Fils, Masson et Cie. Price Broché, 2f. 50c.; Cartonné, 3f. 

tadioygraphy wud the N-Rays: In Practice and Theory, with 
Constructional and Manipulatory Details, By 8. R. Bottone. With 
47 illustrations. London: Whittaker and ('o, 1898. Price 3s. 

Alternate Currents in. Practice. Translated from the French of 
Loppé and Bouquet by Francis J. Moffett, B.A. (Lond.) With 
288 illustrations, London: Whittaker and Co. 1898. Price 15s. 

Naval Architecture: A Manual on Laying-off Tron, Steel, and 
By Thomas H. Watson. With numerous illus- 
trations. London: Longmans, Green, and Co. Neweastle-upon- 
Tyne: Andrew Reid and Uo., Limited. 1898. Price 15s. net. 

Lubricants, Oils, and Greases: Treated Theoretically, aad (iieing 
Practical Information regarding their Composition, Uses, and Maun- 
facture. A Practical Guide for Manufacturers, Engineers, and Users 
in General of Lubricants. By Ityd J. Redwood. London: E, and 
F, N. Spon, Limited. 1898, 


( ‘ompos ‘te Vessels, 


Complete Perspective Course. By J. Humphrey Spanton. The 
price of this book was given in our list of books received as 8s. 
We have to point out that this should be 5s., published price. 





Two or three electric tramway companies have now 
already made projects for lines in Tokio. The promoters were 
recently summoned to the offices of the municipal governor, and 
informed that they would have to conform to the following regula- 
tions :—(1) The locomotive powers to be exclusively supplied by 
electricity, the use for motive purposes of men or horses being 
strictly prohibited. (2) A system of accumulator traction to be 
used, and no overhead electric wires. (3) The construction of 
electric tramways to be limited to thoroughfares of more than 
eight ken—about 48ft. in width—in the districts of Nikoubashi 
and Kyosbashi, but in the hill district the width may be anything 
over six ken—36ft. In sections where lines are to be doubled for 
electric locomotives, the road must be two ken wider than the 


Although, therefore, we | limits above specified. 





| less than eight of them were of English make. 





jectures as to the cause of the explosion. 

Some people seem to think the catastrophe was due to the tiring 
of a maliciously-placed high-explosive mine, and others say that 
nothing but the explosion of a large low-explosive mine could 
account for the results produced. Might it not be possible that 
the explosion of the high-explosive torpedo fired the ship's maga 
zine, and at the same time exploded a submarine mine at the 
bottom of the harbour! 

Doubtless there are difficulties in this theory in point of the 
times occupied, for it would be expected that, if the above surmise 
were correct, the lifting due to the large mine would not be notice 
ably in advance of the tinal smash. But if it can be allowed that 
the magazine could have hung fire for a few seconds, I see no in- 
surmountab’e objections to the above suggestion. 


Camborne, Cornwali, April 18th. J. 8. V. Bickrorn, 





OLD BRAITHWAITE ENGINES, 


sir, -Whilst investigating the history of the 
motives on the Philadelphia and Reading Railway, I 


earliest luce. 
tind that no 
Their names 
were: —Rocket, Firefly, Spitfire, Dragon, Comet, Planet, Heela, 
and Gem, and thinking that a short account of them will interest 
your readers, 1 beg to lay before you some of the results of a 
series of inquiries made over a period of three months. [I first 
applied to Mr. Joseph S. Harris, president of the Philadelphia 
and Reading Railway Co., and also to Mr. Charles D, Spohn, 
cashier of the General Passenger Department. The latter gentle- 
man has spent much of his valuable time in examining the official 
records, and his untiring patience and courtesy have put me in 
possession of much valuable data that would otherwise have 
remained in obscurity. ; 
These eight locomotives were constructed by Messrs. Braithwaite, 
Milner, and Co., of London, and weighed about 8} tons each. 
They were four-wheeled engines, intended for passenger and light 
freight service, and were delivered at the port of Philadelphia 
during the years 1837—-8—9, and conveyed thence by canal to the 
city of Reading, where they were placed on the track. ; 
The Rocket commenced service in May, 1838, and after running 
310,164 miles was retired in March, 1879. It was exhibited at the 
Columbian Exposition, 1893. ay: 
The Firetly was placed in service May, 1838, and was rebuilt in 
1843, its name being changed to Engineer, because as these engines 
were wood burners they did much damage by throwing fire, and 
the former name was too suggestive of the incendiary. On May 
Ist, 1848, the boiler exploded, killing the driver and fireman and 
injuring four others. The engine was again rebuilt, and was 
retired in November, 1878, with 334,789 miles to its credit. 
Mr, Spohn saw this engine at the Richmond Coal Wharves about 
1884, : 
The Spitfire was put to work in June, 1838, and after covering 
109,268 miles, was sold in 1849 to the Delaware, Lackawanna, and 
Western Railroad Co. for the sum of 3067°50 dols. ; 
The Dragon commenced working in 1838, and was rebuilt al 
the year 1840, the name being changed to Atalanta. 
The Comet was placed in service in June, 1838, and in 1845 was 
altered to a six-wheeled engine at an expense of 1938°17 dols, The 
name was then changed to Antelope. 
The Planet commenced running August, 1838, and w 
1872, having run 263,016 miles. ’ 
The Hecla started work in July, 1840, and was sold in 1852 for 
the sum of 250000 dols., having 135,351 miles to its credit. This 
engine drew the first passenger train run over the road from the 
State Road Depdt, Philadelphia, to Reading, on December #th, 
1839, P : 
The Gem was put in service March, 1841 ; it was rebuilt in = 
as a six-wheeled engine, its name being changed to Gazelle. i 
then weighed 11 tons, and after reaching an 89,721-mile recore, 
was sold in 1853 for the sum of 3300°00 dols. 
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ide a laborious search through the ‘* Annual 
» of the Philadelphia and Reading Railway for apy further 
Nia ingines, and he found in the Report for November 
3455 that ‘the Rocket was ‘fon duty, Roadway Department. 
30th, 1845; nee on duty, wood train,” and the Hecla was ‘on 
The Spitfire W* i on the line.” A glimpse of the Gazelle was also 
duty, extra wor's {nnual Report,” November 30th, 1546, which 


Mr. Spohn has mi 


Reports 
notices of tt 


“ht in the 
caught mf . ‘at work, passenger train. 
states that 1 wa s shaustive search for drawings of the above 


] then made an 


. but with one exception none appear to have survived. 
engines, 


I ‘eet pow stands in the Field Columbian Museum, Chicago, 
The ng nee of the director, Mr. F. J. V. Skiff, I obtained 
and by “8 ‘h which is sent you herewith, The engine stands in the 
a fg und appears to be in perfect order, The wheels are 
Kast Pavillon’, * i 

ry Ry ameter ; : 
ft. i ten {ft. 10in, It is thought that the wheels 
bengte, ily coupled, but T have no certain information on this 
were Orga", 


THE ROCKET, 


point : at any rate, there are no coupling rods now, Search was 
ilso made in the Field Museum for drawings of these engines, but 
to my surprise none are in that institution. 

Having been informed that a noted engine-driver, formerly in 
the employ of the Philadelphia and Reading Railway, was still 
living, | placed myself in communication with him. His name is 
J, Timothy Jackson: he is over eighty years of age, in full 
possession of his faculties, and has a good memory, He com- 
menced driving the Braithwaite locomotives in 1840, and I append 
extracts from his letter as follows: - ‘ Now, as to my experience 
with those English engines, I believe | ran them all, more or less 

Rocket, Dragon, Firetly, Spitfire, Hecla, Planet, Comet, and 
Antelope. Now, as to steam, there was none to spare. With good 
dry wood, all right ; poor, green, or wet wood, up grade, or heavy 
wind, then expect trouble. A larger ftire-box wanted. Did not 


use coal—in fact, all our engines used wood for years. These 


Boiler. 
Heating surface in square feet. , 
Grate area in square feet .. ..  .. 
Ratio grate area to heating surface 


Pounds water fed to boiler from tank I. 
Pounds water fed to boiler from tink II. 


Total pounds water at feed temperature 

Do. per hour RiP? : 

Do. per syuare foot heating surface per hour : ‘ 
Equivalent weight of water evaporated from and at 212 deg. Fah. 
Do, per square foot heating surface per hour ; : oe 
Horse-power of boiler (American) .. 


Total pounds water evaporated at feed temperature 7 

Total pounds water evaporated from and at 212 deg. Fah, 

Pounds megass burnt . = Rmoe ae ek. iat 

Pounds fibre burnt SS oe Lee. aw 3h i ee ae ok 
Pounds water evaporated per pound megass at feed temperature 
Do. do, from and at 212 deg. Fah. .. 0.0 2. ee ee ee tee 
Pounds water ev aporated per pound fibre at feed temperature 

Do, do. from and at 212deg. Fah. .. .. .. .. «2 22 
Pounds megass burnt per square foot grate area per hour 

Pounds tibre burnt per square foot grate area per hour. . 

Fibre, per cent. cane tte a ne ee ee 

Sugar, per cent. megass : 
Moisture, per cent. megass . 
Mean steam pressure per square 
Mean flue temperature eo se 
Mean atmospheric temperature 
Mean chimney draught... 


inch 


English engines never could use cual. Fire-boxes too deep and 
contracted, You ask if I consider these engines good engines for 
Work, I would say, in proportion to other things, say, light 
business, &c., as well as en engines. They wou!d average, say, 
twenty-two miles per hour with three cars, say, two passenger and 
one baggage cars, Engines were small—only eight tons. I and 
others have hauled, say, thirty loaded four-wheeled 4) to 5-ton 
Cars; would haul thirty to thirty-five empty cars back to the mines. 
[and others used to haul thirty to thirty-five cars of wood ; we 
had a great deal of this kind of work to do with these engines. I 
‘ave run them up to about thirty miles per hour, say, Reading to 
Philadelphia —fifty-eight miles—in two el engine and tender, 
With sometimes a light car.” 


cylinders, 104in. diameter by 16in. stroke. | 


FIELD COLUMBIAN MUSEUM 


THE ENGINEER 
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I was informed that the Rocket did not steam very freely, and 
the driver carried a heavy raw-hide whip, with which he belaboured 
the smokestack at intervals when on a journey, to the amusement 
of the onlookers. As I had never heard of any such thing, and 


could not see how this method of handling a locomotive would im- | 


prove its steaming powers, I questioned Mr. Jackson on this point. 


His reply was, “It was to clean the wire spark arrester, which | 


would become clogged up often, and had to be thrashed out to get 
the fire to burn. When these engines first came they had plain 


open stacks, and had to be covered to save property from fire. | 
The improved stacks had a spark arrester, constructed of bands or | 
hoops, with a skeleton frame covered with wire and fastened by hinge | 


in front and with hasp at the back, intended to be raised when 


tiring up; this was not often done, and hence the whip. The | 


| Rocket, I believe, stands at Chicago as a sample, and I believe 
that one wheel is about as heavy as the four of the original, and 
| almost the entire engine is changed. Original had a single tire, 











and round spokes riveted to the tire. Said tires had to be turned 
off quite often, as the flanges would become sharp and have a 
tendency to climb over and get off the track. These English en- 
gines were steady when pulling, but put them to twenty-five or 
thirty miles, and they would make things lively by jumping. 

**T must go back to the Rocket again, as a sample of the 
original, ‘The dome now on her is a heavy cast iron clumsy thing. 
Original was quite a different shape, and of copper. Another 
funny thing was brass plates marked ‘ on’ and ‘ off,’ showing back 
and forward. <A crank throttle lever instead of the present.” 

I next directed my inquiries to the Delaware, Lackawanna, and 
Western Railroad Company, who purchased the Spitfire, as before 
explained. It appears that Spitfire was in service intermittently until 
about 1876, when it was side-tracked for good, and finally sold and 
broken up for scrap. Mr. James A. Mellon, chief mechanical 
draughtsman of the above-named railroad, made a drawing from 


Fuel Valu of Green Megass. 
Trial I. Twelve hours. Trial 








II. Twelve hours. 


| 

mass of information pertaining to the early engines on his railrcad, 

which does not, of course, come under the subject of this letter. 

| The Spitfire did construction work on the Delaware, Lackawanna, 
and Western Railroad during the building of the northern division, 

which ran from Scranton to Great Bend, Pa., and was opened for 

traffic October 20th, 1851. As the line was originally a 6ft. gauge, 

the Spitfire must have had new axles, at least, before it could run 

on the railroad in question. The Philadelphia and Reading Rail- 

way had the standard gauge. 

It has been my privilege to become acquainted with Mr, Watts 
Cooke, the veteran master mechanic of the Delaware, Lacka- 
wanna, and Western Railroad. He entered the service of that 
| company in 1853, but is now, and has been for some years, the pre- 
sident of the Passaic Rolling Mill Company, Paterson, N.J. On 
taking charge he found the Spitfire on a siding, and, after doing 
some repairs, set it to hauling the construction ironwork and rails 
from the Lackawanna Iron and Coal Company’s rolling mills to 
the yard at Scranton, to build the southern division of the rail- 
road, which was opened about 1856, 

Mr. Sidney Broadbent, who was repair-shop foreman at Scran- 
ton in the year 1855, informs me that he remembers Spitfire well. 
It had cylinders 10in. diameter by 12in. stroke, wrought iron 
wheels 4ft. 6in. diameter. It was for many years used for shunting 
and making up trains in the Scranton yards. 

The final disposition of Spitfire has been already described. Some 
of the other engines were evidently sold to contemporary railrvads, 
but I have no more information at present. 

it is much to be regretted that no drawings of the Braithwaite 
and Milner engines have, so far as I know, been published. I 
am informed that some of them were used on the Eastern 
Counties and Greenwich Railways, and quite a number were 
shipped to this country. 1 believe | saw one in the Great Eastern 
Railway yards at Stratford, about thirty yearsago. Ifany of your 
readers having drawings in their possession would send them for 
publication in your valuable journal, an interesting link in the 
' history of the locomotive engine would be supplied on both sides 

of the Atlantic. HERBERT T. WALKER. 
40, West Fifth-street, Mount Vernon, N.Y., U.S.A., 
March 24th, 
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FUEL ON SUGAR ESTATES. 


Sir,—Many thanks to Mr. Lewellyn Jones for his interesting set 
of trials of megass, and, as he asks, I enclose a set of three typical 
trials made by myself. The furnaces are the ordinary step-ladder 
grates, with arches parallel to them, and provided with a very large 
combustion chamber ; other details are given in the table of results 
herewith enclosed. We burn our megass here direct from the 
mills ; it goes to the furnaces by carriers, and takes about three 
minutes ex route, The air is admitted to the grates at atmospheric 
temperature. 

Does Mr. Lewellyn Jones mean diffusion chips when he says, 
‘“‘very finely-divided megass”? The megass we use is not mace- 
rated, and contains about 7 to 8 per cent. of sugar—not per cent. 
as my letter was printed in THE ENGINEER of December 31st. 

I enclose also’ an analysis of our megass made by an eminent 
chemist here, and side by side with it a rough calculation of its 
value as an evaporator of water, and should be thankful for any 
comments on it, as ] am not very sure of my figures, this sort of 
work being outside the usual run of my experience. If I am 
correct in this, the work actually done under my boilers by megass 

| gives a ratio of 65°59 per cent. to the theoretical work. Would 
— be considered average or low! I am inclined to think the 
atter. 


Theoretical Value of Green Meygass as Fuel. 


By analysis, green megass contains as follows :— 








Sub- | ’ Thermal 
stance. | Elements. pat 9 
| - — 
| Ib. Ib. 
| f carbon 3°¢6 = producing 44,370 
Sugar..| 7°3 or + oxygen "Sl pees 
| \ hydrogen 0°43 combined as water 
‘ carbon 18°86 producing 273,470 
oxygen 17°65 (2°201b. of hydrogen 
are combined as 
~ 2q°" 6 ~ water 16,120 
Fibre stil hydrogen | 2°46 | 0-26 Ib. ouly are free 
to produce heat 
nitrogen 0°08 — 
as 0°65 -— 
Water... 53 53°00 res 
Total ..'100 00Tb. producing 333,960 


| Now, 58lb. water contained in the megass will require about 53 x 
| (966 + 142) to evaporate it, or 58,724 units. This leaves us with 

275,236 units available for work under the boiler, or an amount of heat 
= Ib. of water per pound of green megass ; 
this equals 2°s49 Ib. water evaporated from and at 212 deg. Fah. 








| sufficient to evaporate 


tin 





Trial 11I. Twelve hours. 









Stirling De Naeyer | Multitubular De Naeyer Multitubular | Multitubular Stirling De Naeyer Multitubular 
2708 1980 | 2340 1980 2170 2340 2703 1980 2340 
81°1 26° 31°3 26 4 46°5 31°3 31°1 26°4 31°2 
1: S60 i 1:75 1:75 1:46°6 1:75 1:386°9 1:75 1:75 
38,367 43,763 | 42,964 87,4134 47,011°4 42,877 °5 40,064 °7 44,558 9 44,086 °3 
at 172deg. Fah. at 172 deg. Fah. | at 172 dey. Fah. | at 179 deg. Fah. | at 179 deg. Fah. | at 17ydeg. Fah. at 175 deg. Fah. at 175deg. Fah. | at 175deg. Fah. 
33,205 53,027 | 50,509 48,598 °T 26,973 °3 48,405 °S 52,070°0 47,947 °7 40,146°3 


at 174deg. Fah. at 175 deg. Fah. |at 174 deg. Fah. | at 177 deg. Fah. 





at 177 deg. Fah. 


at 173deg. Fah. at 173 deg. Fah. |at 176deg. Fah. 








173deg. Fah. at 

















71,502 96,790 | 98,473 $6,012°1 73,984°7 1,373 °3 02,506 76 84,2326 
O85 8065'S | T78u 4 7167-6 6165°8 7164°4 OS'S T0190 "4 
4°05 8 3 3 6 2°8 3°2 38 30 
76,445 103,308 | V0 821 91,263 °5 78,406 °2 97,060°9 98,697 0 89,730°S 
2°35 4°45 | 3°55 3's 3 01 3°45 $"15 3-19 
206 280 | 270 246 212 262 207 24 
251,370 268,873 
266,70 286,740 
140,871 148,817 
60,011 62,102 
1°78 185 
1°893 1-925 
4°138 4°32) 
47445 4°617 
112" 139°8 
} 48° 58°38 
: 11°73 10°7 
73 86 6 78 
D4 D4 53 
19 Ib. 46 Ib. 51 Ib. 


401 deg. Fah. 
105 deg. Fah. 
gin. to jin. 


the photograph and from details in his office, supplemented by his 
own knowledge of the engine, and by his kindness I am enabled to 
send you herewith the only drawing of a Braithwaite engine that I 
ever saw.* A comparison of this drawing with the photograph of 
the Rocket shows that they were sister engines, and a glance at the 
smokestack will elucidate Mr. Jackson's description of the ‘‘ wire net- 
ting ” fastened by a ‘‘ hasp.” Mr. Mellon explains that his drawing, 
having been made from a photograph, is not accurate to an inch, 
but shows the engine fairly well ‘‘after she became an American 
citizen.” The smokestack, sand-box, cab, and tender are, of 
course, American. Mr. Mellon has also put me in possession of a 

* An engraving of the Spitfire will be found on page 249 in our impres- 
sion for March 18th.—Ep. E. 


530 deg. Fah. 
102 deg. Fah. 
gin. to fin. 


494 deg. Fah. 
107 deg. Fah. 
gin. to jin. 


If Mr. Rolfe will kindly look at my letter in THE ENGINEER of 
December 31st, he will see my address under my letter. I shall 
be very pleased to hear from him. COLONIAL ENGINEER, 

River Dragon, Mauritius, February 27th. 








Raitway communication with Nantes is carried on by 
the State Railway and the Paris-Orleans and Ouest Companies, 
the latter two monopolising the passenger and goods traffic between 
the Department of Loire Inférieure and Paris. The trains are not 
particularly rapid, which is a great drawback commercially. 
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HORIZONTAL DUPLEX MILLING MACHINE. 
Wer i lastrate herewith a type of machine known as the 
horizontal duplex milling machine, built by the Niles Tool 
Works Company, Hamilton, Ohio, and 39, Victoria-street, 
I.ondon, S.W. 

This machine is intended for extra heavy work, and is corre- 
pondingly powerfully driven and geared. The cone steps 
are of large diameter and for wide belts. The bed of the 
machine has two wings, upon which the uprights are seated. 
The latter may be laterally adjusted without disturbing 
their alignment, thus providing for a wide range of work. 
As the wings are cast in one with the bed, the adjustment 
of the uprights does not affect their rigidity. The spindles 
are large and hollow, run in bronze bushings, and provision 
is made for taking up end thrust and wear. The spindle 
heads present large square surfaces to the uprights, and are, 
as is also the table, square jibbed. Both uprights and bed 
are extremely heavy, well proportioned, and heavily ribbed, 
and the metal is distributed throughout to. best withstand 
the strains due to heavy cuts. The gear wheels are cut out of 
the solid. The table has power feed and power quick return. 
All handles for controlling the machine are placed within 
reach of the operator, thus enabling him to watch his work 
while using the handles for throwing in or reversing feeds, or 
for stopping or starting the spindles. The lubricant used 
for cutting is collected in suitable troughs, and led to a 
reservoir in the bed. 








DOCKYARD NOTES. 

Tue Terrible, having coaled and now having nearly 3000 
tons on board, goes out of harbour this week. Instead of 
going to China, as the wild reports about her affirmed, she 
is, as was suspected all along, going no further than Spithead 
and waters adjacent. There she is to run an exhaustive series 
of consumption trials, more or less of a secret nature. When 
her coal gives out she will come into harbour for a fresh 
supply, make good any defects, and then embark on another 
series of trials equally exhaustive. It is hoped that she will 
have got through these by July, but there appears to be 
doubt upon the point. The reports about H.R.H. the Duke of 
York commissioning the ship have, so far as I can ascertain, no 
foundation whatever; his Royal Highness is, however, to 
inspect the Crescent, and there may be more truth in the 
report that he is to commission her for the manceuvres. 





Tue Europa, sister to the Diadem, arrived at Portsmouth 
last Sunday from Messrs. J. and G. Thomson’s yard at Clyde- 
bank. The cruiser averaged 15 knots on her way round, but 
at times a speed of 19 knots was made, and this withcut the 
least pressing. She is to be docked and copper sheathed, 
and will be brought forward as soon as possible. 





Tue Hannibal, the last of the Majestic class at Portsmouth, 
is to be commissioned on May 13th next. 
ready for sea now, the remaining work on her being merely 
non-essential fittings. She could be put into commission 
to-morrow if war were looming. She will join the Channel 
fleet in place of the Victorious, which is now in Chinese 
waters, and the Cesar, temporarily attached to the Channel 
fleet, will then go to the Mediterranean squadron — her 
original destination. The Victorious is likely to spend the 





She is practically | 


remainder of her commission on the China station now 


that we have acquired Wei-hai-Wei. 





Tur Hannibal's torpedo-net defence, which has already 
been described in these columns, is to be supplied to all the 
ships of the Channel fleet when they return to their home 
ports after the present cruise. The net is now officially 
known as the ‘‘Gromett.”’ A set has been made in Ports- 
mouth Dockyard, and sent out to the Renown. 


IMPORTANT search-light experiments were to have taken 
place at Portsmouth on Monday night, but the dynamos 
broke down. On Tuesday—as I write—they are being re- 
peated. Two destroyers and four torpedo boats are to try 
and gain the harbour unobserved. Seven lights are in use; 
fixed ones at Southsea Castle—low on the esplanade sea wall 

Spit Fort, and Fort Gilkicker, and lights from the beach 
at Clarence Pier, and the Portsea Lines sweep the area 
enclosed by the stationary lights. The torpedo boats are to 
try and attract the light to themselves while the destroyers 
slip by—more or less what torpedo craft always do. Nothing of 
any real value is likely to be elucidated; it is pretty evident 
already that if boats come in sufficient number some must 
get through. In war time armed picket boats will probably 
be found more efficient than anything else—that is, if the 
land forts do not fire into them by mistake. A boat can 
easily pass through a fixed light unsunk, and is by no means 
easily picked up afterwards, And with searching lights, 
however well they act, one light can only keep one boat 
under observation at one time. Consequently, if seven boats 
rush a place protected by three moving search lights, the 
best that can be expected is that three boats will be accounted 
for, and some of the remainder picked up afterwards. If 
fourteen or twenty boats attacked, the greater number would 
get through. But four or five picket boats would deter 
twenty almost as easily as they would seven, for to ram them 
would cause disaster and delay, while to avoid them would 
be increasingly difficult in proportion to the number of boats 
attacking. Hence the Navy is prone to have more faith in 
its own picket boats than in scientific appliances on shore. 


And often in the manceuvres I have seen boats ‘“‘ bag” ships 
solely because these burnt their search lights. A boat 


detected may be destroyed, but glowing out in the molten 
rays of the search light it is a most excellent cover for the 
movements of its consorts. If when the long-expected 
“coming war” takes place Spanish destroyers sink any 
American battleships, it will be due in all probability to the 
use of search lights by the ships. 

On Tuesday night the two destroyers alone took part. 
Each made three attempts, and on each occasion was detected. 
It has now transpired that the defenders were aware of the 
exact courses to be followed, and the exact time of each 
attempt. Such experiments are useless, they prove nothing 
and are valueless for practice. 
number of boats are to attack at an ‘‘ unknown” time and 
course, but there is some pardonable scepticism as to the x. 





STREATHAM PUMPING STATION. 





For some time past the Southwark and Vauxhall Water 


| Company has been supplementing its supplies by pumping 


from the chalk. One of the most interesting examples of 
this is furnished by the deep well at Streatham, in Surrey, 





To-night—Wednesday—a | 


an important suburb cf London. Tt was essential that th 
buildings should be handsome, and that nothing in the wav of 
a nuisance should be created. We commence this week the 
publication of a series of engravings, which will illustrate the 
more important features of the station, It will be seen that 
Mr. Restler, the engineer of the company, has dealt very 
successfully with the architectural difficulties of the ques- 
tion. The mechanical arrangements leave nothing to be 
desired. 


IRON AND STEEL INSTITUTE. 


THE following programme of the annual meeting, 18S, has just 
been issued :—Thursday, May 5th, 9.30 a.m., meeting of Council 
at 25, Great George-street ; 10.30 a.m., general meeting of mem 
bers. The Council will present their report for the year 1897, 
The hon, treasurer, Mr. William Whitwell, will present the state 
ment of account for 1897. Scrutineers will be appointed for th: 
examination of the voting papers. The vacancies in the trustees, 
caused by the lamented death of Sir Henry Bessemer and of Mr. 
George ‘IT. Clark, will, in accordance with Rule 25, be tilled by 
election. The Bessemer Gold Medal for 1898 will be presented to 
Mr. Richard Price-Williams, M. Inst, C.E. A selection of papers 
will be read and discussed, Seven p.m., annual dinner of the 
Institute in the Grand Hall of the Hotel Cecil. Tickets 10s. 64. 
each, not including wine. Members may purchase tickets for 
friends, 

Friday, May 6th, 10.30 a.m., general meeting of members at 
the Institution of Civil Engineers. A selection of papers will be 
read and discussed. The following is a list of the papers that are 
expected to be read and discussed :——(1) ‘‘ On the Iron Industry of 
the Urals,” by Mr. H. Bauerman, F.G.S., Professor of Metallurgy, 
Royal Artillery College. (2) ‘‘On Lime and Limestone in Blast 
Furnace Practice,” by Mr. Charles Cochrane, Stourbridge. (3) ‘‘ On 
Coking in By-product Ovens,” by Mr. John H. Darby, Brymbo. 
(4) ‘On the Use of Blast Furnace Gases as Motive Power,” by 
Mr. Adolphe Greiner, member of Council, Seraing, Belgium. 
(5) ‘*On the Solution Theory of Iron,” by the Baron Hanns 
Jiiptner von Jonstorff, Leoben, Austria. (6) ‘* On Steel Permanent 
Way,” by Mr. R. Price-Williams, M. Inst. C.E., London, (7) “On 
Brittleness in Soft Steel,” by Mr. C. H. Ridsdale, F.1.C., Guis- 
borough. (8) ‘On Allotropic Iron and Carbon,” by Mr. E. H. 
Saniter, Seaton Carew. (9) ‘‘On the Crystalline Structure of Iron, 
by Mr. J. E. Stead, F.I.C., member of Council, Middlesbrough. 
(10) ‘On Steel Forgings and Forging Tools,” by Mr. F. Radcliffe, 
Woolwich, 








SPANISH REPORT ON THE MAINE DISASTER. 





THE finding of the Spanish Commission of Inquiry into the 
Maine explosion is to the following effect : 

(1) On the night of February 15th last an explosion occurred 
in the ferward store-rooms of the Maine, causing the destruction 
of that portion of the vessel and resulting in her sinking at her 
anchorage. 

**(2) It is shown by the ship's plans that these store-rooms 
contained other explosives than powder and shells of various kinds, 

‘*(3) The same plans show that the said store-rooms were sur- 
rounded on the starboard side by bunkers containing coal, and 
those who witnessed the explosion are agreed in saying that 1t was 
due to a purely accidental cause. 

‘*(4) Respect for the law whereby is recognised the absolute 
extra-territoriality of a foreign man-of-war constitutes a complete 
obstacle to the ascertaining of the origin of the disaster. : 

(5) The examination of the hull of the Maine, both outside 
and inside, when it is possible to float the vessel, will justify tho 


| correctness of this report, although this must not be taken to imply 


that the report requires such confirmation.” 
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RAILWAY MATTERS. 


In view of the adjacent works now in progress in 
connection with the construction of the Central London Railway, 
and the subways in front of the Mansion House, a careful 
examination has been made during the Easter holidays as to the 
effect —if any—of these operations on the stability of the 
Mansion House itself, with the result that no cause of danger or 
alarm exists. 


A COLLISION occurred between two mineral trains at | § 
| Buenos Ayres port during 1897 was 651, with a tonnage of 1,010,350, 


Woodhouse Junction, about five miles from Sheffield, on the Great 


Central Line, about four o'clock last Thursday morning. One 
engine mounted on the other and then turned over. The trucks 
and locomotive were pitched across the line and wrecked. The 


drivers and firemen miraculously escaped. The collision was due 
to a local train crossing the main line just as an express goods train 
from London was passing. The trattic was delayed for several hours, 


At St. Malo the Rothéneuf-Paramé tramway was open 
all last summer. The St. Malo-St. Serran-Paramé tramway 
renders much service to all these places, The extension to 
Cancale has been authorised, but all the funds are not forthcoming, 
although it is said that the opening will take place in May next, but 
it is to be feared that as the tram lines are to pass close along the 
quay to the side of the South-Western boats, this may lead to acci- 
douke. The Rennes-St. Aubin-da-Cormier tramway, a narrow- 
gauge departmental line, was opened in September, and is much 
appreciated, as it facilitates trade for farmers and others, both 
for transport and by creating a larger accumulation of the town 
population, 

Tuat well-known electric railway, the little line which 
runs from Brighton to Rottingdean—some four miles in all—has 
proved so useful since it has been in work again, after the havoc 
wrought by the storm of December 4th, 1896, was repaired, that 
a demand arose for an intermediate station to serve the village of 
Ovingdean, a retired place in a hollow of the chalky down half 
way between Brighton and Rottingdean. A station has been for 
some time under construction to meet this need, and was opened 
last week. It is built out at the foot of the chalk cliffs, on the sea- 
ward end of a jetty, to which access is gained by staircases cut in 
the chalk. 

Srvck the practice of providing test holes in the outer 
ends of locomotive stay bolts has become general, several methods 
have been adopted for making these holes, says our American con- 
temporary the Rai/road Gazette. The first and most common 
method is to drill the holes after the stay bolts are in place in the 
tire-box and headed over, and for this work light rotary drills 
driven by compressed air have been largely used. As this, how- 
ever, is a slow process, many stay-bolts are now being provided with 
end holes at the time the bolts are made, in some cases the holes 
being punched and in others drilled by means of special machines. 
Thus the Chicago, Burlington, and Quincy and Baldwin Locomo- 
tive Works punch these holes, while in the Union Pacific shops they 
are drilled. When punches are used, the stay bolts are worked hot. 


THe City and South London Railway Company has 
placed the order for the whole of the electric lifts required on 
its new Islington Extension in the hands of the United Ordnance 
and Engineering Company, Limited, of London and Erith, with 
whom Easton, Anderson, and Goolden, Limited, are now incor- 
porated. Each lift will be titted with the company’s patent gear, 
and will be capable of carrying about 70 passengers, and the 
average stroke will be 72ft. The current required for working 
will be supplied from the generating station of the railway com- 
pany. This firm has recently adapted one of the hydraulic lifts 
on the Stockwell section of this line, so that it is now worked by 
electricity. The United Ordnance and Engineering Company, 
amongst other work of this class, has in progress five electric lifts 
for the New Brighton Tower, three of them serving to the SOft. 
level, and two to the top of the structure, which is over 50Oft. 
high, the speed of the latter lifts being 300ft. per minute, and each 
carrying thirty passengers, It is also supplying a large electric 
platform lift to raise two tons for the Royal Agricultural Hall. 


An American railroad, which was among the first to 
investigate the use of nickel steel for the stay bolts of locomotive 
tire-boxes, has sent to the Rai/road Gazette some results of labora- 
tory tests made with nickel steel furnished to the road by a large 
maker as suitable material for stay bolts. The chemical analysis 
of this steel is as follows:—Carbon, 0°14 per cent.; phosphorus, 
0°012 per cent.; manganese, 0°94 per cent.; sulphur, 0°021 per 
cent.; nickel, 3°7 per cent. The physical characteristics are :— 
Elastic limit, 61,900 1b. per square inch ; ultimate tensile strength, 
86,930 Ib. per square inch; elongation in 8in., 19°2 per cent.; 
reduction in area, 54°8 per cent. Three stay bolts were made 
from this steel for test, with straight shanks turned down to }jin. 
in diameter, with a }in. hole, din. deep, drilled in the end which 
scrilled into the fixed plate of the vibratory testing machine. This 
machine was so arranged as to maintain a constant load of 1000 Ib. 
along the longitudinal axis of the bolt tested, while the free end of 
the bolt made 500 vibrations per minute, each of iin. ampli- 
tude. The first of these test specimens withstood 292,420 and 
the second 219,220 vibrations before breaking, while the third 
specimen broke within the fixed plate after 362,220 revolutions. 
The average of the first two tests is 255,820, which is stated to be 
about three times the number of vibrations which the best material 
now commonly used for stay bolts has been found to withstand 
when tested on the same machine and under the same conditions. 
This road has now had a locomotive fire-box in service about four 
months, fitted with nickel steel stay bolts of the same material as 
tested in the laboratory. 


A coNsULAR report from Buenos Ayres, recently 
—* gives some particulars of the railways in the Argentine 
Republic and their mileage. The Great Southern Railway is 
rapidly completing its extension to Neuquen, and various other 
extensions are in course of construction by other lines, so that the 
Republic is gradually becoming covered with a network of lines, 
though there is much country to be opened up and believed to be 
of great pastoral value down south. The extension of the Great 
Southern Railway starts from Bahia Blanca, and extends to the 
confluence of the rivers Limay and Neuquen, which together form 
the Rio Negro. The line runs south-west from Bahia Blanca until 
it meets the Rio Colorado, then along the south bank of the Rio 
Colorado for 65 miles to Fortin Uno, whence it passes across to the 
Rio Negro at Che-le Choel, and then extends along the north bank 
of the Rio Negro, terminating at a station to be constructed at the 
point where it will touch the Neuquen territory on the west side of 
the confluence. This work was commenced in November, 1896, 
and when completed will be 348 miles long, and raiis have now 
been laid for over 190 miles. The section between the rivers is 
situated generally on an elevated plateau, the whole of which con- 
tains food for animals, but sweet water can only be obtained by 
boring toa considerable depth. The valleys through which the 
rivers Colorado and Negro run embrace very large areas of land, 
which are irrigable at a comparatively small cost. These river 
valley lands are reported to be specially suited for agriculture and 
vine growing, and in themselves form an cxtensive territory. 
Population and materials for building and fencing are commencing 
to follow the new line, and it is believed that within a few years, 
with the advent of the railway, the Rio Negro section will add 
considerably to the total production of the Republic. When once 
the rails have arrived at the Neuquen territory, the railway com- 
pany will then have a basis upon which to study any further 
extensions, and it seems quite probable that the wer tha will at no 
distant date be taken forward to the rich lands to be found on the 
slopes of the Cordillera, at the same time establishing a southern 
connection with the neighbouring republic of Chile. The business 
of the past year was much restricted by the failure of the harvest. 


| 


NOTES AND MEMORANDA. 
THERE are 20,000 newspapers in existence in the United 
States, of which 2250, or about 10 per cent., are published daily. 


AN ordinance to limit the height of buildings in Chicago 
to 130ft. was passed by the City Council on March 24th. This 


means that in the future no building over 10 storeys high will be | 


permitted. 


THE total number of British ships which entered 
against 877, with a tonnage of 1,339,205, in 1896. The falling off 
was entirely due to the failure of the harvests. 


A Russtan savant has passed a whole year in 
Werchojansk, a district in Oriental Siberia, and kept a daily record 
of the temperature, The daily mean of the entire year was 
2°74 deg. below zero, Fah., and the average for January, 1896, 
was —63°4 deg. Fah. If these figures be correct Werchojansk must 
be the coldest inhabited part of the globe. 


From the returns compiled by Lloyd's Register of 
Shipping, just published, it appears that, excluding warships, there 
were 606 vessels, of 1,185,121 tons gross, under construction in the 
United Kingdom at the close of the quarter ended 31st March. 
These figures compare favourably with those for the corresponding 
date last year, when only 428 ships, of 828,481 tons gross, were in 
progress, During the first quarter of this year 187 vessels were 
commenced and 160 launched, exclusive of battleships. 

Tue activity in naval affairs is amply illustrated by the 
large number of war vessels under process of construction at the 
end of the first quarter of this year. Of the ninety-five warships, 
of 355,934 tons gross, sixty-five were for our own Navy and thirty 
for foreigners. For the British Navy there were seven first-class 
battleships, seven first, five second, and ten third-class protective 
cruisers, four gunboats, two sloops, twenty-nine torpedo destroyers, 
and one Royal yacht. Sixteen vessels were being built in the 
Royal Dockyards and seventy-nine in private yards. 


THE growth of the New Zealand frozen meat trade is 
strikingly shown in the official statistics for the six months ended 
December 31st last. In the half-year ended June 30th the total 
shipments were 43,593,102 lb. of mutton and 2,129,140 lb. of beef ; 
but for the last half-year the totals were 60,030,521 Ib. of mutton 
and 6,111,1841b. of beef. The sixteen principal refrigerating 
stores within the metropolitan area are capable of holding 
1,114,000 carcases of sheep, and those in the provinces, of which 
Liverpool, Glasgow, Manchester, Bristol, and Hull, are the most 
important, have a capacity equal to 975,000 carcases, while the 
stores in course of erection will provide for an additional 435,000 
carcases, 


WE have received the first number of a new monthly 
publication, Jee and Cold Storage, an illustrated review of the ice- 
making, cold storage, and refrigerating industries, from which we 
learn that the trade of exporting frozen sheep is going ahead by 
rapid strides in the Argentine Republic. One of the most important 
freezing establishments out there is that owned by the Compania 
Sansinena de Carnes Congeladas, whose works are in the immediate 
outskirts of Buenos Ayres. They are now freezing upwards of 
80 tons of meat per diem, the whole of which is transported at 
their own expense and sold direct to dealers from their own 
refrigerating stores in this country. The power requisite to extract 
the heat from so large a quantity of meat daily in a warm climate 
is furnished by three machines, together equal to a refrigerating 
capacity of nearly 200 tons. The agent used is, in this case, 
anhydrous ammonia. 


THE concrete dome of the law library, Columbia Uni- 
versity, presents a number of interesting engineering problems in 
both design and construction, says the Scventifie American, Before 
commencing to build the dome the contractors, Messrs, Norcross 
Brothers, made a number of interesting tests with concrete. A 
ring of bin. by 6°5in, angle iron, 15ft. in diameter, was used as a 
horizontal cireular tie, within which a tlat dome of concrete was 
built. The concrete was bin. throughout, and was formed of four 
parts of stone, two of sand and one of Portland cement. The 
dome rose 6°44in. in the centre, and it stood covered with 2in. of 
damp sand for fifty-eight days after it was completed. A bed of 
sand was then laid over it to support a circular platform 5ft. in 
diameter. About 60,000 lb. of bricks were laid on the platform 
before any deflection could be detected, and 80,000 lb. were sup- 
ported for six days without any sign of failure becoming apparent. 
It was intended to test the dome to destruction, but more than 
80,000 Ib. could not be applied without danger to the men conduct- 
ing the experiment. 


A sHIp model experiment tank is being built at Washing- 
ton, by the United States navy, ata cost of about 100,000 dols, The 
tank will be aconcrete-lined basin, surmounted by a brick building 
500ft. long by 50ft. wide, the basin itself being 47ft. long by 43ft. 
wide by 14ft. deep, says the Vew York Engineer, On each side of 
the basin, for its whole length, will be iron rails supporting the 
ends of a carriage spanning the basin, this carriage being propelled 
along the tank with the mode! and measuring dynamometer 
attached, the model being guided along while still floating freely 
in the water. The carriage, with all dependent on it, is driven 
along the tank by four electric motors, taking current from a wire 
by means of trolley poles. The degree of resistance encountered 
by the model in passing through the water, also the time taken 
and the distance traversed, are all recorded diagrammaticaliy and 
by electrical means. Hydraulic brake cylinders on each side of 
the carriage provide for stopping the carriage when run at very 
high speeds, The models experimented with will be one-twentieth 
of the actual size of the vessels, the model for a 400ft. ship being 
thus 20ft. long. Tests will be made with models for merchant 
vessels as well as warships, and special experiments will be con- 
ducted as to the effects of propellers of different sizes and shapes, 
and the effects of the shape of the after-end of vessels upon the 
efficiency of the propeller. 


Tur United States Navy Department is fitting a 
number of warships with a system of incandescent-lamp signalling 
provided by the Telephotos Company of Buffalo, says the Electrician. 
A series of four double lanterns, lighted by powerful groups of in- 
candescent lamps are hung vertically on strong wire cables, the 
upper end of which can be run up to a mast or yard arm, while 
the lower end is intended to be fastened to the deck of the 
vessel. The upper half of each lantern is white, and has 
within it a group of three lamps surrounded by powerful 
lenses. The lower half is red and has four lamps, in order to 
make the red beams the stronger. The cable supplying the 
lamps passes to the deck, or the bridge, where a keyboard 
enables the operator to spell out the code signals very much 


in the same manner as a typewriter is manipulated. The 
keyboard is arranged on a standard and enclosed like a 
binnacle, and while operating it the operator stands. By an 


automatic arrangement, each key when depressed lights a com- 
bination of the four red and the four white lights, making a 
letter or a number, according to the code of signals. Another 
feature of the keyboard is that, when one letter is down all the 
other keys are locked so that another cannot be accidentally 
pushed down and confuse the signals. This will be recognised 





as a very valuable feature of the machine. Any key pressed 
down can be turned one-quarter way around like a screw, which 
motion locks it in place and leaves the signal burning in case 
it is desired to use it as a standing signal for an order in the 
secret Naval Code. Thus the keyboard can be used to telegraph 
ordinary instructions by the usual letters, or to send a cipher 








despatch or special eode orders, 
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MISCELLANEA. 


| Ovv of 179 British vessels which traded to 
| 1897, no fewer than 63 reported casualties, of whi 
strandings, and all of the ships were in charge ° 
pilots, 


On Monday last the Plymouth Corporation receiy 
communication from the Admiralty with reference to aonred a 
to develope Cattewater Harbour at a cost of nearly £700 On rose 
Admiralty consider the scheme would prove prejudicial’ to ¢ 
important naval interests of the port, and state that ¢ the 
of one or two shoals in Plymouth Sound, and cert; 
notably with reference to the regulation of traffic in th 
would be indispensable to the Board’s acquiescence A Sound, 
alterations in the scheme would involve an expendituy % the 
additional £200,000, the Bill now before Parliament will rds! 
be withdrawn. : Probably 


A New rapid-fire gun of 6mm. calibre is bein 
oo ag preys at Hartford, Connecticut. This 
with a land and a sea mount; it is capable of firing % 7 
minute, and has a range of 6000ft, Ata teat pe ge per 
Brooklyn Navy Yard, a bullet was sent through a din, 2 oh A 
through 20in. of wood backing, through a steam coil ‘on is ate, 
through another jin, steel plate. The metal in the barrol ag 
thick, to prevent overheating, and the cartridges are fed in ™ 
belt, containing 1000, stored in a steel box attached oar ae 
breech. This gun is now being turned out and forwarded to 
navy yards in lots of fifty complete guns. “— 
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Tuat all possible dispatch is being observed 


the 7T/mes, in the fultilment of Messrs. I deri 


aucas and Aird’s contract 


with the Egyptian Government for the construction of the Assouan 
and Assiout dams may be gathered from the fact that already 


5000 tons of material, including rails, railway plant, 
steam cranes, machinery for dealing with the stonew: 
timber, and miscellaneous tools, have been shipped from England 
There is no truth, by the way, in the report that German cement 
is to be used in the construction of the dams. English tirms alone 
will be dealt with in this connection. The free movements of nt 
— will be in no way interfered with by the progress of the 
work. 


loec motives, 
rk, pumps, 


Tue following comments by Mr. Ferguson, her Majesty's 
Vice-Consul at Las Palmas, convey a useful hint to English 
locksmiths :—*+ English locks are quite out of date, and useless 
for the style of building. The doors here are generally double 
with narrow framework, and require locks of a suitable kind, 
very narrow, and with a corresponding piece to attach to the 
other half of the door. The handle must be of an oval shape 
to allow the door to shut, or else with a dropping fancy lever 
to turn the lock, the space being too small for anything else 
The French doors are similar in style to those here, and the 
frame into which the lock has to be set or screwed on is seldom 
over 3in. to 34in, in breadth.” 


An official Russian contemporary, the Kronstadtsky 
Viestuik, announces that it has been decided that three ironclads 
of the Peresvet type, of 12,675 tons each, armed with four 10in. guns, 
shall be built at St. Petersburg for service in the Baltic. Accord 
ing to the same paper, one or two ironclads of 13,000 tons will pro 
bably be ordered of Messrs, Cramp and Sons, of Philadelphia, to be 
constructed on Messrs. Cramp’s plans, with 12in. guns. together 
with some of the smaller class of torpedo boat destroyers on th 
English model. Besides this, a fast cruiser of 8000 tons, of the type of 
the British war vessel Vulcan, is to be built at Nikolaietf. Finally, 
the construction of a vessel of 1500 tons for laying submarine mines 
will shortly be commenced at St. Petersburg. 


AccoRDING to a report of the British Chamber of Com- 
merce in Egypt, ploughing, thrashing, and genera! farming imple 
ments are still not much in vogue, except on very large estates 
and Government lands, The land being flat, is most suitable for 
their use, and, if the Egyptian army is to be kept up to a greater 
strength than at present, hand labour will become scarcer, and 
this class of machinery will replace it. The cotton ginning industry 
is very extensive all over the country, Some 3000 to 3500 gins are 
at work every year. This plant may be said to he almost all of 
British make. A very important evil, however, presents itself to 
the disadvantage of the English manufacturer. Ky constant 
working at a speed of 900 revolutions, the gins are subject to get 
out of repair, to breakage, &c., and the parts required to be 
replaced are counterfeited in Europe, and even here in Egypt. 
| The machinery used for corn milling, consisting of portable and 
fixed engines, is almost exclusively of British make. Pumping 
plant for irrigation purposes is imported mostly from Great Britain, 
although a foreign make of engines and boilers is gradually gaining 
a footing in Egypt. The demand is increasing since the (overn 
ment have made some important concessions for irrigation works 
in Upper Egypt. 


THE “schlamm,” or mud, thrown down from the water 
of coal washing has hitherto been regarded as worthless, says the 
Knagineeving and Min ing Journal, except that sometimes a portion 
of the coal particles it contained have been separated and made of 
value by a washing process; but Bergassessor Haarmann, of Fried- 
richsthal, has invented a new method for treating it dry and 
dividing it into two products, one of which, with low ash content, 
is distinguished by its granular nature, while the other contains a 
large proportion of ash and is of the fineness of flour. ‘The former 
of these two products is, on account of its low ash content, useful 
for various purposes, and the latter constitutes.a fue¥ quite ready 
for use in coal dust firing. The method is founded on the circum. 
stances, hitherto lost sight of, that the incombustible constituents 
of the ‘‘schlamm” chiefly consist of clay which was formerly more 
or less dissolved in the wash water ; and, on the mud _ being dried 
and subjected to a suitable mechanical process, the clay falls into 
fine dust, while the coal particles, on the contrary, retain their 
granular nature. The method is carried out by drying the mud 
and a subsequent fine sifting, which effects a breaking up of the 
lumps that occur in the dried ‘‘schlamm,” and a separation into 
the two products above named. The dust that falls through the 
sieve has a high ash content, being in the nature of flour, while 
what remains behind is granular and has a low ash content. This 
seems to us that this game is hardly worth the candle. 


AccorDING to a memorandum prepared by the Labour 
Department of the Board of Trade, changes in the rates of wages 
of about 21,600 workpeople were reported during March, of which 
number 9350 received advances, and 12,250 sustained decreases. 
The net result was an increase estimated at about 2d. per head 
in the weekly wages of those affected. Changes attecting 4 
workpeople, or about 2 per cent. only of the total number affected, 
were preceded by strikes; and changes affecting about 14,60! 
were arranged under sliding scales. The remaining changes, 
affecting about 6500 workpeople, were obtained after negotiations 
between the employers and their workpeople or their representa 
tives, resort being made to arbitration in two cases affecting 20) 
workpeople. Twenty-seven fresh disputes began during last 
month, involving 2888 workpeople. The corresponding number of 
disputes for February was twenty-five, involving 3568 workpeople : 
and for March, 1897, eighty-seven disputes, involving 29,52 
workpeople. Six disputes took place in the building trades, two 
in coal mining, six in the metal, engineering, and shipbuilding 
trades, five in the textile and clothing trades, three in the tran~ 
port group, and five in other industries, Of the twenty-nine new 
and old disputes, involving 1805 workpeople, of which the settle- 
ment is reported, thirteen, involving 994 persons, were settled in 
favour of the workpeople ; nine, involving 540 persons, in favour 
of the employers; while seven, involving 271 persons, resulted in 
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IGN AGENTS FOR SALE OF THE ENGINEER. TO CORRESPONDENTS. | than some others do—our English ships for example 
PORE ponisit | because they can easily obtain further supplies when 
ysTRIA _@xgroLp AND Co., Vienna. *." In order to avoid trouble and confusion we flad it necessary to inform | required. Spain is strong in one particular class of ship, 

A WeLLY AN d LTD. hai and ‘ong. correspondents that letters of inquiry addressed to the public, and intended | . egy a * oo agen : : 

cHINa.—BELY _ ae nm ge it — for insertion in this column, stiot te all cases be “anemia by a large | howev er, that is, in armoured cruisers. She has, indeed, 
pRANCE.—BovVEAU ans i Gates en dee ye : | envelope legibly directed by the writer to himself, and stamped, in order |in the Almirante Oquendo class a powerful group of 
ee | ta nme, ace by wa ma be forwnrtel i ir dination. fe | five 20-knot armoured cruisers of 7000 tons displacement ; 
; ¢ i - , 
- ’ : ad two others—the Cristobal Colon and Emperador Carlos V. 


_A. J. ComBRIDGE AND Co., Bsplanade-road, and Railway Book- | instructions. 


: | 
NDIA- stalls, Bombay. | "a" All letters intended for insertion in THe ENGINEER, or containing 
aati ‘AND Co., $07, Corso, Rome. questions, should be accompanied by the name and address of the writer, 
jTALY.—Loes« HER AD re ’ ’ not necessarily for publication, but as a proof of good faith. No notice 
Bocca Ferss, Turin. : whatever can be taken of anonymous communications, 
JAPAN.—KELLY AND Wasa Lrp., Yokohama. : | *,* We cannot undertake to return drawings or manuseripts; we must, 
Z. P. Manuva AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. | therefore request correspondents to keep copies. 
pssta.—C. RickER, 14, Nevsky Prospect, St. Petersburg 
. AFRICA.—GORDON AND Gorcn, Long-street, Capetown. REPLIES. 
5. tygetienhe~ z t | aaa 
R. A. aaa ame On, 5, Saag sigh Cape J. R. (Claremont-square),— Your letter is absolutely incomprehensible. 
J. C. Juta & Co., Capetown, Port Blizabeth, & Johannesburg. feages z Pegpee a 
Gor t Melbou H. H. 8.—They were not published in Tur EnNcIngEER. Consult Humber 
AUSTRALIA.—GoRDON AND GoTCH, Queen- street, rae; George- oy us Bridges,” last edition. 


street, Sydney ; Cuscw-eirects Brisbane. | J. R. B. (Chester).—You can see copies of the specifications of all the 
R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; 362, | marine governors patented in this country at the Patent-office Library. 
Little Collins-street, Melbourne; 7, King William-| We believe that a set of copies of specifications is to be found in your 

street, Adelaide; Bdward-street, Brisbane. | own public library, 
TURNER AND HENDERSON, Hunt-street, Sydney. | A. E. L. (Bristol).—There is no advantage so far as we are aware. Some 
| of the insurance companies, we believe, favour concentric wiring. 


NEW ZEALAND.—UPrtox rie: Co., Auckland. Neither system possesses any advantage which will make up for in- 

Craia, J. W., Napier. | competent workmen and defective workmanship and materials, 
cANADA.—MontREAL News Co., 336 and 388, St. James-street, Montreal. | yy. (Seraing).—If you read German, you cannot have a better book 
Toronto News Co., 42, Yonge-street, Toronto. than * Elektromechanische Konstruktionen. Eine Sammlung von 


NITED STATES OF AMERICA.—InreRnaTionaL News Co., 88 & 834, Konstruktions - beispielen und Berechnungen von Maschinen und 
, Duane-street, New York Apparaten fiir Starkstrom.” Von Gisbert Kapp. Berlin: Julius 
? Senerh aan etna 6 
Suspscription News Co., Chicago. Rgemgee, Fines e. 


“ny - + A. H. (Dartford)..—The quantity of water delivered by a pipe varies as 
3 SE EMENTS.—Kewty ano Wats, Lrp., Sin re. , = 
STRAITS SETTL D WA ay eS the square root of the heal « cross-sectional area. 0/46 = 678, V4 





CEYLON.—WWaYARTNA AND Co., Colombo. 6°8 
2, .”, areas must be as” 3°4. Area of din. diameter = 12°6, and 
= ——— An —— 12° x 3°4 = 42°8; 42°8 sq. in. = about 7jin. diameter. As the loss 
PT of head from friction would be less in the second pipe than in the first, 
SUBSCRI IONS. a pipe 7in. diameter would probably be sufficient for your purpose. It 
Tar ENGINEER can be had, by order, from any newsagent in town or is impossible to say exactly without more details. 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in INQUIRIES, 
advance) :— staaanaiaa 
Half-yeacly (including double number) .. .. £0 148. 6d. AIR INJECTORS, 
Yearly (including two double numbers) .. .. £1 98. Od. Sir,— We believe a form of injector is made for the purpose of forcing 


very small quantities of air into a receiver against a pressure of 100 Tb. 
to 140 Ib., and using as a motive power water at the same pressure. 

We cannot trace the maker of this; can any of your readers kindly 
A complete set of THe Enornekr can be had on application. assist us / INJECTORS. 


In consequence of the reduction of yestoge on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will MEETINGS NEXT WEEK. 
receive THE ENGINEER weekly and post free. Subscriptions sent by Tux INstrTUTION oF Cv Enareers.—Tuesday, April 26th, at § p.m 
Post-otfice Order must be accompanied by letter of advice to the | annual General Meeting of Corporate Members only diasaas a 
Publisher. va : i 


If credit occur, aa extra charge of two shillings and sixpence per annum 
willbe made. Tak Enainker is registered for transmission abroad, 











THE SourH STaFFORDSHIRE InstTiTuTE OF [RON AND STEEL Works’ 





(The difference to cover extra postage.) 


THIN PareR Copiks— Manacers.—Saturday, April 30th, at 4.30 p.m., at the Dudley Arms 
Half-yearly .. .. 2 se oe oe ce oe oe - 18s. Od. Hotel, Dudley, Annual Meeting.—Annual Dinner at 6 p.m. 
Yearly eee Sy ee tae ee) ny ee £1 168. Od. LiverPoon ENGINkERING Socigry. —Wednesday, April 27th, at 8 p.m., 
Taick Parkr Copizs— } - # ituti “rear rte ET 
Half-vear! £1 0s. 8d j at the Royal Institution, Colquitt-street. Paper, “‘ Diagrams as Ilus- 
mee dag Ose se 96: ee sage. eu se ke “4 . | trating Ship and Engine Performances,” by Mr. Andrew Hamilton, 
Yearly £2 0s. 6d. | weENCA ; 
} 


Tar Civit, AND MrcHANicat ENGINgERs' Soctety.—Thursday, April 
28th, at 7 p.m., at the Hotel Victoria, Northumberland-avenue, Charing 
ADVERTISEMENTS. Cross, S.W. Paper, ‘‘The Economy of Mental Labour in Relation to 
Engineering Calculations,” by Mr. H. W. Ravenshaw. 

Nortn-kast Coast INstiruTION OF ENGINEERS AND SHIPBUILDERS. 
| Tuesday, April 2th, at 7.30 p.m., in the Lecture Hall of the Literary and 
Philosophical Society of Newcastle-on-Tyne. Paper to be discussed, 
“Cylinder Ratios,” by Mr. James Andrews. Paper to be read and dis- 


The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. | 
All single advertisements from the country must be accompanied by 
a Post-otfice Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- | 
teed in any such case. All except weekly advertisements are taken | 
subject to this condition. 


the Economy of Quadruple-expansion Engines,” by Mr. A. L. Mellanby, 
B.Ne. 
Tuk INsrirerion OF Mkcnanical Enoinrers.—Wednesday, April 27th, 
. : oe , | and Friday, April 29th, at 7.30 p.m., at 25, Great George-street, West- 
Prices for Displayed Advertisements in “ordinary” and ‘ special minster. Lemanael Address by the President. Papers to be read and 
positions will be sent on application, discussed, ‘‘ First Report to the Gas Engine Research Committee ; De- 
Advertisements cannot be inserted unless delivered before | *tiption of Apparatus and Methods, and Preliminary Results,” by Prof. 
é i y Frederick W. Burstall, of Birmingham; ‘Steam Lanndry Machinery,” 
Six o'clock a Thursday evening; and, in consequence of | by Mr. Sidney Tebbutt, of Leamington.—Thursday, April 28th, Anniver- 
the necessity for going to press early with a portion of the | airy [inner at the Freemasons’ Tavern, London. 
edition, ALTERATIONS to standing advertisements should | = joyay Ixstirvrion or Great Britatx.—Friday, April 29th, at 9 p.m. 
arrive not later than Three o'clock on Wednesday afternoon | Discourse on ‘“ Magneto-Optic Rotation and its Explanation by a Gyro- 
in each week. static Medium” (with Experimental Illustrations), by Prof. Andrew 


Letlera relating to Advertisements and the Publishing Department of the | il 96 Wien on a sent.” ¥ . : 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other Sleeeday, Apeit 0th, oo + ae pg lhe Mast ae 
letters to be addressed to the Editor of Tak ENGINEER. 1820—Cowper, Burns, and Scott,” by the Rev. Canon Ainger, M.A., 
. LL.D. ; Saturday, April 30th, ‘‘ Programme Music” (with Musical Ilus- 

Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ | trations), by Sir Walter Parratt, Mus. Doc., Master of the Queen's Music. 

- Society or Arts.—Monday, April 25th, at 8 p.m. Cantor Lectures. 

Two Lectures on ‘Sources of Commercial India-rubber,” by Dr. D. 
’ Morris, C.M.G. Lecture II.: Peruvian and Bolivian rubbers—‘‘ Castilloa 

PUBLISHER’S NOTICES. elastica "--Conditions of growth and exploitation in Mexico, British 

Honduras, Guatemala, Nicaragua, and United States of Colombia— 

Venezuela and Guiana—Mangebeira— Manicoba or Ceara—Matto-grosso— 

African rubber plants—Distribution of Landolphias—West African—East 

African — Mozambique — Madagascar rubbers — Lagos silk rubber 

(‘‘ Kickxia ")—Methods of preparation —Present condition of industry— 

Commerce—New sources of supply ssam—Penang—Sumatra—Java— 

Borneo—New Guinea—Fiji—Cultivation of india-rubber plants—Pro- 

spects in Mexico, Brazil, West Africa, Ceylon, Malaya.—Wednesday, 
ey w, WR 3 eee . . April 27th, at 8 p.m., Ordinary Meeting. Paper, ‘‘ Photography and 

“Tf on subscriber abroad should receive THE ENGINEER in @” } Gotour Printing,” by Captain W. de W. Abney, C.B.—Thursday, April 

imperfect or mutilated condition he will oblige by giving prompt | osth, at 4.30 p.m. Indian Section. Paper, ‘India and her Currency,” 

intormation of the fact to the Publisher, with the name of the | by Sir Edward Sassoon, Bart. . 

Agent through whom the # per 28 obtained. Such inconvenience, 

y suffered, can be remedied by obtaining the paper direct ‘rom | 

this ortice, 
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With this week's number is issued as a Supplement a Two-page 
Engraving of Types of United States Warships. Every copy 
as issued by the Publisher includes a copy of this Supplement, 
wad subscribers ave requested to notify the fact should they not 
receive it, Price 6d, 
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UNITED STATES AND SPANISH FLEETS. 
Last week we gave lists and diagrams showing the 





Raitway Marrers—Norks AND MEMORANDA—MISCELLANEA |... 38) . BC > 

LEADING ArticLEs—United States and Spanish Fleets .. Pere Pesos warships, which seaanat be regarded ye ty eas 
soter Vane ~The Brennus—Mining in Nova Scotian .. ue 882 | We would now give a few suggestions as to the 

Tan Freee ee Gree Decors “am tetiaag’s °° 77 wt ct ++ 888) manner in which any war operations are likely to shape 
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pe JSTRLLIGRNCE Tor classes of the ships of each Power. The United States 
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Siscrasias Weearaee Starmae pS a la aay, | OUght to be enormously the stronger Power in war. She 

Typss or Usrrep States Warsnips. (Illustrated.) .. .. .. .. 386| has battleships which ought to crush anything Spain can 
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THe ROVAL AGRICULTURAL SociETy or Excuax> . .. .. .. .. 987 | individually, are, on paper at least, faster if not 
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fighting close to home she could in all probabi- 
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which would not be able to cross the ocean; and her 
| most powerful sea-going ships are very well suited to 
» | their work, for they would not feel the disadvantage of 
| carrying a more limited supply of coal and ammunition 





TWo-PAGE SUPPLEMENT—Typrs oF UniTep STares WARSHIPS, 





cussed, ‘The Effect of Different Arrangements of Crank Angles upon | 


Gray, M.A., L“.D., F.R.S.—Afternoon Lectures at 3 p.m.: Tuesday, | 


On the 18th inst., after a long and painful illness, JoserpH Wrestwoop, | 
M.1.C.E., M.1.M.E., M.I.N.A., aged 53 years. Friends will kindly accept | 


general characteristics of the fleets of the United States | 
and Spain. This week we illustrate eight Ameri- | 


‘lity avail’ herself of the coast service vessels | 





—are admirably suited to work with them, having also 
20 knots speed ; and she has further two unarmoured 20- 
knot cruisers, the Alfonso XII. and Lepanto. These all 
have good armaments of quick-firing guns, and would 
form a remarkably fast and formidable body of 
ships, having nearly four knots more speed than the 
United States battleships, and being much more heavily 
armoured than is usual with cruisers, the Almirante 
Oquendo class having 12in. belts and 10}in. of armour on 
the principal gun positions, the others being also heavily 
protected. In any fighting far away from America, the 
United States fleet might find this an awkward fleet to cope 
with, in spite of having, as above said, some individual 
ships which are superior to anything possessed by Spain. 
The New York and the Brooklyn are the only armoured 
ships with 20 knots speed, having, in fact, 21-0 and 21°9 
knots respectively. The unarmoured Columbia and 
Minneapolis have still higher speed, namely, 22°8 and 
23°0 knots ; the Baltimore has 20°6; then the San Fran- 
cisco and New Orleans have 20°2 and 20:0; and perhaps 
the Cincinnati with 19°0, and others, such as Marblehead 
| and Charleston, with 18°9 and 18°1, might come in; but of 
these only two are armoured, and the United States ships 
| would, if we mistake not, find the error which we have 
| before dwelt on of having 4in. and 5in. quick-firing guns, 
| instead of 6in. tell heavily against them; and on paper, if 
| the fire and protection be taken into account, the Spanish 
| cruising fleet looks much the more powerful. We have 
| pointed this out because it is interesting to see Spain’s 
| strongest element; but we have immediately to add that 
| we hardly see how Spain can avail herself of it if the 
| Americans keep well in hand. At any momentit appears 
| to us that the United States might send outa fleet of battle- 
| ships and coasts service vessels that might move together 
| near Cuba, and, if not blockade it, render it impossible for 
| Spain to communicate efficiently with Cuba, in spite of 
| her splendid swift cruisers, so that the surrender of the 
|island ought to be a mere matter of time and steady 
| fighting with unlimited supplies to draw from. We do 
| not mean that it would be easy work or quickly accom- 
plished. The Spanish army would fight well and hard 
before giving way, but with unlimited force of men 
| behind them, and a fleet whose. superiority would 
| grow almost week by week, surely there can be 
lonly one result to be looked for. Time, indeed. 
is on the side of the United States in several ways. 
| At present her principal battleships are four, namely, the 
| Indiana, Iowa, Massachusetts, and Oregon. With these 
| the New York, Brooklyn, and Texas constitute, as above 
| said, too strong a fleet for even the Spanish armoured 
cruisers to attack, to say nothing of the coast defence 
ships, such as the Monterey and others. The United 
States further has a number of formidable ships building. 
Of these the Kearsarge and Kentucky, begun in 1895, 
ought to be well advanced, and ought to be able to be 
completed with an eftort before very long. The Alabama, 
Illinois, and Wisconsin were begun much later, and are 
probably out of the question. Under the circumstances, 
it may well be asked what can Spain hope to do with her 
swift, powerful cruisers? It has been suggested that 
New York itself and other towns on the American cos 
might be threatened or bombarded. We have befuc 
now discussed the possibility of bringing such pressure on 
| sea-coast towns, and so far as town buildings are con- 
} cerned, the thing appears to us to lie in a nutshell. 
If the towns are sufficiently ill-advised to pay con- 
tributions to escape bombardment, no doubt a fine 
game may be played as long as it lasts; but probably 
the Government of the country would forbid any such 
payments being made. The amount of damage that 
warships could effect on towns is now very moderate. 
So soon as they had fired a few common shell their 
power would be exhausted. The amount of ammunition 
ships carry is very limited, and they dare not fire much 
of it away for fear of being caught without it and attacked 
in turn themselves, and a considerable part of their store 
| consists of armour-piercing projectiles, which are unsuited 
| to the work even in the case of shell, and in the case of 
| shot cut of the question. In short, it is probable that 
| each rcund would be worth many times over the damage 
| it could effect, and such work might be likened to a lady 
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| throwing jewels at an assailant. Once possibly ill- 
| advised cruisers might try the effect of firing on a town, 
| but not a second time, and a Government might well 
| undertake to repay such a town for the damage actually 
| done, so long as it is clearly understood that no contribu- 
{tion is to be paid to the enemy. Merchant shipping 
‘lying in a harbour is a different case, it may be freely 
admitted, but itis not very often that much shipping need 
be exposed to attack. Those who have gone into New 
York harbour must know how extremely difficult and 
dangerous it would be for cruisers to make their way up 
into it, and how very easily this might be prevented. 
Torpedo boats might, indeed, be more likely to attempt 
to run in at night, but it would be desperate work, and 
no measure of success in such an attempt would really 
influence the war, and would furnish a very good ground 
for a claim for indemnity when the war was ended. On 
America’s trade the Spanish cruisers might no doubt 
prey, but this is open to the same objection, unless it be 
| held that if once Spain were to lose Cuba the States 

could not easily press her in other parts of the world. 

For this there would be much to be said as things stand 

at the present moment, for, as we have already pointed 

out, the United States fleet is rather adapted for power in 

American waters than for expeditions to distant places ; 
| but if the struggle is prolonged who can say how Spain 
| will then stand? She has been already bled severely of 
| men for Cuba, and as time goes on her losses must tell 
| heavily. How can a population of eighteen millions 
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struggle for any length of time with one of at least 
sixty-five millions ? 


MOTOR VANS. 


Nearty ten months have elapsed since we attempted | 


to carry out a motor car competition. Our offer of eleven 
hundred guineas in prizes induced few to compete; and 
none of the vehicles which appeared at the Crystal Palace 
were considered by the judges to deserve a trial on the high- 
way. Wewere told at the time that our offer was premature ; 


and that a similar offer made a year later would have had a | 
We have always held that this view | 
was mistaken, and nothing that has occurred during the | 


different result. 


past year has tended to change our mind. It will, indeed, 


be remembered that the competition last year of the | 


Royal Agricultural Society was also abortive; and 
although we have heard a great deal since of what is 
being done, or what is about to be done in the immediate 
future, all that we can learn points to the bare fact 
that experiments are being carried out, and that no one has 
yet attained a noteworthy success. The latest venture in 


such competitions is that of the Self-propelled Traftic | 


Association, which proposes to carry out near Liverpool 
trials in May intended to settle whether there is or is not 


a self-propelled van to be had which can be trusted to work | 


with success ona commercial basis. The association has our 
best wishes; but so far as we can see its prospects are by 
no means good. On another page will be found a paper 
by the energetic secretary, Mr. E. Shrapnell Smith, 
which describes the arrangements for the May trials, and 
gives some incidental information of considerable in- 
terest. It is worth while to consider here what Mr. 
Smith has to say. 

The Self-propelled Traffic Association want vans which 
will carry loads of not less than two tons at an average 
speed of six miles an hour. They want something, that 
is to say, which shall be much more expeditious than a 
traction engine; faster even than horses. The tare 
weight of the van must not exceed three tons. To those 


who are not practically acquainted with road work the | 


conditions do not seem very onerous. We, who are, 
doubt that it is possible to produce any self-propelled 
vehicle which can be 
comply with the conditions. We have no doubt that 
such -vans can be made which would work very well on the 
wood or asphalt pavements of the metropolis. But the 
Self-propelled Traffic Association want vehicles to run on 
country roads. Indeed, we believe that the dominant 
ilea is to establish a regular service of such vans between 
Liverpool and Manchester, and so terrify the railway 
companies into a substantial reduction in freight charges. 
Not long ago the advocates of ‘internal combustion 
engines "’ would have maintained against all comers that 
they, and they alone, could supply what was wanted. It 
seems, however, that even the most sanguine minds in 
Coventry are beginning to acquire some elementary 
information concerning heavy road traffic, with the result 
that they have practically declined to take any part in 
the forthcoming competition, ‘* The several constructors 
in this country have intimated that they consider one 
ton of goods to be the useful and satisfactory limit of 
load in the present stage of development of this particular 
form of prime mover.” Mr. Shrapnell Smith consoles 
himself and his readers with the anticipation that the 
oil motor carriages “ will render a good account of them- 
selves at the trials of the Royal Agricultural Society in 
June next.’’ Under the circumstances, nothing remains 
to be considered but electricity and steam. As regards elec- 
tricity, it seems a pity that no one accepted twelve months 
ago the offer made by *‘ the gentleman who proposed to carry 
1000 tons of gcods weekly in 10-ton units by means of 
accumulators at 2d. per ton-mile.’”’ He has not renewed 
this offer; and Mr. Smith thinks that he is still engaged 
in trying to find out how this thing may be done. Mr. 
Smith suggests a method of propelling lorries by elec- 
tricity; but in the matter of the competition we must 
confine ourselves to the dry, hard facts, and one is that 
no electrical competitor has entered for the trials. This 
being so, nothing remains but steam. 

Here, again, the outlook is unsatisfactory. In the first 
place, the Self-propelled Traftic Association were told in 
very plain terms that it was next to impossible to produce 
a steam van weighing only three tons, carrying two tons, 
and competent to steam at an average speed of six miles 
an hour. But unless a van can travel quickly it is of 
very small utility. The Self-propelled Traffic Associa- 
tion, pressed into a corner, compromised. They have 
added a third class, to which there is no condition of any 
kind attached, except that the van shall comply with the 
law and shall carry two tons. An average velocity of a 
mile an hour will not disqualify it; but even this con- 
cession has failed to evoke much enthusiasm. Only six 
tirms have entered in Class I., minimum load two tons, 
minimum average speed six miles an hour ; there is only 
a single entry in Class II., minimum load five tons, 
minimum average speed four miles an hour; and in Class 
I[I., minimum load two tons, there are five entries, that 
is to say, there are in all eleven entries made by six firms. 
If six vehicles put in an appearance on May 24th, the 
Self-propelled Traffic Association will have done well. It 
will be seen by those who read Mr. Smith’s paper that 
there is as yet no information worth producing available 
as to the construction of the vehicles which have been 
entered for competition. All that need be said now is 
that they for the most part use liquid fuel, that there 
is at least one flash boiler, and that the Light Railways 
Syndicate have entered a Serpollet van, which, we may 
add, will probably give a good account of itself. 

It may be worth while to say a few words now to ex- 
plain why it is that so little has as yet been done in the 
development of this type of vehicle. The great mistake 
made by recent builders of motor cars has lain in under- 
estimating the power needed to propel them. The old 
notion that because a horse can do such and such things, 
one-horse power in the shape of an engine ought to be 
able to do the same, has been slowly dissipated ; but it 
still remains almost impossible to persuade the inventor 


worked commercially and yet | 





that, whereas a pair of horses can haul two tons at an 
average speed of six miles an hour on good roads, not 
| less than a 20-horse power engine can do the same work. 
/On a tramway gas engines have been substituted for 
horses, and even on level ground it has been found neces- 
sary to put in a 14-horse gas engine to do the work of a 
| pair of horses. On the highway the difficulties are very 
much enhanced. A vehicle is made and worked for some 
little time while the weather is fine, and the roads in good 
| order. The weather changes, the roads are cut up, and the 
self-propelled vehicle is rendered useless. If, on the other 
hand, it is made so powerful that it can work in all weathers, 
then it must be very heavy and veryexpensive. For this 
reason we have arrived at a conclusion which is sup- 
| ported, we believe, by all the principal makers of traction 
engines or road locomotives in the kingdom, namely, that 
it is not possible to work any heavy traffic on common 
roads more economically than it is now worked by the 
best type of traction engines; and that what may be 
called the high-speed light-load engine can only be worked 
at a profit at prices which will be found prohibitive ; the 
reason being the very high power which must be pro- 
vided if traffic is to be conducted with certainty and 
punctuality. To provide this high power and yet to keep 
| down weight is an extremely difficult problem. We have 
| only to look at a small traction engine to learn how very 
| strong all its parts are; and our readers may rest content 
| that no traction engine builder will put in a pound of 
metal more than his experience teaches him to be abso- 
The makers of the self-propelled 
;van stand with regard to the traction engine 
|maker in much the same relation that the builder 
of engines for torpedo boats does to the builder of engines 
|for tramp steamers. That is to say, instead of the 
| locomotive type of boiler, he has to use an express 
boiler of some kind; and instead of comparatively slow- 
| running engines of considerable weight, he is compelled 
| to resort to machinery little bigger than a model, and 
|running at a tremendous velocity of rotation. If he 
departs from this method he at once runs into weight. 
| But this is not all. The man whose experience is con- 
| fined to wood pavements will find when he gets into the 
| country that the incessant jolting and vibration tend to 
break everything in a way quite incredible to those who 
| have not had absolute personal experience. Joints, for 
example, that would stand for ever at sea, will leak 
before a vehicle has made 100 miles. Everything shakes 
| loose; and very often it will be found that if a bar, for 
| example, is made heavy to give it strength, it will be 
| broken by its own weight. It is absolutely essential that 
anything intended to run at more than four miles an hour 
shall be carried on springs; but this is not enough. India- 
rubber buffers or anti-vibrators should be introduced 
to intercept the ‘* purr,” ‘‘ tremor,” or ‘‘dither,”’ which is 
set up by a dry Macadam roads, and it must not be for- 
gotten that the difficulties in our way cannot be overcome 
| by the use of long resilient springs. They are, paradoxi- 
| eally enough, only suitable for good and level roads. On 
| bad roads they will permit a rolling and swinging and 
pitching of the machinery which is extremely bad for it. 
The situation may be summed up in a very few words. 
| The better the road the better is the prospect that a 
steam van can be made which will work satisfactorily. 
It is necessary to point out, however, that diverse mean- 
ings may be and are attached to the word “satisfactory.” 
For us, however, it has but one meaning. A satisfactory 
motor van is one which can be used to earn money, and 
can be worked at a fair profit. It does not require much 
perspicacity to see that it is quite possible to make a 


| lutely necessary. 


machine which shall run well and do all that it is intended | 


to do, and yet shall cost so much for fuel, oil, attendance, | 
| next experiment on the programme. 


and repairs, that it cannot be run at a profit in competi- 
tion with other modes of conveyance. The work of the 
Self-propelled Traftic Association consists, we take it, in 


developing the construction of a van which will pay. | 
| Instead of burning 110 kilos. per square metre per hour, 


Whether this can or cannot be done we shall not pretend 
to say. Up to the present, it seems to have taxed all the 
energies of inventors to produce a van of any kind which 
will comply with the mechanical conditions. Perhaps it 


will be time enough to deal with the commercial aspect | 


of the problem in another year or two. 


THE BRENNUS. 


Tue trials of the 'rench warship Brennus, of which we 

give some particulars this week, are not without interest 
for English engineers. It will be remembered that at a 
somewhat critical period her engines broke down; and she 
was made the text for an outburst of oratory which 
| seriously alarmed the French Government for its stability. 
| We have illustrated the engines of a ship which has 
| become notorious, if not celebrated. Our readers will 
| find the engravings worth careful examination. They 
| will help to throw light on the results obtained during 
the trials. 

The machinery consists of two sets of engines, each 
consisting of four cylinders. We have first a compound 
engine, the high-pressure cylinder of which is 45in., and 
the low-pressure cylinder 65in. in diameter, and two simple 
engines with cylinders 76in. in diameter; the stroke is 
the same for all, namely, 43in. Tke compound and the 
non-compound engines are absolutely distinct. The only 
connection between them is the exhaust pipe from the 
compound engine, and the crank shaft. The engines 
| have been constructed with the utmost regard for 

science, and the least possible for accumulated ex- 

perience. In order to keep down weight, we presume, 
the piston-rods are hollow. This did not prevent 
one from being broken, with disastrous results. The 
' frames of the main engines are built up of steel plates and 
| angle irons. Something may be urged in favour of this 
| method of construction. We are told, indeed, that the 
|frames of the high-pressure engines ‘vibrated to an 
| extent that would have been abnormal had they been 
| made of cast iron, but was not surprising ’—or we sup- 
ppere alarming—‘‘in a structure of plates and angles.” 
It does not appear to have struck anyone that with a 
| more rigid framing there would have been less vibration. 








| contractors are not let off so easily. 











Lal a 
The condensers, however, present us with the 
satisfactory proof of what can be accomplish a 
striking out a new line. It has been known a by 
years, at all events in this country, and we presu nny J 
the French and German mercantile marine, that pe . 
condensers must have solid drawn brass tubes, sam 
ought to be tinned, although the tinning is not pe uch 
Brazed tubes and copper tubes have been found ntial. 
untrustworthy. Theoretically, however, a copper be 
is a better tube than one of brass, so the Brennus me 
provided with copper tubes. The result was disnatenm 
either from corrosion or some other cause not specified 
The copper tubes appear to have collapsed, or split “ 
finally they had all to be taken out and replaced = 
brass tubes. When we bear in mind what a tedious = 
expensive job re-tubing a pair of large condensers os : 
understand the enormity of the original error, Neca 
this all. For some reason the condensers got very bet 
and the air pumps threatened to break down, thum ving 
violently, as was to be expected, when they failed - 2 
“solid water.’’ The cause assigned for the heating jg — 
remarkable. It is said that the port through which the 
water entered to supply the centrifugal pump was Placed 
so close to the outtlow port—which was, as is usual in 
men-of-war, below the surface—that the centrifugal 
drew in, not cold water, but the hot water which had just 
been delivered overboard. It places some strain on ‘oy, 
credulity to accept this as the reason why the con 
densers heated. But be this as it may, the entire wate; 
service of the condensers had to be re-arranged, at great 
expense no doubt, before anything like a satisfactory 
performance of the engines could be had. We gather 
indeed, that the whole of the condenser machinery was 
designed by someone who was either handicapped by the 
conditions laid down by those responsible for the design 
of the ship, or who had had little or no practical experi. 
ence in that class of work. Surface condensers and gir 
pumps are by no means easy to design; they present 
many peculiarities in their mode of action, and present 
the engineer with not a few neat problems, and even 
puzzles. This is so constantly the case that few engi- 
neers care to depart from the beaten path, preferring to 
do what has been done before with success rather than seek 
for novelties. It may happen, of course, that the designer 
is not very familiar with good practice. In that case the 
chances are about even that the result will not be 
satisfactory. 

The worst troubles in the engine-room, however, were 
indirectly due to the boilers. A considerable quantity of 
lime had to be put into them to prevent the tubes from 
pitting. Now it is a very common practice to put a little 
lime into Scotch boilers in order to cover the surface with 
athin pellicle of scale, which effectually prevents corrosion, 
A boiler in good condition, when opened up, will look very 
much as though it had been whitewashed; but the lime 
thus put into the Scotch boiler stays there. Not so in 
the Brennus. The lime came over into the engines in 
such quantities that the piston rings were ruined. In 
the low-pressure cylinders the lubricant was converted 
into a species of dry soap, which did great harm. Why 
any lubricant at all should have been put into the low- 
pressure cylinders we do not know. That is another 
story. It is evident from this that the Belleville boilers 
in the Brennus primed persistently. In no other way is 
it possible to explain the presence of lime in the cylinders, 
It could not be carried over by the steam, seeing that itis 
dissolved in the water. 

After various viscissitudes the ship got through her 
trials. It is worth notice, however, that when a trial 
gave unsatisfactory results no attempt was made to repeat 
it. Those in charge simply proceeded to carry out the 
In the words of the 
schoolmaster, they ‘‘ skipped and went on.’ British 
The six hours’ 
natural draught trials did not tax her machinery heavily. 


or about 22]b. per square foot, she burned on the 5th of 
September, 1895, only 65 kilos., or, say, 14]b. per square 
foot of grate per hour. On the 19th of September she 
burned but 44 kilos., or less than 10]b. The only time 
she was pressed was on January 9th, 1896, when the rate 
of consumption rose to about 30]b. per square foot of 
grate per hour, or about three-fourths of that usual when 
moderate forced draught is used in British ships. We are 


| told that the evaporation reached 91b. of water to the 


pound of coal with natural, and 7°8161b. with forced 
draught. When we remember the lime in the engines, 
we suspect that these figures represent the nominal not 
the real evaporation. The best economical results were 
obtained when the ship was steaming at 14°41 knots. 
The consumption then fell to 1°62 1b. per horse per hour. 
It is not easy to see why the result was so much better 
than on any of the other trials. The next best, indeed, 
gives us 2°05lb. As the French horse-power is a little 
less than the English, these results are not quite so good 
as they appear. 

It is to be regretted that even fuller details than those 
which we have been enabled to publish are not available. 
Those who criticise our own Powerful and Terrible will 
see that other engineers are not quite so successful in 
getting over difficulties as our own. The Brennus may 
be a satisfactory man-of-war now, but we venture to 
doubt it. Our own experience is that the really satisfac 
tory ships begin by doing well. When there is much 
trouble at the outset, it is tolerably certain that there 
will be at least a little trouble to the end. 
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MINING IN NOVA SCOTIA, 


In the Nova Scotia Blue-book on the mines of that country, 
for the year ending in 1897, there are some facts that are of 
more than usual interest. There is an increasing output o! 
coal, but that of some other minerals is decreasing. Nova 
Scotia has an output of coal of a little above two and 
a-quarter million tons yearly. It exports a considerable part 
of its coal production, but it appears that the part sent 
out to the United States has of late shown a considerable 
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falling (ff, and for the year 1897 the total so sent to the 
States was only about 106,279 tons. It is noticeable that the 
Blue-book we have already named has a number of tables that 
we not given in our British mining returns. For instance, 


one table gives a comparison of the air in circulation “ as per 
measurement at each official visit,” at some underground 


collierie There are given twelve measurements in the 
table, and it may be sufficient to say that one of the 
Cumberland mines visited had a variation from 22,000 
ni one month in summer, up to 47,000 in winter, 


ie measurement being in cubic feet per minute. 
\nother table shows the timber and the explosives used at 
some of the collieries. There is also a list of the mineral 
leases granted under the headings of iron, copper, coal, 
&«. In some cases, also, the coal returns are divided—the 


statement showing both the ‘* round” coal as well as the 


“slack.” The number of men in the collieries is given in 
detail the numbers underground, above ground, &c.-—for 
cach colliery Very naturally, the returns as to the gold 


districts are given with great fulness, though the production 
of gold in Nova Scotia in the past vear was only 26,579 oz. 
It will thus be seen that there is in the Blue-book of scme 
cighty-four pages a mass of information, for comparison with 
which we look in vain in the returns furnished by some of 
the countries that are more to the front as producers of 
minerals. The sales of Nova Scotia coal are now beginning to 
be important, and they contrast verv favourably with those 
of past years. 
vearly, but in 1836 they rose to over 107,000 tons. They 
passed 500,000 tons in 1864; and in 1881 they were over 
1,000,000 tons. In 1894 they were over 2,000,000 tons; and 
though the progress is not now so rapid as it was, there is 
still a growth, which might be materially altered in its rate 
if there were war in which the United States was one of the 
combatants. 
THE GANGOUT. 

Tur inquiry into the loss of the Russian cruiser Gangout 
which, it will be remembered, sank in the Gulf of Finland in 
June last year, has just been brought toanend. The Russian 
Admiralty is apparently anxious to develope in her sons the 
hardihood of the gentleman famous in nursery history who 
“went to sea in a sieve.” We are told by the correspondent 
of the Standard at Moscow, that evidence showed that a 
knife blade could at many places penetrate between the lines 
of plating quite easily, and that her bilge pumps had been 
continually at work by night and day, in harbour and at sea, 
ever since she was launched. But that is not the best of the 
Matter, A special study of cheap riveting appears to have 
been made in the Russian shipyards. Some of the work 
done was, indeed, a credit to the doers. A composition to 
take the place of rivets which melted when the flame of a 
candle approached it, and was yet powerful enough to with- 
stand a considerable head of water, should surely form the 
basis of a valuable hydraulic cement. Not so, however, the 
Wooden pegs ‘smeared over to deceive the eye,’ which, in 
other cases, simulated steel rivets. Whether we are to 
understand that these wocden and composition rivets were 
put into “ through ” holes we donot know. In all probability 
not. It is impossible that the ship could have floated had 
they been, and it is even now more surprising that she 
remained above the surface at all, even with the pumps con- 
stantly at work, than that she went down when she did. All 
things being considered, the Russian ficet is to be congratu- 
lated on her loss. 








Tue annual dinner of old students of King’s College, 
\ ndon, will be held at the Holborn Restaurant on Monday, 
“uno 13th, with the Right Hon. and Right Rev. the Lord Bishop 
of London, D.D., in the chair, 


Down to 1835 they did not reach 70,000 tons | 





THE FREAKLEY STEAM CARRIAGE. 

ABOVE we give an illustration of a steam carriage recently 
designed and constructed by Mr. William Freakley, of Stoke- 
on-Trent. In appearance it is a little remarkable, due partly 
to the fact that it is an experimental carriage only. It is a 
large carriage, capable of carrying in all about thirty 
passengers and weighing unloaded something under two 
tons. It has been tested under severe conditions with heavy 
loads and at high speeds, and has shown itself remarkably 
well adapted for the ordinary rough work of country roads. 
The great feature about it is its flexibility throughout. The 
manner in which this has been attained without the sacrifice 
of strength will be understood from the description which 
follows. The lightness of the carriage is due in a great 
measure to this flexibility. If the parts had been made 
rigid it would have been necessary, of course, to make them 
far heavier than they now, are to stand such shocks as the 
carriage would have to encounter on rough roads. 

To the ingenious design of the boiler attention may also 
be called, and also to the fact, which will appeal forcibly to 
inotor car drivers, that the engines are under the eye of the 
engineer, and are accessible without the removal of doors 
or panels, and, moreover, that they are of the simplest 
possible design. 

For a car intended for municipal work, such as the carriage 
of dust, water, house refuse, &c., we have seen no design 
which promises better than that of Mr. Freakley’s carriage. 

The boiler, Fig. 3, contains 110 solid drawn copper tubes 
of lin. external diameter, and 3ft. Tin. long. These tubes 
are straight and are fixed into vertical steel tube plates gin. 
thick, the ends being roller expanded. Thev are not in- 
clined, as the unevenness of the roads would always incline 
them either one way or the other. A D-shaped steel 
bonnet is bolted to each tube plate, forming two chambers 
into which all the tube ends open. 

One—No. 1—of the chambers so formed is connected by a 
steam pipe to one end of a steel steam receiver, which is 
fixed in the smoke-box above the water tubes. The whole is 
enclosed in a casing of asbestos millboard with a sheet iron 
outer case. 

The fire-box is situated immediately under the nest of 
water tubes ; its sides are composed of hollow water slabs of 
tin. steel plates strongly stayed with copper screwed stays 
riveted over. The stays are Zin. diameter with gas thread, 
and are spaced 24in. apart. The ends of the fire-box are 
formed of distance pieces, which are bolted between the 
water slabs and coated with gannister or fire-brick. The 
grate is carried upon angle irons bolted to the lower edges of 
the water slabs; below this is the ashpan, furnished with 
adjustable doors. 

The connection between the water-tube chambers and the 
spaces of the water slabs of the fire-box is effected in the 
following manner. 

Each water slab is provided with one inlet and two outlet 
branches. 
suitable pipes with the bottom of one—No. 1—of the water- 
tube chambers; while the two outlet branches of each slab 
are similarly connected to the other—No. 2—water-tube 
chamber at about the working water level, which is about 
two-thirds the height of the boiler. By this arrangement 
a very efficient circulation of the water is obtained through- 
out the whole of the waterways. It will also be seen that 


all the steam generated in the water slabs of the fire-box and | 
| carried by the circulating water into the water-tube chamber | 


No. 1, is compelled to traverse the superheating tubes, which 
are above the water level of the boiler, to the water-tube 
chamber—No. 2—into which it flows in a highly superheated 
condition. This superheated steam passes by means of the 
before-named steam pipe into the steam receiver, around 


The inlet branch of each slab is connected by | 





which the hot gases circulate on their way to the chimney. 


| The receiver is so connected that any water formed therein 


can gravitate back into the boiler. It will be evident that 
no stagnation of steam or water is possible in this boiler 
when working. The fuel used hitherto is gas coke. Pro- 
vision has, however, been made in the original design for 
the supplementing of this with liquid fuel, so as to be able to 
use one or both systems; but the coke fire has worked so well 
that the latter arrangement has not yet been applied. 

The water level in the boiler is indicated by means of a 
double glass gauge with asbestos-packed cocks and central 
pillar. The gauge is fixed at the centre of the length of the 
boiler, and is connected by steam and water-levelling pipes, 
with the end bomnets or water-tube chambers. By these 
means a steady and reliable reading of the water level is 
secured, no matter how the boiler be forced or the carriage 
oscillate when traversing rough roads. 

The boiler is fed with water by a Worthington duplex 
steam pump, which is capable of the nicest adjustment to the 
requirements of the boiler, and has up to the present 
proved thoroughly trustworthy. The pump delivers into a 
heater which is placed in the fire-box over the fire 
door, by which arrangement it becomes impossible for cold 
water to impinge on the heated surfaces of the tubes or plates. 
Before applying this heater, trouble was caused by leaky 
tubes, but since its use there has been no difficulty of the 
kind. On leaving the heater, the highly heated water, and 
sometimes steam, enters both bonnets or water-tube chambers, 
near the water level. The action of the boiler is facilitated 
by the motion of the carriage when running. The heating 
surface of the boiler is 100 square feet, and the present fire- 
grate surfacea little over two square feet, and the best working 
depth of coke fire has been found to be from 10in. to 12in. 
The boiler is not rigidly attached to the main frame, but is 
carried on springs in such a manner as to allow of perfectly 
free expansion and contraction. 

“Pop” safety valves of the Ashton lock-up type are fixed 
on top of the steam receiver, the same connections having 
branches for conveying steam to the engines. 

The engine consists of two inverted vertical cylinders, 
which are fitted with ordinary flat slide valves. The 
diameter of each cylinder is 4}in., and the stroke 9in. The 
bottom ends of the cylinders are cast in, and have flanges 
which are bolted down to a steel carrying plate, or frame 
having holes through which the stufting boxes of the piston- 
rods and valve spindles project downwards. The said plate 
is carried by two upright steel plates which are bolted to the 
inside of the steel main frame of the carriage on each side. 
The piston-rods are of steel, and are screwed by means of 
gas thread into the necks of phosphor-bronze crossheads, and 
secured by lock nuts. These crossheads are embraced by 
phosphor-bronze jaws the connection being by means of 
steel pins fast in the jaws, but they can turn in the crossheads ; 
any play due to wear is taken up by cottars and followers 
| drawn up by adjusting screws. Each crosshead is guided by 
two steel guide bars carried by brackets attached to the 
upright steel plates of the engine frame. The jaws have 
necks into which are screwed short pendulous links, the 
lower ends being ordinary strap ends with gibs and cottars, 
| and phosphor-bronze bearings. These are connected to steel 
pins in the horizontal arms of two bell cranks, which rock 
upon a fixed bearing stay which extends across the carriage, 
and is carried by the lower ends of the engine frame plates 
which carry the guide bars. 

The crank shaft revolves in phosphor-bronze bearings, 
| Which are mounted on swivel pins to allow deflection in the 
| frame without galling the journals. The bearings are 2in. 
| diameter and 3}in. diameter, the body of the shaft is 2§in. 

diameter. This shaft carries two overhung cranks made of 
| hard phosphor bronze, cast all in one with the crank pins 
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which are spherical in form, and cored out so as to contain 
lubricant, which passes to the bearings through small holes. 
These spherical crank pins are embraced by the marine ends 





| 
every facility for easy steering. The axle of these wheels is | 
mounted upon a pin, which is carried in a jaw, forming the 
lower end of a vertical steering shaft, which is free to turn, | 


of long tubular connecting-rods so as to be capable of move- | 


ment in any direction. By this arrangement the carriage 
body is free to rock or oscillate to any reasonable degree 
without injuriously affecting the proper working of the 
engines. The small ends of the long tubular connecting- 
rods are ordinary strap ends connected to steel pins in the 
pendant arms of the steel bell cranks, to which the before- 
named short pendulous links are attached. 
of the pistons is thus, by means of the short pendulous links, 
bell cranks, and long connecting-rods—which are 5ft. long 
transmitted to the cranks. 


The slide valves are worked by the ordinary Stephenson | 
link motions, actuated by cast iron sheaves on the crank shaft. | 


These have straps of phosphor bronze with long necks, into 
which the long tubular excentric rods are screwed with a fine 
thread, so as to be easy but without shake. By these means 
no twisting strains can be put upon the link motions or 
excentric straps when jolting over rough roads. 

The reversing links and blocks are made of phosphor bronze, 
and are attached by jaws to the long tubular excentric rods 
by means of fine threads and lock nuts. The links are sus- 
pended by steel slings suitably connected to the reversing 
lever, Which is arranged close to the driver’s hand. Light 
bell cranks are used to transmit the motion of the links to 
the slide valves. 

The crank shaft bearings and main road axle boxes are 
carried upon a universally-mounted underframe, and are 
attached thereto by means of swivels, so that any deflection 
of the frame does not cause undue friction in the bearings. 
The fore end of the said underframe is connected by a 
double swivel to a cross-bar at a point on the longitudinal 
centre line of the machine, just behind the boiler; while a 
long tubular radius bar extends on each side of the carriage, 
from the main road axle boxes to the brackets formed by the 
steel side plates of the engine frame. The function of these 
long radius bars is to preserve the working distance and 
centres of the engine parts, while allowing the fullest vibra- 
tion of the body of the carriage. 

The long laminated springs which support the body of the 
carriage are attached to the tops of the main axle boxes, their 
upper extremities being guided in steel shoes fixed to the 
main frame, which is of highly flexible ‘‘ Consett’ steel, 
built up of two angles 2in. by 3in. by }in., with an inner 
strip 6in. by }in., the section being thus 6in. by 2}in. 

The power of the engines is transmitted to the main road 
driving wheels by means of a phosphor bronze pinion mounted 
upon the crank shaft. This gears into a large wheel which 
forms a part of the compound differential axle upon which the 
road wheels are fixed. The wheels are geared in the ratio of 
5to1. The construction of this axle will be understood by 
a glance at the plan of the carriage—Fig. 2. The central 
axles are 3in. diameter, and revolve in phosphor-bronze 
journals Jin. long. The conical sleeves and centre gear box 
are made of mild steel. The large spur wheel and guide bushes 
are of cast iron, while the mitre wheels, which comprise the 
‘ Roberts”’ differential gear, are of high strength phosphor 
bronze. 

The road driving wheels are 4ft. 6in. in diameter, the 
centres or hubs of strong cast iron bored to fit on the driving 
axle and secured by steel keys. Each hub has pockets 6in. 


deep for sixteen spokes of English oak. The fellies are of 
ash, and the tires of Parkgate steel 4in. wide and jin. thick, 
with convex edges. 


The two steering wheels are of wood 3ft. 
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Fig. 3—FREAKLEY’S STEAM 


and also slide vertically in the bored part of a conical steel 
guide bolted to the underside of the fore part of the frame. 
The lower end of the said guide rests upon a steel plate, 










































































































Tne Encincen” 
Figs. 1 and 2—FREAKLEY’S STEAM 


diameter, built up in the ordinary way, and have steel tires 
3in. wide by fin. thick, with convex edges. These steering 
wheels are of narrow gauge, being 18in. apart, thus affording 
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‘carriage on the steepest hills. 


CARRIAGE—THE BOILER 


vertical play of the steering shaft due to the fluctuations of 
the springs. This pinion is fixed on a steel spindle, the 
upper end of which carries a worm wheel gearing with a 
worm mounted on a short horizontal spindle, upon which 
the hand steering wheel is fixed, as shown on plan. ‘This 
arrangement of steering gear has been found in practice to 
give the steersman absolute control over the movements of 
the carriage at all speeds. The shell of the front or driver's 
box is formed of narrow wood lags bound with brass bands 
and button-headed screws, the semicircular space at front 
forming a coke bunker. The top ends of the lags are secured 
by bent wood mouldings. The steel bonnets of the boiler are 
enclosed by light wood covers, likewise banded with brass. 
These covers are instantly removable in case of emergency 

The water required for boiler feeding is stored in four gal 
vanised tanks, which form supports for the woodwork and 
seats of the body of the carriage. The positions of these tanks 
are indicated by dotted lines on the plan. The steam to the 
engines is regulated by two ordinary taps connected by a 
handle-bar and levers brought close to the driver's hand. In 
case of mishap to one side, the cock on that side may be dis- 
connected, and the carriage worked by the other side only. 

The exhaust steam pipes from the cylinders pass into the 
smoke-box, where they join in one vertical pipe leading to 
the base of the funnel. This pipe passes through a tube 
which runs transversely through the steam receiver. The 
high degree of superheat imparted to the steam renders it 
practically invisible, except in extremely damp or cold 
weather, on issuing along with the hot gases into the atmo- 
sphere. The exhaust steam from the Worthington feed 
pump is conducted to the funnel in such manner as to 
increase the draught and prevent a fall in pressure when 
feeding the boiler. 

A powerful foot brake is applied, to act on both driving 
wheels, which is capable of arresting the motion of the 
The design also comprises 
the use of a steam emergency brake, to act on all the wheels 
of the machine. This arrangement has not at present been 
applied to the carriage. 


THE COAL STRIKE. 

















A survey of the district yields anything but subject for 
pleasant reflection. To those who remember the great lock- 
out and strike of 1875 the contrast is very striking. Then the 
armies of capital and labour were well massed and efficiently 
marshalled. Now the ranks of the employers are increasing 
and strengthening, while those of the colliers are disunited 
and swayed by various opinions and impulses ; and—which 
is a serious defect—without effective leaders. Sir William 
T. Lewis has the entire confidence of the Associa- 
tion. He presides at the gatherings, is the leading spokes- 
man at the conferences; but labour has various leaders 
and a crowd of speakers, and the voice of one valley is different 
to that of the adjoining. In one or two points of dispute they 
are fairly agreed; they want an advance, and some say 4 
minimum. But while Brale, with notable moderation, suggests 


| 5 per cent., some clamour for 20, and the great majority for 


10 per cent. No one hears anything of the limitation of output. 


| The other day an advocate intimated that further considera- 


which is attached to the two upper members of the double | 
elliptical laminated springs by which the front end of the 


carriage is supported. The lower parts of the springs rest | supply. 





tion showed that the old axiom of the political economfst was 
nearer the truth—demand was the governing principle of 
Artificial stimulants never lasted. 
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uacionally the true opinions of the mass, untinged by the 
eee ‘aders. It was almost pitiable, almost pathetic, said 
bias of aa at a inass meeting of colliers last week, to hear a 
ee: “Get us the best advance you can, but vote 
—. majority.” If ever earnest wishes and hopes were 
pein wet in a sentence it was then. The meaning was clear 
ao about a settlement; get us back to work. Within 

st few days the idea has been mooted that the coal- 
the a hould take a new departure, and, instead of sitting 
oe aeals after having formulated their terms, should 
wie ; ee the point with open hands, and say, ‘* We see how 
gp are afraid to give ‘ powers’ to your leaders, because 
. ad ive lost faith in them, and dread lest those powers be 
ea Well, send us delegates from each pit of your own 
wt +n whom you have confidence. We will meet and try 

d arrange a temporary scheme, enabling you all to return 
pega’ Then, when work is well resumed, ballot carefully 
8 perm ment leaders, and let us try and devise a permanent 
<cheme.” This idea is being discussed, and for the sake of 


the 100,000 men out of work, and idling about the roads, and | 


of the destitution and want steadily increasing, it is to be 
hoped that it will bearfruit. 

Last week two large collieries joined the ranks of the 
\ssociation. One of these was Insoles, one of the oldest 
‘team coal firms in the Rhondda Valley. 


colliers of the Clydach Co. has been healed. When it was 
found by the men that their action in leaving without notice 
brought them under the power of the law, and that their 
wages woul pee rat 
joen incurred, prudence suggested yielding to the inevitable, 
vd a letter of regret was sent from the strikers, which had a 


and ! 
9 The company forthwith ordered the men to be 


vood result 
art and on Saturday intimation was given that work 
jo resumed at an advance of 10 per cent. It was pointed out 
that the Clvdach Vale men were paid on the 1877 standard, 
while the standard agreed upon for the Sliding Seale was 15 
por cent. lower; this makes the offer to the Cambrian men 

Clydach “‘ale—equal to an advance of 12 percent. The 
general impression is that this strategic move on the part 
of the company, getting their men to work at a time of great 
scarcity of coal, and when prices range 100 per cent. over 
those in previous strike days, will materially affect the situa- 
tion. The Coalowners’ Association, so far, has the advantage. 
Their ranks are strengthened by the addition of two powerful 
companies, but the influence of 3000 men, turning out 
400,000 tons of coal per annum, has to be considered in 
combination with a steadily increasing vield from other 
collie ries 

On Monday there was an important conference of colliers 
at the Congress Hall, Cardiff, when fully 95,000 colliers were 
represented. For the first time there was an indication 
viven of moderation. No mention was made of a minimum, 
or of arbitration ; and while some still clamoured for 20 per 
cent. advance, the voice of the meeting was carried for an 
advance of 10 per cent. The number of votes was 135. Of 
these 28 were for 20 per cent., 10 for 15 per cent., 5 for 123 
por cent., and 92 for 10 per cent. ; 

Upon a motion to renew negotiations for a scale the voice 
of the colliers was reported to be 29,004 for a scale, and 62,714 
against, giving a majority of 33,620 against. This, upon the 
face, appears dead against the scale, but when it is known, as 
we know personally, that the mass of the old colliers believe 
faithfully in the principle of the scale, and strongly cite its 
manifest benefits during the pas: twenty-three years, the 
founder of the scale, Sir W. T. Lewis, can fairly claim for it 
a moral victory. The experience of the old workers is simply 
overwhelmed for the time by the action of the young and 
inexperienced. 

The great majority of the men are still against granting 
powers, and it is not vet fully authenticated that the men of 
one single company have given a majority for so doing, 
though stated to have been done by Powell Dufiryn men. A 
good deal of time was spent in the conference on Monday in 
constituting the meeting one of ways and means, then of 
deliberating how to secure the former, and next, how to 
distribute. It was decided to send members broadcast to 
gather funds, leading men to goto America, others to France, 
and one volunteered, with more sarcasm than a pinched 
stomach would suggest, to go to Klondyke. 


It was fully agreed that all funds should be paid in to a! 


central body, and a delegate mentioned that upon one 
occasion £200 was collected by him for Scotch colliers. 
Scotland is to be solicited. Isolated bodies are gone on sing- 
ing tours to England. Although a large quantity of house 
coal is coming into the ironworks district there is something 
approaching a coal famine amongst the poorer colliers. This 
has led to some unusual scenes. The mountains and “tips” 
have been scoured for supplies. At Plymouth Colliery, Mr. 
Hankey, the resident proprietor, gave instructions that the 
women and children might gather the waste coal from the 
South Pit tips, but, unfortunately for the company, a 10-ton 
truck was near the tip, and taking the permission in too 
literal a sense, a raid was made on the truck, and all was 
cleared. At the Dowlais Hills, where the coal crops out, an old 
collier is reported to have discovered a seam 4ft. thick, and 
of considerable length, under an accumulation of alluvial 
deposit. This was soon known, and was soon beset ; first, bags 
figuring in a modest way, but on Monday and Tuesday, carts 
and even wagons were brought into requisition, and there is 
every likelihood that before this is published the permission 
to gather “fragments ”’ will be withdrawn, and a policeman 
stationed there. Twenty-three years ago, states an old 
authority, there was a similar raid upon surface coal. 


An old collier who was spoken to personally this week, said | 


‘that it was amusing to see the various remedies proposed 
by outsiders for settling the dispute. One suggested that it 


Was necessary that a strong man, or a group of strong men | 


should emerge from the massand meet their employers. But,” 
said he, ‘in each district we have our representative, who is 
clected every year, and holds his position until June. 
then no change could be made, and as the election is 
annual there is always a careful selection.” He was very 
sorry that the feeling of the men had gone away to some 
extent from ‘Mabon,’ though he yet helda strong hand. The 
great mistake made was in not working on to the 9th of April. 
That was the false step. He was strongly of opinion that 
if this had been done there would have been no strike. 

The effect of the strike im local collieries has been materially 
lessened this week at Swansea, Port Talbot, Briton Ferry, 


and the down line ports, by very large consignments of | 
Staffordshire, Warwickshire, and even Derbyshire coals, | 


Principally sent by Birmingham coal merchants into Port 
Talbot. Hundreds of coal trucks are running into port from 
outside districts, so that the drain upon industries wil] socn 
be relieved in that quarter. 


| 
disintegration of the labour ranks one gets 


The rupture between Mr. D. A, Thomas, M.P., and the | 
d be retained until it was seen what damages had | 


could | 


Until | 





In the Aberdare district most of the non-associated 


On Monday, Lletty Shenkin, which employs 350 men, 
resumed. It is now computed that the output in the 
Aberdare valley is not far short of 4000 tons a day. 
with the Clydach Vale of 3000 tons, and a large output from 
Monmouthshire collieries, and from the Swansea district, 
relieves the strain somewhat. 


This, | 


| patent, been devised which would enable steam to be used 


collieries have resumed upon an arrangement of 10 per cent. 


As another proof of the disorganisation amongst the | 
colliers, we hear that the Ocean management, which employs | 


7000 men, was approached on Monday with a view of obtain- 
ing a scale of theirown. The manager replied that as the 
company belonged to the Association he could not negotiate. 

Some items of interest may be given. It is reported that 
one of the large non-associated collieries which has started 


| engines of the reciprocating type. 


| essential to the successful working of such a turbine. 


had contracted for more than half its output up to October | 


next at 8s. per ton. 
will be largely discounted. 

The question of miners’ wages has been freely discussed, 
and cases cited of 20s., 35s., and even 40s. having been earned 
weekly. Much of this has been due to exceptional cases. 
Good strong men, working with a will, and regularly, may 
earn 30s. and 35s,, and a man, with the aidof a couple of boys, 
has been known at the Castle Pit, Cyfarthfa, to earn £3 a 
week ; but, taking a roughaverage, with the known propensity 
of Welsh colliers for ‘‘ Mabon’s days,” and other holidays, a 
fair amount would be from 20s. to 25s. per man. 

Some alarming results are current. A colliery at Hirwain 
| is filling with water, and resumption of work is regarded as 
improbable. The Bute Colliery workings, Treherbert, are 
also reported flooding, and the men refuse to go down to deal 
with the water unless 10 per cent. is granted. The ship-re- 
| pairing industry at Newport is reported stagnant, and the 
price of house coal advanced 100 per cent. 

A London contemporary suggests the advisability of the 
Admiralty acquiring collieries of its own, but seeing that rail- 
way companies, London capitalists, Manchester men, and 
Halifax merchants are owners of Welsh collieries, Admiralty 
collieries would run in a groove with the rest, unless, states 
an authority in the Welsh coalfield, Government imported 
Chinese colliers, a probability not so remote if labour increases 
its fractiousness. 

One of the intentions of the Welsh colliers, in the event of 
the Coalowners’ Association refusing to come to terms, is to 
appeal to the Board of Trade for its interference. On 
Tuesday, in the House, Mr. D. A. Thomas brought the 
matter under the notice of Mr. Ritchie, who replied that the 
question whether the Board of Trade did exercise the powers 


conferred by the Conciliation Act of 1896, and interfere in | 


the dispute in the Welsh coal trade, was a difficult one for 
various reasons. The intervention of the Board of Trade had 
not vet been solicited, and he was afraid that premature 
action might only have the effect of retarding a settlemcnt. 
Kispeciaily was this the case, since the only obstacle seemed 
to be that one of the parties would not endow its represen- 
tatives with plenary powers, while the other side was willing 
to meet and arrive at a settlement. He earnestly hoped 
that a satisfactory result would soon be arrived at. 

\ mass meeting at Aberdare Mountain for the men of 
Merthyr and Aberdare valleys was held to debate the Board 
of Trade project on Wednesday, and to elicit opinions thereon. 
The whole of the industries cf Wales have suffered, and con- 
tinue to suffer more or less from the strike. The effect on 
the leading iron and steel works has been little short of a 
paralysis. In every quarter we hear of Bessemer plant 
inactive, and of furnaces damped down. In our trade letter 
reference is made to the exceptional activity at Crfarthfa, 
though here again furnaces are in process of being damped 
down, and the continued stoppage at the collieries must bring 
about a complete stoppage. 1500 ironworkers are reported 
idle at Dowlais, and in each of the iron and stcel districts 
the work carried on is partial and only temporary. 

The effect of the strike on the railways is very marked. At 
the Cardiff railway engine sheds the men are only working 
three days a week, and it is expected that a similar course 
will be followed by the Taff, Barry, and Rhymney. The Taff 
Vale has suspended the rule for guaranteeing a week's wages 
to trainmen until the strike is over. In the engine sheds 
and yards the men have had a nine days’ holiday. In other 
cases men are working only three days a week, and are 
drawing 2s. per day from the trade society. Sailors are 
making their way to other ports, owing to inability to obtain 
ships at Cardiff, and there are about 200 marine engineers on 
the funds of their society. 

At the Bute Docks holidays are being enforced, and 
amongst the labouring classes distress is already showing 
itself. At the dry docks work is slackening, and the men are 
on short time. The wages of trimmers have been reduced 
to one-fifth of the normal pay. 

The coal strike in Wales has materially improved 
conditions in the Forest of Dean, and instead of the 
ordinary rule of half-time in many cases, or four or five 
days a week at the best, every colliery is in full work, and 
overtime is common. It has been arranged by the chief coal- 
owners to advance the price of coal 1s, 6d. per ton from and 
after the 21st inst.--Thursday. 

The Fife and Clackmannan coalowners have granted 
an advance of 124 per cent.; this appears to have been 
favourably received at first. On Wednesday it was announced 
that at a meeting of the Miners’ Association execu- 
tive it was resolved to demand another advance of 25 per 
cent. The latest news is that 1s. per day should be demanded 
or a strike will ensue. The miners of all the pits in Edin- 
burgh and Haddingtonshire have been instructed to stop 
working on Saturday, and meet that day in general con- 
ference, unless 1s. advance was obtained in the meantime. 

At Newcastle great activity is being displayed in steam coal, 
with increased disposition to purchase. Best steam offered at 
19s.; small steam, 6s. 6d.; bunker coal, 10s. free on board. 








LEGAL INTELLIGENCE. 
| JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 
(Present—LOoRD Watson, LorD MACNAGHTEN, Lorp Davey, aud 
Sir RicHarD Coucu.) 
PARSONS’ PATENT. 

THIS was a petition for the extension of the term of letters 
| patent dated April 23rd, 1884, granted to the Hon. Charles Alger- 
non Parsons for an invention of ‘‘ Improvements in rotary motors 
actuated by elastic fluid pressure and applicable also as pumps,” 

Mr. Moulton, Q.C., and Mr. A. J. Walter were counsel for the 
petitioner ; the Attorney-General and Mr. Sutton for the Crown. 

It was stated that the invention related to machines known as 
steam turbines. Prior to the date of the petitioner’s letters 
| patent no steam turbine was, so far as the petitioner was aware, 


| practical use within the realm. Many persons bad endeavoured 


If so, the benefit of improved prices | 


| ordinary reciprocating engine. 








to employ the velocity of steam generated in a boiler for the 
purpose of causing constant revolution in one direction of moving 
parts without the use of the reciprocating apparatus commonly 
in use in engines actuated by steam, but so far as was known to 
the petitioner no practical machine had, at the date of his 


in this way. At the time when the petitioner first devoted 
his attention to the subject of steam turbines no one had 
worked out the conditions essential to the manufacture 
of a practical turbine which would be capable of working with an 
efficiency in any way comparable to the efficiency of steam in 
The petitioner, after many ex- 
periments and long and exhaustive research, was enabled to pro- 
duce a practical steam turbine, and to lay down the conditions 
In order to 
do this the petitioner had to practically and theoretically work 
out the proper relations between the velocity of the moving parts 
and the velocity of the issuing steam acting upon them, and by a 
system of alternate rows of fixed and moving blades he was the 
first to devise a working machine, and to proportion the parts 
of the machine so as to produce « practical working tur- 
bine. The high speed at which, in order to obtain the best 
results, it was necessary to run the moving parts rendered it 
essential that bearings of a novel description should be invented, 
the bearings being provided with a certain amount of elasticity so 
that the moving parts would rotate round their centre of gravity 


| or principal axis instead of around their geometrical centre or axis 


so as to prevent vibration and shaking. The petitioner had also 
been able to eliminate one of the great difficulties attaching to 
steam turbines known as the thrust. In introducing the inven- 
tion the greatest opposition was encountered from engineers, 
engine builders, and others, and so little was known of the prac- 
tical value of steam turbines at that time that it was generally 
believed in the engineering world that no steam turbine could be 
constructed whose efficiency would approach the efficiency of the 
Many turbines constructed upon 
the principle of the invention were, however. now in use for the 
purpose of driving electric lighting and other machinery, and the 
public appeared now to have recognised the merits of the inven- 
tion. Evidence was given as to the great merit of the invention 
Machines made in accordance with the invention were now being 
largely adopted, and were being bought all over the country. 
One of the machines had been fitted to a vessel 100ft. long, 
which attained a speed of 345 knots—a speed which, it was 
believed, would be increased if the machines were fitted to larger 
Vessels. 

Lord Kelvin was called as a witness in support of the petition, 
and said there was no practical steam turbine before the petitioner's. 
The petitioner's invention gave for the first time a practical steam 
turbine. There was a great future for steam turbines. The 
petitioner's invention had given very good results, and fer many 
purposes it was going to supersede the reciprocating engine, and 
its application to ships was a very great step indeed. , 

Lord Watson said their lordships would humbly recommend her 
Majesty to grant an extention of the patent for a term of five years, 
and they would state their reasons for coming to that conclusion 
on a later day. 


LAUNCHES AND TRIAL TRIPS. 


ON the 15th inst. the s.s. Emanuel had her trial trip. She is a 
fine steel serew steamer of the following dimensions : —Length over 
all, 275ft.; breadth, 38ft. 6in.; depth, 19ft. Sin. She has been 
built to the order of the Rederiaktiebolaget, Helsingborg—Mr. N. 
C. Corfitzen, manager and takes Lloyd's highest class. The 
engines are of the triple-expansion type, and have been supplied 
by the Central Marine Engine Works of Wm. Gray and Co., the 
cylinders being 19in., 30Sin., and Slin. diameter. with a 36in. 
piston stroke. Steam is supplied by one large steel boiler working 
at a pressure of 1601b. per square inch. Everything went well on 
the trial, there being present Mr. Corfitzen, on behalf of the 
owners. Captain Murrell from the shipyard, and Mr. Lindsay from 
the engine works. On the conclusion of the trial the vessel pro- 
ceeded to Burntisland, where she takes in her first cargo for 
Stockholm. 

The s.s. Umbre, which Messrs. Wigham Richardson and Co., 
Neptune Works. Newcastle-on-Tyne, have just built for the Cork 
Steamship Company, Cork, went for a very successful trial trip 
on Monday, 18th inst. The Umbre is the third vessel built by 
Messrs. Wigham Richardson and Co., for this company, and after 
the completion of the trial, left to take up her station in the 
continental service of her owners under the command of Captain 
Stubbs, The steamer is 335ft. in length by 334ft. beam, and has 
very comfortable accommodation for a limited number of 
passengers. She has been fitted with triple-expansion engines by 
Messrs. Wigham Richardson and Co., and the arrangements for 
working the ship herself and her cargo are of the most modern 
and improved type. The owners were represented by Captain 
Hore, of Liverpool, their marine superintendent, and by Mr. 
Flockhart. of Liverpool, their superintendent engineer. During 
the whole of the trial the engines worked without the slightest hitch. 

The Sultan van Langhat, built by Sir James Laing to the order 
of the Royal Dutch Petroleum Company, has been taken for her 
trial trips during the past week. She has been specially con- 
structed for the carriage of petroleum in bulk and general cargo, 
and is 285ft. long, 39ft. Sin. beam, and 23ft. 7in. moulded depth, 
having engines 24in., 40in., and 64in. by 42in. stroke. Steam is 
supplied by two powerful single-ended boilers. All the latest 
auxiliary machinery for this type of vessel has been fitted, includ- 
ing powerful pumps for liquid cargo, steam winches, electric light, 
&c., and arrangements have been made for burning liquid fuel. 
The vessel has been built to the highest class at Lloyd’s both for 
hull and machinery, and the Vereeniging van Assuredenren, of 
Amsterdam, and has been superintended in the owners’ interests 
during construction by Messrs, Flannery, Baggallay, and Johnson, 
of London and Liverpool. Before being taken over by the owners 
the vessel was successfully tried on the measured mile, burning 
coal and liquid fuel. 

On Friday, April 15th, the fine mail and passenger steamer 
Bruxellesville, built by Sir Raylton Dixon and Co., Limited, 
Cleveland Dockyards, Middlesbrough, to the order of Messrs. 
Elder, Dempster, and Co., of Liverpool, for Messrs. Woermann 
Linie (Société Maritime du Congo), proceeded to sea for her official 
trials under the command of Captain Taggenbrock. This vessel 
is intended to run in the Belgian mail line between Antwerp and 
the Congo, and is similar to the Albertville and Leopoldville lately 
built by Sir Raylton Dixon and Co. forthe same line. Her dimen- 
sions are:—Length, 364ft.; beam, 44ft.; depth moulded, 26ft. 
Accommodation is provided in most spacious and handsomely- 
fitted cabins for one hundred first-class and sixty second-class 
passengers, with large dining-room, panelled with marble of 
various colours and inlaid woods, in house on deck, The first- 
class smoking-rcom, ladies’ saloon, second-class smoking-room, and 
cabin entrances are most elaborately fitted and decorated. The 
ship is lighted throughout by electric light, and provided with 
refrigerating machinery, and large cooling chamber for the con- 
veyance of fresh meat, provisions, &c. Powerful triple-expansion 
engines have been fitted by Messrs. T. Richardson and Sons, 
Limited, Hartlepool, having cylinders 27in., 43in.,,72in., and 48in. 
stroke, supplied with steam by three large double-ended boilers 
working at 1801), pressure. The hull and machinery have been 
constructed under the personal supervision of Mr. Pohl, of the 
Woermann Line, Hamburg. 








TRADE AND BusINess ANNOUNCEMENTS.—An inclusive contract 
fo the electrica! equipment of the Dudley and Stourbridge Tram- 
w ys has been p'a:ed with the British Thomson-Houston Company, 
Lt i., and work will be commenced immediately. , \ 
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DRILLING MACHINE. 


THE accompanying engraving illustrates an electric driiling 
machine engaged in drilling the rudder frame of the Japanese 
battleship Shikishima, 14,950 tons. This shows very forcibly 
the advantage of being able to take such a tool to the work 
instead of having to take the work to fixed machine tools in 
the shops. The performance of the machine in question has 
bzen very good, as by its use one man and a boy have 
drilled gin. tapping holes 1}in. deep in the tough cast steel 
of which the rudder is composed, at the average rate of 
rather more than 100 per working day of eight hours, and 
this is not on test holes or anything of that sort, but taken 
from the weekly work record sheet, the time including all 
shifting and setting up of the machines, grinding drills, and 


so on. 


ELECTRICAL 





TYPES OF UNITED STATES WARSHIPS. 


WE print this week as a supplement a number of illustra- 
tions of American warships, selected with a view to showing 
the various types in commission. Amongst these the 
Terror, Texas, and Massachusetts are alone classed by 
Brassey as armoured ships. The first is merely a coast- 
defence ship, carrying a coal supply of only 250 tons. Shi 
was rebuilt in 1883, and is therefore a comparatively old 
vessel, She is, it will be seen, of a modified monitor type 
She has two sisters, the Miantonomoh and Amphitrite. All 
three vessels were laid down in 1874. They vary little in the 
superstructure, and secondary armament, but all carry 
four 10in. guns in two turrets as main armament. Their 
speed is about 10 knots. The Texas is a practically new 
ship. She was launched from the Norfolk yard in 1892. 
Her maximum coal supply is only 850 tons, giving her a radius 
of action of about 8000 miles at 10 knots. Her two 12in. guns 
are in échelon in an armoured citadel, and covered by heavy 
shields. She without a sister. The third and largest 
armoured ship is the Massachusetts, with her sisters 
Indiana—-THE ENGINEER of March 17th, 1893—-and Oregon. 
They carry a maximum of 1640 tons of coaleach. These three 
vessels are the largest ships in the United States Navy, with 
the exception of the ships of the Iowa class, which were fully 
illustrated in THE ENGINEER of December 11th, 1896, and 
the Alabama and Illinois class, of which a picture was given 
by us on January 1st, 1897, and a section on April 9th, 
1897, both of which are now building. Of the cruisers 
illustrated, the oldest is the Boston, which was launched in 
1884 at Chester. She has one sister, the Atalanta, of the 
same age, which is being reconstructed. The Sin. guns 
forming the main armament of these ships are carried in 
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ment. 
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Boston 


Philadelph‘a 
San Francisco 


Marblehead 
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échelon. The next ships in age are the Philadelphia and the 
San Francisco, both launched in 1889 from the yards bearing 
their respective names. The Philadelphia has no sister, but | 
the Newark, launched in 1890, is sister to the San Francisco. | 
The coal capacity of these two ships is 850 tons; that of the | 
Philadelphia 1085 tons. 
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The Marblehead is rather an older vessel than the Columbia, 
but both were launched in the same year—the former at 
Boston, the latter at Philadelphia. The Detroit and Mont- 
gomery are sister ships to the Marblehead; they were also 
launched in the same year, The maximum coal supply of 
these three cruisers is 435 tons. The Columbia and the 
Minneapolis are nearly sister ships. They are the largest 
cruisers in the United States Navy. The external difference 











MR. PHiLIP HITCHBORN 


between them is that the Columbia carries four funnels, the 
Minneapolis, launched a year later, 1893, only two. They 
are both propelled by three screws. 
about their coal capacity; in any case it is large, probably 
sufficient to give an active radius of over 11,000 miles at 10 
knots speed. Further particulars of all these vessels are given 
below in a table: 


Deck 
plating. 


Gun 
protectin. 


. Belt 
1.H.P. armour. 
7 5 4 l0in. 
2 6-pdr, 

&e. 


1,600 


2 12in. 

6 6in, 

12 6-pdr. 
«ec. 


4 13in. 
8 8in. 
4 Gin. 
20 6-pdr. 
&e. 


10,500 


10, 100 


We have also within recent times given, amongst others, 
the following illustrations of American warships :—The dyna- 
mite ship Vesuvius, April 21st, 1893; the ram Katahdin, 
with her engines and sections, July 7th, 1893, and April 6th, 
1894; Massachusetts, August 4th, 1893; Minneapolis, August 


There is some question | 


——- 


April 23rd, 
A Mazonas, 


2nd, 1897, and section of the old and new ship, 
1897; the Puritan, March 19th, 1897; and the 
only recently purchased from the Brazilian Government 

page 286 of the present volume. The portrait of My. Philin 
Hitchborn, the Chief Constructor of the United States Nave 
will probably be viewed with interest in this connection, mys 





THE WORKMEN’S COMPENSATION Ac'p, 


KEEN interest was, very naturally, evinced by an audience chiefly 
representative of the engineering, iron, and steel, and other Po 
trades, in an address given on Saturday last at Dudley by Me 
Stanley Brown, of London, before the South Staffordshiré Institute 
of Iron and Steel Works Managers, upon the Workmen's Compen. 
sation Act, 1897, which comes iuto force on July st next, 
The president, Mr. J. W. Hall, presided. The lecturer gaye , 
comprehensive and lucid description of the measure, with the 
provisions of which the reader is probably acquainted. His com 
ments, however, and the views of the trade, deserve attention, 
The new Act, he pointed out, differed from the Employers’ 
Liability Act of 1880, because it no longer enabled an 
employer to evade his responsibility by employing a sy} 
contractor. Whilst the liabilities of an employer under commoy 
law and under the Employers’ Liability Act would remain unaltered 
the new Act would absolutely destroy the doctrine of common 
employment, and for the first time an employer would become 
liable to compensate all workmen for injuries they might sustain 
| in his employment, no matter how or by whom they were brought 
| about, and also in respect of injuries to workmen employed by his 
| sub-contractor. The only two safeguards the employer had’ was 
the clause as to serious and wilful misconduct, and the clause as to 
malingering. Statistics of accidents throughout the United 
Kingdom showed that 60 per cent. of the elaims were got rid of 
by two weeks’ payment, or less, and in the remaining 40 per cent, 
the cases had hitherto been disposed of by an average payment 
of about six weeks. These cases would now come under the Act 
and it was estimated that the average length of benefit ld be 
about four and a-half weeks. In Austria and Germany jt was 
astonishing to find that total disablement annuities were paid on 
the average for sixteen years. Taking this as a basis, the amount 
received in the United Kingdom in total disablement cases 
be equivalent to eight years of their wages, or equal to about six 
years’ wages, if commuted by a present payment. The number of 
such cases, however, would only be 2 or 3 per cent. of the total 
accidents. In Germany the employer could not get rid of a per. 
manent disablement annuity by a ready-money payment, and he 
had still to grant the annuity even if the recipient came intoa 
fortune, or was able to follow some other occupation. Lun Pp sums 
by agreement or by arbitration, to get rid of a continuing liability, 
would average about one and a-half years’ wages. The cost of the 
employers’ liability under the new Act would, he thought, be 
eight times greater than at present. 

In the course of the discussion, the President said since the 
men had wanted the Act, and had obtained it, let them have the 
Act, the whole Act, and nothing but the Act. Inasmuch as any 
mutual arrangement must, to be legal, be at least as advantageous 
to the men as the Act itself, he did not see what inducement there 
was for employers to trouble about contracting out. He expected 
that most employers would remain under the Act and appeal to 
the insurance companies to guarantee them against the risks, 

did not think the men would gain much by the Act. 

lessness was at the bottom of most accidents. T 
intervention of the arbitrator was an important feature. Con 
sidering the difficulties there would be—excepting in the case of 
gigantic tirms f mutual com- 


would 


in making arrangements by means of 
mittees, he thought they would all agree that it was better to insure 
themselves in some shape or form, He had made a good tnany 
| inquiries as to the cost of the Act, and he found the probable risk 
| seerned to be somewhere between the limits mentioned by Mr. 
| Brown. The President added that he knew of his own personal 
| knowledge that in cases where coal contracts were made for twelve 
months the new Act had put 3d. per ton on the contract price of 
| the coal. And when they considered that it took about one ton of 
| coal to make a ton of pig iron, it was obvious that the Act would 
| increase the cost of the pig iron. In fact, it would increase th 
| cost of everything that needed coal in its manufacture. He calcu 
} 





lated that about seven tons of materials of various kinds were 
| needed to preduce a ton of finished steel castings, and the cost of 
all those materials would be increased by the Act, so that he had 
come to the conclusion that the cost would be 2s, per ton as a 
| minimum on the general products of iron and steel masters. ‘| 
| do not think,” continued the President, ‘‘ that manufacturers have 
| realised this fact, and I think that whenit has been realised some 
of our statesmen will hear a howl from the manufacturers which 
| will astonish them.” ‘This additional cost had to be handed on, 
| and that made it harder to meet foreign competition in our 
| narkets abroad. He was afraid British manufacturers had more 
| serious trouble before them with regard to this Act than they had 
yet realised. 
| Mr. Ashton said manufacturers were getting very near the Ist of 
July, when the Act would come into force. It was time the 
| insurance companies told traders on what terms they were yr 
pared to cover this new risk. He was afraid employers wou'd 
only take in the situation when they had got to pay. 
Mr. Brooks pointed out that not only employers, but) managers 
| and all who had charge of works and machinery in any capacity, 
would have their responsibilities greatly increased by the 
measure. The Act would tell against the trade of the Kingdom 
in the long run. 

Mr. Millard obtamied an affirmative reply to a question as to 

whether the Act would hold the owners of works responsible for 
| injuries to the “‘ strength” or under-hands employed by the guide 
| mill roller or sheet mill roller, who contracted with the owners to 
| turn out a certain tonnage at a lump sum, and who paid his under- 
| hands himself. 

Mr. Parry put the case of a boatman, employed exclusively by 
the ironworks to bring or deliver materials, being drowned acci- 
dentally in the canal at a distance from the works. The lecturer 
said the liability would fall on the owner of the ironworks. 

An affirmative answer was given to Mr. Broadbent, who asked 
if the owner of an iron, or steel, or engineering works would be 
liable, where a foreman gave a negligent order, and sent the 
injured man into a dangerous position where he could be caught 
by belting ! 

Mr. Blomer said he had been unable to get any definite quota- 
tions from insurance companies. ; 

The lecturer, in replying on the debate, said some of the insur- 
ance companies would be ready with their new scales for engincers, 
iron and steel masters, and other employers, to meet the Act, at 
the end of this month. The estimated cost of 3d. per ton on coal was 
a South Wales estimate ; but manufacturers generally would be 
glad to know that the insurance companies were agreed, after 
further investigation, that, taking the trade of the United King- 
dom as a whole, the extra cost per ton of coal imposed by the 
new Act would not be so much as 3d., but would be between jd. 
and 1}d. 





NAVAL ENGINEER APPOINTMENTS,—The following appointments 
have been made at the Admiralty :—Fleet Engineers William 
H. Turner, to the Raleigh ; William H. White, to the Vivid, addi- 
tional, for the Active ; and Charles W. Thorne, to the Cleopatra. 
Chief Engineer—George Ramsay, to the Pembroke, additional, fcr 
the Northumberland. Engineer—W. R. Lawton, to the Victory, 
for the Wizard. Probationary Assistant-Engineers—Francis H. 
Lyon, to the Anson; and Alexander H. Quick, to the Cleopatra. 





10th, 1894; New York, January 14th, 1895; Brooklyn, July 


Artificer Engineers-—John Kennedy, to the Raleigh ; Harold Chris 
tian to the Excellent (G.). : : 
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AMERICAN 


Jowing important paper on the relative qualities 
y of European and American armour plate 

warships has recently been submitted to the United 
a Senate Committee on Naval Affairs, by Captain 
ONeill, chief of the Bureau of Ordnance of the Navy 


Department i— 

While the great German concern hes manufactured armour for 
_ years, that made by the so-called Krupp process, which has 
many ttracted attention, dates from the test of an 11 8in. plate, 
of ee a ‘on September 15th, 1895. In order to arrive at any 
at —— conclusions as to the superiority of Krupp armour over 
— nufactured up to the present time in the United States, or 
a beir relative merits, it 1s necessary to make a comparison of 

as to ts applied and the results attained in both cases. 
oe it should be observed that the much-advertised Krupp 
ow ind English plates supposed to have been treated by the 
pores * srocess are purely experimental or special plates, and do 
ruPP br as can be ascertained, represent service armour, though 
page result in setting a standard for future manufacture. 
ied sublished statements, the Krupp plate referred to showed 
penn good ballistic qualities, having successfully withstood 
ae tapact of three 12in. armour-piercing projectiles, having 
viking velocities of about 1993 foot-seconds. This plate, accord- 
+ to the formula used for computing velocities necessary for the 
we foration of face-hardened plates, should have been perforated 
ce a 712°6 lb, (12in.) projectile, having a striking velocity of 


AND EUROPEAN ARMOUR PLATE. 


Tax fol 
and efficienc 


299 foot-seconds, whereas it successfully resisted projectiles having 


S20 


164 foot-seconds greater velocity. None of the three shots per- 
forated the plate, but from the fact that the back bulge, due to 
the third impact, was 3in, high and slightly cracked, it would 
appear that the limits of its resistance had been almost reached ; 
its most notable feature was the absence of cracks. It is worthy 
of note that in the test referred to the projectiles used were of 
Krupp’s own manufacture, and, while no doubt of good quality, 
it is impossible to make a direct comparison with projectiles or 
plates made in this country. A slight degree of inferiority on the 
part of the projectile enables a plate to make a remarkably good 
showing, and the fact that the plate was tested at Krupp’s proving 
ground with his own projectiles is not as convincing as it might 
have been under other conditions ; nevertheless the test and its 
results seem to have been accepted, and the plate is referred to as 
the champion thick experimental] plate. ; 

In the London 7imes of August 20th, 1897, is a report on an 
llin. plate made by Vickers, Sons, and Co. (English), which was 
officially tested at Shoeburyness on August 19th, 1897, It was 
attacked by three 12in, Holtzer projectiles, weighing 714 lb., with 
1861, 1868, and 1860 foot-seconds velocity, which only penetrated 
23in, The plate successfully withstood the attack without crack- 
ing, and made a record about equal to the Krupp plate. By 
calculation it should have been perforated by a velocity of 
1814 foot-seconds, whereas it was not perforated with a velocity of 
51 foot-seconds greater. The plate was called a nickel Harveyed 
plate; but as Messrs. Vickers have adopted the Krupp process, and 
dwelt on its excellence for thick plates, it is extremely unlikely 
that for this important test a Harvey process plate was submitted. 
The English ENGINEER, referring to this test, says :—‘‘ We would 
again finally express the wish that we could try the powers of 
other projectiles besides those of Holtzer ; he himself has protested 
against his 6in. shot delivered in 1889 being taken as a sample 
of what he could now supply, excellent as they were for their day. 
Cannot Elswick—Sir W. G. Armstrong, Mitchell, and Co.—supply 
us with some of its Wheeler-Sterling (American) shot! It is only 
fair to our own plates to forestall the objection, which will naturally 
be made abroad, to calculations based on our trials made with 
Holter shot only.” Here we have two tests of what are con- 
sidered superior thick plates treated by the Krupp process, but 
with some doubt as to the quality of the projectiles used. 

On May 29th, 1897, the Carnegie Steel Company, U.S.A., pre- 
sented for test at Indian Head a 12in. experimental plate of 
re-forged nickel-steel face-hardened armour, which was attacked 
with one Holtzer and one Wheeler-Sterling 12in. projectile. There 
were no cracks, The first impact was with a Holtzer armour- 
piercing projectile weighing 850 1b., with striking velocity of 
1811 foot-seconds ; the point of the projectile just perforated the 
back bulge. The projectile, which seemed to be a good one, broke 
up; some few fragments got through, but the bulk of it fell in 
front of the plate. The Wheeler-Sterling projectile of 850 lb. 
weight was fired with a striking velocity of 1769 foot-seconds ; it 
smashed on the plate, a portion of the head remaining in the im- 
pact. By the formula this plate should be perforated by a 12in. 
projectile of 8501b., with a velocity of 1696 foot-seconds, whereas 
It was just defeated by a velocity of 1811 foot-seconds—i.¢., 
115 foot-seconds more than that required for perforation. The 
Carnegie plate, to have been equal to the Krupp plate, should have 
defeated an 850 lb. projectile at 1846 foot-seconds ; it fell short of 
it by 35 foot-seconds, The angle of impact in the case of the 
Krupp plate was 9 deg. from the normal, while in the case of the 
Carnegie plate the impacts were exactly normal. The former plate 
was slightly cracked after three impacts, while the latter showed 
no signs of cracking after two rounds, ll in all, it may be fairly 
said that this Carnegie plate is fully as good as that of Krupp. In 
comparing the tests, the velocities used must not alone be con- 
sidered, but the striking energy due to weight and velocity, as the 
projectiles used against the Carnegie plate weighed 850 lb., as 
against 712°6 lb, of Krupp and 714 Ib. of Vickers. 

None of these three were service plates. The two former are 
quoted to illustrate the development reached abroad with thick 
plates treated by the Krupp process, and the latter that reached in 
this country by other means than the Krupp process, showing that 
the difference is slight. 

There is no question but that Krupp armour has been, and is, 
equal to, if not superior to the armour of England, France, Russia, 
and Austria, but it is equally certain that armour made in 
this «ae has been fully equal to any service armour made 
abroad, 

_It is reported that on account of the good showing made by 

Krupp with his 11°8in. slate, he received a contract for armour for 
the Russian battleship Poltava, a vessel of 10,950 tons displace- 
ment, carrying a 15"7in. belt and turrets of 10in. thickness ; but 
the nature of the ballistic requirements for this armour are not 
given, From the fact, however, that the Russian armour made in 
this country was not required to withstand as severe a test as that 
made for United States vessels, it is reasonable to suppose that the 
test required for the Poltava armour was not unduly severe. 

€ price paid for this armour was £104 15s. and £108 11s. per ton, 
delivered in St. Petersburg. 

The advent of the Krupp plate evidently created some stir 
among the British armour makers, for it was soon reported that 
they had adopted his process, and in March, 1897, the English firm 
of Vickers, Sons, and Co. presented for test a 6in. plate which was 
officially tested under the direction of the British Admiralty. It 
Successfully resisted, without perforation or serious cracking, the 
attack of tive 6in, Holtzer projectiles of 100 Ib. weight, having a 
striking velocity of 1960 foot-seconds. ‘The plate was reported as 
of Harveyed nickel steel containing 4 per cent. of nickel, but is 

lieved to have been treated by the Krupp process, as Vickers is 

Tenn to have acquired it. The test applied to a 6in. plate in the 
— States is less severe than that given to this experimental 

= and heretofore has consisted of one low velocity or cracking 

ti ot at 1472 foot-seconds, and one high velocity shot for penetra- 
on at 1659 foot-seconds. The calculated velocity—verified b 
oe’, for the perforation of 6in. plates by a 6in. projectile is 
rn + {00t-seconds, and it is proper to say that while our acceptance 
je 1S lower than that applied to the special 6in, Vickers plate, in 
any instances our plates have shown on subsequent attacks that 








they were capable of withstanding much higher velocities of impact 
than those required or than those applied to the Vickers plate. 
Six-inch plates of American manufacture—not specia] plates, but 
for ordinary service or for test of projectile—have successfully re- 
sisted numerous impacts with velocities of 1986 foot-seconds, and 
in January, 1897, a Carnegie 6in, plate furnished to test projectiles 
received impacts from 35 6in. projectiles, the majority of them at 
velocities greater than those required to ensure perforation of 
ordinary service plate. It must again be noted that the Vickers 
plate was attacked by Holtzer projectiles, which renders it impos- 
sible to make an exact comparison with American plates tested 
with American projectiles, The most recent Admiralty require- 
ments are that a plate 8ft. square by 6in. thick shall resist five 
Holtzer steel projectiles of 100 lb. weight at 1960 foot-seconds 
striking velocity without serious cracking, but we cannot learn 
as yet that any contracts have been made under these require- 
ments. 

Brown and Co, on July 20th, 1897, submitted two 6in. plates, 
which were officially tested by the British Admiralty under the 
same conditions as the Vickers plate, and both successfully fulfilled 
the requirements, In July, 1896, a 7in. re-forged plate, represent- 
ing the Sin. turrets of the U.S.8. lowa, made by Carnegie, after 
passing the regular ballistic test for acceptance, consisting of two 
impacts of a 6in, projectile at striking velocities of 1620 and 1816 
foot-seconds, giving a penetration of 2in. and 3in. respectively, 
was further tested with ten 6in. projectiles of 2100 foot-seconds, 
giving penetration of from 2in. to 3°75in. 

In September, 1896, the British Admiralty tested a 6in. plate 
made by Cammell, under circumstances similar to the test of the 
Vickers plate ; it was reported as of Harveyed nickel steel, and 
made an excellent showing, but not quite equal to that presented 
by Vickers. Very likely this plate was treated by the Krupp 
process. 

Beardmore, in Seotland, is reported to have taken a contract for 
armour for a Danish monitor, under ballistic requirements as high 
or higher than the Vickers plate quoted, and is said to have thrown 
up the contract. 

No cq@nclusive results or wholly satisfactory information concern- 
ing the yalue of the so-called Krupp process can be arrived at ex- 
cept by means of tests made by ourselves. 

The American armour makers have acquired the rights to use it, 
because they wish to bid on foreign contracts, and to do so must 
be on an equality with foreign manufacturers. They are not pre- 
pared to make armour by the Krupp process, and cannot even 
state approximately when they will be able to submit a trial plate 
—though they expect ultimately to do so—and cannot guarantee 
that their first effort will be successful. They say they would not 
be willing at the present time nor the near future to take a con- 
tract under materially more exacting ballistic requirements than 
the last contracts for armour made by the Krupp or any other pro- 
cess, nor can they name a price for such armour. 

As an item of interesting information, the last bids for Russian 
armour, the contract for which has not yet been awarded, are given 
as follows ; times for delivery, fourteen to eighteen months :— 

Vickers, Sons, and Co., £116 16s. per ton ; John Brown and Co., 
£113 18s. per ton; St. Chamond, £98 to £109 12s.; Le Creusot, 
£99 12s. to £113 12s.; Chatillon, £97 5s. to £112 12s.; Marrel 
Freres, £106 to £76 8s.; Krupp, £112 9s.; Dillingen, £111 17s.; 
— £106 2s.; Carnegie, £106 2s.; Wilkowitz (Austria), 
£90 9s, 

My convictions are that the armour manufactured in this country 
is fully equal to the best service armour yet manufactured abroad ; 
that the tests as heretofore applied have been such as to secure a 
high standard, and that they are as severe as those heretofore 
applied abroad and represent more fully the actual quality of the 
armour supplied, more so than does the method of testing in vogue 
in England ; that the armour presented in this country would have 
withstood tests considerably more severe than than those to which 
it was subjected, and that the tests are and have been reasonable 
to the contractors, and so drawn as to carefully protect the 
interests of the Government. In the specifications recently pre- 
pared, which it is prepared to use in case of future contracts, a 
new table of velocities has been inserted, making the tests more 
severe than heretofore. 

In testing armour in this country the plates of a group are 
carried on together until all are carbonised ; there is usually one 
more plate than the number required ; the inspector at this stage 
selects the plate which in his opinion is the poorest of the group 
for the ballistic test. It is understood that in England a small 
plate or plates of the size and thickness submitted by the armour 
manufacturer for the standard of his manufacture, is carried along 
with the group, and such plate or plates are used for the ballistic 
test instead of one of the plates of the group, so that their test is 
not as representative a one as is ours. It is the custom for the 
armour makers of Great Britain to submit from time to time 
experimental armour plates for test. Such plates are tested by 
the Admiralty, and those making the best records are adopted as 
the standards which must be reached by the manufacturer to 
whom a contract is awarded. This naturally leads to considerable 
rivalry among the armour manufacturers, and the extensive ship- 
building programmes always being carried on in England, and the 
natural desire for prestige, warrant the expenditure of time and 
money to develope new and improved quality of armour, and while 
the manufacturers may combine to regulate the cost of armour for 
ships of the Royal Navy, as England builds ships of war for 
several foreign Governments, the makers of what may be termed 
‘‘champion plates” naturally stand the best chance for orders, 
both domestic and foreign ; hence the incentive to excel is very 
great. It will be observed that there is no fixed ballistic standard 
except such as is made by the test of champion plates. 

In this country the conditions are somewhat different, the Navy 
Department having heretofore established the ballistic require- 
ments for all armour manufactured, the last ones being based upon 
the de Marre formula for determining the velocities necessary to 
ensure perforation of high carbon steel plates and backing, plus 
15 per cent. for face-hardened armour. The specifications for 
armour for the Kearsage and Kentucky are based upon the fore- 
going, and the actual velocities used against the ballistic plates, 
representing groups of armour, are, in the case of thick plates, 
about 145 per cent. lower than that required for perforation for 
the high velocity shot, and about 35 per cent. less for the low 
velocity shot ; for thin plates the high velocity shot is about 20 per 
cent. less than that required for perforation, and about 30 per 
cent. less for the low velocity shot. 

These requirements seeming somewhat irregular, the new pro- 
position is to fire two high velocity shots, both of which have a 
velocity 17 per cent. less than that required for perforation. After 
the first shot there shall be no through crack in the plate, nor 
shall the projectile or any fragment thereof pass entirely through 
the plate and backing, and no part of the shell is to pass, on the 
second shot, entirely through the plate and backing. It is 
believed that these requirements ensure armour of as good resist- 
ing quality as is in use in any country. It is impossible for any- 
one to say that the maximum degree of excellence has been 
reached in the manufacture of armour ; and in this country, where 
the demand is so limited, the best way to encourage the develop- 
ment and improvement of armour would be to make the ballistic 
requirements as high as is prudent and reasonable, and when 
making contracts to offer a premium of a fixed sum on such 
ballistic groups as may excel, by some specified amount, the con- 
tract requirements. This is the method adopted in France; a 
premium of 5 per cent. on armour at £80 would be but £4 per ton, 
or £10,000 on 2500 tons of armour at that price, supposing it all 
earned the premium. It is not unlikely that the American armour 
makers would be willing to accept higher ballistic requirements if 
they were permitted to carry along with each group special plates 
of 6in. thickness to be used for the ballistic test, as it is reported 
is done in England, but such a measure would not be calculated to 
secure service armour of the best quality, At present the Bureau 








of Ordnance sees no good reason for increasing the ballistic re- 
quirements beyond the point proposed and heretofore stated, but 
does favour the payment of premiums for greater excellence. 
While the English firms of John Brown and Co., Cammell and Co., 
and Vickers, Sons, and Co., the French firm of St. Chamond, and 
the American firms of the Bethlehem Iron Company and the 
Carnegie Steel Company, have acquired the right to manufacture 
under the Krupp proces8, the development of that process and its 
status in this country at the present time is not guch as to warrant 
its consideration in connection with the armour for'the new battle- 
ships Nos. 7, 8, and 9. The future alone will revea! its value, so 
far as its manufacture in the United States is concerned. The 
proposition outlined as to premiums will probably secure the best 
armour that can now be made in this country for these vessels. 

An experimental plate is now being made in this country, and 
should be ready for test in a few weeks. It is made by the Chase- 
Gantt process; it was cast 18in. thick, in a mould faced with 
ferrochrome and some other substances. Jt was then forged 
down to 10in. in thickness and tempered, that is, face-hardened. 
It is not known as yet with what degree of uniformity such plates 
can be reproduced, or what ballistic showing it will make, nor at 
what cost such plates can be produced, but probably cheaper than 
by the Harvey process. 

It is reported from abroad that the Krupp process will be more 
costly than the Harvey process. The Krupp process is not 
patented, but is a trade secret. It is not improbable that the 
carbonising is done by means of a hydrocarbon gas instead of the 
former method of cementation. 

It has been learned that the Russian Government did not accept 
any of the bids herein referred to, and it was understood that 
they contemplated making the armour themselves; it is also 
rumoured that the contract will again be placed on the market. 

In 1887 and 1890 this Government offered premiums for armour 
possessing qualities superior to contract requirements, but the 
introduction of nickel steel and face-hardened plates upset calcu- 
lations for the time being; the problem is now sufficiently well 
understood to warrant a return to that method. There is a 
clause in all our contracts which provides that any new or im- 
proved methods that may be developed may be required by the 
Government, but this implies modification in price, and is so 
stated. 








THE ROYAL AGRICULTURAL SOCIETY OF 
ENGLAND. 

IN connection with the Society’s Maidstone meeting of 1899, a 
prize of £50 will be offered for the best machine for washing hops 
with liquid insecticides, to be worked by horse-power or mechanical 
power. 

REGULATIONS FOR THE TRIALS OF Hop WASHERS. 

(1) For the exhibition of hop washers for competition, sufficient 
space must be taken by exhibitors under the ordinary regulations. 

(2) No exhibitor may enter for competition more than one 
machine of the same construction. The decision of the stewards 
as to whether differences in the construction of machines are 
sufficiently great to constitute them different machines shall be 
final and binding. 

(3) The specitication of every machine entered for competition 
must include the words, ‘‘ Entered for competition,” so as to 
identify it in the catalogue, otherwise such exhibits will be dis- 
qualified from competing for the prizes offered. Detailed descrip- 
tions of the machines entered for competition must be forwarded 
on special forms, which will be sent by the secretary for the 

urpose. 

(4) The trials will be held ina Kentish hop-garden about the 
time of the Maidstone meeting in June, 1899. Notice of the exact 
place and date of the trials will be posted to every competitor as 
soon as possible after they have been fixed, and all machines 
entered for competition must be delivered at the place of trial by 
the date fixed in that notice. ; 

(5) Every competitor must himself provide for the delivery of his 
machine to the place of trial, and for its removal at the conclusion 
of the trials to his stand at the Maidstone meeting. 

(6) The points to which the special attention of the judges will 
be called are :—Adaptability to different modes of training hops, 
e.g., different widths of planting, perpendicular string, slanting 
string, poles, &c. ; ease of regulating quantity of insecticide used ; 
efficiency of work ; lightness of draught; price; strength and 
simplicity ; weight and capacity of machine. 

(7) The machines will be tried with a solution of soft soap and 
quassia, to be provided by the Society. Competitors’ own insecti- 
cides will not be used at the trials. 

(8) Exhibitors are requested to be in attendance during the 
trials ; and they or their servants must give every facility to the 
stewards by preparing their exhibits for inspection. Any exhibitor, 
after having had due notice, will be liable either to have his 
exhibit worked at his own risk in his absence, or to have it removed 
altogether from the trial field, as the stewards may decide, and 
without any responsibility attaching to the Society in consequence. 

(9) Should the judges find any number of machines to be of prac- 
tically equal merit, they are empowered to bracket them as equal, 
and so divide the prize-money. 

(10) The entries must be made on or before Wednesday, March 
15th, 1899, and must be accompanied by a deposit of £5 for each 
entry. Such deposit will be forfeited if the machine is not sub- 
mitted for competition at the time appointed for the trials. 








SELF-PROPELLED VANS. 





Tue following paper was read on April 14th, 1898, at 
Liverpool, before the members of the Self-propelled Traffic 
Association, by Mr. E. Shrapnell Smith, hon. local sec. 


The object of this paper is to acquaint members of the Association, 
subscribers to the trials fund, and others interested in this branch 
of the Association’s work, with the programme of the trials so far 
as the same may be divulged. It is hoped that it may provide a 
convenient means of circulating an outline of the arrangements at 
a date which will give ample time for interested parties to decide 
to attend the trials and to advise the Association of their intentions. 
The trials will begin on the morning of Tuesday, May 24th, 1898, 
and will conclude on the afternoon or evening of the Friday 
following. 

By way of introduction it may not be out of place to remind you 
of the condition laid down in the ‘Particulars of Competition ” 
whereby the minimum load consistent with the qualifying adjective 
“heavy” is stipulated as two tons. This regulation has had the not 
altogether unexpected effect of debarring from competition all 
vehicles propelled by internal combustion engines cr oil motors, the 
several constructors in this country having intimated that they con- 
sider one ton of goods to be the useful and satisfactory limit of load 
in the present stage of development of this particular form of prime 
mover. Whilst, therefore, of no practical value for our normal 
trattic, oil-propelled parcel vans and light lorries will, in all proba- 
bility, render a g account of themselves at the trials of the 
Royal Agricultural Society in June next. 

Another of the regulations which has been subjected to adverse 
criticism is the one which imposes minimum average speeds of six 
and four miles an hour in Classes I. and II. respectively, the conten- 
tion having been that an average of six miles an hour is too great 
a speed to guarantee with a load of, say, 44 tons. After full con- 
sideration the Council, in order to encourage motor traffic and to 
give every scope for originality in design and construction, decided 
to allow vehicles to be entered in a third class, in which the only 
special regulation is:—‘‘ That the vehicle shall carry a minimum 
load of two tons during the trial runs.” 
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| 
Before proceeding to the list of entries it is desirable to touch | 


upon the ‘* weeding out” process that has been apparent as regards 
builders who at one time purposed taking part in the trials 
names, it is scarcely necessary to add, are safe in the secrecy of 
secretarial confidence. At the beginning of January communica- 
tions were addressed to about sixty firms of engineers engaged in 
the construction of self-propelled road vehicles, traction engines, 
agricultural machinery, &c. By way of acknowledgment some of 


the firms simply stated that they were not prepared to go into the | 


matter, others pleaded that pressure of work for standard types 
prevented their building for the trials, and more than one regretted 
that the engineers’ strike had most seriously interfered with their 
experiments and private trials. 


wagons for heavy loads. The net result of these inquiries led to the 
conclusion that we should have at least twelve British competitors 
taking part in the trials, but the appended list will show that 
the makers’ estimates were too sanguine, for we have received 
entries from only six intending competitors, who have entered ten 
vehicles, 
ENTRIES, 
CLass I.—Minimyum load, tro tons; minimum average speed, sia 
miles an hour; minimum platform area, 60 square feet. 
Official No. 
7 T. Coulthard and Co., Cooper-road, Preston. 
9 Robert Cooke Sayer, 11, Clyde-road, Redland, Bristol. 
1 The Liquid Fuel Engineering Company, 20, Abchurch- 
lane, London, E.C. 
2 The Steam Carriage and Wagon Company, Ltd., Home- 
field, Chiswick, London. 


Crass IL.—Minimum /oad, Jice tors; ménimum average speed, four 


miles an hour ; minimum platfor m area, 110 square Jeet ; floor of 


platform to he not less than Set. 9¢n., or more than 4ft. Sin, Jrom 
ground. 
Official No, 
3 The Steam Carriage and Wagon Company, Ltd., Chis- 
wick. 
Crass I1T,—Minimum Joad, teo tons. 
8 T. Coulthard and Co., Preston. 
10 Robert Cooke Sayer, Bristol. 
5 The Lancashire Steam Motor Company, Leyland. 
6 The L. R. Syndicate, Ltd. (Serpollet System), 22, Chan- 
cery-lane, London, W.C. 
4 The Steam Carriage and Wagon Company, Ltd., Chis- 
wick, 

Electricity is unrepresented. The gentleman who, some twelve 
months ago, offered to carry 1000 tons of goods weekly in ten-ton 
units, by means of accumulators, at 2d. per ton mile, is evidently 
still engaged upon the problem—or has given it up. However, 
seeing that the motors being made for the Paris electrical cabs give 
85 brake horse-power for twenty minutes, or 44 brake horse-power 
in continuous running without undue heating and weigh only 170 lb. 
each, there appears to be an opening for the application of one such 
to each wheel of a lorry. 


use several motors as required. 
It will be noticed that no entries have been received from French 
constructors. We had hoped for several, but the limit of three 


tons tare imposed by the Light Locomotives Act, 1896, has put all | 


the continental vehicles out of the competition. Some of the 
largest firms in France have been in correspondence with the 
Association, with respect to their taking part, if possible, and the 
Association has been reluctantly compelled to send a negative reply 
in every instance. 

This opportunity is too good a one to be passed over, without an 
expression of regret that the framers of out Act thought it necessary 
to place a limit upon the tare of the vehicle. The existing maxi- 
mum of three tons tare practically prohibits the construction of 
vehicles with platforms such as we require for much of our Liver- 
pool work. It does not make one iota of difference, so far as the 
maintenance of road surfaces is concerned, whether the weight is 
all tare or part tare and part freight, and the demand for com- 
mercial efficiency is a sufficient spur to constructors, to keep the 
tare as low as possible. If, therefore, a limit there must be, let it 
be placed upon the total moving weight, or upon the total weight 
per axle. 

Sufficient information has not yet been returned to justify the 
inclusion in this paper of any descriptive details, even were it 
desirable or expedient to publish the same at this juncture, as the 
‘** List of Particulars” may be lodged by competitors any time up to 
the 16th proximo. It is probable, however, that, as the practical 
tests to be applied during the trials are sure to be of infinitely 
greater value than the mere statement of theoretic points, none will 
resent the request that they wait till May 24th, and then judge for 
themselves, 

The majority, if not all, of the vehicles entered are steam-pro- 
pelled with oil-fired boilers, ordinary paraffin—specific gravity 
about 0°800—being the fuel used. One of the vehicles is fitted 
with a boiler of the so-called ‘“‘instantaneous generation” or 
‘flashing ” type. 

The trials will open at nine o’clock on the morning of Tuesday, 
May 24th, with an inspection by the judges at the depdt to be used 
as the point of departure and arrival during thetrials. Mr. Alfred 
L. Jones, vice-president, has very kindly offered to put Gregson’s 
Mill, Caryl-street, at the disposal of the Association for this pur- 
pose, and his offer may be taken advantage of. In any case, the 
depot will be in Liverpool. 

The first vehicle will start from the depét shortly after nine 
o'clock on each of the four days, and the others will follow at in- 
tervals of about ten minutes. Each vehicle will display its official 
number, and carry an official observer appointed by the judges. It 
will be noticed—and possibly objected to by some—that an early 
start is to be made, but such a procedure is very necessary. 
say, in the case of a wagon carrying a five-ton load, the speed 
attained averages only four miles an hour, on a 36-mile route the 
journey will occupy nine hours. In order, therefore, that those 
following the competition may get back to Liverpool not later than 
7 p.m., it is intended to despatch the heavier vehicles first and to 
endeavour to send the last away before 10.30 a.m. 

Routes.—The conditions require that the routes shall not be 
announced until the date of the trials. At present it can only be 
stated that two routes have been selected which come within the 
prescribed limits—between thirty and forty miles—and that, pre- 
suming eight only to be presented for trial, four vehicles will be 
put upon each route, two in each direction. Thus, when the runs 
are completed, each competitor—breakdowns, if any, excepted— 
will have traversed each route in each direction. Sketch maps 
will be prepared and issued as stated, and it will then be found 
that the routes chosen are so arranged as to permit parties follow- 
ing the competition to cross between them at various points. The 
question of supplying fuel and water ex route is receiving proper 
attention. 

The Association wil] shortly issue invitations to a number of 
colonial representatives, mayors, chambers of commerce, merchants, 
engineers, and others likely to be interested to attend the trials. 
Intending visitors are recommended to engage rooms in advance to 
avoid disappointment, and in every case to notify the Association 
of the date on which they will arrive, the duration of their visit, 
and their address during the trials. The headquarters of the 
Association will be at the Adelphi Hotel. 

Exhibition of vehicles,—In deference to a widely-expressed wish, 
the Council are considering the expediency of holding a short 
public exhibition of the vehicles after the trials, If it is decided 


the | 


The replies received are, taken as | 
a whole, of great interest, and serve to indicate that there already | 
exists amongst our foremost engineers the good intention at least to | 
apply their experience to the evolution of satisfactory motor | 


Taking the secondary battery of to-day | 
as weighing 14 cwt. per brake horse-power given off by the motor | 
en a five hours’ discharge, there is every reason to look for a com- | 
mercial vehicle fitted with one large battery, and constructed to | 


to do so, the arrangements will be announced at as early a date as 
may be convenient. 

Judges.—The following members of Council were elected in 
February last :—London Council: Sir David Salomons, Bart.; Mr. 
Boverton Redwood, F.R.S.E., F.1.C. Liverpool Council: Mr. 
John A. Brodie, M. Inst. C.E.; Mr, Everard R. Calthrop ; Pro- 
fessor H. 8. Hele-Shaw, LL.D., M. Inst. C.E, Reserves: Mr, B. 
Cottrell, M. Inst. C.E.; Mr. Henry H. West, M. Inst. C.E. Mr. 
Brodie has intimated that his duties as city engineer prevent his 
accepting any appointment which would involve such a demand 
upon his time. Mr, Cottrell will act in place of Mr. Brodie. Lord 
Lansdowne has selected the following officers to represent the War- 
office at the forthcoming trials, viz.:—-Major R. L. Hippisley, R.E., 
Capt. J. A. L. E. Johnstone, R.E., Capt. H. F. Gaynor, R.E. 

Vehic Although the definite dimensions laid down by the 
Council in framing the rules somewhat prescribe the types that 
| can be represented at the trials, it must be remembered that the 
| interest taken in the competition will not be limited to those who 
wish to convey heavy loads of goods. The competing vehicles 
cannot fail to be of considerable interest for the purposes of heavy 
passenger traffic, as it is the class of body fitted, not the framing 
or machinery, that determines the use to which the vehicle shall 
be put. As a matter of fact, tipping bodies, platforms, van covers, 
sideboards, and numerous variations of superstructure, are applied 
to one and the same frame by several builders at the present time. 








NOTES FROM JAPAN. 
(From our orn Correspondent.) 

Railway matters.—On February 6th a malicious attempt at train- 
wrecking was made by placing a large stone on the Abt rack 
railway crossing the Usin ai. The permanent way was damaged 
for about 150 yards, but the train escaped injury. The perpetrator 
has not yet been discovered, and no motive for the outrage has 
yet been suggested. Both the Imperial and the Kansei Railways 
have recently been experimenting with the electric lighting of 
their trains, and as the experiments have been fairly successful, it 
is understood that it will be speedily adopted on some of their more 
important trains, At the general meeting of the Nippon Tetsudo 
Kaisha—Japan Railway Company—on February 8th, a net profit 
of 1,647,638 yen—say, £164,764—was declared on the working of 
the second half of last year. Adding the reserve and amounts raised 
by the sale of superfluous rolling stock, gives a total of 2,170,044 
yen ; 82,381 ven was written off as reserve ; 47,626 yen voted as 
remuneration to officials; 116,882 yen carried forward to new 
account; and the balance, 1,833,987 yen, paid out as dividend at the 
rate of 10 percent. per annum, The item of ‘‘ remuneration to 
officials ” requires a little explanation, After a prosperous year’s 
or half-year’s working of a public or private company, or even of a 
| private concern owned by one or more private individuals, it is 
| almost universal to pay a bonus to those officials who have dis- 

tinguished themselves by their zeal and activity. To a certain 
| extent this partakes of the nature of ‘ profit sharing,” and is con- 
| sidered to be as much their right as their regular wages. It is, 
| however, a matter entirely within the discretion of the directors or 
| proprietors, and when a bad year occurs, ora loss is declared, no 
Some concerns are much more liberal in this 





bonus is expected, 
respect than others, 
The project of an elevated railway across the capital, connecting 
| the two termini of the Imperial Government Railway, which are 
| at present only united by a circuitous loop line, or outer circle, is 
again to the front, and Mr. Nomura, an expert whozis now studying 
the various systems in use in Europe, is expected to return very 
| shortly, and report the result of his inquiries. 
In Kiushiu, the southernmost of the four principal islands com- 


last year received full charters for new lines or extensions, amount- 
ing to 194 miles 7 chains :—Chikugo, Funakoshi, Nanpo, Tohi, 
Chikushi, and Kiushiu. The Kiushiu, and five other railways, 
the Kurate, Hokuchiku, South-Western, Seisatsu, and Hoshiu, 


have further secured provisional charters for 182 miles 9 chains, 


making a total of 376 miles 16 chains of projected lines. 
The Japan Railway Company has _ received 
sanction to a revision of their fares, which are now calculated at 
the following rates :— 
Above 100 miles. 
Sen. 
2°0 
1°4 
1°0 


Tees Up te 100 miles. 
Sen. 
ea oenelee) ee 
ee ae ee 46 
ee a eee oe a One ae 

When it is remembered that the sen is almost exactly equivalent 
to one farthing, these rates cannot be called excessive, 

Foreign employés.—The number of foreigners in Japanese em- 
ployment is steadily decreasing. The returns for the last two 
years are not yet published, but for the six previous years they 
stand as follows :— 

Private 
employés. 
. 620 

590 

“ee§ 


533 


Government 
employés. 
166 


Year. Total. 
1890 
1891 
1892 
1893 
1804 Dee «<< 
1895 71 ee 


As regards nationality, the figures for the last-named year are :— 


e- 567 


Government. 

British .. .. .. 30 

American 13 

i ee | 

German.. .. .. 10 

Dutch p 

Swiss - 

Russians 

Italians a =e A 

Not specified .. 5 .. .. .« 25 .. 

According to the above figures, each year sees some fifty 

foreigners, all more or less conversant with the language, customs, 
and requirements of the country, paid off and sent home, and 
their posts filled by Japanese. Most of them would be only too 
glad to renew their engagements, or to enter upon fresh ones. It 
is, therefore, obvious that the chance of any foreigner emigrating 
to Japan in the hope of obtaining speedy and remunerative em- 
ployment is very small. In the rare cases where special expert 
assistance is required—as, for example, for the Government iron 
and steel works now in process of installation, or for some new 
industry, such as the manufactre of linoleam—the assistants are 
invariably engaged in their own country through the agents or 
correspondents of Japanese firms, and seldom or never for a term 
exceeding three years. For foreign mechanics or operatives there 
is absolutely no demand. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ’Change at Birmingham to-day—Thursday—the great subject 

of discussion was the impending war between Spain and the States. 

So far as the iron trade is concerned, the general idea among 

manufacturers is that the event will strengthen prices by checking 

or stopping the importation into the United Kingdom of American 
pig iron, strips, and steel, which compete with district makers’ pro- 
ducts in this market, and tend to keep down prices. 

The quarterly meetings have resulted in the placing of a con- 
siderable volume of orders for finished and pig iron, The home 
merchants’ orders received are fairly satisfactory, but the prospect 








posing the Japanese Empire, the following railways have during | 





——- 


of war seems to check shipments to the South American 
Indian markets. 

In steel to-day there was an active demand for plates bare 
blooms, The steel works were so busy that, after remainin 
operation on Good Friday, they recommenced the followin ¥ 
nesday morning. There is a large current business for seal ‘ 
addition to contracts that will take them some time to com vig 
There has been of late some discussion as to steel prices Lr 
makers contend ought to be advanced to counterbalance the hi “m 
values of pig iron; but the competition of Barrow and Cleveh er 
makers being so keen has prevented a general advance, Neverthe 
less, to-day Bessemer billets, bars, plates, and girders i 
realising 2s, 6d. more than a week or twoago. T'o-day's quotation 
were :—Bessemer blooms and billets, £4 10s. to £4 17s, gq. Sn 
best Siemens, £4 15s. to £5 2s. 6d.; bars, £6 to £6 5s,: py 
£5 10s. to £5 15s.; plates, £5 17s, 6d. to £65s.; and girders S. 
to £6 10s. “ 

The finished iron manufacturers are busier this week. The bly, 
sheet manufacturers have obtained an increased business, owing {, 
galvanisers not being able to secure supplies of steel sheets i 
South Wales, but prices show no improvement, £6 to £6 Ds 
being to-day’s price for singles, with 2s. 6d. per ton more for 
doubles and £7 to £7 5s. for lattens. At the black sheet maken’ 
quarterly meeting it was said that an advance of 15s, a ton wa 
necessary to make the trade a At the quarterly meeting 
of the Galvanised Iron Trade Association it was reported tha: 
demand had considerably improved, the exports for March re tp. 
senting an increase of about one-seventh on those for the corre. 
sponding period of last year, and the India, Cape, Australian, and 
South American requirements all showing a steady expansion « 
24 w.g. corrugated galvanised sheets therefore show me 
advance in value, and were to-day quoted £9 15s. to £10, fo}, 
Liverpool. As in the case of the advance in steel prices, this j 
largely owing to the diminished competition of the Welsh ste 
and galvanised sheet house whose operations are hampered }y 
want of fuel. , 

At a special meeting last week of the Midland Unmarked Bo, 
Association it was decided to advance bars 5s. per ton, on acconyt 
of the enhanced price of pig, thus making the standard price gj 
per ton. The bar iron people are well situated for orders, Marked 
bars to-day were firm at the £7 10s. minimum, merchant bar was 
£6 10s,, and common bars ranged, according to quality, as low as 
£5 12s, 6d. to as high as £6 5s. Hoop iron was £6 5s. to £6 10s. 
stamping sheets £9 10s. to £10; tank plates, £6 15s. to £7 : boiler 
plates, £8 upwards ; gas strip, £5 12s. 6d.; and special rivet irop 
£8. The best customers for finished iron are the local consumers 
The district engineers, bridge builders, boiler and tank makers 
railway wagon builders, &c., are all busy, and their cequirements 
represent a very large aggregate. 

Pig ironmakers to-day continued masters of the situat 
where supplies were urgently needed, obtained practica 
own terms. Two or three furnace proprietors state t 
have sold nearly the whole of their quarter's productiot 
basis of 2s. 6d. advance on the rates ruling earlier in the \ 
and some qualities of pig are off the market. Staffordshire ci 

vig sold at 40s, to in some cases the abnormal price of 43s, | 
Saiaies realised 43s. to 45s. and 48s., and all-mine w 

s. for ordinary, and 64s. 6d, to 67s. 6d. for best. Nort} 
shire forge was quoted 43s. to 44s,; Derbyshire, 44s. to 
North Staffordshire, 44s. to 45s.; and East Leicesterst 
Nottinghamshire brands were 46s. to 47s. Foundry ir 
ably strong just now, owing to the demand from eng 
best castings. Derbyshire foundry pig to-day was 48s 0 
No. 3, and 52s. 6d. to 55s. for No. 1; while Staffordshire part 
mine foundries were 47s. 6d. to 55s, Cumberland hematites wer 


and Weg 


| quoted 60s, to 67s, 6d., delivered at Staffordshire static 


The copper market yesterday—Wednesday—was active. 
market opened strong at £51 lds, to £51 16s. 3d. cash, 
9d. to £52 5s, three months, and improved to a finist 
£51 17s. 6d. to £52 2s. 6d. cash, and £52 6s. 3d. to £52 11s 
three months. Tuesday's close was £51 12s, 6d. to £51 17s 
cash, and £52 to £52 5s. three months, or 6s. 3d, below Wednes 
day's quotations. 


There is a fair amount of animation in the coal trade, due to th 


~ | stoppage of the pits in South Wales, and the demand for Mic 
the Government | 


fuel to meet the requirements of Welsh consumers. Large quan- 
tities of Staffordshire, Warwickshire, and Derbyshire coal have beer 
forwarded to depdts in South Wales, and it is expected that if th 
strike is prolonged there will be a great rush at higher prices next 
week, Staffordshire and Warwickshire prices are firmer, but coal- 
owners have not yet experienced the full effect of the variatic 
the output in South Wales, but as the stocks are being rapidly 
worked off prices will rise, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The now almost certain outbreak of hostilities 
between the United States and Spain tends to unsettle the out- 
look, and for the time being has a somewhat depressing effect upon 
the market. Apart from this, however, a strong, healthy tone 1s 
the general position throughout the iron trade of this district. 
There is perhaps not that buoyant animation in the market which 
the exceptional activity throughout the engineering and other 
iron-using industries might be expected to impart, and any 
appreciable upward move in prices, so far as either pig or finished 
iron is concerned, still hangs fire ; but during the past week there 
has been an unmistakeable tendency in the direction of steady im- 
provement, which has caused speculative operators to be more 
cautious with regard to their forward engagements, and those who 
have been selling on a low basis to be somewhat anxious about 
covering. As a consequence there have been more inquires 
stirring, but they have been based on prices below those 
that makers are quoting, and which they generally decline 
to entertain. I hear, however, of merchants having been abli 
to put through some rather low-priced transactions in Seoteh 
iron, and ordinary Middlesbrough brands have occasionally been 
obtainable at under the general makers’ figures ; but these have 
been altogether special transactions, and have no effect whatever 
upon the strong position taken up by makers generally. All 
sections of the steel trade are characterised by exceptiona! 
activity, with a strong upward move in prices, both for raw and 
manufactured material, and especially for boilermaking, str 
tural, and shipbuilding requirements ; whilst makers of forgings 
for railway work and plant report that during the last few weeks 
there has been an extraordinary accession of new work, with @ 
corresponding advance in prices. 

There was a more numerous attendance of iron trade representa 
tives on Change at Manchester on Tuesday than has been the case 
for several weeks past, and reports as to an increasing weight 0! 
business giving out were, if anything, more general, In pig if! 
there has been decidedly more doing, and although buyers see™ 
still only inclined to purchase sparingly unless they can obtain 
some concession upon current rates, the conviction is evidently 
gaining ground that there is more probability of prices moving 
upward than that any advantage is likely to be gained by waiting. 
Lancashire makers have been receiving inquiries during the week 
in excess of what they have felt disposed to sell, and they at 
readily getting their full list rates of 45s, 6d. for forge to 45s. 6d. 
for foundry, less 2}, delivered Manchester. The position of dis 
trict makers is exceedingly strong. Lincolnshire makers have 
very little to offer, and although, so far, there is no advance on their 
list basis they are extremely firm at 43s. for forge to 45s. 6d. 
for foundry, net cash as the minimum, delivered Manchester. 
Derbyshire brands are almost out of the market, owing to mo‘! 
makers being so heavily sold, and quotations are scarcely more 
than nominal, although 48s. 6d. to 49s, may be taken as the mini- 
mum net quotations, delivered here. Prices for outside brands 
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ate to some extent ; Scotch is perhaps a trifle easier, Glen- 
tocsek being obtainable as low as 47s. to 47s, 3d., with Eglinton 
garn ne 
47s. ot. - docks. Middlesbrough ranges from about 48s. 7d. to 
Manche for G.M.B.’s to 493. 7d. as the makers’ quotation for 
483, 1 brands, delivered by rail Manchester. American pig iron 
— roted under 45s. 6d. net cash at Manchester docks. 
; a manufactured iron trade bars show a steady improve- 
ment, bur | local makers at £5 12s, 6d. to £5 13s, 9d., but in some 
sear oa ire not disposed to book at under £5 17s. 6d. to £6; 
a Staffordshire bars remain at £5 17s. 6d. to £6, delivered 
oy “Sheets average about £6 15s., and association list rates for 


| 
| 
| 
} 
| 


yrices vary considerably ; special orders might still be | 


yee remain at £6 10s. for random, to £6 15s, for special cut | 
| market than they can deal with in their supply of raw material. 


wae delivered Manchester district, and 2s, 6d. less for ship- 
lengths, de! 
Oe eas in the steel trade continues exceedingly brisk, with 


trong upward tendency in prices. Hematites range, according 
to brand from 58s. 6d. to 59s, 6d, and 60s., less 25. Local steel 
» brand, gir 2 a 

: about £4 6s, 3d. net cash. Bars range from £6 and 


billets average 1g me 46 . : 
£6 5s. for some local makes, up to £6 10s, and £6 12s, 6d., with 


hoiler plat das hig i 1 | : 
obtainable under about £6 12s, 6d. to £6 15s., delivered in the 
Manchester district. 


1 
Generally Amar" F rage 
of exceptional activity for some time forward, and it is to be 


hoped that the exceedingly satisfactory prospects may not be 
ieopardised by either local or outside disturbing influences. So 
} ather, there are no indications, beyond what I have 


far as I can g ; / 
reviously referred to, of any trouble with the workmen in the 


the outlook throughout the engineering trades is one | 


THE ENGINEER 





foundry iron very little is being done. Prices are still firm with 
makers at 50s, to 50s, 6d. per ton net f.o.b. for mixed Bessemer 


livered Mersey ports, and 49s. 6d. to 50s, respectively | numbers, while forge and foundry qualities between 49s. 5d. and 


493. 74d., close at 49s. 64d., cash sellers, halfpenny less buyers. 
The work in the hands of makers is considerable, and they are keep- 
ing in blast forty-one furnaces, as compared with thirty-seven in the 
corresponding week of last year. Stocks have been further 
reduced during the week by 1855 tons, and now stand at 174,861 
tons, or 9589 tons less than at the beginning of the year. Busi- 
ness in warrant iron has only been moderate, because all the 
holders who are not needy sellers are firm, and are looking out for 
long advances. The prospects of the market, however, are in- 
fluenced by the chances of war. 

Iron ore is ia very active demand, and raisers find a stronger 


Orders are considerable, as well from local users as from Scotch 


| and other consumers of native iron ore. Spanish ores are in big 


| 


request, although a large tonnage of native ores is shipped else- 
where. lls. 6d. to 12s. is still the quotation for good average 
qualities of native ores, and 15s. 6d. to 16s. is the range for the 
best descriptions. Spanish ores are at about 15s. net, at West 


es now quoted as high as £6 17s. 6d., and scarcely Coast ports. 


The steel trade is very busy, and orders are very fully held in 
every department. This is particularly the fact as regards heavy 
steel rails and shipbuilding material of all descriptions. The 
trade doing in other branches of the steel trade is very steady, 
and orders are well held, while prices all round are very satis- 
factory. 

There is nothing new to note in the shipbuilding and marine 
engineering trades. Builders are very busy, and orders are offer- 


| ing freely, but only tempting offers could at. present be entertained. 


Pgineering establishments of this district, the reports generally | 
being that the men have apparently settled down under the new | 


conditions, and operations throughout all the leading works are 
being carried on very satisfactorily. I have so far heard nothing 
as to any further development of the wages question in the boiler- 
making industry, and with regard to questions that have arisen in 
one or two outside districts in connection with the terms of settle- 
ment these would seem likely to be amicably arranged, The 
reports as to trade which I receive from all sections of the engi- 
neering industry continue much the same as for some time past. 
Notwithstanding the slackening off in the pressure which followed 
the settlement of the recent dispute, to which I have previously 
alluded, ther? are still far more orders offering than establishments 


can entertain. In many instances they are compelled to decline | 
| gate shipments this year have reached 150,178 tons of pig iron 


quoting at all on new inquiries where specific delivery is required, 
and a considerable amount of work, which can in any way be held 


in abeyance, is for the present being allowed to stand over, pending 


the completion of existing contracts. Where, however, customers | 


are not in a position to allow their orders to remain in abeyance a 
good deal of work is going out of the district, this being especially 
the case as regards various descriptions of machine tools, many 
orders for which are just now being placed with American firms. 

At the ordinary monthly meeting of the Manchester Geological 
Society held last week, an interesting paper on the rock salt 
deposits of Northwich, Cheshire, and the results of their exploita- 
tion, was read by Mr. Thos. Ward, F.G.S., in the course of which 
the writer stated that so far as could be proved the area of the 
salt beds in the Northwich district was about four square miles. 
There was a little uncertainty as to the northward extension, but 
the probability was that the beds soon died out in that direction. 
He had made a careful calculation based upon the quantity of salt 
sent out from the Northwich district during the last two centuries. 
The quantity of salt manufactured from brine would be about 
25,000,000 tons, and the quantity of rock salt might be safely 
estimated at 10,000,000 tons, thus making 35,000,000 tons which had 
been abstracted from the mines of the Northwich district during the 
above period, Taking the area underlain by the salt beds at four 
square miles, and the average thickness of each salt bedat 27 yards, 
they had 669,081,600 cubic yardsof salt beds, so that with an average 
weight of 32cwt. for each pal yard of rock salt, there were originally 
1,070,530,560 tons of rock salt in the Northwich district. Calling 
this one thousand million tons, and allowing 25 per cent. for the 
mar! contained, they could not estimate the original quantity of 
salt in the deposits as less than 750,000,000 tons, Adding 25 per 
cent, for wastage, they might safely say that over 40,000,000 tons 
of salt had been taken from the mass forming the Northwich 
rock salt deposit. Mr. Ward then proceeded to deal with the 
results that had followed the taking away of this enormous 
quantity of salt from so limited an area, The results of the 
exploitation of the beds might be summed up under the heads of 
subsidences caused by brine pumping or by mining, and subsidences 
resulting from a combination of both. He could point to cottages 
destroyed, salt works partially destroyed, a new brine shaft 
rendered useless, and land swallowed up acre after acre. There 
were few places where the action of water could be more plainly seen 
than at Northwich, and when man’s operations worked with those of 
nature the result was worth the attention of geologists. What 
was taking place violently, and in a short time by the action of 
man in Cheshire had almost certainly taken place naturally 
during the course of ages in other districts similarly situated. 

The position in the coal trade of this district has been very 
substantially strengthened by the continuance of the strike in 
South Wales, The extra shipping inquiry which has been brought 
forward on all descriptions of fuel has helped to clear away a good 
deal of stock that seemed likely to hang on the hands of colliery 
owners during the ensuing summer, and the effect of this will 
necessarily be felt even after the South Wales dispute has been 
brought to a settlement. The withdrawal of surplus supplies, 
which in some classes of fuel were previously hanging upon the 
market, and tending to weaken prices, has also not merely 
stopped any downward move, but is not unlikely to enable 
colliery owners to hold out for some substantially better 
prices than would otherwise have been obtainable during the 
ensuing summer, when the large contracts are usually given 
out, whilst for the time being it has also tended to harden up prices 
on inland trade, although only in exceptional cases have any 
definite advances on list rates been officially announced. With 
regard to the better qualities of round coal, the supplies that 
colliery proprietors have now at their disposal are generally moving 
away without much difficulty, and pits are being kept on full 
time, with prices firm at the full list rates that were ruling 
during the winter season, best Wigan Arley averaging 10s. 6d. 
to lls.; Pemberton 4ft. and seconds, Arley, 8s. 6d. to 9s. 6d.; 
and common house coal about 7s, 6d. per ton. In the lower 
qualities of round coal, of which there were very plentiful 
supplies only a few weeks back, all the output is now moving 
away freely, and in many cases a considerable weight of stock has 
now been filled up, whilst 6d. up to 1s, advance upon the minimum 
quotations that were recently ruling is being generally got, 7s. to 
is. 6d. being average quotations for good qualities of steam coal at 
the pit mouth. Notwithstanding an increased output of slack, 
owing to stocks being filled up, supplies of engine fuel are moving 
away, and here and there prices have hardened up slightly, 
although there is no general quotable advance. At the pit mouth 
common slack is fetching from 3s. 3d. to 3s. 6d.; medium sorts are 
firm at 3s. 9d. to 4s, 3d., and better qualities are quoted 4s. 6d. to 
08. per ton, 

The increased demand for all descriptions of fuel for shipment 
Which has been coming forward during the last few weeks, as a 
result of the South Wales strike, is well maintained, There is, 
however, not that excitement which was at first a very noticeable 
feature ; and although special prices are still being got on shipping 
orders, they have come down to something more like a reasonable 
level. Generally advances of about 2s. per ton are being got, 
steam coal averaging 10s. 6d. up to lls. 6d., delivered Mersey 
ports, with perhaps a trifle more than this realised in special cases, 
where guarantee prompt delivery is required. 

Barrow.—There is marked steadiness in the hematite pig iron 
trade, and makers report the continuance of afgood demand, 
especially for Bessemer descriptions of metal. In forge and 





There was a launch of a steam yacht at the Barrow yard on Wed- 
nesday, the first launch that has taken place since July 17th 
last—a fact which is mainly attributable to the engineers’ strike. 
To-day — Saturday — the Fleetwood and Belfast twin - screw 
high-speed Channel steamer will be launched, and in July the 
first-class cruiser Amphitrite will be launched, 

Coal is in brisk demand, and better prices are noted. 
brisk, and orders are well maintained at good prices. 

Shipping is busily employed at West Coast ports. The exports 
of pig iron last week were 16,365 tons, and of steel 7586 tons, as 
compared with 4285 tons of pig iron and 8585 tons of steel in the 
corresponding week of last year, showing an increase of 12,080 
tons of pig iron and a decrease of 999 tons of steel. The aggre- 


Joke is 


| and 164,280 tons of steel, as compared with 121,697 tons of pig 


iron and 134,307 tons of steel in the corresponding period of last 
year, showing an increase of 28,481 tons of pig iron, and 29,973 
tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE general state of the South Yorkshire coal trade may be set 
down as satisfactory, the full tonnage brought to bank finding 
ready sale at advanced prices. There is a particularly large demand 
in the Manchester market, where steam fuel is being easily sold at 
an advance of 3s. to 4s. per ton. This abnormal condition of affairs 
is, of course, due ina large measure to the stoppage in the coalfield 
of South Wales, but the idea entertained here is that the benefit 
accruing therefrom will be but of temporary duration, as it is not 
expected that the dispute in the Principality will last very long. 
South Yorkshire miners show very little interest in the struggle, 
which they do not believe will be carried to a successful issue ; but 
should it be continued any length of time, and to that stoppage be 
added difficulties in Northumberland and the Scottish coalfields, 
there is no doubt that the South Yorkshire and Midland coalowners 
generally would largely benefit. Although, as we have said, con- 
siderable advances have been already obtained, it must be borne 
in mind that the great bulk of the coal raised in the Yorkshire and 
adjoining districts is contracted for, and the advances only apply 
to such coal as is for sale in the open market. This, of course, is a 
very small proportion of the actual output. 

The demand for household qualities of fuel has also improved, sup- 
plies from the North by sea having been considerably less than the 
average, while the Great Northern and Midland Railway companies 
have sent more than usual. In house coal prices are rather firmer, 
but there has been no general advance in values. Best Silkstones are 
quoted at 8s, 6d to 9s, 6d. per ton ; ordinary, from 7s. 6d. per ton; 
Barnsley house, 7s. 6d. to 8s. 6d. per ton; second, from 7s. per 
ton. For steam coal, owing to the Welsh stoppage, higher rates 
are being paid on all open sales, 10s. to 12s. per ton having been 
given for special sorts, Ordinary qualities form the bulk of the 
trade at contract rates, and those large consumers who made full 
provision before the Welsh strike took place have reason to con- 
gratulate themselves, as any supplies required in excess of con- 
tracted quantities have to be paid for at higher rates. Gas coal 
continues firm, and engine fuel of all kinds is in large demand. 
Supplies of small fuel, although increased by the greater demand 
upon the pits for other classes of coal, remain firm, and here, as 
in the other cases mentioned, the coal not contracted for fetches a 
higher price. Nuts now make from 6s. 6d. to 7s. per ton; 
screened slack from 4s. per ton ; pit slack, from 2s, 6d. per ton. 

The depression previously noted in the coke trade has now 
passed away, and there is a much keener demand all round. 
Ordinary qualities make 9s. to 10s. per ton; best, 11s. to 12s. per 
ton, with every prospect of higher rates ruling before long. Coal- 
owners who are within easy access of the Humber ports or of the 
Manchester Ship Canal are finding a ready sale for all the steam 
coal they can spare at an average advance of ls, per ton, with 
every prospect of the quotations going much higher before long. 
With a view to meet the increased responsibility of coalowners 
under the Workmen’s Compensation Act, speedy efforts will be 
made to secure an all-round advance of from 3d. to 6d. per ton 
from July Ist. 

The iron trade continues very much as last reported, with a tend- 
ency towards hardening. In steel the general report is one of 
continuous briskness, and it is not expected that even if war broke 
out between Spain and the United States the call for steel would 
be very much affected. 

In military, marine, and railway material, the works are fully 
employed, and there is not the slightest fear of there being anv 
change in that respect during the year. In several directions, 
particularly in military material, the productive powers of the 
different establishments are being increased. In the lighter staple 
trades the leading houses report good business, but there is not so 
much doing in the smaller establishments, the bulk of the orders 
now-a-days being taken by the firms who are able to produce very 
largely at a small rate. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE crisis in the Welsh coal trade has very seriously affected 
the iron and coal industry of the West of Scotland. This may be 
said without hesitation, for there can be no doubt that, however 
much the prices of Scotch coal may be temporarily advanced, the 
increase will not compensate for the disturbance caused to trade, 
and the sudden increase in costs of production resulting from the 
high price of fuel. 

In the Glasgow pig iron markets, business has been conducted 
with a remarkable amount of hesitation. By some this is attri- 
buted as much to the unsettled condition of foreign politics as to 
the strike in South Wales. On the other hand, it is argued that 
the prospect of a war between the United States and Spain ought to 
improve the iron trade of this country, inasmuch as it would not 
only stop the imports of American iron into Great Britain, but put 
an end for a time to American competition abroad, No doubt 











many sympathise with this view, but the uncertainty that prevails 
as to the issue of the quarrel with reference to Cuba prevents 
dealers from operating in the markets at present. 

The business in Scotch warrants has been small at 46s, 2d. and 
46s. 14d. cash, and 46s. 4d. and 46s. 4$d. one month. Scarcely 
any demand exists for ordinary Cleveland warrants in Glasgow 
market, but the quotations of this class of iron are 40s. cash, and 
40s. 24d. one month. There has been a limited trade in Cumber- 
land hematite at 49s. 7d. and 49s. 6$d. cash, the quotation for 
delivery in one month being 49s. 9d. to 49s. 95d. Middlesbrough 
hematite is quoted 50s, 9d. cash, but the price is merely nominal, 
as just now there is no business in this class of iron. There has 
been a fair business in Scotch-made hematite, but now it is in Jess 
request than usual, owing to the scarcity of fuel at the steel works, 
The price of Scotch hematite is 53s, 6d. per ton. 

The prices of Scotch makers’ iron are fairly steady. Govan and 
Monkland, Nos. 1, are quoted, f.o.b. at Glasgow, 46s. 74d.; Nos. 3, 
46s, 3d.; Wishaw and Carnbroe, Nos. 1, 46s. 10}d.; Nos. 3, 
46s. 44d.; Clyde and Summerlee, Nos. 1, 51s.; Nos. 3, 47s. 6d.; 
Gartsherrie and Calder, Nos. 1, 51s. 6d.; Nos. 3, 48s.; Coltness, 
No. 1, 52s.; No. 3, 48s.; Glengarnock, at Ardrossan, No. 1, 
51s. 3d.; No. 3, 46s. 3d.; Eglinton, at Ardrossan or Troon, and 
Dalmellington, at Ayr, Nos. 1, 48s. 3d.; Nos. 3, 46s. 9d.; Shottr, 
at Leith, No. 1, 52s.; No. 3, 48s.; Carron, at Grangemouth, No. 1, 
51s. 6d.; No. 3, 48s. per ton. 

There are eighty furnaces in blast in Scotland, compared with 
eighty-one in the preceding week, and the same number in the 
corresponding week of last year. Of the total] now in operation, 
thirty-six are producing ordinary, thirty-eight hematite, and six 
basic iron. Since last report two furnaces have been taken off the 
manufacture of hematite, one of these having been transferred to 
ordinary iron and the other damped out. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6250 tons, compared with 6544 in the corresponding 
week of last year. The foreign shipments do not, sofar, show much 
improvement. 

Imports of English crude iron into Scotland have contracted to 
some extent within the last week or two, first, owing to the Easter 
holidays, and next because consumers in Scotland have been 
curtailing purchases owing to apprehensions of being obliged to 
stop or greatly reduce their output from scarcity and dearness of 
fuel. The arrivals of Middlesbrough pigs at Grangemouth 
amounted to 8400 tons, being 240 tons less than in the correspond- 
ing week of last year. These imports to date, since the beginning 
of the year, have been 127,522 tons, or 7009 tons less than in the 
corresponding period of 1897. 

The manufactured iron trade of the West of Scotland is fairly 
active, but operations are hindered by the difficulties in the coal 
industry. The principal steel works at Newton, Blochairn, 
Wishaw, Motherwell, and Coatbridge were shut down last Satur- 
day from want of coals, but it is expected that they will all be 
in operation next week, 

The colliers have taken every advantage of the situation in South 
Wales to force their employers to give increased wages, Last 
week many of the coalmasters conceded 6d. per day, but the men’s 
demands were ls., and many thousands of them were idle for 
several days, the result being a great reduction in the supply of 
coals. The opinion was held and expressed by not a few that it 
would have been better if the coalmasters had given a shilling 
advance at once, because in that case they would have had a much 
better supply of coals to sell at greatly increased prices, It is to 
be presumed, however, that the employers had good reason for 
the course they followed. 

The shipments of coal from Scottish ports in the past week 
amounted to 212,875 tons, against 178,708 in the preceding week, 
and 163,380 in the corresponding week of last year. The increase 
is pretty well distributed over the ports on the Forth and Clyde, 
and Fife is obtaining its fall proportion. There can be no doubt 
that but for the stoppage of work for several days by the miners 
the shipments would have been considerably larger. Prices have 
been put up about 30 per cent. to the domestic consumer, and 
high rates have also been obtained for prompt shipment. The 
irregularity of prices, however, is so great that quotations cannot 
be given with anything like accuracy. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 

A MORE favourable report can this week be given relative to the 
iron and allied industries of this district, for though the improve- 
ment in the pig iron market is only slight there is a substantial 
business doing in almost all other departments; in fact, in steel 
plates and angles the increase is very marked, and quite a boom 
can fairly be reported, with every prospect that the great activity 
will be continued for the remainder of the year. It may be said 
that the steel plate trade has never been so brisk as at the present 
time, and manufacturers find it rather difficult to satisfy the 
requirements of some of their customers. There is no doubt that 
the industrial dispute in South Wales is adding to the business of 
local manufacturers, as it is driving many customers of Welsh 
firms to send orders to the North of England for execution, as 
delivery can be more readily guaranteed. Political events, 
especially those in connection with the quarrel between Spain and 
the United States, tend to curtail business in some branches, but 
on the whole the adverse influence exercised by these is less than 
might be expected, for the home trade is so satisfactory, and 
it is questionable whether even the ore industry will be affected 
so much as was predicted, for it is hardly likely that war- 
like operations will be extended to Europe, and ore-laden vessels 
are not likely to be interfered with, as ore, unlike coal, 
will not be considered contraband of war. German pig 
iron producers, like our own, are large consumers of Spanish 
ore, and neither their Government nor ours will allow the ore 
trade to be harassed. Other branches of industry are not likely 
to suffer materially through any hostilities that may ensue as a 
result of the Hispano-American imbroglio. 

The price of No, 3 Cleveland G.M.B. pig iron has been kept at 
40s. per ton for prompt f.o.b. delivery, and neither makers nor 
merchants would accept less. The fact that this has been main- 
tained as the price for several weeks leads to the opinion that the 
minimum of prices has been reached. The ‘‘ bears” have done 
their best to force prices down further, and have had circumstances 
in their favour. But now they are becoming more satisfactory, 
and there is not much reason for lower prices. Deliveries are 
increasing, both on home and export account, and shipments are 
quite equal to what are looked for at this season of the year, 
while stocks, which have been increasing during the winter, but 
nevertheless are still small, are again declining, and especially is 
this so in the case of foundry qualities, which are chiefly what are 
required for export. Most of the makers are well supplied with 
orders, so that there is no pressure to sell, neither is there with 
second hands, who have control of only a comparatively small 
quantity of iron. Sellers are realising better prices than have 
been paid in April for several years past, for while 40s. 
is now the lowest for No. 3, last year 38s. 6d. was taken, 
and in the year previous as low a figure as 37s. 9d. was 
reported. The cost of production is, however, somewhat greater 
than it was then, for wages and railway rates, which are regulated 
by sliding scale, have been advanced, and the introduction of the 
three-shift system at the furnaces has added to expenses, Some 
makers will take 40s. as well for May-June delivery as for this 
month, but the leading firms ask 40s. 3d. for delivery up to the 
end of the half-year. For No. 4 foundry, which is scarce, 39s. 6d. 
is paid, and for grey forge 38s. 3d., but all forge qualities are 
plentiful, and therefore do not realise relatively as good a price as 
foundry. of 

The value of East Coast hematite pig iron is well maintained, 





owing to the activity of the steel plate and angle trades, and the 
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likelihood of higher prices of ore as a result of the war scare. For 
mixed numbers nothing less than 50s. per ton will be accepted, 
whereas 47s, 6d. was reported at this time last year. Rubio ore 
for immediate delivery has been sold at 14s. 4$d. per ton, delivered 
in this district ; but merchants wil! not quote for forward delivery, 
as they cannot arrange freights, and there is little doubt that if 
war breaks out shipowners will require substantial advances on 
present rates, and this may lead some of the firms now producing 
hematite pig iron to turn their furnaces on to ordinary Cleveland 
iron, Some increase in the output of Cleveland iron ore is taking 
place. Sir B. Samuelson and Co., of the Newport Ironworks, 
Middlesbrough, have this week re-opened their Spa Wood iron- 
stone mine, near Guisborough, in Cleveland, which has been idle 
for several years. They intend to work it in connection with their 
Charlton pit in the Boosbeck Valley, and a drift has been struck 
through the hill, so that all the stone from the Charlton pit may 
be raised at the Spa Wood shaft. 

The exports of pig iron from the Cleveland district, it is satis- 
factory to report, have improved, so that they are now fully equal 
to what are looked for in April, whereas during the whole of the 
first quarter of this year they fell short of expectations. This 
month to Wednesday night they reached 69,466 tons, as compared 
with 59,530 tons last month, and 73,490 tons in the corresponding 
period of last year to 20th. The stock of Cleveland pig iron in 
the public warrant stores on the 20th was 92,373 tons, or 11 tons 
increase this month ; while 44,279 tons of hematite iron were held, 
the decrease for the month being 63 tons, 

Improvement continues to be reported in the finished iron and 
steel industries, being very marked in the steel plate and angle 
branches, as is noted above, on account of the ‘* boom” in ship- 
building and engineering. Steel ship plates have been advanced 
ls. 3d. this week, and are now realising £5 13s. 9d., while steel 





ing more active. At Swansea anthracite coal is freely quoted as 
follows :—Best, 11s. to 11s, 6d.; seconds, 10s. to 10s. 6d.; ordinary 
large, 9s. 6d. to 10s.; small rubbly culm, 7s. to 7s. 6d., Swansea, 
f.o.b., cash to-day, less 25. 

The following notice, Swansea, requires no comment:—Steam 
and bituminous coals, coke, and patent fuel; prices acording to 
private arrangement, owing to strike. Last week, Swansea 
exported 12,789 tons coal, and 8268 tons fuel; a record notice of 
the slight difference between the two exports. Amongst the 
Cardiff shipments of fuel last week was one of 2100 tons to the 
Pirveus. 

Llanelly continues to show progress in port business, In March 
forty-eight vessels paid dues, the imports reaching a total of 
6048 tons, or 767 tons in excess of the total for the previous month. 
The iron and steel bars total was the most important—3399 tons. 
In the same period the exports totalled 11,542 tons, as compared 
with 10,030 tons during February. 

On Change, Swansea, mid-week, it was reported that there had 
been a slight improvement in pig iron prices, but a great falling 
off in shipment, with a marked reduction in stocks, indicating a 
reduced make. The damping down of furnaces throughout South 
Wales is expected to cause still greater effects. That of the 
Bessemer works reported idle, but a few Siemens busy. During 
the week the shipments of tin-plates only amounted to 25,831 
boxes, receipts from works 56,159 boxes, present stock 189,090 
boxes, as against 138,174, corresponding period last year. Steamers 
are loading for New York and Eastern ports, and two for Russia. 

In the Swansea Valley most of the steel-smelting furnaces were 
closed down last week. At Cwmfelin and Duffryn not one could 
be sufficiently supplied, so no ingots were produced. On Friday 
one-half of the furnaces were re-lighted, and were charged on Sunday, 
and it is thought that the great difficulty as regards this district 





ship angles are at £5 10s., both less 24 per cent. f.o.t., figures which 
are nearly 10s. per ton better than those ruling in April last year. 
At the Moor Steel and Ironworks, at Stockton, which are devoted 
to the manufacture of plates, the Siemens furnaces are being } 
enlarged from 40 to 50 tons in capacity. There is also being intro- | 
duced a special apparatus for charging the furnaces. It is the | 
invention of some of the officials connected with the works, and 
as it is answering its purpose very well, charging by hand will be | 
superseded. The apparatus is on the principle of a dredger, a | 
series of buckets running on an endless band, and these buckets | 
are filled with pigs as they pass the stock of this material. The 
buckets carry the pig iron to the furnace, where it is automatically | 
tipped. | 

The demand for iron plates and angles has not improved to any- | 
thing like the extent that is reported in connection with steel | 
plates and angles, and while iron ship plates are quoted at £5 7s. 6d. | 
and iron ship angles at £5 5s. at works, offers to buy would not } 
be rejected if half-a-crown less were offered. Common iron bars 
are tirm at £5 5s. less 24 per cent. f.o.t., the figure which bas 
ruled for several months. The business in these is of a steady 
character, and is not subject to the fluctuations that characterise 
the demand in the plate trade. The demand is very fair on 
export account. The sheet trade in this district is not so much 
affected by depression as it is in Staffordshire, and both the works 
producing black sheets and those supplying galvanised sheets are 
tolerably well occupied. Steel sheets, singles, are sold at 
£6 17s. 6d. at works, and iron sheets at £6 7s. 6d. 

The coal market is unusually active in the steam and bunker 
coal branches; it is generally busy in April, and the extra business | 
is brought to it by the ditficulties in South Wales and Scotland, 
this resulting in what is practically a boom, and the price of 
steam coal has been doubled within the present month. The extra 
prices are making the colliers in Northumberland uneasy, and they 
are moving with a view to getting higher wages. It is North- | 
umberland rather than Durham that is profiting by the labour | 
troubles in other districts, but many of the coalmasters were 
already so full of orders when the boom set in that they cannot 
take advantage of the higher prices. It is reported that 17s. per 
ton, f.o.b., has been paid for best steam coals for May delivery, 
and for this month 18s. and 20s. is asked by sellers who last 
month were glad to get 8s. 3d. The demand now is certainly in 
excess of the power of supply. Bunker coals are in very pressing 
request, and the price has been raised to 10s. per ton. The 
Admiralty are in need of 60,000 tons of steam coals, and tenders 
have been sent from this district, but orders for only a small pro- 
portion have as yet been given out. The Broomhill Colliery will 
execute these, but at what price has not transpired. Doubtless, 
the whole would have been bought in South Wales if there had not 
been the wages disturbance in the way. Coke is much dearer to 
those who are obliged to buy, but very few ironmasters in this 
district will need to do so until the end of the half-year, and by 
that time they expect that the circumstances that are causing the 
present rise will have disappeared, Foundry coke for export has 
been sold at 18s, per ton f.o.b., and some blast furnace coke at 
15s. per ton, delivered at Middlesbrough, but it is expected that 
next half-year’s price will not be above the average of this half- 
year, 

The Right Hon. Lord Northbourne has joined the directorate of 
Palmer's Shipbuilding and Iron Company, Jarrow-on-Tyne. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE contrast between the clearance of coal at the three ports 
Cardiff, Newport, and Swansea, at present, with those of a month 
ago, isa startling one. Business practically has been suspended, 
and the loss already is enormous. On the 13th there were only 
two coal exports from Cardiff, 1500 tons to Madeira and 2000 to 
Pirzeus. There was one significant item that day, a despatch of 
a large steamer in ballast to Port Said +74 Glasgow. This told its 
own tale. From Newport the same day there was only one 
despatch, 2152 tons to Panama, and one in ballast to Spain. On 
the 15th there was a little improvement at Cardiff ; by strenuous 
efforts half a dozen shipments were made, and seven from Newport, 
most of them under 100 tons. Last Friday on ’Change, Cardiff, 
the bulk of the coal sold was drys, and one cargo was “ picked up” 
of 3000 tons at 16s, 6d. The latest reports from the docks testify 
to improvement, though not yet well marked ; still it is such as, 
coupled with the fact that a number of non-associated collieries 
are working, leads to the hope that the worst has been experienced. 
Latest clearances from Cardiff :—To Leghorn, 930 tons ; Colombo, 
3700; Caen, 470; Cadiz, 1600. From Newport, coastwise, five 
cargoes under 200 tons. From Swansea to Cherbourg, 560 tons ; 
Fécamp, 440 ; Caen, 620 ; San Francisco, 1900 tons ; Treport, 185, 

The re-start of Newport Abercorn collieries has been of benefit, 
but one prominent feature noted at the Exchange, both of Cardiff 
and Newport, is that, scanty as the supply is, there is none of the 
excitement shown in ordinary times when there is a dearth for coal, | 
from the simple fact that the demand has fallen-off most seriously. 
Tonnage is diverted, vessels are wired to other coal districts. On | 
Monday the prices on ’Change, Cardiff, were as follows :—Best 
steam, ; dries, 17s. to18s.; and Monmouthshire, 16s, to 17s, 6d. 
per ton. 

Last report on Change, Cardiff, showed more blue signs, as a | 
coalowner remarked, in a gloomy sky. Attendance was better, | 

| 











and more business was done ; the tonnage continues short. The 
urgent fear new is, that with a resumption of work—which is still | 
doubtful—when coal wagons begin again to run down, steamers 
and sailing vessels will keep off. The present complaint is that 
there is not much free coal on the market, on account of ‘‘ con- 
tracts” having the “‘ pull” of the chief supplies from the pits. 
Every day is, however, expected to yield better results. Mid- 
week coal business was done in Cardiff at 18s. to 20s. for best | 
steam and 17s. to 18s. for dry. Not much business in Monmouth- | 
shires for a day or two, as ‘‘ the chief pits have not got into full 
swing.” Small coal of all kinds is somewhat weak, freight becom- 








| only partially employed. 


is passing. 
Forest last week, and another was charged on Monday. The bar 
mill was also well supplied, and continued rolling from Wednesday 
until Saturday mid-day. A couple of shifts only could be given 
the Duffryn bar mill men, and none at all to Millbrook and 
Cwmfelin. The whole of the tin-plate mills were going at the 
latter works ; Beaufort, Upper Forest, and Clydach, two. Of the 


| eight at Duffryn, six going; three at Foxhole, and another to re- 


start as soon as alterations completed. Cardonnel brisk, both at 
tin houses and mills. This is exceptional, as many tin houses are 
Owing to a change of machinery at 
Ystalyfera all has been quiet, and probably will remain so another 
week, 

Very little improvement at the foundries. 
a solitary casting for two months. 


At Llanelly the tin-plate works are going, but the steel works 


| have been stopped by the failure of a coal supply from Gwaen- 


caegurwen coal for the gas producers. Nearly 300 men are out. 
Stocktaking is proceeding at Morewood’s. Hopes are entertained 
of the future of this place, such men as Sir J. J. Jenkins and Mr. 
Lazarus being amongst the most energetic supporters. 

In the Swansea district the tin-plate men are beginning to hold 
meetings with the intention of restoring the standard, there 
being an impression that the trade is on the up-grade. 

On Tuesday employers made a movement, anda large and repre- 


sentative meeting was held at Swansea, convened by Mr. Trub- | 


shaw, of Llanelly, to endeavour to come to some arrangement on 
the vexed wages question. There were forty employers present, 
representing 271 mills. A long conference in private was held, and 
at the close it was decided to appoint a Committee of sixteen, and 


| the aim will be to hold a meeting of employers and workmen’s 


representatives, so as to place matters, if possible, on a more satis- 
factory basis for the general benefit of the trade. 
On ’Change, Swansea, mid-week, the following quotations were 


| given, but I am afraid that most must be regarded as more or less 


nominal until the old condition of things is restored. I may add 
that the placing of Russian orders in America for very large 
quantities of rail, and the appearance of American pig in British 


markets at 10s. per ton less than ours, are subjects debated by Welsh | 


ironmasters with marked gravity. Glasgow pig iron, 46s. 2d. cash ; 
Middlesboro’, No. 3, 40s. 1$d.; hematite, 51s. 6d. Welsh bars, 
£5 7s. 6d. to £5 10s. Sheet iron and steel, £6 7s. 6d. to £6 10s. 
Bessemer steel bars, £4 1s. 6d.; Siemens best, £4 2s. 6d. Tin- 
plates nominal. Steel rails, heavy, £4 10s. to £4 12s. 6d.; light, 
£5 10s. to £5 12s. 6d. Block tin, £65 to £65 13s. 9d. 

A quantity of iron and steel plant is announced to be disposed 
of by auction at the Abernant works and collieries next week. 

Speculation is active as to the effect of the war between America 
and Spain upon the Welsh steel works, the chief, almost the 
whole, supply now coming from Bilbao. This has evidently not 
been overlooked. For a considerable time consignments have 
been pouring into Monmouthshire and South Wales, and I know 
from personal inspection that very large stocks are held. In 
several works a few months’ entire cessation of supplies would be 
scarcely felt. It is very likely that a stoppage for a time would 
improve home hematite business, It is not likely, except for 
special cold blast iron, that a return to the working of Welsh ore 
would take place. Local papers contain advertisements from 
England for supplies of all mine. Welsh ore of excellent quality, 
with a percentage varying from 25 per cent. to 28 per cent., is 
still abundant, and large quantities well weathered are to be seen 
in the iron district. 

In the House of Commons, on Tuesday, the Cardiff Railway 
Bill was read a second time. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

In Rheinland-Westphalia the iron and allied trades remain in 
much the same state as last reported. A generally steady tone is 
maintained as regards local business, and the works engaged in 
the manufacture of structural material are exceptionally active. 
The employment at the blast furnace works remains pretty lively, 
although a comparatively moderate demand is coming in for pig. 
Rates show improvement, whereas for sheets only a poor inquiry 
comes in. 

The railway department is very fully employed, and so are 
the engineering trades, the tone in these departments being 
extremely confident, as there is every prospect of the present 
activity being well maintained during the remainder of the year. 
Quotations are practically unaltered. For the different sorts of 
raw and finished iron the following prices are noted in the Rhenish- 
Westphalian district:—Foundry pig, No.1, M. 66 to 67; No. 3, 
M. 60 to 61; white forge pig, M. 58 to 59; basic, M. 59 to 61; 
German Bessemer, M. 60 to 62; spiegeleisen, M. 65 to 67 ; good 
merchant bars, M. 125 to 153; girders, M. 121 to 128; angles, 
M, 132 to 135; sheets, M. 145 to 165; the same in basic, M. 135 to 
150 ; heavy plates, for boiler-making purposes, M. 175 to 185 ; the 
same in basic, M. 140 to 160; Siemens-Martin plates, M. 150 to 
158 ; Bessemer rails, M. 116 to 120; light section rails, M. 110 to 
115, all per ton at works. 

Output of coal in the Saar district was for March of present 
year 767,769 t., consumption amounting to 775,942 t. During the 
same month last year 671,627 t. were produced and 682,521 t. sold. 
The coke ovens in the district consumed 153,896 t. 

Regarding the prospects in the Austro-Hungarian iron industry, 
they appear to be less favourable than was anticipated, the fifty- 
five million florins that were demanded for the enlargement of 
the fleet having been reduced to about half that sum. There is 


| altogether a weak tone felt in most departments, and the un- 
certainty with regard to the future is as marked as in the first 
weeks of the year. 
| very moderate. Especially the trade to 
is due in a great measure to a want of civility on the part 
! of the Austrian dealers ; besides, makers often bind themselves to 


Austro-Hungarian export has been and is still 
urkey is sluggish, which 


| 





| whereas last year nearly the total demand of about 21 y, 





Four of the seven furnaces were doing well at Upper | 


| stiffness, 
Some have not done | 
Birchgrove Old Steel Works are | 
| still quiet, and rumour is that it is to remain so for a time. 


| 3452 tons, and coastwise 2400 tons. 





export firms, granting them the sale of their products with 
considering that this renders their articles so dear as so oo 
a successful competition with foreign houses. In the Teekiit 


district, for instance, only German and Belgian nails were sold 
long as the sale of wire nails was in the hands of export firms, 
"y 
was sold from Austria at first hand ; only one wagon was sy — 
from Belgium. German competitors spare neither mena ~ 
exertions, accepting even the most trifling orders and executing 
them with the greatest accuracy, with the sole aim of gainj 
ground, The matter of cost is of no importance, at least in te 
beginning. During the last year 33,474 q. scythes were exported 
from Austria-Hungary, 25,901 q. going to Russia, 1915 «. to Italy 
3163 q. to other countries. During the last ten years 73°8 pe . 
the export in scythes went to Russia, 9°7 p.c. to Germany, 4°7 ie 
to Italy, 1°2 p.c. to Switzerland, 10°7 p.c. to other ‘Connie 
Austrian export in sickles was for the last ten years as wnder:— 





Total. Germany. Italy. Russia, Balkan. 
countries, 
4. q- q- q- q. 
748 638 63 oe 9 
756 AT 32 im .. & 
901 634 1g .. ee: 
1,146 841 143... 6 68 
1,075 E86 116 13 12 
. 998 720 106 55 38 
eo 1,170 669 1'6 131 142 
. 1,581 920 168 256 2. 106 
1,601 918 16 80L .. 196 
1,196 727 110 171 04 
11,167 7500 1078 1092 685 


Germany is the best market for Austrian sickles, consuming 
nearly three-quarters of total export ; the business to Italy is also 
a healthy one, while the demand from other countries is irregular 


| Value of scythes and sickles, exported from Austria during the 
| last ten years amounts to exactly twenty-five million florins, 


A fairly satisfactory business is done on the Belgian iron and stee] 
market, some fresh export orders of considerable weight having been 
secured upon the week. Prices in most instances leave much to 
be desired, but the tone generally is confident, both in the raw 
and in the finished iron department. 

No change worth mentioning has taken place in the French iron 
industry, comparatively little business having been done during 
this week and the last. Prices remain as before, showing but little 
Output of iron and steel in France is stated to have been 
for the last two years as under :— 


Pig Tron. 
Forge pig. Foundry pig. 











Tons. Tons, 
1897 .. 1,9. 78 $20,565 .. .. q 
1896... 1,838,843 500,604 .. .. 2, 
Fin ished Tron. 
Bars. Rails. Plates. Total 
Tons. Tons. Tons. T 
1897 746,503 $ 585 81,185 
1806 746,639 86 81,253 
Steel, 
Bars. Rails. Plates. 
Tons. Tons. Tons. 
1897 547,346 189,862 222,046 
1896 519,257 176,021 221,539 


The imperial Russian geographic company has equipped a 
scientific expedition for the purpose of investigating the seams 
of coal in the Mandschurei. The expedition will start shortly. 





THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


QvoTaTIONs for steam and house coal are nominal, so few of the 
pits working. Coal exports for week ending 16th were, foreign 
Imports for week ending 
April 19th were, pitwood 640 tons ; iron ore, 3566 tons ; pig iron, 
1350 tons ; old rails, 100 tons ; and cargo of poles and boards. 

Pig iron: Scotch warrants, 46s, 04d.; hematite warrants, 4s. fd,, 
f.o.b. Cumberland; Middlesbrough No. 3, 39s. lld. prompt; 
Middlesbrough hematite, 51s. Iron ore: Rubio, 13s. 3d. to 13s. 6d.; 
Tafna, 13s, to 13s. 3d.; Steel: Rails, heavy sections, £4 10s. to 
£4 12s. 6d.; light ditto, £5 10s. to £5 12s, 6d., f.o.b.; Bessemer 
steel tin-plate bars, £4 1s. 6d.; Siemens steel tin-plate bars, 
£4 2s, 6d., all delivered in the district, cash. Tin-plates: Bessemer 
steel, coke, 9s, 9d.; Siemens, coke finish, 10s. Pitwood : No quota- 
tions. London Exchange Telegram ; Copper, £51 15s,; Straits tin, 
£64 13s, 9d. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Aprii 14th. 

IRON and steel makers are crowding business through in order 
to be ready for new work, which mill agents announce is promised 
during May and June, The more favourable financial conditions, 
the large traffic, the worn-out and repair-needing condition of 
so much rolling stock, and the increasing volume of freight to be 
handled, all are helping to lay a broad and solid foundation for 
the rest of the year. Rates for money are low, bankers are liberal, 
crop conditions are favourable, the thousands of little industries 
are buying and using up material. The signs are that the con- 
sumptive requirements for the last seven months of the year will 
leave stocks in producers’ hands at minimum limits. The plate and 
structural mills have plenty of business, all they can comfortably 
handle. The billet mills are also quite busy, but their contracts 
will be executed by June Ist. Prices for billets have weakened. 
The bar and sheet mills need business to keep prices from lagging, 
and the pig iron makers are trying to doctor up prices with a com- 
bination tonic, but there is more froth than body to the movement 
as yet. For a few days past business has been slack, although 
there has been opened up a great many possibilities for work. Ore 
movements have begun on the Lakes, and there will be a rush of 
sg to the furnaces. Few offerings of pig iron are being 
made, pending the attempt to bring about an agreement to restrict 
coal production in bituminous is well maintained. May Ist is the 
period when our annual eight hours’ strike agitations come to a 
head. There are a few growls, but no organised strike will occur. 
The condition of the wage workers is better than for years, except- 
ing, of course, those who are unemployed, but this number, 
fortunately, is steadily decreasing. 








THE CIVIL AND MECHANICAL ENGINEERS’ SocrETy.—A meeting 
of the above Society was held at the Hotel Victoria, Charing Cross, 
on Thursday, April 14th, Mr. B. B. Dodley, vice-president, in the 
chair. The paper for discussion was ‘‘ Pipes and Pipe Laying, 
by Mr. Alfred Hanssen, The author drew attention to the large- 
ness of the subject, and said he would limit the paper to cast iron 
and stoneware pipes, and stated that toa great extent the health 
of the town and country depended on the use of proper pipes. 
Several specimens of pipes were exhibited, amongst others, a fine 
cast iron pipe that had been made over 100 years. One of the 
most important points in pipe laying was the proper jointing of 
two pipes, several methods being discussed, and also the various 
methods used in different countries. The next important point 
was the depth of the pipe to protect them from the frost, and «lsu 
the crushing weight by the passing of heavy carts over the mun 
and sewers, The evening ended by a hearty vote of thanks to the 
author, 
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THE PATENT JOURNAL. 
Condensed from 


Patents.” 


“The Mlustrated Oficial Journal of 





| 
| $255. SiagnaLtinc Enoine Drivers, F. W. Farrow, 
London. 

256. Brake for Roap Veuicves, H. J. M. P. C. de 
gy ey, London. 
8257. PANEL Manuractorg, A. J. Boult.—(H. Danflow, 


Application for Letters Patent. France.) 
—_—_ a 8258. IoniTInG, &c., FLarg of Gas Burners, F. Abbey, 
«.* When inventions have been ‘‘communicated ” the London. 
name and address of the communicating party are | g959, Compounp for ReMovine Patnt, H. G. Smith, 
rinted in italicy. London. 
P 8260. BIcyYCLE-HOLDING AppLIANcg, J. C. B. Townsend, 
5th April, 1898. London. 


_ A. Bruckner, London 
“ Ni ater, | London. 
s, J. and W. Ashton, London, 
VELOCIPEDES, 5 “Green, London. 


8162. GAME. 





= Wueets, H. Dantiou, London. 
an TRANSPORTING PERISHABLE Goons, E. Marquet, 
8167 


ndon. Pi 
By ImprovED WATCHES, &C., A. Manassé, London. 
j 


9, DismoUNTING Heavy Gu Sir  & icuieene. 
aN vhitworth and Co., Ltd., 8. W.A . Noble, and R. T. 
Brankston, London. | 
8170. BEARINGS, 5. Pitt.(S. S. 





Evdand, United 
states.) : : 
gi71. RuBBER DRAUGHT Ease for Horses, J, Bentley, 
London. 
eth April, 1898. 
g172. CrrcuLATING WATER, W. B. Barker, London. 
S173, ACETYLENE Gas GeNERATOR, H. E. Temple, 
173. ACE 
3irmingham. . - 
ae Mik Cuurns, T. Smith, Burton-on-Trent. 
gi73, Weronine INpicaToR, J. Green and G. 
Liverpool. 
gi76. PuriryING Burrer, J. H. 
(Co, Dublin. 
8177. ACETYLENE Gas Lamp, J. B. 
vol. : 
aie. Sotip Gromerry Cuart, F. Gudgin, Croydon. 
gi79, ELECTRICALLY LIGHTING Carriaces, EK. Dick, 
Manchester. 
Winpow F nore J. Redman, Halifax. 
Morors, P. L. Renouf, London. 
Macuinges, B. 


Lloyd, 
Hunter, Blackrock, 


Ashworth, Liver- 





8180. 
sist. Gas 
gisz. Metal oe 
Manchester. 
9183, Tinks, F. ¢ rie London. 
si8t. Ww HEELS, R. Gardner, London. 
. UMBRELLA Fethen -, W. Strefford, Liverpool. 
8186. Cycte Brakes, J. Atkinson and A. J. Gr: unt, 
Manchester. , 
gi87. New Fork CRowN for Cycies, A. E. 
Birmingham. 
g188, CyeLe Brakes, J. 
9189, War Rockets, J. 
8190, Boots and SHors, R. J. C. 
gil, Tires, H. and 8S. Taylor 
London. 
8192. ELecrric Swircues, R. F. Hall, Birmingham. 
8103. OPERATING BRAKES of = Boece G. 3S. Kelsey, 
Birmingham. 
8104, Marrress, R. Carlile and R, Watson and Co., Ltd.., 


Wesselmann, 





Hills, 


G. A. Kitchen, Manchester. 
Milnes, Manchester. 

Mitchell, Manchester. 
and W. McIntyre, 








8195, Rin HEN Ranargs, R. Dobbie, Glasgow. 

8196, MacutNE for CuTtinG Butron-HOLEs, A. L. Smith, 
L iverpoo il. 

8197. ¢ ot RIAGE i amps, T. Sladek, Manchester. 

8198 Tunpisu, G. D. Bakewell, Nottingham. 

$190, PNEUMATIC ps ad CoLvar and SapbDLE, F. Uwins, 
London. 

9200. Rack Puttey, R. H. Hodges, Southampton. 

8201, Sure Taimeies, R. Stokes, Birmingham. 

9202. Oventna Evecrric Batrerigs, 8. F. Walker, 
Cardiff. 

8203. Matcu-nox, G. Loveridge, Birmingham. 

8204. Mitk-suGAR, E. H. Kelly, London. 

9205. AppaARATUsS for Hotprna Meta, W. 
London. 

820, Wrapper, L. o—_ London. 

9207, CycLe Brake, F. W. Ktihn, London. 

8208. Matrix for Tire -CASTING Macutines, H. E. Moul, 





Hillman, 


8200, HaxpLe for Borrie C aps, G. W. Pope and J. J 
Perfitt, London. 

8210. WasHiNG Macaine for Launprigs, T. Aucott, sen., 
Penn row. 

1. Knire Buapes, G. Barker.—(.4. Arleaz, Switzer- 

and.) 

12. Corset Ciips, E. Metcalfe, London. 

13. Wasuine CLorues, J. Hinton, London. 

214. INpicaTING PLACES in VEHICLES, F. 
London. 

8215. Asspestos Borroms for VeaseLs, H. J. 
Burslem. 

8218, penn Ties in Prorger Position, B. Kahl, 
London, 

8217. Heartustone, C. English, London. 

8218, BeLtine, V. Quaedolieg, London. 

8719, SyRINGING Apparatus, K. Friedlieb, London. 

8220. Marcu-Boxks, A. E. Parsonage, London. 

i ‘ RTAIN Devices, E. R. Kainand R. E. Sharman, 
aondon, 

8222. CLutcues for Arc Lamps, G. 
Angold, London. 

8223, IRoniNG Macutngs, R. Oliver, London. 

4. PLate Rack, C. Banks, London. 

5. Firtina Hats, W. T. Moreton, London. 

e Arririciat Song, L. P. Ford and T. W. Barber, 

don, 

SticinG Fruit, G. Ingle, London. 

\ lavorvee ue nines, W. H. Lock, R. Chambers, 
Dolby, W. Heap, C. Holliwell, W. J. Lewis, H. 
ua and M HL. Whittaker, London. 

822), SPANNER, J.E. E. Jackson.—(X. M. Carroll, Queens- 
land.) 

8230. CircuLAR Macuines for Compinc Fipres, the 
ning Syndicate, Limited, and T. Burrows, 
sndon, 

8231, FIRE-ESCAPES, J. Simon, London. 

Healy and T. H. Kraft, 


Molony, 


Wood, 


Byng and A. E. 















232. Dryinc Gratin, T. 
London. 

8233. ELectric Cars, J. T. Himmeger and J. Crowley, 

ondon. 

= — Boarp, F. H. Ayres and W. H. Collins, 
ondon 





8235. Manvuracturg of Paper, C. W. Kimmins, 
London. 
8236. Aquariums, T. and E. Warwick, Birming- 


ham. 

8237. Brakes for VeLocipepes, F. H. 
London. 

8238. Apparatus for FrLreRING Water, J. Mittwich, 
London. 

8239. Apparatus for CooLinc Liquips, G. R. Seaton, 
London. 

8240. Ties for 
London. 

8241, GrinpING MiLLine Cutters, F, Schmaltz, Liver- 
pool, 

8242. CycLe- privinc Cuains, W. H. 
Milners’ Safety Cycle Company, Limited, 
pool, 

8243. — ALLING APPARATUS for CaBs, R. Bowes, Liver- 
JOH 


Bramley, 


Roorixnc Houses, W. Borgolte, 


Jones and 
Liver- 


8244. Soap, C. Davis, H. Arrowsmith, and B. Magrini, 
Liverpool. 

8245. CRUCIBLE STEEL, F. Schadeloock, Liverpool. 

82 Yi Waritina INstRv MENT, W. Birks, 
London 

= Woopen Cop Tungs, R. Haddan.—{J. P. é Hijos, 
Spain, 

= Ciips, H. Hopkins, London. 

$249. ProrEcrion against THEFTS, 
London. 

8250. Carrripors, Explosivstoff-Werke Spiralit Gesell- 
schaft, London. 

8251. VEL ocipEpEs, A. Avrial, London, 

8252. CarTRipoEs for SPorTING Guns, D. E. Langham, 
London. 

$253. WHerts, P. R. Denehy, R. E. Baker, and M. 
O'Connell, London. 
254. ACETYLENE Gas 
London, 


F. Kohler 


Propuction, H. Grubb, 


8261. SpecTacces, F. E. Winslow, London. 

8262. Motor ConTROLLING Devicr, G. H. Rayner.—(H. 
Leitner, France.) 

8263. DRAUGHT-REGULATING APPARATUS, H. T. L’Amie, 
London. 

8264. GLAss-poLISHING Apparatus, O, Imray.—{G@. A. 
Marsh, United States.) 

8265. GLASS-HOLDING APPARATUS, O. 
Marsh, United States.) 

8266. Steam GENERATORS, Vickers, Sons, and Maxim, 
Ltd., and A. Adamson, London. 

8267. ELevatine Spent Hops, H. J. 

ondon. 

8 Jomtine Rats for Raitways, H. W. Falk, 
London. 

8269. Apparatus for Type Founpinc, The Wicks 

| Rotary Type-casting Company, Ltd., and F, Wicks, 

| 


Imray.{@. A. 


Worssam, 











London. 
| 8270. SounpinG Boarps for Pianos, E. Zoega, 
} London. 
Tth April, 1898. 
8271. Fork Crown for Bicycies, &e., J. Heys, 


Redditch. 
| 8272. LockINnG 
afford. 
3. Beis, H. Oppenheimer, London, 
4. Betis, H. Oppenheimer, London. 
275. ANNUNCIATOR Movements, H. Oppenheimer.— 
| (Actien-Gesellachast Mis and Genest, Germany.) 
| 8276. PRIMARY Barreries, 4H. 
London, 
| $277. Swircues for MULTIPLE 
Oppenheimer.—(Acticn-Geallachast Mic and Genest, 
Germany.) 
8278. Fuse Box for E.tectric Licut Cases, D. 8. 
Strang, London. 


Apparatus, W. Cooper and A. Keats, 









8270. Rertex Mirror Actiox, P. H. Meyer, 
London. 

8280. Taps for Drawinc Orr Water, E. G. Whitehead, 
London. 


8281. CenrRirvucAL Dryinc Macuinery, F. P. Middle- 


ton, Manchester. 
8282. Racks, W. A. 


grown and H. Cruse, Man- 


chester. 
8283. “ BaLLtinc” Stivers of Woot, W. B. Lee, Brad- 
ford. 
| S284.‘ RuFFELL'’s HILL CLIMBER, W.A. Ruffell, Edin- 
|} burgh. 


8285. EXTENSION TABLES, J. Kirkman, Keighley. 

| S286. AuToMATIC Macic LANTERNS, C. Parsonage, Liver- 
og 

8287. ATMOSPHERIC BuRNER and MANTLE, H. E. Herriot, 
Mi anchester. 

S288. SpaNNERS, J. Harris and E. E, 


ham. 
8289. CLoset Sor.-pire Junctions, H. L. Wethered, 
Bristol. 


$200. Dryinc Apparatus for Boors, H. H. 
Stock port. 


$201. BRAKE for 


Sack Wueer of Cycres, 8. Jones, 


$202. SeparaTiING Dust, L. F. Gjers and J. H. Harrison, 
Middlesbro-on-Tees. } 
8293. MetHop of Printine on Soap, C. 
pool, 
| 8294. Brusuegs, D. Grayl and A. W. 
| ham. 
| $205. Pweumatic Tirks for Cycies, F. G. Martin, Liver- 
pool. 
82%. StkaM GENERATORS, S. Smith, N. McW. Reid, 
and D. Cairney, Glasgow. 
8207. ANIMAL Snargs, D. Peebles, Glasgow. 
| 8298. Execrro-puoTro TreLecrapnH, A. Bein and J. | 
Breuer, Glasgow. 
8299. Cain for CycLE WHEELS, A. Vale, Birmingham. 
8300. REVERSIBLE Drive for DyeING MACHINERY, J. H. 
and I. Mitchell, Huddersfield. 
8301. ReGIsteERING TELEGRAPHIC 
Ducretet, Brussels. 

8302. WaTER-TUBE BoILeERs, J. Mazitres, Brussels. | 

8303. Castors, G. Mason, Birmingham. | 

8304. Brackets for Curtain Rops, J. J. James, Bir- 
mingham. 

8305. FasteNERS for Capinet Doors, J. J. James, Bir- 
mingham. | 

8306. Water Heaters, W. Oliphant, Glasgow. 

8307. Cycixs, Liddell, Glasgow. 

| 8308. Guns, W. G. Heys.— ~The Dynamite 
and Armam ats Company, United States.) 

$309. PREVENTING WasTE from BrER ENGINES, R. 
Rogers, London. 

8310. CALENDERING Macuings, J. 
chester. 

8311. Bett for Driving Conk Putteys, H. 
Manchester. 

8312. THREADING the SuuttLesof Looms, A. Thomson, 
Manchester. 

$313. WALKING-sTICK FerrRuLE, G. L. 
James, Shipley, Yorks. 

8314. ELecrric Pits, G. and J. Rosset, Brussels. 

8315. WaLNuT Or , H. Steeman, Brussels. 

8316. HicH-pREssURE Gas Enaing, H. 
Brussels, 

8317. Winpino Roper, W. G. Bywater and T. B. Bean- 
land, Leeds. 
8318. METALLIC 

ham. 
). Ececrropgs, K. Krebs, London. 
20. Guarps for CircuLAR Saws, F. J. 
ae J. Hodges, London. 
. Gas CHANDELIERS, J. Bradnock, London. 


Billing, Liver- | 


Turner, Birming- 





INSTRUMENTS, E. 


Ordnance 


Downham, Man- 


Leech, 


Jones and H. 





Crouan, 


Bepsteaps, G. Whitfield, Birming- 





West and 


% & 











CHANGE SPEED GEARING, A. Craig and W. Phillips, 
pl 
8323. Cuan Drivinc WHEELS, A. Craig and W. Phillips, 
London. 
8324 O1L-caNn Tops, F. Lied, London. 
Srrarners, T, W. Otto and J. Bradley, London. 


8 BoiLer Furnaces, A. Rahner and P. D. Minick, 
London. 

8327. Remepy for Gout, J. Lester, London. 

Evectric Arc Lamps, A. Ross, London. 

AUXILIARY SuPPORT for VEHICLES, H. Eastwood, 

sondon. 

8330. TirRE for CycLE WakE 

8381. BicycLe CHAIN ADJUSTMENT, D. 
London. 

8332. SurFAcE ConpENSERS, G. Hookham, E. Jones, 
and Kynoch, Limited, London. 

8333. Matcu-Boxgs, C. E. Meredith and Kynoch, 
Limited. 

8334. WATER-COOLING Devices, G. W. Perks, London. 

8335. Raitway Couptine, W. J. Cook, London. 

8336. Towacco-pIpB CLEANER, W. C. and M. R. 
Latham, London. 

8337. Book-stapLinG Macurngs, C. A. Allison.—(R. H. 
Brown, United States.) 

8338. Exuisitinc Successions of Picrurgs, E. B. 
Koopman, London. 

8339. Waps for Cartripcrs for Sportinc Guns, C. 
Lutze, London. 

8340. FLusHING CistERNs, T. G. Rhodes and R. Gaunt, 











3, C. A. Hill, London. 
F. Patton, 


London. 

8341. Exectric ALARM Apparatus, H. Wigand, 
London. 

8342. SecurING Hats to the Heap, J. H. Roland, 
London. 


8343. Cuimneys for Gas Burners, E. Bohm, London. 
$344. Lockinc Drvick for Boxgs, G. Gunner, London. 
8345. WaTCH-KEY for PREVENTING OVER-WINDING, W. 


Oppenheimer, | gg 


Swircupoarps, H. | 


| 
| 
White, Chelten- | 


| 
| $391. HIGH-TENSION 


8404. Removinc AsHEs, L. Roberts ‘and J. 


| $346, CycLte Mup-cuarp, H. Payne, London. 

8847. CycLe STanps, A. Greenwood, London. 
| $348. ELEcTRICAL MEASURING INSTRUMENTS, A. C. 
| Heap, London. 
| £349. Gear Cutrers, P. M. Justice.—(J. H. Sayer, 
| United States.) 

8350. Forminc Screw Tureaps, P. M. Justice.— 
| (L. BE. M. E. Levent, France.) 


8351. Burrersfor RaiLway Veuicies, W. and C. W.S. 
| Boucher, London. 
$352. Carryinc Compositions, C. E. Stephenson, 
London. 


8353. SHEET METAL Boxes, T. L. Carbone, London. « 

8354. Locxinc Device for Cycies, E. Gradlmiller, 
London. 

8355. REGENERATIVE Gas Furnaces, J. Imray.—(F. 

iemens, Germany.) 





| 8856. Scissors for Currinc Fincer Nails, C. Miiller, 
jun., London. 

8357. Connectinc Pieces of LeatHer, R. Schmitz, 
London. 

835 






3, F. J. Gould, London. 

INNING ENDLESS Cains, A. Hatton and T. 
Mabbutt, Birmingham. 

8360. Rotary Morors, J. Baker, London. 

8361. BorrLe Stanps, J. A. Mason and H. Willis, 
London. 

8362. EXHIBITING ANIMATED 
Pacht, London. 

8363. Sprinc WueeEL, T. Erickisson, Leith. 

$364. Loapinc Heavy Guns, Sir W. Armstrong, Whit- 
worth, and Co., Limited, 8. W. A. Noble, and C. H. 


H. 


Puorocrapus, L. YV. 








Cresswell, London. 

| $366. KNOB AtracuMents, H. J. P. Whipple and L. T. 
| Snow, London. 

| 8867. AckTYLENE VEHICLE, P. Teichmann, London. 

| 8868. Game, E. R. Law, London. 

| 8369. Sprair Lamps, G. C. Otten and K. F. Heuneman, 


London. 

8370. MovaBLe Pov.rry-nousks, H. J. Phillips, 
London. 
71. ELtecrro-maGnets, M. Bouchet, wo 





Sucar, J. M. E. Fontenille and H. G. J. 1 
Desormeanx, London. 

$378. BORE - TESTING 

| London. 

8374. Lamps, G. C. Fricker, London. 


| 83 


Apparatus, T. E. Webb, 








f . Levent, G. Hulbert, London. 

8376. Brip_es for ControLiinc Horskrs, D. F. Hannay, 

| London. 

8377. Apparatus for CemgenTING Carbs, J. Challis, 
London. 


; Steet, W. P. Thompson.—(@. Beh: 
Walljisch, Germany.) 
| $379. CLEARING "TRAMWAY 
| Liverpool. 

| 83880. ImprREGNATING LiquiID, J. Stocker, H. Zander, 
| and W. Déblin, Manchester. 

8381. AppaRaTus for MERCERISING CLOTH, G. Young, 










Lines, W. H. Rymer, 





Manchester. 

8382. Gas Propuction, H. H. Lake.—(J. Graad, 
France.) 

8383, SuppLyinc O1L to Enornes, J. and B. Millot, 
London. 


8384. WaL.ets, N. Buxton, London. 
8385. Hats, M. Roberts, London. 


9th April, 1898. 


Wilson, } 


8386. Cocks or Taps, G. 0. Homfield-Klopp, London. 
8387. Funnet, W. H. Cocks and A. J. Newton, 


London. | Weybridge. 


| 8388. Dampinc Book Leaves, H. O. 8. Cooke, Landport, 
Hants. 


| 8889. Nuts, P. J. Wilson, Sheffield. 


”). Tires, A. Keats, Stafford. 
TRANSFORMERS, A. L. 





Davis, 
London. 

8392. Musica, INstruMENTS, G. Baty and E. Wrigley, 
Manchester. 
8393. ELECTRIC 

chester. 
$394. CoaTEp Piprs, W. G. 
Austria.) 
8395. ‘ SurGicaL TRu 


Arc Lamps, H. V. 
Heys.+{H. W. 


James, Man- 
Dacis, 


. B. Harrison, Dublin. 





8396. GRASS - CUTTING AC ame &e., Worts, 
Norwich. 
8397. Sroors, W. 8. McLennan and T. Morton, 
Glasgow. 


8398, onl P. 8. Swan, Glasgow. _ 
8399. Propucine Gas, J. Getzl and S. Landau, Man- 


chester. 

8400. RuppeR Frawe, F. 8. Cormier, New Brunswick, 
Canada. 

8401. Supports for THEopouites, A. Hein, Man- 
chester. 


8402. REGULATING Dvust-prooF VALVE, W. I. Gibson, 
Glasgow. 

8403. AppaRATus for Cuttinc Faprics, G. B. Ellis.— 
La Société Motte-Bossut Fils et Mengers, France.) 

Jones, 
Stockton-on-Tees. 

8405. Guipinc Warps, A. Jeffs and J. Inches, Stock- 
ton-on-Tees. 

8406. SuspeNDING Mant Es, H. S. Bishop and H. L. 
__ Robinson, Erith, Kent. 

407. Pranorortss, J. Meek, Glasgow. 

8408. Tires, W. J. ’A. Don: uld, Glasgow. 


g 


| 8409. Pratss, J. K. Smith, Glasgow. 


$410. . W. Ivanoff, London. 

$411. Leceines, O. Turner, London. 

842. frosting ‘of METALLIC Pipks, T. Firth, London. 

$418. Arrixinc of ADHESIVE Stamps, J. Symonds, 
London. 

$414. Doors for Coke Furnaces, W. Neinhaus, 
London. 

8415. AppaRaTus for VENTILATING, K. W. P. Teale, 
London. 

8416, Weavinc Frame, 8. W., S., and A. Hallam, and 
D. Hitchen, London. 

8417. Castine Pic Metats, W. B. Johnson.—(M. 

H. C. Carson, 





Killeen, United State+.) 

8418. VELOCIPEDE-DRIVING GEAR, A. 
Coventry. 

8419. Dress-cuaRDs for VELOCIPEDES, 
Coventry. 

8420. AncHors, T. W. Ball, Newcastle-on-Tyne. 

S421. BEARINGS, J. I. 5. Heslop and C. H. Penning, 
Sheffield. 

$422. MupcuaRD Supports, J. McLenna and C. W. 
Cliffe, Sheffield. 

8423. Locxine Devices for CyciEs, J. J. 
Sheffield. 

8424. Drivine Crcis, J. H. Corthésy, London. 

$425. WHEELS, J. McConechy, Glasgow. 

$426. HEeaT-INDICATING Prgeces for Usk in Porrery, J. 
P. Holdcroft, W. Jackson, and A. Tomkinson, 
Stoke-on-Trent. 

$427. SweETMEAT MovaBLe Faces, G. Ratcliffe, 
Leeds. 

8428. Hos-nalxs, W. H. Weight, Bristol. 

8429. VaLves, D. Cameron, F. J. Commin, and A. J. 
Martin, London. 

8430. STIFFENING WEARING APPAREL, T. 
Manchester. 

8431. Avuromatic Cuucks, G. Price and W. Shaw, 
Birmingham. 

8482. MERCHANDISE TRANSPORTATION FRAME, B. R. 
Peyton, Birmingham. 

$438. ADVERTISING Sicns and Drvickrs, H. G. Irwine, 
Liverpool. 

$484. CANDLE-GRIPPING Device, D. Davies and W. Jones, 
Bristol. 

$435. VaLve for CONTROLLING PresskEs, T. R. Wollaston, 
Manchester. 

8486. RaIsina VEssELs, W. P. Thompson.—(F. @. Niel- 
son, Germany.) 

8487. Cyc Les, A. Morrison.—(A. Ferguson, at present on 
theHigh Seas.) 

8438. APPARATUS for DISPLAYING SIGNALS, J. T. Gent, 


F. Bagnall, 


S. Heslop, 





Pickles, 








Bell, London, 


Birmingham. 


8439. Means of GENERATING ACETYLENE Gas, J. Stott 
London. 

8440. Brake for WHEELS of VeHicLEs, W. Chapman, 
London. 

8441. Exectrric Recorpinc System, C. L. Jaeger, 
London. 

8442. Evecrric Circcuir Controiiers, W. 
London. 

8443, Pianes, J. Dawson, Sheffield. 

8444. Piston Va.ves, R. Webster and G. Taylor, 
London. 

8445. PrRinTING TEXTILE MATERIAL, A. 
chester. 

8446. StirFENING Dresses, A. Nicholson and J. Hall, 


D. Marks, 


H. Lee, Man- 


8447. Taps for BaRRELS, T. E. Ovens and J. W. Bentley, 
Manchester. 

8448. Suprort for Bicycies, J. 8. Crowley, Man- 
chester. 

8449. EncLosep Exvectnic Arc Lamps, G. Hill, Man- 
chester. 

8450. MILLING and Borinc Macurvgs, T. Blears, Man- 
chester. 

$451. ComprnaTion Horse Coiiar, D. Spence, Glas- 
gow. 

$452. A Heart PHotocRApHic ALEuM, E. 
London. 

8453. Gear WHEELS, J. 
Northumberland. 

8454. Loom, J. A. Schofield, Keighley. 

8455. Biocx for Woop Pavine for Srreers, T. 
London. 

8456. Moror VEHICLE, H. Courtéen and W. H. Brown, 
London. 

8457. IMPROVED EYELETTING MACHINES, J. E. Hodgson, 
London. 

8458. INFLATION VALVES for PNeumaTic Tires, R. Reid, 


Tedeschi, 
Shaw, Willington-on-Tyne, 


Grace, 


London. 

8459. New Matcu-pox, I. Goodwin, Sutton Cold- 
field. 

8460. Motors, W. J. Crossley and J. Atkinson, Man- 
chester. 

8461. APPARATUS for SENDING MegssaGes, E. Muschik, 
London. 

8462. Sotipiryinc Craupe and REFINED PETROLEI™, 





J. C. Berntrop and M. L. Q. van L. Hulsebosch, 
London. 

$463. MiLis for RoLLina 
gow. 

$464. Incuparors for Cuickens, H. N. 
London. 

8465. Preumatic Tires for Cycies, J. W. Smallman, 
Warwick. 

8466. SautrLe Guarp for Looms, T. Isherwood, Black- 
burn. 

8457. GLass LABELLED Square Bort tes, G. Tittenson, 
York. 

8468. Expriosives, A. T. 
London. 

8469. EXTINGUISHING Gas Frames, E. Knapp, London. 

84 0. EXpLosives, A. Jawson and J. Karstairs, 
London. 

8471. Convertinc Actp SutpHatrs of Sopa into 
Caustic ALKALI, J. Grossmann, Manchester. 

8472. CoLLApsIBLE TENT, J. Sharp, Bournemouth 


Meracs, F. W. Paul, Glas- 
Hodyes, 


Dawson and J. Karstairs, 






st. 

8473. Pneumatic Tires for Cycies, J. P. Jackson, 
Liverpool. 

8474. Rorary Encrves, F. 
gium. 

8475. MECHANICAL Stoxkers, J. Proctor, Manchester. 

8476. Printinc Macuines, R. Allen and J. Davies, 
Manchester. 

8477. ELectric AccumuLaTors, B. A. Bouvier and G. 
L. Augieras, Brussels. 

8478. Comp with MovaB_Le Teetns, L. 


Armaud, Brussels, Bel- 


Widdershov en, 


Brussels. 

8479. Cuarr Cutters, G. H.and A. M. Innes, Hitchen, 
Herts. 

8480. SHopKEEPERS Dummies, B. B. Campbell, 
London. 


8481. Improvep Stopper for Borries, G. Koch, 
London. 

8482. VENTILATING Suarr for Cutmneys, W. 8S. Marriott, 
London. 

8483. SHuTTLES for Looms, H. H. 
United States. 

8484. ELAsTIC Boots, H. 

London. 

8485. Drums for WARPING MACHINES, A. Barlow, Old- 

ham. 


Lake.—(G. Fasv, 





Hees for D. Schmid, 
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8486. Basic MaTERIAL, J. B. de Alzugaray, Shortlands, 
Kent. 

8487. McLTIPLex Pump, W. Maddison and B. S. Elder, 
Durham. 


8488. Wagon AXLE Box, C. Gittus and J. Ruxton, 
Sheffield. 

8489. ELECTRO-DEPOSITION of MeTats, H. W. Wright, 
London. 


, Herefordshire. 
Rawtenstall, near 


8490. Gamer, E. Holcombe, R.S.O. 
8491. GapLess Door, H. Burton, 
Manchester. 

$492. VioLIn MuTE and Bow Guipg, 
Weybridge, Surrey. 

8493. MACHINES for SAWING 
Glasgow. 

$494. BicycLe Frag, E. B. Killen, Glasgow. 

8495. ELecrric SwitcHes and Fuses, J. McFarlane and 
Holland House Electrical Manufacturing Co., Ltd., 
Glasgow. 

8496. Motor Cars, A. G. New, Woking. 

8497. VeHIcLEs, A. G. New, Woking. 

8498. Pepats for Drivin Cycies, J. M. Bridgeford, 
Glasgow. 

8499. Paint, A. G. Brookes.—(A. B. Kittson and A. B. 
Browne, United States.) 

8500. MACHINERY for INSERTING METALLIC FasTENINGS 
in Boots, &c., A. G. Brookes.—(/. W. Brooks, United 
States.) 


G. W. M. Cole, 


Metats, C. H._ Clifton, 


| $501. CENTRE Bearincs for Venicies, P. H. Murphy, 


London. 

8502. Hopper DREDGERS 

London. 

$503. Stipinc SasH FastEeninos, J. M. and P. § 

Dundee. 

8504. MANUFACTURING NaAILs with Dous_e Pornts, A. 
E. Gorse, G. A. Probert, and J. H. Green, 

Worcester. 

8505. TooTrHED WHEELS, 

Surrey. 

8506. SELF-INKING PORTABLE PRINTING Press, W. Smith, 

Glasgow. 

8507. Brick - PRESSING MACHINERY, W. 
Leeds. 

8508. ScaARF FAsTENINGs, J. W. 
Glasgow. 

8509. SprnpLEs and Fiyers, J., P., and N. 
Glasgow. 

8510. BREECH-LOADING Guns, E. C. 
Cheltenham. 

$511. Pocket CLosinG Devicks, J. Moore, London. 

8512. ANaMORPHOTIC LENS Systems, P. Rudolph, 
London. 

8513. Lanp Markers, J. H. Winter, London. 

8514. Skates, R. Bustin, London. 

8515. CrrcuLAR KNITTING Macuines, G. 
London. 

8516. CENTRIFUGAL QUICK-FIRING GuN, J. 
Walker-on-Tyne. 

8517. SHirt Fronts, W. 
Belfast. 

8518. Toy, J. H. Bowes, Eland, Yorks. 

8519. SpinNING MULE SPINDLE, W. 
Oldham. 

8520. SELF-CLOSING 
E. A. G. Michaé 

8521. PNEUMATIC 
Brussels. 

8522. Cycir, A. Mehl, Brussels. 

3523. BicycLe Supports, J. Christie, Glasgow. 

8524. Ti:tina Cup for Lemon Sqursgzers, C. C. Hull, 


and Barcss, F. 


Lobnitz, 


Simpso mn, 


F. W. Jones, Long Ditton, 
Johnson, 
Skinner and J. Jack, 
Fraser, 


and F. Green, 


Sowter, 
Judge, 


Moore and W. Shannon, 


Bradbury, 


CLosEt DIscHARGING APPARATUS, 
and F. Echterhoff, Brussels. 
Cycte Sappiz, C. Specker, 






ms 





London. 
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$525. Conpensxp Tga, A. S. B. E. P. Rahgi, Constanti- 
nople. 

8526. Brakes for VeLocipepEs, J. D. S. 
London. 

$527. SELF-REGISTERING Hyprostatic Doucne, A. Gibbs, 
Southsea. 

$528. ConcENTRATING Orgs, B. J. B. Mills.—‘{7. 4. 
Edison, United States.) 

$529. Breakrine Rock, B. J. B. Mills.—(7. 4. Edison, 
United States. 

8530. Rotis, B. J. B. Mills.—{7. A. Edisoa, United 
States.) 

8531. Extrvarors, B. J. B. 
United States.) 

8532. Brickinc Macatyrgs, B. J. B. 

disor, United States.) 

8533. Dryers, B. J. B. Mills.—(7. A. Edison, Vaited 


Campbell, 





Mills. (7. 4. 
Mills.(T. A. 


Edison, 





Stutzs.) 
8534. Srup-setTincg Macuines, F, A. Errington, 
London. 


8535. Pipk Wrencues, A. J. Boult. (7. MeN. Righter, 
United States.) 


8536. Macuine for Tapprna Nuts, G. Dunham, 
London. 

8537. Macuine for Finisaine Nets, G. Dunham, 
London. 


8538. Nut Locks, A. J. 
United States.) 
8539. ELectric Heaters, E. F. Porter, London. 
8540. Fountain Pens, F. C. Brown, London. 
$541. Bricks, W. B. Hughes, London. 
8542. AppinG Macuives or Recisters, C. C. Clifford, 
London. 
8548. Corron Opryers, J. O'Connell, London. 
8544. A Process for Canninc Foops, E. Norton, 
London. 
8545. Waeets for TRaveLtinc Over Loosk GRrounp, 
D. G. Martens, London. 
8545. Vatves for Pneumatic W. 
London. 
8547. VererinaRy InstRUMENTs, J. Pollock and C. H. 
Huish, London. 
8548. Macuines for Maxina Bricks, T. Buck, Cam- 
bridge. 
8549. Inrropuctne LusRicant into Economisgrrs, J. 
Laird, London. 
550. Magnetic CrrcvIt BREAKERS, W. M. 
London. 
8551. Ecevators, R. C. Smith and J. Cruickshank, 
London. 
8552. HoLprne VenticiRs in Position, C. D. Abel.—(E. 
Erben, Germany. 
8553. Hanp.es of VELoctprpEs, D. M. B. H. Cochrane, 
London. 
8554. Manvuractvrine Catcium Carsipr, E. Tooth, 
London. 
555. ILLUMINATING E. Tooth, 
London. 
556. SUBMARINE Vessets, C. Paul, London. 
ALuMINIUM OxipEs, F, Forti.—(2. 
aly.) 
8. Eac-cupand Sact Ceivar, E. W. Thorpe, London. 
559. Firyinc Apparatus for Turatres, G. Kirby, 
London. 
8560. Rounpine Boor Sores, H. H. Lake.—({M. Bray, 
United States.) 
8561. REFINING SuaarR, R. A. Chesebrough, London. 
8562. Fastentncs for Boxes, J. Althoff, London. 
8563. COLLAPSIBLE Boxes, H. J. Kinsey, London. 
8564. InrLaTinc Pneumatic Tires, B. Thompson, 
London. 
\65. ACRTYLENE Gas, P. Lacoix, London. 
Cutrinc Leatuer, F. Cutlan, London. 
Sarety Bors for Wixpows, A. I. 
sondon. 
38. ACETYLENE Gas, D. Bénézet, London. 
9, SrEaM ENGINE Governors, W. P. Thompson.— 
(F. W. Spacke, United States.) 
70. RoasTiING Ovens for Ores, W. P. Thompson.— 
. Harland and S. D. Crenshaw, United States.) 
. Grinpinc Batts, W. P. Thompson.—{F. Schulze, 
United States.) 
572, Securine Cycies, E. Penning-Dupuis, London. 
. Courtine Traces, F. E. Lack, J. L. Friedmann, 
ad W. F. Paxton, Liverpool. 
8574. Trn-opENERS for CanNnED Goons, T. J. Littler, 
Liverpool. 
8575. Locks, J. Solomon, Liverpool. 
8576. Kyirg CLEANER, W. Notley and W. T. Gregory, 
London. 


Boult.—(T. McN. Righter, 





TIREs, Oliver, 





Scott, 


irs) 


and Hkatina Gas, 


w 


Fontan, 


57. 
It 













Ramus, 







CURLING 
laium.) 
8580. Vatves, C. M. Johnson, London. 

8531. MAKING ARTICLES from AsPHALTE, A. Pieper, 
london. 
8552. TREATING Bretroot, A. J, Boult.—‘L. Hiltnes, 

Germany.) 


Irons, A. J. Boult.—(H. Dujardin, 
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8583. INFLATING PNEUMaTiIc Tires, W. S. Mappin, 
Twickenham. 

8584. Swircn for Ecrecrric Cooxinc Urensits, F, J, 
Down and J. Eck, London. 

8585. Trratinc Bast Furnace Sxiac, J. J. 
Newcastle-on-Tyne. 

8586. Linotype MacuiNes, T. P. Ritzema, Blackburn. 

8587. CONNECTING MatcH-Box to CANDLESTICKs, H. 
Wilkinson, Sunderland. 

$588. Rotary Motors, J. H. Stone, Flax Bourton, 
near Bristol. 

8589. Fixinac TannaTE of Tiranium on VEGETABLE 
Fisre, H. W. Kearns and J. Barnes, Baxenden, 
Accrington. 

8590. Dress Fasteners, D. Hone, Manchester. 

8591. Piue Cock for Fiuips, R. A. Crow, Withington, 
Manchester. 

£522. Rerininc Beer Sucar, C. 
Stein, Liverpool. 

$593. Cuse Sucar, C. J. Crosfield and 8S. Stein, Liver- 


Lish, 





J. Crosfield and S. 


pool. 

8594. REGULATING the CLostnc of Doors, O. Beck, 
London. 

8595. Ease.s, T. E. Heath, Cardiff. 

. BripGE Construction, T. 
Yorks. 

$597. DeLIveRING SHeets, E. Tudor, H. Grimshaw, 
and R. B. Furnival, Manchester. 

—- Oven Heaters, D. Talintyre, Newcastle-on- 

yne. 

8599. HicH PRESSURE APPLICATION, J. T. Cope, Bir- 
mingham. 

8600. PLantnc Mitres, P. Campbell and Sons, Ltd., 
and R. Wilkinson, Glasgow. 

8601. TRANSMITTING Power, J. E. Thornton and. J. P. 
Lea, Altrincham. 

8502. Barriers for Rartway CarriaGEs, C. Lindner, 
Dresden. 

8603, WATERPROOF 
Dresden. 

8604. Locxine Boxts, C. W., E., and G. A. Tonks, 
Wolverhampton. 

8605. Dorsties, J. Ward, J. Ward, jun.,J. Ward, and J. 
Robinson, Halifax. 

8606. RoLLers of Frettrnc Macuines, G. Atherton, 
Manchester. 

8607. SHutTLeE Gvarps for Looms, W. Fielding, Man- 
chester. 

8608. Removinc Or from Stream, E. P. 
Glasgow. 
8609. VEHICLE Frames, J. Liddle.—(The 
Electric Vehicle Company, United States. 
8610. SautrLecocks, A. J. and R. H. Jackson, North- 
wich, Cheshire. 

8611. Toy Paracuvte, A. J. and R. H. Jackson, North- 
wich, Cheshire. 

MeasuRING and DELIvertNG Ligquips, W. Scott, 





Feather, Mirfield, 


Contact Apparatus, G. IThle, 


Waggoner, 


American 





7laszow. 
8613. Pocket Bany Carrier, W. E. Corcutt, Don- 


caster. 

8614. PropeLiers, C. E. Olsen, Glasgow. 

8615, Niautpresses for Lapres, 8, E. Warner-Jenes, 
Long Ditton, 





THE EN 





8616. Scaes, A. J. Boult.—-(D. Myers, United States.) 

8617. CombinED CoLLAR-stup and Tik-HOLDER, J. K. 
Jensen, Birmingham. 

8618. CHECKING the Amounts of Mongys REcEIVED, J. 
H. Betteley, London. 

8619. Wuexts for Veutc.es, J. B. Smith, London. 

8620. FixinGc UMBRELLAS to Cycues, E. C. F. Tardel, 
London. 

$621. Tap for Casks, C. L. Lockton, London. 

8622. DiscHarainc Lines for Savina Lik at Sra, D. 
G. Martens, London. 

$623. Binpinc Straw, F. W. Golby.—(F. Biel, Ger- 

yen.) 

8624. Racks and ArracHMEnNtTs for Cycirs, H. Fisher- 
Spenser, London. 

8625, KNIFE - CLEANING 
London. 

‘. Tosacco Pipr, J. F. Grospellier-Joly, London. 

Rooring, H. J. Murat, London. 

MissiLx, C. C. Baker, London. 

CoNTROLLING Supp.y of FEED-watTEr, A. Forster, 
London. 

8630. MerHop of Preservine Ecos, F. H. M. Rover, 
Edinburgh. 

8531. Banp FasreNnrRs for 
London. 

8632. Gear, I. P. Patton and J. A. Seybold, Ottawa, 
Canada. 

8633. Tires for WHEELS Zucker, 
London. 

3684. Heat Economisers, J. F. Lemoine, London. 

5. Dyesturrs, H. E. Newton.—(The Farbentabriken 

vorma's F, Bayer and Co., Germany.) 

8636, FasreninG the Covers of TANKARDs, J. Gawron, 
London. 

8637. Nosgnac, J. West, London. 

8638. ELECTRO-METALLURGICAL Propvcts, P. Determes, 
London. 

8639. SypHon Borrves, W. B. Fitch, London, 





Devicr, J. C. Richardson, 





Betts, W. Wilkinson, 


of Bicycies, J. 





8640. Meruop of CLostnc Borries, W. B. Fitch, 
London. 

8641. Treatment of OREs, 8S. O. Cowper-Coles, 
London. 


8642, MecHanisM for CanDING Macuinegs, J. Eatough, 
London. 

8648, Exnaust Sirencer for Gas Enarnes, J. 

Rea, J. Rea, jun., J. S. Rea, and H. M. Dinsdale, 
London. 

8644. VARIABLE Sprep Gear for use in Moror Cars, J. 
Rea, J. Rea, jun., J. 8. Rea, and H. M. Dinsdale, 


London. 
8645. TrELEPHONE Drirectorigs, J. D. Browning, 
London. 
8646. Sairt Bosom Protectors, O. J. Lathrop, 
London. 


8647. Batt Bearines, H. Leitelt, J. Deloyia, andC. Doe, 
London. 

8648. Pneumatic Tires for WHrets, J. Reepmaker, 
London. 

8649. ScrEENs, W. A. Kraemer and W. H. Casselberry, 
London. 

8650. ENpLess Rope Rattways, C. L. van Buskirk, 
London. 

$651. Mow1nc Macuiygs, O, Morris, J. Groutage, and 
J. Hunter, jun., London. 

$652. ANKLE Joints, A. C. Wright and A. Stubbins, 
London. 

8653. Penno.tpers, T. Brown, London. 

8654. CiGARETTE Macuine, C. Gloeden, London. 

8655. GENERATORS for MAKING WaTER Gas, 8. Cutler, 
London. 

8656. Puriryinc Beer, H.C, Williams and the Dover 
Electricity Supply Company, Ltd., London. 

8657. Drivinc Cuarns, A. J. Boult.—(/. B. Horne, 
United States.) 

8658. ReGIsTeRING Device for VEHICLES, J. H. Whiting, 
London. 

8659. Pyeumatic Tires for VeLocrpgpEs, P. Taylor, 
London. 

8660. Stanps for Boots, C. Stevens and W. C. Ainge, 
London. 

8661. New EXHIBITING APPARATUS, 
London. 

8662. FastENER for Screws, W. P. Thompson.—{J. P. 
Serve, France. 

8663. ENGINE CYLINDERS, W. P. Thompson.—(J. P. 

Serve, France.) 

8664. Dress Cuarts, W. P. Thompson.—{/. Williams, 
United States.) 

8665. Extraction of To_vot from Orxs, W. Irwin, 
Manchester. 

8666. LABELLING Macurng, 8. Fyfe, Liverpool. 

8667. LABELLING MacHInE, S. Fyfe, Liverpool. 

8668. CooLtive MiLk, W. L. Bourke, Manchester. 

8669. Lire Betts, K. A. Nilsson, Liverpool. 

8670. FasTenincs of CLasps of Bexts, R. J. Liebisch, 

Manchester. 

8671. Door Cueck Sprinos, A. E. Durrant, London. 

8672. Rers for ConrroLtiinc Horsrs, T, L. Evans, 

London. 

173. Gymnastic APPLIANCES, A. W. Hedger, London. 

. COIN-FREED Apparatus, A. E, Durrant, London. 

GENERATORS, A. Graetz, London. 

. COLLARETTES, G. Ellis. London. 

8677. Tram Rai, C. H. Gadsby, London. 

8678. CasH Reotsters, The National Cash Register 
Company, Ltd.{T7. Carney, United States.) 

8679, Strtinc Macuings, C. Fischer, London. 

8680. Draw Hooks of Rat_way VEuIcuEs, W. J. Reffell, 
London. 


E. Z. Taylor, 




































14th Apri, 1898. 


8681. Compination SappLE-PIn for Cycies, H. L. 
Jaques, Manchester. 

8682. CHECK-ACTION BRAKE for Bicycies, J. W. Jones, 
Liverpool. 

8683. ACETYLENE GENERATORS, J. and B, Aykroyd, 
Bradford. 

8684. Breap Puiates, W. Quine, jun., Douglas, Isle of 


Man. 

8685. DistnFecTants, W. C. and M. R. Latham, 
London. 

8686. Friction CLutcues, R. Nuttall and H. P. Roberts, 
Bury. 

8687. Reriectors, S. O. Cowper-Coles, London. 


8688. Cycie Rack, W. J. Taylor, Southampton. 

8689. CLamp for Packrnc Cases, J. E. and A. Tascher, 
London. 

8690. CycLe Pump Atracument, W. E. Halladay and 
G. W. F. Tunnicliff, Birmingham. 

8691. Rowxocks, E. J. Robertson, Ipswich. 

8692. BrusHes, W. Holmes and F. 8. Cooper, New- 
castle-on-Tyne. 

8693. Cycle Brake, R. Thomas, Burnley. 

8694. GENERATOR for ACETYLENE Gas, L. M. Miller, 
Glasgow. 

8695. Means for Treatinc Sewaae, J. J. Edmondson, 
Manchester. 

8696. Tires, J. W. Beattie, Glasgow. 

8697. Cranes, W. R. Green, Newcastle-on-Tyne. 

8698. RepropucinG PictroriaL Dersians, J. Walker, 
Aberdeen. 

8699. Stoppinc Tramcars, R. Sutehall, Stockton-on- 
Tees. 

8700. TrrEs, W. Menzies, Dundee. 

8701. Puriryinc Gases, J. M. Tavernor and E. L. 
Levetus, Leeds. 

8702. Lamps, J. M. Tavernor and E. L. Levetus, Leeds. 

87038. Macuives for Winpino Cotron, &c., J. Boyd, 
Glasgow. 

8704. CycLe Dress-cuarps, L. Lenton, Coventry. 

8705. Urensit for CoLtnary Purposss, R. Chidley, 
London. 

8706. DistRIBUTING Liquips, A. James, London. 

8707. Putt THRovuGH for CLEANING RIFLEs, W. Davis, 
Enfield Wash. 

8708. CIGARETTE-FILLING Macutne, W. Andstem and 
G. A. Hagelberg, London. 

8709. VioLoNcELLO Enp Perc, H. M. Killik, Eltham, 
Kent. 

8710. ELectric INCANDESCENT Lamps, J. R. Quain, 
London 

871l. Vessets for CuTTING 
London, 














Ick, D, G, Martens, 





GINEER 











8712. MACHINE for CLEANING GRAIN, G. M. M. Vazeille, 
London. 

8713, GengRATORS, B. McInnerney, London. 

8714. Fiy-catcuer, F, J. Marshall London, 

8715. UmBre.va for Cycuxs, G, F, Darker, London. 

8716. Fipres for TextiLE Purposks, H. K. Tompkins, 
London. 

8717. VENTILATING Apparatus, J. McHardy and D. 8. 
Froy, London, 
S718. TELEPHONIC 

London, 
8719. Rorary Enaines, C. C. Wampler and B. D. Bloom, 
Lendon, 
8720. Wrexcurs for Piprs, B. Ross and W. J. Reed, 
London. 
721. Car Cove.ras, 8S. Reynolds, London. 
2. Matrices of Linotyprk Macuines, W. H. Lock 





Apparatus, M. Freudenberg, 





and B. Nadall, London. 
$723. Biock FvuEt, 
Wimbledon. 
S724. 


W. Turner and C. Jousset, 

EnveEvorrs, W. L. Dash, London. 

Curqurs, L. and A. Braly, London, 

Sarety Pins, G. Boden, London. 

Cycie Cranks, J. Wetter.—(4. Lotz, Franev.) 

S. ADJUSTABLE TaBLE SIDEBOARDs, W. L. Geissler, 

London. 

8729. Heatina Apparatus, R. P. Fisher, London, 

8730. MrpicrnaL Warers, K. Morstadt, London. 

8731. Stream Evrcrors for Enoines, R. Schleyder, 
London. 

8732. Furnace Deriecrors, R. Schleyder, London. 

8733. Arn Vatves, J. H. K. McCollum, R. Elmsley, 
and W. H. Brouse, London. 

8734. BicycLE UMBRELLAs, W. M. Pentelow and M. 
Weston, London, 

8785. TELEGRAPHIC TRANsMISsION, 8S, Roos and P. 
Biraghi, London. 

8736. Breap, A, G. Hubble, London. 

8737. MeasuriNa Liquip into VesskeLs, H. Simmons, 
London, 

8738. SHEARING MACHINE, M. Wikstrém, Liverpool. 

8739. PoRTABLE TReaADLR, M. Wikstrém, Liverpool. 

8740. Borroms of Birp Caceres, A. Stokes, Birming- 
ham. 

8741. Tintine Beer Barre xs, L. A. and G. Parrock, 
Birmingham. 

8742. Cycre Cuarr, The Balmoral Cycle Company, 
Ltd., and G. H. Taylor, Birmingham. 

8743. Jornts for Revotvinc Turrets, W. D. Stivers, 
London, 

8744. Apparatus for Lirrina Fiurps, F. M. McLarty, 
London, 

8745. FASTENINGS 

















for Burrons, P. A. Raymond, 


London. 
8746. Gun CaRRIAGES, A, Dawson. 
of 


(B. de Montgoljler, 
the Compagnie des Hauts-Fourneauec Forges et 
vies de la Marine et des Chemins de Fer, of Saint- 
hamond, France.) 
8747. LucireR Matcn - Box Suipk, H. 
London. 
8748. MACHINERY for SHapina Corks, J. E. Howard, 
London. 






M. Keene, 


8749. VaLVvE for Firk SPRINKLERS, E. J. Philip, 
London. 
8750. MacuIneRy for Makino Corks, J. E. Howard, 


London. 
8751. Prorrerors for Drive Cuains, W. 
ondon, 
8752. HyDROCARBON 
Rea, J. Rea, jun., J. 8. 
London. 
8753. PROJECTILES 
Toronto, Canada. 


E. Gilbert, 





Motors for Motor Cars, J. 
Rea, and H. M. Dinsdale, 





and Buuietrs, J. C. Langley, 








SELECTED AMERICAN PATENTS. 


From the United States Patent Ofice Oficial Gazette. 


594,020. APPARATUS FOR FEEDING CABLES INTO 
UnperGROUND Conpvulits, W. H. Johnston, St. Louis, 
Mo.—Filed July 28th, 1897. 

Claim.—In an apparatus for feeding cables into 
underground conduits, the combination with a curved 
tubular guide through which the cable may be passed 
and adapted for insertion within the manhole, of 
means for bringing an end of said guide into com- 
munication with a duct communicating with the 
manhole, through which duct the cable is to be 


594,020] 


oi 










SLLLELEEE 
Yitiibe Z 


COICO? 








threaded, and means for securing the curvel tubular 
guide in position at the manhole opening, said means 
permitting the sidewise movement of the guide by the 
cable as it is unwound, whereby the guide is main- 
tained in alignment with the uawinding cable, sub- 
stantially as described. 

594,078. MacuINe For Storinc Wave Power, 4, P. 
Haag and F. J. Friedrich, Fall River, Mass.—Filed 
February 25th, 1897. 

Ciaim.—In a machine for storing wave power, the 
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combination with an air receiver, of one or more air 
pumps, each mounted on a trunnion, and one or more 
levers each carrying a float and connected directly to 
the piston-rod of one of said air pumps, each lever 





being fulcrummed on a different axis from that of its 


) pump trunnion, substantially as described, 
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594,110, Bart-pearina Rotter Coc Wnert, p 
Higgins, Winthrop, Mass.—Filed Pebvun a B I, 
1897. Y leh, 

Claim.—A roller cog wheel having flanges, said 





being provided with open notches or sockets at tee 
perimeters, aud rollers on axles removably lodged in 
’ Hy 





such notches, the axles having threaded ends, and 
devices applied to such threaded ends and serving to 
secure the axle to the flanges, all substantially as shown 
and described. : 


594,112. MeratturcicaL Furnace, B. ¢, 
Pittsburgh, Pa,—Filed April 6th, 1896, 

Claim.—(1) A metallurgical furnace having a fire 
chamber at one end, an outlet flue at the other, and a 
hearth between them, and having a peaked roof formed 
of straight upwardly-inclined roof walls extendingatay 
angle of not less than twenty-five degrees from the hori. 
zontal from the ends of the furnace over the hearth 
and meeting at about the centre thereof, and forming 
a high furnace chamber, substantially as and for the 
purposes set forth. (2) A metallurgical furnac having 
a fire chamber at one end, a hearth, and an end wall 


Lauth, 





at the other end, and an outlet flue leading from the 
same below the top of the wall and narrower than the 
hearth, and having a peaked roof formed of straight 
upwardly-inclined roof walls extending at an angle of 
not less than twenty-five degrees from the horizontal 
from the end walls over the hearth and meeting at 
or about the centre thereof, and forming a high 
furnace chamber, substantially as and for the purposes 
set forth. 

594,283, ANTI-FREEZING ATTACHMENT FOR ENGINES, 
A. H, Reeder, Uniontowa, Pa.— Filed October 2th, 
1896. 

Claim.—The combination with an air + operated 
engine having ts cylinder provided with live air and 
exhaust ports, of an air-comyression pump having its 


594283 | 


= f | 








SSS 











Gy Y 
7 | MA. Z 
HES | | y 
Ly | 
\ AV 
ng 











; 


cylinder extending through the exhaust port of the 
engine and provided with a compressed-air outlet 
opening into the air chest of the engine, said air-com- 
pression pump cylinder serving to prevent freezing of 
moisture in the exhaust port by radiation of heat 
generated by compressing air in the air-compression 
pump, substantially as described. 

534,288. Steam or Like MotiveE-poweR Excine, 0. 
S‘Mick, Hamburg, Germany.—Filed Scptenbes bth, 
1896. 

Claim.—In a steam or like motive-power engine, the 
combination with the cylinders arranged side by side 
with their longitudinal axes at predetermined dis- 
tances apart, the moving elements of said cylinders, 
namely, their pistons and parts reciprocating there- 
with, and the valve gears; of a shaft having four 
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cranks acted upon by the said moving elements and 
valve gears, and set at different angles, the angular 
relation of the four cranks varying in accordance with 
and being determined by their length, the distances 
between them, and the weights of the aforesaid moving 
elements, to counterbalance the reaction forges en- 
gendened by said moving elements and acting upc? 
the crank shaft in planes perpendicular to each other, 
for the purpose set forth 
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A 
\ A DEBATED POINT IN THE THEORY OF THE 
ale GAS ENGINE. 

By James D. Roots, 
amics appear generally to call forth a good 
deal of more oF less captious criticism. The scientific 
ngineer at the sound of the word is at once on the alert, 
pe 2 controversy, and prepares him for the fray. There 
9 nothing controversial in the following sugges- 
aus submitted as a solution of the question, why in a gas 
por does the temperature actually produced as shown 
py indicator diagram only equal about 50 per cent. o' 
the temperature that shoul be produced calculated from 
the heat units supplied ? The discussion of this point 
incidentally affects and offers a solution of some other 
points, one of which is that embodied in the question, 
Why in an internal combustion engine is so small a per 
centage of the heat units supplied utilised as work ? 

It is generally agreed, and I think it is incontestable, 
that a large portion of this loss is caused by the cooling 
of the charge by the jacketed cylinder walls at the 
moment of explosion, and in a much less degree 
relatively to the time occupied by each operation during 
the expansion. If the jacket water be of the temperature 
of 180 deg. Fah., the maximum that could be permitted 
in a gas engine, having a due regard for efficient running 
and the life of the cylinder and piston, then we may take 
it that the inner surface of the cylinder walls has a higher 
temperature than this, and this difference of temperature 
will be dependent on the thickness of the cylinder wall, 
and upon whether the engine is running light or at full 
load. But if it be at full load and with the cylinder 
firing every time—De Rochas cycle—then the tempera- 
ture of the walls would be about 250deg. Fah. Of course 
there are some parts of the inner surface of the ports, 
especially if near the exhaust valve and those most 
distant from the effects of the jacket, which would have 
a higher temperature. But 250 deg. Fah. may be regarded 
as a full average working temperature of the inner surface 
of the cylinder walls. Now if it be considered that the 
temperature of the charge after ignition will probably 
reach 2500 deg. Fah. or 2600 deg. Fah. for a fraction of a 
second,” then it will be easy to perceive that the cooling 
action of the surrounding masses of cast iron at 250 deg. 
Fah. on a temperature of 2500 deg. Fah. must be very great. 
But this cause of loss, viz., that by the jacket water, has 
been generally accepted, and it is my intention to deal 
rather with the next great cause of loss of heat. 

By far the largest component or constituent of coal gas 
is hydrogen; approximately 50 per cent. of coal gas is 
free hydrogen, while there is a further percentage in com- 
bination as marsh gas, olefiant gas, and the heavier 
hydrocarbons. Now when ignition commences the hydro- 
gen haying so much greater an affinity for oxygen com- 
bines with its necessary volume of oxygen first, and 
this combination is so extremely rapid that for purposes 
of the present argument it may be regarded as immediate 
for small size cylinders, as the velocity would be in- 
creased by the compression, though decreased somewhat 
by the dilution and admixture of other and inert gases. 
The gases being enclosed within a cylinder, there is not 
that free surrounding ascending current of air continually 
bringing fresh oxygen, and assisting to carry off the steam 
and other products as they are formed, that there is when 
the gas is burning from an ordinary burner in air. 
But partly to compensate for this there is that continuous 
swirling and eddying of the mixture in the cylinder follow- 
ing the indrawing and compression of the charge, which 
movements would be intensified by the passage of the 
flame through the mixture. Of course the heating power 
as well as the illuminating power of the gas in almost 
every town will vary a little, as it will do, in fact, in the 
same town slightly not only from week to week but from 
day today. But, for the purpose of the argument, it may 
be assumed that one cubic foot of gas will require 1°23 

cubic feet of oxygen for complete combustion or combina- 
tion. Now regarding this from the point of view of the 
gas engine, and taking the proportions in use as one 
cubic foot of gas to eight cubic feet of air—a somewhat 
rich charge—there would be before combustion in a gas 
engine cylinder approximately :— 

1 cubic foot of coal gas, 

1°68 cubic feet of oxygen, 

6°32 cubic feet of nitrogen. 
But in a gas engine cylinder there is another factor 
to be considered. If we assume the compression to 
be 5251b. per square inch—a compression very com- 
monly used—then the clearance or combustion space will 
be two-fifths of —‘ the cylindrus "—the cubic space swept 
through by the piston, and we must add two-fifths of the 
products of the previous combustion to give us the con- 
tents of the cylinder just before compression commences. 
There are, therefore, to be added two-fifths of (1:68—1-23), 
or ‘18 cubic foot of oxygen, which is the amount of 
oxygen in excess of the necessary quantity for combina- 
tion; two-fifths of 6°32 = 2528 cubic feet of nitrogen ; 
two-fifths of 1:393 = ‘557 cubic foot of steam; two-fifths 
of ‘571 = +228 cubic foot of CO,; making a total of 
8493 cubie feet of gases left in the cylinder from the 
previous combustion. The contents of the cylinder, 
provided it were of about 24in. diameter by 35in. stroke, 
and with proportions of gas to air as 1 to 8, would be 
approximately :— 
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1 cubic foot of gas, 
i Ser »» OxYgen. 
;, nitrogen. 

*DOl 45 »» steam 

‘Me, | CO 
This would make a total of 12°493 cubic feet, of which 
223 cubic feet would be active or combining gases and 
10-263 cubic feet inert or diluent gases. 

The size of cylinder assumed which would be necessary 
for this quantity is a very large one, but the proportions 
Would be approximately the same if the engine were 
smaller—indeed, any size may be assumed—provided the 

* This period of time depends upon the richness of the mixture, the 


quantity of retained products, the temperature of the walls, the piston 
speed, and the compression—a sufficient number of factors, 











compression also remained the same and the mixture of 
air and gas were as about 8 to 1. 

Now if we consider a small section of any part of the 
mixture within the cylinder containing 100 molecules, 
then the proportions would be respectively 8 molecules 
of coal gas to 10 of oxygen and 82 of inert gases. 

Fig. 1 represents this proportion, and very graphically 


Fig./. 


G 0.40.6 6. 6..6-0-Gx6 
@oo0 @0 08000 84 
o¢og Oo 6 ¢o Co OC Cc-e 6 
0e8e@0 00008000 
cooogoogoo og O00 
@®o00 @20080 0 0 
ooooqco0dc¢o &.0 
0@00000800 
ooo & 6 & Oe e-¢ 


@®ooe@eod0edc.@odod @ 
@Coal Gas @Oxygen Olnert Cases 


shows the apparently overwhelming proportion of the 
diluent gases. Fig. 1, however, shows the respective 
molecules in a too regular condition, and is intended to 
show by exaggeration the difficulty some of the molecules 
would have in reaching their combining molecules. 

Now imagine that about 50 per cent. of the coal gas, 
or half a cubic foot, has combined with its proportion 
‘25 cubic foot of oxygen to form half a cubic foot of steam 
immediately following the first flash of the ignition. 

Fig. 2 will show 50 per cent. of the mixture as having 


Fig.2. 


o0o°0 000.0 00 6 
O00 @a200800 0 
oo 0.000 00 0 0 
Go @0 0000006 6 
oo@ad 6 6-62 Oo Co Oo @ 
Oo 0 0 0 0 0: @e C0 oO 
o.6 0 60 6 O- ao Oo OO 
oeoo0oao0o0ae0o”70 Oo 
goo oOo ao 6.0 6 2 6.0 
000080086000 


become steam—a fluid hindering combustion in the 
internal combustion engine. In Figs. 1 and 2 it has been 
assumed that the gases are at a compression of 521b. per 
square inch when ignition is taking place at the dead 
point, and in Fig 3 I have endeavoured to show graphi- 
cally the relative distances apart of the molecules when 


Fig. 3. 
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at atmospheric pressure, but with a smaller quantity of 
molecules. 

Eight to one, however, is a proportion of air to gas 
which is richer in gas than the proportions usually 
employed in gas engines, so that the quantity of inert 
molecules interposed between the molecules of the gas 
and air and preventing their combination, or rather delay- 
ing it, is really greater than that shown in the figures. In 
Fig. 8 the expansion has taken place to atmospheric 
pressure, and the relative distance apart of each molecule 
is indicated, if the distance be assumed to be that shown 
in Fig. 1 when at 52°5lb. compression. That is to 
say, assuming each molecule, when not under com- 
pression, does not increase in size, then the distance 
apart of each molecule under atmospheric pressure, as 
shown in ['ig. 3, will be proportionately greater than the 
distance apart when under a compression of 52°5 1b. per 
square inch, as shown in Fig. 1. At any point in the 
working stroke as the stroke continues, the increasing 
difficulty for the meeting of the active molecules will be 
clearly seen. The relative contraction of the products is 
so small that it may be disregarded. The coal gas and 
the oxygen alone are the heat producers or active gases, 
the rest are diluent or inert gases. Of course there are 
some inert constituents in the coal gas itself, but their 
relative proportion is so small that we may disregard 





them. We may therefore fairly divide the whole charge 
into the active or combining and the inert or diluent 
constituents of the working charge, as left in the cylinder 
during compression, although the quantity of steam, 
viv., ‘557, is more injurious to the combustion than the 
same volume of either of the other diluents. 

To return to Fig. 1. The circles having shaded lines 
on them represent the combustive molecules of the 
constituents of coal gas, the black circles molecules of 
oxygen, and the blank circles molecules of the diluent 
gases. It is assumed that the charge is thoroughly 
mixed. Now, if Fig. 1 be examined, it will be seen that 
with so many intervening molecules of diluent gases, it 
would appear to be an impossibility for all of the active 
or combustion molecules to combine in the time allowed 
in an average working stroke, not only because of the 
greater number of the diluent molecules of the gases 
prior to ignition, but also because of the rapid increase of 
the diluent particles immediately following ignition. 

For let us assume that the first flash of ignition has 
passed through the mass of charge, of which Fig. 1 is 
supposed to be a magnified small portion or section. 
Let those active molecules nearest one another, say half 
of them, be now crossed out and regarded as the diluent 
molecules combination will have made them. What 
probability is there of the coal gas and ozygen remaining 
becoming united within the time at their disposal with 
the intervening wall of inert and preventing stuff, for the 
steam being continually formed during the process of 
combustion is more than inert, but actively inert, if such 
a contradiction in terms may be permitted. 

Whether the view indicated in the foregoing question 
be correct or not, it apparently accounts for most of the 
phenomena we meet with. The formation of the steam 
at the outset at the first flash of the ignition, for it must 
be remembered the hydrogen will combine with its pro- 
portion of oxygen first, and that therefore steam will be 
the first product formed, that product which offers the 
greatest hindrance to combustion. Time is therefore 
required to complete the combustion ; meanwhile heat is 
being conveyed rapidly away. This accounts for the 
after burning—‘“ nachbrunnen '’—always seen, and for the 
heat continuing to be given off maintaining the tempera- 
ture, and the expansion line in the indicator diagram, as 
also for the prolongation of combustion even during a con- 
siderable portion of the exhausting stroke. 

As a means of reducing this loss which is known to 
occur, one might suggest a greater attention to the 
agitation of the mixture during combustion, so as to bring 
more of the active molecules of the gases into juxta- 
position in a shorter fraction of time. The other methods 
or devices employed to produce a greater efficiency, such 
as higher compression, greater expansion, greater piston 
speed, would upon this reasoning be effectively aided by 
increasing the agitation and movement of the charge 
during combustion. 

Indeed, there can be no doubt that each of these—higher 
compression before ignition and greater piston speed— 
would in effect produce a greater agitation of the mixture, 
and may possibly be dependent for a part of the resultant 
benefit upon the greater agitation and swirl produced at 
the moment of ignition. 

The action here discussed may be considered indepen- 
dently of the kinetic* theory of gases, as also of the ex- 
pansion, except in so far that as expansion increases and 
the pressure decreases, any uncombined molecule would 
have an increasing difficulty in finding its affinity. 

As so large a proportion of the heat is given to the 
mass when expanding, a certain further loss must occur 
in the difference of specific heat, not certainly in so great 
a degree as would be indicated by the difference in the 
specific heats of air at constant volume and constant 
pressure. There is only one moment, a very small 
fraction of a second, at which the charge could receive 
heat at constant volume (and the ignition is usually or 
should be slightly after this), that is when the piston is at 
the dead point and the charge is at highest compression. 
There is possibly a certain loss, also an unknown quantity 
by the change of the specific heats of the gases com- 
posing the charge at the high temperatures reached. 

The figures indicate how necessary it is to remove all 
products from the cylinder and to use a high compres- 
sion. In view of the fact, also, that in the internal com- 
bustion engine combustion is usually continued after 
ignition, not only throughout the whole of the working 
stroke, but for a period of time after the working stroke, 
usually nearly equal to the time occupied by the working 
stroke itself, it is equally necessary to endeavour to utilise 
some of the heat lost in the exhaust gases. Of the total 
heat of the combustion of the working charge, 45 per | 
cent. to 50 per cent. is lost in the exhaust, and itis neces- 
sary, in order to utilise some of this lost heat, to employ 
a compound cycle. A large amount of this loss, probably 
30 out of the 45 per cent., could be turned into work by a 
judicious method of compounding or employing the 
exhaust gases a second time to perform another working 
stroke. 

In the De Rochas cycle, upon which all really practi- 
cable internal combustion engines at present run, a tem- 
perature of nearly 1000deg. Fah.—the temperature 
approximately of the charge when the exhaust valve 
opens—is thrown away, and therefore, in large engines 
particularly, a very considerable saving might be effected 
by a further expansion of the working charge. 

The reasoning as applied to a gas engine applics 
equally, mutatis mutandis, to the oil engine. 








Tur growth of industries in the Argentine Republic 
makes the demand for industrial machinery large and increasing, 
and this, added to the reviving activity now showing itself in 
agricultural life, will occasion an enormous importation of 
machinery in the near future. It is gratifying to know that 
English makes have established themselves in favour, so that with 
active representatives on the spot most of the business should be 
done by English firms. 

* Perhaps it would have been better to have used the word “ particle” 
instead of “‘ molecule ” to avoid any misunderstanding. 











THE EXTENSION OF THE PORT OF ANTWERP. 
No. III. 

Ovr two preceding articles have afforded our readers 
all information respecting the three projects submitted to 
the Belgian authorities for improving the navigation of 
the Scheldt and the present shipping accommodation 
available at the port of Antwerp. To these three, M. 
Franzius, to whom they were referred for him to report 
on, added an alternative scheme of his own, differing but 
slightly from one of them, that is, the Hawkshaw- 
Brialmont plan. The report of M. Franzius was subse- 
quently laid before M. Pierrot, engineer-in-chief of the 
Ponts et Chausseés, who, while endorsing generally the 
opinions of his colleague, nevertheless felt it incumbent 
upon him to differ from him in some material points, and 
to propose a modified project better calculated to accom- 
plish the desired result. Thus we have M. Franzius 
suggesting an alteration in the Hawkshaw-Brialmont 
scheme and M. Pierrot putting forward a design of his 
own in the place of the alternative plan advocated by M. 
Franzius. We have no intention of criticising the system 
pursued by the Belgian authorities, though some of our 
readers might think that the practice of permitting 
referees and arbitrators to submit alternative plans of 
their own is apt to create a good deal of confusion and 
unnecessary delay. The alteration proposed by M. 
Pierrot possesses some distinguishing characteristics, 
which are worthy of due consideration. In the first 
place, it affords a flatter curve when clearing the old 
bends of the river, as shown by the thick black lines in 
the accompanying plan, extending from A to B, C to D, 
and from E to F. Another important detail in the alter- 
native scheme of M. Pierrot is that it prolongs the new 
channel or river bed to the Waarde Reach, for the reason 
that in this part of the waterway there is at low tide a 





minimum depth of water of 43ft.—more than sufticient to 
float the largest ship yet launched. By easing the curves | 
of the river banks to a greater degree than proposed in | 
the alternative project of M. Franzius, the navigable | 
channel will be relieved from all bends and elbows, and | 
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M. PIERROT'S SCHEME 


while possessing sufficient breadth and depth, will offer 
every facility for the passage of vessels, which it does not 
possess at present. 

The object of carrying the improvement of the channel 
so far down stream as the Waarde Reach is to obviate 
all necessity for the shipping using the passage of the 
Zuidergat—represented by the letter H in the accom- 
panying plan. In passing along this passage, large ships 
have to wait for the rising of the tide, whereas by the 
proposed modified project of M. Pierrot they would find 
better accommodation at Bath. At this point—as a 
reference to the plan will indicate—the river takes a very 
sharp bend, and in addition, the maximum breadth or 
waterway becomes at certain times excessive, or dispro- 
portionate to the depths corresponding to different dis- 
tances in the same cross section of the channel. The 
tidal wave in this portion of the Scheldt does not enter 
nor make any advance without having many obstacles to 
overcome, and when it has overcome them it loses in the 
struggle a large proportion of its original hydraulic 
power. But by dredging to a suitable depth and width 
the bed of this part of the river, the translation of the 
tidal wave would be greatly facilitated, and would benefit 
both the down as well as the up-stream reaches of the 
river with respect to the port of Antwerp. Once the 
hydraulic power of the tidal wave were increased, it 
would very largely contribute to the dredging of the river 
bed as the works proceeded. M. Pierrot further observes 
that when these improvements in the bed of the river 
are effected, the times of alternate high and low water 
would be much more regular than they now are, and 
that there would also be a slight decrease in the total 
rise in the immediate vicinity of Antwerp. This latter 
contingency is worth consideration when the nature of 
the surrounding country is in evidence. Furthermore, 
these remedial measures would cause without dredging a 
slow but certain deepening of the navigable channel to a 
maximum depth of 33ft., instead of 26ft., the limit fixed 
by M. Franzius in his scheme. At certain points along 
the course of the Scheldt the force of the existing current 
would be considerably diminished, to the benefit of the 
navigation ; but there is no doubt that its mean velocity 
would be slightly augmented, though not to such a degree 
as to produce any untoward results. Anticipating that 
an objection might be taken to the wide open curves he 
advocates in his own modified design, M. Pierrot combats 
it by his own experience. He has observed that the 
river on the up-stream side of Antwerp has kept its 
normal course, without calling for any dredging operations, 
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although its waters there flow through curves both open 
and wide, and of very considerable length. 

So far as the proposed alterations in the present course 
of the Scheldt are concerned, that is, in the different 
plans, there is nothing more to be placed before our 
readers for the present. Passing on to a consideration of 
the sections, both longitudinal and transverse, there is a 
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lar intervals of 330ft. bet em etlina) call 
regular intervals of 380ft. between the vertic i 
and the depth of some of the most peaninen, ae 
the bed of the river marked in feet. These would he 
to be removed by dredging, unless the increased oh 
afforded by the better regulation of the tidal wees 
of itself sufficient to clear them away. It is Bayon 
remarkable that the proportions and the dimensions of -_ 
of the cross sections of ‘he 
Scheldt have remained Dearhe 
constant for the last oe 
tury. One in particular near 
Kruisschans, gives the 
sults recorded in the onde. 
panying table :— ‘ 


Bath. 


{ 


"1 viv Vv : a 
23 2¢ 25 26) br 28| 28 30 31 [2 33| 38 
cam as Oe ee ns ae a a 


| 
Ht | i! 


Date. Area in square feet, Breadth, 
1800 52,250 ; 
1862 53,240 
1877 47,960 
1891 48,840 


1893 17°850 2152 


2240 


Mean 50,048 


. 2160 
The breadth registered is 
that at low water. ( )bviously 
therefore, the mean of the 
five dimensions arrived at 
would be a safe section to 
adhere to in determining the 
area and breadth of the new 
channel at the level of low 
water. In Fig. 2 is shown 
the longitudinal section of 
the navigable channel jn 
accordance with the project 
of MM. Bovie-Dufourny, in 
which the varying depths of 
the channel are marked 
along the line A B. which 





NAVIGABLE CHANNEL OF THE SCHELDT 


good deal to be said. In the first place, it is essential 
that a minimum depth below low water of the new bed 
of the navigable channel must be determined and fixed 
upon. Since for the last dozen years a depth of 26ft. 
below low water has been maintained in front of the 
quays at Antwerp, that fact determines the minimum 
depth in future. The level of low water between Antwerp 


give a total fall for that 
distance of 2°4ft. M. Fran. 
zius enters fully in his report into the calculations 
necessary to ascertain the proper depth, slope, and 
widths of the bed of the channel, and at high and low 
water, but it will be sufficient to allude only to the results 
at which he arrives and those obtained by other com. 
peting parties. Having calculated three standard sections 
for different parts of the new channel, the intermediate 
ones may be determined 
with all practical accuracy, 


Fig 7. 
either by the method of 








interpolation or by graphic 
representation. It is clear 
that the dimensions of these 
three sections being fixed, 
that the section, the depth, 
and the breadth of that part 
of the river on the up-stream 
side of Antwerp will be in 
the inverse ratio of the dis- 
tance by water from Ant- 
werp to Bath, bearing in 
mind that the total quantity 
or volume of water will be 
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CROSS SECTION OF PROPOSED BED OF 
and Bath presents a small fall of 8}in., so that it would 
be necessary to adopt a correspondingly gentle slope for 
the bed of the channel. A depth at Bath of about 28ft. 
would answer all purposes. In Fig. 1 is represented a 
longitudinal section of the navigable channel of the 
Scheldt between Antwerp (Brought) and Bath, a distance 
of 214 miles. The soundings are shown from 1—3#4 at 


practically a constant quan- 
tity. Thus the sectional area 
near Burght will depend upon 
the distance between that 
place and the section of the 
river at the point a a up 
stream. The shorter this 
length the greater will be the 
transverse area. In the 
Bovie-Duforny projectin Fig. 
2 this distance is five miles. 
A section of the Hawkshaw- 
Brialmont scheme is given 
in Fig. 8, in which the dis- 
tance from Burght to a ais 
reduced to 3°3 miles, and in 
Fig. 4, which represents a 
section of the alternative 
scheme prepared by M. 
Franzius, the length is made 
equal to only 2‘8 miles. The 
line A B in Fig. 4 shows the 
depth of channel bed, on 
the assumption that the 
section adopted is of a trape- 
zoidal form, while the lower 
line C D fixes the depth for 
a parabolic section. In all 
three projects the slope 
varies to but a very slight 
extent. The three ideal sec- 
tions are taken at the point aa 
in the vicinity of the Kat- 
tendyk Dock, at an interme- 
diate point, and B B, and at 
C C, the down-stream termi- 
nation of the proposed new 
channel. The position of 
these points, as well as their 
relative distances, vary I 
each of the longitudinal sec- 
tions of the three schemes 
represented in Figs. 2, 3, and 
4. In the Bovie-Dufourny 
scheme the distance from 
the starting point O at 
Burght to the first section 
aa is 5 miles, in the Hawkshaw-Brialmont scheme 
3°3 miles, and in the alternative design of M. Franzius 
28 miles. Corresponding with the profiles in I'igs. 2, By 
and 4, there are details of the cross sections of the new 
bed of the river proposed by the competitors, given In 
Figs. 5, 6, and 7. These drawings show the gradual 
inerease of the area of the revised waterway at six differ- 
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nt points along the proposed new course. 
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further considera 
the general opinio 
ars to 


nof the examiners of the plans sub- 


leration of the Bovie-Dufourny scheme, as | paratively short pioneer ocean route—from England to | 
| America—where the vessels had been successively en 
be decidedly adverse to it, a brief com- | larged, from the advent of the Great Western to that of 
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Fig. 87—CROSS SECTION OF 


in Fig. 6 is the only one which is unaltered in the alter- 
native design put forward by M. Franzius. In fact, on 
comparing the dimensions of the several sections in l’igs. 
6 and 7, the maximum difference between any two | 
similar widths does not much exceed about 80ft. in a 
total width of 2396ft. Admitting the correctness of the | 
assumption stating that the distance between Burght | 
and the nearest down-stream trial section at the point 
aa should be inversely as the area of the transverse 
section at a a, the following table will indicate the | 
increase and decrease respectively :— 


Distance Depth 
in Section of Width Width 
Author of scheme. feet in square bed at at low at 
from O feet. low water. bed. 
toad. water 
Miles. Feet. Feet. KF cet. 
3ovie- Dufourny . o 22,000 2 25 1100 581 
Hawkshaw-Brial- 
mont 33... 25,100 ... 259 1214 671 
Alternative scheme 
of M. Franzius 2°8 ... 25,850. 26 1241 719 


It is also assumed, in adopting the data for the fore- 
going tabular comparison, that a practically similar pro- 
portion will be observed for the reduction in the area of 
the waterway on the down-stream side of a a as obtains 
between the sections of the lengths B B—C C and a a— 
BB. The slope is taken for a common quantity, which 
for the last two schemes it really may be without appre- 
ciable error. Owing to the fact that Antwerp is not well | 
adapted for a packet station, a project is at present under 
serious consideration, to which we shall further refer, for | 
making Heyst, in the vicinity of Bruges, a port of call. 





SHIPBUILDING AND MARINE ENGINEERING | 
ON THE THAMES IN THE VICTORIAN ERA. | 
No. XVI. 
Tuar the success attending the introduction of wood | 
bearings for screw propeller stern shafts gave every | 
indication of becoming permanent was evidenced by the | 
number of screw ships added to our Navy in the interval | 
between their first application in 1854 and the building | 
of the Thunderbolt in 1856; as in the former year there | 
were but 162 such ships, of 35,900-horse power, existent | 
in the service, while the latter year’s Navy List showed 
a total of 345 screw vessels, with an aggregate engine 
power of over 76,000 horses. That amuch larger increase | 
of such vessels and engine power had also taken place in | 
the same time in the mercantile marine of the country 
1s verified by the records, notwithstanding the fact that 
many originally screw-fitted ships had been converted 
into sailing ships. 

These latter were, however, what were known as “ long 
passage ships,” and being found wanting in the crucial | 
test applied to all other vessels, viz., their ability to earn | 
money for their owners, they were consequently con- 
verted into simple sailing ships. But there was one great | 
and important reason why this seemingly retrograde move- | 
ment in ocean steam navigation was broughtabout. It had 
taken shipowners some time to discover, and at length 
to admit, that a greater advantage, both pecuniary and 
otherwise, lay in the employment of a small number of | 
arge ships than in a great number of small vessels, 
especially for long voyages. This had been distinctly | 





Now, if it were necessary, at the date of the Persia, 


at high water, L—W that at low water, | make her commercially successful on the Atlantic route, 


how much more necessary was it that a vessel should be 


f which are marked in feet, and the depths | of still greater dimensions for an Australian voyage of | 
25,000 miles ? 
made in less time than those of clipper sailing ships, 





‘““GREAT EASTERN” AT HER PADDLE ENGINES 


then it was imperative that their capacity for the car- 
riage of fuel must be such as to make them independent 
of supplies from coal depéts on the voyage. 

It was with such views that the owners of the most 
notable ship of the decade—1847 to 1857—ordered the 
building of the Great Eastern steamship in 1854. 
mammoth vessel was constructed at the now extinct 


shipyard of Messrs. Jno. Scott Russell and Co.—formerly | 
requisite strength and resistance at the proper points. 


Messrs. Robinson ‘and Russell—at Millwall; and as her 
building, launching, and subsequent career occupied a 


| large share of the world’s attention, we purpose giving 


If the voyages of steamers were to be | 
| 22,500 tons; her estimated load water draught being 30ft. 


This | 


| 
Omitting | proved in the case of the ships employed on the com- | it was demonstrated that for a similar vessel on a.25,000 


miles—or Australian—voyage she would have to be at 


| least 520ft. long. This showed that the conditions of 


the voyage compelled the adoption of a vessel of extra- 
ordinary length for so great a steaming distance—the 
Great Eastern being intended for the Australian trade— 


Thus H—W represents the width | that a vessel should be 390ft. long and 45ft. beam to | so to ensure a sufficient capacity to satisfy all possible 


| requirements, Mr. Brunel gave the new ship, which was 


built entirely of iron, the following principal dimensions : 
—Length between perpendiculars, 6&0ft.; breadth, 
extreme, 88ft.; depth of side, 58ft.; gross tonnage, 


The Great Eastern was propelled. 
by both paddle-wheels and a screw, 
driven by independent sets of en- 
gines of an aggregate nominal 
horse-power of 2600. Before, how- 
ever, describing her propelling ma- 
chinery, we will briefly record the 
details of construction of the ship 
herself. 

For their better understanding 
we give in Fig. 87 a cross or trans- 
verse section of the vessel taken 
through her paddle engine room, 
or about 290ft. from her stem, which 
shows one of the principal features 
in the structure of her sides and 
bottom, in which every precaution 
was taken to ensure, with sound 
workmanship, the greatest stability 
and strength, combined with the 
least weight and expenditure of ma- 
terial. Throughout the length of 
the ship the cellular construction, 
shown in the illustration, of the 
sides, the bottom, and main deck, 
converted the whole structure into 
one immense tubular beam, which 
was further strengthened by ten 
water-tight transverse bulkheads 
60ft. apart, and two longitudinal 
ones between the after—screw— 
engine-room, and the forward 
boiler-room thwartships bulkheads, 
dividing this space—about 350ft. 
long—into compartments 60ft. by 
30ft., in which there was no door 
or opening below the line of the 
second deck. 

The ship’s bottom and sides, up 
to 8ft. above the deep load line— 
as shown in our illustration—were double, of plate 
iron 3in. thick, the width between the inner and 
outer skins, 3ft., being framed into cellular spaces by 
plate iron webs running longitudinally throughout the 
structure, the web plates being secured to the side plating 
by angle irons, to which they were riveted, the distance 
between the longitudinal webs being so disposed through- 
out the sides and bottom of the ship, as to give the 


Each cellular space was riveted and made water-tight, 
and so connected that water could be admitted to any 


3 





Fig. 88—PLAN OF SCREW ENGINES OF “GREAT EASTERN” 


for the benefit of present readers of our journal—a | number of them throughout their height on either side 
generation having passed away since she was laid down | of the ship, and so put her in proper trim, thus introducing 


—a brief description of the constructive features of this 
vessel, together with some illustrations of her propelling 
machinery. 

The design and conception of this great ship was due 


to Mr. I. K. Brunel, the noted engineer of the time, who, | 


as we have previously stated in our earlier articles, 
designed the first successful transatlantic steamships, the 
Great Western and Great Britain. Prior to the final 
decision as to the dimensions the great ship should have, 
a calculation had been made on the basis of the coal 
capacities of the then existing Atlantic steamers; and 


a system of water ballasting, as well as enabling the ship 
to be listed for repairs to her under-water fittings, or her 
bottom. 

The vessel having no keel, nor ribs springing from it, 
as in ordinary ship construction, her hull was practically 
composed of two skins kept apart by longitudinal instead 
of transverse ribs, which considered with the subdivision 
into cells, thwartships and longitudinal bulkheads, and 
the double main deck, give a very correct idea of the 








great strength of the structure as an entity. In addition 
to her propelling machinery, the Great Eastern was fitted 
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with six masts, five being of iron, and one—the mizzen 
—of wood. The yards and other large spars were of iron, 
and the standing rigging of iron wire rope, the shrouds 
being set up by a special contrivance for letting them go 
instantaneously in case of need. Three of the masts 
were square rigged, and the others fore-and-aft rigged. 
With all sail set the ship could spread about 4800 square 
yards of canvas, which with a strong breeze on the 
quarter—without the aid of steam—was calculated to 
drive her through the water at 15 knots an hour— 
a speed which she never attained. The yards 
and gaffs of the ship were the largest ever con- 
structed on the Thames or elsewhere, the main yards 
being 124ft. long, and 33in. diameter at the largest part, 
and weighing from 15 to 17 tons each; the hoisting of 
the largest one, however, with the means at the com- 
mand of the builders, to a height of nearly 80ft. from the 
ground, took less than two minutes. 

As previously mentioned, the propelling machinery of 
the Great Eastern consisted of independent sets of paddle 
and screw engines, each having their own sets of boilers. 
The paddle engines, designed and constructed by Mr. 
John Scott Russell, an athwartships view of which, in ele- 
vation, we give in Fig. 87, consisted of four oscillating 
cylinders 74in. diameter, with a piston stroke of 14ft.; 
each pair of cylinders, their piston-rods taking on to 
one crank pin, with an air pump and condenser, 
formed a complete and distinct engine. The two 
paddle shafts were connected with the main crank 
shaft by friction clutches, by means of which the two 
pairs of engines could be easily connected or disconnected 
as desired. The cylinders, slide casings, and steam pas- 
sages, were jacketed with steam of 60 lb. pressure sup- 
plied from auxiliary boilers. The steam was admitted to 
each cylinder by two separate slide valves, each of which 
was double ported, separate expansion valves being pro- 
vided to cut off the steam at different points of the piston 


Sect/on at Centre. 
Tue Exomeer” 


Figs. 89, 90, 9I--INVERTED CYLINDER ENGINES OF ‘ GERMANIA"”—HUMPHRYS, TENNANT AND CO., 


stroke, throttle valves being fitted as near to them as 
possible, and made to work by hand. These engines 
were designed to work up to 3300 indicated horse-power 
when making 11 revolutions a minute with steam at 15 lb. 
per square inch, cut-off at one-third of the stroke, or to 
about 5000-horse power, with steam cut-off at one-fourth 
of the stroke. 

Steam for supplying the paddle engines was provided | 
by four double-ended tubular boilers, in two sets, each set 
having about 8000 square feet of tube service, exclusive 
of flue and furnace, and about 400 square feet of fire-bar 
surface; and designed to supply sufficient steam, with 
moderate firing, at 15 Ib. pressure, cut-off at one-third of | 
the piston stroke, for the engines to develope 1800 indi- | 
cated horse-power; or with full firing and 25 Ib. steam | 
cut-off at one-fourth of the piston stroke, 2500 indicated 
horse-power. The boiler feed-water was supplied by sepa- | 
rate feed engines. All the feeds could be connected, or 
the contrary, so that any one donkey feed pump could | 
supply any of the boilers. 

The screw engines of the Great Eastern, which were | 
constructed by Messrs. James Watt and Co., of Soho, | 
near Birmingham, were of the horizontal direct-acting 
type. We give a plan view of them in Fig. 88. They con- 
sisted of four cylinders 84in. diameter, with a piston 
stroke of 4ft. As in the case of the paddle engines, each 
pair of cylinders, with their rods, &c., and air pumps, 
formed a complete and distinct engine, the connecting- 
rods being coupled to one crank pin as shown. The 
main crank shaft was in two lengths, coupled in the 
middle by a large disc 8ft. diameter, one-half of which 
was cast hollow to counterbalance the cranks and con- 
necting-rods. The crank shaft bearings were each 23in. 
diameter, and 2ft. 9in. long. Each length of the shaft 
weighed fifteen tons, and was forged at the works of 
Messrs. Mare and Co. at Blackwall. The engine pistons 
had two piston-rods, 73in. diameter, connected to a rect- 
angular crosshead working between ordinary guide bars, 
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the crosshead being prolonged at one end to take the air- 
pump rod as shown. The port connecting-rods were 
double and made up of two iron bars 7}in. diameter, their 
ends being of cast iron fitted with white metal, which 
took on to the crank pins and crossheads ; the starboard 
rods were single, fitted in asimilar way. The main bear- 
ings were cast iron blocks lined with white metal. 

Steam was admitted to the cylinders by double-ported 
slide valves, the valves being actuated by double excen- 
trics and slotted links, the reversing being effected by a 
small cylinder, to whose piston a counterbalance weight 
was attached by a chain to hold it in suspension, so that 
its friction and inertia only had to be overcome. Start- 
ing wheels were also arranged so as to have a large amount 
of manual power at command if required—as it always 
was. The steam reversing gear was practically a failure. 
The general object in the arrangement of the engines was 
to have each entirely independent of the other should an 
accident happen to either. The air pumps were 25in. dia- 
meter, of the same stroke as the steam pistons, and were 
worked as shown; the jet condensers being placed above 
them to ensure perfect drainage. The waste water was 
delivered into a chamber formed between two lower deck 
beams, and flowed from either end of it down the ship’s 
sides and into the sea by gravity. 

Steam was supplied to the screw engines by boilers very 
similar to those for the paddle engines. The main steam 
pipe was 45in. diameter, smaller pipes and stop valves 
being fitted to each set of boilers. The boilers had no 
internal uptakes, the products of combustion on emerging 
from the tubes passing round between the boilers to the 
funnels, each set having the requisite dampers, &c. They 
were of box form, each being 18ft. 3in. across the fronts, 
17ft. 6in. deep, and 14ft. high. There were seventy-two 
furnaces in all. Each boiler without water weighed 
55 tons, and the working pressure was 25]b. per square 
inch.’ |The screw engines drove a common four-bladed 
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overhung screw 24ft. diameter and 87ft. pitch; and the 
paddle engines a pair of ordinary paddle-wheels 56ft. 
diameter, with radial floats 13ft. long and 3ft. wide. The 
collective power expected to have been developed by the 
engines was 10,000 horses, but 8000 was the most that 
was ever obtained from them. With both sets of engines 
combined, the ship was calculated to make 17 miles, 
with paddle engines only, 12} miles, and with the screw 


engines alone 14 miles an hour; but such speeds were | 


never attained, as neither sets of engines were ever 
capable of being driven at their designed number of 
revolutions. 

Through the failure of the builder of the Great Eastern 
to carry out his contract, the completion of her up to the 
launching stage was considerably delayed ; the company 
owning her having to take her over and finish her them- 
selves. Unfortunately for them, and all others interested 
in the future success of the ship, the method proposed 
and adopted of putting her into the water turned out 
most unsatisfactorily, and involved a very large expendi- 
ture of time and money. 

As previously stated, the designer of the vessel was 


| Mr. I. K. Brunel, and it was at his suggestion that the 


usual method of launching a ship was departed from ; his 


contention being that so large a ship, and one of such an | 


unprecedented length, could not be safely put into the 
water in the usual way. 


ing her sideways into it, with the result that as soon as 


she moved off the hard ground on which she was built, | 


and on which a portion of the peculiar launching ways 
adopted had necessarily to be laid, her immense launch- 
ing weight, which was between 10,000 and 11,000 tons, 
caused the ground and the ways to yield under it, and 
bring the ship to a standstill. It had been confidently 
hoped and expected that the vessel would have been 
safely floating in the Thames on the 4thor 5th of Novem- 
ber, 1857; but it was not until January 30th of the 


He therefore adopted the plan | 
of building the ship broadside on to the river, and launch- | 


following year that the Herculean labour of pushi 

her inch by inch into the river, that her so-called Jay mi 
could be said to have been safely accomplished = 
effect it, however, it had cost no less than £30,000 7 
much had yet to be done to make the ship fit to ein 
to sea. 7 

As it would weary our readers and occupy far too my h 
of our space to give in detail the fortunes attending thi 
undoubtedly fine specimen of naval architecture a 
marine engineering, which was evidently “ createq out 
of due time,” we may just say, in concluding our very 
brief description of her, that in December, 1858, she a 
purchased by a new company for £160,000, and jt an 
assumed that it would cost nearly a like sum to fit “a 
for sea. On September 7th, 1859, she left her Deptford 
anchorage, and aided by four Government steam ty 3 
she reached Purtleet and anchored for the night, ° 
9 a.m. on the following day, the tugs cast off from her at 
the top of Sea Reach, and left her to her own contro} 
Down the river the paddle engines never made more 
than four to six revolutions a minute, and the screw 
engines from twelve to eighteen. 

Left to herself, with less than two-thirds of her sea. 
going power, she ran from the Lower Hope Point to the 
Nore Lightship—15 miles—in 58 minutes, the engines 
working well and without vibration. The lightship was 
reached about midnight of September 9th, and the anchor 
let go. At 9.50 on the following day the ship anchored 
at Portland. From thence she proceeded on a sea trial 
returning to Holyhead, which place she left on November 
2nd, 1859, for Southampton, reaching her winter moor. 
ings in that harbour on November 4th. During this run 
the ship made 81 knots in two hours, the paddle engines 
having been gradually worked up to 12} revolutions q 
minute, the highest speed then attained with them, the 
steam pressure being 20 1b. per square inch at the engines, 

It was not till the morning of June 17th, 160, that 
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1857 


the Great Eastern finally left Southampton on her first 
voyage to America. She reached Sandy Hook at 
7.20 a.m. on June 28th. The highest speed attained on 
the run across was 14} knots. During the passage 
neither screw nor paddle engines were once stopped for 
adjustment, and the voyage showed that the mechanical 
experiment had been successfully accomplished and the 
economy of large ships on long routes with heavy traflic 
established. It also proved beyond question the excel- 
lence of the work in both hull and paddle engines, for 
which Mr. Scott Russell was responsible. The return 
passage of the ship to Milford Haven was made in ten 
days. 
on the second voyage the run out was made in 1} days 
less time than on the first voyage, and the run home— 
from New York to Liverpool—was accomplished in 
'9 days -3 hours, actual steaming time; the distance 
covered by the ship being 3083 knots. A further voyage 
from Liverpool to Quebec was made, outward and home- 
ward, in 8 days 22 hours each way actual time, the 
distance being 2803 knots, the coal consumed by the 
paddle engines being 1282 tons, and by the screw engines 
1649 tons ; the steam pressure being 22 lb. in the paddle 
| and 19 Ib. in the screw engines. 
It was on the succeeding voyage to New York that the 
| ship, on her outward passage, came into collision with 4 
submerged rock, and damaged her bottom, tearing a hole 
some 80ft. long in her outer plating. Repairs were 
effected at. considerable cost. The history of her subse- 
quent life it would be useless to give here. After laying 
the second Atlantic and other cables the fortunes of this 
| fine ship were very chequered, until in 1888 she finally 
| passed into the hands of the shipbreakers, and was 
| beached at New Ferry, on the Cheshire shore of the 
| Mersey. » 
| After making, as we have mentioned above, several 
| Atlantic voyages, laid several telegraph cables in different 
parts of the world, done duty as a troopship, Xc., she 
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FRED 


was in 1875 relegated to the harbour of Milford Haven, 
where she lay until 1886, when she was purchased at 
auction by the London Traders Company for the insigni- 
ficant sum of £26,000—nearly a million of money having 
been spent on her—to be used for the purpose above 
mentioned. There being no dock at Milford large enough 
to hold her, nor any appliances capable of lifting out her 
paddle engines and boilers, she was taken round to 
Liverpool to have the necessary alterations made in her, 
and it was while on this journey that she met with engi- 
neering adventures which have been very fully described 
in our impressions for May 7th and 14th, 1886. 

Looking back through the ten years that have inter- 
vened her breaking up, during which many 
exceptionally large and magnificent steamships have 
been built—to be shortly, however, eclipsed by the 
vessel now constructing at Belfast—we cannot but 
deplore the fate of Brunel’s masterpiece in ship design, 
as we are confident that she might still have been doing 
excellent service had any enterprising firm or company 
converted her into what she was admirably adapted for, 
viz.,a twin-screw ship pure and simple, with her pro- 
pellers driven by independent engines. As matters, 
however, turned out, she was the cause of great monetary 
loss to all who had any share in her ownership, as well 
as the failure of the firm who undertook her construction. 

It is somewhat of a coincidence tht, concurrent with 
the failure of the builder of the Great Eastern—Mr. 
Scott Russell—another noted shipbuilder on the Thames 
—Mr. C. J. Mare—should have had to face the inevitable 
through failure to meet his engagements. For some two 
years previously he had been building to Government 
order a large number of wooden gunboats and floating 
batteries to meet the exigencies of the Crimean War, and 
as they were a new class of work, he, like some other 
builders, had taken them at too low a price, a not un- 
common thing with Admiralty contracts. To prevent, 
however, his works being closed, they were, after being 
in the hands of the assignee and under the joint manage- 
ment of Messrs. Westwood and Bailey for a short time, 


since 


taken over in 1857 by a private company of seven gentle- | 


men, the largest shareholder being Mr. Mare’s father-in- 
law. To have allowed the works and shipyard subse- 


/ cat - a 


quently and now known as the Thames Ironworks to have | 


been closed at the time would have been a blind action on 


the part of the then existent London engineering firms, to 


whom their survival had become a matter of vital import- 
ance. Since the establishment of the Orchard Shipyard 


by Messrs. Ditehburn and Mare. the progress of iron ship- | 


building had made great strides, and the Thames had 
sent forth the largest and finest iron steamships afloat ; 
but after the separation of the partners in the firm, and 
the enlargement of the shipyard by Mr. Mare, and the 
erection by him of the largest forge and mill in this 
part of the country, with corresponding foundry con- 
veniences, the forge was employed by the London 
engineers for all kinds of work. Had this, the largest 
shipyard and iron works on the Thames banks, been 
then closed, the business would at once have been trans- 
ferred to the Northern rivers, and many of the orders 
for marine machinery since executed would have been 
lost to the London district, and the marine engineering 
industry on the Thames seriously damaged. 


. 
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of the decade—1847 to 1857-—we have to note the intro- 
duction by Thames engineers of a type of engines for 
driving the screw propeller direct, designated when they 
first appeared as ‘ overhead-cylinder”’ engines, but since 
better known as ‘inverted-cylinder ” direct-acting. Of 
this special class of screw engines, we believe Messrs. 
Humphrys, Tennant, and Co., of Deptford, were among 
the first to fit them to London-owned steamships, although 
engines of this type of North-country build had been in 
use some time in North-country owned ships. 

In Figs. 89 to 91 we give three views of the engines 
fitted by Messrs. Humphrys, Tennant, and ‘Co., to the 
Germania, a vessel belonging to the General Steam 
Navigation Company, and trading between London and 
Hamburg. Our engraving shows the general arrange- 
ment of these engines, with all their details, so clearly 
that they need little or no description. They consisted 
practically of but five principal parts, viz., a bed-plate, to 
which two cylinder supporting frames of box form— 
which serve the purpose of condensers—are securely 
bolted, and on the tops of which are carried the two equal 
sized cylinders, which were 36in. diameter, with an 18in. 
piston stroke. To the side of each cylinder supporting 
frame were bolted two air pumps, one of which carried 
the piston-rod guide bar. These pumps, together with 
the feed and bilge pumps, the latter carried by the 
engine bed-plate, were all driven by the engine pistons to 
which they were attached by the rods shown. 

The steam distribution was effected by ordinary slide 
valves, actuated by double excentrics and a solid bar 
link, the reversing being effected by the hand 
levers shown. The exhausted steam from the cylin- 
ders being condensed by jet injection, the necessary 
injection cocks were fitted directly to the condensers on 
the starting side of the engine as shown, both cocks being 
opened or shut by one hand lever. Many pairs of 
engines similar to those of the Germanic were made 
and fitted by Messrs. Humphrys, Tennant, and Co., and 
gave the greatest satisfaction, it being recorded of those 
fitted in the Germanic that from the time they were 
first moved on her trial trip up to a considerable time 


after they had never cost the owners a penny for repairs. | 








SPAIN’S ARMOURED CRUISERS. 





THE admission of vessels into the category of armoured 
cruisers is governed so much by individual fancy that the 
term is in many cases very misleading. It might well be 
divided into at least three sub-heads, or else abclished 


| altogether, for at present variations are so great that com- 


| 


parisons between ships designated as ‘‘ armoured cruisers” 
are well nigh impossible. 


on both guns and belt; (2) with armour on belt only; (3) 
with armour on the gunsonly. To the latter class the Spanish 
cruiser Carlos V. belongs, but as a general—and quite un- 
reasonable—rule, ships with armour for the guns only, like 
our Powerfuls, are classed as first-class protected cruisers, 
while a thin 3in. belt will dignify them with the title of 
armoured cruiser. If we compare the majority of Spanish 
cruisers, the Vizcaya and Infanta Maria Teresa class—illus- 
trated on page 404—with their battleship Pelayo, we see that 
the sole difference between them is that where the Pelayo 


Reverting to the progress of this industry at the end | has a belt all round her, the Vizcayas have a partial belt for 


There are cruisers, all called | 
‘‘armoured,” without any other distinction: (1) With armour | 
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three-quarters of their length and bulkheads. ‘Tac Pelayo 
has, of course, four big guns against their two, but then she 
is the bigger ship. 

In both cases the guns are identically protected, a narrow 
barbette, with nothing below save an armoured hoist. In 
each case a thin shield covers the gun breech—a foolish thing 
probably, since it is just sufficiently thick to burst a shell, 
and far too thin to keep anything out. Before Yalu the 
Chinese removed these shields from their battleships, and 
there was probably wisdom in so doing, though we must bear 
in mind that the Japanese have since replaced them in the 
Chin Yen. Probably, however, the new shields are of tougher 
armour, but on that no details are available. 

We find, therefore, that to all intents and purposes the 
Spanish Vizcaya class are battleships of the second class, 
slightly armoured, it is true, yet with more armour than the 
Italian Lepanto carries, since that ‘ironclad ’’ has no belt at 
all. A vessel which—save that she has a 2in. armour over 
the quick-fire guns—is identical to the Italian Lepanto in 
the arrangement of armour is the Carlos V. She has no 
belt, but a very thick deck—6in.—her big guns in fore and 
aft barbettes alone are armoured. The arrangement of guns 
is, of course, quite different to the Lepanto’s, but the “idea” 
in both ships is similar. This idea is that a belt of coal and 
cellulose, with a thick deck below it, is quite equal to a heavy 
belt of armour. So far as protecting the engines goes this is 
true; and it may prove true in other ways. At the best, a 
belt is only a strip, liable to penetration above and below in 
a sea way. 

The Cristobal Colon—-illustrated above—could, and no doubt 
will, ‘‘ lie in the line” if there is a naval action; she is proof 
against every sort of shell. Except her and the Pedro d’Aragon, 
now building, which carry 10in. guns, all the Spanish 
armoured cruisers carry a couple of 1lin. guns; very good 
pieces, able to penetrate all the armour on the American 
battleships’ guns. 

The American armoured cruisers are quite different; they 
are really armoured cruisers. Their belts, instead of being 
12in. steel as in the Vizcayas, are of 3in. steel only; their 
big guns are only of Sin. calibre. Now, an 8in. projectile is 
quite useless against the belts of the Vizcayas, cr against 
their barbettes, and in engaging such ships shell fire alone 
could be depended on to do anything. Of course, shell fire is 
the staple attack, but the Brooklyn and New York can do 
nothing against the Spaniards, with their comparatively feeble 
Sin. shell, that the Spaniards cannot do against them with a 
| far more powerful gun. It is rank heresy maybe, but we 
cannot but hold that there is a tendency to unduly glorify 
the small quick-fire gun or the medium-sized 8in. The 
chances of hitting are, of course, greater with the smaller 
weapon, both from its extra rapidity and its extra numerical 
quantity; but when the big shot does hit its effect will be, 
of course, far greater. However, the métier of the Spanish 
and American armoured cruisers is quite different, and it is 
profitless to compare them. Spain’s force is really a number 
of second-class battleships—known as ‘‘ armoured cruisers” 
—and these will be pitted against a much smaller number of 
first-class American battleships. The ‘many eggs in one 
basket” is, when all things are considered, the best for 
battleships. America therefore, apart from other considera- 
tions, should win. It is not very safe to prophesy anything, 
but the probabilities are either a ‘“‘ walk over ”’ for one side, 
or else an absolutely indecisive but sanguinary result. There 
is not likely to be a mean between these extremes. 

The other principal data with regard to the vessels referred 
to above, and illustrated on page 404, are as follows :—The 
Vizcaya is an armoured cruiser, launched at Bilbao in 1891, 
carrying two 1lin. guns in two barbettes, and ten 5:5in. guns, 
besides smaller weapons. Her displacement is 7000 tons, 
|her length 340ft., breadth 65ft., and maximum draught 
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21ft. Gin. She is propelled by twin screws, her engines 
developing 13,000-horse power. Her normal coal supply is 
large, namely, 1200 tons, sufficient to take her nearly 10,000 
miles at 10 knots. Her maximum speed is 21 knots. With 
the exception of the Pelayo, she and the vessels of the same 
class are the most heavily armoured in the Spanish navy. 
They have belt armour i2in. thick, extending from bow to 
stern, but tapering off at the extremities ; their big guns are 
protected by 104in. of armour, and the deck plating is 3in. 
thick. The Infanta Maria Teresa, also built at the same time 
and in the same yard, developes rather more power, but is 
armed and protected in the same way, and isof the same 
dimensions. Both ships have six torpedo tubes. The 
Almirante Oquendo, Cataluna, Cardenal Cisneros, and 
Princessa de Asturias are all very nearly the same in dimen- 
sions, and all carry the same guns and armour, so that these 
s'x ships form a valuable squadron, and as the slowest of 
them can steam 20 knots, they ought, if combined, be able 
to given very good account of themselves. 

The Christobal Colon, originally Giuseppe Garibaldi II., is 
of rather less displacement—6840 tons—and indicates 14,000- 
horse power, but makes only the same speed as the Vizcaya 
class. Her main armament consists of two 10in, guns and 
ten 6in., and six 4°7in. and four torpedo tubes, so that she is 
powerful in this respect. She is protected by a Gin. belt of 
Harveyed steel, and her guns are similarly provided. Her 
deck plating is 1}in. thick. Her normal coal supply is 1000 
tons. She was launched at Sestri Ponente in 1896. 








DOCKYARD NOTES. 


Tur Orlando, late flagship on the Australian station, is 
now at Portsmouth, getting ready to pay off. An absurd 
rumour recently went round that she was to put to sea to 
act as convoy to our merchantmen during the war; but, 
like most rumours, no one at Portsmouth knew anything 
about it. Ten years ago, when the Orlando went to the 
Antipodes, she had short, stumpy funnels; now she has 
tome back with very high ones like her sisters. In conse- 
quence of this change the Orlando and Eclipse classes look 
very much alike at a little distance, if seen from before the 
beam, the arrangement of guns being very similar, and the 
difference in the size of the bow chaser not very apparent. 





of the funnels, the fore one of the Orlando class being very | 


much forward, and just abaft the foremast. 
after funnel stands just about where the fore one would be in 
the Eclipses. 
ences between the ships, but these are not at first sight very 
obvious. 

THE Orlando class is of considerable interest just now, 
owing to the fact that ships of similar type constitute the 
bulk of Spain’s navy. The Vizcaya, Infanta Maria Theresa, 
Almirante Oquendo, Cardenal Cisneros are all big Orlandos. 
They are superior ships, however, the big guns being much 
more powerful, llin. instead of 9:2in., with a penetration 
pretty nearly double. There are also two submerged tubes, 

a decided advantage, since the risk of above-water tubes in 
action will be terrible. Spain is altogether “ to windward ” 
in this way. The American battleships have—probably—no 
submerged tubes, whereas four Spanish ships have, and the 
Cristobal Colon has what is next best, tubes behind a fair 
amount of armour. These tubes may save the Spaniards 
from defeat; the naval fight, when it takes place, is pretty 
sure to have some clese-quarter fighting in it. On the other 
hand, the Spanish submerged tubes are very untrustworthy, 
far behind the new Elswick ones, which project a tube under 
water through which the torpedo is fired. 


PorTSMOUTH is somewhat jubilant over the latest news 
from the Channel Squadron. 
produced the following result : 
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Resolution 
Magnificent .. 
Jupiter oe 
Prince George 
me 
Cesar .. 57 
Arrogant ie 600 es 
Repulse —— a ee 66 
Blake 610 44 
Pelorus 10... Sete 21 
The last three ships had to “ sweep collier,” so were hardly in 
therunning. The Magnificent, a Devonport ship, has hitherto 
not only held first place at every competition, but also held 
the record. This has not been broken, but her loss of first 
place is something in the way of a substantial victory to the 
Portsmouth ships Majestic and Resolution. 


She is senior flagship and a 
It is 


next time that there is coaling. 
Portsmouth ship, so all here wish her the best of luck. 


Indeed, the | 


| 





ese sy | ment. 
They can, however, always be distinguished by the positions | 


: . | satisfactorily accomplished. 
There are, of course, plenty of minor differ- |“) ’.°} ? 3 E 
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vessel, and he has directed several alterations to be made in 
her cabin accommodation. She is fitted as a flagship, and 
H.R.H. will occupy the admiral’s apartments, but apparently 
he does not consider them sufficiently roomy.—The Aurora 
is shortly to be commissioned at Devonport, to replace her 
sister ship the Immortalité on the China station. 


As anticipated last week in these “ Notes,” the search-light 
experiments at Spithead resulted in all the torpedo boats 
being at once discovered. It was further ascertained that 
something like twenty-four shots a minute could be put into 

fired at, would have been better—-a torpedo boat from a 
single Hotchkiss gun. I doubt, however, whether we are any 
nearer a solution as to the real chances of torpedo boats 
getting into the harbour. 








GLASGOW’S NEW GRAVING DOCK. 


THE annual inspection by the Clyde Trustees uf the Clyde 
Harbour Works and Docks took place last Wednesday 
The occasion was rendered unusually interesting and memor- 
able through the official opening by Lord Provost Richmond 
of the magnificent new graving dock—No. 3 of the series of 
docks lying parallel to each other and to the channel of the 
harbour, to the west of the new Princes Dock, the same 
spacious entrance serving for all. The ceremony of opening, 
however, was robbed of some of its éclat through the fact that 
for quite ten days previously the dock had been actually in 
use, and as many as eight vessels docked and undocked for 
hull cleaning and painting. This was owing to the abnormal 
demand which has been made on the graving dock accom- 
modation lately, the two older docks having been found 
totally inadequate to cope with the number of steamers craving 
admission. The two first vessels to enter the new dock were 
the Hibernian, of the Allan Line fleet, and the Bellasco, belong- 
ing to the fleet of Messrs. Bell Brothers and M’Lelland, 
Glasgow. After being safely floated in, the emptying of the 
vast basin containing these vessels, which are both of con- 
siderable tonnage, was accomplished in one hour thirty-eight 
minutes, or twenty-two minutes quicker than the pumping 
installation has been designed to accomplish the work of 
emptying the entire dock, irrespective of vessels’ displace- 
The two vessels named, after having been overhauled, 
were again floated out, and two other steamers of large 
tonnage-—the City of Cambridge and the Rosarian—were 
docked, and the pumping and other operations again most 
When filled to a depth of 284ft., 


of ordinary spring tides, the total capacity of the dock 
which is 880ft. long by 81ft. 8in. width on the 
and 115ft. at top—amounts to no less than 13,762,500 
gallons, or about 61,500 tons of water. The 


of discharging that body of water in not more than 
water; at the expiry of which time the tide outside 
the dock would have fallen about 44ft. The success, there- 
fore, which has attended the first dockings, and the discharge 


of the dock contents, isa matter upon which both the Clyde | 


Trust and the pumping contractors—Messrs. Andrew Barclay, 
Sons, and Company, Kilmarnock—may well be congratulated. 
Operations were begun on the dock in September, 1890, 
and the last copestone was laid by H.R.H. the Duke of York, 
on 10th September, 1897. Its construction has been carried 
out by the Clyde Trust’s own workmen, with Mr. Archibald 
Hamilton as resident engineer, and Mr. George H. Baxter, 
mechanical engineer ; while the responsibility for design and 


| construction of the whole undertaking has lain with Mr. 


| James Deas, C.E., engineer-in-chief to 


the Trust. In an 


| early issue we will give a detailed account of the design, 


: .. | construction, and equipment of this immense dock, and 
The latest coaling competition construction, and equipme ° P 
| illustrate its leading features. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


WHEAT AND WAR. 


Sir,—It is reasonable to assume that the war between 


| United States’and Spain will teach us Englishmen many lessons. 


| 
| 
The Majestic | 
holds second-best record at present ; I shall be very surprised 
if she does not do her level best to break the record all round 


difficult for any one not in the service to understand how | 


very much a smart coaling performance means to everyone 
on board a man-of-war, from the Admiral down to the 
meanest stoker or ship’s boy. 


° 

Messrs. Latrp BroTHErs’ champion destroyer, the Express, 
it to go to Devonport to complete. She is some 20ft. longer 
than the ordinary 30-knot destroyer, and is to do 33 knots 
with 9250-horse power. Her displacement is 350 tons. It 
seems only yesterday that folk were holding up their hands 
in amazement at the 27 knots of the Havock, and already 
that has become a slow speed, comparatively speaking. The 
worst of destroyers is—and it cannot be too often repeated— 
their extreme liability to failure and breakdown at the 
critical moment, or after much pressing. That is, the 
possibility of these things must be very fully allowed for if 
reliance is to be placed upon them. It is not too much, 
perhaps, to say that a reserve of two for every one in service 
is the minimum necessary for war purposes. On the other 
hand, any ‘‘smash up” that they may suffer is easily put to 
rights. The Thrasher, for instance, sustained an enormous 
amount of damage, but is now almost repaired and ready 
for trials. 


Ir is reported that the Duke of York is to take a trip to- 
morrow in the destroyer Hunter.—The Terrible is doing 
steam trials at Spithead.—The Crescent has been undocked, 
and her place taken by the St. George. There is no longer 
any doubt but that the Duke will commission the former 


It is also, 1 fear, reasonable to assume that the number of these 


lessons will be so considerable that some of them will be over- | 


looked. We shall know more in a few months about the value of 
guns, and armour, and torpedoes, and rams than we ever knew 
before. It is not to these or cognate subjects that I desire to 
direct attention, but to the words which I have put above, namely, 
wheat and war. 

It has been an axiom with the so-called Manchester school of 
economists that cheap bread was essential to the development of 
our manufactures, and it was held that if our own farms could not 
supply cheap bread—why, so much the worse for the farmers. The 
result is well known. Wheat has fallen in this country. to so low a 
price that it has gone almost out of cultivation. I think I am not 
wrong when I say that, with wheat at 21s. a quarter, it is grown 


| only for the sake of the necessary straw. 


| 





But quite another school of economists have not ceased to point 
out that we were incurring a grave national danger by leaving 
ourselves wholly in the hands of other nations for our food supplies. 
They have always urged that if we went to war with other nations, 
we would be starved into subjection in a very short time. The 


| answer has always been that there would be no wars—that peace 


and Manchester goods would reign all over the earth. The good 
souls who in their ignorance held this faith, and made money by 
screwing down wages, and enabling their hands to live by giving 
them cheap bread, have for the most part passed away. The 
existence of a few survivors in our midst may be regarded as useful 
in the same way that the frightful example was, according to 
tradition, utilised to help on the temperance cause. But although 
the men are gone, and the Cobden Society is a moribund relic of 
the past, the effects of their teaching remain. Wheat has been 
sold at 47s. per quarter this week, and is certain to go to 50s., or 
perhaps higher. If the loaf costs 3d. with good wheat at 25s., 
what will it cost with wheat at 50s,? Thus, then, we shall have 
dear bread by the operation of causes over which we have no 
control whatever. Let us see to what the enormous rise of price 
is due. 

I know that we in England are very unwilling to find a fault in 
the United States, and the daily Press is particularly careful that 
the susceptibilities of the American nation shall not be wounded. 
It is quite possible, however, while holding Spain odious, to see 
that the United States are not single-minded in going to war. There 
can be no better authorities on this subject than real Americans, 
and they admit with one voice that the war has been mainly 
brought about by a turbulent minority, who see in it a source of 
great gain, I would refer your readers to a recent number of the 





. . a | -e the facts are k 2. 
which is the depth of the dock floor below average high-water | once the facts are known 


floor, | 


condition | 
to be complied with by the contractors for the pumping installa- | 
tion required to empty the dock, was that it would be capable | 


; . | would 
two hours after commencing to pump at the top of high | 





| have the boiler partially made, and the drawings at my 


the | 





. 
Tribene for contirmation of this statement. The proofs are 
to hand for those who care to seek them. It is one of the : 
of society, however, to think one thing and say another 
is perhaps beside the mark ; I will confine myself withiy 
narrowest limits which are consistent with intelligibility, V the 

Why is wheat dear in this country! Because we are afraid th 
the Spaniards will seize American grain in English bottoms? - 
notion so fatuous crosses the dealer’s mind. It is very well kr mg 
that the assumption that the supply of wheat to this county 4 
be interrupted, only deceives the unwary, But let us take y re 
granted that it is a fact that our supplies will be interrupted, ; d 
that we shall be unable to buy American wheat. What oy og 
be the effect on the United States market! Obviously it cue to 
be a fall. By all the laws of trade a rise here because of the . 
ought to be accompanied by a fall at the other side of the At] 
But nothing of the kind has occurred ; on the contrary, 
going up in the American market by leaps and bounds,” 
the grain speculators in Chicago and New York can tell, 
opinion is that English farmers will do well not to hold too 
reasons which they can worry out for themselves, 

Now, the lesson to be drawn is this. Scarcely has war beer 
declared between America and Spain than the price of the loaf 
doubles itself. What do your readers suppose would be the price 
of bread if Great Britain went to war with the United States - 
with France, or with Russia / ” 

Ido not think that any very good purpose would be served by 
taking up more of your space at present. My object will have 
been served, my duty done, when I have directed, as I hope I hayg 
done, attention to facts of very grave interest to us. This war is 
a speculator’s war, It is a war entered upon to force the Gover. 
ment of the United States to spend vast sums on the construction 
of a huge fleet, which will be a constant menace to other nations 
particularly the South American Republics and Canada. Great 
fortunes will be reaped out of the building of that Heet. It is 
speculator’s war, because great fortunes will be made out of the 
Government contracts. It isa speculator’s war, because the gigantic 
Sugar Trust want Cuba, and will get it, too. It matters nothing 
to all these men that the wretched reconcentrados will be starved 
to death. It is a speculator’s war, because the silverites are already 
jubilant in the belief that the Government, which is terribly short 
of gold, will have perforce to turn to silver to make their cash 
payments, 

The lesson for us is that a war entered on with such motives cap, 
in a couple of weeks, shatter the whole structure built up by the 
Cobden school, Instead of deserting the English farmer and 
treating his industry as one of no account, we should have fostered 
and helped it. It is well known that the maintenance of a small 
duty on wheat, say 5s, a quarter, would have really hurt no one, 
and would have kept so much more wheat land in cultivation as 
would have served to steady the market, and prevented most 
mischievous fluctuations in the price of bread, 

It remains to be seen what the working man will have to say on 
the subject. The popularity of the United States cause will, [ 
venture to think, be very short-lived in our great centres of industry 
A TRAvER, © 
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April 27th. 
ALUMINIUM CASTINGS. 


Sik,—Could any of your readers favour me with their experience 
of the conduct of aluminium castings subjected to the continual 
pressure and temperature of steam! I have been told that in a 
year, more or less, the metal will disintegrate. 

The question is an interesting one, as the lightness of the metal 
make it invaluable in the construction of small steam 
engines for motor cars, launches, &c. &c. Cylinders could he 
made from it, with working liners of bronze or gun-metal, but, of 
course, it will not do if the cylinder covers and bottoms deteriorate 
under the action of steam. If the results of any lengthened 
experience, going to prove the durability of the metal under such 
conditions, could be known, I am sure the information would be 
much appreciated by many of your readers besides myself 

April 27th, ENQUIRER, 
MACHINES, 


ELECTRICAL DRILLING 


Sik,—On page 386 of your issue of the 22nd inst. you illustrated 
an electrical drilling machine ; but, in the descriptive text accom- 
panying it, you omit to state that it is one of the machines invented 
and introduced by me. You were good enough to reproduce the 
photograph of one of the same form of machines —along with some 
others of my invention—on page 471 of your issue of May 7th, 
1897, and I should like it to be understood that your recent 
illustration shows one out of several applications of the same 
tool, FRED, JNO, Rowan, 
Glasgow, April 27th. 


MOTOR CAR BOILER. 


Sik, —In reference to your notice of the boiler of Mr, Freakley’s 
steam carriage in last Friday’s issue, I beg to say that | made the 
drawings for a boiler of the same design some months ago, the 


| only difference being that I had an annular water space all round 


the fire, and that the tubes were at an angle of one in seven. | 
works, 
which I should be glad to show anyone interested. 
Strand-on-the-Green, Chiswick, G. F. G, Des Vicnes. 
April 26th. 





SOCIETY OF ARTS. 

THE following Cantor Lectures will be given on Monday evenings, 
at eight o'clock, by Professor Charles A, Carus Wilson, M.A., 
M. Inst. E.E., Professor of Electrical Engineering, McGill Uni- 
versity, Montreal.—‘‘ Electric Traction.” 

Lecture I., Muy 2ud.—The action of a motor—How to tind the 
force for a given current—Relation between force and power— 
Conditions of uniform motion—Speed and Torque curves—Series 
winding—Variation of speed with load and tension of line—General 
description of a railway motor—Relation of motor torque to draw- 
bar pull—-Design of equipment for given output. 

Lecture I1., May 9th.—Acceleration—Conditions under which a 
train is started—Method of drawing acceleration curves— Uniform 
and variable acceleration—Example—The City and South London 
Railway—Control—Comparison of different methods—How to 
ensure a smooth start—The series-paralle] controller Example— 
The Liverpool Overhead Railway—Different ways of handling the 
controller—Example—The Buffalo and Niagara Falls Electric 
Railway—Effect of the slipping of the driving wheels. 

Lecture I1T., May 16th.—Energy diagrams —Sub-divisions of 
energy expenditure—Case when final speed is fixed-—Possible ways 
of reducing the expenditure—Effect of series winding is to reduce 
the heat loss—Highest economy limited by the weight of the 
motor—How to find the best values of gear ratio and driving- 
wheel diameter—Example—The Baltimore and Ohio Railroad— 
Effect of reduction in train resistance— Use of roller bearings. | 

Lecture IV., May 23rd.—Case when the final speed is not given 
—Design for covering a given distance in the shortest time for 4 
given current—Time curves—Effest of using driving wheels of 
different diameters—Design for covering a given distance inagiven 
time, with the least possible expenditure of energy—Influence of 
the weight of the motor on the economy —Advantage of gearing— 
Example—The Chicago Metropolitan Elevated Railroad, 








THE Soudanese Railway has now been completed to 
El Abeidieh, tifteen miles north of Berber, where Major Gordon 18 
superintending the putting together of the new gunboats. Les 
than six weelis’ work is required to complete the railway as far a4 
the confluence of the Nile and the Atbara. 
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INSTITUTE vapor 
ting of the Institution of Mechanical Engineers 
at the home of the Civil Engineers, on W ednesday 
held 8 last, after the usual routine business, Mr. Samuel 
eee delivered his inaugural address. This valuable 
Johnsn ich entirely deserved the praise it received from 
paper * we shall print on another occasion. 
las Galton, in proposing a vote of thanks, 
‘ecalled the early days of railway engineering, and con- 
pe" .d them with the present. Much of the improve- 
wee due, he said, to the Midland Railway Company. 
tho were the pioneers of railway progress, and particu- 
Jy to their President, Mr. Johnson. It was on the 
and that third-class carriages were introduced in all 
trains, Mr. Johnson and Mr. Allport deciding to use them 

t only on parliamentary trains, as they were obliged to 
re -the Board of Trade regulations, but on other trains 
on Then the carriage of coal to London by rail was 
»ythe Midland Railway Co. Up to that time 
had been entirely sea-borne. It was the 
), that imported Pullman cars first into this 
country, and so gave an impetus to the improvement of 
accommodation for passengers. There was, he thought, 
a good deal of American practice that was well worth the 
consideration of English railway engineers. He might 
instance the greater compactness of their goods trains. 
Some years ago comparison was made between a London 
and North-Western goods train and an American train, 
which was greatly in favour of the latter, as shown by the 
following figures. The total length of the English train 
was 1120ft., that of the American only 750ft., and the 
tractive effort on the draw-bar of the English train was 
6b. asagainst 3°51b. per ton of the American. Both trains 
hauled the same weight of goods at the same speed, but 
the America had not quite so good a road to work as 
the London and North-Western. The advances in rail- 
wav engineering had been great in the past, and he 
believed they would be as great in the future. Electricity 
probably would take an important position in railway 
work in the next few years, and it was particularly desir- 
able for underground lines. He thought the whole meet- 
ing would join with him in according a very hearty vote 
of thanks to their president for an admirable address. 

Professor Kennedy seconded this proposal. The paper, 
he said, contained information which had never been 
viven before, and he felt certain that it would be very 
largely used by persons who wanted trustworthy statistical 
data of the matters with which it dealt. He did not 
wish to trouble the President, but if he might be allowed 
to ask a question, it would be, How many horse-power 
hours are there in a train mile? A considerable amount 
of laughter greeted this problem. 

Mr. Johnson, in replying, said that he had given the 
record of his own experiences. With regard to what Sir 
Douglas Galton had said, he agreed with him that 
electricity was coming to the front. The Metropolitan Rail- 
way Co. was about to attempt the use of it, and if it is 
found then that electric traction can be worked econo- 
mically and satisfactorily, the problem will practically be 
solved. 
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GAS ENGINES. 

The adjourned discussion on Prof. Burstall’s paper was 
then resumed, the secretary first reading the following 
brief supplement to it :— 

The experiments published in the report must not be regarded 


as conclusive. They were undertaken mainly to find out the 
directions in which future economy tests should be made, and 
were therefore carried out with a greater number of variations 
than would be desirable if the experiments were intended to prove 
a general law. 

Previous experiments, in which the amount of air was measured, 


have been carried out on engines in which the volume of compres- 
sion could not be varied. The best known of these experiments | 
were made by Dr. Slaby on an Otto engine using the flame 
ignition, The amount of compression was small, and therefore the 
ratio of air to gas could be varied only between 5°5 and 7°5. The 
engine ran without the use of the governor—that is to say, no 
explosions were missed, It therefore seemed that one of the 
bjects of the present series of tests should be to extend the scope 
of the experiments in directions in which Dr. Slaby, owing to the 





construction of his engine, was unable to proceed. The reporter | 
wished, however, to draw attention to the valuable nature of Dr. | 
Slaby’s investigations, with which the present experiments seemed | 
to agree as regards those points which they have in common. | 

The experiments which are now being carried out for 
Committee, and which will form portion of a subsequent report, 


the 


are at a constant speed. The quantities which are being varied | 
we the load, the ratio of air to gas, and the compression. It | 
would not be advisable to give at present the results of these tests, 


because in order to be of any service the complete set of experi- 
ments taust be considered as a whole. It may be noted, however, 
that thus far they bear out the first experiments in drawing 
attention to the advantages of using a suitable mixture, and in 
showing the importance of making an accurate analysis of the 
exhaust gases, P 

The whole of the paper was published recently in 
these columns — see THE EnGineer, March 25th and 
April 8th—and we now give a résumé of the entire dis- 
cussion, having withheld the first part till after the pub- 
lication of the paper, without which much of it would 
have been almost unintelligible. 

After the reading of the paper on February 11th, the 
author added that corrections had been made in the 
diagrams for errors due to the multiplying gear; also 
that the proportion of air to gas could be found by | 
analysis of the exhaust gases, and that on the whole it 
Was preferable to measuring it in the manner described 
in the paper. He called attention further to the facts 
that the engine was now fitted with two fly-wheels instead 
of one, as when the experiments were made, and that | 
the thermal balances would be given ona future occasion. | 
A letter from Professor Kennedy, chairman of the 
Research Committee, who was unfortunately unable to 
be present, was then read. In this he called attention | 
general terms to the difficulty of conducting a research 
of this kind on the gas engine, but he thought that | 
results had been obtained similar to those got by Hirn | 





or the steam engine, and that a heat account would be | give in the next report; for example, the brake horse- | 


pag: at. The question of temperature was, however, | 
0 be dealt with in a later report. 


The first speaker was Mr. Dugald Clerk. 
were rather severely critical of the tests. 


the experiments; more than that was wanted for prac- 
tical work. The engine used, he considered, was ill- 
adapted for giving more useful results. The effect of 
compression with regard to the type of engine, too, 
needed greater consideration, as it produced important 
changes. Thus, in the early Otto engines of 1877, where 
the proportion of port capacity to cylinder capacity was 
very high, increased compression actually meant de- 
creased economy. This was due to the fact that the 
surfaces of the ports acted as condensers. Now, in 
Professor Burstall’s engine the cooling area under high 
compression was very considerable, because the piston 
projected into the ignition chamber beyond the end of 
the liner. There was thus left an annular space between 
the periphery of the piston and the walls of the cylinder 
proper. This was very likely to vitiate the results. 
Then, again, the engine was too small to give useful 


results. The effect of leakage on a cylinder of such 
small capacity was always well marked. Even the 


leakage through the indicator was enough to destroy the 
value of the results, and the use of the indicator at all 
was sufficient to alter the conditions. Again, he took 
exception to the manner of ignition. The timing valve 
was unsuited to so small an engine, and might produce 
an error as great as 10 per cent. As explained in the 
paper, a little pocket under the timing valve had to be 
filled with the mixture for every explosion. Under high 
compression the value of this pocketful of mixture was 
greater than when the compression was small, because 
then the proportion of the pocket contents to the cylinder 
contents was far less. Hence the comparative results of 
the tests were destroyed. 

In his own experience he had found that a proportion 
of 1 to 11 was the best for the mixture, and that the 
economy was affected when richer mixtures were em- 
ployed. The author had said that the conditions should 
be varied one at a time, but this had not been done. In 
conclusion, he thought that to get really valuable results 
a more suitable engine was required, an igniter through 
which there would be no loss, and that a whole series of 
tests should be made with one definite mixture. 

Mr. Atkinson, the next speaker, called attention also to 
the serious effect that an indicator had on a small gas 
engine, and particularly the type of indicator used, around 
the piston of which slight leakage occurred. Such leak- 
age did not matter much in a steam engine, but in a gas 
engine, where some of the mixture escaped during com- 
pression, it would lead to false results. He compared the 
use of a large indicator to the use of a large steam whistle 
on a small launch engine boiler. When your engines 


were running you couldn’t whistle, and when you were | 
He showed by means of a 


whistling you couldn’t run. 
diagram representing a series of fifty observations taken 
on one indicator card that the porcelain tube gave rapid 
ignition; he could not, therefore, agree with Professor 
Burstall that it was not sufficiently prompt in its action. 
The diagram was an untouched enlarged photograph of the 
actual card. The indicator used was an ordinary Richards, 
slightly modified to give greater strength to the piston- 
rod and parallel motion. 

Mr. Druitt Halpin pointed out that the Wayne indica- 
tor was by no means new. It was practically identical 
with one used by Mr. Longridge fifteen to twenty years 
ago, except that in his—Mr. Longridge’s—the spring was 
replaced by a wire in torsion, which he considered an 
improvement. 

Professor Robinson agreed with Mr. Clerk that the 
design of engine was unsuited to high compression tests. 
It was also a difficult engine with which to vary one con- 
dition at a time. He presumed that meteorological and 
barometrical conditions had been observed. 

On the resumption of the discussion on Wednesday 
night, 27th inst., the President called upon Mr. Burstall 
to add some remarks which appeared to be necessary 
with regard to the trials. 

Mr. Burstall explained that he had assisted his brother, 
Professor Burstall, with the experiments detailed in the 
paper. Up to the present time the available results and 
data of gas engine work have referred only to engines 
working under one set of conditions, and those, as a rule, 
the best possible. The object of the investigation 


| undertaken by the Research Committee is to find out 


what happens in an engine when the conditions are varied, 
and particularly to ascertain what is the best thing to do 
to get the best results under certain specified conditions. 
Thus, an engine may be made to work satisfactorily in 
London, but taken to Birmingham the conditions are 
altered. What should then be done to the engine to 
accommodate it to the new conditions ? It is, moreover, 
the intention of the Committee to make public these 
results. It is possible that some gas engine makers 
already have some such figures, but they naturally do not 
wish to make them generally known. With regard to the 
trials, the most noticeable point is the extreme care 
which had been devoted to the calibration of the 
apparatus. The tests were rather on a level with the 
best physical work than ordinary engine testing. Mr. 
Dugald Clerk and others had said that the indicator 
would vitiate the results obtained from an engine of such 
small size. Experiments had been made to test the 
effect of the indicator, and it was found that at the 
speed the engine was running that the effect of the 
indicator was equivalent to only 3, of 1 per cent. The 
method of determining the ratio of air to gas by the 
analysis of the exhaust gases had proved itself excellent, 
and to have shown that so simple a method could be 
used was alone a result of considerable importance. 

Mr. Bryan Donkin also spoke of this method in high 
terms of praise. He drew attention to certain points which 
had been brought out by the trials, and to one or two 
observations which he thought it would be of value to 


power would be valuable, though, of course, this could 
be deduced from the figures already 


His remazks | He was glad to notice that the 
He did not | exhaust gases 
consider it sufticient to merely get heat balances from | 





| elder brother, 
before them. ! Water Company at the tim» of the disastrous Sheffield flood 


temperature of 
was to be taken in future trials, 
and heat balance-sheets worked out for each case. He 
had found that the mechanical efficiency of the engine 
was in one case 80 per cent., and the thermal efficiency 
21 per cent. It would be interesting to know for cer- 
tain if the large excess of oxygen used wasnecessary. The 
temperature of the cylinder walls might also be taken. 
This was a very important point. There were several 
ways of doing this; perhaps the use of Callender’s 
electrical thermometer would give the best results. 
With this instrument Professor Callender had recently 
taken, in a steam engine, heat diagrams in ink 
during the stroke of the piston. The temperature of the 
flame in the clearance spaces should also be taken. It 
would be well, too, to take the heating value of the gases 
at frequent intervals by gas calorimeter. With regard to 
the cooling jacket water, it was important that the ratio 
of heated surface to cooled surface should be given. He 
then read a letter from Professor Witz, who spoke highly 
of the care with which the experiments had been made, 
but feared the Committee would be disappointed in their 
expectations. Letters from other continental authorities 
were to be inserted in the ‘* Transactions.” 

Professor Kapper said it was difficult to criticise the 
paper, because it was only of a preliminary nature. He 
spoke in high terms of the way in which the experiments 
had been conducted. 

After a few words by Professor Kennedy, the chairman of 
the Cominittee, on the value of the work being done, 
Professor Burstall replied. Mr. Clerk had said that the 
engine was unsuitable for the work, but except with 
regard to the annulus round the junk ring for high com- 
pression, he had not explained in what way it was bad. 
Now, it happened that the maximum compression could 
be got without the use of the junk ring in this engine, 
and contrasting the two ways, he had found that the 
thermal efficiencies in two cases were 15°5 and 
15°6, and the heat rejected practically the same, so 
the use of the junk ring evidently did not seriously affect 
the results. With regard to the use of the indicator, its 
volume was so small that the results were not affected by 
it, as his brother had shown. In reply to Prof. Robinson's 
remarks, of course barometric and meteorological obser- 
vations had been taken. The length of the test had been 
half an hour, which he thought was three times longer 
than necessary. The volume of gas used had been 
corrected for temperature and pressure. He thought the 
trials were revealing the fact that compression was not 
the only important consideration in the working of gas 
engines. After a vote of thanks had been passed the 
meeting adjourned. 








THE TEMPORARY VAUXHALL BRIDGE. 





Ir was just three weeks ago that the Thames Ironworks 
and Shipbuilding Company, Ltd., completed its arrange- 
ments, of which we received due notice, for floating up from 
the works at Blackwall the central span of the temporary 
bridge at Vauxhall. The two main girders, which we shall 
more fully describe and illustrate in a subsequent impression, 
were strutted and braced together so as to form a pair of 
twin-trussed frames, 165ft. in length, with a depth at the 
centre of about one-tenth of the span. The two girders, which 
are of the open web or semi-lattice pattern, were packed and 
wedged up to the height required upon a pontoon, which at 
one time was doing duty as an old Greenwich ferryboat. 
Unfortunately a series of unforeseen and unexpected delays 
—not mishaps, as has been stated—occurred, which rendered 
its progress up stream by no means so easy a task as when it 
ran simply athwart the current. 

The first temporary hitch took place on the down-stream 
side of Westminster Bridge, designed with its elegant slender 
piers, its graceful curvilinear contours, and its delicately thin 
crown, by an engineer who could build bridges both construc- 
tively and westhetically good. It was necessary here to lower 
the girders by taking down about 4ft. of the scaffolding upon 
which they were propped up. This operation was, however, 
successfully accomplished, after some days’ hard work, and 
the old ferry boat got clear of the precincts of St. Stephen’s 
and continued her voyage. 

After passing under the centre span of Lambeth Bridge the 
pontoon was again brought to her moorings, and the three 
tugs by which she was accompanied cast off, but continued 
to stand by in case of emergencies arising. It should be men- 
tioned that, in addition to the motive power furnished by the 
steam tugs, the pontoon had some steam power of its own on 
board. At this stage of the voyage it became necessary to build 
up the staging to the original height, which also occupied some 
time, butat last between three and four o’clock in the afternoon 
of Saturday last, after steam had been got up, the great iron 
framework was brought safely alongside the timber pier on 
the Surrey side, upon which one extremity of it was to rest. 
After a certain amount of “ backing and filling,” hauling and 
slackening the cables and tow ropes, the pontoon was got 
into proper position for the flood tide to lift her, and shortly 
afterwards the ends of the two main girders were fairly in line 
over their bearings on both sides of the span. In a very 
brief time the lowering was easily and safely effected, and 
the great trusses were securely deposited upon the half baulks 
constituting their temporary bed-plates, and in so gradual 
and gentle a manner as not to subject the timber to the 
slightest shock or “‘crunching.” Although on a much more 
limited scale, the whole operation was quite as successful as 
that carried out by Robert Stephenson, when he raised his 
gigantic tubes from the stormy Straits of Anglesey and 
placed them on the lofty piers of the Menai Bridge. 








Percy BLakELock.—The death is announced of Mr. Percy 
Blakelock, of Kelly Castle, near Arbroath, and formerly of 
Sheffield. From 1880 to the end of 1887, when the Sheffield 
Corporation took over the undertaking of the Water Company, 
Mr. Blakelock was the chairman. His interest in it was large, 


}and had existed in his family since the first local waterworks 


were commenced, in 1837. He succeeded his brother, the late 
Mr. R. Blakelock Smith, in the chairmanship, and a year later 
was appointed managing director, at a salary of £1200 a year. 
Mr. Blakelock was the second son of Mr, Albert Smith, of 
Thrift House, Sheffield, and changed his surname to Blakelock 
about 1880, along with the other members of the family. His 
Mr. R. Blakelock Smith, was law clerk to the 
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| The well pumps are at present placed at a depth of | 
from the surface, and work at an average speed of 40K, 
strokes per minute, the two pumps delivering ae Welye 
million gallons per day. The well, which is driven ri 44 
chalk, is 244ft. deep, and is lined throughout with ca bs 
cylinders, an outer lining of brick steining being carried iron 
depth of 148ft.; inside the brick steining, cast iron cyli : a 
Oft. diameter, are taken to a depth of 190ft., and the _ 
cast iron lining, 7ft. 6in. diameter, continues to the beth 
the well. From the bottom of the well a bore hole ag" 
diameter was carried through the chalk to a depth of sion 
this bore hole was reduced successively to 24in., 20in Sin’ 
15in., and 4in. diameter, to a total depth of 1271ft, ‘Ww In., 
rises in the well to within about 50ft. from the surface cS 
the pumps are at rest, but when at work the pumps "ee 
the water to about 100ft. Steam at 160 lb. boiler prema 
supplied from Babcock and Wilcox boilers, four of which 
together with an economiser, are placed in the boiler-house 
adjoining the engine-house. The buildings, which com ae 
engine-house and tower, boiler-house, fitting shop, a 
shaft, foreman’s residence, together with offices and mrss 
are built with gault brick facings and Ham Hill stone the 
arches being of red brick. Biccas 
In another impression we shall publish detail drawings of 

this very successful plant. ; 





CoLoneL Sin Vivian DenrinG MaJenpin, K.C.B,, late 
Royal Artillery, who died on Sunday, April 24th, was born jn 
1836. He was the son of Major J. R. Majendie, of Pipe 
Grange, near Lichfield. He was educated at Leamington 
College, and entered the Royal Military Academy, Woolwich 
in 1851, and obtained his commission in the Royal Artillery 
in 1854. He served in the Crimean War in a field battery 
commanded by the late General Gibbon, C.B., and under him 
in the same battery he served in the Indian Mutiny, taking 
part in the capture of Lucknow. He held the appointments 
of Captain Instructor and Assistant-Superintendent of the 
Royal Laboratory, Royal Arsenal, under the late General 
Boxer. He wrote the first part of the first official treatise on 
ammunition, and also became well known as the author of 
articles in the Pall Mall Gazette and Pioneer, besides 
writing occasionally for the Cornhill and other periodicals, 
In 1871 he was appointed Chief Inspector of Explosives, the 
department as it at present exists being then just established, 
and this appointment he held till the time of his death the 
system and work of this department being shaped by him 
His experience in the Royal Laboratory was valuable to him 
in the delicate work of investigation of infernal machines, 
which, when they failed to explode, were invariably passed to his 
department, and also in tracing the causes of accidents that 
had taken place. His work was specially critical about 1883 

1884, when the attempts were made to blow up public 
buildings and railway stations. The rules governing the 
manufacture of explosives throughout the kingdom were 
drawn up by him, and he was the author of the ** Official Guide 
Book” to the Explosive Acts of 1875, and it cannot be doubted 
that thestrict care insisted on by him, though it undoubtedly at 
times seemed to manufacturers to go to unnecessary lengths, 
must have saved many lives. For many years we have 
happily had scarcely any loss of life in England in this 
branch of industry. Before the existence of Sir Vivian 
Majendie’s department this could not be said, nor is it to be 
wondered at. Powder was then kept about in barrels in any 
way that seemed good to the owner. At what peril this was 
done to them and to their neighbours can only be known to 
those who are acquainted with the results of Sir Vivian's first 
investigations. He found, for instance, that it was a common 
practice to strike the hoops off a barrel of powder, or to stave 
in its head with a hammer, though one man claimed credit for 


making a point of using a large stone instead—let us hopenota 
flint. One individual told him ofan incident in connection with 
which he admitted he had done a dangerous thing. This inci- 
dent is worth relating as asample. It appears that he was em- 
ployed as a lad by two brothers who kept a shop and upstairs 
a store in a dark room. Going up to bring down some 
article one day with a bare lighted candle in his hand, 
and wishing to put it out of his hand, he unthinkingly stood it 
in the powder of a barrel which was standing about uncovered 
in a matter-of-course sort of way. It then occurred to him that 


one bucket working below the other in the same puimp barrel. 
There is an outer tubular pump rod with an inner rod work- 
ing through it, the outer rod being connected to the upper 
bucket and the inner rod to the lower bucket. The lengths 
of pump rod are connected by screwed sockets, those on the 
outer rod being split and provided with two bolts in each for 
locking purposes. Lignum vite bushes are fixed at intervals 
inside the tubular rod. The rods are attached directly to the 
valves, which’are in gun-metal of mushroom form, the bucket 


SOUTHWARK AND VAUXHALL WATER COM- 
PANY’S PUMPING STATION AT STREATHAM. 
THE pumping plant at the Streatham Works is from the 
designs of Mr. J. W. Restler, M. Inst. C.E., the engineer to 
the company, and was constructed by Messrs. James Watt 
and Co., Soho. It was, we believe, the last work done by the 

old firm. 
It consists of two sets of triple-expansion horizontal engines, 


gearing into countershafts, each countershaft being con- 
nected by means of cranks at either end to a set of deep well 
pumps, and a bucket-and-plunger pump. 

The engine is of the two-crank type, the high-pressure and 
intermediate cylinders being arranged tandem, the cranks 
being set at right angles. The diameters of the cylinders are 
8zin., 13in., and 25in., with a stroke of 2ft. The cylinders, 
together with the whole of the valve chests, cylinder covers, 
&c., are provided with steam jackets, having separate steam 
and drain pipes to each. The high-pressure valve chest is 
fitted with adjustable slide and cut-off valves of the Meyer 
type. The engine crank shaft is 6in. diameter, in two parts, 
and the countershaft is Sin. diameter. Cranks are fitted 
at the end of each countershaft, and these cranks are 
connected by means of rods to the well pumps and pressure 
pumps. The engine bed-plate is of massive construction, and 
is provided with pedestals for the shafts, having three-part 
brasses with wedge adjustments. 

A surface condenser to each engine is placed on the basement 
floor, and the deliveries from the well pumps are passed through 
them, a bye-pass pipe with valve being fitted on the delivery 
pipe inorder to regulate the amount of circulating water goirg 
through the condenser. The air and feed pumps are worked 
from cranks on the tail end of the engine shaft, and they are 
mounted over a hot well tank. Each tank is provided with a 
series of zinc trays, covered with flannel, which are used as a 
feed-water filter. Anair charging pump for the purpose of 
renewing the supply of air to the air vessels is likewise fitted 
and worked by the air-pump rod. The gearing between the 
engine shaft and countershaft consists of a cast steel helical 
spur wheel and pinion, the pinions being sandwiched between 
the coupling flanges of the engine shafts. The diameters of 
the wheel and pinion are 8ft. and 12ft. respectively, the teeth 
being 3,;in. pitch, 8in. wide, and shrouded to the pitch line. 
The well pumps are worked by strong cast steel bell cranks of 
cruciform section, fitted with polished tension bars, and 
mounted on strong pedestals over the well, the bell cranks are 
worked from the countershaft cranks by means of tubular 
steel trussed connecting-rods. The bell cranks themselves 
are connected by built-up rods of H section. All the 
connecting-rod ends are of marine pattern, having phosphor- 
bronze bearings. The pump connecting-rods are attached to 
steel crossheads having roller guides, the pump rods being 
connected by means of screw couplings to the crossheads. 

The well pumps are of the double-bucket single-acting type, 


being of cast iron turned an accurate fit to the barrel. 
The stroke of each bell crank is 5dft., and as they work in 
opposite directions the total travel of the buckets from each 
other is 10ft. 
being of cast iron; the barrels are hung from the rising main, 
which is 22in. diameter, of wrought iron. These rising mains 
are carried up to within 50ft. of the top of the well, where 
they terminate in cast iron pump heads with glands and 
stuffing-boxes, which are supported on girders across the top 
of the well cylinders; from the pump head the rising mains 
are reduced to 15in. diameter, of cast iron, and they are 
carried thence to the top of the well, and after passing 
through the condenser, terminate in two glazed brick tanks, 
which are constructed adjacent to the engine house. 


The pressure pumps, which are of the bucket-and-plunger | 
type, are made of the same capacity as the well pumps, and | 


have their suctions connected to the tanks into which the 


| well pumps deliver, the 15in. deliveries from the pressure | 
pumps being taken to two air vessels, and thence connected | y>.": . é 1 We 
: ° : é | rig spec yw re re f reat inventor 

to one of the company’s trunk mains of 42in. diameter, | Vivian, especially when we remember that the gres 
The well and | 
pressure pumps being made of equal capacity, the draught of | 
water from the tanks is almost equal to that delivered into | 


which passes close to the pumping station. 


them, but in order to guard against the overflow of the 


tanks, or the emptying of the same, should the well and | : af ; te 
piyns ae a | was in possession of the Crimean, Turkish, and Indian 


pressure pumps not be working in unison, bye-pass valves 


and pipes are provided, and a warning gauge and bell are | 
fitted in the engine-house to call attention should the tank | 
The pressure | 


water too low. 
pumps are worked from cranks and connecting rods 
at one end of each of the two countershafts, the 
connecting rod actuating the pump being carried down 
to the bottom of the plunger. The pressure pump buckets 
are 2ft. Gin. in diameter, and the plunger lft. 9Qin., 
the stroke being 2ft. 6in. The bucket and suction valves are 
of the four-beat type, and are of gun-metal; the valve seat 
body is of cast iron, with gun-metal seating rings fixed to 
them by the means of screws. 

The engine-room, which we illustrated last week, which is 
circular in plan, is provided with a traveller which rotates round 
a central column, and is worked by hand by means of chains 
from below, and is capable of commanding any part of the 
engines and pressure pumps. A tower is erected over the 
well and well pump gear, the tower being of sufficient height 
to enable the long lengthso pump rod to be drawn up into it. 


become too full or the 


The pumps are 15in. diameter, the barrels 





he had done a really dangerous thing. Happily, he went at 
once to the brothers, and said, “I have stuck the candle in 
the powder.” On which, he related, they looked at each 
other, and then, without saying a word, crept upstairs and 
made their four open hands into a candlestick, crossing 
their fingers so as to hold the candle between them, and so 
lifted it out safely. That holes were bored in barrels with 
steel bits cannot be doubted, but it is more difficult to credit 
the statement made to Sir Vivian that it had beén intended 

if not actually commenced—to make a hole in a barrel of 
powder with a hot poker. Without accepting this last story, 
it can be easily seen how necessary was it that some super- 
vision should be established over the manufacture and storage 
of explosives, especially at a time when new kinds, involving 
much greater danger to those who handle them than was the 
case with ‘old black powder,” were coming fast into use. That 
all those compounds containing nitro-glycerine should have 
caused so little loss of life, surely reflects great credit on Sir 


Nobel lost his own son from an explosion, we believe, of nitro- 
glycerine. Sir Vivian was well known as a man both of high 
principles and of ability. He wasa fluent speaker and writer, 
and could hold his own equally well in a discussion at the 
United Service Institution or in a paper controversy. He 


Mutiny medals, and was made C.B. in 1880 and K.C.B.in 1895. 





Casey’s WATER-TIGHT BULKHEAD Door. —It may be remembered 
that in THE ENGINEER of August 21st, 1896, we noticed favourably 4 
spherical bulkhead door, the invention of Mr. J. Casey, of 10, 
Philpot-lane. Since then, many important experiments have been 
made with it, mainly to show that it can be readily closed with 
coal on both sides of it, and we now learn that the Committee of 
Lloyd’s Register have approved of Mr. Casey's door being fitted toall 
vesselsclassed in the Registry ; while the Technical Committee of the 
British Corporation for the Survey and Registry of Shipping, Glas- 
gow, state that it will be accepted in vessels built to the Corporation 
class. The Bureau Veritas International Registry of Shipping also 
approved it, and will accept it for any of their vessels built ne 
special survey if so specified ; and the Board of Trade, through 
their professional advisers, have also intimated that they wu 
accept the globular water-tight door in any steamer holding their 
passenger certificates. A further advantage is that the a 
appears to meet the requirements embodied in the report of the 
Board of Trade Bulkhead Committee, 
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THE COAL STRIKE. 


THERE was some degree of hope entertained up to Satur- 
day last that the situation was improving. The colliers 


having struck off all conditions but one, namely, agreeing to | 


a resumption of work if employers would concede an advance 
of 10 per cent., a meeting was then arranged for Saturday 
between the associated masters and the delegates. On that 
day the Emergency Committee met and deliberated, with 
the result that a letter was forwarded to the Secretaries of 


the workmen, intimating that as their Provisional Com- | 
mittee were not yet authorised to enter into a settlement, no | 


useful purpose would be met by meeting and discussing the 
question of an advance of 10 per cent. 

Further, the secretaries were informed, that the Mon- 
mouthshire and South Wales coalowners could not afford 
to grant the 10 per cent. advance asked for; that the question 
of an immediate advance would not be separated from the 
other terms necessary, so that a general settlement might 
follow, and the district be spared from the three months 
disquietude and uncertainty likely to occur; and, in conclu- 
sion, the colliers were assured that the pits had not been 
closed and were still open, and the coalowners still prepared 
to meet their workmen, as they had always been, or their 
duly authorised representatives, for the purpose of discussing 
these or other terms, and to settle the matters in dispute. 

Following this was sent an intimation that the result of 
the audit just completed showed an advance of 24 upon the 
old seale, had it continued, or 10 per cent. above the standard 
of 1879. 

The outcome of this was the dogged persistence of the 
colliers in their old attitude of obstinacy, many exclaiming, 
“Then I'll die in the ditch before yielding.” 

On, and from Monday, the more able-bodied and energetic 
migrated in considerable numbers to all coal districts where 
there is any likelihood of work, and the non-associated 
collieries in particular have been besieged. At the Clydach 
Vale, generally referred to as Mr. D, A. Thomas's colliery, 
over 300 additional hands were at once employed, and as it is 
stated to be the intention to work by double shifts, a larger 
number still will find work. Last week the output there was 
beyond all precedent, fully 21,000 tons. 

Our trade letter will show a steady improvement of business 
at the Cardiff docks, though, of course, lamentably short of 
the ordinary run. That non-associated owners will reap a 
harvest is very clear. 

The gravity of the situation has prompted action in many 
parts of the district. Amongst others the Mayor of Cardiff 
has put forward a representation before the Board of Trade, 
and obtained a reply, admitting ‘‘ the great importance of the 
subject, of which the Board was fully sensible, and promising, 
should it appear to them advisable, that they would consider 
earnestly the advisability of taking action with a view to 
facilitate an early settlement.” 

On Monday the question was again brought before the 
House of Commons, when in reply to Sir J. T. D. Llewelyn, 
Bart., Swansea, Mr. Ritchie, as President of the Board of 
Trade, said “he thought the difficulty which stood in the 
way of negotiations might perhaps be overcome if the colliery 
employés were to choose a body of delegates, with power to 
settle on their behalf, who should be in attendance for con- 
sultation between the committee of employers and employed.” 
Under such an arrangement, added Mr. Ritchie, ‘though 
the workmen’s committee would not be actually empowered 
to effect a settlement, the general body of delegates who 
would be so empowered would be immediately available for 
consultation and decision.”’ 

This has been received favourably in some quarters, though 
it must be stated that old colliers object, one of long ex- 
perience urging that the present difficulty was made greater 
by the number of the “ doctors.”” ‘‘ We have too many cooks 
already,” hesaid. ‘If powers were left to ‘ Mabon,’ subject to 


confirmation by general body, we should be at work within a | 


week.” 

On Monday a meeting of the Provisional Committee was 
held in Cardiff, when it was stated, in reply to the secretary of 
the Coalowners’ Association, that his intimation respecting 
the necessity of plenary powers being granted to the delegates 
before conferring again with the Emergency Committee would 

e submitted to the next full meeting of the committee. At 


the Monday meeting arrangements were made for the visit of | 
the three leading delegates, David Morgan, John Williams, | 


and Thomas Richards, to visit London, where they would be 
joined by “ Mabon,” Mr. Abrahams, M.P. On each day 
following it was arranged for public meetings, in and around 
London, to be addressed—one meeting to be devoted to the 
Miners’ Federation of Great Britain, another to the Wholesale 
Co-operative Society. At the end of the present week the 
delegates will return, and it is expected that on Monday next 
there will be a conference. 

Strike funds are reported coming in, the Abercarn Colliery 
enginemen sending £2 8s. 1d. Pits working have sent fairly 
large totals, the new Glyncorrwg, £78 2s. 7d.; Stones’ North 
Blaina, £143. Delegates are now scouring the country for 
funds. Scotland is reported to have subscribed handsomely, 
evidently on the same principle as the Germans contributed 
freely to the engineers in this country when on strike. The 
strike in South Wales has given remarkable impetus to the 
Scottish coal trade. 

Local journals abound with suggestions for bringing the 
strike to an end, all more or less visionary in the present 
obstinate mood of the collier. One of the largest of coal 
exporters gives sensible advice. Incalculable good, he said, 
might result if the mayors of Cardiff, Swansea, and 
Newport, in their official capacity, would through the 
local press clearly explain to the colliers that plenary 
powers in no wise bind their delegates to accept any 
conditions until they are satisfied it is in the interests 
of their constituents todo so. Secondly, that plenary powers 
do not prevent frequent consultation with the workmen on all 
points upon which they cannot agree with the employer. 

There was an important meeting of the Cambrian Miners’ 
Association held at Pontypridd on Monday, Mabon and 
others present. Mabon, in the course of a speech, pointed 
out, ominously, that in all probability they would not meet 
for a month, and he was afraid that in the meantime aid 
would be wanted in many parts of the district. He suggested 
that a resolution should be passed authorising the trustees to 
raise various sums of money, from £500 to £1000. from the 
funds of the Association, to meet the needs of those in want. 
‘Tt would be folly,” he said, “‘ to’grant’strike pay, as the funds 
of the Association would be exhausted in one payment.” He 
regarded the prospect of fighting to the end as heart-breaking, 
and he told them conscientiously that the longer the settle- 
ment was delayed the less value would it be tothem. The 
meeting decided to refer the matter to the eollieries for 


| decision. Several speakers said that much distress already 
| F : 


| prevailed. 


It has been urged that if one body of colliers broke away 
| from the rest, and appealed to their employers, there might 
| be a prospect of an end to the strike. Various rumours are 

afloat with regard to this, and it is known that meetings 
| have already been held, but that the management, as at 
Merthyr Vale and elsewhere, has decided against individual 
action. Mr. Hankey, of Plymouth, has been solicited to see 
his men, and Mr. F. Davies, of Ferndale. That employers 
are quite prepared for a long and stubborn fight is evident by 
the course of things at their last meeting, when cheques 
were signed for £32,522 as indemnities to members of the 
Association. This was a calculation on a basis of fifteen 
working days, and represented 10 per cent. upon the Associa- 
tion funds. 

The industrial paralysis of Wales is by no means confined 
to the collieries, nor has it reached the acutest stage. As 


population, great want is already indicated in most of the 
houses and villages, where, at the best of times, there is a 
certain amount of squalor. 

Sir W. T. Lewis has come forward liberally in aid of the 
railway men of the Cardiff Railway, and devoted a large sum 
for their requirements; but it was stated when accepted 
that it should be asa loan. At Merthyr the High Constable 
has convened a public meeting, and relief works are suggested 
for the able-bodied, and soup kitchens for the women and 
children. Mr. D. A. Thomas is understood also to be start- 
ing soup kitchens, but these useful institutions will un- 
doubtedly be widely established. 

In addition to the colliers’ strike the ironworks and steel 
works are steadily giving their quota to the unemployed. 
Dowlais Cardiff Works are nearly idle, only repairs being 
carried on; 450 idle. Old Dowlais Works are damped down, 
and the chief work is repairing and a little labour. Most of the 
large works present the same features, and the last to hold 
| out, after a brave fight, is Cyfarthfa, which will close on 
Friday. Strenuous efforts have been made to keep as much 
life as possible about the works, but materials are running 
short, and the end of the week is to witness the finale. This 
will condemn about 2500 colliers and ironworkers to idleness, 
and as this is not brought about through the ironworkers’ 
fault, it is expected that the Board of Guardians, who are 
| holding special meetings, will establish labour yards, and 
| carry out necessary public works, as, for instance, on roads. 
| The hauliers of Monmouthshire and South Wales have con- 
| 
| 





vened a meeting for independent action, and warn members 
not to do other work than their own. 

In railway circles rumours are current of possible wages 
movements in the autumn, but this may in part be attributed 
to the severe depression and short time experienced of late 
on account of the strike. All railways connected with Wales 
are suffering, and little heart is left for new ventures. The 
Taff Vale Extension Bill to Newport is withdrawn. The 
severity of the blow on the Taff Vale and Rhymney by 
the perversity of the colliers is shown by two items. 
Vale records a decrease of £8161 on the week, or £24,152 so 
far, and Rhymney £2048 on the week. May usually begins 
the travelling season, and here again on most lines the fore- 
cast is ominous. 

The latest phase of the strike question is a modified form 
of Mr. Ritchie’s suggestion. The most intelligent of the 
colliers say that it would be impossible to carry it out literally, 
but the members of the Provisional Committee might be 
reinforced by delegates from various districts, to act as a kind 
of Consultation Committee. This suggestion will be dis- 
cussed on Friday. 

One leading authority in the district expresses himself as 
follows :—‘ There is so much diversity of opinion upon Mr. 
Ritchie’s suggestion, that it is not likely to be acted upon. 
The unfortunate part of the business is, so far as the miners 
are concerned, that their contention consists of nothing more 
than a verbal quibble. The fact is the position is precisely 
what it was at the commencement of the struggle, and the 
question still remains, ‘If the men cannot trust their old 
representatives, why not appoint new ones?’”’ 

The deadlock is intense. An old collier stated this week 
‘that he was quite certain several bodies of men were 
ready to break away from their association and go in, and 
| that if one led the way the rest would follow ;”’ but he added, 
“The coalowners are bound to keep together under penalties, 
and could only act with one another.” 

Forest of Dean.—A joint conference of the Wage Com- 
mittee of the Dean Forest Labour Association and the 
Associated House Coalowners was held at the Speech House, 
Blakeney, on Thursday, to consider the application by the 
miners’ agent for 74 per cent. advance in wages, the coal 
having been “‘ put up 18 per cent.’’ The employers said that 
the men were not entitled under the Sliding Scale to more 
than 5 per cent, advance, as some time ago they took 6d. off 
the coal without reducing wages. At the close a concession of 
5 per cent. was made from Monday, April 25th. Coal has 
advanced 3s. per ton since the strike, and coalowners say it is 
impossible to meet the demands. 

The Northern coaltields and ports.—A visitor in search of 
business found a remarkable degree of activity in all the 
colliery districts and the ports. As Cardiff is now exporting 





a month ago, it follows that every coal-producing district 


duced must of necessity be in full activit Statists say 
that it will be along but an interesting task, when the strike 
and institute comparisons. Best Northumberland 
bunker coal, 10s.; coke, 18s. 
Tyne Dock last week rose to 146,000 tons, nearly the highest 
on record. 
Scotland.—Intelligence from Dalkirk is to the effect that 
work on Thursday, on receiving intimation of an advance of 
1s. per day. Oxenford and the House of Muir Collieries, 
Midlothian, have received an advance of 10 per cent. The 
Fife and Clackmannan coalowners having refused at a con- 
ference with their workmen on Monday evening to advance 
wages another 124 per cent., it has been decided to lodge a 
fortnight’s notice. The Leith dockers, Edinburgh Trades 
Council, and railway servants are transmitting funds to Wales. 








Tue record of railway accidents in the United States 
during February includes 76 collisions, 97 derailments, and two 
other accidents—altogether 175—in which 27 persons were killed 
and 103 injured. Thirteen accidents were due to defects of road, 
| 36 to defective equipment, 40 to negligence in operating, ten to 
' unforeseen obstructions, and 76 were due to unexplainable eauses, 





showing the improvident character of a large number of the | 


| journal, I must allude to it in 


Taff | 


something like 200,000 tons less per week than it was doing | 


where a brand akin to that of the Welsh steam coal is pro- | 
j | unto this thing will grow.” 


is ended, to see the relative produce of competing districts, | 
steam | 
coal is quoted at 15s.; steam smalls, 5s. 6d.; unscreened | 
Shipments of coal from the | 
| Asbestos Company, Limited, for whom they manufactured Bell 
| asbestoline under their own patents since 1885, 


the miners at Ephingstone and Tranent Collieries resumed | 





—=—=—=—=—=. 
NOTES FROM JAPAN, 


(From our own Correspondent.) 

Strikes.~-The Noshomusho, or Department of Apric 
Commerce, issues periodical reports of all strikes which the 
sider worthy of notice. The last report so published ail 
period between July 20th and November 15th, 1897, ang oe 
sixteen strikes, most of them of a trivial nature, Theta 
important was one of over 400 carpenters employed at th or 
hama Dockyard, who struck for an increase of wagis oa oko. 
out for thirteen days, at the end of which time tkeir dems pr 
conceded, Next comes one of 250 stonecutters at the N and was 
quarries, Chiba prefecture, also for an increase of 
had been refused. After seven days their request 
218 platelayers on the Nippon Railway also 
increase of wages, which they gained. The number 
they were out was not stated. There were several cases wh 
factory girls struck to gain the removal of an obnoxious fop ieeg 
or on account of alleged ill-treatment ; with varying results bias 

Lest I should be accused of overlooking the most Un portar 
all, of which somewhat exaggerated and sensational reports -d a 
appeared in one of your London contemporaries, and in an Indian, 

1 in some detail. The latter re = 

‘from our Yokohama correspondent,” states that over 1000 “s “y 
men belonging to the Government railway shops, Tokyo, struck - 
an increase of wages, and as their demands were jot conceded, 
they picketed the works with sentinels armed with clubs 
swords. The loss to the Bureau was estimated at over 12,000 dol. 

presumably Japanese yen—per day. ‘‘ Neither the Gane 
ment nor the law can prevent strikes, but it is an offence unde 
Japanese law to threaten and intimidate others, and it aan 
strange that a handful of strikers can defy the Government jy its 
own capital, without an attempt being made to enforce the lay.” 

As I had never heard a word of this startling occurrence, | id 
careful inquiries, and found that on a certain afternoon shoal 
one hundred painters left their work, and demanded higher wager 
They were promptly told that their services could lx dispensed 
with. Having slept on the matter, they returned next morning 
apologised for having made a little mistake, and requested to 1g 
taken on again. With the exception of a few old fossils, who wer 
neither useful nor ornamental, they were reprimanded and rej 
stated. There was no violence and no picketiag, and the whok 
affair was considered so trivial that it was not even mentioned ; 
the report above alluded to. ‘ 

The recent strike which broke out on 24th February among the 
engine drivers on the Nippon Railway, which is not only thy 
largest private railway, but the largest commercial undertaking jy 
Japan, with a capital of some 40 million yen—that of the Bank of 
Japan is only 30 million yen—has been a far more serious matter. 
and although the statements which have been put forward by th 
men and the directors have been somewhat conflicting, and hay 
varied frown day to day, the following may be considered as 4 
fairly correct account of its causes, progress, and result. 


ulture and 
Y con. 
ers the 


: okogiriyama 
Wages, which 
Was ranted, 
for ay 
of days that 


struck 


For some years past tere has been a good deal of dissatisfaction 
among the men, whics has been tided over by alternate courses of 
sugar plums and spa ws, promised, threatened, or administered 
in minute doses, while the real causes of disaffection have not been 
touched. One of them, affecting the social status of the men, 
would appear at first sight more sentimental than real. In th 
farce of ‘‘Box and Cox married and done for,” ‘the printer's 
lady" claimed precedence over ‘‘ the ‘atter’s wife ;" but in 
England the complaint of a locomotive driver that his rank was 
considered to be socially inferior to that of a guard would meet 
with scant sympathy either from his directors or the publi 
Actually, however, there was a real grievance. The employés of 
the railway, from top to bottom, including the board of directors 
rank officially as chokwnin, sonia, hannin, and employs, without 
distinctive title. The drivers, stokers, cleaners, porters, and 


| others, come under the fourth denomination, and when travelling 


to and from their work are only entitled to ride third 
class, while guards, station-masters, and clerks of a certain 
grade, claim /avnin rank, and ride second class. There are also 
certain differences, of course, in favour of the higher ranks in the 
method of apportioning the bonuses which are distributed from 
time to time among the employés. During the Chinese war 
severe strain was thrown upon the railway staff, but at its con 
clusion, while the Aavnin and superior grades were substantially 
rewarded, the unclassed employés were left out in the cold. Later, 
a serious deficit in the Treasury, caused by extensive peculations, 
was partially made good by withholding the periodical bonus 
which the enginemen would otherwise have received. At length 
the various grievances reached an acute stage, and the men took 
steps to form a union; whereupon the directors dismissed ter 
of the ringleaders, and transferred others to the northern section 
of the linea method of discipline analogous to transferring a 
refreshment-room young lady from St. Pancras to Trent or Helli 
field. Thereupon, the rest demanded their reinstatement, and 
upon refusal some 200 of them struck work. In a couple of days 
this number had doubled, and the strike threatened to spread to 
the mechanics at the Omiya workshops, which may be consided as 
the Japanese Crewe. After alternate threats and coaxings, the 
directors virtually conceded all that was asked, and on March Sth, 
the men resumed work on the following conditions : 

(1) The drivers and their assistants are to rank on a par with 
clerks and stations-masters (2) The titles ‘ kikwan-kata 
drivers—‘‘ kwafu "--stokers—and ‘“ kikwansha-sojofu ' 

are to be replaced by more genteel designations !~— this is truly 
Japanesque. (3) Wages to be raised. (4) With the exception of 
two of the ringieaders—who will be compensated by-« subscription 
raised by their fellows—all the men dismissed or transferred wil 
be reinstated. The whole conduct of the directors, and of some of 
the chief officials, first in provoking, and then in failing to grapple 


] Y 
creaners 


| with, the situation, is strongly disapproved by a large section of 
| the shareholders, and several resignations have been demanded. 


The immediate outcome of this is the commencement of a similar 
agitation among the various railways in the Kausei district, which 
will probably spread throughout the country. Moreover, the 
guards and conductors claim that if the status of the drivers and 
their subordinates is to be improved, they, too, are entitled to 
concessions of a similar nature ; and now ‘all men wonder where: 
The outlook is decidedly serious. 





TRADE AND BUsINESS ANNOUNCEMENT. — Messrs. Snowdon, 
‘ ‘ ° 2. . . . ! 
Sons, and Co., Limited, have terminated their contract with Bell's 


This lubricant } 
now being supplied by Messrs. Snowdon, Sons, and (o., Limited 
under the name of Snowdrift lubricant. 


INSTITUTION OF CIVIL ENGINEERS.—At the annual 
meeting, held on the 26th April, Sir John Wolfe Barry, K.C.B., 
President, in the chair, the result of the ballot for the election o 
officers was declared as follows :—President, Mr. W. H. Preece 
'.B. Vice-Presidents: Sir Douglas Fox, Mr. James Mansergh, 
Sir William Anderson, K.C.B., and Sir William White, K.C.B. 
Other Members of Council: Mr. James Barton (Dundalk), Mr. 
Horace Bell, Sir Alexander Binnie, Mr. Thomas Forster Brown 
(Cardiff), Mr. Henry Deane (Sydney), Mr. W. R. Galbraith, Mr. 
George Graham (Glasgow), Mr. J. C. Hawkshaw, Mr. Charles 
Hawkesley, Mr. G. H. Hill (Manchester), De. Hopkinson, Mr. d, 
C. Inglis, Mr, Alexander Izat (India), Dr. Alex. B. W. Kennedy, 
Mr. John Kennedy (Montreal), Sir James Kitson, Bart., M.P. 
(Leeds), Mr. A. G. Lyster (Liverpool), Mr. William Matthews, 5f 
Guilford Molesworth, K.C.1.E., Sir Andrew Noble, K.C.B. (New: 
castle-on-Tyne), Mr. Alexander Siemens, Mr. Thomas Stewart 
(Cape Town), Mr. F, W. Webb (Crewe), and Sir Leader Williams 
(Manchester), 
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NOTES AND MEMORANDA. 


RAILWAY MATTERS. 
THE Vale and Glamorgan Railway, from Barry to 
Loe been re-opened for passenger and general trattic. 
Bridgend, ha 


H.M. Crutser Comus, which has just recently returned 
to England after two and a-half eventful years’ service on the 
, South -W _ | Pacific, covered a mileage which it is claimed is unique among the 

Ir is stated that the Glasgow and South - Western | performances of warships in recent years, She has been altogether 

vay Company have under consideration the construction of @ | 430 days at sea and 470 days in harbour, has travelled 16,C00 miles 
Railway Kilmalcolm, branching off from the Glasgow and | under sail and 47,000 miles under steam, making a total of 63,000 
lioe = main line at Auchenbothie Farm, thence along the | miles; and her consumption of coal has amounted to 7300 tons, 
Greenoe : st Loch Thom, Routen Burn, thence by Nodds- | at a cost of £15,000, 


weffe Valley, pa py" 
Gryffe Vales Py args Valley to Largs, where it is proposed to e , : 
dale Burn in the Larg ; one | Twenty seven fresh trade disputes began in March 
—r A . he H £ Lecd | last, involving 2888 workpeople. The corresponding number of 
jaan Monn Commies of the Hons of Lords, on | utr forWatrary ws involving 608 workpoplo, nd for 

day passed the City and South London hallwa) ’ ‘h| March 1897, 87 disputes, involving 29,532 workpeople. Six dis- 
Tyesday pa s 7 VP . “4 9° 4 ° ‘i. > 
foe power upon that company to acquire further lands and | putes took place in the building trades, 2 in coal-mining, 6 in 
a aruct sidings upon the authorised extensions, The Bill also the metal, engineering and shipbuilding trades, 5 in the textile 
Coe wers the company to raise £133,000 additional share and loan | and clothing trades, 3 in the transport group, and 5 in other 
empowe”” The powers originally sought to sell a portion of the | industries. Of the 29 new and old disputes, involving 1805 work- 
: jertaking to the City and Brixton Company were struck out of people, of which the settlement is reported, 13, involving 994 
unt b 

, Bill in its passage |B é ower / me 
the ; Railway Bill, which has already | 540 persons, in favour of the. employers ; while 7, involving 271 

Tue Chipstead \ alley Railway Bill, which has alreac Y | persons, resulted in a compromise. ‘The above particulars do not 
, sanctioned by ~ — Pasig Pg = by week a8 | include the dispute in the coal trade, which began on April 1st. 
asure DY a ommittee © 12 ouse 0 ommons, | a - 
Chipstead Valley Railway Company, which was THE annual statement on the Ordnance Factories for 
1893, is granted an extension of time until 1901 | 1896—7, which has recently been issued, shows that rather over 
portions of its authorised railway not already | two and three quarter millions were spent in those twelve months 
The Bill also empowers the company to | in the production of articles. The largest single item was arma- 


heel 
an unopposed me 
By this Bill the 
incorporated in 
to complete those 


for public traffic. 
opened {or J ditional capital, with the usual borrowing powers, | ments, which cost just over ‘half a million sterling, of which 
raise £ vor is granted to the South-Eastern Railway Company, | £372,000 worth went to the navy and £120,000 to the army, while 
ind Me went of its shareholders, to ‘‘ guarantee the capital or | India took £38,000, Small-arm, machine, and quick-firing gun 
vith the a ammunition cost £494,000—the army, of course, taking almost the 


sof the company or the payment of interest or dividends 
nual payments, or in lieu thereof may subscribe such 
think fit towards the undertaking.” 


debenture 
or other an 
eys as they 


whole, and leaving only £161,000 for the navy—-and between 
£6000 and £7000 for India. Projectiles cost £304,000, the army 
: : paying £119,000 and the navy £169,000. Some £443,000 was 

Tue London United Tramways Company has given | expended on gun cartridges, fuses, and tubes, of which the navy 
notice of its intention to apply to the Light Railway Commis- | contributed £337,000, the army £92,000, and India £13,000, Rifles 


mon 


sjoners 


5203 to extend the system to Hampton Court, at a point close to | absorbed £18,500. Transport vehicles for the army necessitated 


the Trophy Gate of Hampton Court Palace. The company’s linesat | an outlay of £23,700, and close upon £126,000 was expended on 
terminate on the North side of Richmond. It is proposed | submarine mining. 

+, continue the line through Richmond, past the Star and Garter, 

Richmond Hill, by way of Queen’s-road, thence through Peter 
cham, Ham Common, and Kingston, over Kingston Bridge, and 
along the Hampton Court-road to the Pal:ce Gates. The cars will 
run ona 4ft. S4in. gauge, and it is proposed that the motive power 
shall be electricity. The line if sanctioned will enable Londoners 
to travel by road to Hampton Court all the year round without a 


present e 

Tue firm Gustav Menne and Co., of Siegen, produce 
electro'ytic nickel harder than the American product, and con- 
taining a trace of lead. The smelting process, according to a 


metallurgists to be in no danger from the competition of the 
electrolytic method for the treatment of ores free from copper, 
inasmuch as the smelted metal may contain 99°2—99°5 per cent. 
break. ' : Ni, which result is as good as any attainable by the latter method. 

A nosprtaL car has been introduced on the Belgian | But the electrolytic process may be applied with advantage to 
railroads, It is designed for use in the event of a serious railway | Canadian ores. Electro-deposited plates, gin. in thickness, are 
accident, and can be run to the spot where the wounded may be 


and carried to the nearest city for treatment, instead of | N.J. They are so tough and elastic that they are with difficulty 


pic ked up 


being left to pass hours in some wayside station while awaiting | cut with a chisel, whilst they do not split or crack under the | 


hammer or punch. In producing market nickel, great loss is 
caused by the anodes breaking up and thus producing 50 per cent. 
of waste, which then has to be re-melted. The difficulties are, how- 
ever, increased by the use of matte anodes, At the Balbach Works, 
springs ; hed is provided with a small movable table, a cord | the Orford anodes contain per cent. —95 Ni, 0°55 Cu, 0°75 Fe, 0°25 
serving to hold all the various small objects which may be needed, | Si, 0°45 C, and 3 8, and from them are obtained daily about 1000 Ib. 
ond each patient lies in front of two little windows, which may be | of nickel, containing less than 0°03 per cent. of As, and 0°02 per 
closed or opened at will, The corridor on the outside of the | cent. of 5. 

hospital chamber leads to the linen closet and the doctor's 
apartment ; in the latter is a large cupboard, the upper portion 
being used for drugs, while the lower is divided into two sections, | 
ne serving as a case for surgical instruments and the other as a 
receptacle for the doctor’s folding bed, 


surgical attendance. The interior of this car is divided into a main 
. corridor on one side, and two small rooms at the 
compartment, the hospital proper, contains 
twenty-four ted beds on steel tubes hung upon powerful 


« mpartment, 
end. The lar, 











A rEporT on Arndt’s Econometer—an instrument for 
continuously indicating, on the principle of the gas balance, the 
proportion of carbonic acid in furnace gases, and consequently 
yauging the efficiency of the combustion—says the Journal of (as 
| Lighting, has been made to the Franklin Institute. After describ- 

ing the apparatus, the report states that a practical test of its 
nder conditions affording a fair test of electricity as a tramway | merits was made on a boiler furnace at the Baldwin Locomotive 
motor, has excited much interest amongst all concerned in tram- | Works. 
way management, including not a few municipal authorities. The | Professor Keller ; and thus the Committee were satisfied as to the 
result so far as the community is concerned has, the Leeds Merevry | substantial accuracy of the instrument. For all practical purposes, 
lelieves, been fully in accord with anticipation, and a great im- | therefore, the Committee regard the Econometer as offering 
provement upon the old systems of traction. The figures for a | indications of the composition of furnace gases quite as reliable as 
single week, viz., for that ending the 25th of March, when the | ordinary analyses. They go further, and record their opinion 
traffic was probably of a normal character, are as given below. The | that the use of such an appliance is calculated to be beneficial to 
return, it will be observed, includes receipts and working | the owners of steam boilers and industrial furnaces, as exhibiting 
expenses, together with estimated charges in respect of interest | at all times the more or less favourable conditions of combustion. 
d sinking fund, and depreciation on capital expenditure, per cac | At the Baldwin Works a Babcock and Wilcox boiler, burning 
le:—Total electric car receipts, £656 16s, 4d.; total mileage, | anthracite, showed carbonic acid ranging from 3°6 to 11 per cent. 
77 miles ; receipts per car mile, 10°66d. Deduct :—Working | in the waste gases ; corresponding to a loss of fuel, due to excess 
expenses percar mile: Electric car shed, ‘57d.; generating station, | of air, of from 45 to 16 per cent. ‘The latter is a very fair result, 
fid.; management and office (one-third), °32d.; electric engineers’ | and was arrived at by using the forced blast of a steam jet blower. 
salaries, “13d.; wages of drivers and conductors, 1°S84d.; total, | Directly the blower was put on the duty rose, and when it was 
d.; depreciation, renewals, and repairs per car mile, 2°93 taken off the results in carbonic acid fell again. 
per cent. on capital expenditure, exclusive of proportion of cost 
.; interest on total capital expenditure per car 
; sinking fund charges on total capital expenditure per 
95d.; total, 8°60d.; surplus per car mile per week, 


Tue running of electric cars by the Leeds Corporation, 
























THE patent taken out by Dr. Auer von Welsbach, for 
improvements in filaments for electric lamps, has recently been 
published by the Austrian Patent-office. Dr. von Welsbach first 
claims the use of: (a) osmium ; (/) osmium combined with other 

| metals of the platinum group, ¢.y., platinum, iridium, rhodium, 
Tue local tramway company in Great Grimsby has | and ruthenium; (c) a filament of osmium coated with thoria ; 
submitted to the Town Council the terms upon which it is willing | and (d) a filament of another metal of the platinum group coated 
to convert its system into electrical lines. These conditions are : with thoria, or alloyed with osmium and coated with thoria. 
The time at which the Corporation are to have the power to| Next, several methods of producing the filaments (a) and 
purchase the lines to be extended for another twenty-one years; (/) are claimed, A thin metal wire is used as a core, and 
the company to reconstruct the lines and to bond the rails suitable | covered with an osmium or osmium compound, and afterwards the 
for electric traction ; the Corporation to erect the standards and | core is ‘‘incandeseced” and volatilised. The coating is either pre- 
trolley wires, the company paying for their use such a sum as | cipitated on the wire by reducing in reducing gases a volatile 
vould cover interest and sinking fund upon the capital expenditure, | osmium compound, such as the tetroxide, or thin layers of the 
ind if the standards are used for electric lighting the cost to be | osmium or osmium compound are laid on, with the help of a 
divided between the company and the Corporation ; the company | binding material, if necessary, or the coating is applied electro- 
to maintain and renew the trolley wires, or, if done by the | lytically. Another method is to lay the osmium or osmium 
orporation, to pay the net cost; the Corporation to allow the | compound, mixed if necessary with the binding material to the 
company to alter the position of any of the existing passing places | consistency of a thin paste, on to a vegetable or animal thread ; 
or lines, and to construct such additional passing places as may be | and still another to make an emulsion of it with collodion, which is 
hecessary for the etficient working of the tramways by electricity ; | afterwards de-nitrated. The third claim is for the production of 
the Corporation to provide the feeders and other appliances | the filaments (¢) and (¢) by applying successive thin layers of 
necessary to supply the electric current for running the cars; the | thoria until a sufficient thickness of this oxide has been formed. 
compe ay Co ; I i slectric 4 e , 
nny py to the Corporation 244. per unit for cletic| ty disease in sugar cane which has been prevalent in 
(1 ati it : . : ‘ >| Madras forms the subject of a report by Dr. Bourne which has 
the Corporation to undertake to supply the electric current to the antiec’ cecnad J Tt I tee hia esi F id 
tramway company, under a penalty for any failure to do so from | Te ently een issued, Be report ascribes bs e evi bie sepsis 
any cause whatever growth having all the symptoms characteristic of trichospheria 
6 ‘ sacchari masse, which has recently threatened to extinguish the 
Ir the far west bit of country lying between Penzance | sugar industry of Barbadoes. Dr. Bourne finds both the root 
and the Land’s End is not by-and-bye well opened up, it will not | fungus and rind fungus present, whereby great damage is being 
be the fault of those who are interesting themselves in the various | done ; and that unless some measures to check its progress are 
light railway schemes. A scheme is on foot to construct a line | adopted at once, matters will go from bad to worse. His inquiries 
starting With a junction with the Great Western Railway at | show that the disease is pretty widely spread along the whole 
Ponsandane, near Penzance, passing to the north of the town by | coast, even to Ganjam, and has been gradually coming on for years. 
“ulval and Heamoor to Sancreed, and from there diverging in two | Each plantation he examined showed the disease in all its stages— 
branches—one to St. Just, and the other to St. Buryan and | that is tosay, contained plants which had been attacked at different 
“ennen. The Great Western Railway has it in contemplation to | periods, The report shows that some of the methods adopted by 





widen the West Cornwall line right down to Penzance—it has | the ryot are calculated to spread the spores as widely as possible ; | 


already doubled a considerable portion of it—and it is under- | his method of planting and more especially of raising a second 
stood to be favourably disposed towards the new venture, the | crop where the disease is prevalent being almost certain to ensure 
Promoters of which are said to be ready to join in measures for | its recrudescence in an aggravated form. As a remedial measure, 
improving the harbour and railway accommodation of the port. Dr. Bourne recommends that all land under sugar cane this year 

he other scheme would, perhaps, open up a smaller area of | should be sown with paddy ; all cane roots left in the ground 
‘ountry from St, Juat to Newlyn and Penzance, but it would offer | wherever there has been any disease being taken up and burnt, and 
ndoubted faciiities to the people of St. Just and the china clay | all crushed cane, old leaves, and other litter to be burnt at once. 
works at Leswidden for access to the port. It is, however, | Where new gardens are being planted “tops” from a perfectly 
objected to by a good many Penzance and Newlyn people, on the | healthy area should be secured. As this will not be feasible this 
ground that it is proposed to bring the line along the sea front over | year the existing ‘‘ tops” should be carefully examined by cutting 
the promenade, trrough Green-street, and so on, if possible, to the | across at each end, and any showing red spots in the flesh should 
Wharves, the idee of the opponents being that the passage of mineral | be scrupulously rejected and burned, Next year it will be neces- 
rer other traffic along the promenade would be prejudicial to the | sary to consider the feasibility of importing seed or taking other 
iterests of the place as a health resort, | measures, It is too late to do so this year, 





through the House of Commons. | persons, were settled in favour of the workpeople ; 9, involving | 


next month for powers, under the Light Railway Act of and bayonets cost a quarter of a million, and carbines and pistols | 


recent issue of Dingler’s Polytechnisches Journal, is held by German | 


produced by the Balbach Smelting and Retining Co., in Newark, | 


Check analyses of the furnace gases were made by | 


MISCELLANEA. 


THE Swedish Government have decided to fit Yarrow 
boilers in the two cruisers which they have just commenced. 

Tue Niagara I’alls Power Company has tested the 
fourth 5000-horse power Westinghouse generator placed in its 
station. This machine brings the capacity of the station up to 
20,000 electrical horse-power, and is the first of the new dynamos 
| to be installed and operated. Additional dynamos of the same 
design, make, and size will be installed in the power-house until 
the total capacity reaches 50,000-horse power. 


Wir the Contract Journal for April 20th is a fifty- 

six page supplement devoted to ‘‘The Public Works of Paris.” 

| The subject is an extensive one, and is divided into the following 

| sections :— Mechanical tramways, distribution of electrical energy, 

and municipal organisation. ‘The last-named section is sub-divided 

| into several parts:—Public highways and thoroughfares, water 
supply, canals and aqueducts, and sewers and sewerage. 


News of the latest application of electro-mechanical 
energy comes from Boston, U.S.A., where an electrically-operated 
circular saw is being provided for amputating limbs in the 
Emergency Hospital. The saw will be mounted on a flexible shaft, 
and the bearings, in which the saw arbour runs, are attached toa 
handle, by which the surgeon is able to direct the saw at any 
angle. Not only does the saw cut much faster than a hand tool, 
but the heat produced by its rapid cutting is said to sear the 
flesh and blood vessels, so that the healing processes of nature 
are advanced. 


EXPERIMENTS are about to begin at Tonawanda, on the 
Erie Canal, with a view to testing Professor Short’s plan of electric 
towage. The scheme is to haul a tow of boats by means of a 
| locomotive on a track along and parallel to the canal banks. 
| The mining type of locomotive is to be used, and it will be powerful 
| enough to haul a tow of five boats, each of 50 tons burden, at a 
| speed not exceeding six or eight miles an hour. The overhead 
trolley system is to be used in the experiments, and in its main 
| features it is practically a street railway system, the locomotive, 
| or motor car, hauling the boats behind it. 


| THE number of teachers employed by the Harvard 
| University is 404, ten more than last year, and the number of 
| students in attendance in all departments is 3866, an increase of 
| 192. Harvard College numbers 1819 students, an increase of 65 ; 
| the Lawrence Scientific School 410, an increase of 42. In the 
| scientific school six courses in mining and metallurgy are offered. 
| The development of manual training in this school is noticeable ; 
| besides courses in shopwork in metals and in wood, there are 

courses now in blacksmithing, in casting and foundry } ractice, in 
| carpentry and in modelling in clay, while four kinds of shopwork 
| are among the proposed requirements for admission to the school. 





PAPER-HANGING by machine is the latest achievement, 
says a German contemporary. The arrangement used for this 
| purpose is provided with a rod upon which the roll of paper is 
| placed. A paste receptacle with a brushing arrangement is 
| attached in such a manner that the paste is applied automatically 
| on the back of the paper. The end of the wall paper is fixed at 
| the bottom of the wall, and the implement rises on the wall and 
| only needs to be set by one workman. While the wall paper 
| unrolls, and, provided with paste, is held against the wall, an 
! elastic roller follows on the outside, which presses it firmly to the 
wall, When the wall. paper has reached the top, the workman 
pulls a cord, whereby it is cut off from the remainder on the rol', 


Accorp1nG to the Board of Trade report on the state of 
the skilled labour market during March, in the 116 trade unions 
making returns, with an aggregate membership of 466,701, 14,684 

or 3°1 per cent.—were reported as unemployed at the end of 
March, compared with 4°4 per cent. at the end of February, and 
| with 2°5 per cent. in the 114 unions, with a membership of 453,963, 
| from which returns were received for March, 1897. Employment 

at iron and steel works improved during the month, and was also 
| better than a year ago. At the 222 works covered by the returns, 
| 74,445 persons were employed at the end of March, as comparcd 
| with 72,834 at the end of the previous month, and (3,412 at the 
|end of March, 1897. The average number of shifts worked in 
| the last week of the month was 5°5 per man. 
| 
| WurHovt waiting for the completion of her great drain- 
| age canal, Chicago proposes to stop the discharge of her sewers 
| into Lake Michigan, which supplies her with drinking water. 

Two new sewers are to be constructed, emptying into the Illinois 
| and Michigan Canal, and slight changes will be made in some 
| of the existing sewers to adapt them to this plan. A rather 

curious feature of the work in hand, according to the Seieutinv 
| American, is an alteration in the grade of a section, 104ft. Ing, 
of an old sewer, so that its contents will flow westward instead of 
| eastward. The inclination is very slight, and the required modi- 
fication will, therefore, be trifling. A flooring of concrete will be 
laid on the bottom of the great 6ft. conduit. It will be nearly 18in. 
thick at what is now the lowest end and less than 6in, thick at the 
other, 


AT a recent meeting of the St. Pancras Vestry, a 
| report of the Special Dusting and Destructor Committee stated 
| that since the cells at the refuse destructor had been reconstructed 
the superintendent had reported that there was a great amount of 
heat for which he had no use. The Committee had been in com- 
munication with the Electricity and Public Lighting Committee 
with regard to the utilisation of this waste heat for heating the 
boilers for driving the machinery of the adjoining electricity 
station. The chief electrical engineer had investigated the 
matter, and was satisfied that the destructor works could supply 
the electricity station with heat for the machinery. As to the 
actual amount of heat which could be supplied from the destructor 
to the station, the engineer had promised to make a test in regard 
thereto, and to report the result. 


At the works of Messrs. Schneider and Co., at Creusot, 
France, various non-conducting coverings tried, such as silicate 
cotton, plastic compositions, &c., did not give good results, besides 
being costly, says The Engineering and Mining Journal. Finally, 
experiments were made with a mortar formed of granulated slag 
mixed with soot taken from the boilers or Cowper stoves. This 
compound is laid on easily with a trowel in thicknesses varying 
from lin. to 2}in., according to the size of the pipes. It is then 
wound round with felt, and a sheet steel covering is fitted over the 
felt for such pipes as are in the open, this casing being replaced by 
a cloth wrapping where the pipes are sheltered by buildings or 
shops. This inexpensive method is found to answer admirably, the 
temperature of the outside of the pipes thus protected being little 
higher than that of the surrounding air, so that condensation is 
reduced to a minimum. 


British manufacturers and exporters should recollect 
that to keep up and increase trade it is not only necessary to push 
| goods, but to supply the goods which are wanted by the buyers, 
| and that foreign tastes differ entirely in many respects from 
British tastes, and require goods of certain forms and sizes, which 
if they cannot get from the United Kingdom they will get else- 
where. The commercial travellers of other countries are always 
| about and on the alert to introduce any article in the exact form 
| or pattern asked for, and it is only by British houses adopting the 
| same system that their trade can be kept up and improved, says a 

recently issued report on the trade of Bordeaux. Measures and 
prices should always be calculated in those current in the country, 
and include, so far as possible, cost of delivery on the spot. lua 
these days of keen competition the commercial traveller, besides 
| being a good linguist, should have the amiability, persuasiveness, 
! and tact of the electioneering canvasser, 
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SPANISH ARMOURED CRUISERS 


(For description see page 3:7) 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AND Co., Vienna, ; 
CHINA.—KRLLY anp WALSH, Lrp., Shanghai and Hong Kong. 
FRANCE. _Boyveau and CHEVILLRET, Rue de la Banque, Paris. 
GERMAN Y.—ASHER anv Co., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipzie. 
_A, J. Compripar AND Co., Baplanade-road, and Railway Book- 
stalls, Bombay. 
JTALY.—LogscHER AND Co., 307, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY AND WaLsH Lrp., Vatohama. 
Z. P. MaRuya AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RICKER, 14, Nevsky Prospect, St. Petersburg 
8. AFRICA.—GoORDON AND Gorcu, Long-street, Capetown, 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J. C. Juta & Co., Capetown, Port Blizabeth, & Johannesburg. 
AUSTRALIA.—GorDon AND GortcH, Queen-street, Melbourne; George- 
street, Sydney; Queen-street, Brisbane. 
R. A. THompson aND Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton anv Co., Auckland. 
Craia, J. W., Napier. 


INDIA. 


CANADA.—MonTREAL News Co., 386 and $88, St. James-street, Montreal. | 


Toronto News Co., 42, Yonge-street, Toronto. 
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TO CORRESPONDENTS. 





*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 

| envelope legibly direeted by the writer to himself, and stamped, in order 

| that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

*,* All letters intended for insertion in THR ENGINEER, Or containing 
questions, should be accompanied by the name and address of the writer, 

| not necessarily for publication, but as a proof of good faith. No notice 

whatever can be taken of anonymous communications. 

*,* We cannot undertuke to return drawings or manuserrpls; we must, 

therefore request correspondents to keep copies. 


REPLIES. 


E. B. (Essen-Ruhr).—It is not because they have too much oxygen that 
divers suffer, it is because they are under too great a pressure. 

W. J. (Cardiff).—Your letter is too vague for publication. If you will 
send a sketch of your improved furnace we shall be in a position to 
form some idea of the merits and demerits of your scheme. 

S. N. (Shincliffe).—There was no “‘hole.” The bottom and side of the 
ship over a large area were, according to the divers, forced inwards, 

| the keel-plate and garboard strakes forced upwards. If the divers have 
| not made a mistake, the Maine was beyond all question destroyed as 
| described by Commander Converse. 
| P. L. J. (Winchester House).—We quite agree with you that more infor- 
mation is needed. No invent:on has excited so much criticism as the 
| Belleville boiler, and the ramours concerning it are endless. The latest 
| is that it is to be taken out of all the French warships. When the 
trials of the Terrible are over, it will be time enough to reconsider the 
position 





INQUIRIES, 


CARDING MACHINE FOR ROUGH HORSEHAIR, 
Sir,—Can any one give me the name of makers of carding machines 
for treating rough horsehair as it arrives in bales, into bags for oil- 
| crushing purposes ? W. R. 


MACHINE FOR TREATING SUNFLOWERS. 
Sir,—Can any reader tell me if there is a machine in existence for 
removing the seeds from sunflower heads, and for stripping the stalk or 
stem without injuring the pith 7 Cc. W. 








MEETINGS NEXT WEEK. 

INSTITUTE OF MARINE ENGINEERS.—Monday, May 2nd, at 8 p.m. 
Paper to be discussed, ‘‘ Water-tube Boilers,” by Messrs. Seabury and 
Halliday, Members. 

Tue InstiTvTION oF ELecrricaL Enaingers.—Thursday, May Sth, at 
the Society of Arts. Paper, ‘‘ The Prevention of Interruptions to Elec- 
tricity Supply,” by Mr. Leonard Andrews, Associate. 

Tue InxstituTIonN oF Junior Enatnrers.—Friday, May 6th, at 8 p.m., 
at the Westminster Palace Hotel. Paper to be read and discussed, 
‘**Evaporative Condensers, and Independent Air Pumps for same,” by 


slight rise in the wages due to them up to the day their 
notices expired. It is perhaps too much to say that, if 
the audit had been made, and with the result anticipated, 
it would have prevented a stoppage. It may at any rate 
be said, and with confidence, that an actual rise of, say, 
only 2} per cent., following upon a similar rise two months 
before, would have encouraged a belief in a still greater 
advance at the end of May; would have influenced the 
waverers when votes were being counted at the collieries ; 
and might—it seems a reasonable assumption—have 
largely affected the progress of affairs. At last there 
has been an audit. It is another instance of the bad 
management, which has characterised the conduct of the 
coalowners’ case throughout, that the audit was made—to 
all appearance hurriedly—by the employers’ accountant, 
and not by the joint auditors of the two parties, as 
was the practice under the Sliding Scale. The result was 
made public on April 28rd, and practically amounted to 
an increase of 24 per cent., or 15 per cent. above 


the standard of 1879. But by what we cannot 
help regarding as another mistake, in the letter 


announcing the figures to the colliers’ representatives, 
Mr. Gascoyne Dalziel intimates that this is the rate of 
percentage that must obtain until August Ist. There is 
nischief often in being too explicit, particularly at a time 
when all the arts of diplomacy are required ; and it was 
clear from the tone of the miners’ meetings this week 
that the reference to August lst was not received in the 
sense of an olive branch by the men. Be that as it may, 
here are two concrete facts. The men ask for 10 per 
cent., which the Associated Coalowners say they cannot 
afford; and the coalowners, on their part, say that the 
men would have been entitled to 2} per cent., on the 
auditor’s showing, if they had remained at work. The 
difference between 10 per cent. and 2} per cent. would 
appear, from the arithmetical point of view, all that is 
left to fight about, and it would be a poor compliment to 
the sanity of masters and men to presume that they 
would sooner impoverish themselves and a whole coalfield 
than seek a fair means, to use a homely phrase, of 
‘* splitting the difference.” 

But unfortunately that is not all that is left to fight 
about. There was never, probably, a quarrel between 
labour and capital in which things were so complex and 
anomalous. The Emergency Committee announce that 
even now the pits are open for the men to return to 





Mr. Harry Fraser, Member. 

Roya Institution or Great Britarx.—Monday, May 2nd, at 5 p.m., | 
Annual Meeting.—Friday, May 6th, at 9 p.m. Discourse on “ Living | 
Crystals,” by Mr. Edward A. Minchin, M.A.—Afternoon Lectures at | 
3 p.m.: Tuesday, May 3rd, ‘“‘ The Historical Development of Europe,” by 
Mr. Samuel Rawson Gardiner, M.A., D.C.L., LL.D.; Thursday, May 5th, 
‘*Some Leaders in the Poetic Revival of 1760-1820—Cowper, Burns, 


work. The miners have discarded their old leaders, and 


| elected a comparatively unknown man as their spokes- 


man; but they profess their readiness to take up their 
tools again if an advance is conceded. ‘‘Let us resume 
negotiations,” pleads the Provisional Committee. ‘“ By 





and Scott,” by the Rev. Canon Ainger, M.A., LL.D.; Saturday, May 
7th, ‘“‘ Programme Music” (with Musical Illustrations), by Sir Walter 
Parratt, Mus. Doc., Master of the Queen’s Music, 

Society or ArTts.—Monday, May 2nd, at 8 p.m. Cantor Lectures. 
Four Lectures on ‘The Electric Locomotive,” by Prof. Caius Wilson. 
Lecture I.: The action of a motor—How to find the force for a given 
current—Relation between force and power- Conditions of uniform 
motion—Speed and torque curves—Series winding—Variation of speed 
with load and tension of line—General description of a railway motor— 
Relation of motor torque to draw-bar pull—Design of equipment for 

| given output.—Tuesday, May 8rd, at 8 p.m. Applied Art Section. | 

| Paper, ‘‘Senefelder and the Centenary of Lithography, 1798—1898,” by | 
Mr. Joseph Pennell.—Wednesday, May 4th, at 8 p.m., Ordinary Meeting. 
Paper, ‘‘ The Revival of Hand-loom Weaving,” by Miss Clive-Bayley. | 








DEATHS. | 
On the 20th inst., at Lucerne, after a short illness, Jonn RicHaRD 
ScuraM, M.I.C.E., of *“‘Stugan,” Bedford Park, Chiswick, in the 65th 
year of his age. 
On the 24th inst., suddenly, at Oxford, Colonel Sir Vivian Derina 
Masenpik, K.C.B., her Majesty's Chief Inspector of Explosives, late 
Royal Artillery, in his 62nd year. 
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THE SOUTH WALES DEADLOCK. 


Untiz the close of last week there seemed to be a 
chance, if a small one, that a settlement of the ruinous 
dispute in South Wales might be arrived at before the 
| end of the month. It is no longer a question of revising 
the Sliding Scale. That admirable arrangement, for the 
present at least, is as dead as Queen Anne, while with it 
went the somewhat mystifying plan of the coalowners to 
subject wages to what physiologists call peristaltic action, 
and with it also the colliers’ demand for a share in a 
scheme which should somehow or other regulate the out- 
put in order to keep prices up to a certain level. There 
is, of course, hope that the Scale will be revived in 
another form when work is resumed; for the principle is 
| heartily approved of on both sides, and masters and men 
| are of one accord in declaring that it has kept a once 
| troublous region in peace for a period of twenty years. 
| For the moment, however, proposals for graduating wages 
or controlling the output have ceased to confuse the 
issue. The miners ask for 10 per cent. advance, and 
point to the fact that the non-associated collieries, 
especially those of Mr. David Thomas, M.P., have 
granted that percentage of increase. The Emergency 
Committee of the employers plainly say that 10 per 
cent. is out of the question; that colliery owners cannot 
afford it; and though no explanation is made as to why 
they cannot afford it, it is an open secret that a large 
number of contracts are still current which were entered 
into at the extremely low rates of September and October 
last. But it is not exactly a case of 10 per cent. or 
nothing. Another matter arises which commands a 
little exposition to itself. . 

It has been pointed out in a former issue of THE 
ENGINEER that one of the causes of the irritation the 
miners suddenly developed was the withholding of the 
customary audit, which ought to have been declared 
before March 31st, at which date the Sliding Scale was 
not yet extinct. The account would have embraced 
January and February, when there was a material advance 
| in prices, and the colliers expected that it would show a 











all means,” replies the Emergency Committee, ‘‘ only the 
workmen's representatives must possess plenary powers.” 
As we remarked before, it was a most infelicitous phrase 
to employ in addressing a body of Welsh miners, many 
of whom hardly comprehend English, and still less the 
language of haute politique. ‘ Plenary powers” has 
been the stumbling-block all through the negotiations. 
The ill-educated collier has taken the term to mean that he 
is required to give his delegates authority to deliver him 
over hand and foot—a ‘ bondslave,” as one of the 
speakers said a few days since. It means nothing of 
the kind, as everyone else knows; but to the miner in 
the Rhondda and Aberdare valleys the words are full of 
dire import; and the men have twice—the second time 
by a larger majority than before—refused to comply with 
this particular requirement of the employers. What the 
Emergency Committee really want is that the men who 
approach it shall be able to show credentials from 
the colliers as a whole, and hold full authority to 
discuss and deal with the issues to be determined, 
with freedom to again consult their ‘ constituents” 
should occasion arise It is a pity their desire on 
this point was not expressed in plainer words—in 
language understood of the people. But apart from 
this, a new difficulty was introduced at Saturday’s meet- 
ing, which does not tend towards a speedy conclusion of 
the deadlock. It is essential that any decision come to 
at a joint conference should possess a reasonable quality 
of permanency. That was the supreme advantage of 
the Sliding Scale. While it lasted colliery proprietors 
and their customers could see their way ahead for a year 
at least; there was the necessary degree of stability in the 
industry; there was confidence allround. A three months’ 
agreement, such as the Provisional Committee suggested, 
would be but a slight improvement upon the present posi- 
tion; even a twelvemonth’s pact would not ensure a suffi- 
cient amount of certainty to so peculiar a trade as that of 
South Wales. Itis of no use, however, trying to gain 
one’s end by frightening the person one is anxious to 
treat with. We are not criticising the policy of the 
Emergency Committee ; but there is no conspicuous sign 
of tact, or of the tactics needed in a critical situation, in 
the following declaration, which we quote from Mr. Dalziel’s 
letter in reply to the colliers’ request for a further inter- 
view :—‘‘ The Emergency Committee, with every desire 
to satisfy the reasonable wishes of the workmen, cannot 
agree to separate the question of their application for an 
immediate advance of wages from the other terms neces- 
sary to be settled for the proper carrying on of the 
collieries, as they regard it as essential, not only in the 
interests of the coalowners, but in the interests of the 
workmen and the public and the nation generally, that 
the whole of the terms afiecting the working of the 
associated collieries should be settled by one agreement, 
and thus prevent the whole district being kept in a state 
of uncertainty for at least three months, as would be 
involved in your proposition.” It was not in this way 
that the late Colonel Dyer and his colleagues brought the 
engineers’ strike, we will not say to a collapse, but any- 
how to an end. 

Meanwhile, though the prospect of a settlement looks 
no nearer, proof of the havoc and distress the stoppage 
has caused is abundantly visible on every hand. Coal, 
and steam coal chiefly, forms the staple industry of 
Glamorganshire and Monmouthshire. Upon it every 
other industry, and the bread of the teeming population, 
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may truly be said to depend. The doadlock is barely a 
month old, and already the stories which reach us from 
South Wales are pitiful in the last degree. The docks 
at Cardiff, Penarth, and Barry are all-but deserted, and 
shipping is diverted to the Clyde and the North-east 
ports. Hailway shareholders will feel the pinch, for their 
properties are practically idle, except for the freight taken 
down from the collieries still working, and this is mainly 
coal under contract order. The iron and steel works, and 
such tin works as had just recommenced operations, are 


**shut down” for lack of fuel. All this means compulsory | 


sloth and involuntary starvation to many thousands of 
innocent men and their families, from whom it is impos- 
sible to withhold compassion. The colliers themselves 
are possibly in a different category. Whether they are 
sinners or sinned against at this last hour, they un- 
doubtedly precipitated the conflict when they gave notice 
six months ago. They ought to have counted the cost, 
and provided for an emergency. They went on for 
five months, with the caur legére of M. Emile Ollivier, 
until the fatal 1st of April, an all too suggestive date for 
them. It is said that they are ill-paid as compared with 
miners elsewhere. However that may be, they must be 
supposed to have known what might possibly happen on 
the expiration of their notices; and yet within a week of 
the stoppage they found themselves penniless, and 
their wives and children starving, while now an appeal 
ad misericordiam is being made to the depleted trade 
unions throughout the land. The aid of Mr. Ritchie 
has been invoked in Parliament, and by the Mayors of 
the boroughs chietly concerned in securing an arrange- 
ment between masters and men. The experience of the 
President of the Board of Trade, when he has sought to 
apply the Conciliation Act in former labour disputes, was 
not encouraging, and has made him cautious of affering 
his services until both sides invoke them. It is difficult, 
indeed, to see in what manner he can practically and 
protitably intervene, unless it be to recommend a com- 
promise between the 10 per cent. demanded and the 
2) per cent. which it is admitted would have been the 
colliers’ due. 

But instead of adopting, or even recommending, such 
a course, Mr. Ritchie makes a suggestion which we 
should be sorry to describe as frivolous, yet it is one 
which betrays a remarkable want of knowledge of the 
actual facts of the situation. Masters as well as men 
would have told the President of the Board of Trade 
that there is no need of a supplementary delegation, that 
the workmen’s representatives are already sufficiently 
numerous, and that—if both parties made frank confes- 
sion—the joint conferences have been unwieldy, simply 
because of the numbers of which they have been com- 
posed. Besides, there is a circumstance which Mr. 
Ritchie ignores with more than ordinary bureaucratic 
complacency. Is it likely that the colliers would trust 
to a miscellaneous deputation, as it would be bound to 
be, the powers they have distrustfully refused to leaders 
whom they have known for years, and to whom they 
have given their implicit confidence up to now? 

BALANCING STEAM ENGINES. 

Tae electrical engineer knows to his cost that vibra- 
tion is the paramount characteristic of the steam engine. 
The marine engineer and the locomotive superintendent 
can sympathise with him heartily, but they possess the 
inestimable advantage that no one thinks of “enjoining” 
them and treating them as legally a nuisance. Of course 
dozens of patents have been taken out, the mathe- 
matician has volunteered his aid to a painful extent, and 
yet engines vibrate, and will no doubt go on vibrating 
to the end of the chapter. 
interesting, if not popular, and they are periodically 
discussed before various societies. The latest paper on 
the subject lies before us. It was read by Mr. James 
Whitcher, at the end of Febrf@ary, before the Manchester 
Association of Engineers. Mr. Whitcher gets at the 
facts, and keeps to them pretty closely. He disclaims 
all desire to introduce mathematics, and, to do him 
justice, he has been fairly successful; but he has not 
been uniformly happy in the selection of language. 
lor an example we may cite the following passage :— 
“Tf a counterweight be set at other than 180 deg. 
angle with the crank, or if its momentum be made 
greater or smaller than that essential for ‘transforming ’ 
the reciprocating momentum, we have a resultant of 
linear free force and regular rotary free force, which may 
be described as an irregular or variable rotary free force. If 


the counterweight momentum be one-half of the recipro- | 
| although we have reciprocation taking place in three 
| planes, the velocities of the moving parts are not at 


cating momentum, acting on opposite radius to crank, 
the resultant is a constant rotary free force, rotating in 
opposite direction to crank. Evidently this 
be balanced completely by the momentum of another 


counterweight revolving, in the same sense, on the | 


opposite radius. If practicable, this would form another 
method of balancing.” It must be admitted that this is 
not quite so clear as might be desirable. Mr. Whitcher is 
trying to prove that a rotating mass cannot be made to 
balance a reciprocating mass, and he is quite right. 
inight, however, have put that truth more clearly. It is 
of all others, perhaps, the one most often forgotten by 
engineers who have to contend with vibration. 

Owing to fortuitous cause, a very simple case has 


been rendered complex; and the operation of a simple | 


physical law has been made obscure by surrounding it 


with suppositions, and giving an importance to certain | 


phenomena which they do not really possess. Let us 
leave for the moment all reference to the reciprocating 
parts of a steam engine, and confine ourselves to its 
rotating elements only. Every rotating mass or group 
of inasses tends to revolve round its or their common 
centre of gravity, and if itor they are permitted to do 
this peace will prevail, and there will be no vibration. 
To use Rankine’s words, ‘‘The condition which it is 
desirable to fulfil in all rapidly rotating 
machines is that the axis of rotation shall be a perma- 
nent axis, 


The questions raised are | 


could | 


He | 


| as described. 


pieces of | 
| small to stand in the way of its adoption. 
The questicn, whether the axis of a rotuting | 


piece is a permanent axis or not is tested experimentally 
by making the piece spin round rapidly with its shaft 
resting on bearings which are suspended by chains or 
cords so as to be at liberty to swing. If the axis is not 
a permanent axis it oscillates, if it is it remains steady ; 
when the axis of rotation traverses the centre of gravity 
of the piece there is said to be a standing balance; 
when it is also a permanent axis there is said to be a 
running balance.’ This is the whole thing in the 
simplest language. If we lived in a world in which 
space had but two dimensions, it would be almost easy to 
secure balance under all circumstances. To put 
this in another way; if crank shafts were extremely 
short, we could more easily deal with them than we can 
with a long shaft. If our readers will tum to 
‘“*Rankine’s Machinery and Mill Work,” page 365, they 
will find the reason why very clearly explained. Here 
it is enough to say that two cranks set opposite 
each other and some feet apart cannot make a 
balance which will keep the shaft quiet in its bearings, 
because the centre of gravity of the shaft is not situated 
in either crank, but somewhere in the length of the shaft 
between the two. But a good balance can be got by 
putting counterweights to each crank throw in a way too 
well understood to need explanation. Then the centre 
of gravity of the crank, and of the balance weights, can 
be made to coincide with the centre of the shaft, and 
also with the middle point in space between the two 
crank cheeks. A crank shaft thus treated can be made 
to revolve at any speed without the least tendency to 
** wobbling,” 
due to its own weight, on the bearings. 
ever much out of balance, will run 
vibration if only we permit it to rotate 
of gravity. In practice this cannot be done, unless 
the centre of gravity lies in the centre of the shaft; 


Any shaft, how- 
without 


but it is worth notice that if a rotating shaft was carried | 
in bearings which could move freely up and down, and | 


backwards and forwards, the weight of the shaft being 


oraship. All the various devices that have been adopted, 
notably at electric light stations, such as hanging an 


engine in slings, carrying it on spiral springs, and such like, | 
| the measure of her power is the blockade of an island clo-e 
tice; for, in a word, enabling the shaft to rotate round | to her doors which belonged to a second-rate European 
However. as it is always possible | Power? Perhaps, with a good object in view, it would be 
to balance the revolving masses of a steam engine, we | 
need not further concern ourselves about them, but turn | 


are simply expedients for applying the principle in prac- 


its centre of gravity. 


to the real difficulty of the case, the balancing of the 
reciprocating parts. 


no vibration—at all events, none due to want of balance. 
The golden rule to remember is that no rotating mass 
can adequately balance a reciprocating mass. The appli- 
cation of counterweights inside the driving wheels of a 


locomotive will mitigate the evils due to the reciprocation 
of the piston, piston-rod, crosshead, and connecting-ro¢. 
But the compensation thus introduced would not suffice 
to save an electric light company from an injunction 


when vibration has to be absolutely eliminated. The 
reciprocating masses must move in opposite directions ; 
if not in the same plane, then in not less than three 
planes. It is mechanically impossible to secure recipro- 


cation in opposite directions simultaneously in a single | 


plane. Opposite reciprocation in two planes will not 
suffice. Therefore, three must be used. 
simplest possible case, a vertical engine consists of three 
cylinders, all of the same size; the central one is the high- 
pressure, the other two are low-pressure. 
and connecting-rods of the high-pressure cylinder must 
be made to weigh precisely as much as the combined 
weight of the other two pistons and rods. 
must be counterweighted and placed precisely opposite 


each other, so that the pistons will always move in | 
| requisitions, of which carrying the mails and making the 
| fortunes of market gardeners are among the least important. 


opposite directions at the same velocities. Such an 
engine will run without vibration, reciprocation and 
rotation taking place in three planes which fall between 
the crank shaft bearings. 


erank shaft. 
and would not jump or swing. We agree with 
Whitcher that mathematics are not needed. 

The reason why so many steam engines give trouble is 
simply because the principles which we have laid down 
are violated. A triple-cylinder engine, with the cranks at 
120 deg., does not comply with the conditions. For 


Mr. 


any time equal and opposite; and Mr. Yarrow has shown 
by very instructive models that ‘ bob” weights must be 
introduced to augment the number of planes of recipro- 
cation. In one word, the whole art of avoiding vibration 
lies in treating the rotating masses independently of the 
reciprocating masses, and vice versd. And to get the best 
result, the planes of motion must be disposed, as we have 
stated, so that one will always be included between two. It 
is only in this way that the average plane of compensation, 
if we mav use such a phrase, can lie in the transverse 
centre of gravity of the moving parts; that is to say, in 
the centre of the length of the crank shaft. If any other 
arrangement is used, then we shall have a tendency to 
‘‘wobbling”’ set up, and that may cause vibration ina build- 
ing. The perfect engine, then, for electric light work would 
be a compound, with three cylinders all of the same size, 
If we want a triple-expansion engine, then 
let the central engine be made tandem, with the fourth 
cylinder on top. Such an engine presents no difficulties 
of construction, and if properly made would run in a way 
to delight the soul of any electrical engineer. It would 
be a Woolf engine, and it is popularly supposed that the 
type is not so economical as the intermediate receiver 
engine. The difference, however, against it is far too 
has mentioned various methods of 


Mr. Whitcher 





and without exerting any effort save that | 


ausing | 
round its centre | 


v 5 | starvation brings about surrender. 
supported by a spring or balance beam, then that shaft | 
could revolve and cause no tremor whatever ina building | 
| Would America be satisfied with so unheroic a réle ’ 
| it not be a display of weakness such as would be damaging 


| the insurgents starve before the Spaniards? 

| said of the humanity that of necessity involves the wholesale 
Here, again, if we bear always in mind the difference | y ' 

between what is possible and what is not possible, we | 

can build engines which will run quite steadily and cause | 


To state the | who y are 
| sale and fatal termination of suffering it may, we fear, be if 


The piston | 


The centre of gravity of the | 
entire rotating mass will lie in the mid length of the | 


Such an engine might be hung up in ropes | z : : 
es 6 gu me carrying the mails between London and Redhill, and has, we 


| believe, given excellent results. 
| the cause of ultra emulation, and, as a result, we occasionally 
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balancing, but he has not referred to the Principle of 
construction which we have laid down. We haye 
now to add that if any of our readers will conside 
proposition with a little care, they will see that it covers 
the whole ground. In such an engine as we suggest all 
the efforts, of whatever kind, are invariably equa) and 
opposite, and self-contained within the engine ; there is 
not one left, indeed, to cause vibration in a floor or g 
building. 
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THE AMERICAN AND SPANISH WAR. 


As we anticipated in our article of last week, the United 
States have mustered all the ships available, including 
monitors and other coast defence vessels, and have attempted 
a blockade of Cuba, and, as we imagined, not by any means 
a perfect blockade at present. With their great resources 
this ought to become more complete as time goes on, but 
nothing decisive seems likely to happen at present. When g 
great country like the United States goes to war with a Power 
so inferior in population and resources as Spain, and when 
the seat of war is close to the States and a long way from 
Spain, a speedy and crushing result might be looked for ag 
soon as the forces should be mobilised. This, we think, js 
not likely to happen, however, for reasons which can easily be 
made apparent. Doubtless, at any time a conflict may occyy 
between some of the hostile vessels in greater or less numbers, 
but it is very unlikely that Cuba will be captured for some 
time to come, and, consequently, we fear that great misery 
threatens the island. The present object of the blockade is to 
prevent provisions and supplies from reaching the Spaniards, 
but does not this also at present mean the cutting off of supplies 
to every part of the island? Apparently the United States 
fleet is devoting its attention to Havana and the portions of 
the island occupied by the Spanish treops. That, as we 
have already said, if it can be accomplished without breaking 
up and dividing their strong, but in many cases slow, ships, 


| ought to involve no operation that Spain has a chance of 


resisting. Supposing then that the blockade is fairly com- 
plete so far as the western portion occupied by the Spanish 
army is concerned, it becomes a mere matter of time before 
This would be a certainty 
in the end, though the period is variously estimated; but 
there are strong objections to confining the war to this, 

l Would 


to her prestige? Would she bear it being said of her that 


really great to disregard this aspect of the question. Unfortu. 
nately there is an uglier one which should carry much greater 
weight. Will not the wretched inhabitants of the island and 
What can be 


starvation of the people on whose behalf America is taking 
action? It may be urged, no doubt, that, seeing that the 
Spanish and insurgent forces are in different portions of the 
island, food can be conveyed to the latter, because no 
blockade is established at their ports. But can this 
carried out, unless definite steps are taken to supply food by 
America? It seems to us, then, imperative on the United 
States to land on the island before starvation has come on it. 
Perhaps, even before this is read, some such step may be 
taken by the American leaders. No doubt there is better 
information than we possess as to the supplies of food on the 
island; if so, we admit that there may be good reasons for 
not precipitating an attempt which ought to be made a ce! 
tainty whenever it takes place. What, however, appears to 
us necessary to recognise is that, sooner or later, horrible 
and. wholesale starvation will set in of a character which is 
by no means adequately described by the President's words 
that ‘ probably at first their action may cause an incregse of 


suffering *’ to those whose cause they are taking up. A whole- 
¢ 


be 


landing is not effected in some form-—of provisions and _ pro- 
bably men—in a very definite time, although only those who 
are in possession of full information as to the condition of 
Cuba can say what is the space of time in which such action 


é | must take place. 
The cranks | 


THE MILITARY MOTOR-CAR,. 


Tur motor-car of the future is to fulfila vast number of 


At our competition at the Crystal Palace last year great 
deeds were promised and multitudinous trumpets blown, 
ending, alas! in only one car proving of distinct merit. 
This car—a steam one—has since distinguished itself by 


Now, success is frequently 


hear from country correspondents how one motor-car has 


| shied into the local grocer’s window, while another has 
steadily declined to proceed in any other way than backside 


foremost, and this in a narrow road where there was no room 
toturn. What the squire thinks of them is best shown in 
the following quotation : 
“And master! Well, it cured ‘im; ‘e altered from that day, 
And come back to ‘is ‘orses in the good old-fashioned way ; 
And if you wants to git the sack, the quickest way by far, 
Is to ‘int as ‘ow you think 'e ought to keep a motor-car. 
Now, we hear the Horse Guards are seriously taking up the 
subject with a view to using cars, if possible, in the Army 
Service branch. As yet, we believe no machine has been 
found which would be capable of taking all sorts of gradients 
on rough roads. Let the Committee not be daunted by this 
a motor-car collecting dismounted guardsmen would 
provide an air of finish to the end of a Jubilee procession. 


THE COMBINATION OF YORKSHIRE COALOWNERS. 


Amonast the coalowners of Yorkshire much interest is 
being shown in the proposed combination of the South and 
West Yorkshire Coalowners’ Associations for various pur- 
poses. No doubt, primarily, the cause for the proposal has 
been the hostility which the Trades Union officials of the 
miners have shown to any scheme which might have been 
brought forward to carry out the provisions of the Workmen's 
Compensation Act, which imposes great responsibilities 
financially upon the owners. Though the West Riding 
Miners’ Permanent Relief Fund, which numbers about 
20,000 members in the county, have proposals still being 
considered by branches as to whether owners are to be 
approached to obtain their consent to a mutual scheme 
under the third section of the Compensation Act, the owners 
feel that they cannot put off the question of preparing for 
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ibility under the Act, and the proposed combination 
‘nme. Many firms have considered the ques- 
of insuring their risks through insurance companies 
— +t, some have already done so—but it is felt that 
ee might, with obvious advantage, insure their 
te vith one another. It is reported the amalgamation is 
vee d upon, and the draft scheme is under consideration. 
see her important feature of the decision is that the com- 
reo association will be used for other defensive purposes, 
q naturally on many points both sections of owners will 
nfs s in common, and they will thus be able to meet 


ave interest bye : r vse 
ib Miners’ Union in one body instead of two associations 
e 2 - 


as heretolore 


their lie 
js the outcom 





4 Text-b wk on Roofs and Bridges. Part IV. Higher 
” structures. By MaNnsrieLp Merriman, Professor of Civil 
Engineering in Lehigh University, and Henry 8. Jacosy, 
Associate Professor of Bridge Engineering in Cornell 
University. First edition. First thousand. New York: 
John Wiley and Sons. London: Chapman and Hall, 
Limited. 1898. 
Ix their preface the authors of the present volume, 
which in itself is a sequel to three others previously 
published, inform their readers that ‘ the word ‘ kip’ is 
used to denote one thousand pounds, and taken as their 
unit of stress. As one thousand grammes is a kilo- 


cramme, Which is usually abbreviated into kilo., so one 
5 


tension. 


thousand pounds may be ealled a kilopound, and be | 


abbreviated into kip.” We completely fail to perceive 


the reason, the necessity for, or the appropriateness of | 


the term. Had the American engineers to deal, like our- 
celyes, With the awkward number of 2240 lb. to a ton, 
there might have been some little excuse for a newly 
and, as some might consider, a very loosely-coined word ; 
but as their ton consists of the even number of 2000 lb., 
there is no just cause for the innovation. Neither do we 
at all concur in the statement that ‘ stresses are now 
senerally computed in thousands of pounds instead of in 
tons.” ‘The ton and the decimal are still usual in England ; 
nor has experience proved that the adoption of the 
national unit has been productive of any particular in- 
convenience. One of the great principles of design in 
roofs, bridges, and other structures, is to concentrate and 
not diffuse stresses, and the rule applies @ fortiori to the 
adoption of the unit in calculation and computation. No 
doubt it increases the number of pages in a book to 
write 112,000 lb. instead of 50 tons; but this principle, 
carried to its logical conclusion, reminds one of the 
Portuguese bill, of which the items are made up in 
milreis. 

Under the title of ‘‘ Higher Structures” are included 
those descriptions of trusses which are more complicated 
in theory, and are built only for long spans, or to comply 
with certain conditions and adapt themselves to 
certain contingencies, to which the simpler types of 
trusses and girders are not suited. 
tinuous Bridges ”’ 
tions given for ascertaining the bending moments and 
stresses upon their different members. Although a good 


In Chapter I., ‘* Con- | 
are treated of, and formule and equa- | 


many bridges belonging to the continuous type have been | 


built in Europe, yet it has never come into general use, 
either in Americaorin England. Practice in this instance 


| London: J. J. Keliher and Co, 


has got the better of theory, for it is beyond all question | 


that theoretically, under certain favourable conditions, 
which frequently cannot possibly be obtained, the economy 
of material is very considerable. It has been stated on 
good authority that in a continuous bridge of three spans 
in which the two end ones are nearly four-fifths of that 
at the centre, the saving in material amounts to 45 per 
cent. for the dead load, 6 to 15 per cent. for the live load. 
In this ‘** Text-book,” the economical limit is put at 25 
per cent. all round, and it is probable that the true mean 
will be found somewhere between 
amounts. . Whatever saving may be 


these respective | 
effected will | 


altogether depend upon the proportion between the dead | 


a ratio which must obviously vary with 
There is 


and live loads 
every bridge example erected on that principle. 


no doubt that continuity affords less deflection under a | 


live load and a far greater amount of rigidity than could 
be obtained from the same total length of disconnected 
single spans. It also permits of a cheaper mode of erection, 
when temporary works would be attended with difficulty 
and great expense, as the girders can be built out from 
the abutments and piers, section by section, asin the case 
of cantilever bridges. On the other hand, the large 
saving of material claimed theoretically becomes very 
much reduced when many of the component parts of the 
structure are known to be subject to “ reversals,’ or 
alternating stresses of tension and compression, for which 
the unit per square inch must be taken considerably 
lower than for other parts of the structure exposed to 
only one kind of stress. The longest continuous truss 
bridge in the United States is to be found at Lachine, 
over the St. Lawrence River, near Montreal, which has 
four spans, two of 269ft. each, and two of 408ft. This 
specimen, large as it is, does not come up to the old 
Menai tubes, either in length or dimension of maximum 
single span. 

The greater part of Chapter II. is devoted to the 
subject of swing bridges, though the various types of 
rolling, lifting, and bascule structures are also more 
briefly described. Of these the swing principle is more 
generally employed than all the others put together, 
whether for short or long spans. In the former case, 
the centre-pivot method, very common in Holland, may 
be used, and the ring-bearing in the latter, but the last- 
mentioned system of support is now becoming very 
general. Plate and open web girders are both employed 
for swing bridges up to spans of about 160ft., but when 
this length is exceeded preference is usually given to the 
0.«n-web or trussed type. A very good example of the 
open-web pattern is the Hawarden Bridge over the river 
De.-which has a swing span 285ft. long, with openings 
of L10ft. and 87ft. respectively. The main girders are of 
Steel, and the working units of stress specified were 


» tons per square inch in compression and 6} tons in! 








There is one point of difference—so strong as 
to deserve notice— between the designing of a swing 
bridge and of others carried upon supports at each end. 
One of the great objects in ordinary structures belonging 
to the latter class is to reduce the relative proportion 
between the dead and live load, or to make the live load 
as small as possible. But in swing bridges the live load 
is not by itself of so much importance, as when the bridge 


|is placed in its most disadvantageous position—that is, 


when open it is not affected by the live load. It is there- 
fore desirable when designing swing bridges, whether for 
railway or road purposes, to diminish the dead load or 


weight of the moving parts, so as to reduce to a minimum | 


the friction accompanying the operation of turning, which 
is proportional to the dead load to be swung. 
In Chapters IIT. and IV. we are introduced to long 


span bridges, which comprise the cantilever and the sus- | 


pension principles, eack of which is striving to get the 
better of the other. For a long while our American friends 
held the record with their magnificent suspension. bridge 


of 1595ft. over the East River between New York and | 


Brooklyn, but they lost it by the completion, in the year 
1889, of the Forth bridge on the cantilever principle, with 
its pair of gigantic spans of 1710ft. each. 

How long we may continue to occupy the enviable 
position of pontifer maximus is doubtful, since it has 
been estimated that the great-suspension bridge of 3200ft., 
which it is proposed to erect over the Hudson River at 
New York, can be constructed in about seven or eight 
years. Whether the cantilever principle could be 
extended to a similar limit may perhaps, for want of 
more precise information, be at present regarded as 
doubtful. While the cantilever bridge retains in great 
measure the theoretical advantages of the continuous 
principle, it is free from many of its defects, and its 
different members do not suffer from reversals to the 
same extent as simple continuous girders. We quite 
endorse the following remark of the authors :—‘‘ The use 
of locomotive wheel loads for computing stcesses in 
trusses of long span introduces a_hair-splitting refine- 
ment which is unwarranted by the actual conditions of 
traffic, and it is noted with satisfaction that the practice 
seems to be on the decline.” The volume concludes 
with chapters on the three usually recognised types of 
arches, viz., the three-hinged, those with only two hinges, 
and those without any, or with fixed ends. Since there 
exist examples of each type of about 500ft. span, all 
doing their duty under very similar conditions very 
satisfactorily, it is evident that there is no practical 
superiority of one over the other to any particular 
extent. It may be remarked that the formule and calcu- 
lations used in determining the stresses in the different 
members of each structure subjected to analysis are not 
so complicated as some writers delight to render them. 
The volume fulfils its purpose, but at the same time, we 
are somewhat seeptical of the reception it may receive 
at the hands of English readers. 
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NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Senior Engineers, R.N.R. : 


| Hugh C, Boyle, Edward O‘Murphy, John Barber, and W. K. Earle. 





Engineers, R.N.R.: John Sherratt and David Murdock, all 
allowed to undergo instructional course for engineer officers, 
R.N.R. Fleet Engineers: James H. Gilbert, to the Howe, addi- 
tional, for Haulbowline Yard, temporary ; Josiah P. Thomas, to 
the Victory, additional, for the Achilles ; Edward R. Vine, to the 
Tamar, additional, as chief engineer at Hongkong Yard ; William 
H. Michell, to the Vivid, additional, for the Conquest ; Isaac E. 
Hurst ; and John. Sanders. Staff Engineers : Walter J. Feather- 
stone, to the President, additional, as engineer overseer of gun 
mountings at works of Messrs. Vickers, Maxim, and Co., Barrow- 
in-Furness, and Sylvester Rawling, to the Victory, additional, for 
the- Naiad. ‘Chief Engineers: Samuel Godbeer, to-the~ Victory, 
additional, for Portsmouth Dockyard ; Francis W. Highton, to 
the Pembroke, additional, for Chatham Dockyard, and W. H. 
Adams, to the President, additional, as resident overseer at 
Woolwich. Engineers: William H. Beckett, to the Wildfire, as 
assistant to chief engineer for charge of drawing-office ; Alfred 
Burner, to the President, additional, for temporary service at the 
Admiralty ; James Hird, to the President, additional, for service 
at Woolwich ; Charles F. Dunn, to the Cambridge; David J. 
Carruthers, and Charles J. Huddy. Assistant Engineers: Reginald 
G. L. Markham, Henry W. Kitchen, Frederick Bath, Horace R. 
Denson, all to the Illustrious ; Thomas W. Richards, to the North- 
ampton, and Frank R. Pendleton, Arthur E. Drought, Edgar W. 
Chamberlain, George W. Woolridge, all to the Hannibal. Arti- 
ficer Engineers: William F. Pepperell, to the Galatea ; Adolpbus 
W. Sharp, to the Rodney, additional for Niger tender ; Henry F. 
Leverett, to the Medea; Frederick J. Baker, to the Mersey, © 


| THE GEOLOGISTS’ ASSOCIATION, LONDON. 


ee 
| From time to time we draw attention to this unpretentious 
but useful institution, of which the programme of visits 
| for 1898 has been “published. The programme includes: 
| The whole day, May 7th, at Rugby ; part of the day, May 14th, 
| at Ayot; and May 21st, at Penn and Coleshill ; whilst Whitsun- 
| tide, May 28th to 31st, is to be passed in the vicinity of 
Aldeburgh; part days are arranged for Godalming, June 
| 11th, and at Crowborough and Fridge for June 18th, whole 
| days being set apart on June 25th and July 9th for visits to 
| Sudbury and Sheppy respectively. Another part-day excur- 
sion to Warlingham and Worms Heath on July 16th precedes 
the long excursion, extending from July 28th to August 3rd, 
when Birmingham, Nuneaton, Dudley, Lickey, Cannock, &c., 
will be visited. The last excursion announced is for Septem- 
ber 10th, and is to be at Gravesend. : 

The programme set forth does not, however, indicate ali 
the work done, or to be done, by the Association, for they 
have had many interesting indoor meetings during the winter, 
and have already been in the field, having spent Easter, from 
the 7th to the 12th of this month in the vicinity of Bridport 
and Weymouth, and last Saturday Reading was visited. 

To the engineer these outings are of value, as they offer an 
opportunity of studying, under agreeable and advantageous 
circumstances, the condition of the surfaces upon which, or 
under which, or within which many important works or parts 
of works have to be constructed, e.g., foundations, drainage 
and sewage works, wells, &c. But not alone is a personal 
inspection of districts facilitated by these excursions, but the 
| views of geologists on the variations in configuration and their 
| causes are freely and liberally expressed, and add always a 
| most valuable, and frequently a lively, adjunct to the interest 
of the excursions. Moreover, the districts visited are always 
selected on account of the special features of interest they 
present, and, what is still more important, the Association is 
under the direct patronage of many of our leading geologists, 
which adds considerable weight and importance to the geolo- 
gical views expressed. 

The district selected for the Easter excursion was of parti- 
cular interest with reference to the relationship of configura- 
tion of the surface to the earth movements and geological 
phenomena. The formations exposed for inspection extended 
from the Middle Lias to the Cretaceans, and as is fre- 
quently the wont with geological formations, the component 
beds presented various irregularities, both as regards magni- 
tude and the assumption of anomalous positions. Such little 
matters, although they would prove troublesome to the work 
of the engineer, do not thwart the geologist, but merely add 
zest to his investigations and breadth to the explanations 
engendered in his fertile imagination. However, in the case 
in question the vigilance and alacrity of the president, Mr. 
J.J. H. Teall, M.A., F.R.S., of H.M. Geological Survey, pre- 
vented any excesses in this direction, and any excursions 
beyond the bounds of evidence were incisively and vivaciously 
checked by him. So that a moderately fair idea was obtained 
of the systems of faults, slips, and denuding agencies that 
had produced the mutations, the effects of which were seen 
in the present contour cf the district, and much went to 
support Mr. Strahan’s view of the situation, as set forth in 
the most recent map of the geological survey. 

Two other points of much interest were incidentally raised 
during the excursion, referring respectively to the naming of 
beds and to the function of geological maps. 

It is of considerable importance that geological formations 
should be described with sufficient accuracy to render their 
recognition certain whenever they happen to be encountered, 
and therefore, of course, that each distinctive bed should 
have a special name that would be universally acceptable. 
Mr. S. S. Buckman, F.G.S., is an ardent supporter oi this 
view, and takes it as the basis for differentiating between 
various beds the zoological phenomena of the ammonite 
fauna; upon this basis he has shown, in a paper read before 
the Geological Society, that the present accepted geological 
ages would have to be sub-divided into shorter time divisions, 
corresponding to the duration of ammonite families, which 
periods he calls “‘hemere.” If these characters are shown 
to persist universally, there is little doubt that the suggestion 
would be welcomed by very many geologists throughout the 
world. The members of the Geologists’ Association had an 
opportunity of judging for themselves as to the persistency of 
one set of these hemerzeal beds, those affecting the Toarcian 
age, and which, according to Mr. Buckman, are ten in 
number, and travelling south from Cheltenham, through 
Sodbury, Bath, and Yeovil, to Chideock. He has been able to 
trace all of them, although some, in that comparatively 
small extension, diminish in magnitude from several hundred 
feet to a few inches, whilst others increase from inches to 
many feet in thickness. It must be admitted that at the 
spot where the excursionists inspected, although extreme 
beds were identified, as regards intermediate zones it was not 
possible to verify Mr. Buckman’s statement in the short 
time at their disposal; but however that may be, all the 
subdivisions are confirmed by the development of the beds in 
Normandy, and there the hemere suggested by Mr. Buck- 
man are heartily accepted, inasmuch as beds that are but 
4ft. in combined’ thickness at Chideock, in Normandy are 
considerably developed, and exhibit nine distinct periods 
of deposition in the ammonite fauna. 

Mr. Buckman, as might be expected from what has 
just been stated, does not find the survey maps sufh- 
ciently paleontological, and, in fact, would have geo- 
logical phenomena mapped according to the palxon- 
tological data. This, the president pointed out, would 
scarcely achieve the object of the survey; and Professor 
Blake remarked that Mr. Buckman underrated lithological 
characters, which are universally persistent as determina- 
tive factors in geological phenomena, and, as a matter of 
fact, while quite approving of paleontological subdivisions 
with limitations, and the recording on special maps the dis- 
tribution of generations of ammonite or any other families, 
he considered that the survey maps should be geological, 
and so combine lithological and synchronous paleontological 
data. 











In the cotton mills of Mexico, writes her Majesty’s 
Consul, the old-fashioned water-wheels have been for the most 
| part replaced by turbines, either of the Girard or Leffel type. A 
notable exception to this, however, is the great over-shot wheel, 
36ft. in diameter, at the Hercules factory, at Queretaro, which was 
built in England, brought out in pieces, and set up by an English 
engineer fifty years ago, and which still furnishes a large part of 
the motive power of that establishment. The fact that it has 
never had to be stopped for other than the most trifling repairs 
| bears eloquent testimony to the excellence of its constructicn and 
| the skill and solidity with which it was erected, 
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MODERN CHINA FROM AN ENGINEER'S 
POINT OF VIEW. 
No. V.—THE HONGKONG DOCKS, 
[From our Special Commissioner. | 


Honekone, March 4th. 





1863 by well-known Hongkong business men, with a tected by the guns in the Hongkong forts. — [t 
capital of 240,000 dols.; and certain docks, premises, and 
plant were purchased from a Mr. John Couper, of 
Whampoa, in Dane's Island in the neighbourhood. In 
1865 further dock property at Aberdeen—Hongkong— 
was purchased from Mr. John Lamont,- notably the 

SrickLERS for accuracy will say that Hongkong is not | Lamont and Hope Docks. In 1867 and 1870 the capital 
China, and that the Kowloon Docks, with which this was increased to 750,000 dols. and 1,000,000 dols. 
article has more particularly to do, are not in Hongkong, 
and they will be perfectly right. But my reason for 
giving this article an inaccurate title is that I am pander 
ing to the man who does not wish to look on his map to 


respectively, and the docks and premises at Hongkong and 

Whampoa, belonging to the Union Dock Company, were | 

brought into the concern by purchase and amalgamation. 
In 1875 the Whampoa property was purchased by the 


—————— 


ne 
see: iS oftey 
assumed that the Kowloon Docks belong to the Goy. . 
ment, and that there is a naval yard there, but tae 
not the case in the ordinary sense of the word, the a 
called Admiralty Dock being merely at the disposal of 
| our Admiralty when they require it. That is to Say - 
arrangement with the company they have a right to . 
it in preference to anyone else. . ” 
[ enclose two photographs, one showing the frontag 

of the Kowloon Docks, as seen from Hongkong, and the 
other being a general bird’s-eye view of the docks pen 


workshops, which I had the occasion to visit, taken from 








find out where Kowloon is, with the probability that he 
will not find it marked if he should look for it. 

As Hongkong is our most important military station 
in the Far East, as well as being a sort of Far Eastern 
Marine Clapham Junction, the dock accommodation in 
and around it is a question of considerable interest just 
now, for Hongkong is bound to play an important part 
in any political complications which may take place in 
this part of the world, and the extension of dock require- 


KOWLOON DOCKS, LOOKING TOWARDS HONGKONG 


Chinese Government on condition that the docks should 
only be allowed to accommodate Chinese vessels, and 
that no repairs were to be carried out in their workshops 
except to Chinese vessels. Thus, although the Chinese 
possess valuable dock premises in our immediate neigh- 
bourhood, other nations cannot utilise them. In 1880 
the company bought the Cosmopolitan Dock and its 
appendages, and raised its capital to 1;250,000 dols., and in 
1886 it was again raised to 1,562,500 dols.,its present capital. 


the high ground in the rear, and looking towards the sea. 
On the extreme left of this picture is the Admiralty Dock, 
occupied for the time being by what looks to me like one 
of the ** Empress" line steamers of the Canadian Pacitic 
Railway Company, by far the best British passenger 
boats east of Colombo. 

The following is a list, with general particulars, of the 
docks owned by this company at the present time. At 
Hung-Hom, Kowloon, there are three granite docks 


’ 








ments which will be brought about by the forthcoming 
‘‘ opening up of China,” whatever that may be taken to 
mean. 

The company controlling practically the whole of the 
important dock accommodation in and around Hong- 
kong is the Hongkong and Whampoa Dock Company ; 
and, as it has not always been the extensive concern 
which it now has developed into, it is as well briefly to 
outline its career. 

The company under its present name was formed in 





KCWLOON DOCKS, LOOKING FROM HONGKONG 





The principal dock premises of the Hongkong and, and two patent slips, of the following dimensions: 


Whampoa Company are at Kowloon, as inferred at the 
beginning of this article, and the No. 1, or Admiralty 
Dock, was completed in 1888, at a cost of over one 
million dollars. Kowloon is situated on the mainland 
immediately opposite and about two miles from the island 
of Hongkong, in Hung-Hom Bay, is well protected natu- 
rally from the weather, and forms a splendid harbour, as 
vessels drawing 28ft. can come alongside. Being a 
British possession it is heavily garrisoned, and is pro- 





Breadth at 


> vater 
Length of line —_— pol 


Dock. of blocks. entrance, °7 poche gl 
No, 1 .. O80ft. 86ft. top 20ft. 
7Oft. bottom 
No: 2::. ; - SFitt. 18ft. bin. 
No, 3... 264ft. 49ft. 3in, . 14ft. 
Slip, No, 1 240ft. 60ft. 14ft. 
Slip, No. 2... 200ft. in OO 12ft, 
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At Tai-kok-Tsui there is one granite dock : 


Cosmopolitan 466ft. . Soft. Gin. ... Qt. 
berdeen :— 

Ms — Dock A30ft. ... ... S4ft. . 23ft. 
Lamont Dock b33ft. Ce . . 16ft. 


In addition to these docks there are extensive machine 
shops, supplied with heavy machinery, such as turning 
lathes, boring, drilling, and punching machines, steam 
hammers, rollers, &c., and every appliance of the newest 
type suitable for carrying out repairs to the largest 
vessels that have so far visited this port. A stock of 
material worth about 1,000,000 dols. is carried, com- 
prising iron and steel plates, angles, and bars of all sizes, 
timber, brass, copper, engine fittings, and every descrip- 
tion of necessary ships’ fittings. — 

Powerful steam shears 80ft. high to lift 75 tons stand | 
on a granite wharf, alongside which vessels can lie in | 
gsft. at high water, to take in or out boilers, &c. The | 
depth at low-water springs in the shallowest part of the | 
bay, in front of the docks, is four fathoms. The Cosmo- | 
olitan Dock is on the Kowloon side of the harbour, in a 


Pesterly direction, also about two miles distant from the | 
city. The depth at low-water springs in the shallowest 


part of the bay is 26ft. A wharf with 20ft. of water and 
powerful shears 80ft. high, to lift 20 tons, are placed near | 
the dock entrance. Aberdeen Docks are situated at the 
head of an inlet on the south side of the Hongkong 
Island. The entrance is quite safe, and the anchorage 
excellent. 

The business of the company is carried on in Hong- 
kong by a Board of seven directors, with Mr. D. Gillies 
as chief manager, a secretary, and a large staff of 
European and Chinese draughtsmen and clerks. At 
Kowloon there are about forty Englishmen, including | 
foremen in most of the departments, and at Cosmopolitar, 
Dock there are thirteen. To use an Irishism, the above 
Englishmen are really all Scotchmen ; as is almost always 
the case in the shipbuilding industry out here. 

The average staff of Chinese operatives, skilled and 
otherwise, numbers all the year round about 3000 hands. 
For purposes of comparison with British labour, I give 
their rates of wages. Engineers’ and _boilermakers’ 
average pay, 75 cents to 1 dollar per day (about 1s. 6d. 
to 2s.); carpenters’ and caulkers’ average pay. 40 cents 
to 60 cents per day (about 10d. to 1s.); dock labourers’ 
average pay, 830 cents per day (about &d.). Overtime is 
paid as follows :~-Time and a-half up to 11 p.m., and 
double pay for all night and Sunday work. 

The above docks are, of course, the most important 
and complete in this part of the world, and the value of 
such places out here cannot be overrated, either politi- | 
cally or industrially ; and it is satisfactory to find that 
Great Britain in the Far East, from Ceylon to Central 
China, that is to say, at Trincomali, Penang, Singapore, 
Hongkong, and Shanghai, has a very efficient line ot 
docks, many of; them of great capacity, which will be 
invaluable to us in time of war. But the unpleasant 
question arises as to whether they are adequately pro- 
tected. Those at Trincomali and Hongkong may be; 
and it is to be presumed that at Shanghai, if we were to 
lose the use of our docks, we could at all events prevent 
the foreigner from utilising them. But how about 
Penang and Singapore ? It is only reasonable to suppose 
that in event of Great Britain being involved in hos- 
tilities out here, the opposing Powers would move heaven 
and earth to secure dock accommodation, which they do 
not now possess, and without which they could not 
possibly carry on a successful war. At present Great 
Britain and Japan have the honour of repairing the war 
vessels of all the Foreign Powers who have been talking 
so much lately about extinguishing our supremacy in the 
Far East. 

(Since the above was written we have learnt that 
Prince Henry of Prussia’s flagship, the Deutschland, has 
been obliged to put into the docks at Hongkong for 
repairs.—Ep. | 








THE ENGINE, BOILER, AND EMpLoyers’ LIABILITY INSURANCE 
CoMPANY,—-At the annual general meeting of this company 
recently, the chairman, Mr. R. B. Longridge, in proposing the 
adoption of the report of the directors, stated that during the past 
year the breakdowns of engines had been more than usually 
humerous, and in some cases very destructive, but happily there 
had been no loss of life through these accidents. The number of 
boiler explosions occurring annually throughout the kingdom con- 
tinued to diminish, although the recently issued Board of Trade 
report on the working of the Boiler Explosions Acts 1882 and 1890, 
for the year ending 30th June, 1897, might convey a different im- | 
pression. That report showed that the number of lives lost, though 
greater than during the previous twelve months, when there were ex- 
ceptionally few fatalities, was below the average for the last fifteen 
years, and it should be borne in mind that the report included a 
large proportion of accidents, such as fractures of steam pipes, 
failures of joints, and various mishaps which prior to the passing 
of the Boiler Explosions Acts were never recorded. Of the eighty 
cases dealt with in the report referred to, twenty-five only were 
actual boiler explosions, viz., twenty on land, causing five deaths, and 
five on board ship causing three deaths. It would thus be seen that 
thisreport would be likely togive tothe uninitiated a very exaggerated 
idea of the dangers arising from the use of steam boilers. The dimina- 
tion in the loss of life from this cause since boiler instirance was 
first established was very striking. At that time the average 
number of deaths from boiler explosions was ten times that of last 
year, although the number of boilers then in use was probably not 
more than one-third the number now working, and the average 
working pressure considerably lower. He was still convinced that 
the policy pursued in late years by the Board of Trade Commis- 
stoners in the firm administration of the punitive clause of the 
Boiler Explosions Act, which empowered the Commissioners to 
inflict heavy penalties upon negligent and guilty parties, was all 
that was necessary to bring home to boiler owners the responsi- 
bilities devolving upon them. Compulsory inspection had a very 
plausible sound, but he contended that any system of inspection, 
however complete, would be liable to mistake, misjudgment, and 
even incompetence on the part of the inspectors, and would fail to 
secure entire immunity from accident. No more salutary enactment 
than theclause of the Boiler Explosions Act to which he had referred 
Was needed, and it would be worse than useless to pags a Bill contain- 
ing the absurd provision which had appeared in every Bill which had 
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STEERING GEAR OF NORTH GERMAN LLOYD 
STEAMERS COBLENTZ, MAINZ, AND TRIER. 


THe steering gear. illustrated above, which has been 
fitted to a number of vessels in this country as well as cn 
the three North German Lloyd steamers above named, is 
designed, primarily, to effect the distribution of the leverage 
more in proportion to the resistance of the rudder than 
exists in ordinary gears. The latter, as a rule, exert a uniform 
and decreasing, instead of an increasing, purchase cn the 
rudder, in moving it from mid-gear to hard-over. This 
important object is attained in the gear under notice, chiefly 
through the arrangement of the quadrant and the spring 
buffers, which form an essential part of it, and of the tiller 
crosshead. The quadrant—-which, as may be gathered from 
our illustration, has its'main body formed of wrought steel, 
flanged. and riveted, making an exceptionally strong design 

works on its own centre. It travels through 51 deg. in 
moving the tiller crosshead through 40 deg., and in doing so 
increases the leverage over the rudder to an extent which is 
equivalent toa gain of 60 per cent. upon mid-gear position. 

Being carried on its own centre, and not, as is usual, on 
the rudder stock, and with its rim supported on rollers, the 
quadrant does not impose upon the rudder pintails any of its 
own weight, thus diminishing the wear on these parts. 
This arrangement also ‘keeps the quadrant always in good 
gear with its pinion, théreby allowing the teeth of both to 
be strengthened by shrouding, and rendering. them exempt 
from the effects of the sinking and slogger of the rudder- 
stock as the pintails wear. The rack and pinions are of cast 
steel, as is- also the tiller crosshead. The spring buffers, 
which, as has been said, form an ‘essential part of the quad- 





been laid before Parliament in late yédrs, viz., that the boiler owner 
should alone be responsible for the selection of a competent inspector, 
i provision which would free the owner from biame so long as he 
appointed any man whom he believed to be competent, 


rant, are fitted with steel rollers at the point of contact with 


| the crosshead, thereby reducing the friction to a minimum. | 


The springs, by, their compressicn, absorb any shock ccming 
| on the rudder, and greatly reduce the vibration when struck 





cai feer 


HARD OVER 





AMIDSHIPS 


by a sca. They are made adjustable, and can be either stee 
or rubber. 

Our illustrations show the arrangement of the gear 
as worked by hand at the rudder head, but of course 
gears are made having a steam steering engine as the major 
portion of the arrangement—the two cylinders being placed 
directly over the quadrant—thus securing the well-known 
advantages attaching to a direct rudder-head steering engine 
as compared with the engine situated amidship, with all the 
friction of parts, liability to breakage, &c., thereby entailed. 

Whether with engine amidship or directly over the rudder- 
head, ample provision is made for putting the hand power into 
gear by means cf a friction clutch within the standard upon 
which the hand wheels are mounted. The clutch is of large 
diameter and lined with hard wood, power and ready facility 
being provided by the hand lever-—seen at the top of stan- 
dard—and the screw which it operates, for shifting to in 
and out of gear. 

The patentees and makers cf this type of gear are Messrs. 
Croom and Arthur, Victoria Dock, Leith, who, in addition to 
fitting it to the three North German Lloyd steamers named 
in the title—which are each of 3200 tons, having an 8in. 
rudder-stock—have applied it to the Hamburg and Australian 
liner Meissen of 5200 tons and 10in. rudder-stock, and to the 
steamer Carisbrook of 1724 tons, owned in Leith. On the latter 
vessel, which was the first fitted with it, the gear has been work- 
ing for over two years, giving, we are told, entire satisfaction 
to the owners, who say the spring buffers undoubtedly reduce 
the vibration when the rudder is struck by a sea, and the 
arrangement of quadrant and tiller appears to give increase 
of power. Of the installation of this gear on board tHe three 
North German Lloyd vessels, the agents of that company 
say :—‘ It has been working to our entire satisfaction. This 
system, on the whole, proves to have answered its purpose.” 
Considering the advantages claimed for the gear, this is 
satisfactory testimony. : 
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reason to believe that the speed fixed by the first condition is not too 
low to be consistent with the second. The third condition requires a 
consideration of the boats with which our sea-going boats may be 
expected tocontend. Of the more than sixteen hundred serviceable 
torpedo boats which are now possessed, are building, or are projected 
by the nations of the world, there are but 260 having a speed of 
more than 25 knots. Of these, 153 are of the large size and high 
speed known in the English service as torpedo-boat destroyers, and 
<7 more are credited with a speed of but 26 knots. It is believed, 
therefore, that a speed of 26 knots would be sufticient to make 
our sea-going ional boat capable of performing any service which 
is within her province. ‘To produce the power necessary for this 
speed a single vertical engine possesses several advantages which 
recommend it for the purpose. It will require a smaller number 
of men to run it and keep it in order. The first cost of the single 
engine is very much less than that of two engines for the same 





power. The economy of the larger unit is superior to that of the 
smaller. The single engine admits of a roomier and more com 


modious engine-room than would be possible with a pair of engines 
in the same space. 

Coal cvapactty._-Ideas vary widely as to the necessary coal 
capacity which should be given to a sea-going torpedo boat. It 
is necessary that, when such boats are acting with a fleet, the 
embarrassment occasioned by the necessity of their procuring coal 
shall be reduced to the least possible, by giving them as large a 
capacity as practicable and making some of the times of requiring 
coal by the torpedo boat coincide with the times at which the 
larger ships of the fleet must seek coal. The normal endurance of 
our battleships of least endurance is about 7000 nautical miles. It 
is not practicable to obtain so great a radius as this in the sea- 
going torpedo boat. It is, however, possible to provide in the 
design of these boats for sufficient coal to steam 3500 to 4000 
nautical miles at 10 knots. The sea-going torpedo boat would 
then require coal with the battleships of least endurance, and once 
in each interval between the coaling of these ships. In connection 
with this matter of coal capacity, the possibility of torpedo boats 
receiving coal at sea from ships should be noted. In the voyage 
of the English torpedo boats No. 61 and No. 62 previously men- 
tioned, they received coal as they required it from the storeship 
Tyne, which accompanied them, the coaling being performed with- 
out great difficulty, even during some of the very rough weather 
which was encountered. 

Mane uering qualities. The service required of the torpedo boat 
demands that it should be capable of manceuvring readily in a 
small space. To offset the disadvantage in this regard which is 
brought in by the single screw proposed, the fitting cf a bow 
rudder in addition to the usual stern rudder and for use in con- 
junction with it, is suggested. This arrangement has been in 
satisfactory use upon boats constructed by Normand and Schichau 
for some years, and has proved satisfactory and productive of con- 
siderable improvement over the manteuvring qualities of boats 
fitted with after-rudders only. A boat embodying the features 
which have been enumerated would, under the customary trial 
conditions with a load of 25 tons, representing the equipment, 
stores, coal, &ce., on beard, displace about 120 tons. Sketch plans 
of a design for such a beat are given in Plate 3. The principal 
dimensions are: 





Length on the water-line lift. 
Length overall l4sft. Sin, 


Maximum beam Loft. Gin. 
Draught under screw ift. 6in. 

Displacement (trial 127 tons. 
Speed ‘ pe 26 knots, 


Machinera. 
A single four-cylinder triple-ex pansion engine 


Cylinders 20in. by 29in. by 30in. and 30in. 


Stroke ; ISin. 
Revolutions, not more than 400 
Indicated horse-power. . 2700 


Two water-tube boilers. 
Grate area, combined 
Coal capacity .. , 


110 square feet 
40 tons 

Such a torpedo boat could be constructed under the present in- 
dustrial conditions for less than 100,000 dols., so that at least two 
could be built for the cost of each of the largest of the boats which 
are now under construction for the Navy. In the design outlined 
in the sketch plans, the reserve of buoyancy is somewhat less 
than is commonly provided, although still more than 100 per cent. 
of the displacement of the boat fully loaded. Provision is made 
for performing all the external service of the boat upon a platform 
which is raised some distance above the deck, so that although the 
reserve of buoyancy and freeboard are slightly less, the height of 
the deck upon which service is performed is more than is commonly 
provided in sea-going torpedo boats. It is believed that boats 
similar in type to the one indicated in the sketch plans would, 
with a well-trained crew, be fully capable of performing efficiently 
any duty which is within the province of the sea-going torpedo 
boat. 

The harbour ov coast defence torpedo bout.—Our three thousand 
miles and more of sea coast, with its miles upon miles of inlets | 
and shallow channels, innumerable small outlying islands, and its | 
many harbours, great and small, at once require the protection 
and afford unequalled opportunities for the use of coast or harbour 
defence torpedo boats. While France has available for this kind | 
of duty one torpedo boat for every nine miles of coast line, 
Russia one for every ten miles, and Great Britain one for every 
seventeen miles, we, who may at any time be called upon to defend | 
our coasts from the attacks of battleships and cruisers of an enemy, | 
have not a single torpedo boat specially constructed for this | 
purpose, although there are under construction several which are 
applicable to it. Of the value, as a means of defence, of a large 
number of small torpedo vessels attached to and operating from 
coast stations as bases, there can be no question. They would 
attack ships of the enemy approaching the coast, and by their 
numbers and activity make anchorages on the coast absolutely 
untenable. Ready refuge in the shallow water of the many inlets 
or behind outlying islands or points of land would be always open 
to them. Boats of this kind require:—(1) An efficient torpedo | 
equipment; (2) a light gun armament; (3) the least possible 
draught; (4) good speed in deep and shallow water ; (5) good | 
manceuvring qualities, 

Torpedo equipment.—It is not probable that more than one 
torpedo attack will be engaged in by this class of boat in each 
interval during which it is absent from its temporary or permanent 
base. During the Japan-China war, in an attack of Japanese | 
torpedo boats upon vessels in the harbour of Weihaiwai, which | 
resulted in the sinking of the Ting Yuen, seven participating 
boats fired eleven torpedoes. In a later attack upon the ships in 
the same harbour, which resulted in the sinking of the Lai Yuen, | 
the Wai Yuen, and the tender Paufah, four participating boats 
fired seven torpedoes. There is reason to believe that provision 
for two torpedo tubes for the long 18in. torpedo, with one torpedo 
for each tube, should be sufficient for these boats. 

Gun armament.—To provide the boat with means of embarrassing 
and keeping down the fire of an opponent when detached and ; 
chased by boats guarding ships which it is attacking, provision 
must be made for an armament which may be manned by the 
crews of the torpedo tubes, and which is capable of a rapid and 
fairly accurate fire. The machine gun seems to be the best arm 
for the purpose. A battery of three of these manned by the | 
crews of the torpedo tubes should be effective. | 

Drauglt.—Boats of this class must depend to some extent for | 
their safety upon their ability to elude chasing torpedo boats and | 
destroyers by running into shallow water. The draught should | 
then be made as small as practicable. Since the change of trim | 
occasioned by high speed in a small boat is accentuated in shallow | 
water, it is necessary to provide for a form of stern which will | 
reduce toa minimum this evil, and it may even be desirable to | 


provide for some trim by the head in still water, so that the | which naturally reduces its resistance to crushing, so that the! are very firm at their full list rates of 45s, 6d, for forge tv 


| description. 


| ii 

| maximum draught at full speed shall not be increased on account | advancing bow of the vessel, which is arranged with a Suita 
of this change of trim, overhang, cuts its way into the unsupported ice without esi 
Speed. —The tirst two of the conditions fixing the limit of speed | encing either the shock or the resistance to which t Deri. 


he former 

in the case of the sea-going torpedo boat—the necessity of being | of icebreaker was constantly exposed, and very often faite} e 
in a class by itself and the necessity for sufficient speed to ensure | overcome. The new vessel is of the following dimension, - 
success in a torpedo attack hold in the case of the coast or harbour | Length, 202ft.; breadth, 43ft,; depth, 21ft. 9in. She will be fit, 
defence boat. A speed of 22 knots is believed to be consistent | with two sets of triple-expansion machinery, which have, of cou " 
with these two requirements. The operations of such boats as | to be of special construction to fit them for the arduous fr 
these are necessarily restricted to night or foggy weather, and all | which they will undergo, The vessel bas been constructed for the 
the time not occupied in attack is spent within easy reach of coal, | Imperial Senate for Finland, and will be principally useq - 
which can be had at every port, large and small, along the coast, | keeping the port of Hango open during the winter. ; " 
There is, therefore, not the necessity for large steaming radius | The Red * R” Steamship Company, Limited, of Newcast}, 
which exists in the case of the sea-going torpedo boat, but full | Messrs. Stephens and Mawson, managers—have just added anoth 
speed may be expected to be more commonly employed than in the | large steamer to their fleet. This vessel, which was launched sn 
case of the sea-going boats. Coal to steam fifteen hours at full | Wednesday week from the shipbuilding and_ repairing peat 
speed should provide the means of striking quickly at a point some | of the Blyth Shipbuilding Company, Limited, of Blyth, js q steel 
distance from the base and returning to the base after the attack. | serew steamer to carry a large cargo on a light draught of Wat 
A boat embodying the features enumerated above could be con- | The principal dimensions of the vessel are :-—Length, 3378 
structed to displace, under trial conditions, with a load of 10 tons | breadth, 47ft.; depth, 24ft. 10in., with poop for cabins, bridge 
representing ordnance, equipment, crew, coal, &c., on board, amidships, under which the engineers’ cabins will be titted, and 3 
about 35 tons. Sketch plans of a design for such a boat are given topgallant forecastle for crew. The vessel is classed at Lloyd's 
in Plate 4. The principal dimensions are : and is built on the three-deck principle, with single-deck laid’ and 


deep framings, but no hold beams, thus giving a very large area in 


Length on the water-line : ooft. . ac lary 
Manieeusn beam ; a lift. 3in. the holds for stowing cargoes of the bulkiest description, The 
Draught under screw sft. j engines will be fitted by Messrs, Blair and Co., Limited, of 





Displacement, trial .. ee .. .- 35 tons Stockton-on-Tees, and are of the triple-expansion type, 
Speed. as re r 2? knots a 


| A single triple-expansion engine. 


: ° P - of la re 
| power, and fitted with all their latest improvements for the pos 
working of machinery and economy in fuel. On leaving the 
ways the vessel was named the William Broadley, by Miss Broadley 


Cuber: Rin. * asin. x Blas | of Southport. The hull and engines have been built under the 
Stroke .. ogc Loin. | superintendence of Mr, Cowen Landreth, consulting engineer, of 
Revolutions is - 425 |; Newcastle-on-Tyne. 

Indicated horse-power : sé 650 | 


One water-tube boiler. | — a 





irate area 30 sq. ft. | ae sonic re 
Coal capacity 11 tons |THE IRON, COAL, AND GENERAL TRADE§ 
Under the present industrial conditions such a boat could be built} OF BIRMINGHAM, WOLVERHAMPTON, Anp 


for from 25,000 to 30,000 dols., so that a great number of them | 
could be built at comparatively small cost. In the preparation of | 
a design for vessels of this class too great attention cannot be given | 
to simplicity and adaptability of the weapon to the character of 
the men that will be available for duty with it in time of war. The lh q Tull : oO 
coast or harbour defence torpedo boat is a reasonable weapon to be Thursday—in Birmingham by a firmer tone. The view is, more 
placed in the hands of the Naval Reserve and of men who lay | ver, that any loss of trade which the Spanish-American war may 
aside their peace-time occupations to defend the country. It is | cause during 1898 will be more than compensated for by increased 
essentially a fair-weather boat, because weather conditions too business with India and the Far East. Orders for coal and some 
severe for a small fast boat are too severe for the successful use of | other materials usually tilled in South Wales continue to come to 
torpedoes. The machinery in the design sketched above is similar | the Midlands, and if the report be correct that the President, of 
to, although more powerful than, that commonly found in small the Board of l'rade has declined to interfere with this deplorable 
high-speed yachts, and men who are now serving in such yachts dispute, this diverting of orders does not seem likely to he im 
would, with a short training under an engineer officer of the navy, mediately stopped, ’ 

be competent to take and run efficiently the machinery of these Black sheets, singles, were to-day selling at the r ute of £6 to 
small torpedo boats. The deck force could, in part at least, be | te £6 2s. td., doubles 2s. Gd. more, and lattens £7 to 47 ds 
| equally readily recruited from the men who in time of war lay Galvanised sheet makers report satisfactory orders for foreign and 
aside peaceful occupations to take up the defence of their colonial markets, but in other branches there is a complaint 
country, 


that the outward business is feeling the effects of the war, 
It is with some misgivings that the two designs outlined above | Galvanised sheets are quoted £9 Tos. to £9 Tis. td. fob, 
are brought to the notice of this Society, which represents those Liverpool. The circulars from the members of the Un 
who must provide for the country the vessels for the defence of marked Bar Association announcing an advance of 3s. a ton 
its coast and the upholding of its honour abroad. War experience | ‘2 pursuance of their resolution on quarter day, have str ngthened 
with the modern torpedo boat has been extremely limited, and in | Prices. associated makers getting £0 los, to £6, though the latter 
tixing upon boats for our service it is necessary to consider, not | Here ts confined to a few leading firms. The advance is held to 
only such limited experience as there is, but the possible and be quite justitied by the increased price of pig iron, and the under 
probable requirements which must in time of war be met by them. selling of some bar makers: outside the association is much re 
The detinite serious purpose of the torpedo boat cannot be lost gretted, Marked bars continue £7 10s., and second grade bars 
sight of, and it must be designed to fultil this purpose in the best | @re In good demand at £7. Hoops move pretty freely at £6 5s, to 
and most economical way. While it is believed that the types out- £6 10s., and common strip makers are well booked forward on 
lined are the logical result of a consideration of the requirements, | #count of tube makers Req uieInents.. Tess 
the two designs are laid before the Society in the hope that a Steel prices are about as follows :—Bessemer blooms and bill ; 
clearer understanding of the needs of the navy in this important | £4 10s. to £4 15s.; best Siemens ditto, 5s. per ton more ; bars, £6 
branch may be reached through the consideration which may be | to £6 2s. 6d.; angles, £5 10s. to £5 15s.; and girders, £6 5s, to 
given them rather than from any special merit in the particular | £6 7s: fd. Some of the Midland works that are dependent on 
designs themselves. 


OTHER DISTRICTS. 
(From our own Correspondent.) 
THE satisfactory budget of the Chancellor of the Exchequer has 
led toa more cheerful feeling, which was reflected on ‘Change to-day 
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supplies of Welsh steel have got several of the mills laid off, and 
| some of their men are on short time in consequence, 

With regard to pig iron, prices. continue unusually firm, for most 
of the producers are well sold forward. Derbyshire, Nottingham- 
shire, and Leicestershire forge pigs are 45s. to 46s.; North 

| Staffordshire, 44s. to 45s.; and Northamptons, 42s. 6d. to 44s, 

THE steel steam launch Zouave was launched at Stony Stratford | Prices may be expected to further advance should the Welsh strike 
on Saturday, 23rd inst. She is built to the order of Mr. E. A, | Continue. There is a good demand for cold blast at 90s. ; best all 
Locock, Princes Mansions. Alfred H. Brown, 10, Pall Mall, naval | Mine, 64s. 6d. to 67s. 6d.; ordinary, 50s, to 55s.; part-mines, 44s, 
architect; Edward Hayes, of Stony Stratford, engineer and | to 48s,; and cinder, 40s, , : 
builder of the vessel. Length on water-line, 48ft. 6in.; beam, | One very gratifying and welcome result of the recent deputation 
8ft. bin. : | of mayors and manufacturers from the Midlands to the railway 

On Wednesday, the 20th April, there was launched from the | COMPanies Is that the secretary of the Dudley Chamber of Com- 
yard of the Tyne [ron Shipbuilding Co., Ltd., of Willington Quay- | Merce has received a satisfac ry reply tou the Chamber's request 
on-Tyne, a steel screw steamer of the following dimensions, viz; | for reduced rates. _ The rate on vices to London has been 
Length, 290ft.; breadth, 43ft.; depth, 22ft.; and to class 100 Al | reduced from 30s. 5d. per ton to 17s. 6d. over two tons, and 
at Lloyd’s on the partial awning deck rule. This vessel has water | 248- 24. under two tons, To Liverpool the rate is reduced from 
ballast fitted right fore and aft on the cellular system, and is also 21s, to 12s. 6d. and 17s. 1d., and to Manchester from “Is. to 
fitted with all modern improvements for the rapid loading and dis- | 128. 64. The rate to Coventry was reduced 50 per cent.. th at to 
charging of cargo, including four doubie-cylindered steam winches, | Gloucester 474 per cent., and that to London 40 per cent. The 
direct-acting steam windlass, large donkey boiler, steam steering | (Chamber has asked the companies if they can reduce the rate to 
gear by Messrs. Hastie and Co., and Hastie’s screw gear aft. The Hull, and have also asked whether the new rates could not be 
engines, which are to be supplied by Messrs. North-Eastern Marine made retrospective to last August. ud a 
Engineering Co., are of the triple-expansion type, having cylinders | Be gsdbin gd eo - ong gg yt . ote “ “4 
22lin., 37in., and 6lin., by 39in. stroke, and working at a pressure | ‘ re disorganised every day, oe Coeenee SS Ee 
of ge tgp one saci P ioaonas yates. ig | Both consumers and speculators have been purchasing very freely, 
Miss Wadworth, of Manchester. “ | supplies being eagerly bought up. Settlement prices at date are 

On Thursday, April 21st, Messrs. Wigham, Richardson, and Co. £92 12s, 6d. 
launched from their Neptune Shipyard, Newcastle-on-Tyne, a | 
tinely-modelled steel screw steamer, which they are building to the | NOTES FROM LANCASHIRE 
order of the Russian Steam Navigation and Trading Company, of | ; 
Odessa. The vessel is 357ft. long by 46ft. beam, and will be fitted | (From our own Correspondents.) 
by Messrs. Wigham, Richardson, and Co, with engines and boilers | | Muavchestev.—_No general apprehension appears to be entertained 
designed to drive her at a good speed—10 knots fully loaded. The | that the outbreak of hostilities between the United States and 
arrangements for working the ship herself, and for loading and | Spain will inflict any really serious injury upon either the engineer- 
discharging the cargo, are of the most modern and improved | ing or the iron trades of this district. In fact, during the past 
The owners were represented at the launch by Mr. | week the position in the iron market would seem, if anything, to 
Nevins, under whose superintendence the vessel is being con-| have rather shown an improvement, both as regards prices and 
structed. As the vessel left the ways she was named the Juno, by | demand, but it is too early as yet to attempt any reliable forecast 


LAUNCHES AND TRIAL TRIPS. 














Miss Mary Hancock Thomson, of Newcastle-on-Tyne, niece of 
Lord Kelvin. 


Messrs. David J. Dunlop and Co., engineers and shipbuilders, | 


Inch Works, Port Glasgow, launched a few days age from 
their works a handsomely-modelled steel twin-screw steamer of 
1500 indicated horse-power for specially heavy towing work at 
Table Bay Harbour, Cape Town, to the order of the Colonial 
Government. The dimensions of the vessel are :—Length between 
perpendiculars, 135ft.; breadth moulded, 26ft.; depth moulded, 
14ft. Built to Lloyd’s 100 Al class, and under their special 
survey. The engines are of the triple-expansion type, having two 
sets of cylinders, 14in., 22in., and 36in. diameter, by 24in. length 
of stroke, and two large single-ended boi'ers, The steamer will be 
specially fitted out by the builders, and her outfit will include a 
powerful steam fire pump, complete electric light installation, witha 
search-light of 20,000-candle power, bronze propellers, teak decks, 
double awnings, two spare anchors—Hall’s patent stockless 
45 ewt. each ; galvanised tanks for 50 tons fresh water in twelve 
separate compartments, with all connections complete ; two pole 
masts, &c, As the vessel left the ways she was named T, E, Fuller 
by Miss Sommerville, Aldergrove, Port Glasgow. 

An icebreaking vessel which, although of small size, possesses 





unnsual interest, was launched last week by Sir W. G. Armstrong, | 


Whitworth, and Co., fom their Walker Shipyard. The vessel is 
designed on a principle that is essentially modern. One propeller 
is arranged aft in the usual position, and another smaller propeller 
forward. This forward propeller gives to the water under the ice 
a high sternward velocity, and the ice is deprived of its support, 


of the immediate future, as possible developments are altogether 
too much surrounded by uncertainty. One or two not unlikely 
developments are, however, commented upon, and the more than 
probable withdrawal of American pig iron from competition here 
is, of course, regarded with complacency by English makers. In 
the same way it is anticipated that the probable restriction of the 
competition of American steel, which has been very keen of late, 
may help tostrengthen this section of the trade, whilst the possible 
interference with the export of hematite ores from Spain may 
help to force up the price of raw material, which is already strongly 
hardening. With regard to the engineering trades, the war may 
also have the effect of delaying the completion of a good many 
orders for machine tools that have recently been secured in the 
United States, owing to the inability of English toolmakers to 
undertake the work for anything like early completion, whilst it 
would also check for the time being the placing of any further en- 
gineering orders with American firms, As to the general position 
of the engineering trades of the district, this is practically unaltered 
from what I have reported fecently, exceptional activity continuing 
throughout all branches, and the outlook in every way satls- 
factory as regards full employment for a very considerable period 
ahead, 

There was about a full average attendance on the Manchester 
iron market on Tuesday, with a fairly large volume of business 
| stirring both in raw and manufactured material, and a more or 
less general hardening tendency in prices. A moderately active 
inquiry was reported for pig iron, business offering being, in fact, 
more than many of the makers cared to entertain. Local makers 
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. 6d, for foundry, less 25, and cautious about selling. Some 
ai Ka: Lincolnshire and Derbyshire makers are practically 
of ye the market, and, although there is ‘no advance on the 
out poeta it is becoming difficult to place orders of any weight 
lst goal rates. The minimum quotations remain at 43s. 
at eee to 45s. 6d. for foundry, Lincolnshire, and 45s, 6d. for 
for og 48s, 6d. for foundry Derbyshire, net cash, delivered 
fore eater. Middlesbrough is about stationary at from 48s. 7d. 
eee inary G.M.B.’s, to 49s. 7d. and 49s, 10d. as makers’ prices 
re vamed brands, delivered by rail Manchester, but Scotch iron 
for bout 3d, higher, Glengarnock being quoted about 47s. 6d., and 
jinton 48s, Mersey ports, and 2s, 3d. more at Manchester Docks. 
Stations for American pig iron are for the most part withdrawn ; 
Que lots might perhaps in special cases be bought at the Man- 
“ Docks at about 46s, 6d. net, but sellers as a rule hold 


shester a8 “ s 7 b 
pone sufficient iron to cover their deliveries, and further 
; rivals are now regarded as somewhat precarious, 


In the finished iron trade reports from makers continue very 
ctory as to the weight of business giving out, especially for 
jut prices scarcely show a corresponding improvement, 
still varying considerably, In some cases Lancashire 


satisfa 
bars, | 


quotations " a. 
Sos can still be bought a at £5 13s. 9d.; other makers do 
not quote less than £5 15s., and in one or two instances £5 17s. 6d., 


with North Staffordshire bars now quoted all round £6, delivered 
Manchester district. Sheets remain without improvement, aver- 
aging about £6 15s. delivered here, but in hoops there has been 
more business giving out, mills being better off for work than for 
aconsiderable time past, and prices firm at the association list 
rates of £6 10s. for random to £6 15s. for special cut lengths 
delivered Manchester district, and 2s, 6d. less for shipment. 

For both raw and manufactured steel there is a generally brisk 
demand, with a strong tone in prices, The minimum for ordinary 
foundry hematites has been advanced to about 58s. 6d., less 25, 
with better qualities not quoted under 59s, 6d. to 60s., less 24 
delivered here. Local billets are firm at £4 6s, 3d. net cash. In 
one or two isolated cases bars, angles, and plates might be brought 
at comparatively low figures, but generally sellers are very firm at 
the advanced rates that have recently been quoted. Bars range 
from about £6 and £6 5s. for the lower qualities, to £6 10s.; angles 
and common plates might be obtained at £6 to £6 5s., with boiler 
plates ranging from £6 7s, 6d, to £6 12s. 6d. delivered here. 

In the metal market an active inquiry is reported for all 


descriptions of manufactured goods, especially for those suitable 
for general engineers’ boilermakers’, stationary and locomotive 
engine-builders’ requirements, and this, with the upward move in 
raw material, has brought about an advance in list rates of _ 
per Ib, on brass and copper wire, brazed brass tubes, and rolled 


metals, the quotations for these, delivered Manchester district, 
being now as under:—Common brass wire, 64d. ; copper wire, 
7\d.; brazed brass tubes, 8}d.; and common rolled brass, 64d. per 


Ib, 
The Gandy Belt Manufacturing Company, Manchester, are in- 
troducing to this country the American ‘‘ Standard” separable or 


woodsplit pulleys. In connection with these pulleys a special feature 
is a patent bushing system, by means of which the same pulley can be 
utilised on shafts of various sizes, All the pulleys from 24in. 
diameter upwards are made witha bore for 34in. shaft, and pulleys 
below 24in. in diameter are made for 3in. shafts. Each pulley, 


however, is furnished with a wood bushing to fit any size of shaft 
wanted, thus enabling users to change from one line of shafting 
to another, at different size, and utilise pulleys on hand. In this 
way, by the insertion of suitable bushings, any one pulley can be 
made to fit twenty or more sizes of shafting. 

The advantages secured by adopting the incandescent gas light 
in place of the ordinary gas jet, both in the way of economy and 
illuminating efficiency, are generally recognised. Hitherto, how- 
ever, the fragile character of the incandescent mantles has proved 
a serious drawback in connection with the adoption of incandescent 
gas lighting in works or other situations where any exceptional 
amount of vibration is experienced. A very simple device has, 
however, been patented by Mr. W. R. Clay, of Bolton, by which 
the above objection to the use of the incandescent gas light at 
engineering and other works has been practically removed, 
as it provides a means of entirely neutralising the effect of 
shock or vibration upon the mantles of incandescent lamps. 
The invention consists simply in coiling a portion of the 
pipe supplying gas to the burner in such a manner as to 
form a resilient spring—a novel adaptation of the gas pipe 
that has never before been carried out. It is claimed, and has 
been proved in practice, that with a copper pipe, shaped in the 
above form, incandescent gas burners can be used in almost any 
situation, and the mantles preserved to more than their average 
length of life. 1 have had an opportunity of seeing these fittings 
subjected to exceptionally severe tests, without any effect on the 
mantle, which remained intact, whilst a mantle without this fitting, 
subjected to the same test, was immediately shattered. In fact, a 
mantle carried on one of these fittings was fixed in an engineering 
works in close proximity to a steam hammer for a considerable 
period without suffering any injury. It may also be added that 
as no india-rubber is used in the construction of the fitting it “does 
not come under the ban that has been placed by the Fire Insurance 
Companies upon anti-vibratory fittings other than those made 
entirely of metal, 

In the coal trade there, is as reported last week, a gradual 
quietening down from the somewhat excited activity which has 
been prevailing recently, owing to the extra pressure for supplies 
resulting from the South Wales strike, and both the shipping 
inquiry and the inland demand have been tapering off during the 
past week, So far as theinland trade is concerned, the falling off 
in the demand is chiefly in the better qualities suitable for house- 
fre purposes, which have been moving off not more than 
moderately, and although pits are still kept on full time, colliery 
owners are beginning to experience some difficulty in moving away 
their full output, The advances on list rates which were talked 
of, and in some instances actually announced, have scarcely been 
realised, even temporarily, 2.d prices generally are not more than 
steady on the list basis, The lower qualities of round coal continue 
in fairly active request for iron making, steam, and general manu- 
facturing purposes, and as surplus supplies of these are mostly 
going away for shipment, an advance on the previously low-cut 
prices for steam and forge coal is being generally well maintained, 
‘8, per ton continuing about the average figure for good qualities 
at the pit mouth. Taking the round coal trade all through, the 
outlook for the future may be said to be fairly satisfactory, so far 
as colliery owners being in a better ition to command, on con- 
tracts which will shortly come upon the market for the next twelve 
months, an advance upon the lew prices that had to be accepted 
last year, Nothing of any weight has so far been put through in 
forward contracts to really establish prices for the ensuing twelve 
months, but the general anticipation is that an advance of something 
like 6d. per ton over last year’s basis will be obtained without much 
difficulty on gas coals fe locomotive fuel, and also on the house- 
fire coal contracts which are usually placed with merchants early 
onin the summer season. Engine classes of fuel are rather more 
plentiful in the market, owing to the large quantity of coal which 
has recently been screened out of stock. For fresh-got slack prices 
remain steady at recent quotations, but stock slack is being offered 
in special lots at rather lower figures. At the pit mouth prices 
average 3s, 3d. to 3s, 6d. for common, 3s. 9d, to 4s. 3d. for medium, 
and 4s, 6d, to 5s, for the best qualities. On forward contracts for 
slack some stiffening up on current rates is also talked of, but how 
far this will be realised remains to be seen. 

For shipment there is still sufficient pressure for supplies to 
enable colliery owners in this district to maintain substantial 
advances on late normal rates, and good ordinary qualities of 
steam coal are fetching about 10s. 6d. up to 11s, 6d, delivered at 
~ Garston Docks, or the High Level, Liverpool. 
ft —The hematite jig iron market is much firmer, and a 
Thin: demand is reported for Bessemer descriptions of metal. 

1s ls shown alike in the business of makers and in the trans- 











actions of warrant holders, The latter are quoting 50s. 44d. net 
cash, and buyers are offering 50s. 4d. : Makers have advanced 
their prices, and now quote 50s, 6d: to 51s. 6d. per ton for mixed 
Bessemer numbers net f.o.b, Orders are well held. During the 
week 489 tons of warrant iron were clearéd out of stock, leaving 
174,372 tons in’ hand, or a reduction since the beginning of the 
year of 10,078 tons. Forty-one furnaces afe in blast, as compared 
with thirty-seven in the corresponding week of last year. The 
masters in West Cumberland are experiencing some difficulty with 
their blast furnacemen, but a settlement is expected to be arrived 
at almost immediately by the joint board. 

In iron ore there is a full trade doing, and prices are very firm 
and at advanced rates. Good average native qualities are at 
lls. 6d. to 13s. per ton net at mines, and best descriptions are 
quoted at 16s. per ton. Spanish ore is being largely used to sup- 
plement native supplies and for mixing purposes. 

The steel trade is firm and brisk, and the market is strong for 
all the various products of the district. This is especially the fact 
as regards heavy rails and steel shipbuilding material, orders for 
which are largely held and freely offered, prices being firm and 
steady. In all other branches of the steel trade there is marked 
activity. 

Shipbuilders are very busily employed, and marine engineers 
are working night and day shifts. No new orders are reported ; 
but builders at present have their hands full. 

The coal trade has received new life owing to the strike in South 
Wales, and prices have advanced 4s, a ton, Coke is in brisk 
demand at full prices, 

The shipping trade at West Coast ports is fairly well employed. 
The exports of pig iron during last week were (916 tons, and of 
steel 15,762 tons, as compared with 15,453 tons of pig iron and 
8862 tons of steel in the corresponding week of last year, showing 
a decrease of 7537 tons of pig iron ‘and an increase of 5100 tons of 
steel. The aggregate shipments this year total up to 158,094 tons 
of pig iron and 178,042 tons of steel, as compared with 137,150 
tons of pig iron and 142,969 tons of steel in the corresponding 
period of last year, showing an increase of 20,944 tons of pig iron 
and 35,073 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE continuance of the Welsh strike has had the effect antici- 
pated in the Yorkshire coalfield, the demand for fuel having been 
something quite abnormal. Hard steam coal is the quality chiefly 
in demand, and so eagef are buyers to obtain what they want that 
such coalowners as are in a position to supply cargoes expeditiously 
can command exceedingly satisfactory prices, sales having been 
made from 11s. to 13s. per ton at the pit. Although for smaller 
lots such rates are not given, excellent prices are being realised. 
It has to be remembered, however, that the portion of the output 
in which these advanced values rule is comparatively small, and 
the quotations cannot be given as representing the general 
state of the market. The usual result is beginning to be 
evident. Miners, seeing that there is an unusally brisk demand, 
are wanting to know if they cannot have more wages, par- 
ticularly as they find that in Northumberland and Scotland, as 
well as in Wales, their colleagues. are moving for more money. 
They appear to forget, however, that:even if the other 
districts attain what they are striving for, they will then be 
simply on a level with the miners of South Yorkshire, where wages 
are from 12} to 26 per cent. higher. It has long been the desire of 
the coalowners to have the men’s remuneration put upon a more 
general basis. In house coal there has also been a larger output 
during the last ten days owing to the increased business at the 
district pits. The demand, however, has not been equal to the 
supply, although values continue firm. A goodly weight is being 
sold for steam coal purposes. Owing to the cutting off of sea-borne 
supplies, more is being sent to the London market, and quotations 
are firm, although in very few instances can prices be said to have 
risen, Silkstones in the best sorts make 8s, 6d. to 9s. 6d. per 
ton; ordinary, from 7s. per ton; Barnsley house, 7s. 6d. to 
8s. 6d, per ton; seconds, from 6s. 6d. per ton. In steam coal 
both the railway and the shipping demand is above the average, 
while the inland trade is satisfactory. At the Humber ports, 
Grimsby especially, there is much activity in lading for the South 
Wales market, Barnsley hards averaging 12s. per ton. Colliery 
owners who have not contracted for their output are profiting by 
this gleam of sunshine, and are commanding much higher prices 
than those delivering under tender. The general run of prices 
agreed upon is 7s. 3d. to 7s. 9d. per ton ; seconds from 6s, 6d. per 
ton. In engine fuel firmness is also reported, nuts making 6s, to 
7s, per ton; screened slack from 4s, rs ype ton; pit slack from 
2s, 6d. per ton. For gas coal former values are also stiffly main- 
tained. Coke is once more in satisfactory request, ordinary 
qualities making 9s, to 10s. per ton, and best ranging from 11s, to 
12s. per ton. 

Arrangements are being made for a combination of the South 
and West Yorkshire Coalowners’ Association, with a view to closer 
action in the future, 

The most gratifying feature of business at present is the revival 
in South Africa, Sheffield firms engaged in the crucible steel 
trade find the South African requirements to be largely in excess 
of anything they have had for many months, and it is their belief 
that a satisfactory change for the better in business is beginning 
all over that region. Very large quantities of crucible steel are 
used in South Africa, and the makers are on the look-out for what 
they expect to be an abnormally large business, In machinery for 
stamping, crushing, and other processes associated with gold a 
good business is anticipated almost immediately. 

All classes of Swedish steels are reported to be very firm, pur- 
chases on American and German account having been of late 
exceptionally heavy. Supplies, however, were recently restricted 
on account of the scarcity of charcoal, which could not be brought 
down from the forests to the works, Frosts, however, have set 
in, and the needs of manufacturers are now being met. As the 
makers of iron and steel in Sweden find a full market for all they 
can produce they have no difficulty whatever in maintaining 
former and even improved values, 

In mining, excavating, field, and garden tools there is no lack of 
employment, the orders now in hand being considerably heavier 
than for the corresponding period of last year. Spades, forks, 
draining, fand similar tools have been in increased request 
through the exceptionally open season. The home market has 
been in a better condition than for many months, the higher prices 
obtained by farmers having enabled them to purchase freely. It 
is expected that during the war American competition on the Con- 
tinent will be somewhat slackened, to the benefit of British and 
German houses, Edge-tools, files, saws, and the general run of 
engineers’ tools, continue in good demand, although there is rather 
less doing in the latter class of goods than a month ago, 

There is rather more doing in cutlery, silver, and electro-plate, 
yet the leading firms are by no means pressed with work. At the 
Liverpool ivory sales of last week prices for sorts suitable for the 
Sheffield trades ruled firm with an upward tendency ; quotations, 
however, are not practically changed. The London sales are more, 
and the demand is again firm, with somewhat improved values. 
The Americans werg not in the market, otherwise still higher 
prices would have ruled, 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE outbreak of war has had a better effect upon our trade 
than was expected, for the uncertainty being now removed, people 
can more accurately gauge the trend of business, More particu- 
larly is the improvement marked in the shipbuilding and engineer- 


‘reported in hematite. 








ing industries, the plate and angle trades, and in hématite pig‘ 
iron and’ ore, and in all these the prices are more pronouncedly’ 
upwards than in the others, ° 

A portion of the improvement in the prices of hematite pig 
iron and ore may be attributed to the rupture between Spain 
and the United States, as this may interfere with the supply’ 
of ore. This being so, hematite pig iron makers are doing 
their best to accumulate stocks of ore, especially as if they 
are able to procure adequate supplies they will have to 
pay considerably enhanced prices on account of higher freights, 
if for nothing else. Ore merchants decline to quote for 
ore for forward delivery, as they cannot arrange freights nor 
guarantee delivery. Higher freights are due because of the season 
of the year, and there are the war risks to add ; further than this 
it is almost certain that Spain will put a tax on shipping to help 
to raise funds. They have tried that before, and found it a very 
convenient method of adding to their revenue, and they will 
scarcely neglect to avail themselves of it in their present straits, 
All this will increase the delivered cost of the ore and the pigiron, 
The price of Rubio ore for forward delivery cannot be given, as no 
smanieia will quote, but 15s. per ton delivered in the Tees is paid 
for prompt, and consumers will readily give this. Mixed numbers 
of East Coast hematite pig iron for early delivery are at 50s. 6d., 
and stocks are very small, both with makers and in the public 
warrant stores. There has been a good business this week in 
hematite pig iron because the steel plate and angle manufacturers 
have become anxious, and in view of eventualities due to the war, 
they desire to add substantially to their stocks. 

The business in ordinary Cleveland iron shows some improve- 
ment’ this week, but it is small compared with what is 
It is significant that both makers and 
second hands are doing business at practically the same 
figures, and that the selling operations of speculators are 
much smaller in extent than is usual towards the end of a month. 
Generally on account of the clearing out of the weak speculators 
prices are brought down in the last few days of the month, but 
this month they have risen. The prospect of better prices seems 
to be so favourable that special efforts are made to take up the 
iron. Last week 40s. was readily taken for prompt f.o.b. deliveries 
of No. 3 Cleveland G.M.B. pig iron ; this week the lowest figure 
has been 40s. 14d., and now 40s. 3d. is the regular price ; indeed, 
nothing less will be accepted either by makers or second hands. 
For May-June deliveries some will sell at 40s. 6d. Consumers are 
no longer waiting in the hope of seeing prices lower. No, 4 
Cleveland foundry pig iron is at 39s. 6d.; grey forge at 38s. 3d.; 
and mottled and white at 38s. Forge qualities are rather plenti- 
ful, and no actual advances in the price thereof have been made 
this week. 

Pig iron shipments from the Cleveland district this month have 
improved, especially on foreign account; up to the 27th they 
reached 93,199 tons, as compared with 79,272 tons last month, 
and 101,012 tons in April, 1897, to same date. Less is being sent 
to Scotland than last month. The stock of Cleveland pig iron in 
Connal’s public warrant stores on Wednesday night was 93,026 
tons, an increase for the month of 664 tons; while the quantity 
of hematite iron held was only 44,279 tons, a decrease for the 
month of 63 tons. 

Further increase in business is reported by the steel plate and 


, 


‘angle manufacturers, whose customers, the shipbuilders, are very 


pressing in their endeavours to buy, as they themselves have orders 
which will keep them fully employed until well into next year, and 
they want without delay to contract for the materials they will 
require, especially as prices are going up rather rapidly. Steel 
ship plates have this week been advanced 1s, 3d., and steel ship 
angles 2s, 6d., making the former £5 15s., and the latter £5 12s. 6d. 
per ton at works, less usual discount. The extra demand is from 
the Continent as well as from British shipbuilders. Bridge and 
boilermakers are also buying freely, and the prices of girder and 
boiler plates have gone up in the same proportion as ship plates. 
The demand for iron plates and angles has improved, but not to 
the same extent as those of steel, and prices remain stationary, 
iron ship plates at £5 7s, 6d., and iron ship angles at £5 5s. at 
works, less 24 per cent, Common iron bars can still be bought at 
£5 5s., less 24 per cent. at works. Heavy steel rails are in some- 
what quieter request, but as manufacturers’ books are well filled 
no easing in price can be reported, and £4 10s, net at works is still 


uoted, 

The shipbuilding industry is in an almost unprecedentedly brisk 
condition, and prospects of a continuation of the activity are good. 

The activity in shipbuilding is such that the secretary of the 
Boilermakers’ and Iron Shipbuilders’ Society has applied to the 
North-East Coast shipbuilders for a 5 per cent. advance of wages, 
this being in sympathy with the movement in the Clyde district. 
A conference will shortly be held, and it is expected that the 
application will be granted. In this district there is a special 
agreement limiting the advance or decrease of wages to 5 per cent. 
as the maximum, and after each settlement a period of six months 
must elapse before any new step is taken on either side, a month’s 
notice to be given when any change is desired. The engineering 
industry is as active as the shipbuilding. Though it is so short a 
time since the engineers resumed work after a long period of idle- 
ness, a large number of engineers employed by Messrs. Thomas 
Richardson and Sons, at Hartlepool, have struck work this week 
because the managers refuse to reinstate some of the union men 
who were discharged because, it is alleged, they interfered with 
non-union workmen, The matter has been put into the hands of 
the Employers’ Federation. 

The excitement in the coal trade of Tyneside has simmered 
down a little this week; but there is still a great deal doing in 
steam and bunker coals, for which high prices are realised. For 
best steam coals the prices quoted vary between lds. and 16s, 
per ton, f.o.b.; and small steam are about 5s. So numerous are 
the orders thrown into this market by the Welsh strike that coal- 
owners cannot tackle all, and steamers have long to wait before 
they can get either their bunkers or their cargo. Such extraordi- 
nary shipments as these at the latter part of April have never 
been known. From Tyne Dock alone last week’s coal and 
coke exports were no less than 146,594 tons—53,192 tons more 
than in the corresponding period of last year, and the best on 
record for any week.', The same may be reported of the Blyth 
shipments, which reached 71,956 tons, or 17,123 tons more than in 
the corresponding week last year. The activity has led the North- 
umberland miners to renew their claim for an advance in wages, 
and a conference between the representatives of the: masters and 
men has already been held, which will be resumed on Saturday 
week. Coke is scarce, as it has become more profitable to sell the 
coal than to convert it into coke, and the production has accordingly 
been reduced, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE markets are materially affected by the impending hostilities 
between the United States and Spain, as well as by the tightness 
of nioney, and the amount of business doing is generally confined 
to what is absolutely essential at the moment. It is not at all 
apparent in what way and to what extent the state of trade is 
likely to be modified by the war, and in the meantime dealers are 
inclined to wait or to act with unusual caution. 

Business in the Glasgow pig iron market has been limited, but 
there has been an upward tendency in prices, which is probably to 
some extent a result of the oversold condition of the account in 
warrants, Scotch pig iron warrants have sold from 46s, 2d. to 
46s, 54d. cash, pot Ts, 54d. to 46s. 8d. one month, the inquiry 
for future delivery being rather better than for some time past. 
At the beginning of the week there was scarcely anything doing in 
Cleveland warrants. This class of iron sold at 40s. 1d. to 40s. 24d. 
cash, and 40s. 54d. one month. The hematite section of the 
market was, if anything, a little more animated, the business 
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taking place at 49s. 94d. to 50s. 3d. cash, and 49s. 114d. to 50s, 6d. 
one month, Middlesbrough hematite is quoted nominally at 
50s. 105d. cash. 

Some of the ironworks have had difficulty in making the full 
output owing to a scarcity of coal. Indeed, furnaces have in a 
number of cases been practically damped down from this cause, 
and delivery of iron has in consequence been interfered with. 
Smelters have not felt inclined to pay enhanced prices for coal 
when it has not been at all certain that they could recoup them- 
selves in advanced prices for their product. It has also suited 
some of the ironmasters to send their coals into the market rather 
than consume them at the ironworks. Of course, this state of 
matters is only temporary, and it is fortunate that at the 
moment there is no extra pressure for the delivery of iron. 

One furnace has been taken off the production of ordinary pigs, 
and there are now seventy-nine in operation, compared with 
eighty in the preceding week and eighty-one in the correspond- 
ing week of last year. Of the total in operation, thirty-five are 
producing ordinary, thirty-eight hematite, and six basic iron. 

The prices of Scotch makers’ pigsare comparatively steady. Govan 
and Monkland, f.o.b. at Glasgow, Nos. 1, 46s. 74d.; Nos, 3, 
46s. 3d.; Wishaw and Carnbroe, Nos. 1, 46s. 10}d.; Nos. 3, 
46s. 44d.; Clyde and Summerlee, Nos. 1, 5ls.; Nos, 3, 47s. 6d.; 
Gartsherrie and Calder, Nos. 1, 51s. 6d.; Nos. 3, 48s.; Coltness, 
No. 1, 52s.; No. 3, 48s.; Glengarnock, at Ardrossan, No. 1, 
Sls. 3d.; No. 3, 46s. 3d.; Eglinton, at Ardrossan or Troon, and 
Dalmellington, at Ayr, Nos. 1, 48s. 3d.; Nos. 3, 46s. 9d.; Shotts, 
at Leith, No. 1, 52s.; No. 3, 48s.; Carron, at Grangemouth, No. 1, 
dls. 6d.; No, 3, 48s, per ton. 

There is a steady business in Scotch hematite pigs, which are 
quoted 53s, 6d. per ton, delivered at the steel works. 

Stocks of pig iron in Glasgow stores are gradually decreasing, 
not to a very great extent, it is true ; but the total is being reduced 
at the same time that the output of pig iron is maintained, and 
this feature is indicative of a healthy condition of trade. 

The shipments of pig iron from Scottish ports in the past week 
were 5686 tons, compared with 4364 in the corresponding week of 
last year. The arrivals at Grangemouth of pig iron from Middles- 
brough and district were 7085 tons, being 5405 less than in the 
corresponding week of last year. There is a total decrease in the 
import since the beginning of the year of 12,414 tons. 

The finished iron and steel departments continue well employed. 
In some instances partial stoppage of work has been rendered 
necessary by a want of coals. Indeed, the consumer has not been 
over-anxious to work full time with coal so much increased in 
price. The supply is now becoming more regular, however, and it 
is hoped that the present irregular conditions of working may soon 
be got over. 

The coal trade is somewhat more settled, although it has not 
yet, and may not for some time, get back to its normal state. The 
colliers, having obtained the advance of ls. per day in the West of 
Scotland, are working well. Trouble is, however, threatened in 
Fifeshire, where no settlement has been reached. The past week’s 
coal shipments from Scottish ports amounted to 205,701 tons, 
compared with 212,875 in the preceding week and 178,460 in the 
corresponding week of last year. In the Glasgow market prices 
have been from 10s. to lls. per ton, and in some exceptional 
instances as much as 12s, at the ship’s side. Comparatively little 
fresh chartering has been taking place this week, but there has 
been much activity with the loading of vessels formerly engaged. 
Some very large steamers have been temporarily pressed into the 
service, carrying upwards of 8000 tons of coal. Home consumers are 
economising, and the inland trade is in a somewhat unsatisfactory 
state at the moment. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

A SLIGHT improvement has set in at the Cardiff docks, An 
hydraulic engine, put off at the beginning of the strike, has 
re-started, and thanks to the non-associated collieries, to which 
many of the strikers have gone for work, the total export last week 
came up to 60,000 tons. This was exactly 250,000 tons less than 
in the corresponding week last year. 

Swansea in degree fared better, for its loss was only 3000 tons, 
the total coal export being 29,719 tons, and to this must be added 
a substantial export of nearly 9000 tons patent fuel. Newport, 
Mon., total was deplorably small, 7225 tons foreign, and 3570 tons 
coastwise. 

The gradual advance of coal business at Cardiff from utter in- 
significance has been slow, but of daily increase. For example, 
on the 20th 2100 tons went to Gibraltar, 5750 tons to Genoa, 
1760 tons to Tounai, Charente, and 1300 tons to St. Nazaire. On 
the same day Newport, Mon., sent 2400 tons to Naples, and 786 
tons to Para. Swansea 330 tons to Trepont, and 2486 tons patent 
fuel to Algiers. By the 25th the Cardiff totals showed larger 
cargoes, 3000 tons going to Cape Town and 4000 tons to Genoa. 
Newport also despatching five cargoes of coal, the largest, 1850 
tons to Lisbon. On the 25th Cardiff despatched 2100 tons to 
St. Nazaire, 1200 tons to Havre, and 1850 to the Pireus. On the 
26th 5500 tons to Bombay. Two suggestive clearances occurred 
at Barry last week from Messrs. Cory to Porto Rico, showing that 
Welsh coal would very likely figure in the naval engagements 
between America and Spain. On ’Change, Monday, at Cardiff, 
the ‘‘situation” was keenly discussed, and some little relief was 
regarded as due principally to the re-starting of Clydach Vale and 
Newport-Abercarn. Prices were exceptionally high. Steam coal, 
best, was quoted at 23s, to 24s.; Monmouthshire, 17s, to 20s.; dry 
coal, 15s, to 17s.; best smalls, 9s, to 9s. 6d.; and dries, 7s. to 7s. 6d. 
House coal came into quotation as follows :—Best, 20s. to 21s.; 
No. 3 Rhondda, 18s. to 19s.; small, 13s, 6d. to 14s.; No. 2 Rhondda, 
13s, 6d. to 14s.; small, 7s. 6d. to 8s. 

It was reported that there was no market for patent fuel or coke, 
the manufacture having been practically suspended owing to the 
scarcity of small. In iron ore little is doing ; Blaenavon received 
one important cargo, Ebbw Vale one, and Cyfarthfa another. 
The influence of the war on this article is yet to be seen. As for 
pitwood, cargoes are still coming in to Cardiff from France, but 
little or nothing is doing. One merchant said this week that he 
really could not give quotations, but that he thought for small 
parcels something like 20s. might be obtained. 

Mid-week prices of steam and house coal at Cardiff ruled the 
same as on Monday. Business was reported on a more restricted 
scale, owing to the extreme dearth of tonnage, and the few orders 
comparatively on the market. The fear entertained by coalowners 
is that, when work is resumed, vessels will keep away until full 
confidence is restored. 

In these dark days of the Welsh industries, a degree of unusual 
interest is centred on Swansea for the activity at port under 
adverse conditions. It was stated on ’Change, Monday, that 
exports were very satisfactory when all circumstances were taken 
into consideration, and almost a record week had occurred in tin- 
plate. Stocks were reduced 80,000 boxes last week, and, tonnage 
in, promises further heavy reductions, The Pak Ling China 
Mutual Steamship Company is loading for half a dozen ports in 
China and Japan with tin-plates, galvanised sheets, &c., and the 
Rothelmay for St. Petersburg. Next week the following will 
figure :—Three for New York, one for Hamburg, one for Rotter- 
dam, and one for Nantes and Bordeaux. 

On 'Change, Swansea, mid-week, it was reported that there had 
been a slight advance in Scotch pig and in hematites, but that 
Middlesbrough was slightly weaker, with decreased stocks. In 
finished iron and steel it was reported that a sufficient quantity 
of coal is now coming to hand to keep the Siemens works going. 
Fears were entertained that it will be a long time before the 
Bessemers are again busy, and the result is that the supply of bars 
is quite insufficient to keep the tin-plate works fully employed. 
This week the quotations for Siemens and for any West Coast 


Bessemer obtainable have been £4 10s. net. Notice on Change is 
that prices are according to arrangement for Welsh bars, sheet 
iron, steel sheets, steel rails, Bessemer steel, Siemens bars, and 
tin-plates. Glasgow pig is quoted at 46s, 44d., 46s. 4d. cash 
buyers ; Middlesbrough, No. 3, 40s. 1d.; hematite warrants, 
50s. 24d. for mixed numbers f.o.b. Cumberland, according to 
brand ; Middlesbrough hematite, 51s. Block tin, £65 12s. 6d. to 
£66 7s. 6d. 

Swansea coal quotations this week are as follows :—Anthracite, 
lls. 6d. to 12s. 6d.; seconds, 10s. to 10s. 6d.; ordinary large, 9s. 6d. 
to 10s.; small rubbly culm, 7s. to 7s. 6d. f.o.b, Swansea, cash 
thirty days, less 24. Steam coals, coke, patent fuel prices as per 
arrangement. 

Quantities of pig iron continue to arrive at Swansea. The total 
received last week was 325 tons, and 351 tons scrap steel. New- 
port, Mon., imported two cargoes of pig iron from Millom, one 
from Workington, and old rails from Plymouth and Waterford. 
The last cargo of steel rails from Cardiff for some time was 
dispatched to Alexandria this week, 1800 tons, 

Cyfarthfa has been busy with rails and bars up to the present, 
and now, until the colliers resume, I fear that the iron and steel 
industry will be a dead letter, and notice of business in the 
Dowlais, Merthyr, Tredegar, Ebbw Vale, and Blaenavon valleys 
useless. Possibly, in view of the prolonged stoppage, some escape 
out of the difficulty might be found, say, even by the introduction 
of coal from other districts, if it could be had at a price. It 
must, however, be borne in mind that already prices are cut down 
to a fine point, and substantial orders have been lost by Wales 
through the keen competition of America and Germany. It is 
also under discussion in the district that the Workmen's Compensa- 
tion Act will cost ironmasters as much as an extra 2s, per ton on 
pig and ingots. 

With reference to the Act it may here be stated that a strong 
opposition exists in Wales to ‘‘contracting out.” This found 
expression at the gathering of collier delegates in London this 
week at the joint conference, when 350,000 colliers were repre- 
sented. The outcome was a resolution as follows :—‘‘ That this 
conference of the Miners’ Federation of Great Britain, South 
Wales, and Monmouthshire Association strongly deprecate and 
repudiate any action taken by any person or persons attempting 
to induce the miners within the area of the districts represented at 
this conference to contract out of the provisions of the Workmen’s 
Compensation Act, 1897 ; that we accept the Act in its entirety, 
and give it on its merit a fair trial, and if it proves a success, go 
strongly in its support ; and if it proves a failure, keenly agitate 
for its amendment or repeal.” On this subject 1 propose giving 
some curious information again. 

Two gratifying items come to hand from the tin-plate district ; 
one the further buoyancy of trade lately, and the other the fact 
that the Landore Steel Works have been acquired by a powerful 
syndicate of Birmingham gentlemen, whose intention is to convert 
the works into a tin-stamping factory of extensive proportions. 

Last week the shipments of tin-plates from Swansea totalled 
122,041 boxes; received from works, 34,375 boxes ; present stock, 
101,424 boxes, as compared with 154,138 boxes this time last year. 

In the Swansea district the output of steel was a long way below 
the average, but an increase was noticeable as the week went on. 
At Pontardawe the four furnaces were smelting, and at Cwmfelin 
two were re-lighted on Wednesday ; at Upper Forest five busy ; two 
at Wright and Butler’s, one at Millbrook, one at Duffryn. With 
the exception of three bar mills at the lower end of the district, 
the others were fully engaged. Full complement of mills at 
Pontardawe, Clydach, Upper Forest, Beaufort, and Cwmfelin. At 
the Foxhole three now working. Work fairly busy at the tin 
houses. Foundries are exhibiting more activity, and the Standard 
and Millbrook engineering shops very busy. 

In the collieries of the district, especially in the Abercrave 
Valley, extreme briskness prevails. Advances have been granted 
to the men at every pit and level, in some instances to the extent 
of 224 percent. At some places the advance in price has been as 
much as 120 per cent.; but it is well understood that these are 
fancy prices, and likely any week torun down as quickly as they 
advanced, 

In the Llanelly district the engrossing feature is the condition of 
things at the five works of Morewood and Co, Stocktaking has 
now been completed, and it is now stated that on May 5th there 
will be a meeting in London, when, if certain difficulties are over- 
come, there will be some prospect of a re-opening. 

In the Briton Ferry district several of the industries are on half- 
time. The Briton Ferry blast furnaces have been damped down 
for want of coke. Nearly all the mills at the various tin-plate 
works are in full activity. Four furnaces have been put to gas at 
the Briton Ferry Steel Works, and two at the Albion Steel Works. 

The battle of the Bills in the Committee-room is now on, the 
Barry taking first place for consideration. The first witness called 
was Mr. Fowler Brown, and after his evidence the inquiry was 
adjourned. It was intimated that the Brecon Railway opposition 
had been withdrawn. 

The Taff Vale Railway Bill came before the Committee on 
Tuesday, when after a protracted discussion the /ocvs stand of 
the managers of Bute in opposition was allowed up to Clause 23. 
This clause is briefly as follows :—‘‘That the Taff Company shall 
not be required, on and from the passing of this Act, to render any 
services at or in connection with the Bute Docks, in respect of 
traffic conveyed by them to and from the Bute Docks, other than 
such services, or any other railway company are by any Act of 

’arliament or agreement in force on the 19th November, 1895, 
required to provide,” &c. 

Other local Bills coming forward are the Llanelly and Pontar- 
dulais Railway, the Windsor Dock, and the Milford Docks. The 
Swansea Gas Light Company Bill is reported for third reading. 

The new section, Glamorgan line, was opened on Monday. The 
loop at Porthkerry has been well carried out by Messrs, Price and 
Wills, contractors, of Barry New Dock, 














NOTES FROM GERMANY. 
(From our own Correspondent.) 

THERE is no material change to be reported in the position of 
the iron trade in this country. On the whole the tone of the 
market is healthy, and all sorts of engineering and shipbuilding 
requirements are moving off briskly. 

The iron trade in Silesia shows a fair liveliness, both as regards 
crude and manufactured iron; prices, taking them all through, 
have hardened since former letters, but have not met with an 
official advance. From week to week increasing employment is 
reported at the machine factories and pipe foundries. 

The ironworks on the Lower Rhine and in Westphalia are stated 
to be pretty fully sold forward, inland consumption being strong, 
and foreign orders have been so plentiful in some departments 
that producers have to ask for very long terms of delivery, All 
this sounds hopeful and satisfactory, and it is therefore all the 
more astonishing that. prices have, instead of moving upwards, 
remained stationary atthe best, some articles, such as bars and plates, 
even showing a downward inclination. The weakness in the prices 
for bars, says the Kheinish Westphalische Zeitung, is generally 
attributed to the fact that one of the largest bar mills has some 
time ago sold heavy lots toa Berlin firm at very low rates, and 
the said firm now offers bars in the Westphalian district through 
a dealer at ridiculously low prices ; now the Rhenish-Westphalian 
mills, if they wish to secure a sufficient amount of work to keep 
their concerns regularly occupied, have likewise to accept very 
low prices. A syndicate is generally considered as the only 
remedy for this most unsatisfactory state of things, but there is not 
much chance of a syndicate being formed in the near future, and 
the condition of prices, will most likely remain a weak point in 
the bar trade for some time tocome. The reduction in the output 








of pig iron has naturally not been without influence on the 
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Siegerland iron ore trade, which had been so favourably siins 
during the last months; demand has been comparative] nated 
lately, and so the Union of Siegerland ore mines haye an bye 
a reduction of 20 p.c. in production from the first of 
month. Present 

Prices of sale are:—Spathose iron ore, raw, M, 11°30 
11°90 p.t.; roasted ditto, M. 15°70 to 16°70 p.t. at mines, Sup a 
in foreign ore have been very strong lately. Both local and =~ 
trade in pig iron remains flat; stocks are heavy, Quotats = 
however, continue to be firm, nor are they likely to chan re Pp. 
downward direction. German Bessemer is quoted M, 60 = 
basic, M. 59; foundry pig, No.1, M. 67; No. 3, M. 60; iron fod 
steel making, M. 60, all per ton at works. Forge pig stand, * 

¥ ' : &: 8 at 
M. 58 p.t. free Siegen. The steel works are all in active employ 
ment, billets and blooms having been in rising demand - pears 
increase in number as well as in weight, and prices are more rm 
than ever. Current rates are the same as before, raw bars in — 
heing quoted M. 84 p.t.; billets, M. 94 to 94°50 pt; ime’ 
M. 95°50 p.t.; Siemens Martin sorts fetching M. 5 p.t. more Th, 
business in blooms is lively ; prices are firm, good Westphalian Pog 
standing at M. 88 to 89 p.t. All the puddling works are report i 
to be fully engaged. A healthy tradets done in girders, and it isto 
be hoped that the presentstrong demand will help to improve prices: 
the official quotation of M. 108. p.t. free Burbach can scarcely be 
considered as the ruling price, M. 105 p.t. being generally pe eg 
The good employment of the bar mills has been mentioned befory. 
as well as the strangely low rates; M. 113 to M. 120 p.t. is the 
price frequently offered and accepted. Of the sheet trade only q 
very unfavourable report can be given, a want of fresh work and 
low ge being the chief characteristics. In some instances 
M. 118, and even M. 115 p.t. is said to have been accepted. There 
is a better business done in heavy plates ; all the mills are fully 
engaged, but prices leave much to be desired. y 

A slow trade is done on the Austro-Hungarian market. A few 
weeks ago symptoms of improvement were to be noticed in some 
special departments ; but now all signs of approaching better 
times have again disappeared, the conditions of the iron trade 
being even somewhat clouded. Buyers only cover their immediate 
requirements, and a rise in quotations 1s naturally out of the 
qhestion ; it is even considered doubtful whether the present 
prices for merchant iron will be further maintained. An order 
for 2797 load wagons has been granted to the Hungarian wagon 
factories. 

According to oificial statements, Austro-Hungarian import in 
March of present year was worth 79°5 million florins, or 15) million 
florins more than in March, 1897 ; export 69 million florins, or 
4:1 million florins less. During the first three months of the 
present year value of import amounted to 209°5 (= plus 35:8); 
export to 178-6 million florins (= minus four million florins), 

The gold mines in Viriispatak, Transylvania, have been destroyed, 
owing to a breach of the water-gate; the loss is estimated to 
amount to 100,000 florins, 

At a late tendering for 362 wagons for the Bulgarian State Rail 
way, six German, two Austrian, three Hungarian, and two Belgian 
firms sent in offers, and, according toa statement of the Austro- 
Hungarian Consulate in Sophia, two Hungarian firms were the 
most successful, the largest lot, worth about 1,200,000 florins, having 
been granted to them ; the remaining part, worth about 200,000 
florins, was given to German firms. The order has, however, to 
be confirmed by Ministerial Council. 

A quiet, though on the whole pretty regular business, has been 
done on the Belgian iron market during this week and the last, A 
want of enterprising spirit continues, however, to be felt, and is 
the cause of general complaints. The business in structural iron 
is reported to have shown a falling off against former weeks, 
which is perhaps owing to an uneasy feeling that is at present 
experienced with regard to the political difficulties. Prices 
during the week have been fairly well maintained, but that is not 
saying much, considering how low and unremunerative quotations 
have been for some time past. 

According to a report from St. Petersburg, the Russian Govern- 
ment has placed an order for 32,000 t, steel rails for the Mandschurei 
Railway with an American firm ; the rails are to be delivered in 
July of present year. 

Within the course of the present year a permanent machine 
exhibition will be opened at Lima, Peru. The articles imported 
for exhibition are duty free, nor is a rent asked for the site ; all 
objects that have not been sold on the spot during the exhibition 
will be conveyed back without costs by the English railway com- 
pany in Lima. 
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NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

No quotations for either steam or house coal. Coal exports for 
week ending 23rd were: Foreign, 7225 tons, and coastwise 3570 
tons. Imports for week ending 20th were: Serap iron, 160 
tons; one cargo of pipes; two cargoes of old rails; 150 tons 
cement ; 2643 cwt. of oats ; 3300 tons iron ore ; 210 tons pitwood ; 
2495 tons pig iron ; 110 tons phosphate. 

Pig iron: Scotch warrants, 46s. 7d.; hematite warrants, 50s. 6d., 
f.o.b, Cumberland; Middlesbrough No. 3, 40s. 4d. prompt; 
Middlesbrough hematite, 51s. Iron ore: Rubio, 13s, 9d. to 14s.; 
Tafna, 13s. 3d. to 13s. 6d. Steel: Rails, heavy sections, £4 10s. 
to £4 12s, 6d.; light ditto, £5 10s. to £5 12s. 6d., f.o.b.; Bessemer 
steel tin-plate bars, £4 1s, 6d.; Siemens steel tin-plate bars, 
£A 2s, 6d., all delivered in the district, cash. Tin-plates : Bessemer 
steel, coke, 9s. 9d.; Siemens, coke finish, 10s. Pitwood : No quota- 
tions. London Exchange Telegram: Copper, £52 10s. 6d. ; 
Straits tin, £65 12s, 6d. ; 


THE 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Aprii 21st. 

THE gold arrivals strengthen the markets. Government 
income has fallen off suddenly, and Congress is about taking steps 
to increase it at the rate of 100,000,000 dollars a year, which can 
be done without feeling it. The receipts of gold this season have 
been 63,000,000 dollars. The railroad earnings for March on 
101,000 miles of road out of 184,000, were 15} per cent. The 
increase in gross earnings for the first quarter of the year on this 
mileage was 17,800,000 dollars. The export of wheat is increasing 
and prices are advancing. Higher prices are likely to rule on next 
season’s crop, because of unfavourable Argentine reports, The steel 
mills, as a rule, are exceptionally busy. The iron mills are not 
doing so much. Prices are stationary in all markets. There will 
be no material curtailment of production, because of the deeply- 
seated conviction that present abnormal conditions will soon dis- 
appear and that the natural expansion of business will set in on 
a large scale. The wanting factor for five years past has been 
railroad demand. That factor will soon be present, Already 
locomotive builders and car builders are pretty fully engaged, but 
a vast amount of re-equipping is to be done. There is an abun- 
dance of money, but it is not rushing into new enterprises with 
precipitation. Rail mills are gathering in small orders, Billet 
mills are generally sold two months ahead. Merchant iron mills 
are 40 per cent. below maximum capacity, all told. Many mills 
in the Pittsburgh district are sold ahead. Pipe line material is 
active in that district, and merchant steel mills are gaining 12 
future delivery orders every week. Tin-plate production is heavy, 
and prices under moderating demand incline to weakness. 
Copper production is heavy and stocks large. Coke is dull because 
of rushing activity and large stocks in large consumers’ hands. 
There is very little stir in coal, the Government purchases for 
varships to date being only 40,000 tons over customary require- 








ments, The conditions are gathering for a booming demand. 
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IMPROVED METHODS IN 
: MANUFACTURE. 

following facts supplied by the chief 
r of the Daira Sanieh should prove of 
«sores to. all in any way connected with the 
jer facture of sugar in Egypt. Improvements 
ae 8 in the existing systems of manufac- 
ine pea which in any way tend to its more 
ciel production, and which may aid 
vnufacturers to compete advantageously with 
= countries, are worthy of closest attention 
. i consideration, In the present instance the 
mproverents effected are mainly in the direc- 
pi of more completely exhausting the cane of 
its saccharine matter, and thus pe. 9g veteran 
pya simple and inexpensive method, increasing 
the produce of sugar from a given quantity of 
cane, The new process in no way involves any 
shange in the method of manufacturing the 
ugar as at present in vogue with the Daira 
Sanieh, The method referred to has been tried 
over a period extending from December 20th, 
1807, to March 28th last, during which time 
90,000 tons of sugar cane were passed through 
the mills, and 7972 tons of sugar—first flow— 
were made from it, that being equal to 9°04 per 
cent. of sugar to the weight of cane crushed. 

A comparison of the results obtained at Rodah 
by the new system and those obtained at the 
other factories of the Daira Sanich where the 
system was not applied are instructive. During 
the period referred to above the other eight 
factories of the Daira crushed 558,000 tons of 
sugar cane, and manufactured from it 46,710 
tons—first flow of sugar, equal to 8°38 per cent. 
of sugar to weight of cane, or in other words, at 
Rodah, with the new system, 1500 Jb, more sugar 
were obtained from every 100 tons of cane 
crushed than was obtained at the other mills, 

By comparing the yield obtained at Rodah to 
the quantity of cane crushed by the other 
factories, the following results, in favour of the 
new method, are obtained, thus :— 

508,009 9-04 = 50,443 tons of sugar. 
100 
558,000 
100 
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8°38 = 46,710 tons of sugar. 


Difference 3,733 tons of sugar, 

oran increase of 8 per cent. on the sugar made 
yy the old method, which, at £10 per ton, gives 
330. 

The advantages to be derived are c'early de- 
monstrated by these experiments, and the simpli- 
city of the method of treating the canes is a 
strong recommendation, while the process is no 
secret, since it has been in operation openly at 
Rodah, 

The Technical Department of the Daira had 
been for many years engaged in the search for 
some method which would more effectively ex- 
tract the juice from the canes, and two years ago 
this method, by which the whole of the juice is 
drawn off, was discovered. The process consists 
in simply washing the ‘‘megass” after it is 
delivered from the mill with hot water re- 
peatedly, and using the same water over and 
over again, always re-heating the water after 
each washing, and pouring it over fresh ‘‘megass.” 
This water, after seven or eight washings, is a 
liquid containing 7 kilos. of sugar per hectolitre, 
and the ‘‘ megass ” is taken away entirely deprived 
of its sugar.— The Egyptian (razette. 


t 








RESISTANCE AND SPEED OF SHIPS. 


Unper this title a paper was read before the 
graduate section of the Institution of Engineers 
and Shipbuilders in Scotland at its last meeting, 
by Mr. Edward H. Parker, the secretary of the 
Institution, It was mainly an exposition of the 
theories and the lines of experimental research 
instituted by the late Dr. William Froude, and 
since carried on by his son, Mr. R. E. Froude, at 
the Government Experimental Tank, Gosport. It 
was supplemented and enriched, however, by 
practical deduction and suggestion drawn from 
the writer’s lengthened experience under the two 
Froudes, and in the experimental tank depart- 
ment at Leven Shipyard, Dumbarton — Messrs. 
William Denny and Brothers. The paper was 
devoted to considering (1) the various elements 
which unite to form the total opposing force which 
t vessel experiences in its onward progress through 
the water; (2) the relations of ship dimensions 
and form to resistance ; (3) the effect of change 
of trim, and the addition of excrescences to the 
hull ; (4) the peculiarities of wave forms raised by 
ship-shape bodies, 

_On the interesting and intricate question of 
the relations of hull form to resistance, the 
writer detailed the numerous and highly varied 
theories which had from time to time and by one 
authority and another been advanced and acted 
upon as regards the form of least resistance. 
Almost every conceivable form had been tried, 
and every mathematical curve lying between the 
circle and the straight line had been embodied in 
the design of vessels. Ships had been constructed 
on the wave-line theory and the parabolic theory, 
whilst many other doctrines had been brought to 
bear upon design, not a few of them raised upon 
fallacious conceptions or insufficient data and 
with little regard to practical utility. Referring 
to the labours of the two Froudes, the writer 
said that their researches and the results of 
their experimental investigations stood out unique 
in their direct application to naval architecture, 
and the practical world was now taking advantage 
of them, with most beneficial results, There 
was, how ever, great need for further systematic 
investigations of a general character with respect 
to the relationship of form to speed and resist- 
‘nce, to enable designers to promptly and 
— deal with the problems coming before 
2m, 




















- THE New Gop Fietps.—The United States 
aot at Vancouver states that the town cof 
Y cdg A on the United States side of the 
E ukon, Is now a well-established township, with 
i apm of 4000 people ; that the electric 
hg in general use, and that telephonic com- 
he ucation is established with an outside locality 
oat & population of between 500 and 600 








THE PATENT JOURNAL. 
Condensed from ‘‘The Illustrated Official Journal of 
Patents.” 

Application for Letters Patent. 

*,* When inventions have been “‘ communicated” the 


name and address of the communicating party are 
printed in italics. 
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8754. Two-BLADED DECKLE-EDGED KyiF¢, J. G. Masson, 
Aberdeer 

8755. FasTENERS for 
London, 

8756. Removine the Fa:rip Opour of Carnipe of 
Ca.cium, H. Sez, London. 

8757. Rupprrs for Suirs, W. C. Carter, London, 





Winpows, H. J. Edwards, 








~* SLEEVE Links, H. McG. Elliot, Newcastle-on- 

Tyne. 

8759. ATTACHING ELEVATION INDICATORS to SMALL- 
ARMs, W. Ritchie.— J. King, Chili.) 

8760. SELF-CLosING AIR-TIGHT Lip, W. K. Gibbs and J. 
M. Barnes, Bristol. 

8761. Pepaits of VeLocipepes, W. C. C. Erskine, 
London, 

8762, OPEN-HEADED Can, W. K. Edwell, Newbury. 

Conveyine of Bicycies by Cabs, B. F. Cocker, 

heffield. 

“— Miners’ Sarety Lamps, A. Jones, Newcastle-on- 

yne. 

8765. FasTeNiInG for Supportinc Vines to WALLS, T. 
Allen, Reading. 

8766. CLEANING GUN BaRRELs, D. Peebles, Glasgow. 

8767. CoatinGc MetaLs with Virreous ENAMEL, C. A. 
Fuge, Glasgow. 

8768. VENTILATING RaILway CARRIAGES, R. C. Fulton 

and R. B. Stewart, Glasgow. 

9. ‘ Burrinc” of Boots, A. G. 

Keary, United States.) 

8770. Lire-savinc and SwimminG Suogs, J. Seel, Man- 
chester. 

8771. OpENING Envevores. G. F. Pope, Bristol. 
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3772. COMBINED Water HeatER and Fitter, J. W. 
Martin, Nottingham. 

8773. SUPPORTING the SpInDLES of WINDING FRAMES, 
M. Fielding, J. Greenhalgh, and J. Holland. London. 

WHEELS for Cycies, L. Thaller, London. 

Four for Bakino Purposss, J. Polson, Glasgow. 

TREATING GRAIN, J. Polson, Glasgow. 

. Horse-suoks, M. Peters, and J. and R. Semple, 

asgow. 

Cyc.e Foor Rests, A. H. Woodward and W. I. 

zebrook, Birmingham. 

CycLe Hanpize, W. O. E. Meade-King, London. 

8780. ACETYLENE, C. H. Uttley, Keighley. 

8781. SELF-REGULATING Stove, R. E. O. 
Brussels, 

8782. Suips’ Winpows, A. Phillips, Glasgow. 

8783. ExtTractinc Corks from Borries, J. Murrie, 
Glasgow. 

8784. Soaps, N. R. Jamieson, Dundee. 

8785. VaLvr Boxes for O1L Enatygs, 8. and E, Ballard, 
and J. Goode, Birmingham. 

876. Stay for Casement Doors, W. Youlten, London. 

8787. CenTRE for CENTRE-HUNG Winpows, W. Youlten, 
London. 

8788. Suips’ PRopeciers, 8. E. Walker, London. 

8789. Snips’ TELEGRAPH-REGULATING GEAR, J. Howie, 
London. 

870. BuLLETs for Sportinc Purposss, C. 8. Berthon, 
London. 

8791. WaistBaNp for Bopicres, A. E. Dyett, South 
Woodford, Essex. 

8792. PREVENTING UNNECESSARY CONSUMPTION of Gas, 
E. Oberliinder, London. 

8793. COLLAPSIBLE GaTEs, J. Caudrey, London. 

8704. A Movinc ADVERTISEMENT, F. J. Watts, Ilford, 
Essex. 

8795. Pit Props, G. Fowler, London. 

8796. CycLe Bearinas, G. J. Parker, London. 

8797. INK Erasers, J. K. Rafford and A. J. Nathan, 
London. 

8798. PNEUMATIC TrREs, 8S. H. Crocker, London. 

87%. Gotr CLusB Hanp gs, D. J. Dunlop, London. 

8800. Miners’ ACETYLENE Lamps, W. B. Fletcher and 
J. Cutler, London. 

8801. GRINDING MILLs, E. E. Bentall, London. 

€802. Freepinc Device for Cuarr Cutters, E. E. 
Bentall, London. 

8803. Pirgs, P. Levenq, London. 

£804. Borries, P. Levenq, London. 

€805. DisinrectTinc AiR Suarr Tor, W. A. Skingley, 
London. 

8806. CYCLE-BRAKING AppakRatus, A. J. G. J. Klinger, 
Newcastle-on-Tyne. 

8807. Hook for SuspenpinG ArTicLEs, A. Smith, 
London. 

8808. Lapres’ SKIRT 
London. 

8809. CycLe HanpLe, W. Rowthorn, London. 

8810. Oi, Lamps, I. Goldstein, London. 

8811. BuRNING ACETYLENE Gas, J. Wood, London. 

2. ACETYLENE Gas Lamp, H. and C. Jones, Pentre, 





Suchier, 





Banp Fastenine, W. Rankin, 





8813. MaNuFACTURE of Gas, W. L. Wise.—(A. Piatti 
and Co., Italy.) 

8814. WATER-TUBE STEAM GENERATORS, H. F. Phillips, 
London. 

8815. DeTERMINING the Positions of STRANGE BoprEs 
in Bopigs impervious to OrprinarRy Licat, W. P. 
Thompson.{(The Voltohia Elektricitits Gesellschast, 
Germany.) 

881, FrrEPROOF FLoors, J. Feketehi 

88i7. TusuLarR Frames for Cyc gs, 
Liverpool. 

8818. ALTERING the Gear in CycuEs whilst RuNNING, 
M. Atzinger, Liverpool. 

8819. MaNnuracturRE of Hats, J. H. Neave, Manchester. 

8820. ADyusTABLE Cuutes, H. H. Lake.—(J. Camplell, 
United States.) 

8821. CLEANING Apparatus for Knives, F. W. Golby. 

F. J. Pazdirek, Germany.) 

8822. Bopnins with DreTacHaBLE Discs, F. W. Golby. 

F. Au, Germany.) 

8823. Drum ARMATURES for ELEcTRIC GENERATORS, V. 
A. Fynn, London. 

3824. Tootu Brusues, A. Reid, London. 

$25. GENERATING ACETYLENE Gas, A. F. Bowers, 
London. 

8826. Propuction of Dresicns on Gtass, W. F. Leins, 
London. 

$827. Orn Stoves, W. H. Wilder, London. 

8. APPLIANCE for Sketcuina, P. Haddan, London. 

8820, CounTiING TELEPHONIC CoNVERSATIONS, F. Graf, 
London. 

8830, ToOL-HOLDERS for METAL-WORKING MACHINES, J. 
J. Dahl, London. 

8831. Strainer, T. Timm, London. 

8832. Meters, C. E. O’Keenan, London. 









, London. 
. H. Marlow, 
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8833. LuccaceE Hoiper for Bicycies, E. W. West, 
London. 

8834. Securinc Bopsins, W. and A. M. Clapham, 
Leeds. 

$835. RETAINING Ties in Position, A. H. 

Liverpool. 

8836. Tire Tupes, R. R. Gubbins and R. Cotton, 
London. 

8837. Brake for CycLE 
Redditch. 
8838. Cuip, T. 
Derbyshire. 

8889. Hook, R. Carr, Stockton-on-Tees. 

8840. Taps, O. H. Jones, Birmingham. 

8841. Smokinc Pipes, G. L. W. Hepenstal, Mount 
Nugent, Ireland. 

8842. Cusuion for CycLeE SappiEs, T. 
mingham. 

8843. Rorrways, J. W. White, Liverpool, 





Howe, 





WueEEts, W. Johnson, 


Holmes, New Higham, near Alfreton, 


Arnold, Bir- 





8544. CLorHes Line Fastener, W. H. Norcross, 
London. 
8845. BALL-vALvEs for FLUSHING CISTERNS, J. Galloway, 


Keighley. 

8846. Bicycte Jack and Sranp, F. W. Sutcliffe, 
Burnley. 

8847. Urinaxs, J. Ducket and Son, Ltd., and J. Ducket, 
Burnley. 


8848. ELECTRICALLY-PROPELLING VEHICLES, W. G. Heys. 
—(J. J. Heilmann, France.) 

8849. BaLLING Macuines, W. Ayrton, E. N. Baines, 
and J. W. Schmidt, Manchester. 

— Name Pvarte for Cycies, R. Chambers, Birming- 
1am, 

8851. Movuntpinc PLovcu SuHares, A. Hall, Man- 
chester. 

8852. PREPARING WooL, J. Smith and W. Holdsworth, 
Manchester. 

8853. Burroninc Curr Links, J. Maddocks, Brad- 
ord, 

8854. Lerrinc-orr Motion of WEAviNG Looms, D. Riley, 
Bradford. 
5 aaa Apparatus, G, Oulton, Liver- 
wool, 

8856. INTERCEPTING Dust from Dynamos, J. McLaren, 
Bootle. 

8857. Buck.es, G. Hughes.—(S. Purdy and D. Neeley, 

United States.) 

8. Sairts, W. P. Dorton, London. 

. Matrcu-Boxks, E. Poncon, London. 

8860. Binpinc JourNALs, T. Fawcett, Huddersfield. 

8861. Cuimngy Pot for PrevENTING BLowpowns, D. 
Wilson, Glasgow. 

8862. TRaNsmiTTinG Power, R. Michel, A. Mackenzie, 
and G. Clarke, Glasgow. 

8863. Nose-sLippers for Storrinc Horses, P. Clair, 
Brussels, 

8864. ELEcTRICAL THEATRICAL Devices, M. Sanson, 
Brus: 


88 

















rEAM GENERATOR, W. R. Caldwell and J. 

Kennedy, Newcastle-on-Tyne. 

8866. DANGER SicNaL Apparatus, H. W. Grove, Man- 
chester. 

£867. Winpinc Yarn, © Hahlo, C. E. Liebreich, and 
A. Downbrough, Bradford. 

8868. CycLte Stop Rotter Brakes, H. J. 
Southport. 

€£69. SHeaRs for Currinc Zinc SHEE 
Glasgow. 

8870. ORNAMENTING Boots, A. G. 
Stanhon, United States. 





Stevens, 





3, G. Haugk, 





Brookes.{C. P. 


8871. PREVENTING Corrosion, W. Griffin, Bilston, | 


Staffordshire. 

8872. MERCERISING Corron Warps, D. and T. 8. Mac- 
farlane, Glasgow. 

8873. Water Gas, W. Young, W. R. Herring, and A. 
Bell, Glasgow. 

8874. Barus, J. Turner, jun., Liverpool. 

&875. MANTLE for INCANDESCENT Lamps, J. Holland, 
London. 
76. Tones, J. Pilkington, Manchester. 








Stoke-on-Trent. 

8878. FLExIBLE Gearinc, C. W. Fulton, ‘‘The Glen,” 
near Paisley, N.B. 

8879. Pneumatic Linnea, J. 
Liverpool. 

8880. Ick FLoors for Skatinc Rinks, A. G. Anderson, 
Glasgow. 

8881. A Pocket TELEPHONE, W. Connor, jun., Glas- 


Fry and J. W. Barnes, 


8852. ForMING Grooves, E. Morway and J. Svetje, 
Glasgow. 

8 hocktnc Cuatirs, E. Walker and J. Williamson, 
jlasgow. 

8884. Pipe Junctions, J. and T. H. Spencer and H. 8. 
Smallman, Birmingham. 





8885. ARM-RAISING CONTRIVANCE, C.and E. A. Mamwell, | 


London. 
8886. Support for Carryrnc Luccaas, E,. I. Maizels, 
London. 


8887. AMMUNITION Hoists, A. Reichwald.—(F. Krvpp, | 


Germany.) 

8888. DREDGING APPARATUS, C. R. Wedelin, London. 

8889. Dryinc Macuine, P. A. Newton.—icC. H. 
Weishach, Germanu.) 

8890. ComBs, W. Reinhard, London. 

S801. Mirror, W. P. Thompson.—(Handschke and 
Ladisch, Austria. 

8892. MARINE TRANSPORT, W. P. Thompson.—(H. ™. E. 
Barclay, Norway.) 


8893. Drivinc MECHANISM of PEDAL - PROPELLED | 


VELOCIPEDES, W. 
Germany.) 

884. PoucuEs, L. Blanco, Liverpool. 

8895. ScreENs for EnGravinc Process, H. 
Manchester. 

8896. PIANOFORTE-PLAYING APPARATUS, J. T. Wennberg, 
London. 

§897. CovERING ENTRANCE of PipEs, A. 
Liverpool. 

8&98. BicycLe Frames and Pumps, J. Burtinshaw, 
Manchester. 

8899. KetrLe Stranps for Taste Uses, W. Soutler, 
London. 

8900. Disptay of ADVERTISEMENTs, W. 
London. 

§901, ELecTRo-staTic Macuines, L. 8. A. Cohenet and 
Co. and P. Archat, London. 

8902. TWo-WHEELED Carts or VEHICLES, D. McGill, 
London. 

$903. Twistinc YARN, 8S. Russell and W. Hallam, 
London. 

8904. VIBRATORY INSTRUMENTS, J. Miskolezy, London. 

8905. Mutticyciss, R. Grilli, London. 

8906. Storinc Cycues, E. Kingscote, London. 


P. Thompson. — (M. Jasprrson, 


Lyon, 





8907. Apparatus for Scariry1nc Roaps, J. Marshall, | 


London. 

8908. EyEGcLassgs, D. Young.—(7. M. Heard, United 
States.) 

8909. Coats, D. Young.—(J. Chisholin, United States.) 

8910. Driving Mecuanism of Cycies, J. Lones, E. 
Holden, and J. H. Sharrow, London. 


8911. Optica Errects, J. H. Corthésy and E. B. | 


Koopman, London. 
8912. Fenper, L. T. Barber, London. 
8913. TRANSMITTING ELECTRIC CURRENTS, H. B. Knob- 
lauch, London. 
8914. Receipt Forms, W. Morton and A. Rosenthal, 
London. 
rE 


8915. Gas BuRNERs, R. Neuss, London. 





8916. Receipt Books, W. Morton and A. Rosenthal, | 


London. 

8917. SecurinG Cycies in Rartway Vans, E. W. Tidy, 
London. 

8918. Bricks and TiLEs, G. Doréy, London. 

8919. Borters, H. Schofield and O. P. Macfarlane, 
London. 

8920. TRoLLEY PoLxs, Siemens Bros. and Co., Ltd., 
and F. Ayton, London. 

8921. Fire ExtTINnGcuisHERs, F. 
London. 

8922. Va.ves, C. W. Vollmann, London. 

8923. Door Cueck, H. Porter, London. 

89 Breap, E. W. Kermode, London. 

8925. Steam Enornes, W. F. and E. W. Cleveland, 
London. 

8926. Toy Sarg, C. Rossignol, London. 

8927. ELecrric Apparatus, J. F. Bennett and W 
Appleyard, Sheffield. 

$928. Uppers for Boots, R. Davis, London. 

20, Stock for Fire-arms, H. W. Gabbett-Fairfax, 

London. 

8930. CycLk Frames, F, D. Maltby, London. 


H. Cheesewright, 









SS 


8931. SreEaM BorLeR Furnacks, 8S. Willoughby, 
London, 
18th April, 1898. 
8932. OpTaInING SyncuRonisy, T. Harvey, Waterville, 


Co. Kerry. 

8933. HanpLE Bars, J. P. Shorrock and W. Yates, 
Darwen, Lancs. 

8934. CURTAIN STRETCHER, J. H. Johnson, Carlisle. 


AUTOMATIC MouLpING MacHINE, H. Briggs, | 


Povey, | 


H. Howe, | 





935. Faucet, W. Bailey, Manchester. 

8926. ATTACHING WHkKELs to Axes, A. W. Brett, 
Coventry. 

8937. BicycLe Stanp, C. L. Groundwater and W. G. 
Primrose, Manchester. 

8938. Trace and Tuc for Horses, A. G. Thomas, 
Bristol. 

8939. Lock, C. Lee, Birmingham. 

| 8940. Dress Stanp, W. Hill, Manchester. 

8941. Renpirion Rock, J. Hastwell, Rochdale. 

3942. — Ovens, H. Todd and R. Cotton, Newcastle, 

ans, 

8943. Vatve Gear, F. Bosshardt.—(J. R. Frikart, 
Germany.) 

8944. Sream GENERATORS, J. Bailey, Stoke-on-Trent. 

8945. Rotter Mitis, G. J. Gibbs and W. Course, 
Bedford. 

8946. GgaRInG for 





VeLocipepes, A. Didierjean, 









Brussels. 

8947. Tue SimpLtex Convenience, M. 8. Parry, 
Dorchester. 

8948. Tires, O. F. Pickering, York. 

89 Fioatinc Cork Sawpust on ADHESIVE Sur- 


races, J. H. Meikle and J. H. Meikle, jun., 
Glasgow. 

8950. Sockets, W. H. 
hampton. 

8951. PHOTOGRAPH-TAKING APPARATUS, F. E. Hoffman, 
London. 

| $952. TREATMENT 
Glasgow. 


and B. H. Jones, Wolver- 


of Hipes or Skins, J. Muir, 


| 8953. Busks or Supports for Corsets, H. Collins, 
| Birmingham. 
8954. Sweepinc and Carpet Brususs, J. Cooper, Man- 





1ester. 

Fork CLEANER, P. Meyer, Brussels. 

. ‘atton, Sheffield. 

Mitts, J. F. Crease, Guildford. 

958. Packinc CycLes in Raitway Vans, J. P. Annett, 
London. 

8959. MoToOR-PROPELLED Roap VEHICLES, W. Iecck, 
Edinburgh. 

8960. FoLpING PROPELLER, N. 
Parkstone, Dorset. 

8961. SoLpERING Lamp, P. 
Germany. 

8962. “Sprrroon” for Rartway CARRIAGE, G. Arm- 
strong, Carlisle. 

8963. Brakes, G. Pope, London. 

8964. VELOcIPEDES, G. Pope, London. 

8965. Rerixinc of Metais, J. B. de Alzugaray, 
Shortlands, Kent. 

8966. RENDERING BuILprncs Fire-proor, H. Porter 
and R. Wyatt, Londen. 

8967. CLoru, W. E. Firth, London. 

8968. FacILITATING Boat MANAGEMENT, F. W. Zimer, 
London. 

8969. PuncturE-pRooF Banp for Pneumatic Tires for 
Cycies, C. Read, jun., E. Read, F. W. Bateson, and 
8. R. Read, Burnham-on-Crouch, Essex. 

8970. Rirte Backsicut, A. W. Arkill.—{(J. Colley, 
Victoria. 

8971. SecuRInG Reststo FenpER Keres, T. J. Walford, 
London. 

8972. Hook for Hanpiinc Carco, H. B. H. Smith, 
London. 

$973. Packinos, T. Greenwood, London. 

8974. Vans, J. Liversidge, London. 

5. SHELits, A. H. M. Thompson, London. 

8976. ABsoRPTION of Juice in FisH PresEervine, M. 
Ekemberg, London. 

8977. Printinc Macuines, J. Michaud, London. 

8978. DISPLAYING ADVERTISEMENTs, C. A. Gigan, 
London. 

8979. Rv ters for Drawinc Curves, G. P. Clark, 
London. 

8980. AUTOMATIC-DELIVERY APPARATUS, F. A. Wimble, 





Hirst and W. Cox, 


and J. Heinz, Baden, 








London. 
8981. Bicycres, E. Edwards.{G. J. Kottmayer, 
Austria.) 
8982. FisH-TREATMENT Apparatus, W. Shedlock, 
London. 
8983. WericHInc Apparatus, E. and A. W. Bennis, 
Liverpool. 


8984. MEAT-ROASTING APPARATUS, L. J. Harrison-Dearle, 
Liverpool. 
8985. Cycies, A. C. Treacy, Liverpool. 
8986. PostaGE STAMP-AFFIXING AppaRaTus, C. Beck, 
London. 
8987. PoRTABLE Spirit Stoves, W. Appleby, London. 
| $988. EtectropEs, C. Alker and P. Mennessier, 
London. 
8989. Printinc CyLinpEr, C. Alkerand P. Mennessicr, 
London. 
| 8990. Boot Prorsctors, F. T. Giles, London. 


8991. Diary and MemoranpuMm Buccks, J. Kahn, 
London. 

8992. Tip Wacons or Trucks, R. and W. 8. Hudson, 
London. 


8993. KNITTING MACHINES, G. F. Grosser, S. A. Foster, 
and J. Turner, London. 

8994. MouLps for Prism Licuts, K. Booth, London. 

8995. HaNDLEs of SmootrHinG Irons, F. Opderbeck, 
London. 


8996. Brakes for Sarety Bicycres, R. Rees, 
Londen. 
8997. SteERInc Heaps of VeELocipepes, R. Rees, 


London. 


so908. HanpLE - BARS for VeELocipepEs, R. Rees, 





| London. 
| $9909. The Appiication of ““X" Rays, H. J. Wagg, 
| London. 
| 9000. CLampinc APPLIANCES for Framgs, B. Miiller, 
| London. 


| 9001. Couptines, J. G. Potter, London. 

9002. MANUFACTURE of Potasstum CHLORATE, J. 
Brock and The United Alkali Company, Limited, 
London. 

9003. Caustic ALKALI MANUFACTURE, D. A. Peniakoff, 
London. 

9004. Batance of Two F vip Bopigs, 8. Frank, 
London. 

9005. Metuop of CompresstnG Coat, H. Rockling, 
London. 

9006. GuLLy Trap, J. Alsop, Chesterfield. 
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9007. StrEL Bett and WHEEL GEARING, R. H. Smith, 
London. 

9008. STRAINER for TEA and Correg, O. Eastwood, 

| Eland. 

| 9009. BREECH- LOADING FrRE-aRMs, E. 

| London. 

9010. FoLpinc Beps, M. Gordon, Manchester. 
9011. Mouse Trap, 8. O’Brien, Dublin. 

| 9012. Pararrin Orn Lamps, H. 

| Dublin. 

9013. Ruspers for Macuings, F. G. Ceckill, Hudders- 
fie a. 

9014. Harpreninc the Soies of Boots, A. Weeber, 
London. 

9015. PoINTING 
Bristol. 

9016. BrveLriinc the Epcres of Guass, J. C. Love, 
Glasgow. 

9017. Cuttine Jomnts in Boarps, T. N. Robinson, Man- 
chester. 

9018. Suears for Cuttine Try, B. Wesselman, Man- 
chester. 

9019. SHuTTLE GvaRpDs for Looms, H. Dawson, Keigh- 


Harrison, 


L. Copeland, 


Leap Pencits, J. M. Martin, 


ley. 

9020. VaLveEs for TirEs, W. H. Graham, Hebburn-on- 
Tyne. 

9021. PREVENTING PREPARING MacuINEs from BREAK- 
inc Yarn, J. Ormesher and C. Mather, Middleton, 
near Manchester. 

New Woopren ReEcepracies, J. 

row. 

ENERATION of Gas, W. H. Dargue, Newcastle- 
on-Tyne. 

9024. TurRBINEs, W. H. Clarke and F. J. Warburton, 
Newcastle-on-Tyne. 





Robertsen, 
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9025. ConnecTiInG Corp to Metat Tusine, H. Hill, 
Sheffield. 

MANDOLINE Casks, J. Lee, Stockport. 

OPEN-HEARTH Furnaces for MELTING STEEL, J. 

ewell, D. Colville, jun., J. Jardine, and T. B. Mac- 

kenzie, Glasgow. 

)28. NON-REFILLING Botries, G. H, Williams, Man- 

chester. 








9029. IMPROVED MECHANICAL Dicesters, A. Goddard, 


London. 

9030, Enorngs, J. Porritt, Glasgow. 

9031. CycLes, A. Duncan, Glasgow. 

0032. Lame, A. Frank, Brussels. 

9033. Manure, C. G. T. Dixon, J. Crone, D. C. Taylor, 
and F, Williams, Liverpool. 

9034. one Stays for Lips of Boxes, C. Lofmark, 
Cork. 

9035. SADDLE Support for Cycies, H. W. Longbottom, 
Bradford. 

9036. ScREW FASTENINGs for FuRNITURE, J. R. Mally, 
London. 

9037. Gas and O1 _Enoryss, J. Walton, Sheffield. 

9038. Hinges, W. Gaines, London. 

9039, STRENGTHENING CorreR Pirss, T. 
London. 

9040. MovaBLe Binet, J. W. Moore, London. 

041. Sanitary Dustains, H. H. Arnold, London. 

9042. Hats, E. Metcalfe, London. 

9043. Cutters of DriLLtInc Macuines, H. Blashill, 
London. 

9044. AIR TurRBINEs, J. W. Paige and T. S. E. Dixon, 
London. 

9045. Pin Waeet, E. B. Killen, Glasgow. 

9046. Exnausters, A. J. Boult.—(Pratt Process Com- 
pany, United States.) 

9017. HancEeR for TrRoLLEY Wires, W. A. McCallum, 
London. 

9048. EscareMents for CLocks, B. Erikson, London. 

9049, CompuTina Scaves, A. J. Boult.—{D. Myers, 
United States.) 

9050. Enarnes, J. H. Thomas, London. 

9051. Pyeumatic Tires, H. Spencer and 8. Mills, 
London. 

9052. AppaRaTus for Srartinc Enotnes, T. Heather, 
London. 

9053. WEIGHING Apparatus, A. J. Boult.—{(D. Myers, 
United States.) 

9054. Lamp Cammyey, H. E. Richards and C. Chapman, 
London. 

9955. Sprine for Bicycres, A. F, Blagdon-Richards, 
London. 

9056. StEaM Pipe Sarety Vatve, W. E. A. Jennings, 
London. 

9057. View Finpers for PuorograpHic Cameras, W. 
Mallet, W. Watson, C. W. Beevor, and A. L. Adams, 
London. 

na, H. P. Tattersall, Harrow-on-the- 

ill. 

9059. REFLECTORS for Winpows, W. and R. B. Lamb, 

London. 





Messenger, 


9060. Door CuHecxs, H. H. Lake.—(H. Jl/, United 
States, 
G1. Macuines for Maxine CicaReEtrTEs, J. O. Eaton, 


London. 

9062. Rattway VeuHIcLes, H. H. 
United States.) 

9063. VaLvkes for FLUID-PRESSURE ENGINgEs, J. Andrews 
and W. H. Martin, London. 

9064. Sarety Pix, W. H. Bodin and R. Taylor, Bir- 
mingham. 

9065. Vatvis for Pyeumatic TrrEs, I. Goodman, Bir- 
mingham. 
9066. EvsE°TING MECHANISM 
Gabbett-Fairfax, London. 
9067. FEE? MEcHANISM of FIRE-aRMs, H. W. Gabbett- 
Fairfax, London. 

9068. Breech MECHANISM of x. Ww. 
Gabbett-Fairfax, London. 

9060. ALLoy for DentaL Purposes, C. A. R. Samsioe, 
Londen. 

9070. Contact SHogs for Evectric Raiways, W. M. 
Brown, London. 


Lake.Y{G. Moore, 


of Fire-,rMs, H. W. 


FIRE-ARMS, 









9071. TELEGRAPH CaBLEs, J. A. L. Dearlove, London. 
907 FASTENING WHEEL Tires, F. W. Jones, Long 


Ditton, Surrey. 

9073. Acetic ActD, E.G. Scott, London. 

074. MerHop of CuaRtoGRapHy, A. Lévy, London. 

9075. Extraction of Cyanocen from Coat Gas, J. 
Butieb, London. 

9076. Can Trucks, J. Mendel, London. 

9077. EscLosep Arc Lamps, G. Thomas - Davis, 
London. 

£078. Covuptinc BicycLes, D. M. B. 
London. 

9079. NON-COAGULABLE ALBUMINOUS BoptEs, A. Classen, 
London. 

080. Boxes, A. Cameron, jun., Liverpool. 

9081. NoseBac for Horsgs, G. T. Brown, London. 

9082. Brooms, J. Matherson, Liverpool. 

9983. Winpows and their CasEments, H. C. Webb, Bir- 
mingham. 

9984. INcANDESCENT GasLicut BurNeERs, G. Himmel, 
Liverpool. 

9085. Curr Links, G. Dacre, London. 

9086. Paper Howper, J. J. P. Eccles, London. 


H. Cochrane, 


9087. ComBInaTION Dress SusPENDER, A. Higgs, 
London. 
088. SHoxs for Cyciine, L. J. Wickes, London. 





9089. AIR-TIGHT CANISTERS, E. Thomas, London. 

9090. Dress-cuarps for BicycLes, J. T. Musgrave, 
London. 

9091. Connector for ELectric Wires, T. E. Taylor, 
jun., and J. Collings, London. 

9002. Rotary Enerygs, R. P. Jarvis, London. 

003, CLINICAL THERMOMETERS, G. Brittain, London. 

904. Banps for Cigars, A. Curtis, London. 

9095, EFFECTING CHANGES of Gear of RULING MACHINES, 
F. W. Vickery, London. 

9096. DETACHABLE Nozz.es for Cocks, A. J. Boult.— 
(C. Kemper, Belgivm.) 

9007. Vatves, C. M. Johnson, London. 

098. Trucks, C. A. Buck and W. T. Seiver, London. 

90%, Locating Opstructions in Pneumatic TuBE 
Systems, B. C. Batcheller, London. 

9100. — AXLE Brake,” T. MacDermott, Ports- 
mouth. 
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9101. BicycLes, R. Willington, London. 
102. Evastic Loops, J. R. Green and A. E. Matthews, 
Birmingham. 
9108. MACHINES having a Penputtm, 8S. Holgate and 
J.J. Whittaker, Accrington. 
10%. ACETYLENE Puriryinc, F. S. Thorn and C. 
Hoddle, London. 

9105. ELEcTRo-DEposiTION of Mretats, F. Greenfield, 
Birmingham. 

9106. Drive Cuatn, A. Todd, Birmingham. 

9107. AuroMaTIC FLoatinc METALLic Packina, E. T. 
Ferrier, Cardiff. 

9108. Pate Watts, The Fireproof Plate Wall Com- 
pany, Ltd., and C. H. Sidebotham, Manchester. 

9109. ‘*CiipsipE,” J. A. Wilson and 8. Warne, South- 
sea. 

9110. SHutrrrs for PuotoGrapHic Dark Swipes, H. 
Lonsdale, London. 

=. — INvaLip’s Automatic CHarr,” A. Rae, 
sonaon, 

112. Lantern WHEEL, E. B. Killen, Glasgow. 

113. Fives, J., J. H., and F. H. Peace, Sheftield, 

9114, Packine Boxgs, T. Kay, Glasgow. 

9115. MoIsTeNtNG Warps, T. F. Smith, Halifax. 

j. AXLE Brearine for Tip Wacons, H. O. Baldry, 








eeas. 

7. Hanp Pipe for Potato Sprayer, H. E. Phillip- 
son, Dublin. 

9118. Loom Motions, F. Broadbent and H. Wood, 
Bradford. 

— oe Seat Cover, H. A. Knight, Tunbridge 


ellis. 
9120. Diz, J. Hall, London. 
9121. Preumatic Bat, D, Laffan and C. J. Bury, 
Dublin. 





| onze. Line Sevectors for TgeLernones, H. Oppen- 
| heimer, London. 
} 9123. Roap Surrace TestinG INSTRUMENT, J. Brown, 
Belfast. 
9124. Sprnninc Cotron upon Bossrns, J. Edge, Man- 
chester. 
| 9125. Ink Ports, 8. Stirling, Bradford. 


TREATING SEwacGe Waters, W. Watson, Brad- 


ENAMELLING Cast IRon Barus, J. Shanks, 
Glasgow. 

9128. FasteninG Devices for WEARING APPAREL, E. 
Schwank, London. 

9129. WHEELS, H. B. Webster, Glasgow. 

9130. Axte Bracket for Cycies, G. Thornhill, Man- 
chester. 

9131. Tor for Lasts, E. C. Kent and A. W. Hendy, 
Bristol. 

9132. Barometers, T. Horton, Rednal, near Barnt 
Green, Worcestershire. 


Northamptonshire. 

9134. Mininc SurveyinG [nstruMENtTs, W. F. Stanley, 
London. 

9135. MeTaLuic Packina for Piston-rops, IH. Sinclair, 
London. 

9136. FLANGED 
Glasgow. 

9137. PREVENTING Down Dravounts, J., W. M., and G. 
Coates, London. 

9138. TiLEs for 
London. 

9139. WATER-TUBE 
London. 

9140. NoseBaa, G. Daws, London. 

9141. Stays for Fanuicuts, E. J. How and H. King, 
London. 

9142. A Stewpan, N. Heath, 
Surrey. 

9143. CyLInpERs for Hotpinc Gas, W. Pilkington, 
London. 

9144. Wetpiess Tuses, W. Pilkington, London. 

9145. Dog KENNEL Sprinc, H. Mitchell, Forest Gate, 
Essex. 

9146. TaBLE Knives, E. Bradshaw and J. C. Wain, 
Sheffield. 

9147. Picks, J. Bownes, Sheffield. 

9148. Fenpers, I. Woodall, Birmingham. 

9149, Seat Pittars for VELocIPEDEs, F. Titmuss, 
London. 

9150. A RuckEeD Bone Coverina, 8. A. Greene, Win- 
chester. 

9151. Brakgs, E. Reilly, London. 

9152. Drivinc Gear for Bicycies, T. 
London. 

9153. SEPARATING Metats, A. Coehn and E. Salomon, 
London. 

9154. ELecrric Lamp, T.S. Hill and Peto and Radford, 
London. 

9155. Brick Kiins, A. E. Brown, London. 

3. VENTILATING STEAMSHIPs, J. Dandy, London. 

9157. Eve.ets, E. Kempshall, London. 

9158. Brake for Caaes, T. B. Jacobsen and H. Rabe, 
London. 

9159. CycLe Sapp.e, J. A. Shaw-Mackenzie and E. A. 
Crowsley, London. 

9160. Lastinc Piiers, D. E. Smith and A. Tyree, 
London. 

1161. Macutne for Currinc GEAR-WHEEL TEETH, E. H. 

irks, London. 

9162. StoprpERING Botries, A. E. and T. Lawrence, 
Birmingham. 

9163. Harness for DraucHT ANIMALS, P. R. Beardall, 
London. 

9164. ORE-ROASTING FuRNACE, R. 
Godshall, United States.) 

9165. MANUFACTURING DeRIVATIVEs of IonoNE, J.C. W. 
F. Tiemann, London. 

9166. Suips’ Propetiers, R. P. Thorpe, London. 

9167. ConstRUCTING FLoors, H. L. Cunnah and H. A. 
Hughes, London. 

— — Bock and SxHor for Brakgs, W. Rendall, 
andon. 

9169. Natis, T. Durrans, London. 

9170. TREATMENT of LeaTnER, T. H. Haagen, jun., 
London. 

9171. Joint for Piers, E. C. Jennings, London. 

9172. Umsrettas, T. H. H. Canty, London. 

9173. TREEING MacuHINeE for Boots, H. W. Mobbs and 
A. Lewis, London. 

9174. Feep TABLE for PRINTING MacuingEs, F.W.Vickery, 
London. 

9175. Foot-rests, A. W. Fenton and J. E. O'Connor, 
London. 

9176. Seat Cover, S. 8. Galsworthy and N. H. White, 
London. 

OBTAINING CENTRIFUGAL Force, J. Amman, 
London. 

9178. ELecTRO-moTors, J. T. Robson, C. H. Marsden, 
and H. W. Headland, London. 

9179. Enatnes for Roap Veuicues, L. Z. 8. Colombier, 
London. 

9180. Frtuinc Casks, J. Metzger, London. 

9181. Froors, H. L. Cunnah and H. A. Hughes, 
London. 

9182. Saw1nG TrmBeER, J. Millican, Liverpool. 

9183. Drivinc Cycies, W. G. Nicholson, London. 

9184. HorsesHor, J. Jobban, J. Thury, and A, Stein- 
hardt, London. 

9185. Decoratine Bricks, J. Nitelet, F. E. A. L. Z. 
de Bal, and 8. A. Letts, London. 

9186. NosreBacs, T. C. Perkins, London. 

9187. MupGuarp for VeHicLe WurELs, A. F. Heaton, 
London. 


Joints for Merat Pires, T. Sim, 


Roorinc Purposes, H. Boddy, 


Borters, H. W. J. Wilkinson, 


Bennett, Thornton 





Kaesmann, 












Rainsford.—{S. D. 
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9188. Ovens, G. Simons, Barmen, Germany. 
#189. Gear Cuains of Cycies, H. D. Taylor, Holgate, 


ork. 

9190. EXPLOSIVE MaNuracture, U. Alvisi and E. 
Pulifici, London. 

9191. Butrer PLovan, J. Flynn, jun., Cork. 

9192. BALL Bearines for VELocIPEDEs, Starley Bros., 
and Westwood Manufacturing Company, Ltd., and 
G. D. Tiviotdale, Birmingham. 

9193. Tension Ricipiry CycLe Frame, W. B. Stokes, 
London. 

9194. Licutinc of BurLpines, C. F. McInnes, Man- 
chester. 

9195. MeTHOD of FasteNING Fronts, T. J. Monaghan, 
Burnley. 

9196. Si6naL Apparatua, J. F. Phillips and W. H. 
Woodhall, Leigh, Lancs. 

9197. Transmission of TeLeGrRams, F. G. Creed, 
Glasgow. 

9198. WaTER Economiser for Locks, P. H. Whittaker, 
Blackburn. 

9199, ACETYLENE Gas GENERATOR, T. Thorp, White- 
field, Lancs. 

9200. INDIA-RUBBER CycLeE HANDLEs, H. Lowe, Bir- 
mingham. 

9201. StupGE Distituation, C. Chester and F. A. 
Keil, Manchester. 

8202. Lamp Grass CLEANING Devices, E. Sansom, 
London. 

9208. MAKING Correr, H. Wilson and Co., Ltd., and 
T. M. Lynch, Liverpool. 

9204. HeaALps for Looms, J. B. Greenwood, Bradford. 

9205. MENDING WEARING APPAREL, C. H. Evans, 

Glasgow. 

9206. FirteR Press PLatrs, G. W. Holmes and J. 

Fieldhouse, Walthamstow. 

9207. Crippinc Mvuzz.E for Horses, W. Cooper, York. 

9208. Stove, R. Winter, Brussels. 

9209. Stove, R. Winter, Brussels. 

9210. Stove Recuiator, R. Winter, Brussels. 

9211. MANUFACTURING CHLORINE, J. Plummer, Colin- 
ton, Midlothian. 

9212. Propucine ALUMINIUM, J. Plummer, Colinton, 

Midlothian. 

9213. E.ecrric Heatinc, W. B. Spikins and A. H. 

Mayes, London. 








9214, Crocus, R. Willington, London. 


9133. BicycLe Surrort, J. A. Bragg, Irthlingborough, | 








| 








9215. Frapv Sxats, J. 8S. Hainsworth, London. 

9216. Knirrina Macuing, G. F, Sturgess, Leicester. 

9217. Horse Stina, W. Chevob, London. 

9218. SeconpARY Batteries, G. E. B. and T. W. 
Pritchett, and A. G. Gold, London. 

9219, Gas Lamps, J. B. Colbran, London. 

9220. Rorary Enoine, J. Yates and T. K. Bellis, 
London. 

9221. SpEAKING Tupss, A. Bull, Birmingham. 

9222, PLACING PHOTOGRAPHIC PLATES in SuupEs, E. W. 
Rogers, Birmingham. 

223. Pickina Sticks, P. L. Kobertz, London. 

Roaps, C. Murfin, 








9224. MacHINE for SWEEPING 
London. 
9225. MacuiNe for Gop Miners, G. Rhodes, Teyton- 


stone. 

9226. BurNers for ACETYLENE Gas, C. L. Lauri, 
London. 

9227. PorrasLe Stanps for Cycixes, H. H. Perkes, 
London. 

9228. Frarrentnc Sueet Guass, J. Hazlehurst, 
London, 

9220, Sappte Suprrorts for Cycies, L. Cobbett, 
London. 

9230. Srriking Works for Crocks, O. Kellner, 


London. 

9231. Picks, W. Beeton, London, 

9232. FLower Stanp and CRvET, 
London, 

9233,  PeTROoLEUM 
London. 

9234. Gearines, L. Didier, London. 

» Banuvors, A. O. Windsor, Birmingham. 

9236. Meta. Strips for Woopen Boxes, E. A. Archer, 
London. 

9237. Hoipers for ELecrric Lames, G. E. Heyl-Dia, 
London. 

9238. Pires, J. Wood, London. 

9239. Socks, W. E. Porters, London. 

9240. Gas, 8. Chandler, junior, and J. 
London. 

9241. Metrnop of 
London. 

9242. OILCAKE 
London. 

9243. Tires for Cycues, J. L. 
London. 

9244. Dark Stipe, G. Houghton and W. A. Edwards, 
London. 

9245. Wrencues, W. J. Wilday and G. Howell, Bir- 
mingham. 

9246. Deracaine an EnpiEss Line of Tyre, H. Burg, 
London. 

9247. Pyeumatic Tires for 
London. 

9248. APPLIANCE for DisinrectinG Rooms, C, J. Head, 
London. 

9249. TRuEING WHEELS, C. H. Metz, London. 

9250. Fasteners for Carrets and Rvuas, H. A. Moore, 

ondon, 

251. Burners for CARBONISED Gases, W. T. 

J.ondon. 

9252. Ep1sie O1ns, J. N. Harris and the Globe Trad- 
ing Company, Ltd., London. 

9253. Tosacco Pipgs, T. Glover and F. J. 
London. 

9254. Buckies, J. C. Stevenson and J. A. Harper, 
London. 

9255. Dyeinc Fisres, A. G. Green and the Clayton 

Aniline Company, Ltd., London. 

6. Parts of Burtprnes, H. H. Lake.—(L. 
France.) 

9257. Rotary Motors, H. H. 

M. Mutel, France.) 

9258. Drivinc Gear for Morors, J. 
London. 

9259. CHeEsE, W. F. Palmer, London. 

9260. Fastenine Device for Corrins, C. F. Uhlmann, 
London, 

9261. Bate Press, I. Bayer, London. 

262. .TTEATMENT of Woop, H. Higyins, London. 

. Sawine Macutives, H. H. Cummings and J. D. 

‘ooley, London. 

9264. Cycie Gear, F. H. Murphy and M. R. Pierce, 
London. 

9265, ARTIFICIAL TILEs, G. C. Levey and C, L, O'Brien, 
London. 

9266. Grain CLEANER, W. P. Thompson.—(La Sociwte 

melin and Renaud, France.) 

9267. Grain Skparator, W. P. Thompson.—{La Sociéte 
Amelin and Renaud, France.) 

9268. Wick Tune of Burners, W. P. Thompson.—(Th+ 
Jaternationale Petroleum Gliklicht Action Gesellachaft, 
Germany.) 

9269, PRODUCING 
(J. Grand, Franc 

9270. Fitting Materiat for Cioru, F. Duckworth, 
Manchester. 

9271. CigARETTE Macutnes, E. Georgii, Liverpool. 

9272. IontTinG Fuzrgs, F. J. Beaumont and T. Glover, 
London. 


E. M. Dowling, 


Oit for Engines, L. Fisson, 


oo 














Chandler, 
Apvertisinec, J. W. Eugene, 


BreakinG Apparatus, R. Davy, 


Wiles and M. Norfolk, 


Cycies, G. M. Truss, 





Sugg, 





9 


Beaumont, 





Broussas, 
Lake.—+(A. Burdia and 
and B 





Millott, 














ACETYLENE Gas, W. P. Thompson. 
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9273. Harness Fastener, R. Rainsford.(C. £. Waters, 
United States.) 

9274. Botties, T. M. Mills, London. 

9275. Drivinc Gear for Cycies, H. Moore, London. 

9276. Detivery of Disinrecrants to Urrinats, J. L. 
Wade, London. 

9277. Rack Puttey, 8. Bott, Birmingham. 

9278. VENTILATING WATER-CLOSETS, A. H. 
Stoke-on-Trent. 

9279. RE-LOADING CARTRIDGE Cases, J. Miller, Glasgow. 

9280. STRUCTURAL ARRANGEMENTS, E. L. Pease, Stock- 
ton-on-Tees. 

9281. Tramway Pornt, R. Parnaby, Middlesbrough. 

9282. Bouquet Tunes, J. H. Elvery, Dublin. 

. GRADUATING Pipettes, W. Kirkby, Manchester. 

84. Stirrup Bar, A. C. Russell, Walsall. 

285. SUPPORTING ATTACHMENTS for CycLEes, M. Menzel, 
Birmingham. 

9286. Brakes for VELocipEDES, W. Woodland, London, 

. Cructirtx, B. Schilling, Brussels. 

9288. HorsgsHor Naitina, H. Bartz, Brussels. 

9289, MouLpERs Biackinc Duster, R. T. Hardman, 
Bacup, Lancs. 

9290, AuTomaTiIc CookinG ReGcutatTor, F. E. H. Swanne, 
Birmingham. 

9291. MAINTAINING Resinient Wueevt Tire, H. R. 
Foley, Stirchley, near Birmingham. 

9292. EvectricaL Ianirers for Gas EnNaines, W. 
Baines, jun., London. 

9298. ComprnaTIon Toot, E. J. Masters and J. H. 
Hughes, London. 

9294. VENTILATOR, R. Munn, Glasgow. 

9295. SreeRiInG AEROsTATIC Macuines, C. Ritzinger, 
London. 

9296. TEmpoRARKY BrinpER for Periopicas, A. Bownes, 
Glasgow. 

9297. Preumatic Tires, J. Hubbard, London. 

9298. Rippep Stockinas, T. and J. Jones and H. and 
A. Langdale, London. 

9299. OVERHEAD TROLLEY 
London. 

9300. NosEBaG, H. B. Stevens, London, 

9301. Hotpinc Picruress, F. W. Kuhl and J, Martin, 
London. 

9302. Srarr-rops, F. Diibel, London. 

9303. Watst-suirts, F. Guth, London. 

9304. Music Sroon, J. J. Grice, London. 

9305. Compinep Hat and Hair Cup, N. Palmer, 
London. 

9306. Hot Piates of Gas Cookine Stoves, G. E. 
Wright, London. 

9307. Wire Strainer, J. D. Walsh, London. 

9308. MECHANICAL MusicaL INstRUMENT, E. Breslauer, 
London, 

9309. Fret-saw Frames, Hobbies, Ltd., and H. Jew- 
son, London. 

9310. Dress Fasteninas, A. G. Brookes.—( IV. Schulten 
and P. Chevdlier, trading as Wiilfing and Chevalier, 
Germany.) ; . 

9811. Lace Trimmines, P, Scharw#, London. 





Newton, 

















Wires, R. Hacking, 








9312. BicycLk Sranp, J. Watkins and H 
London. j 
9313, ATMOSPHERIC Burners, W. B. Smith, | 
9314. FoorsaLys, B. Arnold, London. ; 
9315, BicycLes, H. H. Lake.—(@. R. Cleric’ Ital, 
9316. FeepinG Suxers of Paper, H. H, Lako a] 
Briggs, United States.) de 


Bowmer, 


ondon, 








SELECTED AMERICAN PATENT, 


From the United States Patent Office Oficial Gazette 





594,398. SHREDDING ATTACHMENT FOR FEED Corey 
W. D. Heebner and N, Metz, Lanedale Pore 
July 2rd, 1897. _—— 

Clain.—Q) A shredding and cutting bar, consisti 
of a bar adapted for attachment toa machine provides 
with a cutter or shredder head, having a cutting br 


——— 
= 


i 


PEN 





r, and above the latter a series of teeth 4, 4, 4, su} 
stantially as and for the purpose set forth. 2) The 
combination in a cutter of a cutter head B, feed relia 
1, 2, and a cutter bar provided with a rounded edge 4 
a series of teeth below said edge, and a cutting edge } 
below the teeth, substantially as and for the Purpose 
described. ; 
594,415. Fivter, Morrison, Philadel phin, Pa— 

Filed June 20th, 1895. i, eae 
Cluim.—The combination of the tank, means for 
charging the tank with liquid to be filtered, a shaft 
wheels on said shaft, an endless filtering apron of a 
greater width than the distance between the wheels 
so that the filtering apron will bag in passing around 

















the wheels in order to increase the filtering surface, 
guides for the apron, and a discharge pipe entering 
the space formed by the wheels and the cloth, so that 
the unfiltered material will remain in the tank, sub- 
stantially as described. 
594,578. Bruast Furnace, M. M. 
Ohio. —Filed April Wth, 1897. 
Clain.—In a blast furnace, in combination with the 
furnace, a distributing car located permanently at the 
top of the furnace but movable upon a_ horizontal 
track, a bell forming the bottom of said car, an 
annular orifice between said bell and the side of the 


594578] 


Suppes, Lorain, 





car, a vertically movable shell yy" to close said 
orifice, a gas seal extending from the furnace to the 
vertically movable shell, an inclined track extending 
downward from above the distributing car, a skip car 
upon said track, and suitable means for operating the 
several parts, 
595,406. Hicnh Expiosive SHery, J. J. Prrissty 
Asni¢res, France.—Filed August 2ad, 1897. 
Clain.—{1) An explosive projectile comprising m 
combination a shell, an inclosed cartridge independent 
of the shell and of similar shape, but shorter than the 
chamber of the shell, so as to leave a free space between 
the forward end of the cartridge and the shell, and a 
cushion in said space for retarding the forward motion 
of said cartridge, the latter being initially held at the 











rear or base of the shell, substantially as described. 
(2) In an explosive projectile the combination of the 
shell, the rigid inclose: a of less length than 
the shell, the base of the cartridge having radial ribs, 
a disc of soft metal between the cartridge and base ‘i 
the shell, and a fragile connection between the she { 
and cartridge adapted to be ruptured upon impact 0 
the projectile, substantially as described, 
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NOTES ON GUTTA-PERCHA. 





Tue course of three “Cantor Lectures” recently 
delivered by Dr. E. F. A. Obach before the Society of Arts, 

d published in their Journal,* forms what is perhaps 
rs most voluminous and exhaustive treatise on gutta- 
: ee that has yet appeared in this country. The papers 
P supy some eighty pages of closely-printed matter, and 
pi E plete with illustrations and information, much of 
eich is the result of original investigation, or is now 
_ ude publicly accessible for the first time, while it is all 
me deep interest to those who are engaged in the trade. 
The subject is treated geographically, botanically, chemi- 
cally, and commercially. The methods employed for the 
purification of raw gutta-percha are described in detail, 
and the objects for which cleaned or hardened gutta- 
percha is commonly used are fully described. From these 
atticles we have selected a few of the observations that 
seen of more immediate importance to the engineer and 
the electrician, and submit them herewith to our readers 
in a highly condensed form . but with the reservation 
that our account hardly does justice to the subject, or to 
the author of the lectures. 


TABLE I.— Properties of Various Brands of Cleaned Gutta-perchas (Averaged). 


| insulating power. Gutta-percha takes up water or oxygen 
| with some ease, and the curves representing the absorp- 
tion of the two substances are closely analogous. The 
components of each group behave very much alike; the 
‘““white” guttas being least absorbent of water, the 
genuine most. As the quantity of water increases, the 
electrical properties are more or less seriously affected ; 
brand one shewing an insulation of 6173 megohms 
and an inductive capacity of 0°0523 microfarad when 
it contains 1°5 per cent. of water; 5480 and 0:°0675 
when the moisture has risen to 6°3 per cent. Similarly 
twelve gives an insulation of 82,820, and an induction of 
0°0648 at 1°0 per cent. of water; 68,020 and 0°0753 at 
10°0 per cent. 

Till within the past few years gutta-percha was always 
obtained by felling the trees and allowing the latex to 
exude through wounds made in the bark. Latterly, how- 
ever, processes have been devised by Sérullas and Obach 
to extract it from the leaves and twigs, which in their 
dried condition contain some 9 or 10 per cent. The older 
processes not only gave a very small yield, about 2°5 Ib. 
| per tree, according to Wray, but also involved their gradual 

extermination; whereas each tree produces an annual 














Quality, Physical properties. Mechanical] properties. | Electrical properties (per 
| = = — [= i cube knot). 
Description of material. | (;) Specific | Tenap. in Cont. deg Time Tensile Insulation, 
; gravity at | hardening, | strength, | Elongation,) 75 deg. Fah., Inductive 
Q.* 15 deg. Cent. | Beginning | Pliable minutes. Ib. per | percent. | second min., capacity, 
| to soften. sis i sq-in. | megohms. | microfarads. 
a. Genuine i 2c 0° 9879 15°7 65°0 8°6 3,906 413 5,484 0549 
Il, Soondie . da 0°9735 10°0 60°9 151 2,299 381 13,352 0541 
Ill. White... te 1:0140 12°0 72°4 24°5 2,639 i100 54,027 “0600 
IV, Mixed and re-boiled fe 0° 9936 39°2 62°7 419°3 1,897 407 42,110 0601 





This figure Q represents the amount of resin contained in 10 Tb. « 


gutta. 
approximately, 53 lb. of gutta and 4} Ib. of mixed resins. 


Gutta-percha was first brought to Europe about the | 


year 1656 by the Tradescants, and was described as ‘ the 
plyable Mazer wood.” In 1845 it was re-introduced from 
Singapore by Montgomerie and d’Almeida. In 1847 it 


was given a name by Sir W. J. Hooker; and in the same | 


year E. W. von Siemens employed it for insulating sub- 
terranean telegraph wires, inventing a machine to coat 
them continuously. 
gutta plant, Isonandra gutta, which was sometimes 
erroneously written J. percha, is now altered in England 
to Dichopsis gutta, while on the Continent it is called 
Palaquium gutta, Burck. All three names are therefore 
identical, and refer to the tree known to the Malays as 
the Taban merah. 
s0ft.—in Perak 150ft.—with a diameter of 2ft. or 3ft., 
reaching maturity in thirty years ; and it is found only in 
that portion of the Malay archipelago which within 
comparatively recent times formed part of the Asiatic 
Continent, viz., between 99 deg. and 119 deg. E longitude, 


6deg. N and 6 deg. S latitude—an area of a little over | 


a million square miles, of which 40 per cent. alone is 


land, and the majority of that locally unfitted to support | 


the growth. 


At the present time commercial gutta-percha is derived | 
from a number of different trees, among which the | 


Taban sutra and the Sundek of Perak are specially in- 
teresting. Twelve brands may be selected as typical of 
the material imported into this country, and they fall 
into four distinct groups. Group I., the best and genuine, 
is derived from the P. gutta or P. oblongifolium ; it con- 
tains (1) Pahang gutta-percha, which strictly speaking 
comes only from the Malay Peninsula ; (2) Bulongan red ; 
and (3) Banjer red, both from Borneo. Group II. 
‘Soondie,” probably obtained from some species of Payena, 


includes (4) Bagan, from Borneo; (5) Goolie red, ditto ; | 


and (6) Serapong goolie. Group III. consists of ‘* white 
guttas;’’ (7) Bulongan; (8) mixed; and (9) Banjer, all 
from Borneo. Group IV. comprises the mixed and re- 
boiled sorts; (10) Sarawak mixed; (11) Padang re- 
boiled; and (12) Banca re-boiled, the last two of which 
are decidedly inferior. 

_The foreign matter present in crude gutta-percha con- 
sists of water and dirt; the amount of the former may 
vary from 1°0 to 26°7 per cent., the latter from 1°8 to 
22°3 per cent. of the whole; the total waste thus ranging 
between 8°2 per cent. and 48°6 per cent. in different 
specimens. As a rule, six is the cleanest, containing 
about 28 per cent. of waste; nine is the worst, having 
50 per cent. After cleaning, gutta-percha is made up of 
true gutta, a hydrocarbon or mixture of hydrocarbons, to 
which the material chiefly owes its industrial importance, 
and two or three different resins. It may therefore be 
valued according to the proportion existing between the 
gutta and the resins, or somewhat conveniently in 
practice, by the familiar figure ‘‘Q ”—quality, cf. Table I. 
and footnote appended. The physical and mechanical 
properties of clean gutta-percha are given in Table I.; the 
electrical properties partly in Table I., and partly, together 
with some other dielectrics, in Tables II. and III. Columns 
three and six of Table II. refer to the tests of a hollow 
cylinder having an outside diameter (D) ten times its 


internal diameter (d), whence log. = = lasstated. The 
cf 


tensile strengths in Table I. are calculated, as it is usual, 
on the original areas ; were the reduction allowed for, the 
figures would become 12,000 lb. and over. It will be 
Seen that whereas the physical and mechanical properties 
of gutta-percha improve with the chemical quality, the 
electrical properties are very little affected by the extrac- 
tion of the resin. Good gutta-percha generally has a low 
inductive capacity, but it does not always possess a high 





Hooker’s original name for the true | 


of the ‘gutta-percha proper,” the remainder being made up of pure 


The letters a, 4, and ¢ correspond to 4, }, and 7 1b. respectively ; 4a, therefore, means that 10 1b. of clean gutta-percha consist of, 


crop of 15 lb. to 25 lb. of leaves. The latter again are 
| easy of identification, while the crude gutta-percha may 
be, and often is, grossly adulterated. Onthe other hand, 
| raw gutta-percha can be purified by mechanical means, 
e.g., by rolling and masticating under water; and if the 
| original sample is good the final products seem to be 
| peculiarly durable. Leaves can only be treated chemic- 
ally, 7.c., by means of solvents, &c.; and the action of 
any chemical on gutta-percha is fraught with danger to 
| its ultimate stability; while products obtained by the 
| evaporation of a solution appear specially liable to some 
| molecular change, which makes them perish after a com- 
| paratively short time. Sérullas’ most recent process 


| precipitating it with acetone—in which it is practically 
| insoluble—instead of evaporating the liquid ; and Ramsay 

—English Patent 17,936, 1897—has suggested using rosin 
| oil as the solvent, followed by precipitation with acetone 


TABLE II.—Eleetrical Properties of Gutta-percha and some other 


Materials, 


Insulation resistance, 
megohms. j 
| 


Description of egigar So GET. TAS SEE 


Inductive capacity, 
microfarads. 


Per knot 

















material. Per Per gi | Per : 
| cube og. -}))/Air = 1) cube , = 
| knot. (! ie 1)! knot. (10s. 771) 
| Gutta-percha : 
| Cleaned commer- } | 
cial, highest 139,300 | 51,050 | 4°4960°0801) 0°2184 
Cleaned commer- | | 
cial, lowest 382 140 | 2°6190°0466) 0°1272 
From leaves, Sé- | | 
rullas’ 57,980 | 21,260 | 2°9500°0525) 0°1433 
From leaves, Sé- | 
rullas’ 120,700 | 44,260 | 3°1200°0555) 0°1515 
From leaves, | 
Obach’s ... 48,650 17,830 | 2°707,0°0482) 0°1315 
Willoughby | 
Smith's ‘ 955 | 35 | 3°122:0°0556; 0°1515 
Balata 2,145 786 "| 2°724/0°0485) 0-1323 
Caoutchoue : | 2 | 
Pure vulcanised ...| 130,000 | 47,660 | 2°662/0°0474) 0-1293 
Mixed vulcanised .| 81,700 29,950 3°405'0°0606) 0°1654 
Pure unvulcanised! 15,440 | 5,659 2°505}0°0446; 0°1217 
Submarine cable...| _ | — 3°56110°0634, 0-1730 
Overland tele- | | 
graph cable 3°405,0°0606, 0-1654 
Ebonite -- eee] 16,540-/ 6,061 3°160'0°0562) 0-153 
Paraffin wax | 34,230 | 12,55 2°3100°0411) 00-1122 
Sulphur 21,180 | 7,764 | 3°825/0-0681| 0°1858 
Resin : | | | 
Colophony \.... ...| 21,700 | 7,952 | 2°5500°0454| 0-1239 
Extracted — from) | 
gutta-percha ...| 14,360 | 5,264 | 3°2700°0582) 0-1587 
wile ... «c Betas 175°7001°3480  3°6770 
| | 
as before. Both of these methods are -said to have been 


adopted by the Gutta-Percha Corporation, Limited, which 
held its first statutory meeting at the end of January; 


they cannot be converted into first-class material, as their 
gutta itself is also of lower quality. Hardened gutta- 
percha does not become brittle at low temperatures, and 
its specific gravity is distinctly below that of water, so 
| that it is eminently adapted for the manufacture of 
golf balls, of which, perhaps, 12 million are used per 
annum. It should also be a suitable substance for 
building ice boats for the arctic regions. 


TABLE II].—Jielectiric Strength of Gutta-percha in Comparison 
with other Materials. 























| 
Voltage 
Thick- | at which 
Description of dielectric. | ness, |dielectric 
inches. broke 
| down.* 
Gutta-percha :— Copper Gutta-percha | 
per knot. per knot. | 
(500 lb. ... 320 ]b. ...| 0°1270 | 40,000 
Cores of various sizes | 450 Ib. 280 Ib. ...| 0°1090 | 28,000 
from submarine, 107 lb. 150 Ib. ...| 0°0925 | 18,000 
cables, 107 lb. 130 Ib. ...| 0°0825 | 15,000 
. 130 Ib. 130 Ib. ...| 0°0805 | 14,000 
(POE esis acs! ne ae 19,000 
Banjerred ... ... ...| 0°058 20,000 
| Test cores made} Bulonganred... ... ...| 0°048 19,000 
from ... | Bagan soondie... ... ...| 0°049 15,000 
Serapong soondie ..._ ...| 0°054 18,000 
| Gutta-percha from leaves | 0°047 17,000 
| Caoutchouc : | 
| Core of overland telegraph cable... ... ...| 0°102 20,000 
| Core of submarine cable ... ... ... ... ...| 0°078 | 19,000 
UNOS cs onc, net “porn New | GUS cae” cae ok ee 
| 


* A comparatively low voltage was first applied; this was raised by 
1000 volts about every ten minutes until the dielectric broke down. 


this country is used for electrical purposes, and the 
amount imported varies greatly in accordance with the 
| activity of the cable trade. The consumption reached 
| 2 maxima of about 3000 tons in 1881—82 and 1890; in 
| 1896 it was about 1200 tons. The weight already em- 
| ployed in the various submarine cables of the world has 
been calculated at 24,000 tons of cleaned gutta-percha. 


| About two-thirds of the crude gutta-percha brought to 





THE CONSTRUCTION OF MODERN WIKE- 
WOUND ORDNANCE. 
No. 1X. 

As we have already stated, the wire-winding machine 
at Elswick differs radically from that used at Woolwich. 
| When first the construction of wire-wound ordnance was 
| taken up by Lord Armstrong a very powerful machine 
| was constructed for the purpose. It would have been 
| exceedingly interesting to have put a picture of this old 
device beside the more recent arrangement illustrated 
on page 436, for it would have well shown to what a 





It grows to a height of 60ft. or | consists in dissolving the gutta-percha in hot toluene and | remarkable extent the increased knowledge of the con- 


| ditions had rendered it possible to modify the machine. 
| Unfortunately the original machine is placed in too dark 
a corner for any satisfactory view of it to be obtained. 
| It should be mentioned that this machine was actuated 
| by an independent hydraulic motor of the Armstrong 
| type. 

i the engraving on page 436 the latest type of wire- 
| winding machine, as used at Sir William Armstrong, 
| Mitchell, and Co.’s works, is well shown. It is the first 
| of its kind made, and is only some three or four years 
|old, but it has seen an immense amount of service, 
| having been used on several of the 12in. guns for the 
| Majestic and Magnificent and more recent vessels of 
| the same type, the construction of the 12in. guns for 
the Fuji Yama and Yashima, and on other smaller 
| pieces. Work is shown in progress on a 12in. gun. 
| The weight of the gun is taken, it will be seen, on two 
sets of very large friction rollers, whilst it is driven from 
|the headstock of the lathe through the medium of a 
stout shaft, which allows of a little play and obviates 
the necessity of absolute alignment, and is at the same 
| time convenient for other reasons. 
| To the right-hand side of the picture the actual 
winding machine will be distinguished. It is placed on a 
|long lathe bed, parallel to the rotating lathe, and of 
about the same length. It consists of a drum supported 
on a stout steel spindle, which can be readily removed. 
On this drum the spoolsof wire are wound. By a system 
of gear wheels, the rotation of this drum is controlled by 
a brake wheel supported between two slightly inclined 
brackets, one of which is plainly visible. A wooden 
block brake surrounds this wheel. One bight of the rope 
forming part of it is hooked to a Salter’s spring balance 
attached to the top of the inclined bracket, whilst the 
other end is provided with a plate on which counter- 
balance weights can be placed. A hand screw below 
serves to keep the motion of the brake within limits. 
The arrangement is precisely similar to that used for 
engine-testing, with which all our readers are familiar. 
A copious stream of lubricant pours continuously over 
the brake. The wire passes from the bottom of the 
drum to the top of the gun, and is untouched in its 
passage, so that there is nothing to damage it. The gun 





but beyond the statement in. the chairman's speech that 
the former has been profitably worked on the commercial | 
scale in France since 1894 by a firm producing 140 Ib. of 

gutta-percha per day, at anestimated profit of about £30, no | 
information is yet available as tothe efficiency of the latter. | 
Obach’s process depends on the fact that while gutta- 

percha is soluble in hot light petroleum spirit, it is again | 
precipitated on cooling below 60 deg. Fah.; as only one 

liquid is employed, there is no separation of solvent and 

precipitant to be carried out before the liquid is ready for | 
use over again. What is known as the chemical harden- | 
ing process is essentially a method of purification by the 
use of a solvent—cold petroleum spirit—which dissolves 
only the resins, and leaves the hydrocarbon gutta behind 
in a state of.reasonable purity. It is mainly adapted for 
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the treatment of inferior kinds of gutta-percha, which 
contain a large percentage of resin; but even by its aid 








being set in motion, draws on the wire, causing the 
drum to rotate against the resistance offered by the 
brake. This resistance is readily modified by changing 
the lower weights, and can at all times be known by a 
glance at the dial. As the wire advances on the gun, the 
winding machine is caused to move in time with it along 
the bed by a labourer actuating the long leading screw. 
This action cannot be made automatic, as the wire does 
not always lead off from the same point of the drum. 
The remoteness of the wire machine from the gun leaves 
room for a workman to stand close beside the wire to 


| tap it well up into place with a copper drift as it is laid 


on, and to readily detect any defect in the wire itself or 
in the lay of it. -The fact of the wire being untouched 
renders it possible to wind on at a very fair speed, as 
the brake is easily kept cool by the supply of lubricant. 
This is probably the simplest type of machine which has 
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., which the screwed-in bush, in which the breech screw 
ve ks, butts against the end of the inner Atube. A short 
boner will make the way in which these two 
pushes, with the help of the various shoulders, lock the 
several pieces of the gun together quite clear. ; 

In quick- firing guns which take metal cartridge 
cases, the chamber is simply tapered to suit. The taper- 
is first cut in a lathe with the usual tapering attach- 
+, and finally ground out to exact dimensions by an 
emery wheel revolving at a very high speed, whilst the 

nalso revolves. Very careful measurements are made 
with a modified plate gauge at various points along the 
taper In larger guns, as in the 12in., which has been 
our example throughout these articles, the chamber is of 
4 different shape. Silk cartridge cases are used with 
these guns, and the practice of gunnery requires that a 
certain amount of air space should be left round the 
cylindrical cartridge. The exact shape of the chamber 
walls, to get the best effect with least erosion, has to be 
studied. A general idea of the form adopted in the big 
English guns will be gathered from the sections given. 
The chamber is either slotted or bored out, or done partly 
both ways. The motion of the tool has in either case to 
be governed by a cam, as it is placed in a position where 
it cannot be easily seen or reached. The working outa 
chamber is therefore a rather long and tedious operation. 

We now close this series of articles. We trust we have 
succeeded in putting before our readers u sufficiently 
detailed description of the methods followed in the con- 
struction of the latest type of ordnance in this country 
to be useful as well as interesting to them. There is 
probably no branch of mechanical engineering which 
involves at once such ingenuity in design and accuracy 
in construction. To put the material at his hand to its 
yery best use, to so dispose of it that nowhere shall it be 
in excess of requirements, and to so tie the various pieces 
of which his work is of necessity constructed together 
that they shall be as one, is the réle of the designer; but 
with the artisan and the machinist lies the responsibility 
of executing all the work with that exceeding care and 
accuracy which alone can make the imaginings of the 
designer concrete. For these reasons alone we believe 
the study of ordnance mechanics well worthy the 
attention of the engineer; but when beyond and above 
this we remember that the position, not only of our 
nation but of many nations, depends in a very large 
measure on their guns, and, directly or indirectly, on 
lessons in ordnance taught by British makers, we feel 
that in the manufacture of ordnance the English engineer 
has something of which he may be justly proud, and of 
which he is justified in claiming the respect of the world. 
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MECHANICAL 

Asovt three hundred gentlemen sat down to the anniver- 
sary dinner of this Institution, which was held at the 
Freemasons’ Tavern, Great Queen-street, London, on Thurs- 
day, the 28th ult. The chair was occupied by Mr. Samuel W. 
Johnson, president, chief engineer to the Midland Railway. 
Amongst others present were the Earl of Halsbury, Lord 
High Chancellor ; Lord Belper, Lord Strathcona and Mount 
Royal, his Excellency Takaaki Kato, Japanese Minister ; Sir 
William White, Mr. W. L. Jackson, M.P., Sir Edward H. 
Carbutt, Sir Henry S. Bergne, Sir A. Seale Haslam, Sir 
Charles Scotter, Sir James Kitson, M.P., Sir EK. Leader 
Williams, Sir Henry Bemrose, M.P., Major Sir Francis A. 
Marindin, Mr. J. S. Forbes, the Right Hon. W. J. Pirie, 
Admiral Field, M.P., Sir T. Salter Pyne, Lieut.-Colonel H. A. 
Yorke, Colonel Herbert Jekyll, Mr. F. Harrison, general 
manager, London and North-Western Railway ; Mr. William 
Pollitt, general manager, Great Central Railway ; Mr. George 
Turner, general manager, Midland Railway; Professor W. 
Cawthorne Unwin, Professor W.C. Roberts-Austen, Professor 
Hudson Beare, Mr. Jeremiah Head, past president; Mr. 
William H. Preece, and Mr. Edgar Worthington, secretary. 
The toast list, which was of abnormal length, comprised ten 
toasts. In replying for the Navy, Admiral Field, in his 
usual interesting manner, testified to its excellent condition 
at the present time, in discipline, personnel, and materiel, 
and recognised the work of the mechanical engineers in 
bringing it to such a high state of perfection; but while he 
admired their talent, he regretted entirely the product of the 
telegraph engineers, which had in a large measure taken the 
command of their ships out of the hands of those who were 
supposed to be responsible for it. The toast of ‘ Her 
Majesty’s Ministers’ was replied to by the Lord Chancellor, 
who said there had never been a period during his life fraught 
with such momentous consequences as the present. Knowing 
as he did, however, the character of his fellow-countrymen, 
he was sure that in matters where the interest of this nation 
was concerned, they would be found as a mass, whatever 
might be their political opinions, supporters of the Ministry 
which for the time being was charged with the responsibility 
of public affairs. He believed they would agree with him 
that now-a-days it was scarcely possible to conduct inter- 
national negotiations with the same degree of reserve as 
would have been observed in days gone by. What was 
whispered in China, for instance, appeared the next morning 
inthe Times, What other advantages that might possess, 
he certainly did not think it assisted diplomatic negotiations. 
After deprecating the tone of public discussion which tended 
to intensify international animosity, he remarked that it was 
in times of peace that commerce flourished, and it must not 
forgotten that commerce meant the happiness of mankind, 
and that the Army and Navy were only instruments to pro- 
cure the desired objects. The other toasts were ‘“ The 
Houses of Parliament,” proposed by the Right Hon. W. J. 
Pirie, and responded to by Lord Belper and Mr. W. L. Jack- 
son, M.P.; “ Britain beyond the Sea,” felicitously treated 
by Sir W. H. White, and replied to by Lord Strathcona, 
High Commissioner for Canada; “ Foreign Nations,” pro- 
posed by Sir A, Seale Haslam, and acknowledged by his 
Excellency Takaaika Kato ; “The Railways of Great Britain 
and Ireland,” and “The Institution of Mechanical En- 
8ineers,” proposed by Mr. George J. Armytage, chairman of 
the Lancashire and Yorkshire Railway, and acknowledged by 
the president, who stated that the society was now in its 
fty-first year, and had a membership numbering 2500. He 
hoped that the new Institution house would be ready for 
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place till the beginning of next year. Owing to the lateness 
of the evening the toast of ‘‘ Kindred Societies” had to be 
omitted. 








THE WATER SUPPLY OF LONDON. 


On Saturday last the initial step in one of the most im- 
portant undertakings of recent years, for bringing a supply 
of pure water to the metropolis, was made at Staines, when 
Mr. E. Boulnois, M.P., performed the ceremony of cutting 
the first sod cf a new reservoir, which will form part of a 
new scheme devised by the Staines Reservoir Joint Com- 
mittee, of which he is chairman. The Committee isa “triple 
alliance,” the individual members of which are the New 
River, West Middlesex, and Grand Junction companies, the 
objects being to carry out the recommendation of the Royal 
Commission, agreed to in October, 1895. The plans were 
prepared by Messrs. Walter Hunter and Reg. E. Middleton, 
MM. Inst. C.E., and the Staines Reservoir Act passed in 
1896. Under this Act a Joint Committee, consisting of nine 
members appointed by the boards of each of the three com- 
panies joining in the scheme, was constituted, and powers 
were conferred upon the Committee to raise £1,000,000 in 
debenture stock for the purchase of the necessary land and 
for the construction of the works. Each company, while 
jointly and severally guaranteeing the interest upon the 
debenture stock, is practically responsible for one-third of the 
cost, and has a right to one-third of the additional supply, 
amounting to 35 millions of gallons daily, or to 45 millions of 
gallons under emergency, by consent of the Local Govern- 
ment Board, for which quantity powers were given in the 
Act. The maximum quantity allowed to be taken from the 
river for supply and for filling the reservoirs is restricted to 
100 millions of gallons in any one day of twenty-four hours. 


The tunnels and water towers will be massive construc- 
| tions of Portland cement concrete, the former lined, and the 
| latter faced with blue bricks. The stand-pipes for discharg- 
ing water from the reservoirs will be of cast iron, 5ft. internal 
diameter, having 48in. and 36in. sluice valves, with bell- 
mouth bends fitted to them, to enable the water to be drawn 
| off at any desired level. These valves will be worked from a 
| platform at the top of the water towers, the gearing being 
| enclosed in a suitable building. From the bottom of the 
| stand-pipe of each reservoir a cast iron pipe 4ft. dia- 
| meter will convey the water through the tunnel and across 
| the New Stanwell-road to a basin 50ft. diameter, in which 
|a weir will be constructed for the purpose of aération, 
bes over which the water will be delivered into the 


conduit, which will rejoin the main conduit a little to the 
east of the pumping station. Proper sluices will be provided 
for regulating the supply into and from the reservoirs. 
The reservoirs No. 1 and 1a will be about 1} miles long by 
| five-eighths of a mile wide at their northern end and nearly a 
| mile wide at their southernend. The embankments will vary 
| from 21ft. to 35ft. high, and will be formed of material 
| excavated from the interior of the reservoirs, the excavation 
| just balancing the banks, to prevent the necessity and expense 
| of running material to spoil. The slopes of the embankments 
| are three to one inside, and two to one outside the reservoirs. 
| In the centre of each bank a puddle wall will be constructed 
| 6ft. thick at the top, 7ft. at the ground level, and tapering 
| down to 5ft., where it joins the London clay, into which it 
| will be securely toothed. This construction, for which this 
part of the Thames Valley is favourably adapted, will make 
| the reservoirs perfectly tight. The inside slopes of the 
reservoirs will be lined with concrete din. thick for 
}a depth of 15ft., so as to resist any wave action 
which may take place in so large a sheet of water. 
The content of the reservoirs authorised under the Act 
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The Act also gives powers for the proportions of water taken 
by the companies being varied by mutual agreement, the 
charges for interest, &c., being correspondingly altered. The 
Act provides that the Joint Committee shall only take into its 
intake the surplus water above a flow of 265 millions of 
gallons daily, which is equivalent to 364 millions of gallons 
daily at Teddington, and, after providing for the statutory 
quantity of 130 millions of gallons which the companies 
have a right to take between Sunbury and Molesey, leaves 
234 millions of gallons daily to flow at Teddington. 

If all the companies were to join in similar works for the pro- 
tection of the river, it is claimed that this margin of 34 millions 
of gallons above the 200 millions minimum flow at Tedding- 
ton might be dispensed with, and, indeed, a limit considerably 
lower than 200 millions of gallons at Teddington might be 
adopted without the least harm to the river. The intake 
from the Thames is situated on the Middlesex bank of the 
river, about 300 yards above Bell Weir, as shown upon the 
accompanying plan. At this point sluices and a sluicehouse 
will be constructed, the intake being protected by screens, 
to prevent leaves and other floating matters from entering 
the conduit. The first length of the conduit, for about 
350 yards, is closed, as arranged in the Act, and, passing from 
the intake in a north-eastly direction, is syphoned under the 
Colnebrook, passing which it becomes an open conduit, the 
sides and bottom being formed of Portland cement concrete 
in the proportion of about 53 to 1. The conduit passes under 
the Great Western and London and South-Western Railways 
and the Wyrardisbury river through syphons, skirts Staines 
Moor, is syphoned under the river Colne, and runs between 
the Linoleum Works and Hammond’s Farm to the pumping 
station, which is situated near the Billet Bridge which carries 
the London road over the river Ash. The pumping machinery 
will consist of five triple-expansicn surface-condensing 
Worthington pumping engines, each capable of delivering 
16 millions of gallons of water daily into the reservoirs. 
Steam will be provided by six Babcock and Wilcox boilers, 
the working pressure being 150 lb. per square inch. The water 
will be delivered into the reservoirs through two riveted 
steel mains, each 6ft. 3in. diameter, joining into a steel pipe 
Sft. Sin. internal diameter near the reservoir, from which 
branch pipes of the same diameter will be taken down 
through a tunnel constructed in the clay, and connected to 
the water tower near the corner of each reservoir, where the 
western and central embankments join. These pipes are 
believed to be the largest yet constructed. 





the October meeting, but the formal opening would not take 


of 1896 was 2500 millions of gallons, which it is proposed 
to increase to 3300 millions by the Bill of this year. This 
increase has been undertaken by the Joint Ccmmittce, be- 
cause, having already purchased a portion of the land, the 
extension, which will be an additional safeguard to the 
Thames in times of drought, and will be in the interest of 
the consumers, can be made at a very moderate cost. 

After leaving the pumping station, the conduit will be 
reduced in section, and will run through the Billet Bridge by 
the side of Shortwood Common, under the London and 
South-Western Railway, and across the fields, pass under the 
Staines and Kingston-road, the line of which it will generally 
follow until it arrives at Sunbury Cross. From this point 
the aqueduct runs in a north-easterly direction, along the 
north side of the East London Waterworks at Hanworth, after 
which it bends to the south, passes under the Thames Valley 
branch of the London and South-Western Railway, and is 
finally joined to a reservoir of about 30 millions of gallons capa- 
city, which will be constructed to the east of Kempton Park. 

|The New River Company will take its water from the 
aqueduct between the East London Waterworks and the 
Thames Valley Line. The West Middlesex and Grand 
| Junction companies will receive their proportion of the 
water from the Kempton Park reservoir just alluded to. 
Proper measuring apparatus will be provided at the inlet 
from the Thames, and at the outlet to each of the com- 
panies. The works have been designed, and are being carried 
out for the Joint Committee, by Messrs. Walter Hunter and 
Reginald E. Middleton, MM. Inst. C.E., of 17, Victoria- 
| street, Westminster. The general contract has been 
| entrusted to Messrs. John Aird and Sons, and the tender of 
Messrs. James Simpson and Co., Limited, has been accepted 
| for the pumping engines; and that of Messrs. Thomas Piggott 
and Co., Birmingham, for the steel pipes. 








THE INSTITUTION OF CiIvIL ENGINEERS.—The following awards 
have been made by the Council for papers read and discussed 
before the Institution during the past session :—Watt medals and 
premiums to Messrs. H. L. Callendar and J. T. Nicolson, B.Sc. ; 
a Telford medal and premium to Mr. A. H. Preece; George 
Stephenson medals and premiums to Messrs. Whately Eliot and 
W. O. E. Meade-King ; a Crampton prize to Mr. E. W. Anderson ; 
Telford premiums to Messrs. L. B. Atkinson, Henry Fowler, and 
W. L. Strange. The presentation of these awards, together with 
those for papers which have not been subject to discussion and 
will be announced later, will take place at the inaugural meeting 
of the next session, 
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THE DEFENCES OF HAVANA. 


We engrave this week a sketch map showing the main | 


defences of the town and harbour of Havana. The 
harbour is naturally excellent, with depth of water 
sufficient, off the arsenal— which is in the inner 
part of it, nearly two miles from the entrance—to allow 


vessels of any draught to be berthed in this secure | 


position. Here war vessels may lie without serious 
danger of destruction, even if a bombardment of the 
town and forts were to be attempted; for the 16in. guns 
of the battery near Cabanas Fort, and the 10in. and 
12-6in. guns of that work, would prevent any, vessels 
from taking up a position sufficiently near the entrance 
of the harbour to reach the inner part of it. This has 
been made tolerably clear for the past fortnight, for the 
United States squadron would certainly have attempted 


to drop a few shells into the harbour, if not into the | 


town, long ere this, had they been in a position to come 
in close. The map is roughly sketched, without much 
attention being given to scale, but the harbour is three 
miles in length, and the narrow entrance is between 
high cliffs, bristling with guns. The water front to 
the Gulf of Mexico. east and west, has batteries 
of 10in. and 12-6in. breech -loaders, mounted at 
intervals, most of them in open emplacements; but 
the works at Fort Morro and other sites commanding 
the entrance are said to be very strong and casemated. 
The 12°6in. Spanish Hontoria gur is a potent weapon, 
throwing an armour-piercing projectile of 1041 lb. weight, 
and its smashing energy is 29,850 foot-tons. 
number of these guns is in position along the sea front. 
The four 16in. breech-loaders are, we believe, also of 
modified Hontoria pattern, and should throw a projectile 
of 1500 lb. to 1800 Ib. in weight. The 10in. gun is not 
so powerful, and it is probably due to this fact that the 
practice made from Fort Morro against the United States 
squadron was so shock- 
ingly bad, when the ships 
approached to make a re- 
connaissance,shortly after 
the blockade commenced. 
There is little room for 
doubt that Havana is a 
remarkably strong mili- 
tary position, and that its 
natural advantages have 
been improved by ex- 
cellent works, well armed; 
but, in the event of its 
being bombarded by 
Amercian vessels, the 
natural and artificial ad- 
vantages of the site, as a 
defensible one, will be 
useless if the guns are 
indifferently worked and 
served. And we have 
serious doubts as_ to 
whether sufficient atten- 
tion has been paid to 
this point by Spanish artillery officers and men. A 
glance at the map will make the situation clear, in 
case bombardment takes place. The inhabitants of the 
walled portion of the town and of the suburbs would 
doubtless be removed, as far as possible, to Regla, on the 
opposite site of the harbour, as this would be considerably 
further from the sphere of influence of the hostile shot 
and shell, and would spare unnecessary loss of life. 
Should, however, the arrival of the Spanish squadron 
from St. Vincent have the effect of raising the existing 
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partial and inefficient blockade of Havana, it is possible | 
that the strength or weakness of these coast defences may | 


never be tested by actual experiment. Perhaps ere this 
paper isin the press the question may be settled one way or 
another. It would be premature, nevertheless, to antici- 
pate that what has occurred at Cavite and at Manila 
must necessarily be repeated on the coast of Cuba. For 
inany years, as we before observed in our columns, Spain 
has been waging war to the knife in the last-named 
Colony. She has a matured and considerable force under 
arms there. She has vast quantities of arms and am- 
munition of the most recent types. She has a picked 
fleet of as fine vessels as ever steamed upon the waters 
of the Atlantic; and if these vessels are served and 


handled in a judicious manner—not lying under tbe | 


shelter of batteries of coast guns, as the slow and feeble 
cruisers of Spain had to do at Cavite—but taking the initia- 
tive, and harassing the enemy’s flanks here, there, and 
everywhere—the taking of Cuba, independently of the 
difficulty of holding it when taken, may be an event still 
very far off indeed. 


The fatal word ‘‘ Manana”’ has been the bane of the 


Spanish character. ‘‘ Never do to-day what can be put 
off till to-morrow.” The result being that, at this 
moment, they have no large stores of coal available in 
the West Indies, half their vessels want new boilers, 
others which should have been completed eighteen 
months ago are still lying in dock, and everything is 
in a thorough condition of unpreparedness. Yet Spain 
has known for two years that this war must come. The 
United States is not in any better condition of forward- 
ness. But she has plenty of go and energy, which Spain 
has not. Nevertheless, it is still a “‘toss up ” which will 
suffer most for the first six months, for we feel confident 
that this matter will be long of settlement. 








THE SPANISH WARSHIPS CARLOS V. AND 
PELAYO, 

THe Carlos V. is one of those ships concerning whose 
details there is a considerable amount of doubt. According to 
‘* Brassey,”’ who classes her as an armoured cruiser, she is of 
9235 tons, carries two 1lin. Hontoria guns in barbettes, plated 
With 10in. steel, eight 5-5in. quick-firers, four 3-9in. quick-firers, 
and six sm2!] quick-firers. 


A large | 


ory 


Qin. belt and a Gin. deck. His plans of the ship, however, 
give her ten instead of eight 5-5in. guns, and 17#in. armour on 
barbettes, a 2in. skin over the entire amidships battery, but 
nodeck. The ‘Naval Pocket Book” description accords mostly 
with this plan, but the tonnage is given as 9090, and the 
barbette armour 9°8in. ‘All the World’s Fighting Ships” 
corresponds with the ‘* Pocket Book” description, but gives 
fewer details. On the other hand, French papers speak of her 
positively as having a 6in. belt ; and when the ship was lying 
at Havre recently she looked to have a narrow belt for about 
one-third of the water-line amidships. The ship was then 
| complete save for her big guns, and our illustration, page 
425, is from sketches and photographs taken of her then, 
about Christmas, 1897. 
To look at, her arrangement of armament seems certainly 
| similar to that of the Edgar class, saving always the fore-and- 
aft barbettes. These, like those of some Italian cruisers, do 
| not correspond, the after one having the plates apparently set 
at an angle, while the forward one, which rises out of a slight 
turtle back, has vertical sides. Further details of the ship 
are :—Length, 380ft.; breadth, 67ft.; draught, 25ft. There is, 


95 


unfortunately, no way of determining whether this is the mean | 


or maximum draught. The maximum horse-power, forced 
draught, is 18,500, the trial speed 20 knots. The coal 


capacity—normal—is 1200 tons, but 600 tons extra can be | 
She was launched at Cadiz in 1895, and in the | 


stowed. 
ordinary course of Spanish shipbuilding would not have been 
completed for some two or three years yet. Her cost is 
reported at £750,000, £150,000 more than the Vizcaya class, 
which have a stout belt and an identical armament ; 600 tons 


less coal capacity, 2000 tons less displacement, and 5000 tons | 


less indicated horse-power in the case of the Vizcaya, but very 
little less in the case of the Cisneros. Our Blake cost less 
than £450,000—roughly £50 a ton. Our Undaunteds, small 
Vizcayas, armed identically as the Blakes, cost about £50 a 
ton also. The cost of the Carlos V. works out at £83 a ton, of 
the Vizcaya class £85 a ton. The Carlos V. has six above- 


water torpedo tubes, and probably two submerged tubes ; 
but here again no really authentic information is obtain- | 


able. 
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THE DEFENCES OF HAVANA 


The Pelayo, page 425, was launched at La Seyne 11 years ago 
She is of the same type as the French Marceau, having her 
four big guns disposed lozenge-wise on the French system. 
This ship is of 9900 tons, with a complete 18in. steel belt and 

| 19in. on the heavy gun positions. 
top of the belt is 34in. steel. The big gun hoists are 11-8in. 
steel. i 
one aft, and an 1lin. Hontoria in each of the side barbettes. 
She has only recently left La Seyne, where a very complete 
refit has been partially carried out. Niclausse boilers have 


been fitted of 9000 indicated horse-power, in place of the old | 


ones of 8000 indicated horse-power. The engines used to be 
| The maximum coal capacity was 800 tons, but she can pro- 
| bably stow 1000 now. The new boilers are much lighter than 

the old. A reduction has been made in the secondary 
|armament. It used to be one 6°2in. breech-loader on the 
| forecastle, twelve 4-7in. breech-loaders on the main deck in 
| an unprotected battery, one 3-5in, breech-loader, and two 
2-Tin. breech-loaders. The new armament, so far as one can 
gather, appears to be only eight 5:5in. quick-firing Canet guns. 
‘“‘ Brassey ” gives nine 5°5in. guns, and six smaller pieces. The 
saving in weight was to be applied to putting armour over 
the battery, bulkheads, and shields, but from all accounts 
only the latter had been fitted when she left La Seyne in 
consequence of the nearness of war. Being light, she will 
therefore be able to stow extra coal without undue submer- 
sion—an important thing, seeing how hampered for coal 
Spain is. There are seven above-water torpedo tubes. 


| 
| 
| 
| 








DOCKYARD NOTES. 


Tue Terrible is still at Spithead, and her trials do not 
| seem to be progressing very rapidly. On Monday apiston- 
on a thirty-hours’ continuous trial, but after four hours’ | 
steaming again broke down. Rumours recently had it | 
that owing to the scarcity of coal caused by the Welsh | 
strike she was to return to harbour and draw fires, so as to | 
economise the odd 2000 tons of coal still in her bunkers; but | 
this seems to have been a rumour only. There is, unfortu- | 
nately, no mere rumour in the news that the coal reserves at | 
all the home ports are getting dangerously low. Not only | 
have the most rigid orders as to economy been issued, but | 
North-country coal has been ordered round and directions | 
issued as to its use, mixed with Welsh coal. A serious | 
feature in connection with the relations between the Navy | 
and the present strike is the absolute ignorance of the | 
public as to the difference between Welsh and North-country | 
coal. <A few years ago the late Lord Randolph Churchill 
nearly upset the Government by proving that the Admiralty 
had sent coal all the way from South Wales to Newcastle! 
Every one anxious to turn the matter to political account | 
followed suit, and I believe to this day this ‘‘ sending coal to | 
Newcastle”’ is a stock joke with some of the comic papers. | 
The few who tried to explain matters were howled down; the | 
| man in the street cannot understand that one sort of coal is 
suitable for warships and the other not. This particular 





The protective deck on | 


The big guns are two 12:5 Hontorias, one forward and | 


vertical compound, and the screws two with four blades each. | 


rod went wrong, but at 3.30 on Tuesday afternoon she started | 


. 
6, 1898 
own private pocket, is by the nature of things 
| sympathised with. Yet, at a time like he 
| it is intolerable that the country’s armaments should 
| ing at the whim of two or three agitators. Th 
| strike, if it delayed new construction, did not 
| present fleet ; but the long continuation of the 
| may lay up half the Navy idle—a cheerful pros 
| like the present. With the exact figures as to what th 
Admiralty pay coalowners per ton for coal I Ac 
y pay coalowners per ton for coal I am not familiar 
| but I know enough of the Admiralty to assert that if they 
| make a good thing out of it, their experience must be uni: *y 
| indeed. A very possible outcome of the strike will be ine 
| establishment of Government collieries on somewhat simil : 
| lines to the arsenals and workshops. The engineers’ strike pe 
| led to the probability of a large increase in Gcvernment plant 
for constructing machinery, and so forth; we may yet See 
| the Admiralty colliery established. At present, no doubt the 
| men would hail such an idea, but after it was a fait accom mn 
avery different tale would be told. The Admiralty hen . 
short way with malcontents, as the recent trouble in Ports 
mouth dockyard proved. As things are at present, a declara. 
| tion of war by us would be a golden opportunity for the 
agitator to get up astrike, and what would happenthen? 4) 
| this, of course, is a purely naval view of the matter. : 


Vaguely 
Present, 
be Suffer. 
ne engineers’ 
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I neAR from the Powerfulthat fact has followed on romance 
Many of the early stories of failures were absolutely baseless, 
but at the present moment the port engine-room bed has Hiei 
tainly sunk, and the ships’ speed deteriorated in consequence 
Notinkering will ever mend this—nothing but sending the ship 
home and re-boilering and re-engineing her will cure the 
trouble for good and all. The Howe is a ship that has gained 
notoriety for a similar misfortune ; the Orlando is now jp 
the same galley. She is to re-boilered and re-engined jn 
Portsmouth dockyard. 


DuninG the overhaul of the St. George in dry dock, cover 
10 lb. weight of live eels were found inside the casing of the 
port propeller near the bosses. 


| NorHinc has vet been heard as to when the trials of the 
Seagull are to come off. As she has been fitted with 

| Nicluusse boilers, they will be watched with considerable 
interest, as she is the only ship in our Navy with them. The 
French have supplied these boilers to the battleship Requin, 
and the cruiser Friant. The new coast defence ironclad 

| Henri IV. is also to have them, as will also the newarmoured 

| cruisers Gueydon and Klebar. Those of the Seagull are for 3000- 

horse power, 500 less than her old nominal maximum with 
forced draught. 


COMMODORE SCHLEY, of the United States Navy, must be 
|}a man of curious naval attainments if an interview with 
| him is correctly reported in the New York World. The 
assertion that the victory of Manila proves that the Sin. gun 
| is superior to the 10in. and 12in. is, I think, untenable. He 
| further appears to be under the impression that our cruisers 
carry 10in. or 12in. guns; whereas, of course, they carry 

nothing heavier than a 9°2in. The 9:2in. is not the best gun 
in the world, but at least it is not sucha ‘ *twixt and between” 
as the 8in. It is, in the opinion of our gunnery specialists 
generally, the minimum heavy piece. The 8in. has little 
inferior penetration, but penetration is a minor thing where 
cruisers are concerned ; the bursting charge of the shell is 
| the great thing, and that depends upon the gun’s calibre. 
| If the Commodore said that two Sin. were better than one 
| 9-2in., arguments could be deduced in favour of his thesis, 
save that in our ships we choose between two 6in. and one 
9-2in., and would not, like the Americans, try to crowd in two 
| Sin. guns. But in any case it is strange how the frag montary 
reports of the sinking of a few very inferior ships constitute 
| proof of anything; 4in. guns could have accomplished all 
| that equally well. 





LEGAL INTELLIGENCE. 


EMPLOYMENT OF ‘YOUNG PERSONS” IN 

WORKS. —IMPORTANT CASE AT MERTHYR. 
| Iv will be recollected that in February last an important case, 
| concerning the employment of ‘‘ young persons” at ironworks, 
| was brought before the stipendiary magistrate at Merthyr, and 
the final hearing of the matter was deferred to a date to be fixed 
by the Inspector of Factories, Mr. Augustus Lewis, who appeared 
for the prosecution, and Mr. Gwilym C. James, the solicitor for the 
defendants. The summonses alleged that defendants, Messrs. (raw- 
shay Brothers, Limited, Cyfarthfa Lronworks, were the occupiers of 
a certain factory within the meaning of the Factory and Workshops 
Acts, 1878 to 1895, wherein a certain young person, named William 
John Jones, was employed contrary to Section 13 of the Factory 
and Workshop Act, 1878. On the 10th January, Jones was 
engaged at one of the planing machines in the fitting shop, and he 
unfortunately met with an accident, which was duly reported to 
the inspector on the 12th January. On the 18th January the 
inspector communicated with the company, and inquired under 
what section of the Act they considered themselves entitled to work 
this young personat night time, and a reply was received tothe effect 
that defendants relied on the 58th Section of the Act of 1878, The 
inspector stated that it was known there were certain processes 
carried on in the kingdom which had to go on all night, and for 
these processes the assistance of young persons was required to 
carry on the work, and it was to meet such cases that Section 58 
was included in the Act. Sub-section 4 of that section provided 
that a male young person should not be employed more than seven 
nights in two weeks in the case of blast furnaces or iron mills, Mr. 
Gwilym James at the previous hearing said the defendants em 
ployed various persons by day and by night in connection with the 
blast furnaces, the maintenance of which was a constant source of 
anxiety, and had to be watched by day and night. For the proper 
and methodical management of the works it was absolutely 
necessary to have a fitting shop, and he did not think there was a 
single ironworks in the country which did not include a fitting 
shop constituted ina similar way. 

On Monday the Inspector of Factories and Mr. Gwilym C. James 
again attended before the stipendiary—Mr. North—at the 
Merthyr Police-court. Mr. James intimated that he did not 
intend to call any evidence, and it was for the prosecution to 
make out their case, and they had not done so. The stipendiary 
considered it was a very important test case, and there would be 
a fine of £1 only and costs. Mr. James applied to his worship to 
state a case for the higher court, and he—Mr. North—consented 
to do so. 


|THE IRON- 











Tue presidency of the 17th Congress of the Sanitary 
Institute, to be held in Ly gy ne commencing September 
27th, has been accepted by Sir Joseph Fayrer, Bart., K.C.S.L, 


The same authority gives her a! strike being one that does not much hurt the public’s| M.D., LL.D., F.R.S, 
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AUTOMATIC WEIGHING MACHINE. 





Tar annexed drawing represents a patent automatic weigh- 
. » machine, made by Mr. Richard Simon, of Nottingham. 
me ails weighs, and registers sacks of cereals, cements, or 
It powdery materials. Its action will be clear from the 
a description :—A is an equal armed beam, having 
fol knife edges all in one place. B is the weight scale, carry- 
so the standard weights C. Dis the scale at the other end 
it the beam, formed like a trunk, to which the empty sack 
; to be attached by means of EK, strap and locking lever, 
“ch rapid action. F is the inlet from above for corn, &c. 
GH are shutters closing the inlet, and K is the handle by 
which these shutters are opened, being held in that position 
py the steel nose I gearing into K K; L L, levers resting on 
the beam, until held by suitably placed studs reached in the 
descent of the beam ; M, small equalising or compensating 
weights ; N, stay ; P, stop; R, counter. 

4 labourer attaches an empty sack to the trunk D by 
cans of the belt E, and then pulls the handle K to open the 


ole and lock them in that position—I into K K. The 


shutte ‘| gee ‘ : 

- now flows from the inlet F direct into the sack, and its 

eight together with that of the levers L, causes a gradual 
ght, tog 


descent of the sack until, in about six seconds from the 
handle being pulled, the beam has travelled far enough for 
the catch to release the inner shutter, which closes by its 

















| ground, and partly in open cuttings and viaduct. 





la Bastille, the rues Saint-Antoine and Rivoli, the Place 
de la Concorde, the Champs Elysées, the Etoile, and the 
avenues Kléber and Bugeaud. (2) A circular line, fol- 
lowing the exterior boulevards. This will be partly under 
Leaving 
the Etoile it will follow the Avenue Wagram, and will go 
along the whole line of boulevards from Courcelles to 
Charonne. At the Place de la Nation it will take in part of 
the first line up to the end of the Rue de Lyon, where it will 
branch off and traverse the Seine by a viaduct on the 
Austerlitz bridge. It will then pass before the Gare 
d’Orleans and follow the outer boulevards on the south side 
of the city up to Grenelle, where it will once more cross the 
Seine, and, passing under the Trocadéro and Avenue Kléber, 
return to the Etoile. (3) Porte Maillot to Ménilmontant. 
Constructed entirely under ground, the line will follow the 
Avenue de la Grande Armée up to the Etoile, where it will 
join the circular line, and will separate from it at the end 
of the Boulevard de Courcelles. It will then take the rues 


| de Constantinople and Rome, the Gare St. Lazare, the Place 
| de l’Opéra, the rue du Quatre-Septembre, the Place de la 


Bourse, the rues Réaumur, Turbigo, and du Temple, the 
Place de la République, and then, passing under the Saint- 
Martin Canal, will follow the Avenue de la République and 
the Avenue Gambetta. (4) Porte de Clignancourt to the 
Porte d’Orleans. This will also be underground, traversing 
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own weight. The grain continues to enter, but only through 
two dribble holes in the inner shutter, until, in another six 
seconds, the exact weight is in the sack, when a trip lever 
suddenly closes the outer shutter and the further entrance 
of grain is entirely prevented until the attendant has 
removed the full sack, and having attached another empty 
one and again pulled down the handle K. Of course, an 
anpty sack similar to those being filled is put on the scale 
B. Each sack hangs in equilibrium when full, so that its 
accurate weight may be seen at a glance. Each time a 
sack is filled the counter records one, so that miscounts 
cannot occur. All wearing surfaces are of extra tool steel 
hardening. 








THE PARIS METROPOLITAN RAILWAY. 





Tue Government and the Municipal Council of Paris 
having come to an understanding upon the only point which 
divided them over the construction of the underground rail- 
way, that is to say, the question of rendering the Metro- 
politan entirely distinct from the “lines of penetration,” the 


project has now been sanctioned, and the Compagnie Générale | 


de Traction, which has secured the concession, is engaged in 
forming a company with a capital of ten millions sterling to 
carry out the enterprise. The directorate of the company 
will comprise several well-known financiers in Paris, includ- 
ing MM. Gunzberg and Henrotte, Creuzot and other big 


metallurgical establishments are also interested in the affair. | 
The history of the Metropolitan, which has been dragging on | 


for more than twenty years past, is well known. The 
Municipal Council has fought hard to obtain absolute control 


over the system, and, having secured this, endeavoured, for | 


interests affecting the octroi, to prevent any connection of 
the Metropolitan with the main lines. It was feared that if 
these lines were put into communication, it would result in 
an emigration of the Parisians to the suburbs. The Municipal 
Council therefore proposed that the Metropolitan should be 
narrow gauge. This was strenuously opposed by the 
engineers and the Government, the latter urging that it was 


absolutely necessary for the defence of the city that the | 
| traction is to be used exclusively on the Metropolitan. The 


Metropolitan should be capable of being put into communica- 
tion with the main lines in cases of emergency. This point 
has been conceded by the Municipal Council, upon the under- 
standing that the system is kept distinct from the railways 
entering Paris. Six lines have already been sanctioned, and 
when these are completed the Council reserves to itself the 
power to put into execution three other sections. The lines 
are as follows :—(1) Vincennes to the Porte Dauphine. This 
line will be entirely underground, and will connect with the 
Ceinture Railway at the two places mentioned. 
along the Boulevard Diderot, the Gare de Lyon, the Place de 


| of five years. 


It will pass | 


the city from north to south. It will partly utilise the 
circular railway, and will follow the Boulevards Ornano, 


Barbés, and Magenta, will pass in front of the Nord and Est | 
termini, and will continue by way of the Boulevards Stras- | 
Then passing | 


bourg and Sebastopol to the Central Markets. 
under the Seine, it will follow the Rue de Rennesand Boule- 
vard Raspail as far as the circular railway, which it will 


again utilise up to the Place Denfert-Rochereau, and thence | 


to the Avenue d’Orleans. (5) Boulevard de Strasbourg to 
the Pont d’Austerlitz. The line will follow underground the 


Boulevard Magenta, the Place de la République, the Boule- | 


vards Voltaire and Richard-Lenoir, the Place de la Bastille, 


and will connect with the circular railway at the Austerlitz | 


bridge. (6) Cours de Vincennes to Place d’Italie. This 
section will follow the Boulevard de Charonne underground, 
the Boulevard Picpus in an open cutting, the Boulevard 
Reuilly underground, the Boulevard Bercy open cutting and 
viaduct. 
Bercy, and will then continue, partly underground and partly 
viaduct, to the Place d’Italie, where it will join the Ceinture. 
The total length of these six lines is 64°679 kiloms., and this 
will be eventually extended by three other lines from Place 
Valhubert to the Quai de Conti, from the Palais Royal to the 
Place du Danube, and from Auteuil to the Opéra. 

All the underground work, permanent way, &c., will be 
constructed by the Municipal Council, and the company will 
carry out the superstructure, viaducts, stations, and the like. 
The Council will execute its part of the undertaking with the 
aid of a loan, of which the interest will be paid out of a per- 
centage of the traffic receipts. It must deliver up to the 
company a minimum of 42 kiloms., comprising the first three 


sections, within a period of eight years, the remainder is to be | 


handed over within five years from the expiration of that 


date, and in the event of the three supplementary lines being | 


authorised, they are to be constructed within another period 
As a matter of fact, it is probable that the 
system will be completed in a much shorter period. It has 
been arranged that the line from the Porte de Vincennes to 
the Porte Dauphine, and a part of the Transversal line from 
the Gare du Nord to the Luxembourg, are to be completed 
before the opening of the Exhibition in 1900. Electrical 


number of trains ranning each way must not be less than 135 
a day, and the speed must not exceed 22 miles an hour, 
unless specially authorised. The fares for any distance will 
be 25 centimes first-class and 15 centimes second-class. It is 
interesting to note that all the advertisements to be put up 
in the stations will have to be approved of by the Prefect of 
Police as regards form, colour, and dimensions, and the 
names of the stations must be of a special colour, so that they 
may be easily distinguished from the advertisements. As 


| showing the character of the liabilities towards the workmen 


It will cross the Seine by a viaduct on the Pont de | 


imposed upon the companies securing concessions from the 
Municipal Council, it may be stated that the agreement fixes 
the rate of wages and compels the company to pay the full 
wages during the time that a workman may be incapacitated 
by ‘sickness or accident; moreover, the company must 
insure the workmen against accidents, and is required to con- 
| tribute to the national pension fund to the extent of 6 per 
| cent. of the wages paid, while the workmen will pay 2 per 
| cent. 











WORKING RESULTS OF THE RAILWAYS OF 
| THE GERMAN EMPIRE FOR THE YEAR 1896—7. 


| 

| THE total length of the railways in the German Empire at 
| the end of the year 1896—7 was 28,690 miles, or 3791 miles 
more than the circumference of the earth at the equator, 
93°3 per cent. of this total representing lines owned by the 
different State Governments, the whole length remaining in 
the hands of private companies being now only 1926 miles. A 
comparison of the mileage with the population—52,730,000— 
and the superficial area of the Empire—208,757 square miles 
—gives 1838 inhabitants and 7} square miles for each mile 
of line open. 

The service is conducted from 8893 stations of all kinds, 
which are classified as 4083 principal stations, 3068 stopping 
places—with at least one siding—and 1742 stopping places 
| without sidings. 

The rolling stock comprised— 





Locomotives .. 16,350 .. .. .. .. giving 0°57 unit per mile. 
Passenger coaches 32,391 with 79,903axles,, 1°13 units per mile. 
Luggage and goods 
wagons.. . 346,892 ,, 704,655 ,, 9 sass - 9 
Since 18§6—7 the number of locomotives has increased by 
29°3 per cent., the coaching stock 39°5 per cent., and the 
| goods wagons 37°6 per cent., for an increase in the total 
length of lines of only 21°4 per cent. 
The total outlay upon rolling stock has been- 
£ £ s. d. 
For locomotivesandtenders 34,680,500 averaging 2121 10 Oeach. 
; passenger cvaches 14,710,500 9 643 0 ,, 
» luggage and goods 


wagons .. 0,555,000 = 14410 0 





£99,946,000 
Passenger coaches are now about 174 per cent.—£67 10s. 
each— dearer, while locomotives are £157, and wagons £2 4s. 
each cheaper than they were ten years earlier. 
| The receipts from passenger traffic amounted to£22,225,100, 
made up as follows: 





From first-class passengers... £10,000 

| + second-class passengers 5,175,200 
| third-class passengers 10,418,800 
| fourth-class passengers 4,292,300 
, military and special trains 604,400 
21,400,700 
+» passenger baggage and dogs .. 678,700 
sundry receipts .. .. .. .. 145,700 

£22,225,100 


| Comparing the amount received for passenger fares with 

| the number of the population, the average outlay per head 

appears to be 8s. 14d. per annum for twelve journeys, 

| averaging 15:3 miles each, or about 0-57d. per mile travelled. 
The receipts from goods and parcels traffic were :— 


| 
| ¢ 
From freight of goods of allkinds .. .. .. .. 52,089,000 
| ;, indemnity for postal parcels services... .. .. 80,500 
| +) accessory sources oe ae ee 1,393,500 





£58,563,500 

| The receipts from all sources, exclusive of rentals for lease 
| lines, have been £79,287,000, contributed in the following 
| proportions :—28-4 per cent. by passenger traffic, 67°56 per 
| cent. by goods traffic, and 4°10 per cent. by other sources of 

revenue. This is an increase of 55:2 per cent. on the receipts 
| of 1886--87, the length of lines having increased 21:9 per 
| cent., or the productiveness per unit has increased 27-3 per 
cent. 

The average receipts per mile were :— 


From goods.. .. .. Se oT a ee eee ee 
| PI Nn oss So cee eel eee ealgs Sen | 
£2673 


| with a maximum on the Hessische Ludwigs Bahn of £6849 
| per mile per annum. 

The expenditure, exclusive of large improvements and 
widenings, was £43,467,500, 50°22 per cent. of which is charge- 
able to wages, 19°21 per cent. to running expenses, 12°29 to 
| maintenance of way and rolling stock, and 10°30 per cent. to 
| maintenance of stations and other works. The proportion 
| of working expenses to receipts is 54°82 per cent., or 0°13 
| per cent. below that of 1886—87. The surplus of £23,019,000 
—4513 per cent. of the receipts—represents a return of 
6°32 per cent. on the capital outlay of £568,886,500, the 
average cost per mile standing at £19,866, which is 1:97 per 
cent. below the corresponding value for 1886—87, owing to the 
newer lines being mostly of secondary importance. 
| The total number of hands employed, including officers, 
servants, labourers, apprentices, &c., is 442,486, or 119 of 
the whole population, costing £27,826,500, or an average of 
£62 18s. per head, an advance of 15-6 per cent. on the rate of 
1886—87. The number of accidents in the year was 3136, 
457 being due to derailment, 281 to collisions, and 2398 to 
other causes ; 2731 persons being killed or injured, in addition 
to 198 cases of actual, and 19 of attempted suicide. These 
are classified as follows :— 








| Killed. Injured. 
| (1) Passengers : 
From causes beyond theirown control .. .. 4 .. .. 153 
sp | ee A oneemiene .. 6. ws ee ts TE. - 
—62 268 
(2) Bailway servants : 
From train accidents while running .... .. 18 .. .. 169 
Creams 4 Kc as me ce we RI ee 
——4h —1413 
(3) Other persons : 
From causes beyond theirown control .. .. 12 .. .. 62 
their own carelessness .. .. .. .. .. 289 .. .. 19 
251 — 258 
762 1969 








SocigTy oF ENGINEERS.—At a meeting of the Society of Engi- 
neers, held at the Royal United Service Institution, Whitehall, 
on Monday evening, May 2nd, Mr. W. Worby Beaumont, 
President, in the chair, the discussion on the paper, ‘*On the 
Protection of Underground Water Supplies,” read by Mr. John C, 
Thresh, D.Sc., M.D., at the last» meeting, was resumed and 
completed. 
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SPANISH WARSHIPS 





(For descrintion see page 422) 
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SHOPS IN KABUL. 

TuerE has been a considerable extension in the Kabul | 
workshops during the past two years, although work has 
been greatly hampered since last summer by the Afridi 
war on the Indian frontier. The blocking of the caravan 
roads from India, and the closing of the Khaiba Pass, 
has effectually prevented the receipt in Kabul of large 
pieces of machinery, some of which have been lying at 
the railway station at Peshawur for months. Alongside 
the track are, among other things, sections of steel build- 
ings which are urgently wanted in Kabul. Nevertheless 
Sir Salter Pyne, who has only just returned to London— 
after a somewhat anxious time—has not been idle. As 
has been said, the work of the past two years has been 
more in the direction of extended buildings than in the 
introduction of new machinery. Large saw mills, too, 
have been erected. The space now covered by the Kabul 
workshops is some 800 yards long and 200 yards wide ; 
the main workshops lying between the Kabul River and 
an irrigation canal. These shops are a permanent 
memorial of what British enterprise and pluck can 
accomplish, even in an oriental city like the capital of 
Afghanistan. But great as has been the energy shown 
by the Ameer’s chief engineer, all that energy would 
have been wasted on the apathetic Afghan had it not 
been for the determination and far-sightedness of the 
Ameer Abdurrahman, who, recognising in Sir Salter Pyne 
the best type of an Englishman he had ever seen in his 
country, gave him carte blanche to carry out the schemes 
which were so near to the Ameer’s own heart. 

The effect of such an institution as these workshops, 
as a civilising power, cannot be over-estimated. After 
twelve years’ training the Afghan is becoming a very 
clever mechanic, and has proved himself an apt pupil. 
The quality of the native work is, Sir Salter Pyne says, 
improving immensely. There are at this moment some 
3500 workpeople employed under Sir Salter Pyne, and 
the wages vary from ten rupees to 100 rupees each per 
month. Even to the lowest class of native in the shops, 
each man takes great personal pride in what he has to 
do. The Afghan has no inventive genius whatever; but 
he is great at imitation. But to turn to recent work. 
The enlarged shops now each cover a space of 500ft. 
long and 50ft. wide. Included in these are a cartridge 
shop, a Martini-Henry shop, shops for gun actions, and 
gun boring. There is also a mint, rolling mills, electro- 
plating shop, a brandy distillery, soap works, candle 
works, sword-grinding shop, leather shop, and saw mills. 
All these, although under Sir Salter’s management, are 
run on English lines by the Afghans themselves, and a 
great spirit of emulation now exists, and has entirely 
taken the place of the superstition and apathy with 
which Sir Salter Pyne has had to contend. 

The power for driving the machinery in these shops is 
generated by twelve Babcock and Willcox boilers, each 
of 75-horse power. There are over 4000ft. of shafting 
connecting the machinery. Everything is driven by 
wood fuel, thirty tons of which is consumed daily. The 
bill for charcoal alone reaches the sum of £1500 per 
month. Coal has been used, but the expenses of trans- 
port are so great as to render it almost prohibitive. When 
it is borne in mind that the very coke for the foundries 
has to come from Wales, it will give some idea of the 
difficulties which the Ameer has steadfastly set himself to 
overcome. Itis difficult to imagine, but it is neverthe- 
less true, that with unskilled labour castings of five and 
six tons have been made in Kabul. The conditions of 
transport are such that castings of this size cannot be 
taken to Afghanistan. There are no roads, and, although 
there are a few elephants kept in reserve for the purpose, 
generally speaking anything too large for camel transport 
must be made on the spot. 

Sir Salter is a firm believer in the civilising power of 
his workshops. Directly, or indirectly, a tenth part of 
Kabul city looks to this source for its daily bread. 
‘‘ Believe me,” he said, a few days ago, in discussing 
this question, ‘there is a more potent moral force in a 
steam engine than in Bibles, bayonets, or cheap gin. 
When I went to Kabul the time was marked by gun fire; 
now it is the factory ‘ bell’ that denotes the hour of day. 
When the Ameer is ill it is muffled. The daily output of 
the factory or arsenal is 10,000 Martini-Henry cartridges, 
and a similar number of Snider cartridges; 20 Martini, 
and 20 Snider rifles, and 50,000 silver and 100,000 copper 
coins. - Every year there are completed 120 field guns, 
with all appurtenances, including ammunition boxes, gun 
carriages, kc. These guns are 3, 6, and 12-pounders.” 
The rolling mills are now complete, so that Sir Salter is 
able to roll his own cartridge metal. From beginning to 
end ‘the work is contracted for yearly, the contractors 
themselves being held responsible. 

The number of accidents is low; on an average there 
is one a day, with perhaps one fatal accident every three 
months. This is very satisfactory, taking all things into 
consideration. At first accidents were much more 
frequent. The first time a steam hammer was erected 
the Afghan blacksmith in charge put in the machine a 
piece of iron arranged like a tipcat; then the hammer 
came down; the effects, were, of course, disastrous, the 
piece of iron being struck up, with the result that the 
unfortunate Afghan’s neck was instantly broken. 

Before returning to his work in Kabul, Sir Salter 
contemplates an extended tour in the industrial centres 
of the United States. 


! 
THE PROGRESS OF SIR SALTER PYNE’S WoRK. | 








NOTWITHSTANDING adverse criticism, the manufacture 
of cordite in India at the Kirkee Factory has proved highly suc- 
cessful. The produce having been tested by experts at home, 
and most favourably reported on, the Government of India have 
in contemplation the opening of a factory on a much larger scale, 
says Indian Engineering. The superintendent of the Kirkee 
Factory was lately deputed to inspect the Nilgiris with a view to 
select a suitable site for the purpose, and it is stated that his 
choice has fallen on a spot on the Coonur-Ootacamund road, within 
sight of the Arranghat Brewery. 
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THE COAL STRIKE. of the colliers at Ebbw Vale, a trustworthy authority ‘a 





IMMEDIATELY after the dispatch last week of our review of 
the coal crisis a manifesto was issued by the employers, 
which certainly did not err on the side of brevity. It 
entered minutely into the whole history of the strike, and 
detailed all circumstances that led up to it. Briefly, for it is 
too long for insertion, the manifesto is the masters’ case, 
they figuring as plaintiffs, the colliers as defendants, and the 
public as the jury. 

Some points dealt with are important ; one questions the 
statement regarding the sliding scale that ‘it had been of 
great benefit for twenty-two years;” but it is not so 
generally known that during the last ten there had been 
greatly increased cost of coal-getting, owing to the many 
allowances, considerations, and privileges forced upon em- 
ployers. Among others—the reduction in the hours of 
working; various provisions caused by Acts of Parliament ; 
doubling of rates and taxes; additional cost of timbering ; 
the Explosives Order ; the additional cost that will be incurred 
by the Workmen’s Compensation Act, &c. Mabon day 
is then instanced as causing great loss of output. The 
colliers’ contention that the additional cost of hewing coal is 
only 3d. per ton is met with the statement that it amounts 
to Is. 3d. 

The colliers’ plea that the associated collieries work only 
five days a week is denied, and the chief delay in regular 
working shown to be caused by the colliers themselves. The 
manifesto goes on to say that resumption of work does not 
involve a reduction of wages; that the workmen and their 
representatives wasted the whole of the month of March in 
balloting and wrangling, while employers were kept in a 
state of uncertainty, and the trade of the district was diverted 
to other parts; that since March plenary powers have been 
denied to representatives ; that,in defiance of arrangement, 
work wassuspended on March 31st, yet that, notwithstanding, 
and at serious expense, collieries were kept open until the 
9th April. 

The manifesto then points out the advantages which have 
been enjoyed by the scale, colliers’ wages from ‘76 to ’97 
being equivalent to an average selling price f.o.b. at Cardiff 
of 9s. 7d. per ton; from ‘88 to ‘93 inclusive, to 11s. 2d.; 
and from '94 to ‘97, 9s. 7d. 

In conclusion, it maintains that the trouble has been 
entirely caused by the workmen; that, notwithstanding the 
efforts of the owners’ representatives, a settlement has been 
deferred by their wrangling; that plenary power is denied ; 
that the workmen deliberately violated their obligations; and, 





finally, that, causing the utmost distress to their families, | 
and to thousands of others, and in the face of the fact that | 


collieries are still open by which they could earn 60 per cent. 
more than what their representatives base their claims upon 
ten years ago, they prefer appealing to the public for assist- 
ance. The manifesto might fairly have added—beggaring 
the children, pauperising themselves, sending choirs of 
singers from their chapels to sing for alms in the highways, 
and wrecking their trade for a long period to come. 

On Saturday a meeting of the Workmen’s Provisional 
Committee was held at Pontypridd, when the manifesto was 
duly considered. At the close the following reply was for- 
warded :—“ Having already stated our case to the public, we 
deem it unnecessary to enter into a further controversy with 
the employers in regard to their misconstruction of facts in 
their recent manifesto, various points having been combated 
in interviews by members of the Provisional Committee.” 
On the same day there was a meeting of the Coalowners’ 
Association at Cardiff, Mr. Henry Lewis presiding. Sir W. T. 
Lewis presented a report from the Empluyers’ Emergency 
Committee, which was unanimously approved and adopted. 
The meeting further passed a hearty vote of thanks to Sir 
William and the members of the Committee, endorsing their 
policy in the past, and expressing the continued confidence 
of the Association in them and in their future action. 

The engineers and stokers will continue working for 
another week, when the adjourned meeting will be held. 
The attitude of the hauliers is being noted with some degree 
of anxiety. On Monday a meeting was held at Pontypridd, 
representing 16,233 men. A resolution was passed confirm- 
ing the decision to organise on trades union principles ; 
next calling upon all collieries now working under various 
advances to turn over the whole of their advances to the 
Provisional Committee, according to the pledge given, but 
which had not been kept. Other resolutions were respecting 
the formation of an executive committee, and a final one 
again calling upon the hauliers of the Universal Colliery to 
cease operations at once—a striking proof that the new- 
formed society is going in for the imperative mood with vigour. 

The iron and steel trades are suffering heavily. On Satur- 
day last the No.3 blast furnace in the Lower Works, Dowlais, 
was blown out. All the work now being done is in the repair 
and labour line. Fitters and millmen are getting three or 
four days a week, and to show the excellent feeling between 
the management and the men, Mr. E. P. Marten gives £5 a 
week to the relief fund. The picture of Dowlais, with its 
colossal works and collieries idle, is a deplorable one. In the 
course of a hundred yearsthere have only been four stoppages 
—one when the old lease ran out and it was a question 
whether there would be arenewal; another, thegreat lock-out 
of 1876-7; the third when the water supply failed ; and the 
fourth the present one, when the interests at stake are more 
important than they ever have been, and a larger population 

about 30,000—depend upon the works and collieries for 
their living. 

Cyfarthfa Works have been able to continue fair signs of 
life, thanks to good stocks held of coke and small coal, and 
to the supply of small coal from Monmouthshire. Every 
credit is due to the management for the persistent efforts 
shown to keep on as many of the steel works as possible, 
though it is a matter of surprise that the complete stoppage 
has been delayed so long. 

It is reported that the Mansel and Glanwalia tin-plate 
works will probably be obliged to close this week through the 
want of coal. About £700 is paid weekly at these works. 
Ebbw Vale, which has a population of 20,000, maintained 
by the iron and steel works and collieries, is in a wretched 
state. The collieries are idle, blast furnaces damped down, 
and out of 2500 iron and steel workers only about 200 are 
employed. The principal work is at the Siemens furnaces, 
and in repairs, and at the spring shop. Mechanics and 
fitters are principally employed on repair work. In this 
place, as in so many of the ironworks, there are large numbers 
of Irish who are in great want. There is one noticeable and 
hopeful feature about the furnaces in some districts where 
they have been blown out, that they are mostly relaid, and 
in a condition to be quickly lighted when the coal famine 





ends. If the number of iron and steel works is added to that 





putes that 6000 men are out, and the amount th 
withdraw from circulation is nearly £8000. 
, = aes the ironworks district is almo 
n Dowlais alone from that source of industry £ 
is withdrawn from circulation. The Sentence 
15s. a week with a little overtime, are really worse oft Pri 
colliers—the principle of the steel industry being th — 
scientific and mechanical appliances and cheap labour pas at 
supplied by the Irish. In other directions there js — 
distress, At the docks, Cardiff, it is estimated that 130 P ne 
have been thrown out, 1600 trimmers, and 100 railway _ 
This represents a loss in wages of £3000 per week pe in 
fully 7000 men are out in Cardiff, the effect upon ‘trad \ 
evident. About 300 shipwrights are unemployed at Cardi "1 
Of these 100 have found work elsewhere. . - 
The marine engineers are busy, thanks to go< 
placed before the strike. About Yoo members ee 
gineers’ Union are idle. Dumfries Pontoon Company poe 
Wallsend Company practically closed. Cardiff boile 
makers are in a fair position. Amalgamated Engineers" 
Society reports 400 fitters and smiths idle. On the railway: 
the effect of the strike is very perceptible. About 1000 men pe 
affected in districts trending on Cardiff, and two and a-halt 
or three days’ work may be taken as a fair average. Most of 
them are receiving aid from the Amalgamated Society of 
Railway Servants. On the Barry line 450 trainmen work two 
days a week, and on the Rhymney 250 are limited to the same 
Cardiff, Newport, and Barry may be regarded as feeling 
more acutely the effect of the labour strike than the Pe 
ports. It is estimated that at Newport 3000 men are out of em. 
ployment, and fully £5000 weekly withdrawn from circulation, 
At the Swansea port there has been a reduction of about 
a fifth in tonnage of coal, and the International and a small 
anthracite level at the top of the valley are idle; but at 
Llanelly the coal strike is affecting the anthracite shipping 
trade considerably. Most of the shipments are usually made 
from the Great Mountain Colliery, and as this is idle a large 
falling off in tonnage despatched has followed. - 
collieries are busy. 
Wednesday morning brought the first indication that has 
yet been given to the district that the days of the strike are 
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st Complete, 


The steam 


numbered, though serious obstacles may yet turn up. Onthe 
previous night, at a meeting of the Treharris colliers 
. . . “ae . ’ 
in view of the great distress prevailing, and in order 
that their representatives should be able to discuss 


matters of settlement with the employers, it was unanim- 
ously decided to grant them plenary powers. A rational 
feeling pervaded the meeting, and a sense of local relief was 
felt when the news was made known. At Abercynon, the 
colliery of the Dowlais Company, a similar resolution was passed 
the same evening. The impression is gaining ground every 
hour that the deadlock is now giving way. If generally 
followed, and representatives are empowered, there will be the 
opportunity for moderation on both sides to be displayed, 
and at all events a truce brought about. Thoughtful policy 
would seem to dictate that the first condition should be to 
return to work. Then a well-reasoned out agreement, bind- 
ing for a period, so as to give confidence to buyers, and 
bring in tonnage to the several Welsh ports. The loss, so 
far, to Cardiff alone is shown by the fact that April ship- 
ments this year compared with April '97, indicate a loss of 
800,000 tons. 

Labour friction is spreading into other directions. At 
Swansea, for some time there has been a movement for an 
advance of wages amongst the masons. This was put forward 
lately in the form of a demand for 9d. instead of 8d. per hour. 
It was reported that the masters refused the concession, and 
on Monday the men decided to stop. The contractors for 
the new dock, and for the parish church tower, have agreed 
to the advance so as to complete their contracts. At Barry, 
not only are the masons agitating, but the plasterers as well. 
The masons demand the abolition of piecework, and object to 
the introduction of dressed stone. The rupture is expected 
to include bricklayers. One hundred masons are affected, and 
a large number of labourers. At Newport, Mon., the painters 
and decorators have given notice, which ends with the 
present week, and will leave work unless masters concede an 
advance. Thecarpenters and joiners of the town are now in 
their fourth week of stoppage owing to a strike. 

The Clydach Vale colliers are sending £150 weekly to the 
men out on strike. The Cambrian Miners’ Fund is also 
remitting largely. Last week the amount was £1000, but it 
is worth noting, as showing how little the benefit is indivi- 
dually, that the men of Pentre and Tynybedw had, the first 
20d., the second 94d. each. Every colliery working is filled 
with men, and this cannot continue long without being the 
cause of complaint and rupture. A man stated this week 
that he made but 4s. 6d. at his colliery per diem, and had to 
give a third to an assistant. The larger collieries at work 
are dojng well. One is cited as earning to the company 
£1000 per day, butin the present heated condition of feeling, 
when the prime movers in causing discontent amongst the 
colliers and leading to a strike are denounced, it is well to 
suspend judgment and statistics. 

North Wales.—The strike fever threatens to affect North 
Wales, where a number of South Walians are getting up 
funds for the support of the South. The position at present 
is described as one causing uneasiness. An increase in price 
has been determined upon, and the officials of the men’s 
federation are now in communication with the Colliery 
Owners’ Federation with regard to an increase of wages. 

Bristol.—_In the Bristol district the opinion is gaining 
ground that the result of the action of the Miners’ Federation 
of Great. Britain, in connection with the demand for an 
increase of 10 per cent., and the demand of the Bristol miners 
for 74 per cent., will be a movement to bring about a general 
strike of the miners of England and Wales. The action of 
the Federation leaders suggests the possibility of steps in that 
direction any day. 

Forest of Dean.—The activity in the Forest of Dean coal 
trade continues, and in view of the almost unparalleled good 
times, prices and wages are going steadily up. Various meetings 
have been held to arrange relief for the Welsh colliers, whose 
obstinacy is of such value to rival fields. At the last it was 
decided to make a levy of 6d. per adult, and 3d. each boy for 
the South Wales miners. This levy is expected to yield about 
£50 per week, and it is likely that the miners’ fund will 
supplement this. 

Newcastle coal market.-—Coal is reported more plentiful, and 
prices at the close of the week on Newcastle Exchange were 
a little easier. Best Northumberland steam was at 14s. 6d., 
steam smalls 5s. 6d., bunkers unscreened 9s. 6d. The demand 
continues heavy, but with collieries working at full pressure 
there is an enormous production. Demand from the Baltic 
on the increase, and an unusally large inquiry from the 
Mediterranean and from the Far East, 
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RAILWAY MATTERS. 


date for the opening of the Nilgiri Railway for 

plic traffic has again been postponed from April to June, but it 
po ertain that this can be done even in June, says Jadian 
B not : inv, when one observes the backwardness of the work on 
bay nat “A more likely time will be in September next, after the 
roast monsoon rains. If this forecast proves correct, this 
eis railway will have been over twenty-two years under 
inception and construction, 


Tue Secretary of State for Foreign Affairs has been 
»y her Majesty’s Agent and Consul-General at Sofia that 


THE 


informed by 
the Bulgarian 


ruction of a railway from Radomir—the present terminus—to 
Kustendil and the Turkish frontier. The adjudication will take 
nial ith next at 10a.m. Further particulars may be 


lace on July 1 ne ) 
application at the Commercial Department of the 


tained on J 
om between the hours of 1] a.m. and 5 p.m. 


Foreign-otlice, 
Tar Light Railway Commissioners have informed the 


romoters of the Sheppey Light Railway that they will recommend | 


Board of Trade to issue an order empowering the construction 
of the proposed line from Queenborough to Leysdown. The route 
originally laid down by the promoters has been diverted to meet 
the wishes of the various public bodies in the Isle of Sheppey, who 
favoured a route which would bring the line more into touch with 
Sheerness and Minster, Lord Harris, Captain Holford, and other 
landowners are extending their hearty support to the proposed 
The cost of the line is estimated at £52,000. 


the 


line. 

Tur Secretary of State for India has granted a conces- 
sjon to the Southern Punjab Railway Company for the making of 
a branch line, twenty-three miles long, to connect the town of 
Kaithal with the main line of this company’s railway. The cost 


js estimated at about £70,000. A new line is also to be constructed | 
: / . . 12D | some 15,000 tons, as compared with 120,000 last month, and some 
their States, connecting with the Southern Punjab by a junction | 
at Jakali Station ; and the company will provide the junction | 
works there at a cost of £3000 to £4000. Both these branches, it | 


by the Maharajas of Jhind and Malerkotla from Ludhiana through 


is expected, will result in considerable accession of traffic to the 
Southern Punjab Railway. An additional capital sum of £34,000 
will be required for the new works, 


In April, 1897, a light railway was opened from Bor- 


deaux to Cadillac, a distance of 32 kiloms, (20 miles), in the course | 
of which there are 18 stations and stopping-places, says a consular | 
This line, of which the gauge is one metre, after once | 


report. i : 1 
leaving Bordeaux, runs entirely along the side of the high road, 


crossing it here and there where curves render it necessary, passing | 


through villages and small towns close up to the houses on one 


side of the streets. ‘The passenger traffic has been great, and the | 


goods traffic is capable of greater development These narrow 
gauge railways running along high roads are an increasing feature 
in the country, and while they both frighten and drive away horse 
traffic on to other roads, they greatly increase both passenger and 
goods railway traffic along the route they follow, and are a great 
help to the economic development of the country. 


Tur prospects for railway construction in the United 
States during 1898 seem to be slightly more favourable than at this 
date in 1897, according to figures published by the Ra//way -Age in 
its issue of April Ist. According to these figures there are 375 
railway lines, comprising some 20,000 miles of track, which at the 
present time show some vitality and some likelihood of at some 
time being built, either wholly or in part. Already at the end of 
the first three months of 1898, 375 miles of new track have been 
laid, and work is in progress upon ninety different lines, aggregating 
2724 miles of track, while 725 miles more are now under contract 
or are about to be put under contract. It is of course not to be 
expected that all of the work even thus far advanced will be 
carried to completion this year, but our contemporary thinks it 


will not be surprising if the year’s new construction should amount | 


to 3000 miles, and that it is improbable that it should fall below 
2500 miles. 


railways have been constructed to the eastward of Stettin, con- 


necting all the principal agricultural centres in that area with | 


Stettin, 4 so enabli e 2 estates é ac- | : * : aan og 
tettin, and so enabling the } roduce of the estates and manufac- | public schools without having passed a specified examination. All 


tures of the town to be cheaply and rapidly conveyed to a large 


central market. There are included in these light railways twenty- | 


seven lines, with a present length of 630 miles. The expense of 


laying these lines is arranged for on the basis of part guaranteed | 


payment by the province of Pomerania, the districts through 


which they run, and share payment by those interested—country | 


towns, estate owners, and farmers. The total cost amounts to 
£364,131, of which £308,339 have been paid. The financial results 
are not very encouraging. Only one of the twenty-seven liaes 
paid a dividend of 2} per cent. ; several of the others have been 
worked at a loss, and the remainder just hold their own. But 
these lines are merely in their commencement. 


Forty-two persons were killed and 147 injured owing to 
accidents on Indian railways during the nine months ending 30th 
September, 1897. The number was very much in excess of the 
average of the corresponding periods of the two previous years 


due mainly to the accident at Gholvad Station on the Bombay, | 2" : aoe P 
Baroda, and Central India Railway, on 9th January, 1897, in which | being worked in some districts, though in others the effects of the 
five persons were killed and twenty-four injured ; to the collision | recent dispute were still apparent. The percentage of un- 
at Howrah Station, on the East Indian Railway, on the 15th April, a £ s 

¥ saad é ie I | compared with 7°0 per cent. for February, and 2 per cent. for 


1897, in which twenty passengers were slightly injured ; and the 
failure of the Mulloor Bridge on the Southern Mahratta Railway on 
the 23rd September, 1897, in which twenty passengers were killed 
and eighteen injured. The number of cattle accidents was largest 
on the Southern Mahratta Railway, namely, 265. Including 
standard, metre, and special gauge, 763 persons were kiiled and 5$3 
injured, from causes not involving accidents to trains. A noticeable 
feature of the returns occurs under the head of ‘‘ Trains running 
over cattle on the line.” One hundred and ninety-eight of these 
accidents are partly due, it is believed, to the drought and con- 
sequent scarcity of fodder, villagers having, in many cases, driven 
their cattle on to the railway line to graze. 


AmonG new Indian lines of railway practically ready 
for opening is the section Saugor to Damoh, 60 miles in length 
on the broad gauge, which is a portion of the Saugor-Katni branch 
of the Indian Midland system. The Rai Bareli-Benares line also 
will probably be opened shortly. It is 139 miles long, and will 
complete the new alternative broad-gauge route between Benares 
and Lucknow, considerably shortening the distance between these 
two cities, As regards the Bezwada-Madras line the Government 
hope to open in June the section from Bezwada to Nellore and on 
toGudur. The piece of line between Nellore and Gudur is now 
part of the South Indian Railway, but is being altered to the 
oft. 5in, gauge. When trains are running from Bezwada to Gudur 
another 179 miles of railway will have been added to the broad- 
gauge system, which will eventually link Calcutta with Madras. 
The Metapollium-Coonoor hill rack railway will also be ready very 
shortly. It has a 1 in 124 grade, is 17 miles in length, and 
ought to be extended to Ootacamund as soon as possible. This 
line isan interesting one, as it is the first rack railway laid in 
India, if we except a short trial piece made in the Bolan some 
years ago and afterwards dismantled. The interest, says Indian 
Engineering, principally centres in the possibility of keeping a 
rack line, which in its nature requires something like perfection in 
the permanent way, in working order during the heavy monsoon 
weather prevailing on the West Coast. The cost, too, of working 
a rack line is an unsolved problem in India. Mr. W. Weightman, 
who built and worked the wire-rope incline over the Khojak 
during the tunnelling of that range, is the engineer in charge. 


Ministry of Public Works invite tenders for the con- | 











NOTES AND MEMORANDA. 
THE results of the vintage in France in 1897 were far 
from satisfactory. The quantity of wine made, however, is in 
excess of that made in the years 1885 to 1892, and in the year 1895. 


| The total vintage of 1897 is given as 711,715,884 gallons, which is 


270,719,482 gallons less than in 1896, and 20,401,788 gallons below 
the average total yield of France during the last decade. The 
average yield per acre in 1897 was 170 gallons, or a decrease of 
about 60 gallons per acre from 1896, 


Tue Prussian Government, according to a recent state- 
ment, owns and works 17 collieries, 8 lignite mines, 14 iron mines, 
5 metalliferous mines other than iron, and 3 rock salt mines, 
together with 5 ironworks and 7 works for smelting the other 
metals, 6 salt works and 5 quarries, which have an output of a total 
value of more than 30,000,000 dols, yearly. Besides the above, the 
Prussian State owns one colliery, that of Ibbenbuhren, in the 
Osnabruck district of Westphalia, the collieries of Delster and 


| Osterwald in the Clausthall district, and half the Obernkirchen 


Colliery in the same district. 


Durie April the shipbuilders of the Clyde, the Forth, 
the Tay, and Dee, between them, launched 33 vessels, of 46,200 
tons—26 steamers, of 44,440 tons, and7 sailing vessels, of 1760 
tons, The totals for the month previous were 40 vessels, of 38,970 
tons ; while for April of last year the figures were 28 vessels, of 
26,920 tons, Of the present April’s total—which is one of the 
largest April outputs ever recorded — the Clyde’s contribution 
forms, as usual, nine-tenths of the whole, the figures being 42,600 
tons. In the matter of new tonnage booked, there has been a 
marked falling off, due, no doubt, to the accumulation of orders 
during the engineering struggle having now been allocated, and to 
the overtlowing state of most of the shipbuilders’ stocks and order- 
books having given rise to wages demands, which apparently will 
have to be conceded. The bookings for April only amount to 


240,000 tons since the year began. 


A STATEMENT issued by the United States Geological 
Survey shows that the output of the country’s coal mines last year 
amounted to 198,250,000 tons—of 2000 lb. each—this being the 
highest aggregate on record. The year’s increase was 6,270,000 
tons, more than three per cent., in spite of labour troubles. The 
total money value, however—198,100,000 dols.—shows an increase 
of less than ] per cent. The increase of output and decrease of 
average price are more than accounted for by figures for bita- 
minous coal, for Pennsylvanian anthracite fell from 54,346,081 tons 
in 1896 to 52,122,408 last year, and the average price per ton at 
the pit was 1.65, dols., or 6s. 10$d., in each year. The average 
price of bituminous coal throughout the Union was 81°6c., or less 
than 3s. 5d., against 83c. in 1896. Pennsylvania, with 37 percent. 
of the nation’s bituminous output in addition to the whole of the 
anthracite, is easily first in the list of coal-mining States, her total 
production being 106,000,000 tons; Illinois comes second with 
20,000,000 tons ; and then follow West Virginia, Ohio, Alabama, 
lowa, Maryland, and Indiana, in this order, 


Tuer Germans attach much importance to compulsory 
education from the earliest youth. The education of children is 
absolutely compulsory from the age of six to fourteen; only in 
exceptional cases, where the child is considered to be sufficiently 
advanced, and is required at home, is there a departure from this 
rule. All elementary schools are free of fees ; in small villages 
there are eight different divisions, though the children may 
possibly be taught in one room by one and the same master, 
whereas in towns it is found sometimes necessary to subdivide the 
divisions, thereby forming sixteen different classes. There are no 
examinations, ‘hese schools, says a German consular report, are 
supported partly by the State, and partly by the community, in most 
cases the State paying about half the cost. As to proportion, very 
much depends upon the tax-paying powers of the community ; as a 
general rule, there is no special school tax. In religious education 
the children are separated according to confession. There are 


| special seminaries, where teachers of both sexes are qualified for 
| higher grades of education. 


JURING > Jas I rs y ) iles i ° : .. ‘hi 
Durie the last three years over 600 miles of light | teachers, subject to the sanction of the State. Children between 


The community appoints the 


six and fourteen years of age can only receive education from duly 
qualified teachers, No one is allowed to teach at either private or 


higher schools levy fees, and private schools can only be established 
under sanction of the State. 


AccorDINnG to the Labour Gazette, the state of employ- 
ment in this country during March last showed a general improve- 
ment over the previous month, and in many trades was better 
than in March, 1897, though, mainly owing to the fact that a 
certain number of workmen affected by the recent dispute in the 
engineering trade were still out of work, the percentage of 
unemployed returned by trade unions was still slightly better than 
a year ago. In the 116 trade unions making returns, with an 
aggregate membership of 466,701, 14,684, or 3°1 per cent., were 
reported as unemployed at the end of March, compared with 
4:4 per cent. at the end of February, and with 2°5 per cent. in 
the 114 unions, with a membership of 453,963, from which returns 
were received for March, 1897. Employment in the engineering 
and metal trades continued to improve, overtime and night shifts 


employed in this group of trades at the end of March was 4°], 


March, 1897. If the engineers still out of work owing to the 
recent dispute were excluded, the percentage unemployed in this 
group of trades would be 28. In theshipbuilding trades employ- 
ment continued to improve, the percentage of unemployed union 
members at the end of March being 5°4, compared with 6°8 for 
February. The percentage for March last year was 5:0. 


A FULLER and more complete account of his theory as 
to the atmospheres. of planets has now been given by Dr. John- 
stone Stoney. Calculating from the mass and diameter of the 
planets the force of gravitation which they exert, he finds the 
minimum velocity which amolecule of a gas must possessfin order to 
escape from the atmosphere ; this velocity is then compared with 
the mean velocity of different gases as deduced from the kinetic 
theory of gases, and the results are compared with the known 
facts as to the constituents of the atmosphere of the earth, &c. 
The theory explains the absence of helium in the earth’s atmosphere, 
notwithstanding its continuous evolution from mineral springs, 
by the fact that the velocity necessary for escape from the terres- 
trial atmosphere—about 6} miles per second—is probably frequently 
attained by helium molecules, being only about nine times the 
average velocity—velocity of mean square. The heavier molecules 
of water vapour, on the other hand, probably very rarely attain this 
velocity, and water, therefore, only escapesslowly from the earthand 
from Venus. Mars and Mercury, on the other hand, cannot retain 
water vapour in their atmospheres, but may have nitrogen and 
oxygen, as well as heavier gases, such as argen and carbonic acid 
gas. Dr. Stoney thinks that the condensation and vaporisation of 
the latter—which would never be liquid—may account for some of 
the remarkable phenomena displayed by the planet Mars. Jupiter's 
mass is so great that it is probable a gas ten times lighter than 
hydrogen could be retained in its atmosphere, as well as, of course, 
heavier gases. The data as to the mass of the three further planets 
is not sufficient, says the Astrophysical Journal, tosay whether they 
could retain hydrogen or not, but doubtless their atmospheres 
may contain helium and all heavier gases. The moon is incapable 
of retaining any atmospheric gas that we know of, and the same is 
true of the asteroids. The various gases lost to the atmospheres 
of the planets describe orbits of their own around the sun, 








MISCELLANEA. 
By June Ist there will be completed a telephone sys- 


tem from San Diego, in California, to Nelson, British Columbia. 

A FLY-WHEEL burst in the Greenbridge Ironworks, 
Scranton, Pa., U.S.A., on March 29th, killing one man and in- 
jJuring two others. The wheel weighed 14 tons, and was running 
at about 450 revolutions per minute. 


THE Secretary of State for Foreign Affairs has received 
a despatch from her Majesty’s Consul at Amsterdam, reporting 
that the Municipal Waterworks of Amsterdam announce that on 
Monday, May 16th, they will receive tenders :—(1) For the delivery 
of cast iron water pipes ; and (2) for accessories for the Municipal 
Waterworks’ pumping station at the Haarlemmerweg, near 
Amsterdam. Particulars of both tenders can he obtained on 
application to the Municipal Printing-office, Amsterdam, on pay- 
ment of 3s, 4d. for the former and 20s, for the latter. 


In the report of the United States Consular Service is 
a note on the possible increase of duty on imported cycles in Ger- 
many. This ncte has been probably called forth by the late 
agitation of a German institution against the importing of foreign- 
made machines. Mr. Consul Keenan writes from Bremen to a 
Cleveland firm, that should this duty be raised it will amount to 
about £2 10s. on every bicycle. This must naturally close the 
market to the cheaper makes, but skould on the whole benefit the 
American trade, and, indeed, our own, says the Consular Journal, 
as the quality both of the American and English machine is 
eae on all hands to be infinitely superior to Continental 
makes, 


THE Institution of the Engineers and Shipbuilders in 
Scotland are to meet in Sheffield this season. A meeting of the 
local committee to arrange for the visit was held at Shettield on 
«Monday. The dates are June 15th, 16th, and 17th. On the open- 
ing day the Lord Mayor of Sheffield will welcome the members cf 
the Institute, and papers will be read and discussed. In the after- 
noon the heavy industries will be seen at the Cyclops and Atlas 
Works, and the silver-plate and cutlery establishment of Messrs, 
Walker and Hall, Electro Works, will be inspected. The Insti- 
tution dinner will be held in the evening. On the 16th there will 
be visits to the works of Thomas Firth and Sons—military and 
marine material—Joseph Rodgers and Sons—cutlery—and Samuel 
Osborn and Co,—steel—with, in the afternoon, a trip to Welbeck 
Abbey, and at night a conversazione at the Town Hall given by 
the Lord Mayor. On Friday there is to be a whole-day excursicn 
to Chatsworth, dining at the Baslow Hydropathic Establishment. 
An executive committee, consisting of influential manufacture)s 
and others, has been appointed, and a handsome guarantee fund is 
being subscribed. 


THERE are a few women in this country who have 
received a technical education in electricity, and one that I can 
call to mind at the present time is practising the profession at 
Pittsburg, holding a position of some responsibility with the Westing- 
house Electrical Manufacturing Company, says the New York corre- 
spondent of the L/ectrician. Another instance of the business 
capacity of women in this direction is that of a Southern lady, who 
is an electrical] engineer and contractor, and seems to be equal to 
the average engineer of the male persuasion. Another woman, 
this time in Ohio, has acquired some prominence as a superin- 
tendent of a prosperous electric railway. She is only twenty 
years of age, and from all accounts is not behind her male com- 
petitors in operating the line. In New York State there is a 
woman wire contractor, and she does considerable business in this 
line, in her section of the State. New Jersey also enjoys the 
distinction of having an eccentric person, who runs an electric car 
on one of the Jersey roads. She seems to be fascinated with the 
work ; but it is stated she has recently been persuaded to give it 
up, chiefly on account of the objections on the part of her men 
companions on the road and of her husband. 


From a report on the wounded in the naval battles 
between Japan and China, presented at the International Medical 
Congress, at Moscow, by 8. Suzuki, M.R.C.S. Eng., L.R.C.P. 
Lond., fleet surgeon of the Imperial Japanese Navy, for the first 
time in the history of naval warfare an adequate idea of the physi- 
cal effects upon the combatants of sea fighting under the modern 
conditions of the opposition of powerful arnfaments to massive 
armour is obtainable. Of the 298 men killed or injured in the 
battle of the Yalu, a greater number suffered from injuries to the 
head than any other part of the body. The injuries to the greater 
part of the body naturally caused the largest percentage of deaths, 
for the reason that a large number of them consisted of burns 
covering an area of more than one-third of the body. Only two 
out of fifty-seven cases of this class recovered. Wounds to the 
abdomen and lumbar region were very fatal, because, unlike the 
simple punctures of rifle bullets, these consisted for the most part 
of fearful lacerations of the body and contained viscera by frag- 
ments of shell. On comparing the number of wounds received in 
a land battle with those of a sea fight between opposing forces of 
equal numerical strength, it appears that the number of wounds is 
almost identical, but that while in naval battles wounds of the 
head, in land battles wounds of the extremities predominate. 
Fleet Surgeon Suzuki explains this by the fact that bullets and 
shells, the chief causes of injury in fighting on land, are more apt 
to hit the extremities, while in sea fights the flying splinters of 
steel and wood from shattered armour, planking, and ngging are 
more apt to hit the heads of the combatants. As an example of 
the damage from flying splinters, it is related that the funnel of the 
Fuso, having been perforated by a shell, the fragments of it were 
dispersed around and either killed or injured ten seamen. 


THE following is an abstract of a letter written to the 
Times by Mr. George Livesey, manager of the South Metropolitan 
Gas Company, on the Mutual Accident Fund which was put into 
work in July last :—‘‘ In 1892 we began to record and make pro- 
vision for all accidents, and on the data obtained during five years 
we based our Accident Fund started in July last. In the five years 
1892-6 553 accidents were recorded, ranging from 80 to 137, and 
averaging 110 a year. The average number of accidents on 
the slowly but steadily increasing maximum number of men 
employed was almost exactly 3 percent. perannum. The total 
cost, including pensions of not less than 10s. a week to widows of 
men who lost their lives, was less than a penny per week per man. 
The allowance was 12s, a week to a man injured by his own fault, 
but from 80 to 90 per cent. of the cases received 18s, a week, the 
whole being paid by the company at a cost of about £700 a year 
for about 3600 men. The allowances under the fund are practically 
the same as before, perhaps dispensed a little more liberally ; the 
contributions, however, are increased quite 50 per cent.; the com- 
pany pays ls. per quarter on the maximum number of men 
employed in any week during the quarter, and the men pay 2d. 
per month per man. Some increase in the number of claims was 
expected, and, of course, also in the expenditure, because when 
men contribute to a fund many feel it almost a duty to claim its 
benefits when an occasion or opportunity arises, The 50 per cent. 
additional income, however, was expected to leave a good surplus. 
In the first six months there were 115 accidents, equal to about 
6 per cent. per annum on the number of men employed, instead of 
3 per cent., as in the previous five years, while in the three months 
to March last the accidents totalled 102, bringing the percentage 
quite up to 10 per cent. perannum. The expenditure has not 
gone up in proportion, but in the last three months it was £409, 
showing, instead of the expected surplus, a deficiency on the 
quarter of £112. This expenditure was, in fact, more than double 
the rate in any of the five years which furnished the data for the 
fund. It is, however, the great increase in the number of 
accidents, rather than the expenditure, that is the serious 
matter.’ 
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POREIGN AGENTS FOR SALE OF THE ENGINEER. 


{pSTRIA.—GeRorD AND Co., Vienna. F 
HINA.—KELLY AND WALSH, Lrp., Shanghai and Hong Kong. 
PRANOK—BOvVEAU and @nEviLLer, Rue de la Banque, Paris. 
GERMANY.—ASHER AnD Go., 5, Unter den Linden, Berlin. 
A. TWEITMEYRR, Leipzic. 
_A, J. ©OMBRIDGE AND Co., Esplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LokscHER AND Co., 807, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY anp WaLsH Ltp., Yokohama, 
g. P. Manuva AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RussIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg 
8 AFRICA.—GORDON AND Gorcn, Long-street, Capetown. 
, R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J. C. Juta & Co., Capetown, Port Blizabeth, & Johannesburg. 
AUSTRALIA.—GoRDON AND GorcH, Queen-street, Melbourne; George- 
street, Sydney; Queen-street, Brisbane. 

R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton anv Co., Auckland. . 
Craic, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
[NITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 & 86, 
Duane-street, New York. 
Susscription News Co., Chicago, 
$!RAITS SETTLEMENTS.—Kx.iy anp Watsp, Lrp., Singapore, 
(BYLON.—WIJAYARTNA AND Co., Colombo. 
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SUBSCRIPTIONS, 
Tar Enctveer can be had, by order, from any newsagent in town or 





country, at the various railway stations; or it can, if preferred, be | 
supplied direct from the office on the following terms (paid in | 


advance) :— 
Half-yearly (including double number) 
Yearly (including two double numbers) .. 


£0 14s. 6d. 
£1 9s. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum | 


will be made. THe ENGINEER is registered for transmission abroad. 


A complete set of Taz ENGINEER can be had on application. 


In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive THE ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 


Tun Paper Coprrs— 


Half-yearly .. £0 188. Od. 

WOO ss ce Xs £1 168. Od. | 
Tick Parker Copres— | 

Half-yearly .. £1 Os. 8d. | 

Yearly .. £2 Os. 6d. 


(The difference to cover extra ‘postage.) 
ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence; odd 
lines are charged one shilling. The line averages seven words. When | 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be | 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Prices for Displayed Advertisements in “ ordinary” and ‘ special 
positions will be sent on application. 


Advertisements cannot be inserted unless delivered before 


| 3p.m.: Tuesday, May 10th, ‘‘ The Historical Development of Europe,” by 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can. be taken of communications which do not comply with these 
instructions, : 

*.* All letters intended for insertion in THk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but ag a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 





REPLIES. 


A letter lies at this office for Mr. W. Freakley, Stoke-on-Trent. 

W. W. (Shoreham).—Obtain ‘“‘ Waterworks Engineering,” by Mr. J. H. 
Tudsberry ; published by Spon. 

A. ALBINI.—You might apply to Mr. W. T. Dunn, 47, Fentiman-road, 
Clapham-road, 8.W., who will probably be glad to oblige you. 

Gianswr.—You evidently have not seen the complete report on the loss 
of the Maine. We can only repeat here what we haye already said 
several times, namely, that unless the divers are quite mistaken, the 
ship was blown up by a mine or torpedo fired outside her hull. 

G. D. 8.—If you will read ‘‘ Revolver's” letter over agatn you will see 
that yon have not replied to his query at all. What he asks for is 
obviously a statement in graphics of the composition and resolution 
of the forces which produce rotation. What, for example, is the direc- 
tion of effort on the external ring? The question is more complex 
than it appears to be at first sight. 


ResErvoir.—The velocity of flow equals 8 Vheight of fall. Measuring 
the height of the level in} and ¢ from any common datum line, the 





| two. Call this difference ) - c,and the formula you require becomes 
| , . / 7 : * 

Velocity = 8*’4 - «. When the water in both tanks is at the same 
level, as at « « in your sketch, there is of course no flow. 
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MEETINGS NEXT WEEK. 


| INSTITUTE OF MARINE EnGINgEERS.—Monday, May 9th, at 8 p.m. 
Paper, to be discussed, ‘‘ Water-tube Boilers,” by Messrs. Seabury and 
| Halliday, Members. 

THE INSTITUTION OF JUNIOR ENGINEERS.—Tuesday, May 10th, at 7 p.m., 
Visit to Messrs. Brin's Oxygen Works, Horseferry-road, Westminster, to 
inspect in operation Dr. W. Hampson’s Self-intensive Refrigerator of 
Gases. 

RéxtGEN Socrrty.—Tuesday, May 10th, at 8 p’., at 11, Chandos- 
street, Cavendish-square, W. Papers, ‘‘ Notes on the Description of a 
New Induction Coil in Electrical Review, 4th February, 1898” (with 
demonstration), by Mr. A. Apps, M.I.E.E.; ‘Some Notes on Contact 
Breakers,” by Dr. J. Macintyre. 

Tue Institution oF ELECTRICAL ENGINEERS.—Thursday, May 12th, at 
the Society of Arts. Papers to be read and discussed, ‘‘A Magnetic 
Balance for Workshop Test of Permeability,” by Prof. J. A. Ewing, 
F.R.S., Member; ‘‘The Registration of Small Currents used for Electric 
Lighting and other Purposes,” by Mr. A. H. Gibbings, Member. 

Roya Institution oF Great Brirarn.—Monday, May 9th, at 5 p.m., 
General Monthly Meeting.—Friday, May 13th, at 9 p.m. Discourse on 
** Recent Experiments on certain of the Chemical Elements in relation 
to Heat,” by Prof. W. A. Tilden, D.Sc., F.R.S.—Afternoon Lectures at 





Mr. Samuel Rawson Gardiner, M.A., D.C.L., LL.D.; Thursday, May 12th, 
“Heat,” by the Right Hon. Lord Rayleigh, M.A., D.C.L., LL.D., F.R.8.; 
Saturday, May 14th, ‘‘ Programme Music” (with Musical Illustrations), 
by Sir Walter Parratt, Mus. Doc., Master of the Queen’s Music. 

Society or Arts.—Monday, May ‘th, at 8 p.m. Cantor Lectures. 
Four Lectures on “ Electric Traction,” by Prof. Carus Wilson. Lecture IT.: 
Acceleration—Conditions under which a train is started—Method of 
drawing acceleration curves — Uniform and variable acceleration— 
Example—The City and South London Railway—Control—Comparison 
of different methods—How to ensure a smooth start—The series-parallel 
controller—Example—The Buffalo and Niagara Falls Electric Railway— 
Effect of the slipping of the driving wheels.—Tuesday, May 10th, at 
4.30 p.m. Applied Art Section. Paper, ‘‘The Art of William Morris,” 
by Mr. F. 8S. Ellis.—Wednesday, May 11th, at 8 p.m., Ordinary Meeting. 
Paper, ‘‘ Water Gas and its Applications,” by Prof. Vivian B. Lewes. 








Six o’clock on Thursday evening; and, in q of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Bditor of Tak ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 











PUBLISHER’S NOTICES. 


*,* With this week's number is issued as a Supplement a Tiwo-page 
Engraving of a Four-cylinder Compound Passenger Engine, 
London and North-Western Railway. Every copy as issued by 
the Publisher includes a copy of this Supplement, and subscri- 
- — requested to notify the fact should they not receive it. 

ree Od, 





*.” If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition he will oblige by giving prompt 
imformation of the fact to the Publisher, with the name of the 
Agent through whom the 
Yf suffered, can be rem 
this office, 


paper 8 obtained. Such inconvenrence, | 
by obtaining the paper direct from 
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| and sand enough to bury a gun does not do it any lasting 
| damage—it can soon be dug out again. 


| should one or two of those mysterious Spanish warships 
| turn up, the Americans will be handicapped considerably 
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THE BATTLE AT MANILA. 


THE news from Manila is technically unsatisfactory 
and the bombardment of Matanzas, save in the eyes of 
American press representatives, appears to have been a 
very mild affair indeed; it would also appear to have 
been barren of result. It has long been known that 
ships are practically impotent even against very 
moderately powerful forts; for, unless each individual 
gun is actually hit and smashed, the batteries will be as fit 
as ever in a day or two. Big shell may blow the earth 
about, but it will fall back again; and a shower of earth 


A far greater 
problem is the immense and immediate cost of the thing 
to the ship in ammunition. American ships carry in- 
numerable guns, but their supply of ammunition for 
them is very limited. At the outside they have not 
probably much over fifty rounds per gun, and of these 
some fifteen or more would be solid shot, of no use what- 
ever against earthworks. The amount of ammunition 
needed for a naval engagement is large, as an enormous 
percentage of misses must be allowed for. Consequently, 


in ammunition—if more bombardments follow, very con- 
siderably handicapped. 

Of course, the expended ammunition can and will be 
replaced, but at present it is always-open to be inter- 
cepted ; the command of the sea belongs to neither side 
as yet. For the same reason, if the reported intention to 
land troops at Matanzas be true, it is strategically very 
foolish. Communications may always be cut, and in 
that case all the landed men must be destroyed or cap- 
tured, or else sink to the réle of a few thousand more 
guerillas in the insurgent camp. Here, as regular troops, 
they would be of exceedingly little use, guerilla tactics 
and army ones being quite different. They would, more- 
over, require food, and already that is none too plentiful. 
Anything they brought with them would be sure to fall 
into Spanish hands. 

The assumed intention of Spain to attack the American 
coast can hardly be judged as yet. Strategically impotent 
as it might be in most cases, if in the nature of a sudden 
raid as suddenly withdrawn, it would certainly upset the 
Cuban blockade, and send all the big American ships 


head of water or height of fall will be the difference between these | 


coal and ammunition will cost more than the damage 
likely to be done; but the moral effect may be .worth it, 
and it would give the torpedo flotilla a fine chance to 
intercept the fleet coming north. It is far more likely, 
however, that Spain will try a dash for the Oregon 
coming up the South American coast. To neutralise 
this ship would be a great gain to them, and by taking 
colliers with them the home fleet could do it, or, at least, 
attempt to do it. Certainly the Spanish idea seems to 
be to allow Cuba to defend itself, which it ought to be 
able to for some while. If they leave things alone long 
enough, the Americans will invade, and then the chance 
for Spain comes. There is none till then. 

What will happen in the Philippines is again on all fours 
with the rest. The bombardment by the baseless Americans 
cannot produce anything save a purely transient result. 
So far as the ships are concerned, the Americans had the 
speed, and by standing off could, and probably did, 
destroy in detail any Spanish ships that attempted to meet 
them. The Spanish admiral’s idea before the battle was 
evidently to ram, but unless the American admiral was 
incompetent, this was bound to remain purely an idea. 
As for the battle itself, there is no doubt from the vague 
reports yet to hand that it was on a par with Sinope, or 
“the great glory of Foochow,” when the French sank the 
Chinese unarmoured gunboats. Individual heroism, 
when you have ancient muzzle-loaders and cannot make 
any hits, when your ships have no protection and no 
| speed, is more dramatic than useful. The Isla de Cuba 
and Isla de Luzon were little larger than our Speedy. 
They had, indeed, six 4-7in. guns, but these were not quick- 
firers. Yet, beside the other Spaniards, these were crack 
ships. The Don Antonia de Tilloa and Don Juan 
d’Austria were practically armed transports, having been 
used as transports for some years now. The Reina 
Christina was little better, a ship inferior to our Active 
and Volage, while the Castilla was a wooden tub long 
excluded from the list of ships able to fight. The gun- 
boats were steam pinnaces to all intents and purposes, 
their armament bronze 32 1b. muzzle-loaders, on a par 
with the pieces used at Trafalgar. It is doubtful 
whether a single Spanish ship was capable of over eight 
knots an hour. The Isla de Cuba, an Elswick vessel, 
could make twelve sometime ago, and on trial made 15-9 
with 2627-horse power, but that was before Spanish 
engineers took charge of her. 

The American fleet, on the other hand, was a thoroughly 
up-to-date squadron. The Olympia, launched at San 
Francisco in 1892, is really a first-class cruiser. The 
barbettes have 4in. Harvey armour, the hoists are 3in., 
the gun shields 4in. All this is proof against any gun 
that the Spaniards had. Her belt is 33in. thick cellu- 
lose, 8}ft. high, combined with a thick coal protection, 
and a 4hin. deck of steel. Altogether, a penetrative 
power of 18in. to 20in. of iron was necessary for any gun 
that might attack her engines. The muzzle penetration 
of the best Spanish gun could hardly have exceeded Qin., 
though 12}in. is the “‘ paper” penetration of the 15 cm. 
Armstrong of ’81 model. Even this, however, fails utterly. 
The Olympia’s armament is four 8in., ten 5in. quick-firers, 
fourteen 6-pounders, and six 1-pounders. The value of 
the Isla de Cuba’s protective deck, plus the coal, if 
regarded as a vertical plate, would be roughly 8in. to 9in. 
This the Sin. can of course penetrate at any range up to 
4000 yards, the 6in. can get through up to 1000 or over ; 
and the Sin. quick-firer also, according to its paper power. 
It is always best to deduct from the proving-ground 
results, as they are generally or always direct impact ; 
the fact remains, however, that most American guns 
could get through what little Spain had in the way of 
armour. 

Turning to other ships, the Baltimore, of 4600 tons, 
and a deck little inferior to the Olympia’s, carries four 
8in., six 6in., and eight small quick-firers. None of the 
big guns are quick-firers ; indeed, that gun was singularly 
absent from the battle. The Boston, of 3190 tons, has 
two Sin. and six 6in. Her deck protection is inferior to that 
of the Isla de Cuba, but again it was nearly proof against 
Spanish guns. The Raleigh, of the same tonnage nearly, 
carries one 6in. quick-firer on the forecastle, two Sin. 
quick-firers on the poop, eight 5in. quick-firers on the 
broadside—more guns than her crew can work, since her 
total complement is only just over 300. Her deck is 
about equal to the Isla de Cuba's, a little better if © 
anything, as being a larger ship she can stow more coal 
by way of protection. 

Finally, there was the gunboat Concord, about on a par 
with our Archers and Brisk, save that she has a slight 
deck, and coal protection equal to about. 4in. armour, 
through which some Spanish shot might get. Her 
armament is six 6in. breech - loading guns, her actual 
speed about 14 knots. The slowest and weakest vessel 
in the United States fleet, she was some six knots faster 
than the Spaniards, and more heavily armed than most 
of them. What result was possible, except that which 
came about? The forts, and only the forts were likely 
to damage the ships; and probably they mostly failed 
to hit them; few, if any, decent guns are mounted there. 
It is abundantly clear that there is no longer any 
Spanish fleet in the Philippines; there was little save 
the cost to prevent Manila being taken. Yet this same 
cost, the transfer of troops across the Pacific, the main- 
tenance of communications, and all the other things 
necessary, will provea very heavy drain indeed on America. 
Spain is not likely to attempt sending any force to retake 
the place. If Manila had any decent forts their approach 
to the town would have been almost impossible. 


FEED-WATER. 


Amone the anomalies and inconsistencies of engineer- 
ing, an habitual disregard for the quality of the water 
from which steam is made may take a high position. 
It is by no means easy to explain the cause of this 
indifference. It is in the main, perhaps, due to the cir- 
cumstance that almost any water, however bad, can be 
used for a time to make steam; and the lower the 





scurrying northward. So far as gain is concerned, the 





pressure the longer the period during which a boiler may 
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be worked without being ruined with even very bad water. 
But the days of low pressure are over. The whole drift 
of opinion among steam users afloat and ashore is in 
favour of high pressure; and, whereas 1201b. was con- 


sidered a maximum limit twenty years ago, we hear of | 


double that pressure not infrequently, and 200 lb. pro- 


mises to become as common at sea in two or three years | 


as 160 lb. is at present. Now, every defect in feed-water 
is aggravated as the pressure rises. Thus, in the first 
place, the salts of lime and magnesia are thrown down with 
greater rapidity and in larger quantity with each rise in 
temperature. This deposit is denser and adheres more 
firmly, while the augmented pressure puts a greater stress 
on the metal at the very time that the metal is rendered 
less able to withstand it. It seems to be generally held 


that unless furnace plates are red-hot they will not come | 


down. There is, we fear, no foundation for this. Fur- 
naces and flues unquestionably ‘* pocket’ slowly in some 
cases ; days, if not weeks, elapsing before the destruction 
of the furnace is complete. It is not necessary, we think, 
to insist on this point. Indeed, engineers generally appear 
to be waking up to the fact that ‘‘ something will have to 
be done”’ in the way of improving the quality of feed- 
water, if they are to go on raising pressures. 

On the quality of the feed-water very largely depends 
the success or failure of particular types of boiler. It 
ought never to be forgotten that the steam user in the end 
always estimates the quality of a boiler in terms of 
pounds, shillings, and pence; and it does not at all 
follow that because a boiler makes steam freely and has 
a considerable, or even large, evaporative efficiency, that 
it must therefore be regarded as economical. Thus it 
may be very expensive in first cost; very likely to get 
out of order; difficult to repair, or expensive to clean. 
We could name a plant of water-tube boilers, each boiler 
of which costs £40 per annum for cleaning alone. The 
ideal boiler is one that can be worked with certainty and 
safety all the year round, does not need to be laid off 
frequently for cleaning, and does not cost very much 
for setting. But we need not examine this proposition 
very closely to perceive how important a part the feed- 


water plays in promoting or preventing the attainment | 


of a desirable object. If, for example, we take an 
ordinary Lancashire boiler, working, say, at 801b. pressure, 
we can see almost at a glance that the number of days 
in a year during which such a boiler cannot be worked 
depends whoily on the quality of the feed-water. If that 
is hard, then the flues will need chipping very frequently. 
If the water is soft, then the boiler will go for months 
without needing to be opened up. These things are so 
well known, so generally understood, that the use of bad 
feed-water is, as we have said, not easy to explain. We 
have heard it said that the cost of chipping, and of the 
time lost, was so small, that the saving effected by the 
use of water-softening apparatus would not pay the in- 
terest on the cost of the plant. Arguments of this kind 
can only be met by silence. It would be waste of time 
to answer them. But there is some force in the state- 
ment that water-softening appliances are not always 
satisfactory as regards the results produced by them. 
It is not to be lightly passed over, that the boiler user is 
between Scylla and Charybdis. On the one hand, if 
the water contains much lime, he gets his plates ‘* furred,”’ 
and runs the risk of collapsed furnace crowns; on the 
other, if the water is too pure, he has to face the risk of 
pitting, and various vexatious forms of internal corrosion. 
Long practice has proved that the best possible results 
are obtained where all the interior of a boiler becomes 
covered with a very thin continuous scale of lime. No 
doubt there is a small loss incurred by the presence of 
the non-conductor. On the other hand, the durability 
of the boiler is enormously increased. Indeed, when 
such a scale can be maintained, the boiler is subject to 
no wear whatever inside, and would last an indefinite 
time, were it not for the effect of the hot gases on the 
tubes and plates outside. This scale can always be 
attained afloat by filling up the boiler with sea water, 
and disregarding the rise in density which invariably, 
from some hitherto unexplained cause, takes place when 
the same water is used over and over again. When in 
port, the whole of the water in the boiler may be blown 
out, and the boiler filled up again from the sea; but all 
loss when ona voyage should be made up with fresh 
water from an evaporator. On land there is no difficulty 
in getting the scale; the trouble lies in preventing it from 
becoming too thick. 

Every objection to the use of bad feed-water which 
applies to the Lancashire type of boiler is augmented 
tenfold when we come to deal with water-tube boilers. 
No doubt bad water is habitually used in electric light 
stations, for example, because of the prevalence of the 
popular delusion that if there is plenty of circulation 
there will be no incrustation on the heating surfaces ; the 
theory is that all the “ dirt” will be swept away by the 
current of water. All that can be said as to one phase of 
the phenomena is that there is no boiler in existence in 
which the water moves fast enough to prevent the lime 
salts from taking possession of the surfaces. It is, more- 
over, worth while to say here that very little indeed 
is known accurately concerning the modus operandi—the 
way in which deposit is thrown down and adheres to the 
plates. There is very good reason to believe that the 
salts are not dropped, so to speak, from water that can 
no longer hold them in solution, but that they crystallise 
out. Thestructure of deposit is very frequently distinctly 
crystalline, and certain “ boiler fluids,” so far as a practi- 
cal result is concerned, operate solely to prevent this 
action, and throw down the lime in an amorphous condi- 
tion, when it can be blown out as mud. 

It forms no part of our purpose to suggest methods of 
purifying feed-water, or dealing with impure water in the 
boiler. Our object is simply to direct our readers’ atten- 
tion to the advantages that may be secured by feeding 
boilers with water of the right kind. In a word, we have 
reason-—excellent reason, indeed—to believe that steam 
users require every now and then to have facts placed 





| 

loss. The engineers of the boiler insurance companies, 
to do them justice, are never weary of pointing out the 
importance of using proper feed-water. Sometimes they 
are successful, generally they are not. The chemistry of 
the question, simple as it is, is not commonly understood. 
In nine cases out of ten, it will be found that no notion 
of the way in which adding lime to hard water will soften 
it exists. Itis very difficult to convince people that a 
| small quantity of common washing soda, added to feed- 
water, will in some cases do great good. We hear over 


effort to improve the quality of the water of which he 
habitually complains. 
| dirty and bad, the seller is certain to hear of it; but bad 
| water is quietly accepted as a necessary evil. 

| have said, in the days of low pressures this indifference 
|on a really vital point, if people would but see it, was in 
: way pardonable; but the rise in pressures and tem- 
| 
| 
| 


peratures has rendered a revision of boiler practice all 
round indispensable. The difference in the cost of boiler 
maintenance depends to an extent that is not realised on 
the quality of the water; and we do not go too far when 
| we say that in every well-appointed works or factory, 
|appliances for softening, purifying, and heating feed- 
| water are as essential as the boilers themselves. 
| garded as an investment, there is no other from which 


| the steam user will get a better return for his capital. 


: THE VAPOURS OF METALS. 
| A FreLp of research, which is both old and new, is 
| opened up by the remarkable experiments detailed by 
| De. Russell in the Bakerian Lecture of this year. The 
| subject is one which appeals to the wider sympathies 
| of the engineer. We are apt to treat with ridicule the 
| works of the alchemists, and to ascribe to hallucination, 
| illusion, or deliberate falsehood the accounts of their 
|observations. It is strange, then, that at the end of 
|this nineteenth century—the most scientifically en- 
|lightened that the world has known—investigators 
; should continually find themselves brought suddenly 
| into contact with phenomena closely resembling those 
| described by medieval scientists, or by that ring of 
|investigators who, in the early part of the present 
century, discoursed of spiritual influences, odie forces, 


|; and such like incomprehensible manifestations. Now, the | 


mutation of metals is revived with every appearance 
of genuineness on the other side of the Atlantic. We 
have ascertained by personal correspondence with the 
Director of the United States Mint, that a certain value 
of metal which passes all the tests for gold, has been 
sold by Dr. Emmens to the Government. Although 
we should be unwilling to believe that the trans- 
mutation of silver into gold is a process capable 
of achievement at all, and _ particularly by the 
simple methods adopted, yet we must admit that the 
statements made, so far as we can ascertain, deserve ex- 
amination before they are finally dismissed as unworthy 
of'credence. In the same connection certain of Professor 
Roberts-Austen’s remarkable experiences with metals ap- 
pear to bear more or less directly on the same subject. 
Then what are we to say of the applications of Hertzian 
waves? Are we only beginning to discover facts which 
have been known by some of the older nations for untold 
years? How, for example, we may ask, does the Arab 
transmit messages across thousands of miles of desert 
with the rapidity of the electric telegraph? When 
Gordon was killed at Khartoum, on the same day the 
fact was told in the markets of Cairo. Many wit- 
nesses testified to the truth of this extraordinary fact, 
but none have explained it. Similar stories come 
from India. These extraordinary assertions come not 
from ignorant people, but seem to be accepted as 
true by men of considerable scientific attainments. The 
| phenomena of the Réntgen rays provide another 
| example which will occur to everyone. Once admit that 
| in some manner at present unknown similar emanatiors to 
| those of the vacuum tube were produced generations ago, 
| and we find a basis for the stories of transparent walls 
and caskets, which are not infrequert in the tales of those 
days. Professor Lombroso has practically expressed 
an opinion that the gift of seeing through solid objects 
was possessed by certain ancient philosophers, but has 
been lost in modern times! Of psychical influences, 
mesmerism, and cerebral induction it is unnecessary to 
speak. These, once the light subjects of jests and ridicule, 
have taken a permanent position in science. Now, the 
latest revival of old mysteries is the resurrection of Reich- 
enbach’s odic force; for to such, indeed, would appear 
to be due the for the moment unexplained emanations 
from metals, wood, printers’ ink, and other substances 
which leave their impression on a photographic plate, as 
detailed in the Bakerian Lecture. Dr. Russell’s experi- 
ments are not new; that is to say, that many of the 
points which the advance of science have enabled him to 
bring out with force and clearness, were known in a dim 
way several years ago. Robert Hunt, inthe early days of 
photography, had discovered the effect of metals upon 
the sensitive plate, even, if we remember rightly, when 
not in contact with it; and had thought that a useful 
application of photography would be in the copying 
of printed matter by this method. But that all 
metals were surrounded by their own particular 
vapours was a theory of far older date than that. 
That it should be now revived contemporaneously 
with many other things which would have gained 
credence and cost the philosopher his ears or his 
life in the 14th and 15th centuries, is in no small degree 
remarkable. 

To what further developments the steps already 
taken may lead, it would be rash, indeed, to say. It 
would almost seem as if the revelation of some great 
natural truth began already to swing in the balance, and 
that one or two more additions to our knowledge may turn 
the scale. On the other hand, we may be as far as 








before them which they habitually overlook to their own 





ever from threading our way through any part of the 


and over again the same complaint, *‘ the water is so bad | 
that the boilers cost a mint of money for cleaning and | 
repairs,” and yet the steam user will not make the least | 
If a barge load of coal turns out | 


As we | 


Re- | 


3 - SSS 
;maze. The seemingly converging strands which y, 
|; aa We hold 
in our hands may not, after all, lead, as they Appear to 4 
| to a main clue, but may ultimately prove to be untelate} 
| phenomena. The subject is one fruitful in otnjeahens 
There may be, there probably are, scientists suflicient), 
far-seeing to guess at what the end must be, or gt y 
rate to foretell the next few steps. Much must de ny 
as Tyndall says, on the scientific use of the imagination : 
it is surely not impossible that twenty years ago some H 
| the more brilliant thinkers foresaw, if they did not ‘i 
utterance to their thoughts, that many substances weal 
be transparent to rays of light under certain condition, 
and it is not too much to suppose now that there are befor 
the eyes of some thinkers “dimmed outlines” of future 
revelations of Hertzian phenomena, and remarkable 
| applications of them. That recent chemical and physica) 
investigations into the nature of metals and gases appear 
| to point, as has been suggested, to one common and yj. 
| versal base, may still be but a wild thought. Yet it must 
not be forgotten that the physical theory of the universe 
| contemplates the existence of but one form of matter, If 
ultimately, this should be found not so far from the truth 
|} assome would believe, it would only be on the same ley 
| as the other facts of the history of the world and its deyelop. 
ment. Just as biologists tell us that all life is due to the 
presence of protoplasm, we may ultimately find tha 
in all inorganic material there is an elemental bage 
which is the same in all. The theories of the origin 
| of the universe would, indeed, almost seem to indicate 
that such an idea is far from impossible. Again, if we leaye 
| the domains of matter and turn to the consideration of 
| natural forces, do not reasons exist for supposing that al] 
| the forces which we designate by different names accord. 
ing to the nature of their manifestations are one and the 
same? It needs no stretch of the imagination to cop. 
nect electricity, magnetism, and gravity; and surely their 
relation to radiant energy inits various other forms is not 
difficult to see. Remote as the time probably is till we 
shall eventually hold in our hands the key to the ruling 
| force of the universe, yet we must admit that science 
| seems to be rapidly approaching to within reach of it, 
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| INFLUENCE OF AND FLUE TUBES ON FUEL 


LOCOMOTIVES. 


OIL 
TION BY 


CONSUMP- 


Tue Grand Central Belge was one of the first railway com. 
panies, at any rate in Western Europe, to use green mineral 
oil for the lubrication of its wagons, carriages, and locomo- 
| tives, including the cylinders. This lubricant has the advan. 

tage of being very cheap; but, as its coefficient of friction is 
| higher than that of fresh colza oil, it is reproached with 

increasing the train resistance. On account of the con. 
sistency which colza oil attains after remaining in the axle- 
| boxes, and the great saving effected by the use of Russian 
| oil, it was thought well to determine the influence exerted 
| by the nature of the lubricating oil on the fuel consumption 
| by investigations extending over a considerable period. The 
|company had arrived, by progressively diminishing the 
| proportion of colza oil, at almost exclusively using mineral 
| oil by 1890, so that there were, up to the end of 1893, four 
years of this practice from which to ascertain the fuel con- 
sumption with lubrication by mineral oil as compared with 
that during the previous four years, 1876 to 1879, during which 
| colza oil was exclusively employed. A comparison be- 
| tween these two periods has, observes M. I. Belleroche 
|in the ‘Annuaire de l'Association des Ingénieurs de 
| Liége,”’ an additional interest, because the suppression of 
| brass flue tubes was also suspected of exerting an unfavour- 
| able influence on the fuel consumption. It was in 1876 that 
| trials were begun with iron flue tubes ; and in 1879 only nine 
| engines were fitted with them, while at the end of 1893 no 
less than 55:8 per cent. of the whole number were so fitted. 
As the fuel consumed during the four years from 1876 to 
1879 was 187,253 tons, against 190,943 tons between 1890 and 
1893, the trains running through 14,221,495 and 14,326,645 
kiloms. respectively, there was an increased consumption of 
1:21 per cent., but, as the work of traction is measured for 
the first period by 446,788,014 kilometre units (axles), and in 
the second by 523,719,204 kilometre units, showing an increase 
of 12:2 per cent., the result may be ccnsidered satisfactory, 
especially as the weight of the carriages was increased, and 
continuous brakes, with warming of the carriages by steam 
from the engine, were generally adopted. Without waiting until 
1893, M. Belleroche strengthened his opinion by ascertaining 
what would have been the mean fuel consumption during the 
four years between 1876 and 1879 with the use of colza oil, and 
also under the supposition of the 12 per cent. increasg of traffic. 
The invariable portion of the total fuel consumption— that 
is, independent of the haulage, including lighting-up, getting up 
steam after standing, the small cinders drawn into the smoke- 
box, running with regulator closed, radiation, &c.—amounts t> 
nearly 50 per cent. of the whole, lighting-up alone accounting 
for 27 per cent. Now, dividing by two the figures given above 
for the mean fuel consumption per train kilometre, we have 
6°585 kilos. (143 1b.); and this quantity, representing the 
fuel actually consumed in the haulage, includes a fraction 
corresponding with the work of moving the locomotive itself, 
which, taking into account the engines running light, two 
coupled together and shunting at stations, may be put, says 
M. Belleroche, at 70 per cent. The fuel consumption during 
the first period with these two fractions deducted gives 1-98 
kilo. (4 Ib.), which, increased in the proportion of 1 to 1°25, 
becomes 4°884 lb. (2°22 kilos.), and the total consumption 
rises to 294 lb. (13°41 kilos.) for an increase of 12°2 per 
cent. in the traffic, or a figure higher than that attained with 
the use of green oil and iron tubes. 


JAFFA. 


Wrrnovt running the risk of being cloven to the chine by 
a dusky Saracen, as in days of yore, the modern pilgrim to 
the Holy Land does not yet travel with that certainty of 4 
safe return which is naturally looked for in a personally- 
conducted tour. There is, it is well known, a number of 
lives lost annually at Jaffa, the port of Palestine. Most of these 
are directly aitributable to the absence of a harbour. Large 
vessels cannot approach close to the shore, and the sea 18 
often in a dangerous condition for attempting landing In 
small craft. The absence of a proper harbour is apparently 
largely due to the supineness of the Ministry of Public W orks 
and the Council of State at Constantinople, before whom 
there has lain for some time past an application for a cor- 





cession to start the building of suchaone, _ It has, however, 
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porne in mind that the place is not otherwise favourably 
e vt d, and when the expense of such an undertaking is 
situa pd, it becomes very doubtful if it could be made to 
tates of humanity would therefore have a good deal 
on the subject, but to these the Eastern turns, as a 
ame deaf ear. At the same time, the Jaffa-Jerusalem Rail- 
rule, rpany has lodged a request for permission to construct 
way ~ afta . this is also lying unanswered. With it there 
. aco for the supply of good drinking water to Jerusalem, 
7 a «. very greatly needed, and another for the irrigation 
whic jafia plains. “The neglect of the comfort and health of 
of - ; en who would certainly increase the prosperity of the 
— they have done in many other cases, is typical of 
a § Powers. They are glad enough, it is true, to receive 
= con gold, but the invasion of their territory by Europeans 
ver oar to resent, if the discouragement they offer in the 
tp the roads and harbours is to be regarded. 








LITERATURE. 


Magnets and Electric Currents, an Klementary Treatise for 
” the Use of Electrical Artisans and Science Teachers. By 
y, A. FieminG, M.A., D.Se., F.R.S. London: E. and 
F. N. Spon. 1898. 
Many attempts have been made to explain in a simple 
and yet accurate manner the laws which it has been 
found necessary to formulate with regard to electrical 
and magnetic phenomena. The subject is by no means 
easy of treatment. Far be it from us to suggest that to 
certain authors a haze envelopes the subject of which 
they write. We would rather suppose that it is difficulty of 
expression alone which at times obscures their meaning. 
But to the reader the result isthe same. The fog which 
seemingly envelopes the mind of the author actually 
surrounds that of the reader. In brilliant contrast to 
such works is the volume before us. 
exposition is elementary in its nature. But the applica- 
tion of the term elementary in a case of this sort seems 





intended to imply that obscure phrases and theories are | 


omitted, and that only the simplest mathematics are used, 
and that the subject is worked up from its rudiments. 
It certainly cannot be understood as denoting a treatise 
in which only elementary facts are explained. As far as 
the practical uses of electricity and magnetism demand, 
the whole scope of the phenomena and laws belonging 
to them is covered in a way which leaves nothing to be 
desired. 

Dr. Ewing’s ‘Short Lectures to Electrical Artisans ” 
is probably known to many of our readers. It is a con- 
sequence of the popularity which that book achieved that 
the volume before us has been written. The former work, 
produced nearly twelve years ago, leaves in the light of to- 
day many things to be desired. The uses of electricity 
in the arts are mainly the outcome of the last decade, 
and consequently the older volume, which, like the pre- 
sent, was intended essentially for the practical man, has 
passed out of date. The new work brings us down to 


the present, and supplies “‘ electrical artisans and engineer- | 
ing students with a brief and elementary account of the | 


scientific principles underlying modern applications of 
electricity in engineering.”” But it does far more than 
this. It would have been possible to explain the “ scien- 
tific principles’ without describing the apparatus by 
which those principles are investigated, or without deal- 
ing with their practical application. Now, by no means 
the least valuable part of Professor Ewing’s work lies in 
the clear description of electrical apparatus, and the 
principles underlying its use. By many readers, too, the 


It is true that the | 


its depth. Yet it cannot be found in Mr. Low’s treat- 
ment, unless we turn back to another page, where it is 
given in connection with the modulus. Other similar 
cases could be quoted; the one is sufficient for our pur- 
pose. The results, it is true, are not affected, but to an 
inexperienced person the difficulty of using the formule 
with intelligence is increased. This is the most serious 
charge which we have to bring against the volume. Let 
us now look for a moment at its numerous good points. 
Opening at random, we find on pages 370, 371, an ad- 
mirably selected series of lock nuts. All those that are 
of common use in mechanical] engineering are given, but 
not one of them, we believe we are correct in saying, is of a 
patented design. A page or two back we have examples 
of various forms of nuts and set screws, and a little 
further on fully-dimensioned sketches of well-proportioned 
spanners of various patterns. There are given, more- 
over, types of bolts as used for various purposes with 
proportional dimensions, and, of course, the usual illus- 
trations of screw threads. Accompanying all these 
details there are tables of sizes, &c. Thus it may be 
safely said that ‘‘ Screws, Bolts and Nuts” are treated as 
fully as can be desired. 

Opening again at random, we hit on a short section 
devoted to graphical arithmetic. It only occupies about 
three sides of these small pages, but contains more in- 
formation in a readily available form than many more 
pretentious treatises. Look, for example, at the manner 
in which the mensuration of plane figures and Simpson’s 
rule are given. In the former case no words are used, 
in the latter only just enough to explain the use of 
the rule; and yet in neither case is the reader left 
with the slightest doubt about the proceeding. Another 
example which may well be given in connection 
| with the above is the description of the use of stress 
diagrams. 

If we turn from such general matters to something 
| more specific, we find the same brief, almost curt, but 
| still effective, treatment. Thus the formule and figures 
| which the locomotive engineer needs to have at his finger 
‘tips are all given clearly, but without any waste of 
words. Perhaps it will be as well to give an example 
or two. 

On page 631 :—‘‘ Steampipe : Made of copper, steel, or 
wrought iron. Diameter, } D to } D, average practice 
about } D, where D is the diameter of the cylinders ;” and 
on the opposite page this :—‘‘ Flue area=Grate area + flue 
area through chimney = to 24, average 15.” 

On pages 644 to 649 a very useful list of particulars of 
| various types of locomotives is given, with diagrams 
| of wheel arrangements; and on page 662 the results of 
| five trials of English express locomotives are reprinted 
from the ‘‘ Transactions ’’ of the Institution of Civil Engi- 
|neers. This reminds us that one of the good character- 
| istics of Mr. Low’s work is the wide use he has made of 
| valuable authorities. It is probably unnecessary to say 
| that all the usual hydraulic, steam, logarithm tables, «&c., 
appear. Inthe section on heat there is some clever work 
in definitions and their elucidation. We cannot devote 
more space to the consideration of this little volume, and 
probably we have already said more than enough to show 
| that we rate it veryhighly. We notice in it one or two for- 

mule which we have not come across elsewhere; as, for ex- 
| ample, that for combined twisting and bending. These we 
have not checked, but supposing that the formule through- 
out are as free from errors as can’ be expected in a first 
| edition, Mr. Low’s book is, we imagine, designed to take 
| an honourable position beside other works of its class. 
| 





instructions given for the construction of simple instru- | 


ments will be appreciated, more particularly because the | 


instructions are given with the intention of accenting the 
objective of the treatise. 


a simple tangent galvanometer. 
given the manner of making the instrument, but the laws 


governing its action are brought to the front by the | 
This simple illustration gives | 


directions for calibration. 
the keynote to the whole volume. 

It is unnecessary for us to follow the book all through. 
We have perused it with considerable care, and have for 
it nothing but praise. What we have already said will, 
we trust, indicate to those interested the general tenour 
of the work. We have no hesitation in saying that we 
can recommend it as the best book of its kind that we 
have seen, and we fully anticipate that the success which 
crowned Dr. Ewing's former efforts in the same field will 
be realised also in this. 


By Davip ALLAN 
1898. 


Tur prominent characteristic of Mr. Low’s book is the 
almost feverish anxiety with which it makes for its object. 
One can almost imagine the author sitting with a wet 
towel round his head, writing formula after formula in the 
irritable haste of an enthusiast. Perhaps we belie him. 
This, however, is the feeling that a careful perusal of his 
book leaves with us. The terseness of the wording; the 
absence of typographical ornamentation ; the precipitancy 
with which we leap from one subject to another; the—if 
we may be allowed the phrase—almost incisive clearness 
of many of the illustrations ; the total absence of a single 
redundant word, all seem to point to the same fact, that 
the idea having occurred to the author that he would 
write a book, he sat down and wrote it with his ‘loins 
girded and his staff in his hand.” This precipitancy is in 
several respects to be regretted. The ‘“‘ Pocket-book for 
Mechanical Engineers” which Mr. Low has produced 
18 so far superior in many other, we might say 
im most other points, to books of a similar nature 
written by other authors, that one is rather irvi- 
tated to find in it defects which seem to show a lack 
of consideration for the reader. Turn, for example, 
to the section on beams. One would have thought that 
it would be impossible to omit the fundamental state- 
ment that the strength of a beam varies as the square of 


A Pocket-book for Mechanical Engineers. 
Low. London: Longmans, Green, and Co. 


We may cite in illustration of | 
our meaning the directions given for the construction of | 
Here we are not only | 


| Radiography and the X Rays in Practice and Theory, with 
Constructional and Manipulatory Detaiis. By S. R. 
Borronrk. With 47 illustrations. London and New 
York: Whittaker and Co. 1898. 
| NoTaBLE already for his practical handbooks on electrical 
subjects, the author has again, by the work before us on 
‘‘ Radiography,” placed the student under fresh obliga- 
|tions. For the practical application of the recently- 
| discovered uses of what are termed the Réntgen or X rays, 
and in the economical construction of apparatus for the 
production of these rays, the amateur will obtain from 
| this little book much useful instruction, together with 
many very valuable hints in the manipulation of details. 
In endeavouring to explain concisely the steps that have 
led up to the knowledge of the peculiar properties of the 
X rays, the author plunges abruptly into some of the 
| difficulties of his subject. We are in doubt whether, as 
| far as the amateur is concerned, he is wise in this arrange- 
ment of his subject, but he is soon on level ground, where, 
|in the third and fourth chapters, he describes the con- 
struction of the induction coil, and the best means of 
actuating it. 

Chapter V. supplies practical information on the forms 
and uses of vacuum tubes and their stands. In Chapter 
VI. the author points out the advantages of static ma- 
| chines over coils as a means of obtaining the X rays, and 
advocates their use. His description of the method of 
constructing a reliable Wimhurst induction machine, 
which he recommends, is so seductive and simple that 
one feels inclined to commence straightway the manu- 
facture of an apparatus. As to the Holtz machine, the 
author gives us no personal experience, but devotes his 
seventh chapter to a description of its working capa- 
bilities, from Dr. Monell’s work on the _ subject. 
Fluorescent screens, which are essentials in radiography, 
and their manufacture, are treated of in the next chapter, 
and in Chapter VIII. the practical details of the general 
manipulation of the apparatus, both for the visual exami- 
nation of bodies by the rays, as well as for the produc- 
tion of photographic pictures, or radiography proper, is 
described. 

Chapter X., which the author begins with an apology 
for our meagre knowledge of the real nature of electri- 
city, proceeds to mention some of the hypothetical views 
on the subject held by eminent physicists, and the 
chapter and book concludes with several interesting 














reproductions of radiographs obtained by well-known 
experts. A good index is supplied at the end. 
SHORT NOTICE. 


Hints on the Legal Duties of Shipmasters. By Benedict W. Gins- 
burg, M.A., LL.D. (Cantab.). London: Chas. Griffin and Co., 
Limited. 1898. Price 4s. 6d.—This is not an attempt, as the 
author says, ‘‘to make every shipmaster his own lawyer,” but it 
nevertheless contains a good deal of law clearly and simply ex- 
pressed. It is intended as a guide to the master when out of reach 
of other advisers. As such it seems to us efficient in every way. 
It is a useful volume of the useful ‘‘ Nautical Series.” ; 





BOOKS RECEIVED. 

The Naval Axnnual, 1898. Edited by T. A. Brassey. Ports- 
mouth: J, Griffin and Co, London agents: Simpkin, Marshall, 
and Co, 1898, 

Elementary General Science. By A. T. Simmons, B.Sc. (Lond.), 
and Lionel M. Jones, B.Sc. (Lond.). London: Macmillan and Co., 
Limited. 1898. Price 3s, 6d. 

Surcey of Tides and Currents in Canadian Waters. 
pe by W. Bell Dawson, C.E., 
Survey. Ottawa: Government Printing Bureau. 1898. 

The Municipal and Sanitary Engineers’ Handbook. By H. Percy 
Boulnois, M. Inst. C.E., Fel. San. Inst. Third edition, revised and 
enlarged. London: E. and F. N. Spon, Limited. 1898, 

Hydraulic and Placer Mining. By Eugene B. Wilson. First 
edition, First thousand. New York: John Wiley and Sons. 
London : Chapman and Hall, Limited. 1898. Price 2 dols. 

The Journal of the Tron and Steel Institute. Name index. Vols. 
i. to 1. 1869—1896. Edited by Bennett H. Brough, Secretary. 
London: E. and F. N. Spon, Limited, and Offices of the Institute. - 
1898. 

Submarine Telegraphs : Their History, Construction, and Working. 
Founded in part on Wiinschendorff’s ‘‘ Traité de Télégraphie sous 
Marine,” and compiled from authoritative and exclusive sources. 
By Charles Bright, F.R.S.E. London: Crosby Lockwood and 
Son. 1898. Price £3 3s. net. 

First Stage Magnetism and Electricity (treated from the Standpoint 
of Potential and Potential Gradient) : For the Elementary Examina- 
tion of the Science and Art Department. By R. H. Jude, M.A. 
(Cantab.), D.Sc. (London). With 138 illustrations and numerous 
exercises and examination questions. !.ondon: W. B. Clive. 
Price 2s. 

(Quantitative Chemical A nal ysis by Electrolysis. By Dr. Alexander 
Classen, in co-operation with Dr. Walter Lib, Authorised trans- 
lation. Third English ‘rom the revised and greatly enlarged 
fourth German edition, by William Hale Herrick, A.M., and 
Bertram B. Boltwood, Ph.D. First thousand. New York: John 
Wiley and Sons. London: Chapman and Hall, Limited. 1898. 
Price 3 dols, 
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ENGLISH AND GERMAN TRADE IN SWEDEN 





In the conclusion of an instructive report on the foreign trade, 
mineral production, &c., of Sweden—Foreign-office Report 2028— 
Mr. Arthur Herbert, first secretary of her Majesty’s Legation, 
writes as follows :— 

‘‘From my short residence in the country, and the few oppor- 
tunities I have of forming an accurate opinion, it may seem 
presumptuous on my part to give any opinion at all, but I would 
suggest the following reasons for the non-development of British 
trade :— 

**(1) Circulars and advertisements are nearly always worded in 
English only. . 

**T have myself seen expensively-got-up books of advertisements, 
&c., published only in English, which have been sent round the 
country, just thrown away because it was too much trouble and 
too complicated to translate, and convert English weights, 
measures, and money intothe Swedish equivalents. Theconsequence 
was that a considerable sum of money must have been spent in 
advertisements of a perfectly useless nature, and those who sent 
out these publications were very probably dissatisfied with the 
result of their venture, whereas had they adopted the language 
and currency of the country the result might have been different. 

‘*(2) In them the weights and money value are not reduced to 
the standard of the country, so that it is not easy at a glance to 
ascertain what the cost would be in Swedish money. The cost 
of the carriage and duty payable might also be stated, so that 
the buyer would at once see what the goods would cost him. 

‘*(3) Absence of commercial travellers. 1 will quote the words 
of Mr. Vice-Consul Berentsen, of Stavanger, as set forth in his 
annual report :—‘ Several manufactories have been erected, but | 
am sorry to say that most of the machinery has come from Ger- 
many. The German firms generally have agents appointed at 
different places, technical agents travelling all over the country, 
and that is perhaps the reason why they, better than anybody else, 
understand how to meet the wishes of the people and know how 
to make the machines and products suitable for the country.’ 
The tax on commercial travellers is £5 10s. per month, from the 
date the licence is taken out, and not as formerly from the first of 
the month. 

‘*(4) The secretary of the British Chamber of Commerce in Paris, 
on November 29th last year, owing to the common complaint that 
firms wishing to do business with France cannot get introductions 
to parties likely to represent them as agents, stated ‘that this 
Chamber receives a large number of applications for agencies and 
representation from French and English firms and individuals in 
Paris and the provinces, and is always glad to place them in 
communication with English firms intending to do business with 
France, the introductions being made without any guarantee on 
the part of the Chamber, but facilities being afforded for making 
inquiries.’ 

‘Possibly some system of this kind might be extended to other 
countries, 

‘<T would beg to draw particular attention to Mr. Duff’s remarks 
in a report from Gcthenburg, that in printed matter, especially 
in regard to machinery, ‘illustrations might be used more spar- 
ingly, as he has known continental competition avail itself of this 
source of obtaining new and improved ideas at the expense of the 
British inventor or constructor.’ The second remark is one which 
has its echo all over the world, viz., ‘that the British commercial 
travellers offer what they have, without much regard to what is 
wanted ; whereas, if by observing the peculiarities of the require- 
ments of the country, they might improve and extend their 
business immensely,’”’ 
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NATURE OF SURFACE RESISTANCE OF WATER disposal during the last few weeks the services of Mr. W. H. 
‘ “AND OF STRE \M-I IN E MOTION UNDER CER. Riddlesworth, B.Sc., a former student of the author, at present 


TAIN EXPERIMENTAL CONDITIONS. 
[Second Paper. | 


By Professor H. S. HELE-SHaw, LL.D. 


holding the Engineering Scholarship of the Victoria University, 
and acting as private assistant to Dr. Elgar, and it is due to Mr. 
Riddlesworth to say that without his invaluable assistance the 
author could not have complied with the request of the Council. 
Mr. Okill, his workshop assistant, has also rendered great service 


Txtroduction.—When the author was honoured by the Council | in constructing apparatus and carrying out the experiments. But, 
with an invitation to read at the present meeting a second paper | beyond this, he has to thank Mr. A. L. Jones, of Messrs. Elder, 





Fig. i—Smooth cylinder in clear water 





F.g. 4—Rough cylinder in soapy water 








Fig. $—Clear water 


pursuing still further the subject treated by him in a contribution 
before the International Congress of Naval Architects in July of 
last year—‘‘ Proceedings” of the Institution of Naval Architects, 
1897—he felt that, in order to prepare his further work for publi- 
cation in time, it was necessary to have some assistance, as the 





Fig. 12 -Ciear water with much air 


experiments and details would involve continuous attention and 
application, and this his own duties prevented him from giving. 
Accordingly, Dr. Elgar, F.R.S., with great kindness placed at his 


* Read at the thirty-ninth session of the Institution of Naval 
Architects. 












remarks on that occasion of many of our distinguished , : 
| evidently be regarded as involving practical questions Prin 
| importance. There are no doubt @ prewri reasons fos thin Breat 
possible that the film of water which exists on the solid baking it 
of the liquid, when the general body of it is broken Up into undary 
motion, is only of molecular thickness, On the other hand 
clear border on the boundary of the stream in the author's ¢ : the 

| ments would be at least many thousands of molecules jn thick ; 
; 8g, 













Seeing what an important part of the whole resistance of a 
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THE ARROWS DENOTE DIRECTION OF FLOWING WATER 
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Fig. 5—Clear water 


Fig. 9—Soapy water 


[ Dempster, and Co., of Liverpool, for most kindly defraying the | 


cost involved in the construction of several pieces of apparatus, 
and various incidental expenses, 

Scope of paper.—The paper is divided into two sections, the first 
of which is a further investigation of flowing water under the con- 
ditions described and exhibited on the occasion above referred to. 
The object of this investigation was to further examine the theory 
set forth in the author's paper that the clear film or border line 
was a zone of parallel flow or stream-line motion. The second 
introduces entirely new experiments by means of specially-designed 
apparatus, which, though having an important bearing on the 
question discussed in the previous section, enables true stream-line 
motion to be continuously secured. It is shown by a comparison 
of the figures thus obtained and those calculated and plotted in 
cases where it is possible to arrive at results mathematically, that 
they are practically identical. Hence, the forms of stream lines 
for any given figure which may not adapt itself to mathematical 
treatment, can directly be obtained experimentally. 

Section 1.—Further observations on the sinuous motion of water, as 
made visible by means of air.—It will be remembered that the effect 
of admitting or forcing air into the water in a state of sinuous 
flow was to darken the main body of the flowing stream or jet, and 
that, apart from the lines of flow which were thus made visible, 


| and the eddying effect which was capable of direct observation, 


there was also visible in every experiment, as projected on the 
screen by means of the lantern or in photographs taken directly 
from the lantern, a clear border line. The theory advanced was 
that this clear border line represented a condition of irrotational 
flow as distinguished from the state of sinuous or rotational flow 
in the main body of the water. Since the reading of the previous 
paper, no criticism or comment has been offered upon the foregoing 
hypothesis, which, apart from its scientific bearing, must, from the 





Fig. 6—Soapy water 








Fig. 3—Rough cylinder in clear water 





Pig. 7—Soapy water with oscillation of wake 
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Fig. 10—Upper side paraffin—Lower side smooth lead 
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Fig. 11--Upper side rough sand—Lower side smooth lead 


due to skin friction, to say nothing of the even greater ycrtion of 
resistance occurring in pipes, which is directly concerned with the 
action of the boundary in question, a further examination of this 
matter with the view of either confirming the above theory or 
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Fig. 13—Clear water with little air 


finding out some other explanation of the clear border line seme! 
highly desirable. ooo 

(1) In the first place, the author made a number of compar: a 
experiments on bodies with ordinary water in which air ex! sok 
and also with water mixed with various substances, of which 
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reproductions are given for the cases in 
water was employed as giving much finer bubbles 
water. It should be remarked that the exposure 
»id than with the figures in the author’s previous 
The figures are arranged in 


Jjatter photographic 
which soapy 
than with pure 
14g much more ray ht 
wiper, being only rboth of a second. 


PES? sca on the right hand being the result of using soapy 
par and on the left, water only. Figs. 1 and 2 are circular 
water, ‘ons with a smooth surface, Figs. 3 and 4 with a rough 


cross-sectl mn 
surface. Figs. 
side on to the stream, 


5, 6, and 7 are cases of rectangular bodies broad- 
whilst in Figs. 8 and 9 the same body is placed 





Fig. 14—Narrow passage showing tl.in clear film 


edgeways. Fig. 7 is a remarkable case in which an oscillation in 
the flow has been taken, and the whirls behind the body are 
visible. It should be particularly noted that in Figs. 5, 6, 8, and 
9 the clear space behind the body is filled with water at rest. The 
large bubbles in all cases behind the body slowly circulate in the 
rear part of this clear quiescent water. When colouring matter is 
suddenly injected into the inflowing water it takes some appreciable 
time to find its way into this clear body of water. \ 
of coloured water ceases this quiescent water remains coloured for 
some time after the main body of the water has becume colourless. 
These facts have an important bearing in connection with sub- 
sequent remarks. The difference between effects with pure and 
with soapy water, in both of which air was mixed, will be easily 
recognised from the more finely-divided state of the bubbles in the 
soapy water. in all these experiments, the clear border line is 
always quite visible, but it is smaller with the soap solution than 
with water alone. The influence of air in the lines of flow is also 
quite obvious, and is shown by the difference in the case of the 
soap solution where the babbles are very much smaller and there- 
fore have less effect than in the ordinary case. This fact 
apparently accounts for the different nature in the film in the 
two cases, ‘The general character of the difference in the two 
kinds of experiments, for the flow round both rectangular and 
circular bodies may be briefly described by saying the lines with 
soapy water approach more directly to the obstacle, and do not so 
readily close in behind, continuing to move parallel for some 
distance behind it. In the case of the larger bubbles on the 
figures in the left hand, the curve of approach is more gradual, 
and the closing im behind more direct when the obstacle is 
passad. 

(2) The effe:t of varying the nature of the surface was investi- 


























Fig. 16 


gated in two ways :—(1) A series of rings, coated with different 
materials, which could be slipped on over a cylindrical body in the 
slide was used, with the results which are shown in Figs. 1 to 4. 
Figs. 1 and 2 are examples of smooth brass surfaces ; Figs. 3 and 4 
are examples of rough sand surfaces. (2) A trumpet-shaped form 
was used, one side of which was smooth-polished lead, and always 
the same, while the other was coated with various materials, so 
that a direct comparison could be instituted. Figs. 10 and 11 give 


and, contrary to what the author previously thought, the rougher 
the surface the narrower was the clear border upon it, while on the 
smooth surface in al) cases the widest film existed. On some of | 
the rougher surfaces the film was scarcely visible at all. Hot 
water, with a viscosity about half that of the cold water was tried, 
but with no appreciably different results; at any rate, there 
appeared to be no differences which were capable of measurement. 
Oxygen and carbon dioxide were also tried in place of air, and 
gave practically the same results as air. The latter was used under 
the hope that, at places of less pressure, the gas would be liberated 
from the solution in water; but it was found that the flow 
cecurred in a very spasmodic and jerky manner, though, on some 
occasions, the clear film was even more marked with this gas than 
with air, 

(3) Whatever might be the ultimate explanation of the clear film 
it is not very easy to see why the air should refuse to go into it, | 
unless on the assumption that the slower velocity of the moving | 
particles at that portion resulted in a greater pressure, and therefore 
the water itself, having a greater inertia, was naturally able to find 


















































Fig. 17 | 


ts way there to the exclusion of the air. Now, in the illustrations in 
the last paper, it was clear that both convex and concave surfaces 
showed a clear film; but it seemed desirable to make an experi- 
ment so that the convex and concave side could be compared 
un ler exactly similar circumstances of velocity and flow. For this | 
Pirpose an S-shaped section of a pipe having two complete bends 
was designed, in order to ascertain what difference of effect was to 
be Seen on the inner and outer sides. The result is shown in 
Figs, 12 and 13, It will be noticed in Fig. 12 that there is a com- 
paratively wide, clear film on the outer sides of the bends; at the 
Ponsa time, this is not very sharply defined or abruptly divided 
ye the darker portion containing the air. Round the inner side 
b the bend, the bulk of the air would naturally be forced, and 
cre it might reasonably be expected, unless the author’s hypo- 
: esis Is correct. there would be ne film at all. There is, however, 
= clear | order on the inner as w3ll as on the outer side; this, more- 
over, is much more clearly defined, and has a darker line of 


demarc ation, and is much narrower in width, thus clearly showing | 


When the inflow , 


| through in’ succession. 
| particular state of regulation very difficult to hit upon, and moré 


the natural tendency of the air to force itself against the skin 
which it is obviously not able to reach, presumably because of a 
layer of more slowly moving water. Fig. 13 shows the case with 
very little air, which, however, finds its way to the inner side of 
the bend, and makes the film quite visible. 


(4) But there is one test which appears to be more important | 


than all the rest, viz., the actual behaviour of a very thin sheet of 
flowing water. A trumpet-shaped mouthpiece has already been 
used. Fig. 14 shows a carefully photographed example of this, in 
which the clear film is visible throughout, Fig. 15 shows the 


| effect of contracting the narrow portion of such a mouthpiece to a 


very narrow space, viz., 025 of aninch. In this case the air is no 
longer visible, and appears to pass through in a very different 
state to that in which it passes through the wider portion, and the 
use of air for purposes of examination quite fails. Now it will be 
remembered that in the previous paper, attention was called to 
the fact that where the velocity was greatest the film was thinnest. 
If, now, the thickness of a sheet of water is about equal to that of 
| the film at a corresponding velocity, stream-line motion in the 


small holes in a separate cross supply pipe took the form of stream 
lines themselves. 

Section 11,.—Thu prod a tion and expe rimental iin vestigation of streadm- 
line motion.—In order to obtain a thin sheet of water, the new 
piece of apparatus shown in Fig, 16 was designed. The sectional 
view shows that a piece of plate glass with rounded ends—such as 
| A—is inserted in the ordinary slide, thus forming a small reservoir at 
the ends into which the water first flows, thence passing as a thin 
sheet through the main portion of the slide. At first colour was 
| admitted by means of a cross tube B, with very small holes at 





a 
> 





Fig. 15—Passage still further reduced, show.ng failure of air method 


regular distances apart, and certain colour band effects of a more 
or less blurred character were obtained. It was seen that the 
blurring effect resulted from the admission of the colour into the 
small reservoir where sinuous or rotational motion of the water 
existed. It became evident that the colour bands must be iatro- 
duced into the thin sheet of water itself, and Fig. 17 shows in 
section how this was done. The brass block C was fitted at the 
entrance to the thin sheet, and hand a row of very fine holes lead- 
ing to a hollow centre through which the colour was introduced 

from the outside.* This 

acted admirably, and the 

apparatus in this form 





























Fig. 18—Arrangement of apparatus for projecting results on screen 


sh set should, if the thin film theory is correct, be obtained. This, as 
will be afterwards seen, has been proved to be, beyond all doubt, 
the case. By a special contrivance, sheets of water in which the 
‘henomena of stream-line motion can be exactly produced were 


onstructed, and the results so obtained have enabled this | 

ipparatus to be used for specially obtaining stream-line formas | 
}. - : . - “a | which can be compared with those arrived at by means of mathe- 
illustrations of these effects, Fig. 10 of paraffin, Fig. 11 of sand: ompare y 


natical investigation. The subject has developed in such a way as 





| maintained up to a certain point. 





gave permanent and per- 
fectly steady colour bands 
showing stream lines to 
exist up to very high velo- 
cities—in fact, never 
breaking up at all at the 
highest speeds due to the 
available pressure head. 
For examining and photo- 
graphing the effects the 
arrangements shown in 
Figs. 18 and 19 were re- 
spectively employed. The 
supply and waste pipes for 
the main body of water 
are shown, the latterabove 
the former below the elec- 
tric lantern. The pump 
for supplying colour for 
the colour bands is also 
shown. In Fig. 18 is the 
small water slide in which 
most of the work for the 
present paper was done, 
the screen used for observ- 
ing and plotting results 
being also shown. In 
Fig. 19 is a large water 
slide which is fixed toa 
separate frame, which re- 
quires, however, such care- 
ful adjustment for steady 
colour band effects that 
it has not been used for 
any of the results pub- 
lished in the present paper. 
When an _ obstacle of 
unfair form, such as a plate or the cross section of a circular 
cylinder, was introduced, steady flow of the water round it was 
Beyond this point those 
colour bands in the path of which the obstacle was placed, 
although passing round it as before, did not remain perfectly 
steady after doing so, so as to regain their original form, but 
became more or less blurred ; the alteration of the inflowing water 
supply in the slightest degree could intensify or diminish this 
blurring effect. There 
was, however, always a 
velocity for which appa- 











Fig. 19—Apparatus arranged for photographing results fully 


to necessitate its treatment at length in a separate section. It is 
no: hard to understand, in view of what has already been said, why 
the use of air failed to produce a film or border line with thin 
sheets, whereas such a film occurred with the use of comparatively 
thick sheets of water. The bubbles of gas or air appeared to 
collect into one large body and go through at intervals, sweeping 
cut the water so that alternate bodies of gas and water passed 
The only exception to this was witha 


difficult to maintain, when very minute bubbles of gas issuing from 








rently perfect stream-line 
motion round an obstacle, 
whatever its shape, coulu 
be produced and main- 
tained. The above results 
seem to prove definitely 
the existence of a zone of 
parallel or  irrotational 
flow corresponding to the 
thin film which has been 
so fully discussed. It will 
be remembered that in 
the author’s previous paper 
special experiments were 
illustrated showing the 
thickness of the film to be 
diminished as the velocity 
was increased, and in de- 
scribing them it had been 
said that the experiments 
‘*bear out the view that 
the width of the film de- 
creases with increase of 
surface velocity.” Now 
in one case, careful mea- 
surements, by means of 
distance pieces, of the 
thin sheet in the new ap- 
paratus, proved that it 
was ‘025in. (jyin.) thick. 
For this thickness of sheet, 
the stream lines, although 
while straight, were per- 
fectly stable up to any 
velocity, were not beyond 
a certain velocity stable 
after passing round a plate 
broadside to the stream. 
The frame was then care- 
worked down to 

make the thickness *02in. 
(;4in.); it was then found that stability could be secured after 
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* The greatest difficulty was experienced in finding suitable colouring 
material for photographing the stream lines. When aniline dye was 
used in sufficient density to give a clear line in the photograph, the fine 
holes soon became choked. Permanganate of potash gives beautiful 
results from an optical point of view on the screen, but were of little use 
for photographing direct. At last, after many trials, a mixture of pyro- 
gallic acid and iron sulphate, neutralised with ammonia, was used, the 
non-actinic properties of which are excellent. The stream lines are so 
steady that they can be photographed from the projected image on the 


screen, 
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passing the obstacle at a velocity much beyond the limit in 
the previous case. ‘The relation between the velocity 1nd thickness 
of the film might thus have been investigated ; or, in other words, 
the critical velocity for thin sheets of water under different circum- 
stances ; but inasmuch as the forms of the stream lines themselves 
were slightly different at different velocities, when what appeared 
to be a critical velocity was exceeded, and probably the question 
of viscosity was involved, it was evident that the whole subject 
would require a considerable amount of time to properly investigate 
it. On the other hand, there appeared such a new and important 
field opered up for investigation of the shape of stream lines 
themselves under various conditions, and in particular the com- 
parison by means of experimental results, when true stream-line 
motion was ensured by a limited velocity, with those of mathe- 
matical investigation on the subject, that 1t was thought better for 
the present to proceed with the latter research, 
(To be continued.) 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE TRAINING OF ENGINEERS IN JAPAN. 

S1r,—With limited space for his subject in the columns of THE 
ENGINEER, and under the difficulties in getting exact information 
about events, the chief of which happened a quarter of a century 
ago in an Eastern country, your Special Correspondent succeeded 
well in his summary account, with comments, of the history of 
engineering training in Japan, which appeared last December 3rd 
and 10th. But some additions need, I think, to be made to it in 
justice to some who have taken part in that training ; and evidently 
so also thought my friend Prof. Robert H. Smith, and an anony- 
mous “ well-informed ” contributor writing on the same lines as 
Prof. Smith. That engineer, however, left Japan twenty years 
ago, and his letter—December 10th—shows him to be very imper- 
fectly acquainted with the progression of affairs since then. 

Mr. Smith, besides adding some names to your correspondent’s 
list, has told you something of his own participation in the intro- 
duction of engineering training into Japan, all mention of which 
had been omitted by your correspondent. Prof. John Perry, 
F.R.S., should also have appeared among the portraits given of 
the pioneers, if not for the satisfaction of engineers in London, 
who know his face so well, at least for that of the wider circle of 
those outside who also see THE ENGINEER. His career in Japan 
as professor of engineering ran nearly parallel in time with that of 
Prof. Smith. The name of another man not mentioned, or if 
mentioned, who deserves more notice, as having for eight years or 
more worked very successfully in the cause of engineering educa- 
tion in Japan, is that of the professor of engineering in the 
University of Dublin, Mr. Thomas Alexander. Prof. Waddell, too, 
taught engineering in Japan for some years—four, I think ; he is 
the well-known railway bridge engineer in U.S.A. In connection 
with the teaching of specific engineering, the bare mention of Mr. 
J. A. Ewing, F.R.S., professor of engineering in the University of 
Cambridge, who made himself distinguished in Japan in engineer- 
ing education, can be deemed sufficient notice only because the 
chief work he did was when acting as professor of physics and in 
original research, though his appointment was that of professor of 
engineering. Physics forms, of course, an essential part of engi- 
neering science, and it is therefore proper to supply the omission 
of the name of Prof. W. E. Ayrton, F.R.S., who did so much, in- 
directly, for engineering in Japan as the founder of the training 
of engineers in physical knowledge and research. Prof. C. G. 
Knott, now of the staff of the University of Edinburgh, did also 
well-recognised work as professor of physics, but hardly touched 
the training of engineers. As former professors of mathematics in 
the College of Engineering, it is only proper to add the names of 
Mr. D. H. Marshall, now professor in Kingston, Canada, and of 
Captain F, A. Brinkley, R.A., retired. The names of several 
foreign engineers who have in past years carried out works of some 
magnitude for the Government with Japanese assistant engineers 
might well, perhaps, be brought in also, as having had at times 
important influence upon training, but even so they must be left 
out by me as they have been, for evident reasons, by your Special 
Correspondent. To have called attention to those who have taken 
part in the education of engineers in Japan—as your Special 
Correspondent, as Prof, Smith, and as the present writer have done— 


should be the surest and simplest way to enable engineers at home | 


to judge of the degree of soundness and excellence of the instruc- 
tion which the engineers of Japan have received. A very few 
Japanese engineers, though, have been trained abroad, the most 
notable instance being the present director of the College of Engi- 
neering, Furuichi—Fourouitsi—who was educated in France, and 
does not even speak English, and who ranks highest among engi- 
neers in the Government service. Still, in practical engineering, 
the eminence is unsurpassed of Mr. Tanabé, graduate of the 
College of Engineering, and for some time professor of civil engi- 
neering in the College in succession to his former master, Prof. 
Alexander. 

While, as will have become plain, there are many engineers who 
may claim to have each done something in Japanese training—and, 
in individual cases, sometimes very much—there is, it may truly be 
said, and in justice must be said, one to whom, almost alone, 
Japan owes its well-organised and elaborated system of engineering 
education, namely, to Dr. Henry Dyer, of Glasgow, one of the 
Governors of the Glasgow and West of Scotland Technical College, 
whose latest act in connection with it has been the selection this 
year of a professor of naval architecture in the College of Engi- 
neering, as colleague to Mr. Miyoshi, professor of the same subject. 
Dr. Dyer came to Japan in 1873, not as a professor of engineering 
only, but to found and organise in all its details, large and small, 
an institution for the education of engineers in Japan. He was 


given a salary proportioned to his double duties, and an extent of | 


power in the control of affairs quite exceptional for a foreigner in 
the Japanese service, whether then or since. The result of his 


work was the College of Engineering, the first school of engineering | 


of any k/nd in the country, and such as could hardly have been 
developed under Jess favourable circumstances, Its magnitude of 
plan and completeness of execution soon made it far and away 
the most prominent educational institution in Japan. 
attracted, too, the particular notice »f the foreign—British and 
other—community in Tokyo and the Treaty port of Yokohama, 
some of whom dubbed it ‘ Dyer’s” College, and in conjunction 
with some wealthy Japanese notables endowed it with a very 
respectable fund to provide annual prizes for the cadets. 

There ‘s still—twenty-six years after Dyer’s advent to Japan—a 
College of Engineering, and only one, if the excellent School of 
Technology in Tokyo, referred to by your Special Correspondent, 
and the very beginnings of what may come to be an institute of 
engineering in the new College of Science in Kyoto, may be passed 
over. This infant institution was also mentioned by your Special 
Correspondent as part of the new Kyoto Imperial University. He 
however, incorrectly named Professor Nakasawa—who is director 
of the Kyoto College of Science—as being president of the Kyoto 
Imperial University, the actual president being Dr. Kinoshita. To 
return to the only organised college, the Tokyo College of Engi- 
neering, its numerous professional staff are almost exclusively 
Japanese, who with few exceptions—none as regards engineering 
proper—are graduates of the College of Engineering of early days. 
Professor West, already of fifteen years’ standing, is the only 
foreign member of the staff, except Professor Hillhouse just 
appointed. In the College of Engineering now existent, served for 
some years also Mr. W. K. Burton as professor of sanitary engi- 
neering ; he came too late to Japan to be connected with the 


— 
o 


institution to which Professor Smith refers, and has now taken 
part in engineering training in the College outside his own 
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important subject, as Professor Smith supposes he has. He is still 
in active service with the Government, adding to his already high 


in the College of Engineering is now in the hands of a Japanese 
professor. 

The museums of engineering in the halls and corridors of the 
College are at first sight apparently the same as of old, differing 
mainly in having grown in extent. The courses and somewhat 
elaborate subdivisions of engineering subjects are also essentially 
the same as of old, differing only, in fact, like the museums, in 
having been somewhat enlarged and extended. But there has been a 
break in the history of the College which might have been momentous, 
and it no longer occupies the same buildings and locality as of old, 
a fact which Professor Smith mistakenly has made much of, to the 
detriment of the reputation of the College as it used to be. 
College, indeed, passed through troublous times, but never suffered 
depression from its high level of excellence and usefulness, Its 
ditticulties arose from there being another school or faculty of en- 
gineering in Japan, struggling not only to emulate it, which was 


Government department. It is this school, unnoticed by your Special 
Correspondent, to which Professor Smith belonged, and to which he 
has very properly called the attention which it deserves for the valu- 
able partit took in engineering education, especially during the earlier 
period of its existence, when Professor Smith had to do withit. Its 


under Dyer’s guidance, and in this way this Colleg 
started in 1873, as I have said, by the Department of Public Works 
to educate engineers for its own service. Having strenuously, but 
in vain, opposed this action, the Department of Public Works, in a 
sphere which the Department of Education claimed to belong its- 





in engineering by establishing a 
institution of its own, having litt 
even, but which, insignificant as it then was, proved afterwards to 
have been the nucleus of the future university—I may even already 
say universities—of Japan. 
wrofessor of engineering in that institution, accompanied by Mr. R. 
V. Atkinson to be professor of chemistry. The institution became 


ger angry, of engineering in an 


two and only qualified teachers in the school. Prof. Smith himself 
and those of his successors—he only stayed four years—have been 
sufficient, it may be taken as certain that a great school of engi- 
neering would have been created, But in comparison with the 


much that is essential to the well-being of such a school. 


school, and there were few opportunities to put out the pupils of 
the school to work of any kind, all, or nearly all, engineering works 
being part of the Department of Public Works, and — only to 
the cadets of its.college. For twelve years it ran a languishing 
life as part of what had become the—old--Tokyo University by a 
junction and development of the earlier school with schools of law 
and medicine. Only two or three months before this older univer- 
sity ceased to have an existence of its own, was ‘the Faculty of 
Engineering and Technology separated as something distinct from 
the rest of the science section of the then university, the hope of 
the university being that by so elevating it into a section by itself 
it might be enabled to ncminally absorb the great and successful 





economy, of the Department of Public Works. When that 
happened, however, events did not turn out in the way hoped for, 
and could not well have done so, That spirit of fair play and 


character prevailed, and the Tokyo University of the time, with 
its great schools of Jaw and medicine, and its very small schools of 
literature, science, and engineering or technology, was united in 
1886 with the College of Engineering of the time on equal terms, 
and the—Tokyo—Imperial University constructed out of them. 
To quote from the ‘‘Calendar” of the present university :—‘‘ On 
the Ist of March, 1886, the Imperial Ordinance, No. 3, was pro- 
mulgated for the organisation of the Teikoku Daigaku, or Imperial 
University, and the Tokyo Daigaku and the Kobu Daigakko 
—College of Engineering—were merged in the new institution. 





six—were five—law, medicine, engineering, literature, science, 
| and, later, agriculture, and that the Ist of March is a “ red- 
| letter” day in the ‘‘Calendar,” being solemnly observed by 


reputation as a sanitary engineer, but the teaching of that subject 


reasonableness which is so eminently a part of the Japanese | 


e claim to be a school of science | 


has given you some account of what he did, and could his exertions | 


College of Engineering, which also had the start of it, it lacked 
There | 


was, besides, no legitimate demand for the existence of a second | 
| but found steam coming from the cock in lieu of water. 


| 
| 


college—just as Professor Smith supposes that it did do—for it | 
had then become certain in Government circles that the College | 
would soon be cut adrift through the abolition, on grounds of | 


Hiromoto Watanabe, then the Governor of Tokyo, was | 
appointed president of the university. In April curricula 
of instruction for the several colleges of the university | 
were established.” To this I add that the colleges are | 


| pretation of the quotation given. 


speechifying, feasting, and no work, as the Foundation Day of the | 


university in 1886, 
The “new” College of Engineering carried on its work for more 
| than two years—till July, 1888—in the buildings of the ‘ old” 
College. The School of Engineering of the ‘‘ old ” university con- 


tributed a solitary cadet in mechanical engineering, and but very | 


few in civil engineering, no foreign professor of engineering 

| Professor Waddell retiring—and only one or two Japanese assistant 
| professors of engineering. Such small additions to the members 
| of the old College were naturally hardly perceptible. But at once 
| all appearance of foreign administration of the College was re- 
| moved by replacing the English principal who had succeeded Dr. 
Dyer, that is, Dr, Divers, F.R.S., by a Japanese engineer as 
director, Professor Furnichi, already referred to, and new to both 
the late schools. Fora time it was in agg ae to leave the 
| College permanently in the old buildings, but on grounds of 
economy of administering the affairs of the university, it was 
decided to have new buildings near those of the other college 
buildings, which should not fall short in elegance and complete- 
ness for their purpose of those of the old College, and which 
should therefore utterly surpass any that the old University 
Faculty of Engineering had been lodged in. The architect chosen 
was Professor Tatsuno, a former graduate of the College of Engi- 
| neering. Toquoteagain the‘‘Calendar”:—‘‘On the 31stof July, 1888, 
the College of Engineering was removed to the new brick buildings 
just completed for its use.” Enough has now been here written to 
convince Professor Smith, as well as yourself and others, how 
mistaken he has been in his corrections of the statements of your 
Special Correspondent. 

There is only left me, in order to complete this long account of 
the foundation and growth of engineering education in Japan, to 
show in what estimation Japanese engineers and the Imperial 
University hold the services of Dr. Dyer. With the one exception 
of the Geographical Society, the Engineering Society of Japan is 
the most influential learned society in the country. It has a 
journal of its own, and a very long roll of members, but it has few 
honorary members, of which only three are foreigners. Of these 
three, again, but one is an engineer, and he is Dr. Dyer. Again, 
in the ‘‘ Historical Summary ”—Chronology would be more 
correct-—of the Imperial University contained in its ‘‘Calendar,”’ no 
one is mentioned at all except its successive presidents and Mr. 
Henry Dyer, the first Principal of the College of Engineering. It 
is not customary in Japan to refer to individuals in official— 
so-called—histories of institutions. The honour to Dr. Dyer is 
therefore especially great that he is not only named, but the value 
of his services acknowledged. Until a few years ago his services 
used also to be enumerated, but that part of the notice of him has 
already been deleted. In the ‘‘ Calendar” five years ago, and in 
those preceding it, he is thus referred to:—‘‘ In June, 1882, the 
term of engagement of the head professor, Mr. Henry Dyer, 
expired. He first arrived in Japan in June, 1873, was appointed 
head professor, and occupied at the same time the Chair of Civil 
| Engineering. At this time the College was still in its infancy, and 
| he set himself to plan the curriculum, and formulated the various 


| Collegerulesand regulations, He alsoplanned thecollege buildings, 





| 
| 
| 
| 
| 
| 
| 
| 
| 
| 





That | had been, | may point out that these words were first 


| 
| 


well, but to replace it, if it could, in its commanding position as a | 


origin was due to the establishment of the College of Engineering | 
e had been | 


| self exclusively, the latter department jasserted its right to educate | 


Mr. Smith came out in 1874 to be | 


: ! ‘a | produce a saving 
rapidly more effective, due largely to the energy and ability of these | a ie 


=— 
As head professor he discharged his duties with untiring dij; 

for the long period of almost ten years. For these r, 8 diligence 
he was leaving Japan he was decorated with the Third - When 
the Rising Sun, and was also appointed honorary head weer of 
of the Engineering College.” Here we see “clearly emt 
ledged the part Dyer has played in organising edye wcknon. 
engineering from the beginning, as well as his double ation in 
principal and also professor of mechanical engineering ; potion, 
** Calendar ” puts it, ‘‘ head professor, and occupier of the Chai the 
Civil Engineering.” It is not quite accurate to say that the tine . 
his engagement has expired, for he was to be kept in office Mme of 
Japanese should be found deemed competent to succeed apie 
he resigned of his own accord. ‘To account for these slig » and 


and to enhance the value of this recognition of what his influence 
ce 


. Ww i 
him four years after he had left Japan, EDWARD = of 
Tokyo, Japan, March 24th, " 


LIVE STEAM FEED-WATER HEATERS, 


Sik,—Looking through cuttings from some of your ok 
cations, we came across the enclosed relating to live st 
water heaters, and being twenty-four years old it may h 
notice, and be of interest in view of discussions there h 
been on the subject. BURREL 

Millwall, London, E., May 38rd. 

SAMBROOK'S FEED HEATER. 

Sir,—In your correspondent’s remarks on the various articles exhibit 
at the Manchester Exhibition allusion is made to Sambrook's feakes ed 
heater, in which he says that it is difficult to believe that Sambr: a 
feed heater is based on correct principles, as, instead of utilisin the 
exhaust steam, actual live steam is taken from the boiler and em A | 
for this purpose, that is, to heat the feed-water. 1 had heard a io 
same feed-water heater some time, and that it was fixed in an oi] mill . 
Liverpool, and being in that locality 1 called and saw what | at ta 
thought could not be a feed heater, but on closer inspection | found the 
the woodcut in your impression of February (ith was thy thing e, 
shaving; in fact, it takes up so little space that it might be easily pa } 
by and not noticed ; but it is said some good things take up little s 2 
Now, if my information from the engineer be correct, this heater don 
of 10 per cont. in coal, and that they can keep sine 
when this is in use, but not when out of use. It is in connection with 
one of Barton's feed-water heaters—that heater having been previously 
fixed—and works thus: The feed-water passes first through Barton's 
heater, then through Sambrook’s into the boiler. Now | saw, throug 
the kindness of the engineer-in-charge, the water pass through Barton's 
alone; the result was, steam fell some 7 Ib. or 81b. in twenty-five minutes 
I tried a small test water cock in the feed pipe, and the feed was yo 
doubt hot, but I could bear it to run on my hand for some time without 
being scalded or in any way hurt. After this the man turned the feed 
through Sambrook’s heater; in a few minutes I again tried the pet-cock 
} : I remained 
there some twenty minutes, and the steam was again up 8 lb. as before 
Now the engine continued to work during all this time, no difference 
being in the work it had to do, but the number of revolutions haq 
decreased with the loss of steam, and it had again come up to its number. 
as before the change, with the return to full pressure. | must her 
remark that the furnace is supplied with coal—slack—from a celf-acting 
feed hopper, su no dodging was done to produce this result. . 

The engineer told me that they saved some 2 to 24 tons of coal per 
week by its use; he spoke in high terms of its work, and said the pro- 
prietor liked it much. I heard that there were a few more at work in 
Liverpool, but my time being short [ could not go and see them; but 
from what I heard they were all giving out about equal results to this 
one; the others were working without being in connection with any 
other heater. : 

I had hoped that some of your numerous correspondents would have 
made some remarks on this matter. I must confess that, like your 
correspondent at Manchester, Iam at a loss to account for this result: 
but there it is to be seen. Now what I should like to find out is the 
reason of this saving in fuel and increased steam pressure. If you will 
kindly let this letter appear in your valuable paper it may cause some 
parties in Liverpool to inquire further into this matter, and if found 
correct it will be a good thing for those using steam, considering th: 
present high price of coal, and may lead to something else being dis. 
covered in the working of boilers economically. K 


Lynton-road, St. James-road, E.C. 
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THE BALANCING OF ENGINES. 

Sir, — Your editorial reviewing my paper on ‘‘ The Balancing of 
Engines " makes reading which is at once amusing and saddening 
tome. Amusing, because of the sanguine and nonchalant way in 
which you ‘‘ solve” a very stiff problem. Saddening, because it is 
a grievous affair to have one's serious efforts dealt with in » 
Highty a fashion. 

In the first place, I must protest against the selection and inter- 
Its simple motive was to call 
attention to some effects of partial counterweighting, and it can- 
not fairly be described as an attempt at proving a self-evident fact 
which has been duly recorded before. Apparently you find my 
language and illustrations too general and comprehensive, but 
that is the fault of the subject. Any one who has endeavoured to 


| put mathematical results into words will know how painstaking 





and cautious it is necessary to be in this respect. For too realistic 
a rendering of the mechanical picture which presents to the miyd, 
will often commit to serious error—error, too, which seems to beat 
all the sanctity of mathematical truth. 

Singularly enough, you fall in this way yourself. The beautt- 
fully-simple picture of a perfectly-balanced engine you draw for us 
is a delusion and a snare ; for you fail to note the connecting-rod 
effect, which practice as well as theory has shown to be a very 
significant thing indeed. Perfect balance would require the centre 
connecting-rod to be a ‘‘ reverse” one as regards the otber two: 
i.e., its crosshead must be below the crank shaft if those of the 
others are above it, and vive rersd. The practical difficulties there- 
by encountered are decidedly not small. In fact, one views them 
with a very dubious eye indeed. Still, Messrs. Belliss and (o., | 
understand, make such engines when required. 

For the rest, my paper did mention this construction ; and Figs. 
1 to 3 cover it in a general form. There is therefore no justifica- 
tion for your final remarks. These show how you fail to appre- 
ciate the perfectly general character of my arguments and diagrams, 
which I particularly explained, and was very careful to maintain. 
It must further be understood that a great deal of compression had 
to be exercised in order to cover the ground impartially in the 
scope of a single paper. ; 

Finally, may I remind you that the paper had no pretension of 
dealing with the pretty surface work of mechanical engineering. 
It aimed only at underlying design ; the essential but hidden 
principles of mechanisms. Its objects were to bring out important 
facts relating to inertia stresses, and to review the balancing ques 
tion from impartial standpoints. What it particularly avoids is 
showy advocacy of any one system of balancing. I hold strong 
opinions thereon naturally ; but I think also that such personal 
elements must be considerably suppressed if a paper of this kind 
is to be general utility. One should strive rather to raise critical 
faculties, to form conclusions for themselves, than to lull them into 
acceptance of one’s own, James Wuircuer, A, Inst. E.E. 

Nottingham, May 4th, 


CLYDE NEW GRAVING DOCK, 


Sir,—With reference to your notes on the very satisfactory 
trials of the pumps for the above dock in your last week’s issue, We 
shall be glad if you will allow us to state that the large pumps suit- 
able for pipes 5ft. internal diameter were specified to be of our 
make, and were manufactured by us. We were fully responsible 
for the guarantees in connection with them. Our contract stipu- 
lated that the pumps were to discharge the very large quantity 
of 13,762,500 gallons in two hours, against a considerable head, 
which they did at the trials in about 22 minutes less time than 
required. In addition to this, during the whole of the run the 
speed was considerably under that specified. GWYNNE AND CU. 

Brooke-street Works, Holborn, London E.C., May 2nd. 
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THE ENGINEER 








— | 
E THIRD INTERNATIONAL CONGRESS OF | 
THE \PPLIED CHEMISTRY, VIENNA, 1898. | 
‘ and the medical 


Last year the geologists, the + nb pani ag oo 

ion had their great international meetings. is year it i: 
professtol f the chemists, and they are to foregather in Vienna, 
the er rad erial town on the Danube,” asitis affectionately called 
«the old Himinary programme, which publication extends over 
in the = demy octavo pages, and shows that the Congress is 
forty seve al with matters of considerable general interest. The 
going to ee » Congress is to take place from July 28th until 
i, 1898; that is, during five days. The regulations 
three pages, and the third regulation runs thus: ‘ For 

. settlement of the tasks of the Congress there will be. two 
mee 1] meetings, arid a greater number of special consultations. 

ides these there will be excursions, for the purpose of visiting 
eee institutes and establishments.” At the two general 
scientine subjects of general and international importance will be 
eed . such as uniformity of methods, instruction in applied 
cons : 

homistry, XC. 
pant yn No. 4 runs as follows : 

Reg ( ‘ ingress will be divided into twelve sections :—Section 1: 
ot _ yd tical chemistry and chemical instruments, General 
— of analysis, analytical apparatus, measuring instruments, 
metho ota ‘ke. Section 2: Chemistry of food, medical and 
sence chemistry. The chemical and physical analysis of 
ar discussions of chemical questions regarding foods in trade 
which do not come under the head of another section ; further 
estions of medical and pharmaceutical chemistry. Section 3: 

Agricultural chemistry experiments and 

Section 4: Sugar industry, starch and 
Section 5: Zymology.--Sub-section 1, 
ry and malt manufacture. Sub-section 2, Alcohol and yeast 
Section 6: Oenochemistry. Section 7: Chemical 
of inorganic substances. Sulphuric acid, soda and 
chloride of lime manufacture, alkaline industry, artificial manure 
production, lime and cement industry, industry of illuminants, 
glass, china, and earthenware manufacture. Section 8: Metallurgy 
and industry of explosives. Section 9: Chemical industry of 
organic substances. Industry of aniline dyes, dyeing and _ print- 
ing, manufacture of pharmaceutical preparations, chernistry of 
fats, oils, and lubricants, paper and xylonite industry, tannery 
and glue manufacture. Section 10: Chemistry of. the graphic 
industry. Photo-chemistry, photographic and chemical printing, 
colour printing Section 11: Questions of instruction and general 
affairs of chemists. Section 12: Electro-chemistry. Questions 
which belong to several departments at once will be discussed in 
common meetings of the sections concerned. ‘ 

This list certainly seems to be sufficiently comprehensive to 
satisfy the most exacting chemical technologist ; and there appears 
tobe even much less reason for any complaint on the score of 
meagreness in the preliminary schedule of the matter to be sub- 
mitted for consideration in the various sections. Taking, for 
example, Section 8, the following is the scheduled list of 
subjects :—(1) Modes of rendering mining and smelting waste 
drainage, gases, &c.—useful or hartuless. (2) Investigations on 
the comparative coking qualities of different kinds of coal. (3) 
The market of bye-products from coke ovens. (4) The character 
of the effect produced on the quality of the iron, by the processes 
at present in vogue for the production of wrought iron. (5) The 
relationship of chemical composition and microscopical structure 
to physical pr yperties in iron. (6) Investigations on the effect 
pr duced by foreign substances on the properties of various metals. | 
(7) Effect of gases on the properties of metals. (8) Effect of 
mechanical treatment at different temperatures on the properties 
of metals, especially iron, (9) Electrical extraction of metals. | 
(10) Methods of determining the separate constituents in metals. 
(11) Methods of estimating air and gases in mines, smelting works, 
furnaces, &c. (12) Application of water gases in metallurgy. 
(13) Application of furnace gases as motive power, (14) Com- 
bating tire-damp chemically. (15) Methods of examining the 
itmosphere in mines. (16) Composition and properties of the 
gases encountered in mineral wax mines. (17) An international 
agreement as to State interpositions with reference to explosives. 
(18) Establishment of principles upon which to hase, as far as 
possible, a reliable testing and discrimination of explosives and 
explosive materials for use in gassy coal mines. (19) Methods of 
testing the chemical and balastic nature of the different categories 
of explosives, (20) An inquiry as to whether the danger due to 
sensitiveness to percussion, concussion, &c., and liability to spon- 
taneous ignition, is increased or diminished by the blasting 
materials more recently introduced into use. 

Then Section 1 already includes twelve subjects ; Section 2, in 
three sub-sections, thirty subjects; Section 3, seven subjects ; 
Section 4, fourteen; Section 5, in two sub-sections, twenty- 
three; Section 6, eighteen; Section 7, eleven; Section 9, 
in five sub-sections, not all arranged, thirty-three ; Section 10, 
nine, many of considerable comprehensiveness ; Section 11, two ; 
and Section 12, five; whilst the patent question, Xc., the 
harmless disposal of factory refuse, &c., and injurious effect of 
factory gases, &c., are to be considered by all sections. 

So that there will not be very much time to spare during the 
tive days’ session, nor would there be even if this period were many 
times manifulded and the subjects very much simplified ; but 
there is no doubt that those most suitable for consideration will be 
selected for the purpose, and, anyway, it is evident that chemical 
matters are going to be most exhaustively ransacked to supply 
interesting matter for the assembled scientists. 

Turning now to the “‘ picnicking,” this includes visits to the Jubilee 
Exhibition ; to the Vienna gas and waterworks ; to the experi- 
mental, agricultural, horticultural, viticultural, and brewery insti- 
tutions of that city, and its breweries and malt-houses ; to tile 
works, water-gas installations, mineral oil refineries in the neigh- 
bourhood ; and to the Viennese royal and imperial printing works 
and printing technical schools and research institutions and art- 
photography departments, as well as an excursion to the Syrian 
iron mines and smelting works. 

A Congress promising so much interest might be expected to 
prove attractive ; so we find all provincial centres of Austria and 
Hungary have appointed Committees, and foreign countries have 
selected representatives including Argentine Republic, Belgium, 
Brazil, Bulgaria, Chili, Denmark, Ezypt, Greece, Germany, 
France, Italy, Japan, Java, Mexico, Netherlands, Norway, Peru, 
Portugal, Roumania, Russia, Sweden, Servia, Spain, Switzerland, 
Turkey, and the United States, all have appointed representatives, 
France being more particularly conspicuous by the thoroughness 
with which it has entered into these preliminaries, and England 
by its abstention. 

There are arrays of major and minor officials, foreign and home, 
noble and otherwise, in connection with the various committees 
and sections, but the Organising Committee is comprised as 
fullows:—Honorary president, Professor Dr. A. Bauer. General 
secretary, F. Strohmer. President, Professor Dr. H. v. Perger. 
Vice-presidents, Professor Dr. J. M. Eder, Professor Dr. E Ludwig, 
Professor Dr. E, Meissl, Professor F. Schwackhifer. Secretaries, 
Dr. H, Heger, A. Stift. The office is Vienna IV./2 Schénburg- 
Strasse 6, and any inquiries are to be addressed to the general 
rg wal at that address. The subscription to the Congress is 
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LAUNCHES AND TRIAL TRIPS. 





, ON Wednesday, April 27th, the cargo steamer Gambia, which 
has been built by Sir Raylton Dixon and Co., Limited, Cleveland 
Dockyards, Middlesbrough, to the order of Messrs, Elder, Demp- 





ster, and Co., Liverpool, proceedéd out to sea for her official trials 
under the command of Captain B. P. Evans. Her principal | 
dimensions are 320ft. by 44ft. by 26ft. moulded, and has a dead- | 


weight carrying capacity of about 4650 tons on a light draught of 
water. She is fitted as a first-class cargo steamer, with only a few 


| spare rooms for passengers, but very complete discharging gear, 


&c. Triple-expansion engines have been fitted by Messrs. T. 
Richardson and Sons, Limited, of Hartlepool, having cylinders 
32in., 36in., 59in, by 42in. stroke, with two large boilers working 
at 160 1b. pressure. At the conclusion of her trials, which were 
most satisfactory, the vessel proceeded to South Wales to load. 

The s, s. Lokoja, a fine steel screw steamer, built to the order of 
Messrs, Elder, Dempster, and Co., of Liverpool, by Messrs, C. 8. 
Swan and Hunter, Limited, Wallsend, went out on trial trip 
recently, and the trial runs were very satisfactory, a speed of 
over 12 knots average being obtained. The owners were repre- 
sented by Captain Evans and Mr. Lees, these two gentlemen 
having superintended the construction of the ship and machinery. 
The principal dimensions of the steamer are :—Length, 340ft.; 
breadth, 45ft. 3in.; and moulded depth, 28ft. 9in. There are two 
decks laid, full poop, long bridge-house amidships, and full top- 
gallant forecastle. Accommodation for the captain and officers 
and engineers is provided on the top of the bridge deck. There 
is a cellular double bottom, also six steam winches, and all modern 
appliances for the rapid discharge of cargo. The engines are by 
the North-Eastern Marine Engineering Co., Limited, of Wallsend, 
having cylinders 24in., 40in., 64in., with 42in. stroke, and two 
large boilers with a working pressure of 1701b. The vessel is 
classed 100 A 1 at Lloyd’s, and built under special survey. 

On the 21st ult. Messrs. Ropner and Son, Stockton-on-Tees, 
launched a tine steel screw steamer of the following dimensions, 
viz : Length between perpendiculars, 336ft. 6in.; breadth 
extreme, 46ft. 6in.; depth moulded, 27ft. 3in. The steamer has 
been built to the order of Messrs. R. Ropner and Co., West 
Hartlepool, and is of the three-decked rule, fitted with the 
builders’ patent trunk, full poop, bridge, and topgallant fore- 
castle. The saloon and cabins for captain and officers will be 
fitted up in the poop, the accommodation for engineers will be in 
two iron houses on the bridge deck, and the crew will be berthed 
in the forecastle as usual. She has double bottom on the cellular 
wrinciple for water ballast, and will carry about 5925 tons on 
Joyd’s summer freeboard, on a light draught of water ; she will 
have all the most recent appliances for the expeditious and 
economical loading and unloading of cargoes, has direct steam 
windlass, steam steering gear amidships, with powerful screw gear 
aft, six large steam winches, to which steam is supplied by two 
large donkey boilers working at 1601b. pressure, pris. 20 anchors, 
&c. This is the twelfth trunk steamer launched, and the third one 
of this type for the same owners. She will be fitted with a set of 
powerful triple-expansion engines by Messrs. Blair and Co., Ltd. 
On leaving the ways Mr. W. Ropner, of West Hartlepool, gave 
her the name of Tenby. 

The steam yacht Joyeuse, designed and built by Messrs. Day, 
Summers, and Company, Northam ltronworks, Southampton, for 
Mr. Hamilton Fletcher, of Pyt House, Tisbury, was launched by 
the firm on Saturday, April 23rd. The dimensions of the yacht 
are:—Length between perpendiculars, 145ft.; breadth, 22ft.; 
depth, 14ft.; tonnage, 350. She is to be fitted with triple- 
expansion machinery for 500 indicated horse-power, the cylinders 
being l4in., 22in., and 37in. diameter, and the stroke 27in.; the 
boiler is 12ft. 6in. diameter and 10ft. long, the working pressure 
being 160 1b. The vessel and machinery have been constructed to 
Lloyd’s highest class and under special survey. The accommoda- 
tion below deck consists of large dining saloon, 20ft. by 12ft., 
placed forward of the machinery. This apartment is panelled 
entirely with mahogany, the panelling being of a very elaborate 
nature ; the furniture is also of mahogany, and this wood is used 
throughout the vessel for the dado and furniture of all the state 
rooms, which are six in number. The officers’ and crew's accom- 
modation is in the fore part of the yacht. On deck the deck- 
houses extend for about one-third the vessel’s length amidships, 
the smoking-room and companion entrance to owner's state cabins 
being fitted in the after end, and a large saloon, with staircase to 
the dining saloon below, in the forward end. The engine and 
boiler casings and gallery occupy the centre of the deck-house ; a 
shade deck is titted from end to end of the deck-houses, extending 
to the sides of the vessel. The yacht is to be fitted with electric 
light throughout by Messrs. Scott and Mountain; Messrs. Bow, 
McLachlan, and Co. are supplying the steam steering gear, which 
will be titted on the rudder head ; and the steam windlass is from 
Messrs. Thos, Reid and Sons. The boats have been built by Messrs. 
Summers and Payne. 

On Saturday afternoon, the 23rd ult., a twin screw and mail 
passenger steamer was launched from Sir James Laing’s yard at 
Sunderland. She is one of three fine steamers built to the order 
of Messrs. M, Samnel and Co,, of London, on behalf of the Tokyo 
Kisen Kalinshiki Kaisha, of Tokyo—otherwise the Oriental Steam- 
ship Company of Japan—for inaugurating a new fast service 
between China, Japan, and the United States. The general 
dimensions are as follows:—Length, 441ft. over all; depth 
moulded, to upper deck, 32ft. 6in.; breadth, 50ft. 6in. The vessels 
are desizned for a speed of nearly 17 knots per hour, the engines 
being in duplicate, with cylinders of 28}iu., 46in., and 75in. dia- 
meter respectively, and a stroke of 48in. There are four double- 
ended boilers and one single-ended, giving a total heating surface 
of about 20,000 square feet, and calculated to develope 7500 indi- 
cated horse-power, the whole of the machinery having been con- 
structed by Messrs. George Clarke, Ltd. The vessels have been 
built under the immediate supervision of Messrs. Flannery, Bag- 
gallay, and Johnson, of London and Liverpool, who have been 
associated throughout with Captain Tomioka, the owners’ repre- 
sentative resident in this country. In both hull and machinery 
departments the rules of the Imperial Japanese Government and 
of the Board of Trade in this country have been strictly conformed 
to, and the steamers are being built to Lloyd’s highest class. The 
passenger accommodation is of the most luxurious description, and 
provides for eighty-nine first-class, twenty-eight second-class pas- 
sengers with servants, and 200 emigrants. There are special suites, 
handsome saloon capable of seating all the first-class passengers at 
the same time, lofty social hall artistically decorated, ladies’ and 
smoking-rooms for the first-class, with equally efficient arrange- 
ments for the second-class passengers. Electric light is supplied 
throughout, and ample provision has been made for heating during 
the cold season, and for thorough ventilation, while a complete 
freezing installation and cold rooms for provisions will be fitted. 
The steamers are intended to carry express cargo, and can take a 
large quantity by measurement on a total deadweight capacity of 
about 5000 tons, a large number of powerful winches and special 
deck gear being supplied for quick discharging purposes. The 
crew are provided with comfortable quarters on the main deck 
aft, while the officers and engineers have their accommodation at 
the after end of the bridge. Bronze propeller blades are fitted, 
and in the details of the engine-rooms, as well as of the ships and 
their outfit, every effort has been made to render the steamers 
popular and successful. The vessel was named Nippon Maru by 
Mrs, James Laing, in the presence of a large company. 

On Friday, the 22nd ult., Messrs. Wm. Simons and Co., Ltd., 
Renfrew, launched, complete with all machinery on board and 
with steam up ready for work, one of the largest and most power- 
ful hopper dredgers that they have yet constructed. This vessel, 
which is built to Lloyd’s highest class for a vessel of this type, is 
of the following dimensions :—Length, 236ft. ; breadth, 43ft. 6in. ; 
depth 16ft.; and has a hopper capacity to carry 1250 tons of 
dredgings. The bucket ladder is made of sufficient length to 
dredge to 43ft. depth of water when the hopper isempty. Two sets 
of buckets have been provided, one set to i it in soft ground 
having each a capacity of about 23 cubic feet. The other 
set is made of special design and great strength to dredge hard 
material and are each about 12 cubic feet capacity. All the 
wood work throughout the vessel is of teak. Ample accommoda- 
tion is provided for officers and crew in separate cabins on either 
side of the bucket well. Two sets of steering gear are provided. 











The vessel is propelled by two sets of triple-expansion engines 
of about 1500 indicated horse-power, which will steam her at the 
rate of 10 knots per hour when loaded. Either set of engines 
can be used for dredging, and change gear is provided to work 
in hard and soft ground. Two main boilers are supplied, con- 
structed to Lloyd’s requirements for 160 lb. working pressure. 
A donkey boiler is also provided. Besides the usual duplex 
feed and bilge pumps, a large special pump is provided for 
salvage purposes, Independent two-cylinder steam winches are 
fitted at bow and stern for manceuvring the vessel when at work, 
also independent steam hoisting gear for raising and lowering 
the bucket ladder and independent engmes for raising the 
hopper doors and working the side shoots to fill hopper barges, 
when required. The vessel has been constructed for the Karachi 
Port Trust under the direction of the engineers, Messrs. D. 
Morris and Edward Jackson, MM.I.C.E., and is named 
William Price, in honour of Mr. William H. Price, now con- 
sulting engineer, and previously for thirty years engineer for 
the harbour at Karachi, first under the Government and then 
the Port Trust. The vessel was named by Miss Hetty Jackson, 
daughter of Mr. Edward Jackson, of London. The trials of 
this vessel will take place in a few days. The vacant berth in the 
yard wi!l be occupied by the second of two powerful twin-screw 
hopper steamers for the Thames Conservancy. The other vessels 
under construction in the yard are also a hopper steamer for the 
Thames, four duplicate twin-screw bucket dredgers, for the 
Russian Government, for the Black Sea and Baltic ports, a light- 
draught twin-screw sand pump hopper steamer for the New South 
Wales Government, and a special steam vessel fitted with a power- 
ful derrick crane to be used in the formation of the Plymouth 
Breakwater, for the British Admiralty. 








SELF-PROPELLED TRAFFIC ASSOCIATION. 


WE have received the following outline of arrangements for the 
trials of motor vehicles for heavy traffic, May 24th to 27th, 1898, from 
Mr. Shrapnell Smith, with whom all persons intending to attend 
the trials are advised to communicate, so that they may be fur- 
nished with full particulars :—({1) During the trials all communica- 
tions to be addressed to the Adelphi Hotel, where the head- 
quarters of the Association will be. (2) The depét for heavy 
vehicles, from which the starts will be made, is the Dock Yard, at 
the south-west corner of the Prince’s Dock, adjoining the Riverside 
Station. (3) Light carriages will be provided to enable those 
desirous of witnessing the trials throughout to follow the runs. 
Early application for seats is recommended. All seats will be 
numbered, and the carriages will be in charge of experienced 
motor men. (4) A dinner will be held at the Adelphi Hotel, on the 
evening of Thursday, May 26th. It is expected that the Right 
Hon. the Ear] of Derby, K.G., will preside. (5) All persons 
attending the trials must wear the official rosettes to secure- 
admission to the depét, &c. (6) Further particulars may be had 
from Mr. E. Shrapnell Smith, hon. local secretary, and organiser 
of trials, Address, to May 2lst, Royal Institution, Liverpool ; 
during trials, Adelphi Hotel, Liverpool. 








LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—This society held its forty-fifth anniversary festival on 
Saturday last at the Cannon-street Hotel, when upwards of 200 
members and friends sat down to dinner under the chairmanship 
of Sir William Marriott, Q.C. Amongst the gentlemen present 
were Mr. John E. Thornycroft, Dr. J. A. Rentoul, Q.C., M.P., 
Mr. Angus K. Douglass (president), Mr. Arthur A. Morton, M.P., 
Mr. Joshua Harding, R.N., and Mr. Alfred Langton.. After dinner 
a long list of toasts was interspersed with an excellent musical 
entertainment, which was thoroughly enjoyed. According to 
the secretary’s report for last year, we see that the society can 
now lay claim to 229 members. The superannuation fund amounts 
to nearly £4000, which is wel! invested, and the widow and orphan 
fund to £316. Last year the society disbursed nearly £200 in 
superannuation pay, and £125 to widows of members. The 
secretary of the Association is Mr. Thomas Mullock, 71, Etta- 
street, Deptford, 5.E. oe 

ROYAL INSTITUTION.—The annual meeting of the members of the 
toyal Institution of Great Britain was held on Monday afternoon, 
the 2nd inst., Sir James Crichton-Browne, M.D., F.R.S., treasurer 
and vice-president, presiding. The annual report of the Committee 
of visitors for the year 1897, testifying to the continued prosperity 
and efficient management of the Institution, was read and adopted. 
Sixty-six new members were elected in 1897. Sixty-three lectures 
and nineteen evening discourses were delivered in 1897. The books 
and pamphlets presented in 1897 amounted to about 260 volumes, 
making, with 632 volumes—including periodicals bourid—purchased 
by the Managers, a total of 892 volumes added to the library in the 
year, Thanks were voted to the president, treasurer, and the 
honorary secretary, to the Committees of Managers and Visitors, 
and to the professors, for their valuable services to the Institution 
during the past year. The following gentlemen were unanimously 
elected as officers for the ensuing year :—President, the Duke of 
Northumberland, K.G.; treasurer, Sir James Crichton-Browne ; 
secretary, Sir Frederick Bramwell, Bart.; managers: Sir William 
Crookes, Sir Edward Frankland, the Right Hon. George Joachim 
Goschen, Donald William Charles Hood, Mr. David Edward 
Hughes, Mr. Alfred B. Kempe, Mr. Hugh Leonard, Sir William 
Huggins, Thomas John Maclagan, Mr. Ludwig Mond, Mr. Alexander 
Siemens, the Hon. Sir James Stirling, Sir Henry Thompson, Sir 
Richard Everard Webster, Sir William Henry White ; visitors: 
Sir Alexander Richardson Binnie, Sir James Blyth, Bart. Charles 
Vernon Boys, Mr. Edward Dent, Mr. James Edmunds, Mr. Maures 
Horner, Mr. Edward Kraftmeier, Sir Francis Laking, Mr. T. 
Lambert Mears, Lachlan Macintoch Rate, Mr. John Callander 
toss, Mr. William James Russell, Sir James Vaughan, Mr. James 
Whimhurst, Mr. Alfred Fernandez Yarrow. 





THE NEW Type OF ARMOURED CRUISER.—The dockyard officials 
at Devonport have been informed, says the Naval and Military 
Record, that the cruiser Hogue, which has just been ordered from 
Messrs. Vickers, Sons, and Maxim, of Barrow-in-Furness, will, 
when ready to leave her builders, be sent to Devonport for com- 

letion, and to be permanently attached to that command. The 
Togue is one of four vessels of the same type recently designed 
by Sir W. H. White, K.C.B., as an improvement on the Diadem 
class. She will be armoured, and of the following dimensions :— 
Length, 440ft.; breadth, 69ft. 6in.; mean load draught, 26ft. 3in.; 
displacement at load draught, 12,000 tons. She will thus be 5ft. 
longer and have a displacement of 1000 tons more than the 
Diadem, whilst she will be 60ft. shorter and of 2200 tons less dis- 
placement than the Powerful type of cruiser. The Hogue will 
have an armament much heavier than that carried by the Diadem, 
althSugh the number of guns will be less. The armament, as at 
present arranged, will consist of two 9°2in. breech-loading guns, 
twelve Gin., and seventeen 6-pounder and 3-pounder quick-firing 
guns, and two submerged Whitehead torpedo tubes. She will te 
fitted with water-tube boilers and engines of 21,000 indicated 
horse-power, and is calculated to run at a speed of 21 knots an 
hour. Her bunkers will be capable of stowing 800 tons of coal, 
but this can be doubled if necessary by utilising the wing and 
other spaces around the engine and boiler-rooms. . The vessel will 
cost, when complete, about £650,000, of which sum no less than 
£260,000 will be spent on her by April next, An important feature 
in her construction will be her armour, this being the first armoured 
cruiser designed since the Orlando type in 1885. Her bottom will 
be sheathed with wood, the material for which will be prepared 
at Devonport and sent round to the contractors to be fitted in 
place, 
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A LARGE CRANE, 





strated has been erected at the shipbuilding | 
ks of Messrs. Blohme and Voss, in Hamburg, for hoist- 
— ‘Jers and other heavy weights in the equipment of 
ing botte “and combines the advantages of shear legs 
age a a radial traversing crane. As will be seen from 
og «A the jib is hinged at a, and can be drawn in by a 
panko of screws at d, so that the overhang may be varied 
chem sonsiderable limits. There are two systems of hoisting | 
— ie outer one having a fourfold purchase, being 

tackle, d for loads up to a maximum of 30 tons, and the | 
— “a which is of eightfold purchase, taking up to 100 tons. | 
gag ing barrels, which are made of larger size than usual, 
pcg ay a pair of reversing engines with cylinders 
= diameter and 17°6in. stroke, making 180 revolutions | 
; > minute, the lifting speed being:—On the larger tackle, | 

ee 50 tons load, 8$ft. per minute ; 50 to 100 tons, 4}ft. per 

“ te; smaller, with loads to 10 tons, 39°3ft. per minute ; 

Te to tons, 13°1ft. per minute. The working tests | 
- th loads of 45 and 150 tons respectively. | 
a guaranteed strength of 100 tons, and | 
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| enclosing every part of the metal, and the columns will be filled 


AMERICAN ENGINEERING NEWS. 


(From our own Correspondent. 


Fireproof warehouse.—A warehouse fifteen stories high, built of | 


steel, concrete, and brick, with no wood whatever—except in the 
foundations—is to be built on the bank of the Chicago River. The 
foundations will consist of Norway pine piles, 55ft. long, driven 
to the hard-pan clay stratum, and cut oft at 5ft. below the water 


level. Upon these will be the stone foundations, carried up to | 


the level of the basement floor. The framework will be entirely 


| of steel columns, girders, and beams, embedded in a cinder con- 


crete rammed close against the metal, so as to leave no air space 
whatever. It is claimed that where tile and terra-cotta are used 
there are air spaces along the beams and columns, which are 
proved to promote corrosion, in spite of any protective paint- 
The concrete will be at least 3in. thick, 


with the same concrete. The external columns will also have an 
outer covering of hollow brick. The roof and floors will be of 
concrete, covering the beams and girders, and having a top dress- 
ing of crushed granite mixed with Portland cement. The door 
and window frames and window sashes will be of iron, and all the 
sashes will be filled with wired glass, or glass having wire-netting 


| embedded in it, so that it will not break or fall out, however much 


it may be cracked if subjected to severe heat. There will be three 
high-speed freight elevators or lifts, working in shafts enclosed by 
hollow fireproof tile, and the building will be lighted throughout by 
electricity, and fitted with water pipes for connecting with fire 
engines. The idea is that the building itself cannot burn ; and 
that, in case of a fire among its contents, the structure would 
remain unaffected, and would prevent the fire from spreading from 
floor to floor. On the river side boats with light cargoes will 
unload into the first floor, and deeply-loaded boats will unload into 
the basement. All doorways on the river and land sides will have 
rolling steel doors, winding up on overhead rollers. 
Special drilling machine for bridge work.—A double 
horizontal boring machine has recently been designed 
for boring the holes in the booms of bridge girders, 
and consists of two separate work tables at opposite 
ends of a cast iron girder bed, which can be made 
of any desired length. Two rest-heads are on the 
bed-plate, between the working heads or tables. 
The work is supported on the framing of each head 
and securely clamped to it. The clamping surface 
on the heads is 36in. wide and 6$ft. long, pro- 
vided with slots for clamping bolts, On these sur- 
faces are sliding bearings, which have revolving 
bushes supporting the outer ends of the 
boring bars. One of the heads is sta- 
tionary at one end of the bed-plate, while 
the other can be traversed along the bed 
by a screw driven by power, a graduated 
scale on the bed enabling the distance 
between the centres of the booms to 
be accurately spaced. The greatest dis- 
tance between centres of spindles is 50ft., 
the spindles being 2ft, 4in. 
above the clamping sur- 
face, and 4ft. 6in. above 
the bed-plate. The boring 
spindles are 6in. diameter, 
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A NOVEL SHIF-YARD CRANE 


winds on a single barrel for the smaller load, but for the 
larger one it is doubled, each one winding independently. 

The overhang of the jib may be varied between 60ft. and 
106ft., measured from the central axis of rotation, which is 
about 8ft. back from the quay side, so that the effective com- 
mand is little less than 100ft. The screws for varying the 
Pitch and the radial traversing motions are commanded by a 
pair of engines 88in. by 11}in. placed at a y, the latter move- 
ment being effected at the speed of 98°5ft. per minute, with 
the jib at its greatest overhang, with the engines making 
180 revolutions. The foot being run on a circular plate, 
like that of a planing machine, and the lubricating being | 
Very carefully attended to, the frictional resistance is much 
smaller than was expected. The space at command was not 
considered to be sufficient to adopt ball or roller bearings. 
The work has been carried out by the Duisburg Engine- 
building Company, with the assistance of the Harkort Com- 
pany of the same place. The drawings were commenced in 
April, 1896, and the whole was completed and went to work 
on October 27th, 1897, since which date it has been in con- 
stant use with complete success. 


travel of 2ft. They are driven by a four-step cone, 2ft. Gin. dia- 
meter, carrying a 6in, belt, and the power is transmitted by means 
of a large spline shaft, supported by the two movable rest-heads. 
The machine weighs about 20 tons to 25 tons. A double vertical 
drilling machine for bridge work has two separate drilling 
machines mounted on a bed 50ft. long, the heads facing each other 
or facing the same way, as desired. Two movable rest-heads keep 
the work from gapping. Each machine is driven by bevel gear, 
and has a 6in. boring spindle, with 2ft. of vertical travel, eight 
changes of speed, three automatic feeds, quick return movement, 
and concentric counterbalance. The weight is 15 tons to 18 tons. 
Coal cracking machine.—In large steam plants, where automatic 
stokers are used to feed the boiler furnaces, it is necessary to have 
the coal broken to a small size, in order to secure an easy and 
proper distribution of the coal on the grates, with an even fire and 
perfect combustion, For this purpose the large lumps of 
bituminous coal are passed through a cracking machine, which 
consists of two rolls placed side by side, a short distance apart, 
and having projecting teeth on their faces. These rolls are en- 
closed in a casing, the top of which forms the hopper for the 
lumps, while below it leads the small coal to the bins. In the 
Hunt cracker the rolls are of steel, of large diameter, and are 
carried in heavy frames, which are not adjustable. The teeth on 











the rolls are of tool steel, with hardened ends, and so shaped as to 
crack or break and not crush the coal. The rolls are driven by 
gearing by means of a horizontal engine having the steam pipe let 
in at the top of the cylinder, while the ports are on the underside, 
and the exhaust is also from the bottom, so that the ports and 
passages drain downwards, and any water of condensation is swept 
out of the cylinder at each stroke of the piston. An oscillating 


| valve is used, so formed as to open communication between the 


steam pipe and one port, while opening it between the exhaust 
pipe and the other port. The crosshead is hollow, or trunk- 
shaped, with its length greater than the length of the stroke, 
giving about a bearing area on the slides four times as much as 
that generally given. Under the crosshead, and always covered 
by it, is a central oil well in the upper and lower slides, and this is 
filled with an elastic absorbent packing which keeps the bearing 
surfaces well lubricated at each stroke. 

Steamers for the Yukon River.—A number of steamers are being 
built for service on the Yukon River, in view of the rush to the 
Klondike goldfields, and most of these will be shipped in sections 
from Pacific coast ports. Some are being built on the Atlantic 
coast, others on the Great Lakes,» and others on the Pacific 
coast. They have broad and shallow hulls, of light draught, carrying 
superstructures or deck-houses one or two decks in height, and the 
majority having stern wheels, a few having side wheels, and others 
having screw propellers. One of the stern-wheel boats is 70ft. 
long, 15ft. beam, with a loaded draught of 2$ft., and having two 
independent horizontal engines with cylinders fin. by 28in. Steam 
is supplied by Roberts boilers, with furnaces for wood fuel. Many 
of these boats are built for small private companies, and some are 
fitted with hydraulic, grab, or ladder-dredging apparatus, and 
umalgamators for recovering gold from the river gravel. One of 
the most interesting of these vessels is propelled by six screws, 
working in air-tight chambers in the hull, somewhat on the Yarrow 
plan. The hull is 80ft. long, 32ft. beam, and 54ft. deep, with a 
draught of 24ft. The deck plan is almost rectangular. The main 
superstructure is 45ft., by 26ft. with a second upper deck-house 
38ft. by 9ft. Amidships are six vertical compound condensing 
tandem engines of 133-horse power each, having cylinders 8in. by 
10in., and 17in. by 10in., the high-pressure cylinder—on top—having 


}a piston valve, and the low-pressure cylinder a slide valve. Each 
| engine drives a screw 40in. diameter, working in a well or chamber 


in the hull. Steam is supplied by three Roberts boilers of 335 
horse power placed in a row athwartships, each boiler having its own 
smokestack. The boiler pressure is 225 1b. The bunker capacity 
is 60 tons, and the vessel will tow four steel barges, one of which 
will carry 200 tons of coal. Coaling ports and chutes are provided 
to facilitate coaling. The barges will be 100ft. long and 35ft. 
beam, each consisting of ten transverse sections or pontoons, 10ft. 
long, riveted together. The two rear barges will be for passengers, 
first class on the upper deck, and second class on the main deck. 
Each fleet of one steamer and four barges will carry 800 passengers 
and 2000 tons of freight. 

Emergency increase in the United States navy.—Great efforts are 
being made at once to increase the efficiency and power of the navy, 
both for sea service andcoast defence service. Large contracts for 
coal, powder, projectiles, guns, provisions, &c., have been placed, 
and several of the old small monitors are being put in condition for 
harbour defence service. Two large cruisers have been purchased 
from the Brazilian Government, and a number of the large and fast 
steamers of coasting and southern lines have been requisitioned for 
cruising or auxiliary service. Arrangements have also been made 
for the use of several of the Atlantic liners of the American Line. 
Two new torpedo boats have recently been completed, but in view 
of the great importance of the torpedo service in modern naval 
warfare, the Government has purchased several large and fast 
private steam yachts, and is now equipping them with light 
armour plating, rapid fire guns, and torpedo apparatus. Some 
large ocean-going tugs have also been purchased for similar work, 
and for protecting the warships at night. These vessels form what 
is termed the mosquito fleet. One coasting steamer is to be fitted 
up as a repair ship, to effect repairs required by the fleet while at 
sea, and another is to be fitted up as an ambulance ship, whose 
work will begin at the close of an engagement. Itis probable that 
a number of torpedo boats will be built at various yards, and 
Congress has authorised the construction of three first - class 
battleships, twelve torpedo boats, twelve torpedo boat destroyers, 
one gunboat for service on the Great Lakes, and five new dry 
docks. The Herreshoff Company has offered to build ten 32-knot 
torpedo boats for 300,000 dols. each. 

Acetylene gas for car lighting.—On the Pontiac Pacific Junction 
Railway acetylene gas is being used for lighting the cars of an 
express train,.and it is said by the officials that the light is more 
brilliant than oil-or oil gas, and costs only 25 cents for carbide for 
a six hours’ run. - A 20-light generator was installed in the baggage 
car, and the cars fitted with the necessary piping. With a tem- 
perature considerably below zero, there has been no trouble with 
the generator or the pipes between the cars. There is no unsteadi- 
ness of the light, even when the cars are riding over rough track, 
and there has been no trouble with the slopping of water or the 
escape and smell of gas. On trains, such as mixed trains, which 
have to be continually uncoupled, each passenger car has a plant 
that requires less carbide, avoids slopping, is free from smell, and 
is considered positively safe, because the gas is generated in such 
small quantities under low pressure that an explosion, if possible, 
covld hardly break a pane of glass. If the cars were derailed and 
upset, the light would go out and the gas simply escape into the 
air, as no fire could result from it. The plant is installed in the 
toilet-room, occupying a floor space only 14in. by 26in. The gene- 
rator has a capacity for six lights of 16-candle power, and these 
generators are attended to by a boy without difficulty or danger. 
The carbide used costs £12 per ton, at the factory, or 1s. per car 
for a run of six hours. The plant used is the Niagara Falls acety- 
lene gas generator, and the results have been so satisfactory that 
the road intends to equip all its passenger cars and baggage cars 
with the generators and apparatus. The system is thoroughly 
efficient and convenient, and is found to be more economical than 
any other system which has been tried. One great point in regard 
to safety is the sub-division of the generating plants in small units, 
each car having its own individual plant. 

Excavators for reservoir and canal work.—In many kinds of exca- 
tion work for roads, railways, canals reservoirs, &c., drag scrapers 
and wheel scrapers are extensively used. The scraper resembles a 
large steel wheelbarrow body, with two handles at the back, an 
open front, and a bail to attach the team of horses. The drag 
scraper drags on the ground, and the wheel scraper, being larger, 
is slung from the axle of a pair of wheels. One man leads the 
horses and another holds the handles. By raising the handles 
the mouth of the scraper is depressed and cuts into the ground, 
the scraper being filled as the horses pull it forward. By depress- 
ing the handles the mouth is kept clear of the ground, and the 
scraper is hauled to the dumping point, where it is emptied by 
tilting up the handles. For more extensive work a road grader or 
excavating machine is used. This is a deep and long-cutting share 
suspended obliquely from a frame mounted on four wheels, the 
attachments enabling the height, slant, and position of the share 
to be varied at will. One man drives the four or six horses, while 
a second regulates the position of the share to suit the work. 
This machine will cut the proper contour or cross section and 
proper slopes of banks, throwing the earth removed in a pile along- 
side the excavation. Another form of this machine has a travel- 
ling belt on a long inclined frame at right angles to the machine, 
somewhat resembling the straw stacker of a threshing machine. 
A wagon is driven along with the excavator, and receives the 
excavated material. When full the excavator stops long enough 
for another wagon, which is waiting, to come into place, and so 
the work goes on rapidly and steadily. In heavy work there may 
be eight horses to the excavator, four attached to the first pole 
and four to a rear pole, the latter being guided by a man on a seat 
over the two wheels, which support the back end of the pole, 
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The same machine can also dump the earth to form an embank- 
ment along the side of the excavation. 

Restriction of output in the tin-plate trade.—To those who have 
followed the augments sonal in the long discussions over the 
recently-ended machinists’— or ‘ engineers’” — strike in Great 
Britain, it may be interesting to know that the American manu- 
facturers of tin-plate are confronted by the “ restriction of out- 
put” problem. This is a direct result of the introduction of the 
customs of the Welsh mills into American tin-plate works. When 
this manufacture was first commenced the factories were built and 
equipped after Welsh plans, Welsh employés were import«d and 
Welsh systems of operation introduced. Under the very different 
conditions of labour and manufacture existing in this country, the 
machinery was soon very much improved, hand labour was largely 
supplanted by labour-saving machines, and automatic tinning 
machines have been introduced with success. All this resulted in 
pushing out many of the old-fashioned methods and customs, and 
in enabling the crews to turn out a much larger tonnage. The old 
regulation is still in force, however, by which the output per shift 
is not permitted to exceed a certain limit, regardless of the time 
consumed in doing the work. Manufacturers may turn their 
attention to further improvements by which to increase the ton- 
nage per unit of machinery, but under this regulation the only 
result is an economy in fuel and repairs, as the more rapidly the 
limit of output is reached the shorter time will the machinery be in 
operation. This regulation is backed up vigorously by the 
Amalgamated Association of Tin-plate Workers, in the mistaken 
idea that th's will prevent the market from being overstocked and 
so keep prices up. This theory has proved erroneous, as so many 
works have been built that the market was glutted and prices and 
wages went down. The manufacturers are now getting restive, 
but the men fail to see that a greater tonnage output would increase 
their wages. 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 

Tue Australian shippers are up in arms over the combination 
that has been formed by American shippers to Australian ports. 
Not content with keeping up freights, they have become competi- 
tive importers, thereby underselling the merchants in their own 
markets. The following table has been prepared and published 
in the Syduey Daily Telegraph on the situation; it gives the 
Australian fleet despatched from New York to the Australian 
Colonies during the year 1897, with approximate cost of charters 
and value of freights:— 

Freight paid 











saa No. of Registered Cost of by “Ring's” 
Destination.  yecsels, tonnage. charter. Australasian profits. 
importers. 
£.. &. £. 

Melbourne wae x 34,033 .. 34,033 51,049. 17,016 
Bydmey .. .. «. DB .. 85,919 . 35,919 58,878 .. 
Newcastle . Bs 4,748 4,748 2. a 
Adelaide se. 9,856 11,138 bia 
Brisbane ax. oe 10,290 10,290 = 
Freemantle .. .. 9 9,157 10,176 a 
Dunedin a ce ae 9,828 11,056 .. ae 
Lyttelton oe 9,901 11,738 . ae 
Wellington .. .. 9 7,408 .. 8,334 ne 

Auckland .. .. 9 6,469 7,277 a f 
Other ports .. .. 7 4,524 4,91 8,458 
Total .. .. 120 142,133 .. £149,622 .. £239,311 .. £89,989 


Add 50 per cent. for actual tonnage. 
Total profit, £139,933. 


The figures are taken from circulars published by firms forming 
the ‘‘ring.” The cost of charter is estimated on a basis of 20s. 
per ton for Sydney, Newcastle, Melbourne, and Brisbane ; other 
ports, including New Zealand, at 22s, 6d. Freights paid are on a 
basis of 30s. for the former ports and 35s. for the latter. The 
profit is shown inferentially on the basis of ‘‘ registered tonnage,” 
as the actual carrying capacity of a vessel is fully 100 per cent. in 
excess of its registered tonnage, at Jeast 50 per cent. must be added 
to the item of £89,989 in order to obtain an approximate estimate 
of the ‘“‘ring’s” profit. An opposition company of Australian 
shippers is being formed, and intends to take up a regular trade 
with New York for the purpose of breaking up the monopoly, 

The following return shows the state of the traffic on the 
Melbourne tramways for the past fourteen months :— 





No. of passengers Deseints Tram miles 
carsieil. eceipts. aa 
January, 1897 .. .. 3,248,920 .. .. es ec 697,409 
February ,, .. 2,958,297 2 oo on * we) eee 
March ee BISZ 2. ss =e 688,209 
April 99 3,076,183 .. .. e+ «+ 676,506 
May - os 2 ne sa on oo os O62a8 
June <a Ss EE. we. Se -- 674,910 
July ~~ se =o ee ox “ee : * 387,957 
August ,,  .. .. 2,574,396 x 5% 175 
+ erga” * - BOIS .. os = 683 
October ,, «. «- 2,964,277 .. ce -. .. 683,361 
November,, .. 3,334,324 .. .. Pere ys 
December ,, .. .. 3,536,786 .. .. ‘os ss Sa 
January, 1898 3,574,914 .. o 722,546 





February ,, : 3'170,983 ¢: 31,666 .. 5. 643,396 

In the Statistical Register, published by the Government statis- 
tician, the following values of municipal property in New South 
Wales is shown. It will be seen that the values are still falling, 
though not with as great a ratio as in recent years:— 


Capital Value of Municipal Property. 






Year ending City of Country > 
February. Suburbs. nunicipalities. Total. 
1893 1. 51,174,200 .. 37,386,800 .. 144,277,400 
1894 .. 54,511,000 .. 40,877,000 .. 150,938,000 
1895 .. 53,481,000 42,275,000 151,226,000 
1896 49,466,400 39,509,900 13" 
1897 7 46,686,400 .. 36,072,600 127,499,700 
1898 1. 43,465,200 |. 44,925,600 |. 34,322,600 |. 122,713,400 
The annual value of municipal property is as follows :— 
pai property 
Yearending City of s Country 
February. Sydney. Suburbs. municipalities. Total. 
1893 .. 2,785,846 .. 38,227,851 2,683,806 .. 8,697,503 
1804 .. 2,777,245 .. 3,290,687 .. 2,861,593 .. 8,929,475 
1895 .. 2,496,175 3,190,022 .. .. 8,460,674 
1896 .. 2,361,290 2,991,630 .. 7,895,645 
1897 |. 2,237,040 2'904,950 |. 7,603,735 
1808 2;173,260 2,845,970. ». 7,426,440 





The following clauses appear in the Federation Bill with regard 
to the regulation of the competitive railway traffic in the various 
Colonies :—‘‘ There shall be an Inter-State Commission with such 
powers of adjudication and administration as the Parliament deems 
necessary, for the execution and maintenance within the Common- 
wealth of the provisions of this Constitution relating to trade and 
commerce, and of all laws made thereunder. The Parliament may, 
by any law, with respect to trade or commerce, forbid, as to rail- 
ways, any preference or discrimination by any State, if such pre- 
ference or discrimination is undue and unreasonable, or unjust to 
any State, due regard being bad to the financial responsibilities 
incurred by any State in connection with the construction and 
maintenance of its railways. But no preference or discrimination 
within the meaning of this section shall be taken to be undue and 
unreasonable, or unjust to any State, unless so adjudged by the 
Inter-State Commission. Nothing in this Constitution shall render 
unlawful any rate for the carriage of goods upon a railway, the 
property of any State, if the rate is deemed by the Inter-State 
Commission to be necessary for the development of the territory 
of the State, and if the rate applies equally to goods within the 
State and to goods passing into the State from other States.” 

The Pennsylvania and Maryland Steel Company of the United 


with 12,780 tons of steel rails, 801b. and 100]b, to the yard, and a 
quantity of fish-plates. The amount of the tender was £75,471. 
The other two formal tenders were from England, the amounts 
being £79,274 and £81,254. 

A new extension of railway was opened for traffic on March Ist, 
from Bogan Gate to Condobolin, N.S.W., a length of 49 m, 22 ch., 
single track of the standard gauge. The line, which runs chiefly 
through Crown lands, is of the ‘‘ pioneer” type, recently adopted 
for the Narrabri to Moree and Jerildene to Berrigan railways. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

For the remainder of the quarter the’ various firms are well 
booked. Indeed, the current difficulty is not so much with the 
demand as with the means of meeting it. It was reported on 
‘Change to-day—Thursday—in Birmingham that at various works 
a number of the sheet mills remain idle through want of steel, and a 
new development of the current position is that some of the works 
have reverted to three turns of eight hours each instead of two of 
twelve hours each, this being done in order to make the available 
work spread out over as many men as possible, in order to try to 
prevent discharges. 

A satisfactory feature of the current business is the amount of 
work coming forward from the railway carriage and wagon- 
building firms, and the bridge and gasometer makers, and general 
engineers and machinists. All these are busy, and the con- 
sequence is that their demands on the iron «nd steel trades are 
heavier than for some time past. 

Another welcome characteristic of the market just now is the 
revival in the unmarked bar market. The chief unmarked-bar 
firms to-day refused orders under £5 17s. 6d., and a few more 
transactions were booked at £6; and though a certain grade of this 
class of iron can still be had at £5 15s., yet there is no doubt that 
the market is slowly strengthening, the reason being found 
partly in the firmer pig iron quotations, and partly in the better 
call. Branded bars remain unchanged on the £7 10s, basis which 
they have now for some time occupied, with the customary extras 
for specials brands such as those of the Earl of Dudley and some 
other makers. 

Not for a couple of years has scrap iron obtained better prices 
than at the present time, wrought scrap selling, indeed, in some 
cases at 5s. per ton above contract prices arranged twelve months 
ago, and though this is not, it is true, a very important depart- 
ment of current trade, yet it serves to show very well which way 
the wind is blowing. 

A point worth notice just now is the benefit which the iron sheet 
makers are deriving from the existing state of affairs. They are 
doing better than for a considerable time past, for they have been 
called upon in many instances to make up the deficiencies of thesteel 
sheet firms who are hampered by the interference with the supplies 
of raw steel from South Wales in consequence of the coal strike, 
and by the interference also in the supplies of Transatlantic steel 
in consequence of the war. Black sheets, singles, are quoted £6 
to £6 2s. 6d.; doubles, £6 2s. 6d. to £6 5s.; and trebles, £7 2s. 6d. 
to £7 5s. The. recent Australian mails have brought improved 
indents for galvanised sheets, which remain steady at £9 15s, to 
£9 17s. 6d., f.o.b. Liverpool. 

A good deal of special rivet iron, at about £8 per ton, is being 
turned out in this district, on account of the activity of the boiler 
trades, both in the North and the Midlands, but especially in the 
former. Some good colonial orders recently received by the gas 
and water tube makers has brought them on to the market for 
strip, which therefore is more active than of late, the market price 
of £5 12s. 6d. being adhered to more firmly by producers. 

Finished steel produced in the Midlands continues in good 
demand from various sources to supply Welsh deficiencies, and 
most of the local works have their order books well filled. Steel 
angles are quoted £5 10s. to £5 15s.; girders, £6 5s. to £6s. 7s. 6d.; 
plates, £5 17s. 6d. to £6 2s. 6d.; bars, £6 to £6 2s. 6d. With 
regard to raw and semi-finished steel, this is available at about 
£4 10s. to £4 15s. for Bessemer blooms and billets, and 5s. more 
for best Siemens. 

Are more furnaces going to be blown in! This is the 

question which is being asked in the pig iron trade just now, 
The large demand has reduced stocks to a very low level, 
and an increased make would soon be absorbed. The 
blast furnace owners, however, would prefer to put up prices 
a little further rather than run the risk of spoiling the market 
by putting forward more supplies, and it 1s believed that a 
tacit understanding has been arrived at between them to the effect 
that if any more furnaces have to be put into operation it must 
not be before next quarter-day. Whether or not this commercial 
ideal can be carried out in face of present circumstances remains 
to be seen. Meanwhile pig iron values continue firmer than of 
late. Best Staffordshire all-mine is quoted 65s, 6d, to 67s. 6d.; 
ordinary all-mine, 50s, to 55s.; part-mine, 45s, to 48s.; and cinder, 
40s. to 41s. Foundry iron is selling at about 2s. 6d. per ton above 
forge for the commoner qualities, and as much as 5s. above forge 
for the best sorts. 
The reduction on vices which I notified last week has unfortu- 
nately not been extended to iron and steel, and the iron and steel 
trades of this district do not intend to let the matter of railway 
rates rest where it is. Something like disgust is being freely ex- 
pressed at the replies of the railway companies just made known 
to the deputation which waited upon them on the 24th March, It 
had been hoped that some reduction would be made, but the com- 
panies decline to move at all, and since the Great Western, London 
and North-Western, and Midland, are all agreed on the refusal, it 
seems difficult toknow whatcan now be done. If oneof them could have 
been got to move independently of the others, the rest might have 
followed suit in their own interests. In the course of a circular 
reply to the authorities represented by the deputation, the 
three companies state:—‘‘We desire to point out that the 
rates upon which a reduction was so strongly pressed, viz., 
12s, 6d. per ton, collected in South Staffordshire and 
delivered in London in 10-ton lots by truck or barge; 8s. 4d. 
per ton, including delivery alongside ship in Liverpool and 
Birkenhead, in 10-ton lots—which rates, it must be borne in mind, 
are chargeable, not only upon galvanised sheet iron, but upon the 
bulk of the iron manufactured in the district, and have been 
agreed with the companies serving competing districts—are already 
upon an exceedingly low basis. We would further point out that 
considerable payments have to be made by the companies out of 
the rates in question, and if the rates asked for—which, it was 
stated by several members of the deputation were the maximum 
that the trade could afford—were conceded, there would, 
after allowing for such payments, be practically little or nothing 
at all left to the companies for haulage and use of railway.” With 
regard to the ‘‘rates for pig iron and bar steel to South Stafford- 
shire,” they say ‘“‘ these rates are also found to be so low as to leave 
no margin for further modification.” Most of the bar steel here 
referred to comes from Wales, and the pig iron comes both from 
Wales and from the North of England. The companies conclude, 
‘*We would venture to remind you that the present diminution of 
prosperity in the galvanised iron trade in South Staffordshire 
has not arisen from advanced railway rates for galvanised iron or 
other raw material, the only alterations in which, for many years 
past, have been in a downward direction, notwithstanding the 
enormous growth in the working expenses of the railway com- 
panies,” 

: Motor cars are, I see, among the various manufactures proposed 

by the new organisation known as Smallwood’s Metal and Manu- 

facturing Company, just registered with a capital of £25,000. 

The stoppage of the exportation of arms to the Persian Gulf, 











States has secured a contract for supplying the Victorian railways 
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annual meeting on Tuesday, made a difference in the ny I 
barrels proved in the first four months of the year, of pes pay 
and would, if it continued, effect a reduction of probably 97 ; 
or 30,000 by the end of the year. The action of the Gover 1,000 
was strongly commented upon. The annual report ar 
Guardian showed that the number of barrels proved at the P, be 
House last year was 402,115, against 324,898 in 1896, and 328 70) 
in 1895. as 
Copper, as the week draws to a close, is settling down 
after its previous perturbation, an inclination to realis 
followed some good speculative orders. The market wil] 
continue to fluctuate with the varying fortunes of war, GME 
cash is about £51 16s. 3d. to £52 Is. 3d., and three Mtg 
£526s. 3d, to £52 11s. 3d.; tough, £55 5s. to £55 10s.; best selg a 4 
£56 5s, to £56 15s.; and strong sheets, £63. ted, 
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NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—Business on the Manchester iron market is ¢ 
forward very satisfactorily, with a steady hardening 
prices, The attendance on Tuesday’s Change, except that thos 
of the finished iron trade representatives were absent at an - 
portant meeting—referred to elsewhere in my notes—was full 
average one, with a very fair weight of business moving, both i, 
raw and manufactured material. For pig iron there was pot 
inquiry than local and district makers cared to entertain, List rates 
for Lancashire brands remain on the basis of 45s, 6d. for forge to 
48s, 6d. for foundry, less 24, delivered Manchester, but makers 
are indifferent about selling. Lincolnshire forge qualities haye 
hardened up about 6d., makers not now quoting under 43s, 6d 
net, delivered here, and this price has been got readily, whilst 
makers have declined to book forward, except at some 
further advance. Foundry qualities are without quotable change 
but makers as a rule are so well sold that they do not care tg 
quote for anything like quantities. Derbyshire makers are jy 
much the same position, with quotations unchanged from last 
week. Middlesbrough and Scotch iron are also without quotable 
alteration, Middlesbrough ranging from 48s. 7d. and 48s, 10d, for 
ordinary G.M.B.’s, to 49s, 4d, and 49s, 7d. as makers’ prices for 
named brands net, delivered by rail Manchester, with Glengarnock 
delivered Mersey ports, about 47s, 6d., and Eglinton 48s,, and 
2s. 3d. more at Manchester docks ; quotations for ordinary Ameri. 
can brands are practically withdrawn, but some of the higher 
grades are still obtainable at about 49s, 6d. and 50s, delivered 
Manchester docks. 

The finished iron trade is steadily improving, so far as bars are 
concerned, Lancashire makers do not now quote under £5 13s, $d,; 
in some instances £5 lds. is being readily got, and in special cases 
£5 17s, 6d., with North Staffordshire bars, delivered here, firm at 
£6 per ton. Sheets average about £6 15s., and hoops are firm at 
£6 10s. for random to £6 15s. for special cut lengths, delivered 
Manchester district, and 2s, 6d. less for shipment. Nut and bolt- 
makers report the demand well ;maintained, with prices firm at 
late rates. 

A continued brisk inquiry comes forward for all descriptions 
of raw and manufactured steel. Hematites show a further 
hardening, and range, according to brand, from 58s. 6d, and 
59s, to 60s. and 60s. 6d., less 24, delivered here. Local steel 
billets are quoted £4 6s, 3d. net, with bars ranging from £6 and 
£6 5s, to £6 7s. 6d. and £6 10s.; common steel plates and angles 
about £6 2s, 6d. to £6 5s,, and boiler plates £6 7s. 6d. up to 
£6 12s. 6d., delivered here. 

The position throughout the engineering trades remains practi- 
cally unchanged, a continued pressure of activity being the report 
from nearly all branches, Stationary and locomotive engine 
builders, machine tool makers in every department, machinists, 
boilermakers, and the various sections of general engineering, 
have almost without exception quite as much work on hand as they 
can get through well over the remainder of the present year, In 
all branches of structural work there is also similar activity in con- 
nection with railway extensions, the erection of new works and 
mills, and the requirements of expanding commercial enterprises 
in various directions, 

An important movement is in progress amongst the finished irone 
makers of Lancashire and North Staffordshire, with the object of 
forming a joint combination of all the leading firms throughout 
the above districts ; and on Tuesday a meeting was held in Man- 
chester, attended by representatives of the principal Lancashire 
and North Staffordshire firms, to consider a proposal having this 
object in view. Mr. Bradshaw, of the Rotherwood Iron and Steel 
Company, Limited, who has acted as secretary pro tem., in con- 
nection with the proposed combination, presided, and laid before 
the meeting the general objects that were being aimed at. There 
were also present representatives of the Pearson and Knowles 
Coal and Iron Company, Limited, Warrington ; Robt. Heath and 
Sons, North Staffordshire ; Thos. Walmsley and Sons, Bolton; Monks, 
Hall, and Co., Limited, Warrington ; Wigan Rolling Mills Company, 
Limited ; and the Butterley Company, Limited, North Staffordshire. 
Mr. John Waddington, of North Staffordshire, would also have 
been present, but wrote explaining that he was kept away through 
illness. The objects of the proposed combination are not only the 
regulation of prices, but to deal with all the general interests of 
the finished iron trade in the above districts. The meeting was 
occupied mainly in discussing various details in connection with 
the proposal, but the feeling expressed generally was strongly in 
favour of some such combination being formed, and the meeting 
was adjourned until next Tuesday, when the matter will be 
further discussed. P 

Visiting the works of Messrs. Holden and Brooke, Limited, the 
other day, I noticed one or two novelties they have just now in 
hand, Amongst these, they were commencing the manufacture of 
a new patent pulsating pump in various sizes, which they have 
named the “Sirius.” The peculiarity of this pump lies in the 
valve, its action being more certain and sensitive than the 
ordinary pump valve, with the result that it is claimed to 
deliver considerably more, size for size, than other pumps of 
this type. The valve has large wearing surfaces, and both valve 
and seat can be taken out, repaired, and renewed with the greatest 
ease, at a trifling cost. The firm were also introducing a new self- 
acting injector, specially designed for portable and semi-portable 
boilers, small locomotives, &c., which combines within itself the 
water cock, steam valve, check valve, and stop valve, with the 
further advantage that only one joint is needed on the boiler for 
attaching, and there are no steam or feed pipes under pressure, 
the only outside pipes being those for suction and overflow. 
The firm were also exceedingly busy in their locomotive injectors, 
and had in progress orders for the New Zealand and Fin- 
land Government lines, and for several of the leading Indian 
lines, whilst in general injectors for stationary boilers they were 
also full of work. Messrs, Holden and Brooke's steam separators 
—of which a notice was sometime back given in these columns— 
are, I may add, being extensively adopted for electric light 
stations in all parts of the country, many of them having been 
supplied to installations in London, and to various electrical 
supply companies in other districts. To meet the increasing 
pressure of work, Messrs, Holden and Brooke have had to increase 
their plant ; and when I visited their works they had several new 
machines in hand, whilst they are also putting down a new 
engine-shop of increased power, I may mention incidentally, 
that recently they had their works experimentally fitted 
with an acetylene lighting plant, similar to one described some 
time back in THE ENGINEER, but they found the cost of 
the gas too high to compete with electricity, and they are now 
arranging to light their shops with arc lamps. 

Although there is necessarily a decided slackening off in the 
requirements for house-fire purposes, and the pressure on shipping 
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_——_— 
. is being done in the coal trade of this district, and 
tory pong wd pr bors For the time being prices are easier to 
pits are thet where advances were recent] M put on the better class 
the exten for inland sales, they have mostly been withdrawn, and 
round coa's sthere isagiving way on thespecial prices that have 
een got. ON forward contracts, however, the tendency is 
latel diy ina hardening direction, and in some instances advances 
ge already been got. The lower class round coals suit- 
. steam, forge, and general manufacturing purposes con- 
able or ‘ail active request for inland requirements, and are 
tinue es the slight advance which has been ruling of late, good 
maintain ae alition averaging 7s. at the pit mouth. Engine fuel 
per vnore plentiful, but any excessive supplies upon the 
is rat gle Shieh in the inferior sorts that have been screened 
marke cake which are difficult to dispose of ; but ordinary good 
oa de ; are mostly moving away, and prices awe steady at late 
qua averaging 3. 3d. to 3s, 6d. for common ; 3s. 9d. to 4s, 3d. 
ae edium ; and 4s, 6d. to 5s. for the best qualities at the pit 
0) 


Meitwithstanding a lessened pressure for supplies, the demand 


ming forward for shipment is more than sufficient to take away 
“I the coal that can be despatched from the ports on the Mersey ; 
bat buyers are not prepared to give the prices that have recently 
been got, and the rates now generally current scarcely average 
more than about 1s. above the figures ruling rior to the South 
Wales dispute, 10s, to 10s. 6d. representing about the average 
prices for good ordinary qualities of steam coal, delivered Mersey 
ne Tuesday next an important meeting of the Coalowners’ 
Association is to be held in Manchester, to deal with a communica- 
tion from Mr. Benjamin Pickard, M.P., President of the Miners’ 
Federation, in which he suggests that the colliery owners should 
take into consideration the question of conceding an advance of 10 
er cent. in wages. So far as I can gather from the opinions 
freely expressed by some of the leading colliery owners, the grant- 
ing of any such advance will be strongly resisted when the con- 
sideration of the matter is brought before the meeting, but whether 
there will be sufficient unanimity amongst the coalowners in Lanca- 
shire, Yorkshire, and other districts embraced within the federated 
area to firmly resist the demand for an advance in wages, should 
it be actually enforced by the Miners’ Federation, is perhaps some- 
what doubtful. : 

Barrow.—The hematite pig iron trade of this district is very 
firm, and a distinct improvement in the demand must be noted, 
especially for Bessemer descriptions of metal. Orders are very 
fully held, and makers are in most cases so well sold forward that 
they cannot quote for prompt deliveries of metal. Prices are 
firmer, and show a slight advance. Makers quote 50s. 6d. to 52s, 
for mixed Bessemer numbers, while warrant iron is at 50s, 8d. net 
cash sellers, 50s. 74d. buyers, The make is steadily maintained, 
and forty-one furnaces still remain in blast, as compared with 
thirty-seven in the corresponding week of last year. Stocks have 
been further decreased during the week by 1146 tons, and now 
stand at 173,226 tons, or a decrease of 11,224 tons since the 
beginning of the year. The ironmasters of West Cumberland 
have come to an arrangement with their blastfurnacemen and 
enginemen, whereby the former receive a concession in wages and 
the latter in working hours, 

A steady and full business is being done in hematite iron ore. 

The orders coming to hand are fuller than raisers can deal with, 
and some apprehension has been felt lest the war with Spain would 
cut off supplies of Spanish ore, in which event some of the furnaces 
in this district would have to be damped down, as the native supply 
is not adequate to the local demand. Prices are very firm at from 
lls. 6d, to 13s, per ton net at mines for good average sorts. 
1 Steelmakers continue to report a brisk business in all the various 
classes of steel produced in the district. Heavy rails are in active 
demand at £4 10s. per ton, and makers are very busily employed. 
There is a fuller trade doing in shipbuilding qualities of steel, and 
the price of heavy plates shows an advance to £5 16s, 9d. per ton. 
In other branches of the steel trade considerable activity is 
observable, and prospects remain very satisfactory. 

Shipbuilders and marine engineers are very busy, but no new 
orders are reported, On Saturday the new first-class cruiser Niobe, 
11,200 tons, built at Barrow, will proceed on her trial trip to 
Devonport. Her construction was delayed owing to the engineers’ 
strike, 

Coal is in good demand, and maintains the recent advance in 
price, Coke is in brisk request at full prices, 

Shipping in the West Coast district is very steadily employed. 
Last week 7692 tons of pig iron and 7360 tons of steel were ex- 
ported, as compared with 7171 tons of pig iron and 7118 tons of 
steel in the corresponding week of last year, showing an increase 

of 521 tons of pig iron and 242 tons of steel. The total shipments 
this year amount to 165,786 tons of pig iron and 185,402 tons of 
steel, as compared with 144,321 tons of pig iron and 150,087 tons 
of steel in the corresponding period of last year, showing an 
increase of 21,465 tons of pig iron and 35,315 tons of steel. 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

YorKSHIRE coalowners have not yet given any official indication 
of what they purpose doing in regard to the decision of the 
Miners’ Federation of Great Britain, who demand an advance of 
ten per cent. in wages. It has been pretty evident for some time 
that this demand would be made. A good deal of restlessness 
has been exhibited by the men, who would have made the move- 
ment for more money some time ago had they not been held in 
check by their leaders. Now that the Federation has decided 
for an advance they will undoubtedly give the demand their 
heartiest support. It is based upon the rise which has been 
obtained in some qualities of coal and the strike in the Welsh 
coalfield, but the miners seem to forget that the higher prices 
referred to are a very limited part of the output, and that in too 
many districts coal-getting is still unprofitable, even with the 
higher quotations upon a portion of what is brought to bank. 
At the same time, there is a general improvement in the coal- 
field, Pits are now working full time, a market being found 
for the whole output. It is unfortunate, with the view of 
advancing wages, that the larger proportion of “ hards” 
how being raised is disposed of on contract account at from 
is, 3d. to 7s, 9d. per ton for railway and works purposes. 
In the open market better prices are being paid. The exceptional 
causes which led to the firmer condition of business are the South 

ales strike and the re-opening of the Baltic trade. For prompt 
lading 12s, to 13s, per ton has been paid for supplies, but the 
larger collieries are the only people who have benetited by these 
quotations, There is again a fair demand for house coal for the 
London market, owing, of course, to the diminished supply of sea- 
borne fuel. Best Silkstones make 9s, 6d. to 10s. per ton ; ordinary 
from 8s. per ton ; Barnsley house, 8s. 6d. to 9s. per ton; seconds 
from ‘Ss. per ton, For manufacturing fuel there is a ready sale 
even with a larger supply. Nuts are 6s, 6d. to 7s. per ton; 
screened slack from 5s, per ton; pit slack from 2s, 6d. per ton. 
Coke continues in excellent demand at 9s. to 10s. per ton in ordi- 
hary qualities, best coke fetching 11s, to 12s, per ton. 

More activity is reported in the iron and steel trade, both at 
home and on foreign account. In crucible steel and other superior 
grades our leading houses report a satisfactory business, although 
sere of the smaller houses are not quite fully engaged. The 
wee markets are showing a steady revival, particularly in the 
: est of Scotland, and throughout the North generally. In the 
. me industries cutlery manufacturers are not so well em- 
8 pe as in the corresponding period of last year, but the silver 
late industries are well engaged, the principal demand being 
or the best class of plated wares and sterling silver goods, 

‘e war between Spain and America is not having a very serious 








effect upon the trade in this district. There has been, however, a 
considerable falling off in the exports of steel and cutlery in the 
States, the shrinkage being due to the lack of confidence about 
the war, and not the difficulty in transport, which, up to the 
present, has not been felt. There never has been the slightest 
expectation that the Spaniards would be able to blockade the 
American ports, and even if they had succeeded in doing so the 
goods could be sent through Canada. Spain was at one time a 
essen fair customer for steel, files, engineers’ tools, light and 
eavy, and on the outbreak of hostilities several orders for these 
goods were suspended. No great bulk of business, however, is 
effected by these requests, the Spanish merchants being more 
anxious to have generous treatment with regard to their 
accounts—a not unnatural request, considering the present state 
of exchange. The Spaniards are quite reasonable in the matter, 
expressing their willingness to pay interest for the time allowed, 
and the Sheffield houses are willing to meet them in the matter. As 
for the business with Cuba, that has gradually been falling away since 
the rebellion commenced. It is aaa that Cuban traders, 
as well as those in the South American States generally, have 
been preferring, for some years now, the American patterns. 
Viewed all round, and apart from firms who depend largely 
upon States orders, the war is not likely to have any 
serious effect upon Sheffield industries, particularly as it 
occurs at a time when the demand from other quarters is un- 
usually good. In one respect, however, it will cause some incon- 
venience, and that is in the supply of copper, which chiefly comes 
from the United States. There the stocks are said to be limited, 
and a good deal has been bought in this district for the purpose 
of increasing them. Prices have varied greatly during the last 
few years. Copper fetched £100 per ton in 1873, Thirteen years 
later it dropped to less than half that amount. Three years after- 
wards it went up to £80 per ton. In 1894 it shrank again to £50; 
two years later it was at £55 ; now the quotation is about £58 per 
ton, with every prospect of the price going higher. Copper is 
rather largely used in Sheffield, not merely in the foundries, but 
in the production of war and other material, and if it should, as 
is expected, advance seriously, the result will materially affect 
several important branches of Shetfield trades, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE market for iron and steel is this week more favourable for 
sellers than it has been for some time, but still there is not the 
improvement that might be looked for, and especially is the 
hematite business kept back. The state of affairs in Spain and in 
connection with the Hispano-American war is a source of serious 
disquietude to producers of hematite iron, and also to steel manu- 
facturers ; in fact, to all who are dependent on the regular supplies 
of ore from Spain, for trade is likely to be considerably interfered 
with, more particularly if there is a revolution in that country, 
and a Carlist rising. The latter especially would interfere with the 
supplies of ore, as it will be the mountainous districts in the North 
of the Peninsula that will be affected, and that is where the ore is 
principally obtained. Generally, however, in most branches of 
the iron and steel industries consumers have exhibited more dis- 
position this week to purchase ; they have made a large number of 
inquiries, and a fair proportion of orders has resulted. Prices are 
also stronger, and actual increases in realised rates have been 
reported in Cleveland foundry pigs, in hematite pig iron, in Rubio 
ore, in steel plates and angles, and also in coke, and second hands 
are doing nothing now in the way of underselling the producers. 
Last week being the last in the month, some of the weak specu- 
lators in pig iron were obliged to sell at whatever price they could 
get, but this week the case is different, and there is not the same 
necessity for selling, seeing that there is nearly a whole month 
before them. 

The better tone of the market fis also induced by the increase 
this month in the shipments. They now exceed even those of the 
corresponding month last year, while the stock in the warrant 
stores is more favourable to sellers, Last month’sreturn was more 
satisfactory than for some months, there being an increase in the 
stock of Cleveland iron of only 646 tons in Connal’s stores, the 
quantity beld at 30th ult. being 93,003 tons, while the stock of 
hematite pig iron was 44,279 tons, a decrease of 63 tons for the 
month. 

Higher prices have been realised this week for the better 
qualities of Cleveland pig iron, and there has been greater activity 
in the demand. Most of the makers have been quoting 40s, 6d. 
per ton for prompt f.o.b. deliveries of No, 3 Cleveland G.M.B. pig 
iron, and the tine firms would not sell at any less ; but 40s. BE 
has been accepted by the middlemen and some of the producers, 
though they would not sell much at that figure when the tendency is 
rather more favourable. No. 1 has been sold at 42s. 6d.; No. 4 
foundry at 39s, 6d.: grey forge at 38s, 3d.; and mottled and white 
at 38s. Forge qualities change very little just now, as they are 
tolerably plentiful, and they do not follow the warrant market up 
and down to anything like the same degree as No, 3. The boilers 
and the old cast iron hot blast stoves at the Coatham Ironworks 
— being removed, These works have been idle since September, 
1886, 

For hematite pig iron the demand is larger; but prices of 
makers vary considerably, some doing business in mixed numbers 
at 50s. 9d., while others will not sell at less than 52s, 6d., and 
none will look at 50s, 6d., though they were ready enough to 
accept it last week. They anticipate difficulties in connection 
with the supply of ore, and are doing their best to get in large 
stocks ; as, if a Carlist revolution breaks out in Spain, no ore 
may be forthcoming for perhaps two or three months, It seems 
pretty certain that Spanish ore will be dearer, on account of 
advancing freights, if not because of short supplies. Under 
such circumstances makers are very chary about selling iron for 
forward delivery ; and ore merchants are likewise not prepared 
to quote for anything but early deliveries. Middlesbrough 
hematite warrants are practically unobtainable; the stock is 
small, and is held in very few and substantial hands, who will 
not sell until they can get a good deal better price than that 
now reported, and this the troubles of Spain will in all proba- 
bility enable them to realise. The market for Middlesbrough 
hematite iron may be considered a closed one. The lowest price 
at which Rubio ore has been done this week is said to be lds, 
per ton, delivered at Tees or Tyne wharves. 

The pig iron shipments from the Cleveland district, as com- 
pared with those of the corresponding period of last year, were 
unsatisfactory, They reached 195,441 tons, this being no less than 
12,287 tons, or 10 per cent., below the exports of April, 1897, and 
29 tons less than in April, 1896, ‘The decrease was due to smaller 
shipments to the Continent, especially Germany and Scotland. 
Wales did not receive a single ton of pig iron from the Cleveland 
district, a circumstance probably unprecedented in the history of 
the trade. The record of shipments was as under, compared with 
those of the months also specified :— 





Coastwise. Foreign. Total. 

Tons. Tons. Tons. 

April, 1898 ee ee 45,853 .. .. 59,588 105,441 
March, 1898... . 45,313 +. 50,045 96,258 
April, 1897... ww oe = 54,152 68,576 .. .. 117,728 
April, 1896... .. «oe 45,929 59,541 .. .. 105,470 


The shipments for the four months of this year are not by any 
means favourable when compared with those of last year. They 
reached 350,600 tons, this being 54,396 tons, or 13 per cent. less than 
last year’s. The shipments over sea declined 26,590 tons, or 14 per 
cent.,and the coastwise 27,806 tons, or 134 percent, Nearlyall foreign 
countries took less, Germany in the first four months of last year 
had direct and vié Holland 105,310 tons of pig iron from the Cleveland 
district, this year only 82,106 tons, a decrease of 22 per cent., this 
being ee about by the Germans increasing their production 
very considerably, and thus being able to satisfy their require- 








ments to a greater extent with native iron. Belgium has had only 
11,643 tons against 24,942 tons. Of finished iron and steel, the 
total export has been 146,689 tons, or 30 per cent. less than in the 
sean aoa 4 four months of 1897, The quantity of manufactured 
iron exported was 63,850 tons, the decrease being no less than 38 

r cent., while the shipments of steel were 82,839 tons, decrease 
52 per cent. 

A good business continues to be done in steel plates and angles, 
as orders for new vessels are still given out pretty freely to the 
shipbuilders, and they have to arrange for their supplies of 
material, especially as the prices are advancing. Almost every 
week for some time past some addition has been made to the quota- 
tions for steel shipbuilding material, and this week both have been 
put up, steel ship plates being now quoted at £5 16s. 3d., and 
angles £5 13s. 9d., less 24 per cent. f.o.t. On account of these 
advances the demand from the Continent, which has been very 
heavy, has been considerably curtailed, as consumers can buy more 
cheaply at home. The business in iron plates and angles has not 
improved much, and the price of the former is £5 7s. 6d.; while 
the latter are at £5 5s. for shipuilding purposes. Steel plates for 
other purposes have improved in value to the same extent as 
those for shipbuilding. Common iron bars are firm at £5 5s., less 
24 per cent. f.o.t., and an increased demand is reported. Heavy 
steel rails are in fair request, and the price is maintained at £4 10s. 
net. A company has been formed for the purpose of acquiring and 
carrying on the Merrington-lane Rolling Mills, Spennymoor, which 
were worked by Messrs. M. Coulsonand Co, The capital is £12,000 
in £10 shares. 

The shipbuilding industry is extraordinarily active, and it is 
certain that 1898 will ‘‘ beat the record” in regard to the tonnage 
of vessels launched. No time is lost now, for no sooner is one 
vessel launched than another is laid down in its place, and there 
are now scarcely any unoccupied building berths. The Wear ship- 
builders last month launched seven vessels representing 28,600 tons, 
and the total for the four months is 25 vessels of 108,310 tons, 
which is much above anything recorded in a like period. The 
Tyne shipbuilders launched twelve vessels last month, or 44 for the 
four months, Messrs. Richardson, Duck, and Co., Thornaby-on- 
Tees, have secured an order for two cargo boats of 5800 tons each 
and one of 4250 tons for Messrs. Farrar, Groves, and Co., London, 
while Sir Raylton Dixon and Co., Middlesbrough, will execute an 
order, a large screw steamer for the Indo-Chinese Steam Naviga- 
tion Company. Sir Christopher Furness has ordered on the Tyne 
two steamers each of 10,000 tons deadweight to replace the two 
vessels he has sold to the Hamburg-American Company. The men 
in the shipbuilding yards, influenced by the great activity, are 
moving in the way of securing an advance of wages, as are also the 
engineers on the North-East Coast, but as yet no formal applica- 
tion has been made by the latter. The strike of engineers at 
Messrs. Thomas Richardson and Sons’ works at Hartlepool, on 
account of some unionists being discharged for interfering with 
non-unionists, terminated by the men going back to work uncon- 
ditionally, their strike being a of by the executive. 

The coal trade continues very brisk, though there is not the 
pressure to buy that was reported last week, and prices have been 
rather easier. The extraordinary demand has been and still is 
chiefly for steam and bunker coals, and this has been brought 
about by the strike in South Wales. It is almost certain that the 
deliveries will be heavy all the summer, for coalmasters have their 
output bought for some months to come. There is great activity 
at the shipping places, and steamers find there is considerable 
delay in getting their cargoes on board, as the coal cannot be 
raised fast enough. Shipments are larger than have ever pre- 
viously been recorded. From Tyne Dock alone last week 
142,758 tons were despatched, against 139,944 tons in the previous 
week, and 105,108 tons in the corresponding week of last year. 
This is said to be the largest quantity of coal ever despatched 
from a single dock. From Sunderland 102,121 tons of coal were 
sent away last week. The price of best Northumberland steam 
coal is about 14s. f.o.b., and small steam may be bought at from 
4s, 6d. to 5s.; while unscreened bunker coal is about 8s. 9d. There 
is very little alteration in the demand for gas, house, or manufac- 
turing coals. The great activity in the coal trade has induced the 
miners both in Northumberland and Durham to commence 
agitations for advances of wages, and conferences are to be held 
between the representatives of masters and men. The latter have 
not fixed the amount of advance they will claim, but some of the 
Northumberland miners are advising their executive to go in for 
20 per cent. advance. Blast furnace coke is not showing any 
increase in demand, and the price remains almost unchanged, 
but for foundry coke on export account there is increased request, 
and as much as 18s, f.o.b. is asked. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow iron market was closed on Monday, the Bank 
Holiday. There has since been a moderate business in pig iron 
warrants, It has been pretty generally anticipated that prices of 
raw iron would advance in consequence of the war putting an end 
to imports from the United States, and also to American com- 
petition with British iron abroad. So far, this anticipation has 
not been fulfilled. A considerable, smerny a large, proportion of 
the warrants in circulation is in strong hands, but there are in- 
fluential merchants who have for some time been committed to a 
fall in prices, and but for their action it is thought there would be 
more buoyancy in the market. 

The sources of supply of pig iron are not quite so free as could 
be desired. From the Middlesbrough district practically nohematite 
iron is available for the Scottish market, and the imports of ordinary 
Cleveland iron have been declining for some time. Reports from 
Cumberland also point to a less free market. A great deal will 
depend on the extent to which the imports of Spanish ore can be 
maintained. Within the last few days ore freights have hada 
firmer tendency, and the market is quick to perceive any move- 
ment of such a character. Scarcity of Spanish ore would un- 
doubtedly send up the prices of Cumberland iron, as_ it would 
very much reduce the manufacture in Scotland, where the makers 
of hematite are entirely dependent upon imported ores. Since 
last report the price of Scotch hematite has advanced 6d., and is 
now quoted 54s., delivered in railway trucks at the steel works. 

Business has been done this week in Scotch warrants from 
46s, 5d. to 46s, 3d. cash, and 46s. 74d. to 46s. 64d. one month. 
In Cleveland there was a limited number of transactions at 
40s. 34d. and 40s. 3d. cash, 40s, 4d. for delivery in a few days, 
and 40s. 6d. one month. Cumberland warrants sold at 50s. 5d. to 
50s. 4d. cash, and 50s, 8d. to 50s. 7d. one month. 

The prices of Scotch makers’ ironare steady, as follows :—Govan 
and Monkland, Nos. 1 are quoted, f.o.b. at Glasgow, 46s. 74d.; Nos. 3, 
46s, 3d.; Wishaw and Carnbroe, Nos. 1, 46s. 104d.; Nos. 3, 
40s, 44d.; Clyde and Summerlee, Nos. 1, 51s.; Nos. 3, 47s. 6d.; 
Gartsherrie and Calder, Nos. 1, 51s. 6d.; Nos. 3, 48s.; Coltness, 
No. 1, 52s. 6d.; No. 3, 48s.; Glengarnock, f.o.b. at Glasgow, No. 1, 
51s. 3d.; No. 3, 46s. 3d.; Eglinton, at Ardrossan or Troon, and 
Dalmellington, at Ayr, Nos. 1, 48s. 3d.; Nos. 3, 46s. 9d.; Shotts, 
at Leith, No. 1, 52s.; No. 3, 48s.; Carron, at Grangemouth, No. 1, 
51s. 6d.; No. 3, 48s. : 

The stocks of pig iron in Glasgow stores show a reduction for the 
past week of 365 tons, and now aggregate 331,000, which is 28,000 
tons less than at this time last year. 

There are 79 furnaces in blast in Scotland, against 81 twelve 
months ago, and of the total 35 are producing ordinary, 38 hema- 
tite, and 6 hematite iron. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6229 tons, compared with 4125 in the corresponding 
week of last year. The arrivals of Middlesbrough pigs at Grange- 
mouth were 8013 tons, showing a decrease of 394 for the week, 
while the total decrease in these imports since the beginning of 
the year is now 12,808 tons, 
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The finished iron and steel trades are steady, with a fair business. 
In some departments there is again a scarcity of fuel, although the 
works generally are better supplied than they were a few weeks 
ago. The wages question is engaging a good deal of attention. 
The ironmoulders of Scotland have obtained an advance of 24 per 
cent. on their wages, and their minimum wage is now higher than 
it has been at any former time. The operative engineers in the 
Dundee district have received an advance of 2s. per week. 

In the coal trade there is general animation, the inquiry for 
shipment being again more active after a lull, during which the 
large number of vessels formerly chartered were being loaded. The 
coal shipment in the past week was large, amounting at the 
various Scottish ports to no less than 223,257 tons, compared with 
205,701 in the preceding week, and 166,994 in the same week of 
last year. In some districts there is a decided upward turn in 
prices, which is interfering with manufacturing industry for the 
present, and increasing the cost of production. 

In Fifeshire the wages question is causing a good deal of irrita- 
tion. The colliers gave notice to leave their work if they did not 
receive an advance, but the Masters’ Association has issued intima- 
tions to the effect that the notices have not been tendered in the 
proper form, and are therefore illegal. The time at which the men 
can take action is thus postponed. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

IF one could see any resumption of work at the collieries of the 
Association, there might be some hope that the coal trade and dock 
business, at Cardiff in particular, were on the up grade. The 
total coal exports, for instance, at Cardiff last week amounted to a 
little over 100,000 tons. Swansea despatched over 30,000 tons, but 
the whole total of Newport, Mon., foreign and coastwise, was under 
13,000 tons. The increased business at Cardiff was shown after my 
last dispatch as follows :—For instance, on the 28th a good shipment 
of 5800 tons to Colombo, 3450 tons to Santos, 1800 tons to Cadiz, 
1900 tons to Lisbon, 2000 tons to St. Nazaire, and four smaller ones 
to Oporto and other destinations. On the 29th three vessels went 
to America in ballast and one to Copenhagen. The destination of 
others during the week may be of interest: Lisbon, 1900 tons ; 
Pireus, 1850; Bremerhaven, 1800; Porto Torres, 1320, Havre, 
1170 ; Flushing, 1000 ; Marseilles, 1500 ; Bordeaux, 1300. 

The Welsh towns are importing coal freely for gas purposes, 
Swansea from Garstone, Cardiff from Scotland, and Merthyr from 
Staffordshire. 

It has been stated in the Newport district that coal shipments 
for Portugal are evidently intended for Spain, but this I cannot 
accept as trustworthy. The heaviest shipment of late from New- 
port has been 5930 tons. The last day of the month, Cardiff 
shipped 3900 tons to St. Nazaire, 2500 to Trieste, 2000 to Port 
Said, 2118 to Malta, and 1580 to Bremerhaven. 

The principal coal that has come into Cardiff has been from the 
Cambrian Collieries, the Naval, and Newport Abercarn. The 
Cambrian, with which Mr. D. A. Thomas is associated, sent 
27,000 tons. The daily average at this colliery is 4500 tons, and 
as there are 700 additional hands, complaints are now rife that 
individual earnings are very small. 

In the Swansea district the principal loss on the week has been 
9000 tons. The chief shipments were from France, Germany, 
Italy, Chili, and Mexico. Swansea is the busiest of competing 
ports in patent fuel, having despatched last week nearly its old 
total of 10,000 tons. The principal shipments were to Algeria, 
France, Italy, and Mexico. 

Mid-week coal quotations on ’Change, Cardiff, were as follows : 
—Best steam, 23s. to 23s. 6d. This is a slight change, Monday’s 
prices being 23s. to 24s.; seconds, 19s. to 21s.; drys, 15s. 6d. to 
16s. 6d.; best Monmouthshire, 19s. to 20s.; best small steam, 9s. 
to 10s.; seconds, 6s. 6d. to 7s.; best house coal, 23s. to 24s.; 
seconds, 18s. to 20s.; No. 3 Rhondda, 19s. to 20s.; No. 2 Rhondda, 
15s. 6d. to 16s. 

Swansea prices :—Anthracite, lls. 6d. to 12s.; seconds, 10s. to 
10s. 6d.; ordinary large, 9s. 6d. to 10s.; small rubbly culm, 7s. to 
7s. 6d., Swansea, f.o.b.; cash thirty days, less 25. 

The following notice was issued, as usual :—‘‘Steam and bitu- 
minous coal, coke, and patent fuel prices according to private 
arrangement during the strike.” : 

At Cardiff coke has been extremely scarce, and no quotations 
are available. Patent fuel, when sold, has fetched high prices— 
18s. in one case. The scarcity of small coal has practically stopped 
this industry. 

The general stoppage of Bessemer works has caused such a 
paralysis of the steel industry that quotations are not of much 
value. When they are accompanied by prompt deliveries the old 
spirited condition of things on ‘Change will very likely be revived. 
It was remarked mid-week, Swansea, that though pig iron has 
fluctuated’ during the week, quotations closed with a slight 
advance, Middlesbrough hematite showing an improvement of 
ls. per ton. At the present time, it was added, it was difficult to 
say what the result will be, whether iron will be affected up or 
down. Stocks show very little variation ; if anything, they have 
decreased slightly. In finished iron and steel the Siemens works 
of the Swansea district making tin-plate bars are fairly employed, 
and are able to obtain coal supplies from the various small 
collieries of the district. The demand for these bars is con- 
siderable. 

Latest quotations, iron and steel, were as follows:—Swansea, 
Glasgow pig, 46s. 65d., 46s. 5d.; 46s. 4d. cash buyers. Middles- 
brough No, 3, 40s. 4d. prompt, other numbers in proportion. 
Hematite warrants, 50s. 44d. and 50s. 5d. for mixed numbers. 
Cumberland, according to brand. Middlesbrough hematite, 52s. 
Welsh bars, sheet, iron, and steel, and steel rails—prices according 
to private arrangement during the strike. Bessemer steel bars, 
£4 10s. to £4 12s. 6d.; Siemens tin-plate bars, £4 10s. to £4 12s, 6d.; 
block tin, £65 5s. to £66. 

Tin-plate quotations not given, but in the London market the 
price is stated to be 10s. to 10s, 3d. I.C. cokes, f.o.b. Swansea. 
Last week the shipments amounted to 48,431 boxes, receipts from 
works 46,029 boxes, present stock 99,022 boxes, compared with 
101,424 boxes the previous week and 171,577 boxes the correspond- 
ing week last year. Prospects are tolerably good, as large tonnage 
is due, if Jabour is not troublesome. In face of the decreased 
make of plates, the price, it was stated on Change, does not show 
improvement. The Morristown and Midland Works started this 
week. 

It was commented upon in the Swansea Valley last week that, 
though demand for coal was urgent from all the tin-plate works, 
the colliers faithfully observed Mabon’s Day. 

In the Swansea district the steel-producing departments are 
busy. The full complement of furnaces were in at Pontardawe, 
Duffryn, and Landore ; also two at Cwmfelin, one at Millbrook, 
and four at the Upper Forest. The lighting of two more at the 
latter works is expected during the coming week. I reported 
lately that the old steelworks at Landore of Sir William Siemens, 
are to be converted into a tin-stamping establishment. For 
the. present, it is stated that the intention is to make the 
old fitting-shop do, as only about a couple of dozen hands 
will be required. The inhabitants of the district hope that this 
is only a beginning. At Pontardawe, Upper Forest, and at 
Wright and Butler’s the bar mills were very busy all the week, 
also Duffryn for four days and Millbrook for two days. Cwmfelin 
worked only day shifts. The full complement of tin-plate mills 
were going at all the larger works. Four now going at the 
Foxhole. Llansamlet has been seriously affected by stoppage 
of late. 

Mannesmann tube works are going steadily. 
quiet, and smaller industries are affected somewhat. 

Tin houses at some of the works are working irregularly. 

One notable subject of discussion in the Swansea Valley is the 
proposed revised list of wages, now the topic at the meetings of 


Foundries are 








employers. Upon this matter there may soon be expected a full 
expression of opinion. Tin-plate men may be regarded as having 
had a long and bitter experience of strikes, and now, one would 
think, are only too pleased with improving trade prospects to be 
affected by the oe a 

At Llanelly the Western tin-plate works were stopped for the 
want of bars, Old Lodge Works are going well, but there is no 
change at Morewoods. The entire place is now at a standstill, and 
is in marked contrast from the active condition it presented a little 
while ago. 

In the Briton Ferry district the blast furnace which wasdamped 
down three weeks ago has been blown in, to great public satisfac- 
tion ; and this week the smelting furnaces of the Briton Ferry 
steelworks are in full operation. The output of bars at the 
Albion steelworks continues as usual. In the tin-plate trade 
two additional mills were started last week at the Vernon Works. 
The mills at the Villiers, Raglan Bay, and Gwalia are in full 
operation. Swansea imported last week 1635 tons pig, scrap 
1395 tons. Several cargoes of iron ore have come in. 

The case known as the Cyfarthfa Factory prosecution came on 
this week at Merthyr. Mr. Aug. Lewis, inspector, attended ; Mr. 
G. C. James, solicitor, representing Messrs. Crawshay. The point 
involved was, whether the work of the fitting-shop was part of the 
process incidental to the manufactures carried on at the blast 
furnaces and mills, as claimed by Messrs. Crawshay. Defendants 
were fined £1 and costs. Upon the application of Mr. James a 
case is to be stated for the higher Court. 

At Swansea on Friday a Local Government Board inquiry was 
held to consider the application of the Swansea Corporation for an 
additional loan of £100,000 for the Gray water scheme. Colonel 
Boulnois, R.E., was the Commissioner. It was shown that 
£97,406 5s. 4d. had been expended. For the reservoir and tunnel 
the lowest tender received was £225,747 16s. 6d. The report 
will be made in due course. 

Information was received in Cardiff this week that the preamble 
of the Barry Bill had been passed. It is understood that the con- 
cessions on the part of the Taff Vale Railway, which induced the 
Barry to withdraw the No. 1 section of its scheme, are of an 
important character, affording facilities to the Barry between 
Cogan and Cardiff docks, practically equal to what were sought in 
the Bill. Extensive alterations are to be made to the existing line 
between Cogan and Cardiff, with the view of affording facilities for 
passenger and mineral traffic. 

Water is now being let into the new dock at Barry, and the 
opening is expected in June. Barry Steam Vessels Bill rejected. 

The Llanelly and Pontardulais Bill has been granted by the 
Committee, and the Neath, Pontardawe, and Brynaman has been 
read a second time. 

It is understood that the British Electric Traction Company, 
who have purchased the Swansea tramway, have taken over the 
Gower Light Railway scheme from the original promoters. I hear 
also that the difficulties which to a great extent have blocked the 
way are nearly all removed, and that the railway, which takes on 
the Mumbles Railway from Blackpill for a length of fourteen miles 
into Gower, will soon be proceeded with. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THERE is a pretty large and steady consumption of most sorts of 
raw and finished iron reported both in Silesia and in Rheinland- 
Westphalia. Indeed, the larger works of Upper Silesia give a very 
satisfactory account of their employment during the past months ; 
the Donnermarkshiitte, for instance, one of the most important 
iron and coal-producing works in Silesia, in a return published by 
the Rheinisch- Westphiilische Zeitung, states the business in 1897, the 
twenty-fifth year of the Company, to have been about the best 
they have ever had, The collieries of the said works yielded 
15,474,000 cwt. coal; the production of the coke ovens was 
2,415,120 cwt.; output of the blast furnaces amounted to 
1,347,000 cwt., foundries and shops producing 307,235 ewt. finished 
iron and hardware, &c. Three blast-furnaces have been in blow 
throughout the year, each furnace yielding on an average 61°51 t. 
per day. Gain for 1897 amounts to M. 2,474,170. 

The Rhenish-Westphalian iron market does not present any 
novel feature this week, activity in the various departments being 
healthy, in some instances brisk, while prices, as a rule, are some- 
what low and wanting in firmness, List quotations have not 
altered since previous report. Output of pig iron in Germany, in- 
cluding Luxemburg, was for March of present year 625,130 t., of 
which 149,488 t. were forge pig and spiegeleisen, 36,992 t. 
Bessemer, 326,493 t. basic, and 112,157 t. foundry pig. Production 
in February was 557,524 t.; in March, 1897, it amounted to 
575,233 t. From January Ist to 3lst of March of present year 
1,809,525 t. were produced, against 1,659,556 t. for the same period 
the year before. 

The Westphalian Steel Works in Bochum intends the building of 
two blast furnaces, and has already bought the land required. 
The new blast furnace company, Mosel, which two months ago 
was formed with a capital of seven million marks, also contem- 
plates the building of two blast furnaces near Metz. The Ameri- 
cans are reported to buy heavy lots of Siegerland spiegeleisen, as 
the import of manganese iron ore from Spain has ceased on account 
of the war. 

Production and consumption of copper in Germany has, accord- 
ing to recent statements, increased considerably of late. In 1891 
only 24,690 t. copper were produced in Germany, and in 1896 out- 
put rose to 28,490 t., while last year’s production in copper is 
estimated to amount to about 30,000 t. The rise in import of 
copper is even more marked, having been 73,125 t. in 1896, and 
82,905 t. last year. Export in copper last year was about the 
same as in 1897, whereas consumption has considerably increased, 
amounting to 96,385 t. for 1897, against 85,162 t. for 1896. Con- 
sumption in copper has, since 1892, increased 58 p.c., while the 
world’s production in copper during the same period shows an 
increase of 26 p.c. only. America must be considered as the chief 
producer, having yielded no less than 216,000 t. copper last year, 
while the world’s output was 390,000 t. Export in copper from 
America has strongly improved, rising from 2788 t. in 1882 on 
125,000 t. in 1897. The heavy increase in the German consump- 
tion of copper is due to the brisk activity in the electro-technic 
department. 

The Austro-Hungarian iron business is in an unsettled state, 
which the disturbed outlook abroad will only help to increase, 
From Hungaria and Galicia particularly poor accounts are given 
as regards consumption in the iron and steel trades, Structural 
iron is in pretty good request. Quotations are the same as before. 

There has been a fair business done on the Bulgarian iron 
market lately. Imports in March were :—1140q. merchant iron 
from Germany, and 220q. ditto from — a 519 q. 
wire nails from Germany, 130 q. hardware from Austria-Hungary, 
193 q. ditto from Germany, and 32 4; ditto from France. There 
were further imported from Austria-Hungary 200 q. ploughshares. 
For a tile-kiln in Sophia, Germany supplies the rails and machines, 
while the machines for a sugar mill in the same town came from 
Belgium. Orders for wire nails have been given to German firms, 
iron plates to English, and 200 q. iron furniture to Austrian houses. 
Styrian scythes meet with ready sale. ..Ploughs and harrows, 
amounting in value to 20,000 fl., were ordered from Austria. 

Import in iron and iron manufactured. goods: to Servia has, 
likewise, been pretty lively. Heavy lots of Russian scythes are 
being sold through Russian agents, who, during the past month, 
sold no less than 3000 scythes in the Prokuplje district. 

Concerning the iron business to Turkey, a better demand has 
lately been experienced for Swedish and German steel, as well as 
for shovels, wire nails, &c. Wire nails of Italian—Milan—make 
also begin to find a market in Turkey, 30 t. having been imported 
from Italy, and three wagons from Belgium ; 800 boxes of iron 
plates came from England, 





A normal business is done on the French iron and stee] Mark 
for merchant bars 160f. to 165f., p.t., free Paris, is quoted - at; 
stand on 170f. to 175f. p.t., free Paris. The blast furnace om 
of Vezin and Aulnoye, which aang 3 ore mines in Homécourt «. 
Orne, contemplates the building of two blast furnaces oo 
pees. The same company owns blast furnace works near M ‘ 
euge and Nancy, as well as rolling mills in Hautmont, Depa” 
ment Nord. a 

Inquiry and demand have been improving on the 

market during the week ; also prices are showing more firm 
than some weeks ago. On the whole, however, the present seg 
dition of prices is considered far from satisfactory, and Pein 
unfortunately but little hope of an improvement in this direct; . 
Foreign demand is healthy ; export in manufactured iron aa 
the first three moaths of present year shows a fair rise, increase 
amounting to about 24,000t. for the said period. Where e, 
orders for immediate delivery are in question, reductions jp | a 
had in several instances to be granted. Official quotations — 
Merchant bars, No. 2, 125f.; girders, 127°50f.; plates, No. 2.13%. 
steel plates, 142°50f. p.t. For home consumption, merchant bars, 
No. 2, fetch 127°50f.; girders, 130f.; plates, No, 2, 142° 50f,. stee] 
lates, 150f.; pig iron, common quality, ranges between BA 8 
b5f. p.t. In rails a somewhat languid trade has been done, ‘the 
Belgians not having been successful in competing with English 
firms. Decrease in export of rails during the first quarter of 
present year amounts to about 5000t. Import in plates ang in 
pig iron shows a rise of 4000 t., while import in iron ore shows 3 
falling off of no less than 100,000 t. 


Belgian ing 








THE NEWPORT HARBOUR COMMISSIONER: 
WEEKLY TRADE REPORT. 


No quotations can be given either for steam or house coal 
Exports of coal for week ending April 30th were: Foreign, 04g 
tons ; and coastwise, 4138 tons. Imports for week ending May 
3rd were: Scrap iron, 440 tons ; iron ore, 3600 tons ; creosote, 
108 tons ; 1 cargo of old rails: 1450 sacks grain; pitwood, 819 
loads, 

Pig iron: Scotch warrants, 46s, 25d.; hematite warrants, 0s, 314,; 
f.o.b. Cumberland; Middlesbrough No. 3, ld. prompt ; 
Middlesbrough hematite, no quotation. Iron ore: Rubio, 13s, 0d. 
to 14s.; Tafna, 13s. 3d. to 13s. 6d. Steel: Bessemer steel tip. 
plate bars, £4 10s. to £4 12s. 6d. ; Siemens steel tin-plate bars, 
£4 10s. to £4 12s. 6d., all delivered in the district, cash, ‘Tin-plates: 
Bessemer steel, coke, 9s. 9d.; Siemens, coke finish, 10s. Pitwood: 
14s, 9d. to 15s, London Exchange Telegram: Copper, £51 7s, 6d,; 
Straits tin, £65 7s. 6d. 


40s. 








CATALOGUES. 


Martin and Co., London. Engine, lathe, and tool catalogue, 
Seventh edition.—Perhaps the most interesting feature of this 
catalogue is the section devoted to model locomotives. Messrs, 
Martin have just completed aset of patterns and drawings for a 2in, 
scale model of the finest North-Eastern main line express locomotive, 
No. 1870, through the courtesy of Mr. W. Worsdell in placing 
official drawings and data in their hands, They have also brought 
up the scale model set of Great Northern Railway No. 776 to date 
by theaddition of adome. The cylinders for all the engines from 
l}in. bore have steam and exhaust ports cast in. Amateur en- 
gineers will find the prices of all details in this catalogue. 

United States Wind Engine and Pump Co., Batavia, Illinois, 
—Catalogue and price list of railway water supply materials. 








DuckHAM’s PNEUMATIC GRAIN ELEVATOR, — There was on 
Tuesday a public exhibition of the London Grain Elevator Con. 
pany’s new vessel Chicago, fitted with pneumatic machinery 
invented by Mr. F, E. Duckham, such as was described in Tue 
ENGINEER of April 8th. It was placed alongside the Atlantic 
Transport Company’s liner Minnewastea, and transferred bulk 
wheat from this steamer’s lower hold into consignees’ barges, 
automatically weighing ex route, at 135 tons per hour. The Chicago 
is the second machine of this kind built for the London Elevator 
Company, and is sister to the second Mark Lane lately supplied to 
the Millwall Dock Company. The Chicago was built by Messrs. 
Ramage and Ferguson, of Leith, under the direction of Mr, E. 5, 
Hough, the company’s engineer, 

TRADE AND BusINEss ANNOUNCEMENTS.—Mr. Douglas Stobart 
Inman informs us that he has purchased from James Duncan, of 
Haddock-street, Corstorphine Town, South Shields, his business 
of engineer, carried on by him there, and that he purposes carry- 
ing on the same under the name or style of Douglas 5. Inman 
—late James Duncan.—Mr. Everard R. Calthrop, consulting 
engineer, notifies us that he has transferred his offices from 
56, Naylor-street, Liverpool, to 30, Finsbury-circus, E.C. His 
telegraphic address is now ‘‘ Raillerais, London,” and his telephone 
number is 224, London wall Exchange.—Messrs. Caird and Rayner 
have up to the present received orders for the distilling machinery 
of three out of the four 21,000 indicated horse-power cruisers being 
built in private yards for the British Admiralty, viz., H.M.S. 
Sutlej, Cressy, and Aboukir ; and for one of the three battleships 
to be built, viz., H.M.S. Irresistible. 

LEEDS ASSOCIATION OF ENGINEERS.—The monthly meeting of 
this Association was held at the Rooms, Park-lane, on Thursday, 
April 28th. The president, Mr. William Sheldon, in opening the 
proceedings, alluded to the loss sustained by the Association in the 
death of Mr. George Greenwood, the managing director of the 
firm of Greenwood and Batley, Ltd., and one of their honorary 
members. A paper was then read by Mr. A. J. Balkwill, on ‘‘A 
Modern Electric Driving Installation.” He described the alteration 
of a driving plant by which seven high-pressure engines, represent- 
ing a total indicated horse-power of 160, were superseded by one 
large tandem compound condensing engine of 300 indicated horse- 
power. As a result, 50 per cent. more power was obtained in 
work done with a smaller consumption of fuel. The consumption 
of water had been reduced from 47°6 lb. to 20°41b. per indicated 
horse-power per hour. In the discussion which followed the opinion 
was generally expressed that as a means of transmission the advan- 
tages were on the side of ordinary mill gearing, wherever a suit- 
able arrangement of shafting could be effected. 

NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief Inspector of Machinery: 
William W. Chilcott, to the Hibernia, additional, for the Reserve 
at Malta. Fleet Engineers: Isaac E. Hurst, to the Illustrious, 
John §, Sanders, to the Hannibal ; William Sharp, to the Vivid, 
additional, for the Ocean; James J. Frost, to the Cambridge, 
additional, for the Hecate; Alfred Rayner, to the Pembroke, 
additional, for service as Admiralty Engineer Overseer of Machinery 
under Construction in the Liverpool District, and William E. Beal, 
to the Pembroke, additional, for the Dreadnought. Staff Engi- 
neer: William J. Brown, to the Pembroke, for the Ajax. Chief 
Engineers: William H. Meadus, to the Pembroke, for the Andro- 
mache; John W. Fleming, to the Pembroke, for the Dryad; 
Benjamin J. Watkins, to the Tartar; Henry Humphreys, to the 
Pembroke, for the Comus ; and William P. Chapman, to the Vivid, 
additional, for the Sybille. Engineers: David J. Carruthers, to 
the Illustrious ; Charles J. Huddy, to the Hannibal, and Frank 
Main, to the Victory, additional, for the Crescent. Assistant 
Engineers: R. G. L. Markham, H. W. Kitching, F. Bath, and H. 
R. Denson, to the Illustrious ; T, W. Richards, to the Northampton; 
F. R. Pendleton, A. E. Drought, E, W. Chamberlain, and G. W 
Wooldridge, all to the Hannibal, Artificer Engineers: Edward 
W. Young, to the Tartar; A. W. Sharp, to the Rodney ; H. T. 
Leverett, to the Medea, and F, J. Baker, to the Mersey. Assistant 
Clerk: Francis W, Walshe, to the Northampton. 
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THE BRITISH IRON TRADE 


ASSOCIATION. 


-mesday last the annual meeting of this 
atom held at the Westminster Palace 
Ave under the presidency of Mr. Alfred Bald- 
Hotel Amongst those present were Sir 
wy d Hickman, M.P., Mr. Helder, M.P., Sir 
og ee Jenkins, M.P., Sir Edward Carbutt, 
gh oe Mr. Jeremiah Head, M. Kraft 
Me Mr. W. S. Caine, &c. The president 
ery Sy the general course of trade in 1897 had 
said 7 the whole satisfactory, and, in spite of 
Ie agers’ strike, there had been an improve- 
per in the iron trade on the seven years pre- 
moi With reference to the Workmen’s Com- 
oe Act, which will come into force on July 
arg suggestions had been made that the 
Foard should start an insurance fund for the 
whole trade, but it was felt almost impossible to 
ulate any scheme that would meet the very 
rns interests of the Association, and it seemed 
mobable that the future would bring forth many 
Pistual schemes between employers and employed. 
The secretary of the Association—Mr. Jeans- 
who gave evidence before the Parliamentary 
(Committee, presided over by Sir ¢ ‘ourtenay Boyle, 
to consider the best means of bringing to the 
knowledge of traders the information furnished 
by our Consuls abroad, pointed out that it was 


very doubtful whether British trade received 
from our Consuls the help that it deserved, 
and there was no doubt that the way in 


which our Consular reports were presented was 
not nearly on the same level as to information and 
general arrangement as those issued by the United 
States Government. The outlook for the imme- 
diate future was clouded by the war between the 
United States and Spain. He did not see how 
our trade would be specially affected unless there 
should be interference with the supply of iron 
ore from Spain, ‘There was another question 
which was also seriously affecting the trade of 
this country, viz., labour troubles, There were, 
however, some redeeming features, for the ship- 
building trade was never more prosperous, and 
it was estimated that the value of the work in 
hand was some 30 millions sterling, They might 
also look forward to far greater developments in 
electrical work in the near future. 

The following papers were read and discussed : 
Sir Edward Carbutt on “The Utilisation of Con- 
sular Services in the Interests of British Trade 
and Commerce,” Mr. B. H. Thwaite on ‘‘Com- 
mercial Methods of Utilising Blast Furnace Gases 
for Power Production, and their Possible Effects 
on the Pig Iron Industry,” and Sir John J. 
Jenkinson ‘‘The Position and Prospects of the 
Tin-plate Industry,” and Mr. Jeans on “Shipping 
Freights and Conferences as Affecting the Iron 
and Steel ‘l'rades.” 








THE TRANS-SIBERIAN RAILWAY 





A Russian correspondent of the Times gives the 
following interesting particulars about the present 
state of the Trans-Siberian Railway :—‘‘ The rail- 
way is at the present moment in a completed 
state to as far as the 265th kilom. beyond Tchelia- 
binsk, and there remain only 354 more kiloms. 
for it to reach the terminus point of the Central 
Siberian section—that is to say, the town of 
Irkutsk. On the Western Siberian section all the 
works are actually completed. The length of 
this section is 1324 kiloms., and it has been opened 
to traffic since October, 1896. The first section 
of the Central Siberian portion, from the Obi to 
Krasnoiarsk, a distance of 711 kiloms., is almost 
completed, and the necessary workshops are 
being built in that town. 

“On the next section, from Krasnoiarsk to the 
left bank of the Angara, which is 1004 kiloms. 
in length, the road is finished in a rough fashion 
for 342 kiloms., and trave’lers are even conveyed 
by it. Further on the rails are also laid down 
for a length of 308 kiloms. to as far as the station 
of Toulouna, but the ballast will not be completed 
before next year. Between Toulouna and the 
river Angara the embankments, all the bridges 
of wood, and almost all the buildings are con- 
structed, and, in consequence, it is hoped that 
about the end of August the railway will be 
running as far as Irkutsk, although passengers 
will have to change trains at the Yenisei and Obi, 
owing to the bridges over those rivers not being 
ready till some months later. That fact will not 
altogether prevent the establishment of a more or 
less regular circulation of trains for goods and 
passengers, for in winter they can cross over the 
ice, whilst in summer travellers and cargoes will 
be conveyed across in boats. The works are also 
advancing very rapidly on the branch to Lyst- 
vinitchna, which it is hoped to finish before 
August. 

The construction of the temporary wooden 
bridge over the river Irkout and the earthworks 
along the left bank of the Angara to Lake Baikal 
are already finished, but the rails have not yet 
been laid down. On Baikal itself active prepara- 
tions are being made for placing the necessary 
landing-stages and moles, which will be adapted 
for the direct transference of the trains on to an 
ice-breaking ferry barge. There is every reason 
to believe that between now and the end of next 
year the Lystvinitechna branch will have been 
finished, together with the organisation of the 
necessary landing-stages and ferry boats on Lake 
Baikal, “Finally, 62 per cent. of the earthworks 
on the trans-Baikal section have been executed, 
and the necessary quantity of rails to complete 
the section as far as Stratensk have been got in 
readiness, and the placing of them in position 
can be done in time for the opening of navigation 
on the Amur in the year 1900, and there will then 
: unbroken communication, partly by rail partly 
'y steamer, to as far as Vladivostok. 
laid —_ present time although the rails are only 
po ode the line, the means of transport, 
iia eae three trains a day in each direction, 
ps a cient. That is vroved better than 
t - ng else by the following figures. In 1896 
Siite Ko conveyed over the West Siberian 
in 1897 103 million pounds of merchandise, and 

¥/ 21 million pounds, or the double, and in 
> icacaggy as the line extends this amount will 
trai ase, In order to increase the number of 
ns in each direction to seven a day, ten to 





15 million roubles will have to be laid out, and 
over and above that a further 24 million roubles 
will be needed to increase the rolling stock by 
300 engines and 10,000 trucks. Again, the rail- 
way in its present state is incapable of sending 
its trains at a more rapid rate than 25 kiloms. 
an hour, whereas to meet the demands on the 
line not only as a Russian national railway but as 
a universal international railway this speed must 
be increased to 40 or 50 kiloms. an hour. To 
do this heavier rails will have to be substituted 
for those in use, stone bridges must be con- 
structed in place of the existing ones in wood, 
and these with other alterations will entail a fresh 
outlay of 50 million roubles, There is no reason 
to believe that the Russian Government will 
recoil before these large amounts that are 
necessary to perfect the gigantic enterprise it has 
in hand,” 








THE PATENT JOURNAL. 
Condensed from ‘The Illustrated Official Journal oj 
Patents.” 

Application for Letters Patent. 
¢,* When inventions have been ‘‘ communicated " the 


name and address of the communicating party are 
printed in italics. 





22nd April, 1893. 


9317. Cycte Lames, G. M. Bauer and F. Krieger, 
London. 
93.8. Marcu Sranp, J. E. Heath and J. J. Adams, 


London, 


9319. Propuction of ACETYLENE Gas, A. Javal, 
London. 

0820. FLour or Foop PREPARATION, C, J. and A, Kerr, 
London. 


9321. Motor Veutcies, R. Haddan.—{The Firm a 
Heinle and Wegelin, Germany. 


9322, Stor PLates for REED INSTRUMENTS, E. P. Stark, 


. Locks, J. Baum, London. 

24. Pumps, P. E. A. Schmid, London. 

. TREATING BacassE, A. B. Greig and J, Wilson, 

mdon. 

3. ADJUSTABLE HeeELts for SHors, B. McKiernan, 
London. 

9327. Apparatus for SIGNALLING at Sra, J. Marshall, 
London, 

9328. Lirr Sarety Apparatos, J. Botterhill and R. E. 

Craven, London. 

‘ . Boats, W. B. Ormston, Liverpool. 

9330. CONTROLLERS for ELECTRIC Motors, R. Belfield. — 
(the Westinghouse Electric and Manufacturing Cou- 
pany, United States.) 

9331. Diviprers, F. H. de Tray and T. R. 
Liverpool. 








Sladding, 


9332. Device for Sprocket WHEELS, E. K. Storey, 
London. 
9333. ManuractuRE of Gravy Powper, L. Roberts, 


London, 
9334. Tites, W. Hewitt, London. 

835. Fixing TILEs to WALLs, W. Hewitt, London. 
9336. TRAVELLING Trunks, F, W. Poland, London. 
9337. Grainep Gass Piatss, A. M. Clark.—{(The Fir 

of Haas, Germany.) 

9338. CoLourinG Matters, B. Willcox.{(The Badische 
Anilin and Soda Fabrik, Germany. 

9339. ELecTRICAL SWITCHING Apparatus, H. Edmunds, 
London. 

9340. Evecrric Sarety Fuses, Veritys, Ltd., and L. J. 

Steele, Aston. 

9341. Taps, W. Tait, London, 

3 Winvow-sasH Fasteners, T. Bradfield, London. 

9343. Asu Guarp for Fisk Ranogs, A. Wallwork and 
W. Enright, London. 

9344. Kerries, T. M. Gibson, London. 

9345. Lapres’ Hat-prns, C. C. Bateson, London. 

9346. Removinc ForgiGcN Susstances from Water, J. 
Keim, London. 

9347. Macuines for Puncuine, &c., J. Keim, London. 

9348. ADJUSTABLE SPINDLE-GUIDING ARRANGEMENT, J. 
Keim, London. 

9349. Batt Bearincs of VeLociprpes, E. H. Jones, 
London. 

9350. Speep Gear, G. C. Marks.—(H. Trepeau and C. 

agar ade, France. 

MACHINE - MADE 
London. 

9352. Piston Stipe VaLvgs, W. Payton, London. 











Borrirs, W. Bagley, 


Gass 


23rd April, 
9353, Firrincs for 
Hughes, London. 
9354. PutLteys, M. Graham, London. 
9355. Coucu, H. Crowther, London. 
9356. ‘*Furniturg,” F, 8. Willoughby and H. Hesse, 
Manchester. 
9357. Locxinae Cups in Cycte Huss, J. Dow, sen., 
London. 


1898, 


SaILs on VELOCIPEDES, R. F. 


9358. Lockinc Motor Cycixs, A. B. Chatwood, 
London. 
9359. TirE Tupes, &c., E. Townsend and C. Lee, 


Dewsbury. 

9360. Trouser StretTcHER, J. P. Mann, London. 

9361. CycLe TuBE VALVE, E. Townsend and C. Lee, 
Dewsbury. 


9362. Srorinc Drawina Compasses, H. Moseley, 
Huddersfield. 

9363. Birrinc Horské Rein, W. Farn and T. U. Clarke, 
Birmingham. 

9364. Macuines for PLeaTinc TEXTILE Faprics, 
Palmer and Mycroft, Ltd., and G. E, Mycroft, 


Nottingham. 

9365. Mupavarps, L. J. Parker, Salisbury. 

9366, PLoucns, T. Connor, jun., Dublin. 

9367. IRON-MANUFACTURE Apparatus, W. J. Foster, 
Wolverhampton. 

9368. Pickers of Wravina Looms, J. J. Whalley, 
Halifax. 

9369. SHUTTLE-GUARDS, C. Bedford and C. Thompson, 
Halifax. 

9370. Enve.opss, A. L. Drury, Bristol. 

9371. CRACKING PALM KERNELS, H. Claughton, Liver- 
001. 

9372. Topacco Pipes, F. Weaver, Bristol. 

9373. MECHANICAL GoveRNoRS, M. A. Replogle, 
London. 

9374. OpticaAL ProvEcTion Apparatus, J. G. Lorrain, 
AThe Northern Advertising Company, Nordisk 
Reklame Kompagni Aktieselskab, Denmark.) 

9875. MECHANICAL STOKING Apparatvs, W. G. Stones, 
Manchester. 

9876. Roapways, J. Mills, Sheffield. 

9377. CycLe Brakes, T. Dawber, Burnley. 

9878. Lupricators, A. C. G. and J. R. G. Briercliffe, 
London. 

9379. Vacuum Motors, E. O. Mawson, Manchester. 

9380. ELEcTRICAL ALARMS, H. G. Campbell, Dundee. 

9881. Typr Boxes for Printinc Macuinks, C. Towler, 
Manchester. 

9382. Motor VEuicixs, A. G. New, Woking, Surrey. 

9383. a for ELevator Suarrs. F, W, Mitchéll, 
London. 

9884. ACETYLENE, J. G. A. Kitchen, Manchester. 

9385. Joints for CycLe Framgs, J. R. Trigwell, 
London. 

9386. Socks for Coverine the Fret, J. Dakin, Man- 
chester. 

9387. SicHT-FEED Lusricators, J. L. Grandison and 
W. Pickett, Manchester. 

9388. INvALID’s Ice Bow, A. T. Dunn, Hungerford, 
Berks. 

9889. STRING-KNoT Protector, H. A. Bundtzen and 
H. C. W. Kruse, Germany. 








9390. Brakina Router for Bicycixs, O. Ruhl, Ham- 
burg, Germany. 

9391. Sarery VAuLT Consrruction, E. C. Shankland, 
Glasgow. 

9392. Mou.ps, T. W. Allan and Allan and Adamson, 
Limited, Glasgow. 

9393. CHAINLESs CycLE, M. Bergeron, Brussels. 

9394. Furnace for Evecrric Heatine, A. Roufaut, 
Brussels. 

9395, ACETYLENE Gas Lamps, N. A. Aubertin, London. 

9396. Pisron-vaLvE Pacxine, G.J.C. Fairholme, New 
Swindon, Wilts. 


9397, WateR-TIGHT VENTILATION VALVE, J. Grigg, 
Glasgow. 

9398. WATER-TIGHT VENTILATION VALVE, J. Grigg, 
Glasgow. 

9399. Rinc and Ro.ier Brusnes, J. Peterkin, 
Glasgow. 

9400. Movutp for Harp Russer Comss, C. Bloch, 
Glasgow. 


9401. ApsusTER for CycLE Dress Guarps, W. Radford, 
London. 

9402. CoIn-FREED ApPpaRatTvs, F. L. Ball, West Malling, 
Kent. 

9403. Mouruptece for Cigarettes, C. ( hump, London. 

2404, HoLpEer for Cut FLowrrs, C. F. Lowe, London 

9405. DRriviInG CHAINS and WuHkeELs, M. H. Smith, 
London. 

9406. ATTACHING CLOG TRons, R. Chapman, London. 

9407. Birp for Scars, J. Brand, London. 

9408. Knives, H. H. Field, Liverpool. 

9409. Hotpinc Tega within the Pot, K. H. Franke, 
London. 

9410, Toys, A. C. Faber, Liverpool. 

9411, Fire-arm, A. Hauff, Liverpool. 

9412. Inpoor SHoorTina Stanps, C. B. and C. O. 
Kirmse, London, 

9413. CycLe Sranp, W. Clifford, London. 

0414, Macnine Gun and Carriage, W. H. FitzGerald, 
London. 

9415. Cigars, J. H. Konig, London. 

416. Morors, D. Timar, London. 

9417. Vessets for Preservinc Fruit, J. Robertson, 
London. 

9418, Sockets, 
London. 

9419. SOUND-RECORDING Mareriats, G. W. Johnson. 
—(The American Graphophone Company, United 
States.) 

9420. Ho.iprer for FEEDING 
London. 

9421. Cookinc Ranags, G. G. Brodie and J. D. Prior, 
London. 

9422. Gearinc of Bicycies and Tricyc es, D, Williams, 
Cardiff. 

9423. Speep Gear, G. Dominy and J.J. H. Sturmey, 
Coventry. 

9424. Locxinc Levers, G. 
Sturmey, Coventry. 

9425. ELecrrica Cutout, J. W. Manley, Coventry. 

9426. DeTacHAaBLE So_e and Hert Fasteninas, 8. 
Kistler, London. 

9427. Retarninc Skirts in Position, E. C. Hawkins, 
London. 

9428. Puzzux, J. Proctor, London. 

9429. Ggrarinc for Bicycies, &c., F. G. Rhodes, 
London. 

9430. Brusues, J. A. Finnie, London. 

9431. Door Latcn, W. Ramsay, London. 

9432. Brusuxs, A. Bernard, London. 

9433. WINDOW-FASTENING APPARATUS, H. G. Stratford, 
London. 

9484. Casg for SHavine Soap Sricks, C. Nicholson, 


D. J. Jarvis and W. H. Bagley, 


Borties, G. Mahlke, 


Dominy and J. J. H. 


London. 
9435. PREPARING CompounDs, M. Prudhomme, 
London. 
9436. Heatinc EL Lgecrric Conpuctors, M. Deri, 
London. 


9437. Evastic Tires, W. P. Wrightson and 8S. Lewis 
London. 

9438. Gas-HEATING APPLIANCE, R. T. and J. G. Glover, 
London. 

9439, Propucina ARTIFICIAL C. Kilary, 
London. 

9440. Boors, A. Hebecker and F. H. Platt, London. 

9441. Boots, H. H. Lake.—(4. D. Tyler, jun., United 
States.) 

9442. Motor Tricycies, E. Ravasse, London. 

9443. Enoines, H. H. Lake.—({Société Anonyme dex 
Ateliers Germain, Belgium.) 

9444. Lacinc Stups, H. Rosenzweig and L. Liebel, 
London. 

9445. SappLE Cups, A. E. Lowenthal and H. Vincent, 
Birmingham. 

9446. FerRULE Enps for WaLkinG Sticks, A. Hulme, 
London. 

9447. Power Transmission, W. Morrison, London. 


Licut, 


25th April, 1898. 


9448. CrrcvucaR KNitTiInG Macuings, J. W. Watts, 
Countesthorpe, near Leicester. 

9449. CoIN-FREED Lock, C. A. Lee, London. 

9450. Air INLET for VENTILATING Sewers, J. Morgan, 
Swansea. 

9451. Prorectinec Printinc applied to LEATHER Goons, 
V. Hilton, Walthamstow. 

9452. Freer for Bicyciss, H. Tilney, Central Great Yar- 
mouth. 

9453. SrkaineRS for SrrainrnG Paper Purp, H. J. 
Rogers, Bradford. 

9454. SzamLEss Ho_tow Btiooms, A. E. Hills, Bir- 
mingham. 

9455. Wrxpow-sasH Frames, D. Keith, Glasgow. 

9456. MetaL Foot-warmer, W. H. and B. H. Jones, 
Wolverhampton. 

9457. BicycuEs, R. B. Helliwell, Liverpool. 

9458. Sarps’ Hatcu-BatTreN, W. Holmes, North Shields. 

9459. WuerrEt Tires, F. S. Willoughby, Manchester. 

9460. Expansion SteaM Traps, J. Conlong, Man- 
chester. 

9461. Toastinc Fork, G. R. Monk and J. N. Jefferies, 
New Swindon. 

32. Propucinc Ammonia Cyanipgs, P. Naef, New 

York. 

9463. SMELTING Orgs, P. Naef, New York. 

9464. CaLcininc Limestonss, P. Naef, New York. 

9465. ScREW PrRopELLERS, N. G. K. Husberg, Sweden. 

9466. Compact ELEctric Switcu, P. H. Brant, Shrews- 
bury. 

9467. RoLLeR Sprincs for PRINTING MACHINES, W. T. 
Brewer, London. 

9468. Rotary Enatngs, W. J. Calder, South Africa. 

9469. StipInc Wrnpows for Veuicies, A. Hallowell 
and H. Naylor, London. 

9470. Drivine Cyciss, A. S. Bower, London. 

9471. DIFFERENTIAL SpeED Gears, A. 8S. Bower, 
London. 

9472. Writine Casgs, A. Garstin, London. 

9473. AIR-TIGHT SELF-FASTENING CoveR for Jars, A. 
Carswell, Paisley. 

9474. ELastic Tires, W. H. Webster and J. A. Wood- 
head, York. 

9475. Arc Lamps, F. R. Boardman, London. 

9476. Woop Panx.s, E. Graham, London. 

9477. A Boarp Game, L. Freear and W. J. Brooks, 
London. 

9478, CycLE HaNnDLE-BAR CuiP, R. Hine, Birmingham. 

9479. HoLpinc Oprn the Moutus of Sacks, A. Klesse 
and E. Séhm, London. 

9480. Dots, J. O. Jose and 8S. Marsh, Eastbourne. 

9481. Covers for Disnrs, C. E. Gostage and G. P. 
Woodward, Cheltenham. 

9482. Licutinc Gas Burners by E exctricity, P. L. 
Guyenot, London. 

9483. Game Boarp, H. 8S. Haskell, London. 

9484, MorDanTING, E. Haber, London. 

9485, APPLYING Paint, R. and R. 8. Scottand H. Wilson, 
London, 

9486. The Gioria Lapries’ Hat Box, A. Bucsanszky, 
London. 

9487. Umprettas, F. W. Golby.—(T7. Holrichter, 
Austria.) 

9488. O11 Cookine Stoves, H. V. Rippingille, London. 





9489. Cieanine the Insipes of Tupes, T. Saunders, 


London. 

9490. Murrs for Motor-car Drivers, W. 8. Frost, 
London, 

9491. Cycuists’ Pyeumatic Back Rests, W.S. Frost, 
London. 


9492. APPARATUS for ExuHIBITING Picrurgs, G. Barron, 
London. , 
9493. Ruxostats, A. J. Boult.—(F. EF. Herdman, United 


States.) 

0494. Systems of Raitway SicNnatuinec, H. Bezer, 
London. 

9495. ProcepurRE for Apvertistnc, P. Nawroth, 
London. 

9496. FinisHinc CAkDBOARD Poxes, C. W. Hobbs, 
London. 

9497, Fiurp Pressure Gavucses, C. A. Matthey, 
London. 

9498. Warmers for Carriaces, J. and H. D. Gresham, 
Manchester. 


9499. Marntarninc Vacuum Tupe Action, W. P 
Thompson.{The Voltohm Electricitéls Actien Gesell- 
schaft, Germany.) 

9500. ADJUSTABLE Pipe Wrencu, W. P. Thompson. 
—(J. E. England and C. J. Bousticld, Vaited States.) 

9501. Pipe Jot, J. E. Turner, 1 iverpovl. 

9502. Frxpinc Puncrures in Tires, 8. G. Wise, 
London. 

9508. Sieve, H. V. Christensen, T ondon. 

0504. OPERATING Switcues, J. W. Mackenzie.—{C. IV. 
Squires, United States.) 

9505, Corkscrews, T. H. Driver, London. 

9506. CoLourinc Martrers, O. Imray.—(Farlirerke 
cormals Meister, Lucius, and Briining, Germany.) 

9507. Horse Couiars, H. L. Gulline, London. 

9508. CoFFEE - ROASTING Macuings, J. J. S. Heslop, 
London. 


9509. Corkscrew, H. R. Smyth and G. D. Mackay, 
London. 

9510. SHow Sranp, R. E. Siegert, London, 

9511. Rugostats, C. E. Clémangon, London. 

9512. Speep Gear for Venicies, A. Herschmann, 
London. 

9513. VARIABLE Sprep Gears, W. Baines, jun., 
London. 


9514. Knit Faprics, D. F. Halsted, London. 

9515. ExTENsIoNn TaBLEs, C. Poupon, London, 

9516. Bett Drivinc Gear, A. Bollée, London. 

9517. Pumps, L. G. Benoit and A. J. M. 
London. 

9518. TREATING CELLULOSE, P. Girard, London. 

9519. Pipes, D. Fréres, London. 

9520. Removinc Dust, L. Roéssler, London. 

9521. WATER-WASTE PREVENTER, P. and W. Pficiderer, 
London. 

9522. Heat TRANSLATORS, and P. Pfleiderer, 
London. 

9523. Vert Fastener, H. J. Edwards, London. 


Julien, 





W. 


26th April, 1898. 





4. SELLING Goons, J. F. Baker, London. 

5. Fenpers, F. Crisp, Birmingham. 

9526. Fenpers, F, Crisp, Birmingham. 

9527. Gas and O11 Enornes, J. P. and H. G. Binns, 
Manchester. 

9528. Tire, H. G. le Grove and W. H. Bellian, 
Warrington. 

9529. FURNITURE Castors, W. Stock and 8. Brittain, 
Middleton. 

9580. Mountinc Hot-waTER Jucs, W. Dale, Burslem. 

9531. Rottinc MeraL Toupes, B. F. McTear and W. 
Lindsay, Rainhill. 

9532. SurGIcAL InstRUMENT, J. B. Gabe, Swansea. 

9583. INCANDESCENT MANTLE SHIELD, M. H. Hersey, 
London. 

9534. Exsectric Devices, W. L. Wise,—(C. Hubert, 
United States.) 

9585. Cuecxs for Etevators, W. L. Wise.—(J. and R. 
W. Hurrell, United States.) 

9536. ConDENSERS, W. Phelon, J. Moorehouse, and A. 
Phelon, Bradford. 

9537. BicycLe Brakes, J. Whitehouse and H. Buswell, 

adford. 

9588. Licutinc Cigars and CicaretrEs, H. W. Tyler, 
Bristol. ~ 

9539. Protection of Serp Ptors, H. J. Milward, Bir- 
mingham. 

9540. SappLE Paps, W. H. Alexander and F. Wood, 
London. 

9541. CycLE Mup and Dress Guarp, W. J. Fergus, 
Glasgow. 

9542. Fire KInDLER, M. B. Scott, Glasgow. 

9543. Tings, F. Westwood, Birmingham. 

9544, CycLe INFLATOR Carrier, J. B. Brooks, jun., 
Birmingham. 

9545. GENERATORS for ACETYLENE Gas, A. Williamson, 
Glasgow. 

9546. ExpLosives, L. Davies and C. W. Curtis, Glas- 








ow. 

ost, Fuet Freepers, W. Fairweather.—(H. L. Day, 
United States.) 

9548. ELectric Arc Lamps, P. Spies, Charlton, Kent. 

9549. MECHANISM for VARYING SPEED, M. G. Reeves, 
Liverpool. 

9550. Repuctnc VipRaTION in VEHICLES, A. Clarke, 
Birmingham. 

9551. Gearinc and Lever for CyciEs, W. Scott, 
Stockport. 

9552. Frames for ADVERTISING, A. E. Walkden, Man- 
chester. 

9558. Boxes for AERATED WaTER Bort es, J. Smith, 
Manchester. 

. Cricket Ba.ts, J. Dick Glasgow. 

. Movtprine Macutxgs, B. Brown and A. Poulson, 
Liverpool. 

9556. Prorecror for Weavinc Looms, A. E. Walker, 
Halifax. 

9557. LeastnG Regps, J. H. Stott and J. Humphries, 
Manchester. 

9558. FLy-catcHEer, J. W. Dougal, Linlithgow, N.B. 

9559. NON - HEAT-CONDUCTING SUBSTANCE, O. E. F. 
Thiems, Edinburgh. 

9560. VELOCIPEDE Two-sPpEED GrEaR, F. Hamp, 
Brussels. 

9561. CHimNEY Pot, B. Wharton and J. E, Preston, 
St. Anne’s-on-the-Sea. 

9562. Commone, D. Paterson, Glasgow. 

9563. LatuEs, A. G. Brookes.—{ The Draper Machine Tool 
Company, United States.) 

9564. Lamps, J. Slymon, J. Scholes, and W. C. Howland, 
Manchester. 

9565. KNIFE CLEANER, R. Hill, London. 

9566. BoTtLE Stopper, The Baltimore Wood Stopper 
Company and C. Neuhaus, London. 

9567. Enaings, G. A. Philipon, Birmingham. 

9568. Paper Tvuse’ Re-rotprinc Macuines, A. 2. 

Boult.—(The Stecher Lithographic Company, United 
States. 

9569. | Macuineg, E. T. Gilliland, 
London. 

9570. CycLes, A. Ecker and R. Meid, London, 

9571. Macuine for Gratinec Fruits, P. V. Appleby, 
London. 

9572. GamME Boarp, H. L. Haskell, London. 

9578. Rock Dritt Cuuck, V. I. Feeny.—(#. H, Bourne, 
Untied States.) 











9574. Foot Brake for VeLociprpEs, W. Harrison, 
London. : 
9575. Cranes, H. C. Walker and C. W. Hildred, 


London. 

9576. FrictionaL Gear, C. A. Day.—(W. Lathom, 
United States.) 

95:7. OBTaINING Pure Sopium CuHLoriIpE from 
Natura Brings, A. E. Alexander.—(J/. R. Hatmaker, 
United States.) 


9578. Ggarinc of THREE SpreEps, G. Bowmar, 
London. 2 

9579. APPARATUS for DisPLaAYING NEWSPAPERS L, Prevot, 
London. 


9580. WaTER Purirter and Fitter, G. H. Jones 
London. 

9581. ELECTRICAL COIN-FREED APPARATUS, A. G. Ionides, 
London, 
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9582. CarBonaTine Liquips, W. H. Wheatley.—(C. 
Mendelson, United States.) 

9588. Hooks for Suoxs, J. Maddocks.—‘L. F. Earl, 
United States.) 

9584. Resprrators, C. F. Dight, London. 

9585. Dryinc SurerpnospHates, W. Flecken, London. 

9586. EyELErTiING Macuings, H. H. Lake.—{Pouwer 
Eyeletting Machine Company, United States.) 

9587. Boots, H. H. Lake.—(M. Bray, 
States.) 

9588. Enornges, H. H. Lake.—(7The Mason Regulator 
Company, United States.) 

9589. Arr Compressors, H. H. Take.—{ 7h: 
Sergeant Drill Company, United States.) 
950). SEwine Macuines, H. H. Lake.—{7he Industivial 

Manufacturing Company, United States.) 

9591. Bracket for Cycies, W. Woodland, R. J. C. 
Collins, P. O'Donnell, and P. C. Rushen, London. 
9592. SHors for Hooryep Animas, F. A. Poupard, 

London. 

9598. SHavine Apparatus, A. J. Boult.—(7. Mazel, 
France.) 

9594. INcANDEscENT Gas Buryers, M. J. Silver, 
Lond«'n. 

9595, <a A. J. Boult.{(V. Wisaiewski, Ger- 
manu 

9596. Briquettss of Coat, N. Paquet, T ondon. 

9597. Srrap for PeramBvuiators, F. Lumley, 
London. 

9598. Pianos, W. A. Green, T ondon. 

9599. Propuction of GLiycering, R. de Diesbach, 
London. 

9600, Krys of CaLcuLATING Macutngs, A. T. Ashwell. 
HThe - American Arithioweter Company, United 
States.) 

9601. WorKMEN’s Time Recorper, J. S. MacCoy, 
London. 

9602. Printing Macuines, H. E. Newton.—({R. Hoe, 
United States.) 

9303. PREVENTING RE-SALE of Newspapers, H. E,. New- 
ton.—({R. Hoe, United States.) 

9604. Pumpinc Apparatus, H. E. Newton.—(C. C. 
Worthington, United States.) 

9605. Fitters, I. Fokchaner, London. 

9606. Fiutrrs, I. Fokchaner, London. 

9607.  Execrric Arc Lamp, J. 
London. 

9608. Horsk Cuiippers, W. W. and A. T. Barton, 
London. 

9609. Barres, W. P. Thompson. —(J. Tomlinson, 
United States.) 

9610. Uritisation of Orr Dust, P. Kleber and D. Timar, 
London. 

9611. es Device for Lirrs, H. Kurtzig, Liver- 
pool, 

9612. AcruaTiING MgcHanisM for the Pornts of STREET 
Raitways, E. Noelte and R. Liity, London. 

9613. Batt Brarinc Axte Boxss, C. B, Hobron, 
Liverpool. 

9614. CHANGEABLE Grar for Bicycies, W. Lane, 
A. Doney, L. W. Morss, and M. L. Tinsman, 
Liverpool. 

9615. FeERMENTING AMYLACEOUS SuBsTANces, J. Effront, 
Liverpool. 

9616. CoupLER for KryEp InstruMENTs, F, M. L. Scott, 
London. 

9617. Faamina Parts of Brepsreaps, W. H. Osborn, 
Birmingham. 

9618. Lamps, E. Evans, Liverpool. 

9619. FEEDING PULVERISED FvEt, W. Westlake, 
Liverpool, 

9620. Nats, E. Field, F. 8. Morris, and G. C. Glyn, 
London. 

9621. Warer-TuBE Stream Boiter, J. McDade, 
London. 

9622. METALLIC PLATE-BENDING MacuINery, H. Berry, 
London. 

9623. Apparatus for PLaninc WHEkEiS, E. Bachman, 
London. 

9624. UtTitistnc Waste Loom-HEDDLES, B. Themans, 


London. 
ParpeR with Gum, C. W. Hobbs, 


United 


Tagersoll- 


T. Tschieret, 


9625. CoaTING 
London. 

9626. CoupLine Devices, &c., for OrcANs, M. Clark, 
London. 

9627. Pyeumatic Reep Vacves for Orcans, M. Clark, 

mdon. 

9628. Water Fitters, E. Tyden, London. 

9629. Pneumatic Tire Cover, T. and W. 
London. 

9630. Exastic Tink, M. Brendel, London. 

9631. TexTILE Fasric, T. and W. Caldwell, London. 

9632. ConverTING Gypsum into Paster of Paris, 
G. C. Marks.{L. Marchand aad A. M. L. Pevin, 
France.) 

9633. SuppLyinc Liquip Fue. to Lamps, B. Clarke, 
London. 

9634. Fire-arms, A. M. Clark.—{W. H, Ostrander, 
United States.) 

9635. FirE-Hosk Nozz.es, P. Jensen.—(IV. J. Agaew 
and J, B. Flynn, United States.) 

9636. Spikes, V. R. Paige, London. 

9687. Propucinc CHEmIcAL Compounns, J. W. Richards 
and C. W. Roepper, London. 

9688. MANUFACTURING METALLIC SuLpHipEs, J. W. 
Richards and C. W. Roepper, London. 

9639. Biinps and Sxutrers, R. J. Eke, London. 

9040. THE SmoxeEr’s Comrort, G. Fortescue, London. 


Caldwell, 


With April, 1898, 


9641. CompIneD CutTtinc and DriLLinc Macuine, J. 
W. Minto, Dunblane. 

9642. Pneumatic Tires, R. 8. Wood, Manchester. 

9643. MounTING Paorocrapuic Fits, J. E. Thornton, 
Altrincham. 

9644. Firrinc Foor Wear, J. M. Jones, Belfast. 

9645. LeaTHER Hanpies for Cycies, W. H. Ireland, 
Birmingham. 

9646.. Dinner Piates, H. Porter, Manchester. 

9647. CycLes, P. and M. Hargreaves, Halifax. 

9648. BREECH-ADAPTER for RiF.Es, J. Dobie, Dumfries. 

9649. CanpLesticks, J. Bell, Frome. 

9650. WatEeR-Bacs, E. Heussy, Manchester. 

9651. HaNDLE-BArRs and Supports for Cycies, W. H. 
Wilson, Manchester. 

9652. ScurcHERs and Lape 
Manchester. 

9653. CoIN-CONTROLLED Apparatus, G, Oulton, Liver- 


Macuines, J. Hughes, 


3 
we Asu-pans, J. M. Wythes, Birmingham. 
Sares, J. T. Withers, Birmingham. 
. Bracket, R. L. Bullock, Leeds. 
9657. PNeumaTic Tires, W. Menzies, West Ferry. 
9658. NirrocENous CHarcoaL, J. W. Dougal and J. 
Nimmo, Glasgow. 
9659. Fiutertnc CHarcoaL, J. W. Dougal and J. 
Nimmo, Glasgow. 
9660. ArR-TIGHT Covers for Drain Pipes, D. W. 
Buchan, Glasgow. 
9661. BreakING uP Rocks, F. Lobnitz, London. 
9662, SareTy and WaRNING Apparatus, L. Snoeck, 
Brussels. 
9663. Bri of Fares, D. Spitaels, Brussels. 
9664, AMALGAMATING Process, L. Bloume, Brussels. 
9665. Screws, E. Sandow, Manchester. 
66. Cans, &c., J. Bywater, Manchester. 
9667. MECHANICAL Toy, M. Graham, London. 
9668. PREPARING the NITRO-DERIVATIVE of HypRo- 
CARBON, G. Bauwens, London. 
9669. Rotary Mitiine Currers, A. A. Westman 
Glasgow. 

9670. Macuing for Cuttinc Lone SuHavinos, A. A. 
Westman, Glasgow. 

9671. Bent SIDE-FRAME, E. P. Henderson, London. 

9672. DETACHABLE INNER TuBEs for CycLE WHEELS, O. 
Wilde, Gorton, near Manchester. 

9673. HanpLe-Bars of Cycies, W. Allingham.—{/. H. 
French, South African Repullic.) 

9674. ACETYLENE Lamps, J. B. Melhuish, M. Guthrie, 
and J. H. Hughes, Birmingham. 

9675. Mup-cuarps, J. W. James, London. 

9676. Bows, F. Watts, London, 


9677. Swine Jornts, Veritys, Ltd., and P. G, Ebbutt, 
Birmingham. 

9678, STEAMSHIPs, W. Carr, London. 

9679. PrRorecTors AGAINST PuNcTURES in T1rEs, G. W. 
Johns and H. G. Sworn, London. 

9680. Baxine Ovens, D. Grove, London. 

9681. Tor Prorector for Bapiks’ Suors, L. A. Wright, 
London. 

9682. STRAINING Paper Putp, H. and P. H. Sanguin- 
etti, London. 

9683. Loapinc Wacons, &c., G. Taylor, Penarth, near 
Cardiff. 

9684 Urticisine Risk and Fatt of the Tipe, C. Leist- 
ner, London. 

9685. PRESSING INDIA-RUBBER into Rims of WHEELS, R. 
Jones, London. 

9686. CHimngy Ports, A. Baxendale, London. 

9687. CycLe Lamps, F. C. Endecott, London. 

9688. A Decorative Sympon, A. E. Smith, Billericay, 
Essex. 

9689, HorsksHogs, R. G. Raynham, London. 

9690. Propucinc ETHEREAL Sats of INDOXYL-CARBO- 
xytic Acip, O. Imray.—-{The Farbiwerke vormals 
Meister, Lucius, and Briiniag, Gerimanu.) 

9691. DispENsINc MgasuRED QuantiTIEs, A, Jaray, 
London. 

9692. RESISTANCE APPARATUS, Siemens Bros. and Co., 
Limited.—{Sicmens and Halske, Aktien-Gesellschust, 
Germany.) 

9693. CycLe Braxgs, G. A. Bolton, London. 

9694. Unions for Feevinc Borries, A. R. Stocker, 
London. 

9695. ARTIFICIAL MARBLE, B. J. B. Mills.—{J. Morel, 
France. 

9696, i for GARMENTs, M. M. Porter, London. 

9697. CLINOMETER, J. Graham, Glasgow. 

9698. MusicaL INstruMENT, H. M. Millington and J. 
S. Young, London. 

96%. Foo SicnaLuinc, W. H. Berners and H. C. 
Sheppard, London. 

9700. CaRRiER for Cyciks, G. F. Redfern.—{C. E. Bick, 
United States.) 

9701. PrLL-pistRisuTING Apparatus, H. 8. Wellcome, 
London. 

9702. MeraL ScrEwinc Macutnes, W. S. Davenport, 
London. 

9703. CycLe Sappues, J. A. Shaw-Mackenzie and E. A. 
Crowsley, London. 

9704. Paper, E. H. Joynson and J. 8, Fearnley, 
London. 

9705. Tires, W. E. Carmont, London. 

9706. Stream Enoinrs, B. Ljungstrém, London. 

9707. Steam Enornegs, B. Ljungstrom, London. 

9708. Supports for Bicycies, H. W. Tomlinson, 
London. 

9709. Steerinc Apparatus for Veuiccks, J. Bogatz, 
London. 

9710. Ventcirs, J. Bogatz, London. 

9711. Pneumatic Tires for WHEELS, A. Pulbrook, 
London. 

9712. Revays for Circurr ARRANGEMENTS, O. J. Lodge, 
London. 

9713. CINNAMYL-META-CRESOL, G, W. Johnson.—(Kalli 
and Co., Germany.) 

9714. PorraBLE Exectric Batreries, G. F. Emery, 
London. 

97.5. Bievetes, J. and W. Fincke, 
London. 

97.6. Proprtuinc Boats, E. C. F. Otto and E. C. F. 
Otto, jun., London. 

9717. METALLIC ALLOY SMELTING FuRNACcE, F, W. Minck, 
London. 

9718. ACETYLENE Gas, M. Strakosch and F. Schmid, 
London. 

97:9. BrtLiarp Cur, B. von Balajthy, London. 

9720. Automatic Fire-arms, J. B., B., and V. Clair, 
London. 

9721. Wes Printinc Macuinery, R. C. Annand, 
London. 

9722. SupPLYING FRED-waTER, C. Jones and W. Scott, 
London. 

9723. ELectric CurRENT Switcu Gear, L. Andrews, 
London. 

9724. STYLOGRAPHIC or FouNTAIN Pens, M. Mercier, 
London. 

9725. Tires, J. C. Gibson and J, and R. Alstead, 
Liverpool. 

9726. Matrresses, J. Mitchell, Manchester. 

9727. BRakE Apparatus for CycLgs, G. E. Hormbrey, 
Liverpool. 

9728. Rotters used in the Manuracrure of Cotton, 
J. H. Stubbs and J. Burtinshaw, Manchester. 

9729. ExtinouisuEers, W. E. Archer, London. 

9730. MANUFACTURE of ALKALINE SILIcaTE, F. Henkel, 
London. 


Borcherding 
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9731. Doors for WATERTIGHT BuLKHEADs, P. L. Isaac, 
London. 

9732, ADVERTISING MeTHop, G,. Woodiwiss, Culling- 
worth, near Bradford. 

9733. StirreNERS for CoLLars, W. Luft, Barmen, Ger- 
many. 

9734. Batt Games, F, R. Roberts.—(L. 0. Liesching, 

W. C. Carnegie, Kingstown, Co. 
Dublin. 

9736. LEVER-BRAKE MECHANISM for CycLes, H. Swift, 
London. 

9737. Metuop of TaAKiNG FLEXIBLE Mou ps, C. H. Rott, 
Swansea. 

9738. Prosectinc Apparatus for KINEMATOGRAPH 
Pictures, J. Adams, Southsea. 

9739. BLeacninc Powper, F. H. and F, E. Bowman, 
Manchester. 

9740. Hypravutic Vatves, T. Blears, Manchester. 

9741. Looms, R. L. Hattersley and 8. Jackson, 
Keighley. 

9742. Ticker Houper, J. Soulsby, Blyth. 

9748. TREATING ALIMENTARY SuBSTANCES, J. Hogarth, 
Glasgow. 

9744. Brusu Motions, P. Kelly, Yorks. 

9745. Supptyinc Gas to Buitpines, A. H. Penman, 
Newcastle-on-Tyne. 

9746. Buttons, T. Morton, Birmingham. 

9747. Curtine Fe.t Hats, T. Bruckshaw, Manchester. 

9748. Step Lappers, U. and A. Holborow and A. 
Paice, Stroud. 

9749. PLate Rack, A. D. Sidler, London. 

9750. ACETYLENE GENERATORS, W. A. P. Werner, 
London, 

9751. SAUCEPAN ATTACHMENTS, J. and A, Brown, Man- 
chester. 

9752. Comss, J. Denby, Keighley. 

9753. TREATING WooL, E. Fleming, Keighley. 

9754. COIN-CONTROLLED APPARATUS, G, Oulton, Liver- 


pool. 

9755. Dress Binprno, T. E. Perkins, Manchester. 

9756. FASTENING BREECHES at the Kygrs, S. O’Brien, 
Worcester. 

9757. Distance Finper for STeamsuips, R. Lowe, 
Gosport. 

9758. Letrer-carpbs, L. Williams, Rhyl. 

9759. Topacco Pipers, W. Parry and R. Griffith, 
Liverpool. 

9760. BAG-MANUFACTURE MACHINERY, J. A. Cameron, 
Glasgow. 

9761. Busnes for Tap Hoes of Casks, F. Fremlin, 


mdon. 

9762. CoIN-FREED APPARATUS for StamPING, R. Fairey, 
London. 

9763. STROKE-ADJUSTING BIcycLE CRANK, J. H. B. Hesse, 
Belfast. 

9764. Levers of CycLte Braxgs, F. B. Harper, 
Wolverhampton. 

9765. Enotnes, T. Smith, Birmingham. 

9766. Fotpinc Swarts for VEHICLES, 
London. 

9767. VaLves, D. Cameron, F. J. Commin, and A. J. 
Martin, London. 

9768. WATER - HEATING APPARATUS, V. Roberts, 
London. 

9769. ATracHING Bicycle DpRgEss-cuaRps, G. Singer, 


J. Stone, 





London, 





9770. Spiint, J. Boyd, London. 

9771. Brakr, G. E. Clark, London. 

9772, OXYGEN GAS-GENKRATING APPARATUS, W. Blackie, 
London. 

9773. PREVENTING MACHINERY AccIDENTS, E. Edwards, | 
HG. Schramke, Germany. | 

9774. Saucepans, M, E. Wyatt, London. 

9775. Ma'tcu-boxes, H. Moreton, Birmingham. 

9776. Toys, L. Biddle, London. 

9777. Skirts, C, H. Parsons, | ondon, 

9778. ELEcrRic AccuMULATOR PLATES, M. Bernstein, 
London. 

9779. TRLEPHONE-TESTING APPARATUS, D. Sinclair and 
W. Aitken, London. 

9780. BoorMakeRS’ REPAIRING 
London. 

9781. Cask for Scissors and Butron-Hook, G. Abbott, 
London. 

9782. OpenING and CLosina Sasugs, J. E. Austin, 
London. 

9783. CHAFF-CUTTING and H. A. 
Woodroffe, London. 

9784. Spanners, J.C. Mewburn.—{T. A. Weston, United 
States.) 

9785. Piper Joints, T. F. Hammer, London, 

9786. Tappine Casks, J. N. Knapp, London. 

9787. ExpLosive Provecti_es, D, Young.—{L. Loveav, 
France. 

9788. = Pipr, F. J. Grospellier-Joly, London. 

9789, Execrrouiers, H. Hirst and J. H. Collings, 
London. 

9790. Progectiies for SmaLt-ars, W. C. C. Erskine, 
London. 

9791. Drains for Sprrir Taps, E, G. Major-Lucas, 
London. 

9792. MAKING METHENYLDI-PARA, Ke., C, Goldschmidt, 
London. 

9793, MaRKING and Cutting GARMENTS, 8, A. Cooke, 
London. 

9794. TICKET - PRINTING O. D. Black, 
London, 

9795. Borries, D. P. Arnillas, London, 

9796. Pgssarigs, E. Rowland, London. 

9797. Hutcues, P. T. and H. Godsal, London. 

9798. REGISTERING RecoRDING APPARATUS, F, Moss- 
berg, London. 

9799. CusicaLs for Barus, H. J. Carter and J. Aynsley, | 
London. 

9800. Pivotina Doors, H. J. Carter and J, Aynsley, 
London. 

9801. Extractinc Spiinters, G. E. Marten, Edin- 
burgh. 

9802. Driving NewsPAPER PrintinG Macuines, W. A. 
Clatworthy and W. H., A., J. H., L. W., and E. 
Holmes, London. 

9803. GoveRNING INTERNAL ComBusTION ENGINES, A. 
Peugeot, London. 

9804. MAKING INCANDESCENT 
London. 

9805. Bryocutars, &c., H. L. Huet, London, 

9806. Mera Piaters, J. F. Golding, London. 

9807. DRILLs, B. Wesselmann, London. 

9808, BoiLer Sertinos, H. Schofield and 0. P. Macfar- 
lane, London. 

9809, Lockinc MaNa.es, W. J. Pym, London. 

9810. SeLr-actinc Pumps, J. McCulloch, London, 

S11. DyNaMOMETRICAL Apparatus, H. Bouron, 
London. 

9812. Pitinc Towser, G. B. J. Groves and J. Groves, 

di 


jun., London. 
es, D. Banki, London. 


Lasts, T. Rushton, 


Macuinges, F. K. 


MACHINES, 





Mantces, C, Sauer, 


9813. ENGINEs, 

9814. Burners, H. J. Haddan.—(&. H. Brown and S. 
Goldner, United States.) 

9815. Cornice Potgs, J. Snowball.—(J. W. aad G. L. 
Watson, United States.) 

9816. Game, A. J. Boult.—{L. F. Ni¢vat, France.) 

9817. CYCLE-DRIVING MeEcHANIsM, E. L. Hocquart, 
London. 

9818. SHEARING APPARATUS, A. 

ndon. 

9819. CLEANING METAL Patss, J. Player, W. Gimblett, 
and A. Steel, London. 

9820. Winpows, A. Hawley, London. 

9821. BittiarD CHALK SUSPENDER, 
London. 

9822. Brakes, J. Warrick, London. 

9823. UMBRELLA Rack, E. Gee, London. 

9824. DecoLourisinc of Corron Sep Om, 8S. G. 
Rosenblum and The Commercial Ozone Syndicate, 
Ltd., London. 

9825. BicycLe Gearino, W. P. Thompson.—{J. F. Brady, 
United States.) 

9826. Cars, W. P. Thompson.—{J. B. Alexander, United 
States.) 


and E. Mathonet, 


W. Paton, 


Manchester. 

9828, Furnaces, J. Roberts and T. Pattinson, Liver- 
pool. 

9829. Bripors, J. Shields, London. 

9830. IRonING Macurnks, C. L. and I. Braithwaite and 
E. O'Brien, Manchester. 

9831. MANUFACTURE of Caustic ALKALI, J. Armstrong, 
Liverpool. 

9832. ——— Suotrer, F, Liddell and G. R. Candelet, 

mdon. 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Official Gazette. 


595,552, GasoLtenx Moror, PD. Binki and J. Csonka, 
Buda - Pesth, Austria- Hungary.—Filed November 
30th, 1896. 

Claim.—(1) In a gasolene engine, having the Otto 
circle, an atomiser, which is placed in the air inlet and 
characterised by one or more openings in the air pipe 
for the introduction of gasolene having the level of 
the tluid at a constant height, the efflux area of which 
is regulated by adjustable cones, having longitudinal 
borings through which atomising air is brought into 


the fluid by the suction. (2) In an_explos:ve engine, 
the combination with the air-supply pipe or inlet, of 
the atomiser for the injection of gasolene therein, the 
spring-pressed pivoted plates forming a check valve in 
rear of said atomiser, and the pivoted plates in front 
of said atomiser forming a throttle valve and adapted 
to be operated by a suitable governor, substantially as 
described. 


595,708. Core ror Fiexiste Suartino, W. D. 
Forsyth, Pittsburgh, Pa.—Filed Decemler 21st, 1896. 
Claim.—A core section for flexible shafting, consist- 
ing of a short piece having a cylindrical or rounded 


middle portion, and reduced at each end portion upon 





two sides, one of such end portions being formed intoa 


———S 
hook, and the other end portion hay 
opening therethrough at right maine & slot o 
the hook, said hook having its inner beara ° 
excentric with respect to the slot leading the Portion 
unreduced surfaces of said end portions bene? the 
vex or rounded form, and included in ang am Of con. 
with the superficial plane of the said mida) Neldent 
substantially as specified, © portion 


595,727. Toor ror CuTTING orr Gas Ppp 
JL. Oxsinger, Chicago, Ml.— Filed de cote, 
1897. ust 4 


Claim.—(1) A tool of the character deser 
prising a body having a central opening or — com. 
the pipe to be cut off and an externally-thiee 
sleeve, levers pivoted to the body and cal sient 
their outer ends cutting off tools adapted toa at 


the pipe, and a cone threaded to engage the slooye ‘and 


adapted to tilt the levers and move the cutters tawanj 
each other in operation. (2) A tool of the character 
described comprising a body, lugs, end « central 2 
formed in a single piece and having a central pass: “ 
from end to end, levers pivoted to the lugs an carey. 
ing cutting off tools at their forward ends and q cone 


| for engaging the levers and threaded to engage the 
sleeve, substantially as described for the PUrpose set 


forth. 


595,766. Process OF AND APPARATUS FOR Osratytyo 
URE COPPER IN SINGLE OPERATIONS, P. David 
Eyuilles, France.—Filed April Wth, 1897. ? 
Claim. - (1) The herein-described process of treatiy 
copper mattes containing foreign metals, which cop. 
sists in heating the same in a reverberatory furnge: 
or a converter in the presence of an air blast to a high 
temperature, to thereby decompse the said matte 
separating the foreign metals from the matte by 
gravity, and in thereupon separating the said foreign 
metals at the bottom of the matte from the remainder 
of the matte without allowing the matte to cool, 
whereby pure copper will be obtained in a single 


[595.766] 


operation. (2) For the treatment of copper matte, a 
reducing vessel provided with tuyeres rising therein 
above the level of the bottom of the reducing vessel, 
the said vessel being mounted to rotate on an inclined 
axis and combined witha lateral chamber or pocket pro- 
vided with a tapping hole and communicating with 
the reducing vessel by a channel leading into the 
upper part of the pocket, so that by rotating the vessel 
about its axis the fluid contents may run into the 
pocket, but cannot return to the reducing vessel when 
the latter is turned back for continuing the reducing 
operation, as described. 


595,844, Sream Gavog, D. and F. D. Aliiy, Provi- 
dence, R.1.—Filed January 19th, 1897. 
Claim.—The combination with a steam gauge of a 
hollow shell, of approximately circular form, having 
two oppositely-disposed openings and _ partitions, 
dividing the interior into the passages ( and v, extend: 


ing along the outer periphery of the shell and the 
central circular space k, whereby the water of con- 
densation is collected in the central space, the channel 
connecting with the gauge connects with the central 
water space at the lowest part of the shell and the 
steam acts on the water in the central space at the 
highest part of the shell, as described. 








DvRATION oF SLATE Roors.—The duration of - 
roofs is variously placed, but is usually -given 28 ¢ 
years. Aresident of Bangor, Pa., informs a conten 

rary, however, that in 1863, when he was living in 

ngland, he assisted in removing the slate from the 
roof of a building of the Plymouth dockyards that na 
known to have s' over years, After the 
old building had been torn down a new structure 
was erected on the same site, and the slates, red 
being redressed, were paesi on the new roof, and @ 
last accounts were still there, 
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THE STANDARDISATION OF CEMENT TESTING, 


We have received a circular letter from a committee 
1 by the American Society of Civil Engineers to 


appointec 


onsider “the proper manipulation of tests of cement,” 
cols ° . . ° 

nd accompanying this circular letter is an express 
a b. : 


t we will publish the questions which have 
heen framed by the Committee and will comment on 
them editorially. The former request we have complied 
with by printing the list of questions elsewhere, and in 
the present article we purpose to accede to the latter 
suggestion by discussing what appear to us to be the 
merits of the enterprise and the value of the steps which 
are being taken for its accomplishment. : ; 

The interrogative form of the circular printed in another 
column is sufficient to show that, whatever the ultimate 
aim of the Committee, its immediate purpose is to gather 
information from as wide a field as possible. It is of the 
degree of usefulness of such gathering, and of the 
probable efficiency of the method of collection, that we 
would now speak, leaving categorical reply to the seventy 


request tha 





odd questions to those immediately concerned with the | 


testing and analysis of cement. The scope of the 
inquiries embodied in the pamphlet referred to above 
is tolerably extensive. It includes the consideration of 
the best method of sampling cement, of the utility of its 
chemical analysis, of microscopical tests, of real and 
apparent density, of the nature and grade of standard 
cand, of methods of gauging briquettes, of methods of 
determining soundness, time of setting, and mechanical 
strength, not only as regards general practice, but in 
respect of minute details of procedure. A full and exact 
answer to all these questions could be given solely by the 
expert, and by him only after close consideration, and, 
perchance with many parentheses and reservations. It 


| 


may, however, be practicable and useful to consider 


some of the larger issues raised in the circular. 

The first inquiry relates to the sampling of cement. 
This is a matter eminently proper for discussion, in that 
large quantities of cement are necessarily accepted on the 
results of the analysis and tests made on a sample weigh- 
ing a few pounds, and it is essential that this sample 
shall be truly representative of the whole quantity of 
cement. It is to be feared that frequently the sample is 
taken in somewhat haphazard fashion, and that it affords 
but slender ground for accepting or rejecting the con- 
signment. In short, sampling should be carried out in a 
thorough and systematic manner by the buyer’s repre- 
sentative, and it should not be attempted to make the 


examination of a single sample cover more than a 
moderate quantity, e.g., 200—300 tons of cement. Indeed, 


putting aside the increased cost of analysing and testing 
the cement, it would be better to examine a separate 
sample for each 100 tons. When the cost of testing is 
considered relatively to the value of the cement, it may 
seem high, but when the value of the work of which the 
cements forms the most fateful part is taken as a unit of 
comparison, the most lavish expenditure for testing 
commonly becomes insignificant. It is better to increase 
supervision charges by a few hundred pounds than to 
run the risk of having a vast and costly breakwater swept 
away. 

The next question submitted relates to the utility of 
the chemical analysis of cement as a criterion of the 
value of the material. With great respect, we think that 
the Cement Committee of the American Society of Civil 
Engineers is a little belated in asking such a question. 
Twenty, or even ten, years ago, doubts might have been 
expressed here and there among those engineers who had 
not made a special study of the matter, or were a little 
disposed to mistrust a method of investigation with 
which they were unfamiliar. To-day we think that there 
are few engineers carrying out heavy and important 
work in cement who fail to avail themselves of the aid 
of the chemist, or could be easily persuaded to forego it. 
Of course it goes without saying that the mere presentation 
of an accurate analysis is but half the duty of the chemist 
concerned with the examination of cement. It is his 
opinion of the quality of the cement, based not on the 
percentage of this or that constituent, but on the 
consideration of the figures as a whole, which is required 
to aid pronouncement on the quality of the cement, and 
to decide whether it can be safely used. Further, seeing that 
the chemistry of cement is a highly specialised subject, 
avalid interpretation of the results of an analysis is only 
to be arrived at by those who have made the matter one 
of close and personal study. With these provisoes, not 
only the utility but also the necessity of a proper analysis 
and opinion on cement destined for all important work 
may be clearly and definitively affirmed. 

_ The next important matter is the determination of the 
fineness of the cement. Thanks to the persistent efforts 


of clear - sighted users, seconded, at first somewhat 


| temperature, in which the determination of the setting 


| best ’’ for Portland cement and for ‘ natural cement.”’ 


| differs radically from true Portland cement ; this neces- 


| have confined ourselves in the greater part of this article, 


| opinion preferable to all others at present known. 


reluctantly, but afterwards with effective goodwill, by | 


enterprising manufacturers, the fineness of cement has 
been greatly increased of late years. In this particular 
American consumers have aided the efforts of those at 
home by demanding finely-ground cement, and by pre- 
ferential buying of cement of German manufacture— 
better than that of English make solely in respect of its 
finer grinding. Now that the general utility of fineness 
of grinding has been thoroughly established, it has 
become of pressing necessity to devise trustworthy means 
for determining the percentage of residue left on sieves 
of various meshes. So elementary a consideration as 
the definition of the size of the wire constituting a given 
sieve has only comparatively recently been fully observed. 
“A sieve having 2500 meshes per square inch,” without 
a clause stating the gauge of the wire of which the sieve 
was to be made, was a common enough sentence in 
former specifications. Now the gauge of the wire, or, 
better, its diameter, avoiding the possible confusion 
arising from the complexity of wire gauges, is usually 
Specified, and if the sieve be made carefully and its 
number of meshes counted, and the size of the wire 
checked, it is fair to conclude that a trustworthy instrument 





| demned their product, instead of improving the product 
| to meet the requirements of the test. 


| of ever-improving quality. 


has been obtained. But with the finer sieves, e.g., those 
having 100 or more meshes per lineal inch, and especially 
those of extreme fineness, such as 200 meshes per lineal 
inch, 7.e., 40,000 meshes pér square inch, the difficulty of 
accurate manufacture, and the risk of injury by any but 
a careful and skilful user, are considerably increased. It 
may therefore prove necessary to adopt a suggestion 
made some time ago by the Association of German 
Cement Manufacturers, and prepare sieves consisting of 
steel plates with perforations of exact dimensions corre- 
sponding with an ideal mesh. Such sieves need not be 
employed for every-day use in the testing-room, but may 
be held as standards, against which the accuracy of the 
more generally convenient wire sieves may be checked 
from time to time. Such matters are proper subjects for 
inquiry and discussion, and useful data may be collected 
by the questions set forth in the circular with which we 
are dealing. 

The determination of the apparent density—weight per 
bushel or per cubic foot—and of the real density or specific 
gravity, is also brought up for debate. Again, we are 
disposed to think that the Committee of the American 
Society of Civil Engineers is a little behind the times. 
The requirement of a certain weight per bushel—or 
cubic foot—is becoming obsolete. Recent alterations in 
the fineness of cement upset all the data formerly 
accepted, and a weight per bushel of 115]b. to 120]b., 
which might easily have been obtained a few years ago 
with the coarsely-ground cement of that day, cannot be 
approached by an equally well-burnt but much more 
finely-ground cement of modern manufacture. Happily, 
full and exact information as to the quality of the cement 
in this respect is given by the determination of the 
specific gravity, and the present inquiry may be usefully 
confined to the collection of information as to the best 
methods and apparatus for the rapid ascertainment of 
this property with a degree of precision sufficient for 
technical purposes. 

Pursuing the lines which we laid down at the beginning 
of this article, we will pass over such questions in the 
circular letter as appear to us of less pressing importance, 
and deal with matters which are not only debateable, but 
are in need of something like an authoritative settlement, 
if that be possible. One of these is the mode of determin- 
ing the setting time of cement. There is no blinking the 
fact that any test for setting time must be of an arbitrary 
character; but just what the method and apparatus 
should be has never been decided here or in America, 
even by those most fully alive to the necessity of rigidly 
defining the conditions of an arbitrary test. The process 
laid down in the standard rules in general use on the 
Continent has a good deal to recommend it, and must on 
the whole be considered preferable to the rather ‘‘ go-as- 
you-please’’ procedure in vogue in this country, and, we 
believe, in the States. Its merit consists chiefly in the | 
fact that the cement is gauged with water to a standard | 
consistency, and thus the large differences of setting time 
which are caused by small differences in the proportion of 
water mixed with the cement are avoided to a great 
extent. But even this method needs improvement, in 
that there should be more precise regulation of the 
temperature of the cement, of the water, and of the room 
than is commonly achieved. Should it be considered 
that the exact determination of the setting time of a 
given cement is a matter of great practical significance— 
in itself a proper subject for discussion—there appears 
no satisfactory alternative to the provision of a special 
chamber kept with all possible accuracy at a standard 


time shall be carried out. No mere regulation of the 
general temperature of the testing room, such as is 
observed in all properly equipped laboratories, will suffice ; 
more definite and accurate means for controlling the 
temperature of the surroundings of the test pat must be 
adopted. 

Perhaps the questions on the best tests for soundness 
are of as great moment as any in the circular of inquiry. 
They are perfectly general in their scope, simply inviting 
an expression of opinion as to what test may be reckoned 


It must be remembered that a large part of the cement 
used in America is made from natural cement rock, and 


sitates the double form of question. Here we are chiefly 
concerned with the testing of true Portland cement, and 
for that, putting aside the restrictions within which we 


we would pronounce for one particular test as in our 
The 
Deval test is that to which we refer, and the reasons for 
our preference, briefly put, are that it allows of quanti- 
tative expression of the extent to which a given cement 
approaches ideal soundness. As far as we know, but one 
serious objection has been raised to the Deval test, and 
that is that it is unduly severe. No doubt, when the test 
was first published, many cements failed to withstand it, 
and there was a tendency among manufacturers—not 
unusual in such cases—to denounce the test which con- 


But since then 
closer and more intelligent attention has been paid to the 
manufacture of cement, and the present-day material is 
Thus, it will be no hardship 
to adopt as a standard a test of admitted severity, and 
we commend this view of the matter to the consideration 
of the Committee, which has favoured us with a request 
for our opinion of its circular letter. 

We must devote a concluding paragraph to the con- 
sideration of the probable course and outcome of this 
inquiry. It may be assumed that the circular letter 
issued by the Committee will meet with due attention 
and response. It isnatural that such response should be 
given by American engineers and chemists, and especially 
by members of the society under whose auspices the 
work of the Committee is carried on. But there is no 
reason to suppose that in Europe, and especially in this 
country, the circular will be disregarded. Thus there 








should be no lack of replies submitted to the Committee, 
capable of furnishing that body with data for a critical 
report. It is with the appraisement of the data and the 
drafting of a report that the real difficulty of the task 
which has been set before the Committee will become 
apparent. The mere tabulation of replies, and the 
enumeration of opinions for or against any given practice, 
will in no way advance the matter. Any method of 
inquiry by which opinions are invited from a large num- 
ber of persons, more or less concerned with the subject 
of investigation, has certain limitations which are not 
to be ignored. The circular letter must of necessity be 
addressed to many who are not personally known to any 
member of the Committee, and whose status, acquire- 
ments, and abilities are largely matters of hearsay. The 
discrimination of the valuable from the valueless of the 
replies which are sent in, will be an onerous undertaking. 
It must not be forgotten that the busiest and most 
expert will be precisely those who will be little inclined 
to give time and labour to the answering of a large 
number of questions needing minute and careful considera- 
tion; the half-occupied, the congenital windbag, the fad- 
dist and the man with an axe to grind, will write at great 
length and with much positiveness. It will not always 
be easy even for a competent and vigilant Committee to 
weed out these without eliminating some who may be 
obscure or unfortunate in their manner of response, but are 
nevertheless trained, thoughtfuland original. Much there- 
fore will depend on the acumen of the Committee, and ac- 
cordingly thereto will their report be a valuable document or 
a rag-bag of inconsequent declarations. Finally, suppos- 
ing all be well done, it is to be hoped that the endeavours 
of the Committee will not be directed towards the pro- 
mulgation of a set of standard rules. Recommendation 
of the value of certain methods of testing, and con- 
demnation—better explicit than by implication—of other 
methods which may be deemed inaccurate or obsolete, 
may be put forward, but nothing of the nature of a code 
should be attempted. At the present time no such 
perfect agreement as to principles has been arrived at as 
can warrant the codification of testing methods. Any 
premature endeavour in this direction is foredoomed to 
failure, and the labour which would need to be spent to 
bring it to naught might be more usefully expended. 
We have little doubt but thatthe Committee is fully alive 
to all these limitations, and it is therefore with confidence 
that we look for a satisfactory completion of an under- 
taking in the promotion of which we ourselves may claim 
some small share. 
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THE annual meeting of the Iron and Steel Institute was 
held at the house of the Institution of Civil Engineers on 
Thursday and Friday, May 4th and 5th; Mr. E. P. 
Marten, the president, in the chair, The attendance was 
somewhat larger than usual, all the iron-producing dis- 
tricts of the kingdom being well represented. Sir I. L. 
Bell, who, we are happy to state, appeared to be in 
excellent health, Sir James Kitson, Sir David Dale, Sir B. 
Samuelson, Sir F. Abel, Mr. Windsor Richards, all past 
presidents; Mr. James Riley, Sir E. Carbutt, Sir Douglas 
Galton, and Mr. J. E. Stead, being among the more pro- 
minent members present. The report of the Council 
showed the Institute to be in a flourishing condition, and 
making steady if somewhat quiet progress. The total 
number of members of all classes, honorary, life, and 
ordinary, is now 1500, twenty-eight new names having 
been added during 1897, leaving, after deducting one 
death and resignation, a net increase of twenty-seven 
members. 

In the review of the work done during the year, we 
note with satisfaction that the general classified index to 
the first fifty volumes of the Journal has been completed, 
and that the Council have arranged a method for giving 
fuller reproductions of important foreign memoirs than 
can be given in any ordinary review; at least, in cases 
where such information is called for by the members. 
The autumn meeting, as has been already announced, is 
to be held in Stockholm. The report of the treasurer, 
Mr. W. Whitwell, also shows the financial condition to 
be satisfactory. With a total income of rather less than 
£4000, the accounts, starting with a debt to the treasurer 
of £289, close with a surplus of £440. The first business 
was the election of trustees, to fill the vacancies caused 
by the lamented death of Sir Henry Bessemer and Mr. 
G. T. Clark, who have acted in that capacity since the 
foundation of the Institute ; and, on the motion of the 
President, Sir David Dale and Lord Windsor were chosen 
by the meeting. 

The Bessemer medal was then presented to Mr. R. 
Price Williams in recognition of his services in the 
introduction of steel into railway work, as well as his 
connection with the Bessemer process in its earlier 
developments, a certain melancholy interest attaching to 
the presentation as being the last occasion on which the 
donor had taken part in the choice of the recipient. In 
acknowledging the medal, Mr. Price Williams gave some 
interesting details of early experiences with steel rails, 
and much pleasure was expressed at an announcement 
by Mr. Webb of his donation of a specimen of the 
famous Crewe rail, over which 72,000,000 tons of traffic 
passed, leaving it still in working condition; and this 
was supplemented by an offer from Mr. Riley of a 
specimen of the first Bessemer rail rolled at Dowlais. 
These relics are to be added to the collection of specimens 
in the Council-room of the Institute. 

The first paper read was that by M. Adolphe Greiner, 
Director-Genera! of the Société Cockerill at Seraing, on 
“The Use of Blast Furnace Gas for Motive Power,” the 
author, who, we are glad to see, has been elected a 
foreign representative on the Council in the place of M. 
A. Thielen deceased, being present. This, after passing 
in review the former papers on the subject, gave a sum- 
mary of the results obtained with the small 8-horse power 
Simplex engine at Seraing, which was noticed in the 
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account given in our columns of the proceedings of the 
Jubilee celebrations of the University of Liége. These 
results were not at first as favourable as was anticipated, 
owing to the disproportionately small size of the gas 
inlet and valve passages ; but by making judicious altera- 
tions in their sze, the result has been much improved, 
and, what is more satisfactory, is that the trouble which 
some have anticipated from dust introduced with the gas 
has been entirely absent, the engine having run for four 
months continuously without its being necessary to stop 
for cleaning the cylinder. A much larger experiment is 
about to be made with a 314in. by 39}in. cylinder engine, 
which is intended to develope 200-horse power. This is to 
be used to drive an air compressor, the air to be applied 


instead of steam in driving numerous small engines | 
scattered about the works, the distribution being effected | 


by existing lines of steam pipes. The amount of power 
obtainable from blast furnace gas is, according to the 
author, very large, being for the Seraing furnaces about 
12,000-horse power in excess of the 2300-horse power 
required for the service of the furnace, blowing engines, 
pumps, lifts, kc. The new engine will be at work in two 
months’ time. A series of fine diagrams of the installa- 
tion was exhibited in illustration, but these have not as 
yet been reproduced for the Journal. 

The most important contribution to the discussion of 
this paper was that by Mr. James Riley, who supple- 
mented the author’s introductory notice calling back the 
date of the first communication on the subject to the 
year 1894, when it was brought before the West of 
Scotland Iron and Steel Institute. The real merit of first 
introducing the use of blast furnace gas was, he thought, to 
be attributed to Mr. B. H. Thwaite. M. Greiner, in his 
paper, seemed to be under a misapprehension as to the 
character of the gas at Wishaw, and in the engine 
described in Messrs. Galbraith and Rowden’s paper, 
which was said not to be ordinary blast furnace gas 
but made from anthracite. It was actually made from 
Scotch splint coal, and used after having gone through con- 
densers and washers for recovering tar and ammonia; 


and although no doubt cleaner than ordinary gas by | 


reason of the washing, the heating power was diminished 
about 20 per cent. by the products removed. He con- 
curred with the author as to the much more perfect 
utilisation of the gas by exploding it directly in the engine 
than by using it for raising steam. With an engine of 
15-horse power, 14-horse power has been realised without 
difficulty. An engine of 250-horse power was now under 
construction for an ironworks in this country. Dr. 


Ludwig Mond gave an account of his results obtained | 


with the gas from his regenerative producer at Winnington, 


which had been applied with so little trouble in an | 
He was rather surprised, | 
therefore, that the experiments in ironworks had been | 


engine of 125-horse power. 


started upon such a small scale. 

Several questions were asked by different speakers for 
particulars of cooling water and composition of the gas, 
details of which were promised by the author, who, in 
reply, mentioned that the thermal value of the gas could 
be much more readily determined by the Mahler bomb 
calorimeter than by ordinary chemical means, as it had 
proved accurate and easy to use. 

The second paper, on ‘“ Coking in By-product Ovens,” 
by Mr. J. H. Darby, of Brymbo, was a useful contribution 
to the technology of coking in retort ovens, many points 
of practice in the working of the Semet-Solvay oven 
being noticed. This, as usual, gave rise to an animated 


discussion as to the relative merits of the two classes of | 


coke, the beehive oven being advocated by Sir Lowthian 
Bell and Mr. Wood, while the retort oven had an 
equally warm body of supporters. Sir B. 
found only about 5 per cent. difference in effect in favour 
of the beehive oven, and Mr. David Evans considered, 


as the result of trials carried on with two kinds of coke | 
simultaneously in adjoining furnaces, there was a slight | 
Snelus | 


advantage in favour of the narrow oven. Mr. 
mentioned a method used in some Westphalian coke 
works, where the coal is moulded by treading in a box to 
a rough prism approximately to the shape of the oven, 
and is then charged through the door instead of being 
thrown in through holes in the roof. This, we believe, 
is called the Quaglio system. He considered the Semet- 
Solvay to be one of the best of the by-product ovens, as 
the bricks and moulded pieces were of a comparatively 
simple form. 
character, as it was heavier to handle and contained 
more water than that from the beehive oven. 


of in the oven, as was done in the old way. He had in 
one case found 17} per cent. of water in a truck of coke. 


Two other papers were on the list for Thursday, but by | 
the time that Mr. Darby had replied, the hour of adjourn. | 


ment had arrived, and it was arranged that the one next 
in order, that by Mr. Charles Cochrane, on “ The Relative 


Merits of Limestone and Lime in Blast Furnaces Smelt- | 
ing Iron Ores,” should be taken as read, with a view to | 
its discussion on Friday; the fourth paper, by Mr. | 


Bauerman, on “ The Iron Ores of the Ural,” being also 
deferred to the same day. In the evening the annual 
dinner of the Institute was hold in the Hall of the Hotel 
Cecil, which was largely attended. 

On Friday morning the proceedings commenced with 
a discussion on Mr. Cochrane’s paper, which had been 
taken as read on the previous day. This dealt with the 
subject of the substitution of caustic lime for limestone 
as flux in the blast furnace, and recorded a comparative 
experiment extending over several months, the occasion 
for which had been given by the failure, in October, 1896, 


of a kiln that was in use for partial calcination of the | 


limestone, which made it necessary to work with raw 
stone for six months, after which a return was made to 
the former practice of using a mixture of caustic lime 
and limestone, giving the equivalent of about a 21 per 
cent. calcination of the whole amount of the flux. The 
generalised results are contained in Table A. 

These results are in the subsequent part of the paper 
subjected to an elaborate arithmetical analysis, in order 


Samuelson | 


Mr. Wood gave the patent coke a bad | 


This was | 
due to its being cooled on the floor after drawing, instead | 
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to trace the cause of the difference between the saving of 
| fuel actually realised and that considered as theoretically 
| possible. This involves some rather complicated reasoning 
'that cannot easily be presented in a condensed form, 
but the whole paper bears ample testimony to the 
careful and thorough manner in which Mr. Cochrane has 
in this, as in former communications, handled this 
ditticult and complicated problem. It is therefore the 
more to be regretted that the author, through a severe 
' and dangerous attack of illness, was unable to be present, 
and in consequence the paper could not be subjected to 
‘any very detailed discussion. What was said was 
mainly on the practical results obtained, Sir Lowthian 
| Bell considering that there was not very much to be 
gained by calcination, while, on the other hand, Mr. 
Charles Wood, from a long-extended experience, spoke 
| very warmly in favour of the use of caustic lime. 
TABLE A. 
Summary of Com MLN ESO hetween Sir Months ON Limestone and 
Four J onths On Mixed Lime and Limestone. 
Raw 
ironh- 
stone. 


Total | | 
as lime-| Coke. | Ash, &c. 
stone. | 


Lime- 


Lime. ara 


Nov., 1896, to 
Pe ees oes os 
Sept. and Oct., 1896, 
May and June, 1897. 


April, 


Nil. 13°91 13°91 21°22 | 
5°99 5°04 13°06 20°10 
Economy in favour of ) 


; “03 
calcined over raw flux f 1° 





Tem- 
perature of 
Tem- 
| perature of 
gases, 
blast. 


ironstone. 
Gross waste. 


| Pressure of 


deg. | t 


| deg. 


Nov., 1896, to Ap., 
a ee 70°32 | 2°06 | 1474 507 5°04 | 0°563 
Sept. and Oct., 
1896, May and 
June, 1897 26°96 | 69°72 | 0°66 | 1489 4°97 07515 


Ratio CO, : 
Output co 


140 larger by 


diminished 


Gross waste | 
j 
by 0°048 


reduced 


} 101 


cwt. 


The slag melted per ton of iron in the six months, 
November, 1896, to April, 1807, was... ..  ..  .. 

In the four months, September and October, 18:6, 
and May and June, IS!F ww ww we ee ee 


34°85 
33°24 


7, . . ‘ = A en aye) f cwt. per ton 
Economy of slag in favour of calcined over raw 1'6l tof on 
550 


Worth 
2473 


x 1°61 = 0°26 ewt. of carbon burnt to carbon monoxide to 


melt it. 

* By ideal consumption of ironstone is here meant that due to the 
assumed passage, without loss, of the whole of the ferrum contained 
| therein into the pig iron, so as to constitute ‘4 per cent. of its contents; 
in other words, to constitute 18°SOcwt. of ferrum in 20cwt. of pig iron. 


The second paper, by Mr. Price Williams, on ‘ Steel 


Permanent Way,” reviewed the progress that has been | 


made in the strengthening and improvement of the 
permanent way of railways since the introduction of the 
Bessemer process of steel making. This was illustrated 
by a large amount of tabular matter of a kind similar to 
| that in the author’s famous papers on “ Railway Mainten- 
ance,” read before the Institution uf Civil Engineers, 
and which we hope to reproduce in extenso when the 
diagrams are available. Applying this analysis to a par- 
ticular case, that of the London and North-Western 


| of steel over iron had averaged £248,049 in the permanent 
way, and £224,878 in the locomotive department ; the 
cost in the latter in: tance being reduced from £273 to 

£158 per engine per annum. The relative durability of 
hard and soft rails was also noticed, and the use of 
chromium in partial substitution for carbon where great 
strength is required. The least satisfactory parts in the 
permanent way of our railways are admittedly rail joints, 
points, and crossings, the tongues of the switches being 
made objectionably and dangerously thin, being worked 
to a flexible knife edge at the points, while the break in 
| the main line rails at the crossing is the cause of the 


made at the Dowlais Ironworks, which, while still possess- 


such a way as to give the much needed strength and free- 
| dom from flexibility at the points, thereby very materially 
| adding to the safety and durability of the road. New 
forms of acute and obtuse crossings, which enable the con- 
tinuity of the main Jine rails to be preserved, the tire path 
at the crossings being squeezed out by hydraulic pressure, 
| have also been made by Messrs. Tyler and Ellis, and 
laid down for about two years on the Great Northern 
Railway, and subjected during that time to the heavy and 
rapid main line traffic. Since then they have been laid 
| down on the Midland, Great Central, and other lines in 
|this country and abroad. Specimens of fish-plates 
| designed by the author, and made by Messrs. Taylor 
|and Sons, of Nottingham, which, by equalising the 
bending moments in the rail, give the requisite and 
much-needed strength at the rail joints to which reference 
has been made in the paper, were also exhibited. 

In the discussion Sir Lowthian Bell differed decidedly 
| from the author as to the very great difference in dura- 
| bility between iron and steel rails, his opinions being 
| based upon the earlier results obtained on the North- 
Eastern Railway. Mr. Snelus considered that the author’s 
evidence was deficient in regard to the factors that make 
for durability, the knowledge of the method of treatment 
and other points being of equal importance to chemical 
analysis. While the Americans obtained the best results 
with high-carbon steel, in Germany low-carbon was found 
to be sufficiently durable, although in the latter case 
silicon was usually present to an extent not considered 





to be permissible in this country. Mr. Sandberg con- 


Railway, the annual saving due to the greater endurance | 


ing the necessary knife edges at the point ends, practically | 
retain the original section. area of the rail throughout | 
its entire length, the metu being only displaced, and in | 
| plates in the building of ships was progressing, a few 
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sidered that a happy medium was best for carbon 
tainly not too high, the main point being to stren Ps 
the road by increasing the weight of the rails oa > 
tionately with that of the rolling stock. The one 
design of a short stiffened fish-plate was unfayoup ble 
criticised by Mr. J. Head, who preferred a lone form 2 
joint in use in America. lie. 
The close of the discussion of Mr. Price Williams’ 
was followed by a few remarks by Mr. H. Bauerman j 
explanation of some illustrations of the iron ore ‘i he 
of the Ural not contained in the printed paper, and wei 
described the principal iron ore mines of the Ural af 
Bakal on the European and Nischne Taguil and fea 
Blagodat on the Asiatic side. These were generally 
similar in substance to the account of these places whieh 
appeared in our issue of November 12th, 1897, and we 
therefore do not reproduce them. So much time Was 
taken up by the earlier papers, that the remaining items 
of the programme had to be hurried through in a merely 
formal manner in order to complete the business at the 
regular hour for adjournment. This is the more to be 
regretted, as among the papers so treated three 
are of very considerable importance; the first, on the 
| ‘Crystalline Structure of Iron and Steel,” by Mr. J. §. 
| Stead, representing the result of a vast amount of 
| careful experimental research, and containing regults 
of great interest both for the practical and theoretical 
sides; while the second, by Mr. C. H. Ridsdale, on 
* Brittleness in Soft Steel,” though more restricted in its 
scope, is of a somewhat similar character. The third 
paper, by Mr. E. A. Saniter, on ‘“ Allotropic Iron and 
| Carbon,” gives further results obtained in the study of 
| structures developed in iron by the method of corrosion 
with calcium chloride ata red heat, and their bearing 
|upon the allotropic theory. These papers, although 
| excellent in quality, are somewhat difficult to follow, as 
the authors find it necessary for the development of their 
| arguments to make use of an inordinate number of new 
terms, and, what is more puzzling, to use old familiar 
names with new meanings. However this may be, only 
| a few minutes were given to each author, the discussion 
| being adjourned to the next meeting at Stockholm, which, 
| according to present information, promises to be wel] 
attended. 


Paper 











| SHIPBUILDING AND MARINE ENGINEERING 
| ON THE THAMES IN THE VICTORIAN ERA, 

| No. XVII, 

| Wir the year 1857 the second decade of the reiga of 
Queen Victoria was completed, and although the latter 
end of it brought into existence on the Thames the 
“biggest ship in creation,” as our American cousins 
| would put it, neither shipbuilders nor marine engineers 
| had as yet practically applied an improved system of 
| ship propulsion that had been looming in the immediate 
| future; but as its advent was not destined to be made 
till time had entered on another decade of its flight, we 
reserve notice of it until the year of its introduction has 
been reached in our history. 

Although the stoppage in the latter part of the second 
decade of the era of the shipyards of Messrs. Mare and 
Co. and J. Scott Russell and Co. on the Thames was 
much to be regretted, new yards had sprung up, among 
those started being that of Messrs. Westwood, Jailey, 
and Campbell—formerly departmental managers with 
Messrs. Mare and Co.—at the London Yard, Blackwall. 

During the past ten years the application of iron as a 
shipbuilding material had progressively developed, while 
a better mode of applying it, and a more correct system 
of construction—notably with respect to water-tight 
compartments—were introduced. Iron had during the 
time not only been increasingly used in the hulls of 
vessels, but had also found application in their masts and 
yards; and in the form of wire to their standing rigging; 
in spite of the strong prejudice of “old sailors” and 
“experienced captains” against its use which at first 
existed. So far as the royal dockyards at Deptford and 
Woolwich were concerned, the last years of the decade 


: : | had produced—after the Royal Albert—no noteworthy 
most frequent and dangerous class of railway accidents. | 
The author has designed several improvements to meet | 
these difficulties, among which are rolled switch tongues | 


vessels. 
THE THIRD DECADE OF THE ERA, 1857 TO 1867. 

In the first year of this decade little that was particu- 
larly worthy of record in connection with the Thames, 
| either in naval architecture or marine engineering, took 
place, with the exception that the introduction of * steel 


light-draught craft having been built of that material. 
In 1859 a new firm, Messrs. J. and W. Dudgeon, destined 
to become well known in connection with marine engl- 
neering and shipbuilding on the Thames, commenced the 
manufacture of marine engines at the Sun Ironworks, 
Millwall, where, as an earnest of business, they very 
shortly turned out a number of oscillating paddle engines 
for vessels—the hulls of which were built by Mr. C. 
Lungley, at his shipyard at Deptford Green—for Russia 
and Australia. In their first year Messrs. Dudgeon 
also engined the afterwards famous clipper screw steam- 
ship Thunder, also built by Mr. Lungley. As this fine 
vessel attained on her steam trials results as to speed 
and coal consumption never before approached by any 
steamship of her time, we are glad to be able to give 
our readers a brief description of her, and her propelling 
machinery. 
The Thunder was built and fitted to carry opium 
between Calcutta and Hong Kong, with a view of obtain- 
ing greater speed, combined with sea-going qualities, than 
had before been reached by any previous ship navigating 
the China seas—the arena of many spirited contests 
between the fine steamships then engaged in that trade. 
The Thunder was 240ft. long between perpendiculars, 
30ft. beam, 22ft. 6in. deep, and 1062 tons, builders 
measurement, in tonnage. She was fitted by Messrs. 
Dudgeon with a pair of direct-acting engines _ of 
210 nominal horse-power, having cylinders I 





diameter, with a piston stroke of 8ft., which made from 
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———— ‘ | 
sthy-eight to sixty revolutions a minute. These engines | struction to the newly-formed Thames Ironworks Com- 
f ‘ve a screw —outside the rudder—15ft. diameter and| pany at Blackwall, and the other to Messrs. R. Napier 
= gin. pitch. Steam was supplied by two four- and Co., of Govan, the Thames-built vessel to be called 
furnaced tubular boilers, fitted with tubes of varying | the W arrior, and the Clyde-built one the Black Prince. 
giameter, those nearest the furnace crowns being the | } The latter part of the year 1859 therefore found the 
largest» A superheater was fitted to each boiler top, and | Thames Ironworks busy with the building of the first 
onsisted of two boxes, one on each side of the funnel, | sea-going iron armour-clad in the British Navy, and in 
with gin. diameter tubes between, the lower part of | the world, and with the constructive methods and details 
the funnel being rectangular in section, in which part | of a new departure in warship building, first worked out 
the superheating of the steam was effected. Kach | in the shipyard attached to the ironworks at Blackwall, 
hoiler was worked at a pressure of 19 1b. per square inch. | for the benefit of all after-comers. As this warship, in 
On the first trial of the Thunder, in December, 1859, | her day the most beautiful vessel in her Majesty’s fleet 
che ran the distance between the Mouse and Nore lights | —but now ineffective—figured largely in the naval con- 
in thirty minutes against the tide, being at the rate of structions of her time, we are happy in being able to 
seventeen statute miles an hour, the engines making a | give the readers of this journal a brief description of 
mean of fifty-nine revolutions a minute and developing | her constructive features, with an illustration of some of 
from 950 to 1000 indicated horse-power. On a further | them. 
trial to test coal consumption, with steam at 19 lb. pressure, The Warrior was designed by Sir Isaac Watts, the 
using the saperheaters and full expansion, the engines | then Chief Constructor of the Navy; the conditions of 
maintained a regular speed of fifty-four revolutions per | construction being that she should be a real sea-going 
minute, the ship steamed over 14 knots an hour, and the | ship of war, not a mere floating battery, or a craft to 
consumption—of Duffryn steam coal—was said to have | hug the land and keep it in sight, but a ship fit 
been only 820 Ib., or as near as possible 1 Ib. per indicated | to take the open sea and to carry the country’s flag 
horsepower per hour. A confirmation of this statement anywhere over it, and keep its command against all 
would be invaluable to the advocates of superheating. It | comers. To this end a high speed, and power of remaining 
must suflice to say that she was no doubta very economical | on the sea for months together, were absolutely essential. 
ship. In general appearance the Thunder wasa beautifully- | To satisfy these requirements specific qualities in the 
modelled vessel, and sat very gracefully upon the water; proposed ship were necessary. 





she was fully ship-rigged, and carried a large spread of As no steam warship could carry sufficient coal to keep 
canvas. Upto her time she was the fastest serewsteamer | her under full steam for more than a few days, she must 


belt a cross bulkhead of equal strength was fitted, so 
that, assuming both of the unarmoured ends of the ship 
to be shot away, she would still have sufficient buoyancy 
to keep her afloat and yet present a complete armoured 
surface to the enemy. 

In Fig. 92 we give a cross section of the Warrior at 
her engine-room, in which it will be seen that she had no 
external keel, it being placed inside, and formed the 
central one of a set of fore-and-aft kelsons, between 
which were fitted deep floor plates, to the lower edges of 
which, by means of angle bars, the bottom plating was 
attached. ‘The frames proper were plates 10in. wide, 
with angle bars at their edges riveted to the floor plates, 
the tops cf the floors being covered with plating, to 
which they were riveted, and the whole made water- 
tight, thus forming a double bottom to the ship. The 
hull plating varied from 1}in. thick at the bottom to jin. 
at the top sides or gunwale, at each of which parts the 
plates were doubled. 

The main and upper decks were of plate iron, from 
lin. to in. thick, covered with wood planking. Length- 
wise, the ship was divided internally by transverse or 
thwartships bulkheads, into water-tight compartments, 
in such a way that any damage received was confined to 
its locality, without sensibly affecting the buoyancy; to 
assistin preserving which fore-and-aft bulkheads were fitted 
on both sides of the ship, as shown in the section, Fig. 92, 
from within a few yards of the stem and stern; the space 
between the vessel’s sides, and these being further 
divided into compartments by transverse wing bulk- 





























Fig. 92—CROSS SECTION OF “WARRIOR” AT ENGINE ROOM 


afloat, while her coal consumption was the lowest then | be a sailer with a sufficient spread of canvas to keep her 
attained. In the trade for which she was designed and | perfectly manageable and seaworthy under canvas alone, 
built she soon paid for herself—by her rapid passages— | as neither blockading nor chasing could be performed by a 
several times over. ship without large sail power. Then, to be an efficient 

In a previous article—No. XI.—when noticing the | fighting ship, her gun platform should not be less than 
construction by Messrs. Mare and Co., at Blackwall, of | 9ft. above water, for if not, her guns could not be properly 


. . . v4 y | . . 
armour-plated batteries for service in the Crimean War, | fought, and she would be incapable of defending herself 


| 


we recorded the fact that the design of this type of | 
craft was due to Napoleon III., who had had similar 
vessels built in France for the same purpose, they being 
the outcome of the results of experiments his Majesty 
had caused to be made on iron plates before the war 
began. Carried out to their conclusions, these experiments 
resulted first in the application of thick iron plates to | 
the sides of existing wooden warships, and subsequently 
in the building of the hulls of such ships entirely of iron, | 
and protecting their sides above water with thick iron | 
armour, 
The former principle of construction was first carried | 
out in France in the building of the frigate La Gloire, | 
her success being such as to lead to distrust of all vessels | 
not protected by impenetrable armour plating. To meet | 
the exigencies of war should it unexpectedly come upon 
ourselves, several of our two and three-deckers— wooden 
warships—were at once cut down, strengthened and plated. 
0 cope, however, with such a vessel as La Gloire, it was 
decided by our naval authorities to have built at once a 
couple of warships that should be, as nearly as possible, 
fire and shot-proof—the 68<pounder smooth bore being 








the heaviest gun then in use—and to build them entirely 


against an opponent having that advantage. Again, the 
height between decks and the distance of her guns apart 
on the fighting deck should be sufficient for their efficient 
and easy working. Above all, a shot-proof hull was in- 
dispensable, for not only had the guns and gunners to be 
protected, but the engines, boilers, magazines, shell, 
store, and spirit rooms also, from both fire and water, 
and be placed within the shelter of the drmour plates; 
so that a considerable length of shot-proof side became 
absolutely necessary. How far the completed Warrior 
satisfied the above enumerated requirements may be 
gathered from our following brief description of her. 

The principal dimensions of the Warrior were :— 
Length between perpendiculars, 380ft.; breadth extreme, 
58ft. 4in.; depth moulded, 41ft. 6in.; and loaded displace- 
ment, 9210 tons; at which her water draught was 26ft. 9in. 
Her hull was built throughout of iron, the stem piece 
being a wrought iron forging 80ft. long by 10in. thick, 
and weighing 17 tons, while her screw frame was of the 
finest forged iron, and weighed 44 tons. Of her top sides, 
the armour plating, which was of the best scrap and 
puddled bar iron, covered 22ft. in depth—I16ft. being 
above the water and 6ft. below it—and about 212ft. of 


of iron, One of these vessels was entrusted for con- | her length on each side. At both ends of the armour 





heads, thus providing against damage below tke water- 
line, and confining it to the part affected. The magazines 
were enclosed and protected by double bulkheads, between 
which water could be admitted in case of fire. As 
above mentioned, the side protection of the ship consisted, 
at the date of her construction, of an invulnerable iron 
armour belt, the plates constituting it being each 15ft. 6in. 
long, 3ft. 2in. wide, and 4}in. thick, tongued and grooved to- 
gether. ‘As the shocks to which these would be exposed, if 
transmitted direct to the shell plating of the ship, would 
start the joints and riveting, 18in. thickness of teak wood 
were interposed between the armour plating and the skin of 
the ship ; teak being used in this construction, as, unlike 
oak, it had no corrosive influence upon the plates between 
which it was fitted. This timber covered the vessel from 
stem to stern, and was laid on her sides in two thick- 
nesses ; the inner one being 10in., laid fore and aft, and 
the outer Sin., vertically, on which latter the iron armour 
plates were laid, and bolted through all to the skin 
plating. As the twoends of the ship beyond the armour 
plates were unprotected, their damage was guarded 
against by close division into water-tight compartments, 
four bulkheads being provided at either end. 

The armament of the Warrior was originally intended 
to consist principally of the old pattern 68-pounder 
muzzle-loading guns, but before she was completed for 
sea she was fitted with four 9-ton and twenty-eight 6}-ton 
Armstrong breech-loaders, instead of the guns shown on 
the section, Fig. 92, together with eight machine guns, 
and four light guns for boat work. The clear height 
between decks, on the gun deck, was 6ft. 6'n., and the 
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guns were 15ft. 6in. apart. The ship, as shown in Fig. 
93, was fully rigged, and had masts and yards of great 
size and strength, the fore and main yards each being 
105ft. long, and weighing over six tons, while the fore and 
main topmasts weighed three tons each. She was, in fact, 
as heavily sparred as a large full-rigged sailing ship. 

The propelling engines of the Warrior, supplied and 
fitted by Messrs. John Penn and Sons, of Greenwich, 
were of the double trunk type, having their cylinders 
horizontal, and similar in all respects in their general 
arrangement and details to those illustrated by Figs. 49 
and 50 in our tenth article. The cylinders had an effec- 
tive diameter of 104}in., @ith a 4ft. piston stroke, and 
drove a propeller 24ft. 6in. diameter, and 30ft. pitch. 
Steam was supplied by ten tubular boilers of box form, 
worked at a pressure of 20 lb. per square inch. 

The Warrior was launched at the end of December, 
1860, and had her first run on the 8th August, 1861. 
Several tugs attended her, but she answered her helm so 
readily as always to be completely in hand. Within two 
hours of leaving the Victoria Dock she was at anchor a 
little above Gravesend. Considering—at that date—the 
immense size of her engines, their working is recorded 
as being almost marvellous, as no part of them required 
alteration or even adjustment of any kind. By their ease 
of motion it was expected from this preliminary run that 
her engines would make sixty revolutions a minute at sea 
when at full power, and give her a speed over 15 knots 
an hour—fourteen being the requirement. 

In the following October she had a series of speed 


only amounts to fifteen hours; hence the plant at the 
charging station must be from two to three times greater 
than with direct working. The cost of installation and the 
weight of the battery are high, and exercise an unfavourable 
influence on the commercial position of the undertaking. 
It must not be forgotten that the batteries have to be fully 
discharged every day, and therefore they are worked at an 
efficiency of scarcely 60 to 65 per cent.—a condition of affairs 
which is not of advantage to the consumption of current or 
to the life of the batteries. A further disadvantage lies in 
the impossibility of the generating station beiny able to 
assist the battery cars in service in the event of emergency, 
as, for instance, in case of a heavy fall of snow. 

In the endeavour to accomplish the ordinary day's work 
with light and cheap batteries, and to ensure the mounting 
of gradients, recourse has been had to the elaboration of the 
aftercharge system of working. The principle of an advan- 
tageous aftercharge method is the demand made upon the 
plates for partial discharge, which results in their working at 
a high rate of efficiency. By this means the consumption of 
current at the central station is very small, a long life and 
working safety of the batteries are obtained, and with increasing 
traffic the batteries can be well supported from the charging 
station. The results of this method have been very satis- 
factory, especially in the case of the Frankfort storage battery 
tramway on the Pollak system, of which a short description 
will be given. For practical reasons the aftercharge system 
must be entirely automatic, in order that the charging of the 
batteries may be accomplished independently of the attention 
of the car drivers and the attendants at the generating 
station. This principle has been adopted in connection with 
the Frankfort tramway, and the arrangements there made 








Fig. 93—H.M. 


Off the Isle of Wight, on the 14th of the month, 
with her engines making forty-two revolutions, she 
averaged 123 knots; on the 25th, with six only 
out of her ten boilers in use, and with an average 
steam pressure of 20 lb., her engines made forty- 
three revolutions, and gave the ship a speed of 12°186 
knots; and in two other runs with four boilers only 
and the same steam pressure, the revolutions were 
thirty-eight, and the mean speed 11 knots an hour. 
On the official full-power trial, with the engines making 
fifty-four revolutions, and the same pressure of steam— 
20 lb.—5470 indicated horse-power was developed by 
them, with a realised speed of ship of 14°356 knots an 
hour. The ship’s propeller—which was of brass and fitted 
for lifting—was one of Griffiths’ improved two-bladed 
screws, with half the length of the blades bent towards 
the ship. It is recorded of the Warrior that during her 
commission her engines worked so smoothly and well, 
that she was never delayed upon any occasion by any 
fault in them. The total cost of the vessel before being 
ready for sea was £354,885; the items being :—Hull, 
£251,646 ; engines, £71,875 ; masts and rigging, £18,536 ; 
fittings, &c., £12,828. Her armament cost £13,000 
more. 


trials. 








ELECTRIC TRACTION IN GERMANY. 


In the course of a lengthy paper read recently before the | 
Electrotechnical Society of Berlin on the subject of electric | 
railways with accumulator working, Herr Edwin Hauswald, 
of Frankfort-on-the-Maine, referred to two or three points 
which would appear either to have escaped notice in connec- | 
tion with the few experiments which have been made with 
storage battery cars in England, or which are the creations 
of what little progress this method of traction has made in 
Germany since it, to all intents and purposes, became 
stationary in the United Kingdom. Hence it may not be 
without interest if the new features set forth by Herr Haus- | 
wald are briefly summarised. 

The author points out that in recent times three forms of 
accumulator traction have been developed—the system of 
dav-working, the ‘“ aftercharge”’ method, and the so-called 
mixed system. With regard to the first mentioned, he states 
that, whilst apparently being advantageous, yet on closer 
examination it possesses certain defects which, from a tech- 
nical standpoint, greatly impede its development. The 
utilisation of the generating station with this system of 
working is very unfavourable, since a charging period of only 
five hours is available for most cars, whilst the working day | 
of nineteen hours, after deducting four hours for stoppages, | 
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for this purpose have completely fulfilled expectations. 

The Franktort line is 1°6 kiloms. long, of which ‘4 kilom. 
is a gradient of 8 per cent., and the remainder forms a level 
track. The cars, with batteries and electrical equipment, 
but without any passengers, each weigh eight tons, accom- 
modation being provided for forty-two persons. Each car is 
equipped with a Kummer motor of 15-horse power and eighty- 
four cells arranged under the seats, somewhat after the general 
method, and the normal speed is 9°3 miles per hour. The 
charging pressure ranges from 200 to 220 volts, and the mean 
current from 60 to 70 ampéres; whilst the average of the 
discharging current, as shown by curves accompanying the 
paper, is 33 ampéres, the maximum 80 ampéres, and the 
minimum 16 ampéres. The consumption of current per car 
kilometre, including the losses in the batteries and in the 
feeder, is very favourable, being 400 watt hours per car 
kilometre. By this means one can depend upon not only a 
low-current consumption by the car, but also an excellent 
efficiency of the batteries of about 85 per cent. 

The charging apparatus is situated at the end of the tram- 
line, is connected with the generating station by means of an 
underground cable, and is arranged for automatic operation. 
For this purpose two insulated contact rails are arranged on 
the car, whilst at the distant terminus is erected an iron 
mast or standard, from which projects a horizontal arm, 
carrying on its lower surface two vertical contact brushes, 
which are in connection with the underground cable leading 
to the charging station. The arrival of the car at the distant 
end of the line brings the contact rails immediately under 
and in connection with the brushes, thus automatically 
inserting the battery in the charging circuit. Within certain 
limits, the author states that the aftercharge system meets 
all requirements, and that the constant and favourable load 
on the station has yielded such good results that it can very 
well compete with the trolley system from a commercial point 
of view. With much longer lines, however, the aftercharge 
system is out of the question, and in such cases the so-called 
mixed system is employed. 

Now, in order to ensure the success of the mixed system, 
apart from the value of the material, it is of special importance 
to arrive at a correct ratio between the accumulators and the 
overhead line equipment. The batteries must be as light as is 
practicable, in order that their weight may not sensibly 
increase the consumption of current on the trolley section of 
the tramway. The discharge of the cells should only take 
place within those limits that give the most favourable 
working efficiency; but, on the other hand, a too slight 
demand made upon the accumulators through their incom- 
plete utilisation would lead to unsatisfactory financial results. 
Efforts must therefore be made to use fully the batteries 
within the admissible limits of efficiency, and to restrict the 
trolley wire service to the smallest measure, namely, to the 


— 


In this case, the aftercharging of the batteries from 
head wire takes place under automatic control, 
necessary for this operation is regulated by the 
cells, and this number has to be determined with 
in order that unfavourable charging demands on the art 
the cells may be avoided, and the working safety be ven of 
As the “‘gasing”’ of the cells exercises a very detrimene 
effect upon their life, it is specially necessary to en 
the charging and discharging of the batteries by me ml 
of suitable automatic devices—a point which has not wa 
observed in most installations of the kind. The capacity a 
the charging station should be arranged so that it wij . 
only meet the normal requirements, but also be able to Pe 
with a momentary increase in the demand to the extent a 
50 per cent. It may here be mentioned that with the mixed 
system the expected compensating effect from the batteries 
can only arise in a small measure, since when connected with 
the trolley conductor the cells are in a continuous state of 
charging, and can only yield discharges of very short duration 
at the ordinary pressures coming under consideration, lr 
such installations the compensation is therefore only indirect, 
since with an increase in the pressure of the feeders the 
batteries are able to absorb the otherwise unnecessary Xcess 
of current. . : 

The author then proceeded to give figures showing that 
with an 8-ton car arranged on the mixed system 6 kiloms 
can be traversed with a consumption of 2480 watt hours. a 
compared with 2100 watt hours in the case of a 7-ton car 
operated solely on the trolley system. The difference of 
380 watt hours is regarded as being so insignificant as to be 
of no practical importance. In conclusion the author 
mentioned that, with a view to further investigation of all 
the conditions incidental to the working of the mixed system 
a battery of 250 Pollak cells has been delivered for service on 
the tramways at Munich. 
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AN EARLY CUBAN RAILWAY. 


Ir is so much the custom in this country to regard the 
Spanish people as utterly unenterprising, and behind the 
times in everything, that probably few would credit the 
assertion that Cuba possessed a railway before most of our 
main lines were opened. Yet a line was made in 1836—8, 
between Habana and Guines, a distance of about forty-five 
miles. It was partly constructed by convict labour, placed 
at the disposal of the builders by Don Miguel Tacon, Captain. 
General from 1834 to 1838, but labourers from the Canaries 
and Irishmen from the United States were also employed, 
Funds were raised in London by bonds issued by the Royal 
Agricultural and Commercial Junta of Cuba, a body whose 
resources could be applied in any way for the improve. 
ment ofthe island. During 1837 the first 164 miles were 
opened for traftic, worked by English engines, with English 
drivers and English coal. 1t was completed in 1838, running 
about due south from Habana for nearly half its length, and 
then turning eastwards almost at a right angle, through a 
| rich and populous country full of sugar and tobacco planta- 
tions, to Guines. From near the bend it was extended later 
| on to Batabano, a port on the southern coast of Cuba. By 





| 1840 the railway was said to be paying no less than 15 per 
| cent. A map of Cuba, dated 1841, shows fully 200 miles of 


| other lines, either making or projected, most of which were 
executed, though possibly not very speedily. All this took 
place a good many years before a single mile of railway 
existed in Spain itself, where the Madrid and Aranjuez line, 
opened in 1851, was the first. 

One of the engines for this old Cuba railway, built by 
Braithwaite and Milner, of the New-road—now Marylebonc- 
road—-London, was tried on the London and Birmingham 
Railway, and drew a load weighing 60 tons, at the rate cf 
25 miles an hour. As no part of the line was open for traffic 
when this trial took place, in December, 1836, or January, 
1837, the ‘nineteen carts loaded with gravel,”’ which formed 
the train, were no doubt contractors’ earth wagons. The 
engine was of the same general design as the Rocket, built 
by the same firm for the Philadelphia and Reading Railway, 
and illustrated in THE ENGINEER for April 22nd _ last, with 
four wheels only, 4ft. Gin. in diameter, and coupled together. 
It weighed 9 tons empty, and cost £1450, a sum which, 
judging from other engines of the time, would include the 
tender. Whishaw gives the dimensions of twelve Braith- 
waite engifies of this type sent to America as :— Cylinders, 
10in. by 16in.; boiler, 32in. by 7:03ft. long; 65 tubes, 1fin. 
diameter and 7:2ft. long, presenting 219-94 square feet of 
heating surface. The fire-box was 27}in. long, 36in. wide, 
and 46in. high above the grate, giving 45°35 square feet, or 
a total heating surface of only 265°29 square feet ; so it is no 
wonder they had no steam to spare. Whishaw further states 
that the funnel was 11#in. in diameter and 6ft. high, and 
that the sectional area of the steam pipe was 5:5im., and that 
of the blast pipe 2°76in. The coaches also were built in 
London, by Mr. Jeffry, of Gray’s Inn-road, and were of a kind 
specially suited to a hot country. They could be used 
entirely open from end to end, or with glass windows for 
the wet season. Venetian blinds with springs were provided, 
as well as an additional canopy over the roof to keep off the 
sun. What seems to have been a peculiar form of traction 
apparatus consisted of ‘communicating bars,’ passing 
through a succession of accurately-turned brass bearings. 
Links or bars of iron were then used to connect the vehicles 
on the London and Greenwich Railway, but Booth’s screw 
coupling already existed, and very soon drove all other forms 
of passenger train connections out of the field. The ( uba 
coaches were, of course, very small and light—in fact, they 
only held eighteen persons each. Being painted a rich amber, 
with crimson lines, they must have been rather handsome, 
and are described as being, from their mode of construction, 
the strongest ever built for passenger traffic. Strength was. 
not a great point of the railway carriages of those days, so 
little experience being available as to the nature of the stresses 
and strains incidental to every-day working. : 

The rails also for the Habana, Guines, and Batabano line 
came from England, for in those good old days we largely 
supplied even America with railway plant of all, kinds, rails 
especially being the most important article of this trade. 








Ar a meeting of the Royal Agricultural Society held in 
London last week, Mr. Frankish, from the Implement Committee, 
reported that 15,491ft.—exclusive of open ground space—had been 
allotted to 502 exhibitors in the ag ae Department of the 
forthcoming Birmingham meeting, to be held from the 18th to the 


24th of next month. At Manchester ‘here were 489 stands 
532: 





end sections « the line, and where gradients are encountered. 


covering 15. 532ft. 
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NORTH GERMAN LLOYD EXPRESS LINER 3.5. 
KAISER FRIEDRICH. 

THIs magnificent ship, just completed at the famed yard of 
Messrs. Schichau, of Elbing, was intended to sail on the 10th 
inst. on her maiden voyage to New York. She was launched 
last October. Her length is 600ft.; beam, 64ft.; depth, 
41ft.; gross tonnage, 12,000 tons, with a displacement of 
17,000 tons, at a draught of 28ft. She is built of steel, and 
has a double bottom extending from stem to stern, and her 
hull is divided into eighteen water-tight compartments. Her 
engines, which have been constructed by the builders, consist 
of two independent sets of quadruple-expansion five-cylinder 
type, acting upon three cranks. The diameter of the cylinders 
is as follows:—High-pressure, 43}in.; first intermediate, 
644in. second intermediate, 924in. ; and two low-pressure of 
93tin. each. 

The total horse-power of the two engines is 25,000 indicated, 
and they each drive a three-bladed propeller with manganese 
bronze blades. The propeller and crank shafts are of Herr 
Krupp’s nickel steel. To ensure better trim and lessen 
vibration the engine-room is situated amidships, with a 
boiler compartment ahead and astern of it. Steam, at a 
working pressure of 225 lb. per square inch, is supplied by 
nine cylindrical double-ended boilers, and one single-ended 
boiler, arranged in three groups, each in a separate water- 
tight compartment. The total heating surface is 73,000 
square feet, and Howden’s system of forced draught is that 
employed in the stokeholds. As regards passenger accommo- 
dation, it is arranged on similar lines to that of the Kaiser 
Wilhelm der Grosse ; while style, finish, and convenience are 
everything experience could dictate or comfort desire. 








THE SOUTH-WESTERN RAILWAY WIDENING 
AT BATTERSEA. 

Uxvrr ‘its Various Powers Act of 1897 the London and 
South-Western Railway Company has in hand just now a 
good deal of widening and bridge building between Vauxhall 
and Clapham Junction. More still will take place in the 
immediate future, as there is even now only one down main 
line of rails through Clapham Junction, and further accom- 
modation for the prodigious traffic is absolutely indispens- 
able. The main line is quite a patchwork of three, four, six, 
and even seven roads, all within 23 miles; yet it is so 
hemmed in by the goods and Windsor lines on the north 
side, and by the Brighton Railway for part of that distance 
on the south, that the task of widening it will not be at all 
an easy one. 
*.. rom Waterloo to Vauxhall there are six lines—seven in 
; € station—and after passing Wandsworth-road signal-box, 
eg the “ locomotive junction,” where the branch leading 
ao Elms sheds and works runsout. This bit of four 
pi te part of the extension to Waterloo of 1848, when such 
alte, ° provieiee for future needs was thought by many to be 
wines ler excessive, From this junction a substantial 
be the te has just been effected on the south side of the line, 
a St ack of W adhurst-road. Part of the National Schools 
wtroo, George 8, Battersea, have had to be taken for this 
ie epee. Girder bridges over New-road and Stewart’s-road | 
Pe p Portion of the work, whilst others, rendered neces- 

ty by the widening of the thoroughfares below, are also 
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being put in. The old girders have just been taken out. This 
piece of widening will consist partly of sidings for the 
use of the Locomotive Department, the rest being extended 
as part of the mainline. Of the widening further on to- 
wards Clapham Junction little is yet actually begun, but 
the enlargement of several streets, by the substitution of 40ft. 
girder bridges for the miserably dark and low brick arches of 
12ft. or 15ft. span is in active progress at several points. 
Probably nowhere in or near London are such extraordinary 
little road tunnels as these to be found. For many years 
after the opening of this part of the original ‘‘ London and 
Southampton Railway’’ in 1838, the whole neighbourhood— 
then called Battersea Fields—-consisted of market gardens and 
smallfarms. Battersea asparagus was celebrated ; in fact, it is 
said to have been first planted there, whilst the names of the 
farms are perpetuated by Longhedge-street, works, and 
junction, and Latghmere-road and junction. Consequently 
little more than mere occupation bridges were necessary, and 
in the earlier widenings of the railway, or the construction 


of new lines alongside it, these arches were simply prolonged | 


till they became dark, damp subways, dangerous to man and 
beast. 
widened to 40ft. by the simple process of building fresh 
abutments behind each side of the arch and laying girders 
across above the latter, finally removing the old brickwork 
construction below. 
only 10ft. or 12ft. in height, Stewart’s road further boasting a 

turn, at an angle of about 45 deg. in the darkest part, caused 

by the road having been diverted when the Chatham and 

Dover Company’s line to the Longhedge works and engine 

sheds was made. Immediately following this new and stronger 

girders are being put in over the Brighton and Chatham goods 

and engine lines, whilst at Queen’s-road an additional bridge 

is being prepared for, to carry two lines of rail. Messrs. Perry 

and Co., of Tredegar Works, Bow, are putting in the founda- 

tions and brickwork here. This will give eight roads at this 

point, occupying nearly all the room the South-Western have 

on the south side of its line. 

The most important under-bridge which is now being 
re-built on the section in question is that over Falcon-road, 
a few yards east of Clapham Junction Station. Here the 
arch was of fair size, about 30ft. wide and 18ft. high or so, 
the embankment being much higher than at New-road. | 
Falcon-lane formed the nearest route from Clapham or | 
Streatham to the western suburbs vid old Battersea Bridge, 
which till forty years ago was the cnly one between Vauxhall 
and Putney. Falcon-road has been closed for traffic every 
Sunday this year between the hours of 1 a.m. and 7, when | 
the tramcars do not run, to permit of the arch being taken 
Lines of old rails with planking behind 
them are put up, fitting the arch, to prevent any sudden 
fall of a portion. The headway will be slightly less under 
the girders than under the arch, namely, 17ft., but the road 
is to be 53ft. wide at the north end and 4O0ft. at the other, 
with white glazed brick abutments, and two openings 6ft. 
wide right across to give light. The Brighton Company’s 
bridge, immediately adjoining this on the south side, was 
widened a couple of years ago. 

Latchmere-road, about three furlongs nearer London, has | 
also been widened to 40ft., with a height of 17ft. From a | 


mere field track this has become an important thorough- 
fare leading rid the Albert Bridge to Chelsea and Ken- | 
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Those at New-road and Stewart’s-road are being | 


These arches are 18ft. or 20ft. wide, and | 






































sington, yet the arch was only some 15ft. wide, and 
not so high. A stone tramway, the gauge of which is 
6ft. between the centres, exists here, but will no doubt 
be taken up. “At this bridge, the lines of rail overhead being 
too close together to admit of any openings across the road, 
two ventilating apertures, 2ft. wide, are to be made in each 
side wall, running up to the railway and terminating there 
in openings 4ft. long. What earthly necessity there can be 
to ventilate the interior of a short railway bridge we know 
not. The Brighton Company’s part of this bridge also has 
been rebuilt lately. At Culvert-road, about another three 
furlongs towards Waterloo, is one more of these tunnels, say, 
12ft. in width and height. On one side the footpath is but 
18in. wide in the narrowest part. Nothing is being done at 
present, but the company is bound to widen it to 40ft. on 
the Battersea Vestry giving six months’ notice, and repaying 
two-thirds of the cost. The southern portion belongs to the 
Brighton Company, which, however, has done nothing at 
this point. As Culvert-road is not a thoroughfare beyond its 
line—leading in fact only to the stables and cart sheds under 
it—and the foot traffic is not great, there does not appear to 
be much need for alteration. When widened the height is to 
be made 13ft. 6in., but the abutments are_to be sunk low 
enough for the road to be deepened to give 15ft. headway if 
required. 

One more similar dark subway passes below the South- 
Western, at Queen's-road junction box, in continuation of 
Russell-street. Like Culvert-road it is mainly a footway. 
The arch is segmental, not semicircular, and there is an old 
stone tramway through it. The lowness of the railway em- 
bankment all along here is, of course, a great obstacle now 
that improved access across it is required, the whole neigh- 
bourhood having become a large working-class town. 

The widening of the London and South-Western will 
chiefly be between Plough-road, a quarter of a mile west of Clap- 
ham Junction, on the Windsor line, extending to Henley-street, 
rather over a mile. Henley-street is between Culvert-road 
and Russell-street. To carry it out portions of Longhedge- 
street and Sheepcote-lane will have to be diverted, but the 
property. required is mostly of a poor sort. Several diversions 
of parts of the Ludgate-hill branch, and of the West London 
Extension Railway will render the operation a somewhat 
large one when it is well under weigh. The girder work at 
the new bridges mentioned is by the Patent Shaft and Axle- 
tree Company, of Wednesbury. 








THE GLAscow AND WEST OF SCOTLAND TECHNICAL COLLEGE. 
—The “‘ Lord Kelvin ” gold medal, for the best day student in the 
mechanical engineering laboratory, has been won by Mr. George A. 
Inglis—son of Mr. John Inglis, the well-known shipbuilder—and 
the Macquorn Rankine gold medal, for the best evening student 
has been won by Mr. William Walker. These medals were 
founded about nine months ago by Mr. Andrew Stewart, with the 
object of stimulating experimental work in connection with 
mechanical engineering, and itisevident that Mr. Stewart’s object is 
being most fully realised, as Professor Watkinson reports that ‘the 
competition for these medals has been very great, and both the 
quantity and the quality of the work done in the laboratory has 
been greatly enhanced in consequence.” By deciding to have 
these medals named after the late Professor Rankine and Lord 
Kelvin, Mr. Stewart has established a very important means of 
reminding students of the great debt which engineers throughout 
the world will ever owe to the work done by Rankine and Kelvin, 
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NOTES. 


Tvrspay NIGH?. 

AFTER one or two minor breakdowns, the Terrible did her 
thirty hours’ consumption trials. It is reported that she 
used 2°31b. per horse-power per hour for all purposes, but no 
means of procuring authentic details are available. She was 
expected to consume more. Since the trials the ship came 
into harbour to make good minor defects, and take in 700 tons 
of hand-picked coal. She goes out to Spithead again in the 
eourse of the week for a fresh series of trials. 


DOCKYARD 








THE port propeller of the St. George, reference to which 
was made last week, has now been found to be in a bad way 
indeed, and will probably have to be replaced. 





A nuMBER of ships have been commissioned this week, At 
Portsmouth the first-class battleship Hannibal, to replace the 
Victorious in the Channel fleet ; at Chatham the Illustrious 
for the Mediterranean, and the second-class cruisers Dido and 
Isis, both for the North American station. These two ships 
are apparently in the way of being ‘‘ extras ” during the con- 
tinuation of the war. They are excellent vessels for ‘‘ watch- 
ing interests,” able, if necessary, to render a good account of 
themselves. It is generally easier to look after “interests” 
with a strong ship than with a weak one, as the operations 
generally consist in judicious threats now and again—at least, 
the “ clear for action” is a much more frequent incident than 
the public wot of. If privateers are likely to appear later, 
cr, for that matter, armed merchantmen with scratch crews, 
which are practically the same thing, an ability to back words 
with instant deeds will be very necessary indeed. Between 
the privateer and the pirate the distinguishing line is a very 
fine one—about thick enough to satisfy a lawyer, and no 
more. If any Spanish privateers do go out, they are morally 
certain to be unable to distinguish any flag from the 
American, unless the neutral has a friendly warship within 
easy reach. And the privateer skipper is also pretty sure to 
be a law to himself as to what constitutes ‘ contraband of 
war.” 





THE commissioning of the Hannibal and Illustrious repre- 
sents the last of the Majestic class, and it has been hitherto 
understood that they were to replace the Resolution and Re- 
pulse—Royal Sovereign class—in the Channel fleet, so as to 
render that squadron’s battleships absolutely identical. How- 
ever; the sending of the Victorious and the Barfleur to 
the China station upsets all these arrangements. 





Tue destroyer Hunter recently ran into a coasting vessel 
off Dover, seriously damaging her bow. She is now in dock 
at Portsmouth. The damage done is nothing really very 
great, the ‘“‘ concertina bow ’’ having saved the vessel, just as 
has happened with all destroyers that have been in collision. 
A catcher would very possibly have been sunk; but the 
bow of a destroyer seems peculiarly fitted for crumpling up 
without any lasting structural damage being sustained, or 
more than the fore compartment being flooded. The Hunter 
is one of the Fairfield Company’s boats, with Thornycroft 
boilers and the general appearance of a Thornycroft destroyer 
—two short, thick funnels nearly amidships, and a squat, 
overhanging stern. Yarrow’s are the only builders whose 
destroyers cannot be told at a glance—tkey vary from two 
funnels close together in the Havock type, to three in the 
Argentine vessels, and four in the Sokol. 








THE TEMPORARY VAUXHALL BRIDGE. 





Ix our impression of the 29th ultimo we gave a brief 
description of the successful floating, raising, and finally 
depositing fairly and squarely on its bearings the twin 
girders of the central span of the temporary bridge at 
Vauxhall. The present structure is, no doubt, in one sense a 
temporary one, but its duties will nevertheless be prolonged 
for some twelve or fifteen years. It may not be generally 
known that the temporary bridge will have to act in that 
capacity during the whole time of the building of the pro- 
posed new Vauxhall Bridge, and also of the intended new 
Lambeth Bridge. It was as far back as 1895 that the London 
County Council succeeded in passing the Vauxhall Bridge Bill, 
which empowered it to build a new bridge upon the site of 
the present old one, and to construct a temporary structure 
to meet the requirements of the traffic while the removal of 
the present and the construction of the future bridges were 
in progress. It was prescribed in the Act that the number 
of spans or openings in the temporary bridge should 
consist of eleven, and that the centre span should be 7Oft. in 
length, with a heading of 20ft. above Trinity high-water 
mark. The height of the several spans from shore to shore 
varied from about 8ft. to the maximum already mentioned 
above the same datum, and the gradients do not exceed on 
either river bank more than 1 in 27. All the piers are built 
of timber piles, with the ordinary triangularly-shaped 
dolphins, and the whole trestle framework is strongly braced 
together vertically, horizontally, and diagonally. Steel plate 
girders with flange plates 2ft. in width are erected over the 
four smaller and five smaller spans on the Middlesex and 
Surrey sides of the river respectively. They are very good 
specimens of girder work, and could carry with perfect safety 
a much greater load over their 65ft. spans than they will ever 
be called upon to do. 

The delay which has taken place in the construction of so 
simple a structure as the present temporary Vauxhall Bridge 
has given rise to many and very just complaints. Not that 
the matter signified much to the public, because their wants 
are much better served by the old erection than they ever 
will be by the temporary one, which, instead of ranging in the 
axis of the two riverain approaches, takes off very awkwardly 
on both banks at right angles, not tomention the very unsightly 
temporary raised approach opposite the Tate Gallery, as 
its popular name is. The origin of this delay was that, after 
the timber piers had been put up, it was found that the set of 
the tide at this point in the river jammed boats against some 
of the piers and injured them. Fortunately, there was a 
clause in the Act authorising the London County Council 
and the Thames Conservancy to make such alterations as 
might be regarded as mutually advisable. In this manner 
the dimensions of the central span were increased from the 
originally contemplated 7Oft. to 150ft., and the cost corre- 
spondingly augmented tv £40,000, instead of the first estimate 
of £30,000. We have no wish to be too critical, but it cer- 


tainly does —— rather curious, and not by any means to 
the credit o 


two great metropolitan corporations, that an 











adequate waterway for a bridge over the Thames could not 
have been inserted in the Bill presented to Parliament. 

Our illustrations present a plan and elevation of the central 
girders, which are of the .polygonally-shaped type, and with 
alternate single vertical and diagonal bracing in the web, 
except in the two middle bays, where counterbracing is 
introduced. The girders are unquestionably ugly to a degree, 
but at the same time well designed and strongly and sub- 
stantially built. It should not require many weeks from 
now to lay the roadway over this last link, but there does not 
appear to be any great energy displayed upon the site at 
present. 

On page 454 we give three photographic views showing the 
principal girder on its way up the river and finally deposited 
in place. 





COMBINED STEAM PUMPING AND MOTIVE 
POWER ENGINE. 

WE give herewith an illustration of a compact engine, 
designed by Messrs. Merryweather and Sons, of London, par- 
ticularly for mining work, and already supplied to the 
Burmah ruby mines, the Salamanca tin mines, and several 
mining companies in Brazil and other parts of South America. 
It is an arrangement of the Valiant steam pumping engine 
with a fly-wheel arranged to take a belt, and is so constructed 
that the pump can be readily thrown out of gear, and the 
engine used to drive light machinery. The smaller size 
weighs only 7 cwt., including boiler, engine, and pump com- 
plete, and can be run on its own wheels, or these can be 
detached and the machine carried by eight or ten men on 
shoulder poles passed through rings fitted on top of the boiler. 
Thus it can be easily transported up country, and has for this 
reason been found most useful for prospecting. For alluvial 
mining it will throw a powerful jet at 100 lb. to 120 lb. pres- 
sure, or by means of a belt will drive an experimental quartz 
crusher or stamp mill. The power developed is six horses, 
and the boiler will burn wood or other inferior fuel when 
coal is not obtainable. The pump will deliver 100 gallons 
per minute, ona short length of hose or piping, and will 
force water through three or four miles of piping on the 
level, or, on a short length, 35 gallons per minute against a 
head of 210ft. The pump is made entirely of gun-metal, 





= Same 


MERRYWEATHER’S PUMPING ENGINE 


with rubber valves, and has large suction and deiivery 
branches. Air vessels are fitted, and the motion work is 
simple and strong. Th2 boiler is Merryweather’s water-tube 
type, and raises steam rapidly, while the fittings include 
feed pump, injector, safety valve, steam blast, and an arrange- 
ment for feeding the boiler from the main pump in case of 
necessity. 








SOUTH RUSSIAN ENTERPRISE. 





“Ir remains a wonder that British capitalists are not 
more alive to the state of affairs and allow other nations to 
be first in this field of enterprise.” So writes her Majesty’s 
Consul from the South of Russia. The observation is called 
forth by the consideration of the almost marvellous develop- 
ment of iron industries in the Taganrog district within quite 
recent years, and the sudden industrial growth of such towns 
as Ekaterinoslav, Bakhmout, Lugansk, Marinpol, &c., which, 
with the exception of the first, gave no promise of becoming, 
as they have now become, great manufacturing centres. At 
Taganrog, which was till lately a grain market, the intro- 
duction of ironworks has caused an increase of 2000 new 
inhabitants, for the greater part Belgians. At Ekaterino- 
slav, one of the earliest to show signs of the development of 
metallurgical enterprise, the number of inhabitants has in- 
creased threefold in ten years, being now 120,000. The 


amount of cast iron turned out in this district reached 
1,000,000 tons during last year. It is indeed sur- 
prising that, with the exception of one very large 


firm, that of Messrs. Hughes, British capital is hardly 
represented at all in this district, whilst Belgian and 
French money -is invested largely in various, but mainly 
metallurgical, undertakings. It is interesting to note that a 
veritable town of 20,000 inhabitants has been created by 
Messrs. Hughes’ works; it is known as Hughesoffka. We 
wonder how many people in this country know even of the 
existence of such an important firm. From other parts of 
the same district similar stories of suddenly-awakened energy 


are told. ‘The construction of iron and stee] works, } 

furnaces, brick and cement works, and other industrial lst 
blishments, continue with feverish activity,” writes the a 
Consul at Marinpol. In ten years the number of met len 
gical and other works in the Donetz basin has increased { wi 
ten to sixty. A very large percentage of these are ru iC 
Belgian capital, and this writer also remarks on the a y 
absence of British capital where there is so much room fe 
enterprise. Mr. Vice-Consul Wardrop, at Ketch, wilaxs 24 
cerning the general development of South Russia: —«¢ rd sey 
seem that we are at the beginning of a gigantic industri : 
movement, which will gradually draw most of the onery mal 
the country towards the Black Sea, not merely displace 
but transforming the population, and promising consequence’ 
domestic and international, of a most important habare® 
We fear that as long as British merchants have got more 
work in their existing markets than they know well how te 
deal with, they will be slow to develope new fields for their 
capital. This is to be regretted, because now, to judge fn 
appearances, is the essential moment for making a dies 
footing in this promising region. ‘ 

The following is a list of the firms engaged in this district. 
the names are copied from an official source, which, although 
not of recent date, is the latest published : 8 

Société Metallurgique d’Odessa.— Production; Iron, steel 
and iron plates from old iron. Belgian Company represented 
by E. Cambier, manager of the Odessa Tramways. Works 
at Perisip, Odessa. ; ; 

Glass and Cork Works, Odessa.—Belgian Company, repre. 
sentative in Odessa, Adolph Weissmann. Production ; Glasg 
bottles, cork. 

Odessa Company for Production of Foodstuffs. 
Dian, Pappadatos, and others. 

Sugar Refinery, Odessa.— Branch of the Kiev Sand Sugar 
Company. 

Stearine Company, Odessa.— Production; Candles, soap, 
oleine, glycerine. 

Metallurgical Works, Odessa.— Productions: Cast. steel, 
Technological engineer, J. N. Talovikov. This is expected 
to become the largest establishment of the kind in South 
Russia. 

Chantiers de Nicolaiev, Nicolaiev.—Belgian Company, 
Messrs. Delloye, Frangois, Orban, Frischen. Repairing and 
building ships and engines, rolled plates, pipes, cannons, ée, 
Close to commercial port on river. Works in course of con. 


Messrs, 





struction. 
South Russian Engineering Company, Nicolaicy.— Steam 
| engines, locomobiles, steam boilers, railway material, 


material for ships, artillery, torpedoes, plant for iron and 
wood work, Situation on eighty years’ lease. Will build 
ships as soon as plate works in Russia are far enough 
idvanced. Managers, lingineers Torianov and Jerantsey. 

South Russian and Azov Metallurgical Company, Ekateri- 
noslav.— Production : Manganese iron from Caucasian ores, 
[utend building blast furnaces in Marinpvi, and at Ssadko, 
near Station Debaltsevo on Donetz Railway. 

Société Anonyme Meta!lurgique d’Estampage du Donetz, 
Ekaterinoslav.._Production: Pressed parts of locomotives, 
wagons, axles, buffers, screws, rivets, nuts, &c. Technical 
Director Vignoul, who introduced this industry in Siittich 
and Vieux Condé, France. 

Ekaterinoslav Iron and Steel Foundry, Belgian Company, 

-Have bought the old foundry of Esau and Company, 
Manager, Faldhans, from Bruges. ; 

Sharehold Company for development cf Mills, /kateri- 
noslay. 

Ekaterinoslay 
neer, 

Metallurgical and Engineering Sharehold Company, in 
Lougansk, province of Ekaterinoslav.._ Production : Railway 
cars and engines. 

Tube and Ironworks, Ekaterinoslav. 

South Russian Salt Company, Bakhmut, in Hkater’- 
noslay. 

North Donetz Mining Industry Company in Bakhmut. 
Coal and ores. Head offices in Kharkov. 

Donetz-Yuriev Metallurgical Company, in Yurievka, on the 
Donetz Railway. Production: Iron, steel, and rails. 

Luibimov, Solvay and Company, Donetz.—Production: 
| Chloride of lime and caustic soda, by a process of their 
own. 

Russian Donetz Coal and 
Donetz Basin, district of Taganrog. 
ore working, and engine making. 

Franco-Russian Works, for building Decauville railways 
in EKkaterinoslav. 

Shipbuilding and Metallurgical Works in Taganrog. 
Anglo-Russian Company, Rostov. (Lin and Kervin). 
Product: Agricultural machinery, railway cars, and parts of 

locomotives. Works calculated for 1800 workmen. 

The Siniushino-Brody-Krasneuky Roller Flour Mill Com- 
pany. Worked by water-power. In Siniushino and Brody, 
district of Klizabethgrad, province of Khersov. 

Gold, Silver, and Zine Mining Sharehold Company, in 
Rostoff, about to purchase mines near Rovenka and Tuskino 
on Donetz Railway. Financed through the Russian Bank 
for foreign trade. 

Verreries du Donetz & Santourinovka, near Krestnaya, 
Donetz Railway.—Production : Glass. 

Belgian Society for Building Engines, at Kharkov. 
Speciality : Building mills. 

Russian Locomotive Constructing Company, Kharkov, 
have already received orders for 500 locomotives. 

Société Anonyme for Production of Portland Cement at 
Ghelendjik, near Novorossisk._-Estimated output, 20,000 
tons. 

The South Russian Floating Elevator Company have 
obtained concession for monopoly of loading vessels by float- 
ing elevators in Nicolaiev, Odessa, Sevastapool, and Eupatria, 
&c. Manager, G. Windscheid, Nicolaiev. 

Proposed society to work iron ore found near Hertch, 
Franco-Belgian Company, La Providence. 

Rolled Iron and Engine Works in Donetz Basin. 


Beton and Cement Works.-- French engi- 


Manufacturing Company, 
Product: Coals, coke, 








Mason UNIVERSITY COLLEGE ENGINEERING Soctery.—At @ 
mecting of the above-named Society on May Sth, a paper was read 
before a large audienceon “Torpedoes,” by Mr. C. Lakin-Smith. The 
author fully described the six chambers and contents of the 
Whitehead torpedo, namely, the head, the air, the balance, the 
engine-room, the buoyancy, and the tail chambers. He then went 
on to describe the steering gear, which consists of a hydrostatic 
valve and a pendulum, and explained the firing from above and 
submerged tubes ; and in conclusion gave a short description of 
the Spar and Brennan torpedoes, which represent the remaiuing 
two types.in the British Navy, the whole lecture being illustrate 
i by diagrams. 
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TRIALS OF THE TERRIBLE. 
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Report of Sixty Hours’ Trials of IILM.S. Terrible at 5000 ILH.P. on May Ath, 5th, 6th, and 7th, 1898. 


Draught of water ... l’orward 


Steam in 20 boilers, 217 Ib.... 


Vacuuin ... eee eee tee ee Starboard 
Revolutions per minute =... a x 
Cut-off in high-pressure cylinder, *330 
‘High se ae 
Intermediate... ... ; 
Mean pressures tat low ... 0 ..  o eo 
| ona low ... 
High 
Intermediate 


Indicated horse-power4 4.4 Jow 


2nd low 


Totals 


Coal consumption per indicated horse-power per hour for all purposes, 2°3 lb. 
; minimum horse-power developed, 4662. 


Maximum horse-power developed, 5359 


rrible, cruiser, Capt. C. G. Robinson, arrived at 
ad on Saturday morning on completing the first | 
Protracted trials have 
by the Admiralty, but the programme, 
hich is subject to alteration from time to time, each 
pa being governed by the success or failure of its pre- 
or is not expected to be completed in less than 
The series just completed began with the 
14, and 16 knots, with the 
eet of ascertaining whether these speeds could be 
t the estimated horse-power and number of 
The revolutions accorded with the estimate, 
but the horse-power required for the given speeds was 


so far in excess of what was anticipated as to represent 
a mean falling off of half a knot. Consequently, on the 
completion of the progressive trials an additional trial, to 
ascertain the frictional resistance of the engines, was 
ordered, and, a section being removed from each shafting 
in order to disconnect the propellers, the machinery was 
tried at 25, 40, 70, 86, and 104 revolutions, when the 
results coincided practically with those obtained in the 
Diadem, 700 indicated horse-power being required to give 
104 revolutions. The result was considered to be satis- 


factory. The next was the finish of the coal consump- 
tion trials. The results are given in the accompanying 
table. 


Another trial will be made at the same power with 
| hand-picked coal. 


27ft. 9in. Aft 29° 5ft. 
26}in. Port 27in. Trial com- 
64°0 me 64:1 menced at 
7 p.m. 
24°53 Ib. Pr 34°35 on May 4th 
14°91 lb. ee 16°03 and 
6°42 Ib. 5°96 finished at 
6°44 lb. 6°14 7 a.m. on 
616 859 May 7th. 
891 960 
458 a 420 
451 434 Grand 
oe —_—__ ——_ total, 
2411 2673 5084 


Speed of vessel, 12°64 knots. 





THE COAL STRIKE. 





Tue local journals have been literally bristling with sug- 
gestions for bringing the strike to an end, and in the mean- 


while the coalowners remain silent and inactive, so far as the | 


outer world can see, and the colliers are broken up into 
parties, some sceking labour work elsewhere, a large number 
moodily idling about, and a mass of the younger, the real 
obstructionists, taking life easy, many reviving the play- 
games of their youth in all the vacant places around the 
colliery communities. As usual, there is a great deal of 
suffering, and the more bitter the more it is hidden from 
public view. ; 
The latest ‘‘advice note’ has been issued by Mr. Llewellin 
Wood, who had a largd share in the consideration of the 
sliding scale scheme, and°who may bo expected to have 
grasped the condition of things. He has addressed a letter 
of a column or two in length to the leading Welsh daily, in 
which he suggests a compromise. First to revive the scale 
until the end of the year, when existing contracts will have 
run out, and with the revival split the difference between 
the advance payable under the scale and the 10 per cent. 
demanded by the men. Plainly stated, this would be 74 per cent. 


advance. Another authority, who has evidently a knowledge of | 


the coalowners’ mind, suggestsa return to work ; 5 per cent. ad- 
vance and the thorough discussion of a good working policy for 
the future. We reiterate our comment of last week, ‘‘ that no 
one questions the statement made in the late manifesto of 
the coalowners regarding the sliding scale, that it had been of 
great benefit for twenty-two years,” and would add that no 
compromise should be effected that does not resuscitate the 
scale, or arrange fora new one. We happen to have been 
cognisant of the labour involved in planning it ; we know that 
a complete investigation was made of the variety of working in 
every valley; that a rigid scrutiny was made of the number, 


variety, and peculiarity of each seam; personal inquiries into | 
the weakness or strength of top; cost of timbering per ton; | 


analysis of accidents. All this formed subject matter for as 
close a study as if the life and welfare of the colliery world 
depended upon it; and the end was an elaborate scheme, 
which aimed at justice to the collier, and a due regard to the 
interests of capital. 
expresses the common-sense verdict of the reasonable mining 
community‘ the scale has been a good friend to the collier. 
It may want mending, seeing the years it has been at work ; 
only don’t destroy it. That would be a crime.” 

Lord Tredegar, Sir William Harcourt, Mr. Maclean, M.P., 
Mr. Kenna, M.P., Mr. Spicer, M.P., and other gentlemen 
formed a deputation this week to wait upon Mr. Ritchie, 
President of the Board of Trade, petitioning Government to 
intervene in the present disastrous coal strike. Each of the 
deputation placed the matter earnestly and ably before the 
President, who showed in reply that he had thoroughly grasped 


every point, and had kept himself well up to the varying | 


features day by day of the situation. He even went further 
than the deputation in regarding it as a national rather than 
a local question. He expressed himself as most anxious to 


do what he could towards bringing the unfortunate conflict | 


to an end; but it appeared to him that matters were not yet 
in such a position as to make intervention by the Board of 
Trade successful. 


of Trade it would be his duty carefully to consider their request, 
and his own feeling was that the men would be wise, and in 


no way damage their case, if they took some prompt steps | 


towards delegating powers to their representatives enabling 
them to bring about an agreement. He had noticed, within 
the last few days, a disposition towards this end, and believed 
that it would progress. And he was quite satisfied that if the 
conference came together of masters and men, they would 
not separate without putting an end to a dispute which was 
doing so much injury to public and private interests. The 
deputation thanked Mr. Ritchie and withdrew. 

That the colliers are thoroughly discussing Mr. Ritchie’s 
Suggestions was proved on Tuesday by a mass meeting of 
Cyfarthfa, Dowlais, and Plymouth men, when after a long 
discussion, and the proposal and rejection of 
resolutions, it was decided- that six representatives from 
Dowlais, and three each fromyfarthfa and Plymouth, draw 


An old collier, who has been a delegate, | 


Premature interference, he thought, might | 
cause resentment on one side or the other, and prclong matters | 
rather than end the dispute. If both sides approached the Board | 


{ 


| presentation to the Provisional Committee prior to the calling 
| of a conference. 

The feeling of the meeting was to entrust power to their 
representatives, and this will very likely be done subject to 
the affirmation by the meeting. Some of the speakers spoke 
| in favour of at once granting plenary powers, but were out- 

voted ; others clamoured for the “‘ three tens.” 

There was an evident reluctance shown at the meeting to 
endow the Provisional Committee with plenary powers, from 
the fear that the colliers would be committed to objection- 
able conditions. At this gathering and at others of late, 
‘infirmity of purpose” has been strikingly manifested, and 
at some meetings a want of sympathy shown between the 
meeting and leaders. At an important gathering at Ponty- 
pridd on Monday this found strong and active expression. 
The meeting represented 17,633 men, and as the resolutions 
indicate a growing revulsion of opinion, and are likely to be 
attended with marked results, we give them in full. It must 
be noted that the meeting represented hauliers, colliers, and 
daymen. 

‘‘(1) That we inform our present leaders upon the present 
Provisional Committee, who are now in the majority, that 
we now appoint an Executive Committee of our own, and we 
will not ask any of our old members for their advice upon 
this organisation scheme for them to turn aside, and we will 
not recognise them as leaders in the future; that they have 

| rode upon our backs long enough, and we blame them 
entirely for the disorganised state we are in at present. 

‘*(2) That now we are bent upon bettering our condition, 
that the Executive Committee appoint a secretary to all 
collieries now during the present crisis, to ask for the names 
of all who are prepared to join the organisation, and that 
| the Executive provide badges and cards for all such members 
who are prepared to join, and that those who will not join 
be informed that those who have joined will not descend 
their respective collieries until they have joined. 

(3) That we ask collieries now working, provided we do not 
come to any settlement, to cease work at the end of this 
week, enginemen, stokers, outside fitters as well. 

‘““(4) That we appeal to our next general conference that will 
| be called by the Provisional Committee, to change their place 

from Cardiff to Pontypridd, as we think it more central.” 

We quote this as an indication of the wavering and in- 
decision current ; of the want of effective leadership, and of 
the strong wish to find some outlet from the deadlock. If this 
step be followed some revolutionary measures may be 
expected. Against this, however, there is the fact that up to 
date nineteen important collieries have conceded plenary 
powers. Amongst these are Ferndale, Tylerstown, Albion, 
Hafod, Great Western, Dvffryn, and Great Western. 

The men of Lancasier and Co., who have been idle to the 
number of 4000, met on Monday, and agreed to grant power 
to a representative committee. But it was expressly stipu- 
lated that, before any agreement was signed, it should first 
be submitted to a ballot of the miners. On Tuesday a full 
meeting of the Workmen’s Provisional Committee was held 
in Pontypridd, Mr. W. Abraham, ‘‘ Mabon,” presiding. The 
following members were also present :—Messrs. D. Morgan, 
| Isaac, Richards, Beynon, T. Thomas, D. Thomas, D. Morgan, 
| anthracite district; J. Williams, Eynon, Onions, and the 
secretary, L. Miles. The following resolution was carried :— 
“That this committee, having received requests from a few 
collieries to convene a conference, is anxious to know 
| whether there is a general desire for such a conference, and 
therefore asks all collieries to declare whether a conference 
shall be held or not, the resolutions arrived at to be sent to 
| the Provisional Committee not later than Friday, the 13th 

inst. In the event of a majority deciding in favour of a con- 
| ference, the same to be held on Monday, the 16th, at the 


to send all particulars. The action of the hauliers, colliers, 
and wage men at Pontypridd, threatening revolutionary 
measures, has been promptly met by the Workmen’s Pro- 
visional Committee, who, after deliberation; issued the follow- 
ing :—“‘ We regret to find that a few persons, purporting to 
| represent a section of the colliery workmen of Monmouth- 
shire and South Wales, at a meeting-held on Monday, 
condemned the Provisional Committee, and called upon all 
men now working to cease work at the end of this 
| week, including enginemen, stokers, and outside fitters, 
| and whilst acting upon the instructions of the representative 
conference, we desire it to be distinctly understood that we 
| have no apology to offer for anything we havedone. Further- ° 
more, we call upon all workmen, whether at work or other- 
wise, not to take notice of the resolution said to have been 
passed at the conference referred to above. In view of 
representatives having been sent to all parts of the United 
Kingdom to collect funds on behalf of the workmen now 
locked out, and to assist in fighting the present battle, any 
persons, however few; who seek to create internecine war 
between the workmen, merit the severest condemnation of 
all workmen. With regard to the question of organisation, 
when the present strike is over we shall undoubtedly have to 
consider our position and adopt some revolutionary changes.” 

This resolution calls for some comment, even from out- 
siders. The situation is not a lock-out as regards colliers, 
the pits being all open and ready for work. The appeal to 
the United Kingdom is understood to be for aid to the dis- 
tressed, not for fighting battles. The reference to internecine 
warfare and militant spirit throughout is not one to com- 
mend to the general public, and is in bad taste, considering 
the great distress everywhere prevailing. 

The enginemen, stokers, and outside fitters met at Cardiff 
on Saturday to consider Sir W. T. Lewis’s reply to their 
application. This reply, which did not transpire, was not 
regarded as satisfactory, and a resolution was passed to solicit 
an interview during the next fourteen days upon the subject 
of an advance. 

The men of Lewis Merthyr Colliery, of which Sir W. Lewis 
is part-proprietor, have just had a meeting, and having dis- 
cussed plenary powers, decided to ask the Provisional Com- 
mittee to obtain a definite statement from the employers 
that the men’s representatives would be allowed to submit 
any agreement arrived at to the men before definitely 
settling it. 

Contributions are coming in steadily from all quarters, but 
when it is considered that about 75,000 men are out, several 
thousand ironworkers idle, and a great number of women 
and children in distress, donations are but drops in the 
stream. Soup kitchens are abundant, and local labour yards 
numerous. The influence upon the middle classes is very 
marked, and financial difficulties are certain to increase. 

The Barry masons’ strike—This has been ended, conces- 
sions having been made on both sides. It is also expected 
that artisan strikes at Newport and Swansea will be arranged. 

The effect upon the railway continues very marked, and is 
more felt as, with the month of May, it has been the custom 
to increase the passenger service in all directions. Both in 
the mineral and goods traffic the falling off is striking. 

A Bute Dock relief fund has been started, and its urgency 
is proved by the fact that on one day at a distribution of 
food 800 men, women, and children were relieved. 

The paralysis to the steel industry in all districts connected 
with Cardiff is very great, and to see a Bessemer working is a 
novelty. In the Swansea district the Siemens furnaces are 
in full drive. 

Durham.—Miners are demanding an advance of 10 per 
cent. It is believed owners will offer 2}. 

Scotland.—At a conference held this week between the 
representatives of the Fife and Clackmannan Owners’ and 
Miners’ Association an additional 124 per cent. in wages was 
offered, to come into effect at once, and to continue during 
Welsh strike. Accepted. The Fife men have sent £100. 
The Welsh delegates now in Scotland have met with gratify- 
ing success. Immediate aid has been afforded, and promises 
of a continuance made. 

Northumberland.—A deputation of the Northumberland 
Miners’ Association, headed by Messrs. Burt and Fenwick, 
M.P.'s, waited upon the coalowners at Newcastle on Saturday 
to ask for an advance of wages. The employers offered an 
advance of 73, which was accepted. 

Forest of Dean.—There has been something like a collapse 
in the activity of the coal trade of this district. From some 
unexplained cause many of the colliers last week, instead of 
making seven days as they have been making for nearly a 
month, only worked four days, and the majority have lost 
time. 








THE PuHysicaL Society, — At the late meeting held on the 
22nd ult., Dr. S. P. Thompson exhibited a model apparatus made 
by the Helios Company to illustrate the three-phase method of 
transmitting power. It consists of a small generator, driven by 
hand, and a small motor. The generator is separately excited by 
a small secondary battery ; it has three independent coils. The six 
ends of the coils are connected to six commutator rings. The motor 
has three corresponding pairs of opposite coils ; these can be grouped 
in various ways for connection to the brushes of the generator. The 
six coils are on a hinged frame, so that, if necessary, they can be 
laid down flat for other rotation experiments. Two armatures are 
provided, either of which may be used. The first is an iron wheel 
with peripheral copper bars arranged like a squirrel-cage ; the 
other is a simple iron disc without added conduetors, 

ALUMINIUM,—An interesting paper on Aluminium was read before 
the American Chemical Society at Chicago recently by Mr. W. S. 
Bates, in which he referred to the well-known difficulties entailed in 
the soldering of aluminium joints. The difficulties he enumerated 
as three, viz., (1) the high heat conductivity of aluminium, 
which conveys the heat away from the joint ; (2) galvanic action, 
which takes place between the aluminium and the solder and 
destroys the joint; (3) the want of a suitable flux. The first of 
these, the author stated, presented no material difficulty ; the 
second, he thought, might be solved by soldering aluminium with 
aluminium, or with an alloy rich inaluminium, using just sufficient 





| Cory Hall, Cardiff, 10.30.” | 
The strike is improving the Swansea trade with France, and | 
is largely aiding the output of smaller non-associated col- | 
| lieries. In the Glynneath and Swansea valleys, wherever 
| good coal is obtainable, it is readily picked up. Constant | 
| cargoes are being despatched from the Drim and Aberpergwin | 
| collieries. Attention is also being directed to the substantial 
| character of the Coalowners’ Association, and the- tendency 


various | of things shows, that when the friction is ended many outsiders | 


will seek shelter under their wings. At the last meeting of 


the Association an application was read from Bouvulle Court | 
out a manda‘ory programme, the same to be brought before | Collicries, Saundersfoot, Pembrokeshire, asking upon what | and copper or silver 10 per cent. 
another mass meeting in the course of the week, before its | terms the company could join. The secretary was directed | gtrong and perfect joint. 


other metal in the alloy to reduce its fusing point to the proper 
degree and give it fluidity. After a good deal of experimenting, 
the author hit upon an alloy composed of 70 per cent. of aluminium 
and 30 per cent. of tin. This made a very strong ahd -perfect 
joint, but here the author met with another difficulty—a molecular 
change taking place in the solder of the joint after a few months, 
with the result that it became rotten. The author also tried alloys 
of aluminium and copper, containing as high as 81 per cent. of 
aluminium. These are more fluid and more fusible than the 
aluminium and tin alloy mentioned, but are very brittle. They 
make a good joint, however, and one which is not subject to 
allotropic change. Among the ternary alloys the author found 
an alloy composed of aluminium 70 per cent., tin 20 per cent., 
This alloy makes a very 
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THE ROYAL SOCIETY CONVERSAZIONE. 





Tur firs’ of this year's conversaziones of the Royal Society | 


was held in the rooms of the Society at Burlington House on 
Wednesday night. The guestswere received by Lord Lister, the 
president. The attendance was very large, enough so, in fact, 
to render it difficult to study the exhibits with comfort. _ 
Among a large number of instructive exhibits, that which 
unquestionably attracted the most attention was the tele- 
graphic apparatus shown by Dr. Alexander Muirhead and Pro- 
fessor Oliver Lodge. At oneend of the library was erected 
one set of transmitting and receiving instruments, consisting 
of a powerful induction coil for producing the necessary high- 
tension current for telegraphy without wires, the tuned 
radiator and resonator, and an adjustable single-point coherer. 
Another station was situated at the other end of the building, 
having similar apparatus and in addition a syphon recorder. 
The tuned radiator and resonator consist each of two large 
copper plates raised on a vertical wooden frame; each plate 
is about 6ft. long, and each pair is placed in such a position 
as roughly to resemble a two-bladed screw propeller without 
any pitch. They are connected by a coil of stcut wire 
at their centre, and discharge from the induction 
coil passes to them between brass knobs suitably ar- 
ranged. The discharge of the condenser of the induc- 
tion coil through the coil of stout wire sets up an 
alternating field, which excites induced currents in the 
other distant condenser circuit tuned to the same _fre- 
queney. A signalling key enables the ordinary Morse 


alphabet to be sent without any connecting wire and 
independently of obstacles. The transmitting apparatus 


consists of the usual apparatus for punching the tape 
and an automatic transmitter. As many as_ thirty 
words a minute have been sent and recorded by this ap- 
paratus. The point on which stress is to be laid, and in 
which this system of wireless telegraphy aims at superiority 
over others, is first in the absolute accuracy of its message, 
as even if the record is to a certain extent faulty, it is never 
sufficiently so to deceive an expert; and, secondly, in the 
tuning of the resonator and radiator, whereby it is possible 
to place several instruments side by side without inter- 
disturbance taking place, provided no two are tuned alike. 
This is a point of very considerable importance, and, coupled 
with the fact that no “earth” is used, gives the system 
considerable advantages. But the total absence of con- 
nection between the instruments, even through the earth, 
appears to render it more difficult to send messages if there 
are large obstacles between the two stations. The 
coherer employed at the receiving station, consisting of a light 
steel spring, tapped back by a magnet through a relay, must 
be considered as a superior device to that of Marconi. 
With suitable circuits, the tuning must be nearly exact to 
evoke much response, and with enough copper in each 
circuit there is no assignable limit of distance. 

In the officers’ room Professor Hele Shaw exhibited the 
experiments on the flow of water which he showed before 
the Institute of Naval Architects, and with which the con- 
clusion of his paper in this issue of THE ENGINEER will make 
our readers familiar. 

Some excellent micrographic illustrations of deterioration 
in steel rails, and others showing the micro-crystalline struc- 
ture of iron, were sent by Mr. T. Andrew, F.R.S. Mr. C. 
Orme Bastian showed an electric current meter acting by 
electrolysis. The height ofa column of liquid—sulphuric acid 
and water—contained in a glass tube is caused to decrease by 
electro-decomposition, and this decrease in height is utilised 
to indicate the quantity of current—in ampére hours—that 
has passed through the meter in any given time. Assuming 
the voltage of the supply to be constant, a perfectly accurate 
measure of the electric energy which has passed through 
the meter is recorded by means of a scale in front of the 
above-mentioned tube, which can be calibrated in Board of 
Trade or other units. Paraffin on the surface of the fluid 
prevents atmospheric evaporation 

An apparatus to illustrate M. 
ference method of measuring 
exhibited by Prof. Roberts-Austen. An interference apparatus 
of Messrs. Edser and Stansfield’s design is employed. In it 
one of the beams of light traverses a heated porcelain tube, 
and the other beam traverses a tube of equal length contain- 
ing rarefied air. When interference takes place it indicates 
that the air in the two tubes is equally rarefied, and therefore 
the temperature of the heated tube can be calculated from 
the pressure of the air in the other tube. A set of apparatus 
designed by Prof. Roberts-Austen for the Elswick Steel Works 
for the microphotography of metals was also shown. 

An exceedingly instructive model was shown at work by the 
Hon. C. G. Parsons. The apparatus is described by the 
inventor as follows :—A small screw propeller is driven by an 
electric motor at a speed of 1000 revolutions per minute 
within a tank in the form of a hollow oval ring, around which 
the water flows under the action of the propeller, the con- 
ditions of flow resembling closely those in the case of an 
ordinary screw propeller driving a ship. Illumination is 
efiected by a beam from an electric lamp reflected from a 
mirror attachei to and rotating with the screw shaft, and 
again reflected on to the propeller by a concave fixed reflector. 
The propeller thus illuminated appears stationary, and the 
cavities in the water formed by and around the blades can be 
clearly seen or photographed. To facilitate the formation of 
cavities, and to reproduce the conditions of very fast ships at 
convenient spseds for observation, the whole of the atmo- 
spheric pressure is removed from the upper surface of the 
water by an air pump. The pressure then remaining to hold 
the water together is that due to the head of water above the 
screw, plus capillarity. The relation holding between the 
model and screws on fast ships, with the same slip ratio, 
when cavities are formed appears to be. Lineal speed of 
blade varies as the square root of the total pressure holding 
the water together. The cavities in the water have the 
appearance of a spiral of slow pitch issuing from the point of 
each blade, and a long tail extending from the sharp point of 
the boss of the Parsons propeller. This is probably due to a 
vertical action produced by the adherence of the water to 
the metal. The water circulates through the oval tank at a 
rate of about two miles per hour. The cavities are presum- 
ably filled with water vapour. The water is practically cold. 
In some photographs taken by Mr. Parsons, the cavities 
round the tips of the blades are of far greater extent and 
more clearly defined than they appeared in the model. 

The electrical recording apparatus with which Professor 
H. L. Callendar, F.R.S., has recently taken steam tempera- 
ture cycles in the cylinder of a working steam engine, was 
exhibited. The principle upon which the apparatus works 
is extremely simple. A pen or planimeter is attached to the 


‘Daniel Berthelot's inter- 
high temperatures was 


eontact point on a “ slide wire,” and is kept automatically at 


! 
| the balance point by means of a delicate relay, controlling a | followed his father's profession, died in 1877 


pair of clock motors. The co-ordinates of the record are 
| consequently rectangular, and the scale is one of equal parts 
in the majority of cases. A thermopile or other electric 
| pyrometer may be used in conjunction with it. The apparatus 


| is capable of recording almost any kind of electrical quantity | 


| directly, and has been applied to a variety of cases. 

| We have only touched lightly upon those exhibits which 
are of particular interest to engineers. Besides these there 
was a large number of others connected with physics, astro- 
nomy, biology, &c., and the X rays were well represented by 
Mr. Campbell Swinton’s apparatus. With these things, 
however, we bave not space to deal. 








HARRISON HAYTER. 





AFTER an illness of only short duration Mr. Harrison 
Hayter, a past-president of the Institution of Civil Engineers, 
and one of the best known and most highly-respected 
members of that body, died on 5th inst. He was the son of 
Mr. Henry Hayter, of Eden Vale, Wiltshire, and was born 
in April, 1825. After receiving the usual classical and 
mathematical education, he entered the applied science 
department of King’s College, London, and passed through 
the prescribed three years’ curriculum with distinction. His 
career then up till-the year 1862, when he was elected a 
member of the Institution, is outlined in the proposal form 
for his election, signed by Mr. P. Walker; it runs as 
follows: - “After serving a regular period of pupilage 
under Mr. John Harris, he was engaged for four years upon a 
district on the Great Northern Railway, under Mr. Joseph 
Cubitt, then under Mr. Walker (past president) for one year, 
during part of which time he had charge as acting resident 
engineer of the Harbour Works at Dover; then under the 
late Mr. Rendel for one year at the Inverness Bridge Works ; 
and for three and three-quarter years at the Holyhead 
Harbour Works ; and has been for upwards of five years, and 
is now, acting under Mr. Hawkshaw (president) as his 
principal general assistant.” At Holyhead he took the place 
of the late Mr. George F. Lyster, who had just gone to Liver- 
pool Docks. 4 

Early in his association with Sir John Hawkshaw in 1864 
he went to Egypt with Mr. J. C. Hawkshaw to report to the 
Viceroy upon a proposal to make a canal, so as to overcome 
the first cataract. The report indicated the practicability of 
the scheme, and such a canal may yet be constructed. A fow 
vears later, in 1871, he visited Russia, again with Mr. J. C. 
Hawkshaw, to report on the Moscow and Koussk Railway, 
a line which Messrs. Baring were intending to purchase. He 
went to Hungary in connection with the Francis-Joseph 
Canal, and he was held in high repute in Brazil, and had an 
intimate knowledge of that country derived from the survey 
and report on the Harbour of Brazil, made by Sir John 
Hawkshaw for the Brazilian Government; and also, at a 
later date, from the surveys for a proposed railway nearly 
300 miles in length, and of two terminal harbours. He also 
visited Buenos Ayres during the construction of the dock 
works, and whilst there reported on a proposed high level 
railway through the city. 

During Mr. J. C. Hawkshaw’s absence he took charge of 
the Severn Tunnel works, at a difficult period, when a large 
increase of the pumping power was necessitated by the irruption 
of the great spring, and on the completion of the works the 
contract was finally settled by him with Mr. Thomas A. 
Walker, the contractor, without the necessity of appealing to 
arbitration. After Sir John Hawkshaw’s retirement he was 
appointed consulting engineer to the Madras Railway Com- 
pany, and, in conjunction with his partner, Mr. J. C. Hawk- 
shaw, was frequently consulted by the Crown agents in con- 
nection with the Mauritius railways, the Jamaica railways, 
British Guiana, Barbadoes, and also by the Board of Trade 
with regard to Holyhead Harbour. 

He had a buoyant disposition, and was never overwhelmed 
by the magnitude of problems which suggested themselves. 
This is, perhaps, best shown by his presidential address in 
1892, when, departing from the usual practice, he reviewed 
the great schemes at home and abroad which waited comple- 
tion. With many of these, as, for instance, the Channel 
Tunnel and the Irish and Scotch Tunnel, he had intimate 
knowledge; for he was associated with the late Sir John 
Hawkshaw, Mr. J. C. Hawkshaw, and the late Sir James 
Brunlees, and Mr. McKerrow, in investigating the former, 
and with Mr. Joseph Barton in connection with the latter. 
Both he considered practicable, if not also financially possible. 
He foreshadowed also a tunnel under the Solent to connect 
the Isle of Wight railways with the London ard South- 
Western system, and under the Thames at Purfleet. He had 
great faith in the potentialities of canals, if removed from the 
baneful influence of the railway companies, while sewage pro- 
blems had a charm for him. He never ceased to believe that 
the time would soon come when a great Euphrates Valley 
— would connect the European system with that of 
India. 

In later years much of his time was devoted to arbitration 
work. It is only characteristic that he should have been 
engaged in many cases as umpire, and amongst these may be 
mentioned the cases of several contractors against the Man- 
chester Corporation in connection with the Thirlmere 
Aqueduct, and equally important cases directly and indirectly 
concerned with the Manchester Canal. He was a frequent 
witness also at inquiries. The recent controversy as 
regards the ventilation of the Metropolitan Railway 
found him rangel against many prominent men 
in the profession who advocated the extension of 
the blow-hole system, while the subject of our 
memoir contended for fans or other mechanical system ; 
and although the additional openings have been authorised, 
it is only as a makeshift. Much of his reserve energy 
went to the furthering of the interests of the Institution of 
Civil Engineers, and he was an active member of the Council 
up to the time of his death. He was elected a member in 
May, 1862, and became a member of Council in December, 
1878, a vice-president in May, 1886, and in 1892-93 was 
president. He contributed papers on the Charing Cross 
Bridge, and occasionally spoke at the meetings; but his in- 
fluence was great, especially among the students, who were a 
sort of special care to him, and with whom he was very 
popular. Mr. Hayter was a Lieut.-Colonel of the Engineer 
and Railway Volunteer Staff Corps, and also a Fellow of the 
Geological Society and of King’s College, a member of the 
Atheneum and St. Stephen Clubs, which suggest his political 
leanings; while he quietly engaged himself in philanthropic 
work. In 1854 he married a daughter of the late Rev. 
Thomas Walker, rector of Offord d’Arcy, Hunts; and it is 
as much due to paternal as to maternal leanings that two of 
the three sons entered the Church, while the other, who 
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= seen reer a 
months’ work on the Chatoonogo Railway. (Of then 
surviving daughters, the eldest is unmarried ; one js mar re 
to Mr. Madan, the sub-librarian at the Bodleian Liteare 
Oxford ; and the third to Mr. S. Hanna, M. Inst. CE _ 
is chief assistant to the firm in Westminster. ~~ 

In association with his firm the principal works h 

took in this country were the Lancashire and Yorke, 


Railway, the East London Railway, the South Dock for th 
Rast and West India Dock Company, Penarth Docks the 
Albert Dock and other works at Hull, Granville Dock rs 
Dover, Maryport Docks, the completion of the Inner (j ie 
of the Metropolitan and District Railways between Mansi, : 
House and Aldgate, Holyhead Harbour and Breakwater 
Fleetwood Docks, Parkeston Quay, Harwich, the * 
Bridge, Stockton-on-Tees—in conjunction with Mr. Charles 
Neat, M. Inst. C.E., the Charing Cross and Cannon-street 
Railway, involving the construction of two bridges across the 
Thames, the Severn Tunnel, the Staines and Wokino : 
Railway, foundations of Spithead Forts for the 
Brighton intercepting and outfall sewers 
length—Middle Level drainage. 

Abroad he was similarly connected with the West of 
England Portuguese Guaranteed Railway and Harbour at 


Victoria 


kingham 
W ar- office, 
seven miles jp 


Goa, and the Nerbudda Bridge on the Bombay, Baroda and 
Central Indian Railway in India, and the very extensive 
system of docks at Buenos Ayres in South America. This 
work is the largest system of docks yet undertaken at any 
one time, and has taken over ten years to construct, involving 
an expenditure of upwards of six millions sterling. The 
magnitude of this work necessitated a resident partner in 
Buenos Ayres, and Mr. James M. Dobson, M. Inst. C.F. was 
admitted a partner by the firm for this purpose. "The 
Midland Railway of Western Australia, only recently opened: 
the Avila and Salamanca Railway in Spain, the Amsterdam 
Ship Canal, the Mauritius and Jamaica Government Rail- 
ways, were partly his work. 

His remains were interred at Highgate Cemetery on 
Mohday last, the funeral service being previously held at St 
Barnabas Church, Kensington, where he attended for many 
years. Many private and professional friends were present 
the Institution oi Civil Engineers being represented by the 
President and Members of the Council. : 





AN IMPROVED ELECTRIC FURNACE, 





Tue simple and inexpensive form of electric furnace illus. 
trated by the annexed cut was designed some years ago by 
Mr. W. Clark Fisher for private use, and is now being put on 
the market by Mr. R. W. Paul, of Hatton-garden, as it is 
believed that there is a demand for a simple furnace of this 
sort for brazing, welding, and reduction work. The apparatus 
hardly calls for a detailed description. 

As shown by the illustration, the framework supporting 
the carbon holders consists of a slotted arch of meta! cast in 
two halves, mounted upon a fire-resisting and insulating 
base, and efficiently insulated from each other at the top, 





where they are bolted together. The carbon holders have a 
swivel action, fitted with thumbscrews, so that they may be 
clamped in any position ; the swivel action is attached to an 
insulated bolt, which passes through the slots in the frame- 
work, and allows of adjustment tc any height. Hach carbon 
holder having an action entirely independent and thoroughly 
insulated from the other and the framework, it is easily 
seen that they may be arranged, as in the illustration, for 
crucible, welding, or brazing work at a suitable angle, or 
both placed horizontal, or one horizontal and the other 
vertical, &c., for furnace work, and to suit requirements. 
The apparatus at present is made in two sizes—one for 10 to 
15 ampéres at 50 to 100 volts, the other 60 to 80 ampéres at 
50 to 100 volts. 








Tuer Special Sub-committee of the Birkenhead Gas, 
Water, and Electrical Committee, appointed to report upon the 
manufacture and supply of carburetted water gas by the Corpora- 
tion, now report that investigations have been made by the borough 
gas engineer, Mr. T. O, Paterson, M. Inst. C.E., with the result 
that of the 241 persons who petitioned the Council, complaining of 
badly-lighted houses and streets, and noxious smells, and alleging 
serious injury to health from the gas supply, 177 replied to a cir- 
cular requesting a definite complaint. In 129 cases a special 
inspection was made, and in 38 cases the defect was remedied, 51 
were satisfied without anything being done, and 30 persons 
remain dissatisfied. Statistics are given showing that the average 
illuminating power of the gas during the year was higher than the 

receding four years, when water gas was not mixed with the coal gas. 

he report also states that the number of complaints fell from 
3914 in 1896 to 1539 last year, and police complaints of street 
lamps were likewise reduced in a marked degree, while the utter 
absence now of naphthaline deposits in the services has removed a 
fruitful cause of complaint. As to the bad smells alleged, the 
Committee state that every precaution is taken to prevent the 
emission of bad smells at the works, and quote from a special 
report by Sir Henry Roscoe, ‘‘ The products of combustion of car- 
buretted water gas are not more injurious to health than are those 
of coal gas ;” and a somewhat similar opinion given by Professcr 
Lewes, I'.;.C. The gas engineer states that if the mixture of coal 
gas and carburetted water gas now supplied to the town is distri- 
buted and consumed with the same care and attention to pipes and 





fittings as has been given when coal gas only was es yom there 
ean ba no reasonable or valid objection to its supply and user 
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MISCELLANEA. 


- Admiralty authorities are contemplating the fitting 
THE coreg coaling port on the Royal yacht. 


to the terms of the new contract secured 

Compagnie Générale Transatlantique for the conveyance of 
by the. “ 6 Sa Havre and New York, the building of two new 
the a ats of the swiftest and most approved pattern has been 
packet DY: 


hegun at St. Nazaire. id ; 

Four steamers, each of 3500 tons capacity and to 
elope a speed of 16 knots, have been ordered to be built for the 
doves Steam Navagation and Chilian companies. They are 
Pate ed for the newly-established line of mail steamers between 
ia Francisco and Valparaiso. 
ji Tur Dutch mercantile marine, on January Ist, 1898, 
‘sed 204 steamers measuring 222,673 register tons net, and 
comer ig vessels measuring 93,287 tons net ; or, altogether, 610 
peo S aaneinel 315,960 tons net, against 622 vessels measuring 
518 tons net on January Ist, 1897. 

THE ac 
against Mr. P' 
dismissal has fo 

{ { es Ove 
yo ey tee withdrawal of all charges pleaded in justification. 
COST, # . 

Tue demand for cables and other electric appliances is 
laily increasing throughout the province of Asturias, Spain, there- 
rs ; it is very unsatisfactory having to note that during 1897 
Great Britain failed to get in any cables, whilst Germany sol 
16 tons, says a Consular report. 
furnished the following particulars : 
wooden rollers, price » mm., 60) 


of a new style 0} 
AccoRDING 


eter Brotherhood to recover damages for wrongful 
been settled by the payment of a very substantial 


metres. 
Lorp Masuam, on Wednesday afternoon, announced 
that he was prepared to place at the disposal of the Mayor of 
Bradford the sum of from £30,000 to. £40,000 for the purpose of 
erecting an institute on the site of his old home in Manningham 
park, Bradford, which is now public property. ] é 
that an attempt should be made to get a national memorial 
to Dr. Cartwright, inventor of the power loom, and expressed his 
willingness to assist in that project. A Committee was formed to 
al with his suggestions on the subject. 
Tue annua! exhibition of the Bath and West and 
Southern Counties Society will take place this year at Cardiff, on 
May 25th to 30th. It will be held in Cathays Park, which is con- 
yeniently situated, being adjacent to the Castle and principal 
“There will be an extensive exhibition of implements, 
machinery, &e. In this bg BO por the exhibition has greatly 
increased since the Society's last visit to Cardiff in 1882, when the 
number of feet run of shedding and square feet of uncovered 
ground totalled up to 17,236ft., as against 21,722ft. on the present 
occasion, notwithstanding that the rate of charges for space for 


de: 


streets. 


non-agricultural exhibits is higher now than it was then, and that | 


more stringent regulations are enforced with regard to the 


admission of such exhibits, 

Tur building of the first of the six blast furnaces which 
the Bryansk Company proposes to construct has already made 
considerable progress, writes Mr. Vice-Consu! Wardrop from Kertch, 
and it is anticipated that before the end of the century the pro- 
duction of steel will have begun, The company has acquired 
mining rights over an extent of land which is estimated to hold 
about a milliard tons of ore, yieiding 40 per cent. of metal. Com- 
petitors have already appeared in the field, and the four following 
companies have secured mineral concessions in the neighbour- 
hood:—The ‘‘ Providence” (Belgian), Taganrog Metallurgical, 
Yurievskoe, and Hlovaiskoe, The Bryansk Company have asked 
the Consul to inform merchants that they are prepared to receive 
tenders for the supply of coke. Each of these blast furnaces will 
consume about 50,000 tons per annum. 


Tue Prince Line has now taken the place of the Atlantic 
Line between Genoa, Leghorn, Naples, and New York. Messrs. 
Furness, Withy, and Co., having in September, 1897, withdrawn 
their Atlantic Line service, the Prince Line of Newcastle-on-Tyne, 


took up the business, and has placed on this route three of the | 
newest of the Prince liners, the Spartan Prince, the Trojan Prince, | 


and the Tartar Prince, all of 4600 tons burthen and 2400-horse 
power, and fitted up in modern and approved style for both cargo 
and passengers, These boats are now running regularly from 
Leghorn every three weeks, and the service may shortly be 
changed into a fortnightly one. They take out large numbers of 
emigrants from Naples. As in the case of the Atlantic Line 
Messrs, G, R. Zar and Co, are the agents in Leghorn, and Messrs. 
(astaldi and Co, in Genoa and Naples, 


A l6in. coast defence gun is being constructed for the 
War Department at the Bethlehem Ironworks, Bethlehem, Pa, saysa 
contemporary. This enormous gun will be placed somewhere in New 
York harbour, very likely in a turtle-back turret built upon Romer 
Shoals, which arealmost directly in the centre of a line drawn between 
Norton Point, Coney Island, and Sandy Hook light. Mr. J. F. Meigs, 
under whose direction the gun is being constructed, calculates that 
the striking energy of the projectile propelled by a 1000 lb. charge 
of powder will be 60,000 foot-tons. This is approximately equal to 
the shock which would result were a 6000-ton steamer brought to 
a sudden stop while running at a speed of 16 miles per hour. The 
range of the gun will be over 16 miles, and should the present plan 
be carried out New York will eventually be protected by 14 such 
cannon, The following comparison made by Lieutenant Cardon 
of the biggest guns in the world shows the position that it is antici- 
pated the American gun will hold :-— 

Weight of 






Weight Weight powder 
Calibre, of gun, Length, ofshell, charge, 
ai, in. tons, ft. Ib. b. 
United States .. 2. 16 126 49°1 2350 1000 
Germany 16°5 120 45°9 .. 2204 908 
Italy 17 10t .. 40°75... 2000 900 
England 16°25 .. 110°5 .. 48 1800 960 
France 16°54 .. =T4°2 .. 38°5 1719°6 .. 505°2 


_Bicycte locomotion is still in its infancy in Russia. 
There are many ridiculous rules for regulating the cyclist. For 
instance, no one may ride without first passing sundry examina- 
tions in the art, and he must then go abont ticketed before and 
behind with large and unsightly numbers certifying that he is per- 
mitted the use of his machine. Some time back ladies were 
altogether prohibited riding about the streets of St. Petersburg, 
but this has now been cancelled. In spite of all these conditions, 
Says a consular report, there seems to be a great opening for 
bicycles in Russia, for if the Government are tardy in giving per- 
mits to ride, the population are yet more tardy in buying home- 
made machines, for the very ostensible reason that their manufac- 
turers cannot turn out a good or sightly article. Probably, if 
fey are supplied with a good machine, and the taste grows, 
vovernment will relax in its laws and regulations to cyclists. The 
chief makes now in use in Russia are English and German, and 
America has not yet placed a very firm foot in the trade. The 
form of import is in the unfinished parts of bicycles, which are put 
together in Russia, There are two branch factories in the country 
a Singer at Warsaw, and the Humber in Moscow. With the 
‘ussian buyer, money—or lack of it—is the first consideration, and 
quality quite secondary. This accounts largely for the non-sale of 
he American machine. The retail prices are, for the Russian 
make, £8 to £12; for the German, £15 to £18; for English, £16 
to £25 ; and for the American, £20,to £25. The duty for bicycles 
of all kinds is about £2 per machine, and for bicycle parts, finished, 


aad above what was paid into Court with | 


The Gijon Electric Works have | 
The cables are imported on | railways was: 3, in 1891; 5, in 1892; 11, in 1893 ; 20, in 1894 ; 
f. 50c., and 53 mm, 275f. per 100 | 34, in 1895 ; 42, in August, 1896. At the end of 1897 the number 
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RAILWAY MATTERS. 
Tue Transvaal Volksraad has given its approval to the 


Lydenburg railway scheme. The line is to be 64 miles in length, 
and will connect Belfast with Lydenburg. Its estimated cost is 
£478,000. Construction is to be proceeded with rapidly. 


Our cycling and other readers are reminded that all 
designs intended for competition in the Railway Magazine Bicycle 
Brake-van Competition must reach the office of that periodical not 
later than the 30th inst. Valuable money prizes are offered, the 
judges being important officials of the leading railways. 

THE long-standing reproach in connection with the 
carriage lighting system of the Cape Government railways is about 
to be removed, it having been decided to make a trial of Stone’s 
electric lighting apparatus on the East London section, for 
which purpose twelve sets of apparatus have been ordered. 

Tut Hamburg-American Line has just concluded con- 
tracts with the railway companies running from Philadelphia and 





tion which Mr. W. Reavell recently brought | 


| 
| 


Boston, by virtue of which the connection between Hamburg and 
Philadelphia, and Hamburg and Boston, will in future be worked, 
both outwards and homewards, as a regular independent fortnightly 
service. 

THE vacancy caused on the Midland Railway board of 
directors by the death of Mr. Robert Rankin, of Liverpool, has 


| been filled by the appointment of Mr. Charles Booth, jun., Otters- 
‘ fi ' J 


pool Bank, Aigburth, Liverpool, shipowner. The appointment was 
confirmed at a meeting of the Midland board held in Derby on the 
6th instant. 


THE number of German towns and cities having electric 


| was about 80. The overhead trolley system is used most; three 


| 
| 
| 
| 
| 


lines have a mixed overhead and underground system, two have 
overhead conductors combined with storage batteries, and two 
have the current supplied by accumulators only. 


Ir is proposed to construct a new railway between 


He also suggested | Gellivara through the rich Swedish iron ore districts, Luosavara 


and Kirunvara, to the Norwegian boundary, where it would join 
another line to be made from that boundary to the coast of Norway. 
The railway is chiefly based on iron ore traffic, but it will doubtless 


| become of some importance to general trade and commerce, and 





dust over £1 for 36 Ib, 


especially for the Norwegian fish trade, &c., with Russia, and also 
for the Russian and Finnish trade with England and rice versd. 
The Government railway to the Finnish frontier is now under con- 
struction, and the section Boden-Kalix River is to be opened for 
public traffic in 1901. 

THe Midland Railway Company has bought the 
Duke of Norfolk’s Sheffield residence, The Farm, with a view, it 
is understood, to extensive alterations and additions to their 
station, which has long been inadequate for the rapidly-growing 
traffic, particularly since the opening of the Dore and Chinley 
Railway. At present the approach from the south to Sheffield is 
by a tunnel underneath The Farm, and the limited means of 
aecess and egress have affected the working of the line. The 
Farm was built in 1824 as the residence of the Duke’s Sheffield 
agent, but the father of the present Duke, desiring to reside part 
of the year on his Sheffield estates, had it altered for that purpose, 
and it has been repeatedly used by the present Duke of Norfolk on 
his visits to Sheffield. It is understood that the Duke will build 
himself another house in the same locality. 


RaILway communication in the Brest district of 
Brittany has developed considerably during the past few years, 
and there are several new projects in this direction still under con- 
sideration, The doubling of the main line between Rennes and 
Brest has now entered the period of execution, and the work is 
being carried on simultaneously and energetically on six sections. 
It is hoped that it will be completed before the end of next year. 
The result of the working of the departmental light railways from 
Brest to Ploudalmézeau, Brest to Lannilis, Landerneau to 
Plounéour-Trez, having a length altogether of 110 kiloms., during 
the year 1897, has been satisfactory, the receipts showing an in- 
crease over 1896 of 15,950f., and the expenses a diminution of 
7694f. The gross earnings of the lines were 418,763f., the net 
earnings 225,825f. The dividend declared for the year is 5 per 
cent. Some unavoidable delay has occurred in carrying out the 
proposed short extension of the Ploudalmézeau line to Portsal, and 
the Lannilis line to L’Abervrach, on the Channel coast. There is 
little doubt, however, that they will be made at an early date, the 
Chamber of Deputies having given them their approval. 


Tue Earl of Jersey, Colonel Boughey, and Mr. G. A. R. 
Fitzgerald, Light Railway Commissioners, sat at the Council 
Chamber, Salisbury, on Saturday last, to hear an application from 
the London and South-Western Railway Company for powers to 
construct a light railway across Salisbury Plain, commencing at a 
point on the main line between Porton and Grately, and proceed- 
ing by way of Amesbury to Shrewton. The railway company was 
represented by Mr. 8. Bircham, solicitor, Sir Charles Scotter, Mr. 
Cc. J. Owens—general manager, and Mr. Andrews, engineer. It 
was stated that the line was about 10? miles long, and would cost 
about £60,000 in construction. The War-office were entirely in 
favour of the proposal, and sent General Sir Richard Harrison to 
this inquiry to speak on behalf of the scheme. Sir Charles 
Scotter stated that in addition, the company had the support of 
the landowners and inhabitants of the district affected. The Wilts 
County Council—represented by Mr. W. R. Merriman—the Ames- 
bury Rural District Council—represented by Mr. R. A. Wilson— 
and Mr. H. C. Stephens, M.P., a landlord in the district—for 
whom Mr. Soames, of London, acted—did not oppose the proposal 
in principle, but asked for certain modifications of the order in 
reference to certain bridges and level-crossings on the route. In 
the end the Earl of Jersey said the Commissioners were prepared 
to recommend the Board of Trade to sanction the construction of 
the line subject to further negotiations on the points raised as to 
bridges and level-crossings. 


Douste stacks for locomotives have latterly again 
become prominent. Both in Great Britain and in the United States 
experiments have been made with them for the past year or two— 
on the London and North Western Railway, under the supervision 
of Mr. F. W. Webb, the well-known chief mechanical superin- 
tendent of that line, and on the Toledo, Peoria, and Western, and 
the St. Louis, Chicago, and¢ St. Paul railways—and the results 
generally appear to have been favourable to their use, says Cussier’s 
Magazine. On the London and North-Western Railway the stack, in 
outward appearance, looks like an ordinary one, flattened at the 
sides, the larger axis running in the direction of the length of the 
boiler ; but there are two openings for the exhaust, one for each 
opening in the stack. The smoke-box is divided into two separate 
chambers by a horizontal plate, and one of the stacks passes down 
through this partition into the bottom chamber, so as to bring its 
influence to bear on the lower tubes, whilst the exhaust through 
the other stack is intended to produce a pull through the upper 
tubes. In the American engines there is no partition in the smoke- 
box, and the stack is placed with its larger axis running crosswise 
of the boiler, the special object aimed at in this case being an 
equal distribution of draught between the centre and outer flues 
instead of between the top and bottom ones, Judged offhand 
alone, both devices commend themselves favourably, the British 
one, perhaps, more so than the American one, because of its parti- 
tion feature, which would seem to ensure greater certainty of the 
equalisation desired, and tke test figures tnus far available show a 
very acceptable percentage of coal saving over the usual single- 
stack arrangement. It is not unlikely, therefore, that more will 
be seen and heard of the new practice, 








NOTES AND MEMORANDA. 


Tur exports of tools and machinery from Stockholm 
and the other Eastern Swedish ports have practically doubled 
during the last five years, and in 1897 were valued at £384,444. In 
1893 their value was only £195,110. 


Tue total launches in the United Kingdom for the year 
up to the end of April have been 218 vessels, of about 398,392 tons, 
against 201 vessels of about 301,240 tons gross for the first four 
months of last year. A fair number of orders have been reported 
during the month, mostly for delivery next year. 





STREET car axles are being made at Krupp’s works, 
Essen, with 7 to 8 per cent. of nickel, as are also hollow driving 
axles for locomotives. In fire-box steel as much as 25 per cent. of 
nickel is said to be used. Less than 7 per cent. of nickel does not 
seem to be thought of any value in locomotive axles. 


THE names telephone and microphone are older than 
the instruments now designated thereby, says the Scientific Ameri- 
can. As far back as 1827, Wheatstone gave the name of 
microphone to an apparatus invented by him to render weak 
sounds audible, and in 1845 a kind of steam whistle or trumpet, 
which had the purpose of giving roaring signals in foggy weather, 
was called telephone by Captain John Taylor, while Sudre used 
the same name in 1854 for a system of musical telephony. 


A NEW penny piece—décime—is being struck at the 
French mint. It has been engraved by M. Daniel Dupuis, and 
represents the head of the Republic on the obverse, surrounded 
with laurels, and on the reverse a seated figure of a woman in a 
helmet, holding in one hand an olive branch and in the other the 
French flag, which overshadows the figure of a child representing 
‘* Toil,” and holding in one hand a wheatsheaf and in the other a 
hammer—rather an odd confusion of symbols. The whole coin, we 
are informed, has a very artistic appearance. 


Tue total imports of British coals to Bordeaux last year 
amounted to 486,000 tons, of which quantity the French railways 
may be put down as having taken 33,000 tons. The Médoc 
Railway Company consumes now annually from 4000 to 5000 
tons of British coal which must be taken into account, though 
formerly the quantity was too small to notice. There thusremains 
453,000 tons of coal for industrial and other uses. Anthracite 
from the Llanelly district is coming into more general use for 
heating apartments, it being found to be better than the French 
coal. About 2250 tons arrived at Bordeaux last year, and no 
doubt imports will increase, says the British Consul at Bordeaux. 
It is to be remarked that the railway companies during the past 
two years have maintained their consumption of about 30,000 tons 
annually, whereas in 1895 they took about 70,000 tons. It is 
therefore to be presumed that the difference required for their 
needs is drawn from French mines. 


AccorbDING to the newly-published returns of the Suez 
Canal, the net tonnage for the past year shows a decrease of 660,910 
tons, as compared with that of 1896, and of 549,010 tons as com- 
pared with that of 1895. The amount of dues has fallen pro- 
portionately from 79,569,994f. in 1896 to 72,830,545f. in 1897, being 
a decrease of 6,739,449f. In 1895 the number of vessels which 
passed through the Canal was 3434, 3409 in'1896, and 2986 in 
1897, of which 2318 in 1895, 2162 in 1896, and 1905 in 1897 carried 
the British flag. The tonnage as well as the number of British 
vessels has decreased, having fallen from 6,062,587 in 1895 and 
5,817,768 in 1896 to 5,319,136 tons in 1897, while for the same 
period the tonnage of German vessels has increased from 693,645 
tons in 1895 to 806,279 in 1896 and 858,685 tons in 1897. The per- 
centage of British vessels and their tonnage in 1897 was 63°8 and 
68 respectively, as against 63°4 and 68 in 1896. In the year 1870 
26,758 passengers were carried through the Canal, in 1880 the num- 
ber had risen to 98,900, in 1890 to 161,352, and in 1897 to 191,224. 


THE price of American nickel armour plate is given by 
Mr. Titus Ulke, E.M., in Cassier’s Magazine as approximately £80 
to £90 per ton. The makers will not state the actual cost, but the 
following figures have been collected by United States naval 
inspectors. The Bethlehem Ironworks, in 1896, gave 250 dols, as 
the cost of material and labour involved in making a ton of 
armour ; 78 dols. per ton as interest on 4,000,000 dols. invested 
in their armour plant ; 132 dols, for maintenance and depreciation 
of this plant ; 33 dols. interest on 1,500,000 dols. working capital ; 
the total cost, 494dols. per ton. The Carnegie Steel Company 
included in the price of armour 75°50 dols., ‘‘loss by aban- 
donment of plant when the navy shall be completed.” The United 
States naval experts estimate that the cost of labour and material 
in a ton of nickel steel armour is 148 dols., plus 10 per cent. on 
that sum allowed for spoiled and rejected plates. In a ton of 
Harvey nickel steel the cost is 168°53 dols., plus 10 per cent.; and 
in a ton of double-forged nickel steel, 187°80 dols., plus 10 per 
cent. The two American companies now demand 425 dols. per 
ton, and claim that the average market price of the world for 
armour is over 500dols. per ton. 


AccorDING to a table of British and Foreign Steam and 
Sailing tonnage recently published by Fairplay, there were at the 
end of last year 13,651,116 tonnage of British vessels, as against 
2,006,950 tons belonging to German owners, 1,248,739 tons to 
French owners, and 1,679,882 from Norway. In these figures are 
included only steamships of 100 tons and upwards, and sailing ships 
of 50 tons and upwards. British sailing ship tonnage has decreased 
by 464,906 tons, or 13°04 per cent., since !1891—2 ; German by 
109,727 tons, or 16-77 per cent.; French by 16,447 tons, or 5°74 per 
cent.; and Norwegian by 260,197 tons, or 20°82 per cent. British 
steam gross tonnage has increased by 2,015,504 tons, or 23°60 per 
cent., and net by 1,371,443 tons, or 25°53 per cent., since 1891—2 ; 
German gross by 379,223 tons, or 35 per cent., and net by 272,155 
tons, or 35°70 per cent. ; French gross by 135,586 tons, or 16-07 
per cent,, but there is a decrease in the net—owing to their system 
of measurement—high gross and low net tonnage—of 646 tons, or 
‘12 per cent. ; and Norwegian gross has increased by 265,974 tons, 
or 85°62 per cent., and net by 139,147 tons, or 62°90 percent. The 
gross steam tonnage of the world has increased by 4,083,978 tons 
since 1891—2, and the net by 2,555,339 tons, while the sail tonnage 
in the same period has decreased by 1,323,177 tons. 


Proressor Dewar, says a correspondent of the Times, 
liquefied hydrogen last Tuesday at the Royal Institution. The 
liquefied gas was actually produced to the amount of half a 
wine-glassful in five minutes, by a process which would equally 
have produced a pailfui had the requisite supply of pure hydrogen 
been forthcoming. This is a perfectly unique and unprecedented 
feat. Liquid hydrogen in quantity is not only of enormous 
scientific interest in itself, but is also of immense importance as 
placing a new and potent instrument in the hands of investi- 
gators who have hitherto found their progress barred by its 
absence. The boiling point of the liquid may be placed at from 
30 deg. to 35 deg. of absolute temperature, or in other words, at 
about 240 deg. below zero on the Centigrade scale. Some concep- 
tion of the degree of cold attained may be gathered from the fact 
that a tube closed at the lower end, when immersed in the liquid, 
was almost instantaneously filled with solid air, It may be 
observed, as a matter of scientific interest, that the density of 
the liquid far exceeds that arrived at by calculation. There is 
reason to believe that it will be found to be about 0°6, water 
being unity. This result would agree very closely with the 
density of hydrogen when occluded by palladium, as established 
by Professor Dewar twenty-five years ago. Helium is a rare gas 
which has hitherto resisted all attempts to effect its liquefaction. 
It is stored in considerable quantity at the Royal Institution, 
and was also liquefied on Tuesday by the use of the liquid 
hydrogen. Its boiling point appears to lie not very far from that 





of hydrogen itself. 
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oREIGN AGENTS FOR SALE OF THE ENGINEER. 


—GEROLD AND Co., Vienna, 
csc AND WALSH, Ltp., Shanghai and Hong Kong. 
eon _Boyveau and CHEVILLET, Rue de la Banque, Paris. 
Fae MANY.—ASHER anv Co., 5, Unter den Linden, Berlin. 
as : A. TWEITMEYER, Leipzic. 
—A. J. COMBRIDGE AND Co., Beplanade-road, and Railway Book- 
stalls, Bombay. 
_LorscHer AND Co., 807, Corso, Rome. 
Bocca Freres, Turin. ssid 
_KELLyY AND WaLsH Lrp., Yokohama. 
saat gz. P. Maruya AND Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. RICKER, 14, Nevsky Prospect, St. Petersburg 
8. AFRICA.—GorDON AND Gortcn, Long-street, Capetown. 
F R. A. THoMPSON AND Co., 33, Loop-street, Capetown. 
J. OC. Juta & Co., Capetown, Port Blizabeth, & Johannesburg. 
AUSTRALIA.—GoRDON AND GorcH, Queen-street, Melbourne; George- 
street, Sydney; Queen-street Brisbane. 
R. A. THompson AND Co., 180, Pitt-street, Sydney; 862, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton AnD Co., Auckland, 
Craia, J. W., Napier. 
CANADA.—MONTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 49, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 88 & 85, 
Duane-street, New York. 
SusscripTion News Co., Chicago. 
STRAITS SETTLEMENTS.—Ke tty anv Wa sp, Lrp., Singapore. 
CEYLON.—WJaYARINA AND Co., Colombo. 


INDIA. 


ITALY. 


, Tokyo. 

















SUBSCRIPTIONS. 


Tur EncrnkeR can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. THe EnG1NEER is registered for transmission abroad. 


A complete set of Tak ENGINEER can be had on application. 


In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive THE ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 


Publisher. 
TuHIn PareR Copies— 
Half-yearly .. .. «so eo «6 oc eo ec oc 40108. G2. 
BORIES 35 us cs ca 48 Oh 46. 00 Se . £1 168. Od. 
Tuick Paper Coples— 
Het VOGl ... si: 0s ss. 4s sa oe oo os GS-8: OS 
Yearly .. eo £2 Os. 6d. 


(The difference to cover extra postage.) 
ADVERTISEMENTS. 


(ar The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Prices for Displayed Advertisements in “ ordinary" and ‘“‘ special” 
positions will be sent on application. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in q of 





TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 


A. B. M.—The secretaries will supply you with full particulars on appli- 
cation. The address of the Institution of Mechanical Engineers is 17, 
Victoria-street, Westminster. 


INQUIRIES. 


AXION GREASE. 
Sir,—Can any reader tell me the name and address of the makers of 
8. 


? F. 


Axion Grease, and give me any information about it ? 





SOLUBLE TANNATE OF SODA. 

Sir,—We want the adcress of any one who can supply us with-soluble 
tannate of soda. B..4. ©. 

London, May 7th. 


ENAMELLED BOILERS. 
Sir,—I should be pleased to hear of any one who would make me 
wrought iron vessels enamelled inside of about twenty gallons capacity, 
fitted with lids and safety valves, &c., for a working pressure of 150 lb. 
per sq. in. F. W. 
May Sth. 











MEETINGS NEXT WEEK. 


Roya MetTroroLocicaL SocreTy.—Wednesday, May 18th, at 4.30 p.m., 
at Burlington House, Piccadilly, W. Papers, ‘‘ The Frequency of Rainy 
Days in the British Islands,” by Mr. Robert H. Scott, M.A., F.R.S.; 
‘The Abuormal Weather of January, 1898,” by Mr. Frederick J. Brodie, 
F.R. Met. Soc. 

Roya Institution oF Great Britatn.—Friday, May 20th, at 9 p.m. 
Discourse on ‘The Early Life and Work of Shakespeare,” by the Right 
Hon. D. H. Madden, LL.D.—Afternoon Lectures at 3 p.m.: Tuesday, 
May lth, ‘‘The Historical Development of Modern Europe,” by Mr. 
Samuel Rawson Gardiner, M.A., D.C.L., LL.D.; Thursday, May 19th, 
“ Heat,” by the Right Hon. Lord Rayleigh, M.A., D.C.L., LL.D., F.R.8.; 
Saturday, May 2lst, ‘“‘ The Biology of Spring,” by Mr. J. Arthur Thomson, 
M.A. 

Tue INSTITUTION OF MINING AND METALLURGY, LonDON.—Wednesday, 
May 18th, at 8 p.m., in the Lecture Theatre of the Geological 
Museum, Jermyn-street, S.W. Papers to be read and discussed, “‘ Filter 
Press Treatment of Gold Ore Slimes (Hannan’s, West Australia),” by Mr. 
Wm. McNeill, M. Inst. M.M.; ‘*On the Occurrence of Diamonds at 
Inverell, N.8.W.,” by Mr. H. M. Porter, M. Inst. M.M.; “‘On the Use of 
Fuel at Caylloma, Peru,” by Mr. Bernard Hunt, Assoc. Inst. M.M.; ‘‘ The 
Mono-Rail System of Transport,” by Mr. C. C. Hoyer Millar. 

Society or Arts.—Monday, May 16th, at 8 p.m. Cantor Lectures. 
Four Lectures on ‘ Electric Traction,” by Prof.Carus Wilson. Lecture III.: 
Energy diagrams— ub-divisions of energy expenditure—Case when final 
speed is fixed—Possible ways of reducing the expenditure—Effect of 
series winding is to reduce the heat loss—Highest economy limited by 
the weight of the motor—How to find the best values of gear ratio and 
driving-wheel diameter—Example—The Baltimore and Ohio Railroad— 
Effect of reduction in train resistance—Use of roller bearings.— Wednes- 
day, May 18th, at 8 p.m., Ordinary Meeting. Paper, ‘‘ The Evolution of 
the Cycle,” by Mr. J. K. Starley.—Thursday, May 19th, at 4.30 p.m. 
Indian Section. Paper, ‘‘Chartered Companies and Colonisation,” by 
Sir Alfred Comyns Lyall, G.C.I.E., K.C.B., D.C.L. (Member of the 
Council of India). 








DEATH. 


On the 5th inst., at his residence, W. Harrison Hayter, Past-pres. 
Inst. C.E., aged 74 years. 





the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letiers relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of THe ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 








PUBLISHER’S NOTICE. 


*,” If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the er ws obtained, Such inconvencence, 
—— can be remedied by obtaining the paper direct from 
this office. 
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COMMON ROADS. 


SoMETHING connected with the movement of vehicles 
on common roads by mechanical power remains to be 
explained. It is of the greatest importance to makers of 
motor cars and vans that it should be explained, and yet, 
so far as we are aware, no attempt has been made to get 
at the facts. Two good horses weighing together a ton 
will pull a brougham weighing 10 ewt. and three or four 
persons, fourteen miles on a hilly and indifferent road in an 
hour and a-half without being unduly pressed or over- 
heated. With the roads in good order they can easily 
maintain ten miles an hour. There is nothing excep- 
tional in this. The figures we give have been obtained 
from repeated observations, and will serve our present 
purpose very well. The gross or total weight moved is a 
little under twotons. The road is, as we have said, hilly in 
places, and on the whole undulating. But the pace of 
the: horses is much the same up hill and down hill. The 
average resistance of the vehicle on a level was probably 
75 lb.; assuming the speed to be 9°5 miles an hour, 
this resistance is equivalent to 1°88-horse power. M. 
Tresca’s experiments showed that the resistance of 
an omnibus at ten miles an hour on a good ma- 
cadamised road was 83 lb. per ton, the gross weight 
being considerably over 5} tons. M. Debauve has found 
the resistance to be 67 1b. aton. The road of which we 
speak was wet, soft, and muddy. We cannot think that 
we have over-estimated the resistance. Again, the horses 
of which we speak are very much smaller and lighter than 
those with which James Watt carried out his experiment; 
but Barclay and Perkins’ horses only gave out 22,000 
foot-pounds of energy per minute, to which Watt added 
50 per cent. for reasons well known, and so got 33,000 
foot-pounds per minute. Much of the work of the 
brougham horses was done up hill at just the same sharp 
trotas was maintained on the level. The facts go, we 
think, to show unmistakeably that at certain speeds 
horses can develope much more than 33,000 foot-pounds 
of effort per minute, and that they can do this for an 
hour and a-half or two hours. Indeed, if we take Watt’s 
figures, 22,000 foot-pounds per minute as that of a real 
horse, we shall find that the brougham horses worked up 
to not less than 2°85-horse power. Of course, the figures 
we have given do not stand alone. The performance is 
in no way exceptional. 


POWER ON 


nearly two tons, including the weight of the horses. Are 
any of our readers who have had experience prepared to 
say that it is possible to produce a vehicle weighing two 
tons which will move itself on bad hilly roads at a steady 
speed of nine or ten miles an hour with the expenditure 
of 4-horse power? There is to be no crawling up 
hill at four or five miles an hour and running down 
hill at fifteen or twenty miles an hour. We do not our- 
selves believe that less than eight, and possibly ten, 
horse-power would suffice for the performance of the 
stated work. All experts in road locomotion have 
insisted on the truth that very great power is needed to 
propel a vehicle on a common road at speeds of over two 
or three miles an hour, and Sir David Salomons stated 
this fact years ago, and was laughed at for his pains ; 
but ‘those laugh best who laugh last,” says the proverb, 
and Sir David has no reason to complain. The progress 
of events has established the substantial accuracy of his 
views. It remains to be explained why it is that the 
tractive machine is so inferior to the tractive animal ; and 
this explanation no one, as we have said, seems to have 
attempted to get. It is obvious that it may be sought 
in two directions—either the power of a horse has been 
greatly under-estimated or the machine wastes power to 
an alarming extent. It is possible, of course, that both 
causes may operate, but it is well to confine our attention 
to one set of phenomena at a time. 

Watt’s experiments were made with two or three 


very heavy and powerful brewers’ horses, draw- 
ing a weight out of a well by a rope over a 
pulley. They moved at slow speed, and in so far 


as could be ascertained, could have continued working 
for ten or twelve hours. The brougham horses of 
which we have spoken work for about an hour and 
a-half, then rest for five or six hours, and then return over 
the same ground at the same pace. Thus we have, say, © 
but three hours’ work out of the twenty-four, and that 
done at about four times the pace of the brewery horses. 
Bearing in mind what ought not to be overlooked con- 
cerning nervous energy, are we not justified in saying that 
Watt's standard is calculated to give a wholly erroneous 
impression regarding horse-power? The answer can only 
be obtained by direct experiment. A carriage, such as a 
brougham, should be drawn by a pair of horses going at 
a sharp trot, and the resistance, or collar pull, should be 
measured by a recording tractometer in the vehicle. A 
continuous run of not less than ten miles is necessary, 
and the attention of the observers should be directed, 
not to measuring the resistance of the carriage at various 
points along the road, but to ascertaining how much 
power a good pair of horses can develope at nine or ten 
miles an hour on an ordinary country highway when 
working for an hour or an hour and a-half at a time. 
Of course, the horses must be well fed and in proper 
condition, and horses naturally fast should be employed 
—not animals which cannot be kept up to the required 
speed without injury. The experiment would not be 
expensive to carry out, and the results obtained would be 
full of interest. 

Turning now to the other phase of the problem, we 


| have to decide how much of the indicated power of any 


road motor is available for traction. This it ought to be 
possible to settle by securing the vehicle with the driving 
wheels lifted off the ground and fitting them with a 
friction brake. The judges in THE ENGINEER competition 
of last year contemplated carrying out an experiment of 
this kind. It remains now that the experiment should 
be made by some of the builders of motor cars, and the 
results published. It is true that such a trial would not 
be quite conclusive, because the resistance of the road 
varies so much that a run on a brake would not test the 
engine thoroughly ; but this difficulty might be got over 
by so arranging the brake that the load was made to 
vary irregularly within certain reasonable limits. It 
may be that a very considerable amount of power is 
wasted in internal friction. If this be so, the sooner the 
fact is ascertained beyond all doubt the better. We 
cannot believe, however, that the motors now in use 
waste power to anything like the extent necessary to 
explain the astounding discrepancy which exists between 
the performance of a pair of horses and a 2-horse power 
light oil or spirit motor when engaged in the transport of 
a vehicle at a velocity of eight or ten miles an hour. 


TRANSFORMERS t. DYNAMOS. 


EIGHTEEN years have elapsed since electric lighting 
became commercially practicable in this country. The 
march of improvement, or at all events of change, since 
that date has been rapid. From an amorphous mass of 
speculation, suggestion, assertion, invention, certain 
methods of construction and principles of practice have 
crystallised out. A good deal remains to be done, no doubt, 
but electrical engineers begin to see their way with better 
assurance that they are on the right road every day; and 
this is to not a small extent due to the knowledge they 
have acquired of electricians pure and simple, and the 
accuracy with which they can discount the claims of 
these gentlemen as to the attainment of foretold results. 
The electricians, too, to do them justice, now understand 
in a way and to an extent that they never did before, 
that the mechanical engineer far from being unwarrant- 
ably obstructive in a fashion springing from unmitigated 
ignorance, really has to be considered and dealt with as a 
Man very necessary to the successful working of any 
scheme involving the use of electricity on a large scale; 
so that it has at last come to this, that the opinion of the 
mechanical engineer has proper weight attached to it, 
and so we are daily getting further and further from the 
period of breakdowns and the region of failures ; and it is 
not too much to hope, and even expect, that we shall at 
no distant time be able to command the services of elec- 
tricity with as much certainty as though we were dealing 
with gas. 

It is daily being driven home not only on the electric 
lighting companies of the metropolis, but on the authorities, 
that the system long since advocated in our pages as 








In this case the gross weight moved was, as we have said, 


economically the best will have to be adopted, not only 
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oan be devised to meet the difficulties which have to be 
overcome. It is an open secret that all the metropolitan 
stations are overloaded; while there is no room available 
for extensions. The result is that the companies must go 
into the country and construct what we have called 
extra-mural stations. This will incidentally lead to some 
curious complications, and the Join’ Committee on the 
question of electrical supply and electrical generating 
stations has been called upon to settle, among other 
questions, the right of a company to carry its cables 
through the district supplied already by another com- 
pany ; and one company anticipating a favourable ruling, 
has already commenced operations at Willesden. From 
the electrician’s point of view, however, there is a far 
more important question to be answered. This admits 
of being stated in a very few words, but is not, therefore, 
easily settled. Is is better to generate currents of high 
potential with a dynamo and transmit them direct, or to 
generate low-tension currents, throw them up with a 
transformer, and then transmit them ? 

A few years ago almost every electrical engineer in the 
world would have answered the question in favour of the 
latter plan. Ferranti was the exception. He maintained 
that high-tension dynamos ought to be, and could be 
made. The history of Deptford, and the gigantic experi- 
ment there carried out at enormous expense, has yet to 
be written. One principal result of that experiment is 
that it has now become possible to construct a dynamo 
which will generate current at 10,000 volts, and do this 
regularly on a real commercial basis. Not only Ferranti, 
but several other engineers in this country and abroad 
have worked with the same object. A narrative of the 
various failures which have attended their efforts would 
be most instructive reading. Itis much to be hoped that 
some one has taken particulars and kept them with a 
view to future publication. The troubles encountered, 
the difficulties overcome, have been endless. Indeed, only 
those who have had to deal with great powers can form an 


idea of the magnitude of the obstacles which have been | 
We ean only mention one here. | 


eluded or removed. 
It was found at a comparatively early period that the 
current readily struck across the small air space between 


the armature and the field magnet. Theoretically, not | 


less than about 30,000 volts was needed. But at less 
than a fourth of this ares were formed and armatures 
ruined. Then the practice of capping the field magnets 
with vuleanite or some other insulator was introduced, 
and with it came the revelation that the vuleanite had 
microscopic holes through it, or was otherwise im- 
perfect. How much money and time and thought 
were expended before efficient insulation was ob- 
tained with certainty will probably never be known. 


Out of all the trouble has been developed a system of | 


construction which is, as we have said, so far satis- 


factory that a trustworthy dynamo can now be built | 


which will give out 1000 to 1500-horse power, working at 
10,000 volts, while the production of a 5000-volt machine 
is almost child's play. The facts concerning dynamos 
must be carefully borne in mind in order that what 
follows may be intelligible. 

While experiments were being made in the construction 
of high-pressure dynamos, electricians had not been idle 
a3 regarded transformers, or converters as they are some- 
times called. The transformer is neither more nor less 
than a huge Rhumkorff induction coil, and the difficulties 
that beset the makers of the coils—comparative toys as 
they are—were all intensified in the case of big trans- 
formers. The insulation, for example, has failed over 
and over again with disastrous results ; but this is not the 
worst of the matter. The economic efficiency of a 
Rhumkorff coil used for a lecture experiment is of no 


importance at all. For hysteresis the lecturer cares | 


nothing, save in so far as it interferes with the actual 
working of the apparatus. But the case is widely 


different with the transformer. That costs a good deal of | 


money in the first place, and, in the second, its use is 
fraught with danger to everyone concerned with it. But 
this is as nothing in the way of an objection compared 
with the cost of working it, and the uncertainty which 
attends its performance. The breakdown of a trans- 
former is easily enough brought about in ways well 
understood by electricians; but even when nothing of 
the kind occurs, the performance of transformers is not 
infrequently most unsatisfactory. One of the results of 
practical experience is that we know now that the soft 
iron core of the transformer undergoes a molecular change 
——the nature of which has not yet been investigated— 
the effect of which is that the transformer falls off in 
efficiency and developes the tendency to overheating. 
Transformers, it is said, which started with an efficiency 
of some 96 per cent. have dropped to 78 or 80 per cent. 
in the course of a year without any ostensible cause. 
The hypothesis of molecular change has been called in to 
explain the phenomena. We have little doubt that we 
shall be told that no change of the kind takes place, and 
that the transformer cannot fall off in efficiency. We 
can bear the contradiction with equanimity. The facts 
are as we give them. 

Seeing, then, that the transformer is very far from being 
a perfect piece of apparatus, and bearing in mind the 
great improvements which have been effected in dynamo 
construction, we think that there can be only one 


answer to the question which we have put before our 


readers, and that must be in favour of the high-pressure 
dynamo, and against the use of converters. We feel 
certain, indeed, that we should have all electrical engineers 
on our side if they could but satisfy themselves that a 
trustworthy dynamo can be made; one which will not 
play them false at a critical moment. There is no doubt 
something very seductive about the converter. It is an 
apparatus standing quietly in its own place. It does 
nothing, to all appearance, save sing its own little song 
while at work, for which it gets rapped with a stick now 
and then by tke man in charge, who does not like music. 
But all is not gold that glitters, and the transformer is 
full of malice and wickedness, When the efficiency is 


|burn up the insulation. The wreck of a transformer 
|must be seen to be believed. In the United States 
nearly all large transformers are kept cool by forcing 
currents of air through them with fans. This, of course, 
adds to complication and expense. 

Against the high-pressure dynamo, it may be urged, 
and with much force, that the greater the potential the 
| greater will be the cost of the machine. A large alter- 
nator costs more now than the engine which drives it, 
and we have to set the fact against the saving in capital 
account brought about by dispensing with transformers. 
In all cases calculations must be made, and that system 
adopted which is most economical. But we think it will 
be found in the long run that it will be much more 
economical to use a really first-class high - pressure 
dynamo without transformers than it will be to use a 
low-pressure generator, and step the current up. We 
have said nothing about the influence of the two systems 
onthe cables, nor is it necessary that we should. In 
practice the question is of no moment; we believe that 
in so far as there is any advantage it lies with the dynamo 
alone. 


— 
eo 





ENGINEERS AND COMPENSATION. 

THE engineering trades, like other industries, are getting 
sick of hearing about compensation, but the matter has 
unfortunately to be faced, for July 1st draws near when the 
Act comes into force. It had been hoped that the tariffs of 
the leading insurance companies, specially prepared in face 
of the Act, might afford a reasonable means to employers of 
labour of getting out of the difficulty. But what is the case? 
The companies have at last issued their rates, and instead of 
affording any means of escape they only serve to accentuate 
the employers’ burdens, for the premiums are far higher than 
had at all been anticipated. A correspondent signing himself 
“ Director"? has put himself in communication with Mr. 
Chamberlain on this matter. Mr. Chamberlain, in his reply, 
just made known, says he “ regards the proposed charges as 
altogether ridiculous, and quite agrees that in the case of an 
ordinary engineering business 5s. per cent. would be an 
average cost, and 10s. perannum an extreme maximum. The 
insurance companies,” he adds, “are very short-sighted if they 
are dealing with their new business on these lines.’? Comment- 
ing on this reply, the correspondent correctly enough points 
out that a very large number of firms will decide to take the 
risk in preference to paying prohibitive rates. No doubt 
there are several reasons to account for the high rates. In 
the first place, there is the uncertainty attending new busi- 
ness, next there is the fact that public companies are con- 
sidered ‘“ fair game,”’ and, further, that the employer's share 
in the risk can no longer be counted upon. A new aspect 
| of the general subject is presented when it is pointed out 
| that the effect of the Act may possibly be prejudicial to 
smaller manufacturing firms in the event of a really serious 
| accident, and the priority of the claims of the workpeople 
j over trade debts. We notice that the British Iron Trade 
Association has found itself unable to establish an insurance 
fund for its members. 





CABLES AND THE WAR. 

THOUGH the war will increase the use of submarine cables, 
it is checking their extension. It appears from the report 
of the Eastern Extension Telegraph Company that the cable 
to Manila was only carried direct to that place in March 
last. Previously the Hongkong and I.uzon cable was landed 
at Cape Bolinas, and the extension to Manila was the result 
of a contract entered into this year with the Spanish 
Government by the company already named. Naturally, 
there is, as the result of the outbreak of war, andas the effect 
of the anxiety as to the East, a large increase of the business 
done by the cable companies concerned, though it is possible 
that one of the effects of the heavy reductions in the tariff 
that came into force during the past year may be to limit 
the amount of the yield of that larger traffic. In its last 
half-year the Eastern Extension Company spent £79,619 on 
the renewal, &c., of cables. Of this sum there was £30,860 
spent on the renewals and alterations of cables in the 
Singapore and Penang district ; £6594 on the partial renewal 
of the Singapore-Saigon cable, and over £41,500 represents 
the cost of the Visayas cables. 
war there had been only last year the extension of the cable 
system of the Eastern Extension Company by the carrying 
of the Manila cable from that place to the islands of Panay, 
Negros, and Cebu, the opening of that extension of the cable 
system taking place only in November last. The outbreak of 
hostilities not only checks the growth of the system, but it 
must of course interfere with their use in the place where the 
actual hostilities take place. But the extension of interest 
to the centre of the fighting and the endeavours to obtain 
intelligence are forcing a very full use of submarine tele- 
graphy, which will more than repair any loss that a partial 
interruption may make, and must in the end lead not only to 
the resumption of any suspended portion of the service, but 
to its further enlargement later. 











LITERATURE. 


The Naval Annual. Edited by Hon. T. A. Brassey. 
Portsmouth: J. Griffin and Co. 1898. 
| Tue lapse of time and the effect of competition with 
| other publications of analogous character do not appear 
| to lessen the interest with which the advent of Brassey’s 
| “* Naval Annual’’is welcomed year after year. The last 
| copy of the edition of 1897 was sold out in February last— 
| so we are informed in the preface of the present issue— 
;and it has been found necessary to enlarge very con- 
siderably the numbers printed for this year. 

Perhaps one of the most attractive features of the 

** Annual” for 1898 is a capital paper by Lord Brassey 
| himself, which, with his usual modesty, is placed last in 
| the series, entitled “The Position of the British Navy in 
| 1898.” He remarks that the expenditure on the British 
| Navy for the current year exceeds that of I’'rance and 
| Russia combined by over five millions sterling. After a 
| few retrospective statements, showing how Great Britain 
| has kept ahead of Russia and France for many years in 
| new construction, he comes to the conclusion that “ the 
| provision seems ample, and that it may be confidently 
| assumed that we get the best value for any given outlay.”’ 








In the very theatre of the | 


i 


| | c 
for the sake of saving money, but because nothing else | very high, it will, if permitted, become so hot that it will Mr. Goschen, as regards the capacity of the Admiralty 


‘to man every ship which would be sent to sea on th, 
outbreak of a war ;” but, whilst considering that a total 
permanent force of seamen and marines, &c., amountin 
to 106,390 is ample for immediate requirements, he think 
the reserve of 27,000 men and 10,000 pensioners is 
inadequate, believing that it is imperatively necessary to 
strengthen the reserve and to secure its efficiency by a 
higher standard of requirements. This last point ‘We 
would urge upon the authorities with the greatest 
emphasis. The importance of training seamen agnq 
marines in all the latest developments of fighting science 
on board ship, as these are gradually introduced, hag had 
a most valuable object lesson in the recent naval action 
at Manila. Excellent weapons appear to have been 
mounted in some of the vessels and shore batteries at 
that station, but such shocking practice was made with the 
guns that, whilst fighting them with the utmost bravery 
want of skill obviated all chances of success. Those who 
have witnessed the periodical practice of our nayal 
reserve men at Portsmouth, Plymouth, and other Ports 
cannot fail to have noticed the want of efticiency 
displayed. ‘ 

Lord Brassey reckons that we have a total of 65 
battleships of all classes, built and building, against 3¢ 
in France and 22 in Russia, thus finding a preponder. 
ance of seven in our favour, even against both fleets 
combined. The preponderance in British cruisers jg 
enormously greater, being as 131 of all classes to only 63, 
In regard to battleships, upon which he says the power of the 
Navy depends, we have a decided advantage. As regards 
cruisers, it is extremely difficult to calculate our exact 
requirements, and the seaborne commerce to be _pro- 
tected would be enormous in the event of war; but we 
are very well supplied with cruisers as compared with 
other Powers, and such a comparison must be made in 
order to judge the extent of risks involved. The writer 
also points out “that our industrial resources are un. 
rivalled, and, if concentrated on the reinforcement of the 
fleet, the balance of power at sea would incline more and 
more in our favour.” This is quite true, and no nation 
is probably in a better position than our own to “ repair a 
| defeat,” in the possible event of a disaster at sea. But 
| the main output of private war shipbuilding energy is at 
| present directed to the strengthening of our possible 
| enemies in the future, and many of the vessels built for 

foreign navies are superior in relative armament, as well as 
speed, to those of ourown Navy. Twenty-four ships were 
|launched for foreign States in Great Britain during 
| 1897, a large proportion of which were for war purposes. 
| The strength of our industrial resources, therefore, cuts 
| both ways—for us and against us. Nevertheless, one 
}important feature of our fleet, which Lord Brassey 
| quotes from the speech of Mr. Goschen, as having im- 
| pressed foreign critics more than any other, is our power 
| to send to sea a homogeneous squadron, consisting of 
| vessels of similar speed, coal capacity, displacement, 
| armament, and other characteristics, so that their handling 
}is much more easily and usefully effected. No other 
| naval Power has succeeded in securing this most desirable 
}end. Allusion is made to the singular uniformity which 
was found in the various types represented in the Diamond 
Jubilee naval review. This was a point especially dwelt 
/ upon in an account of that ceremony in THE ENGINEER 
last year. We showed that 2} miles of battleships, 
| practically alike in power and attributes, and 1} miles of 
| Minervas, amongst numerous other groups cf precisely 
| similar vessels, were to be seen at one glance on that 
| occasion. 
| It is observed in this paper that the four great require- 
| ments in a battleship are, without dcubt, speed, radius of 
| action, gun power, and defensive armour. ‘ The weather 
gauge of to-day is the power to outsteam the fleet of the 
| enemy, the power to concentrate quickly, and bring ona 
| general action at the most favourable moment.” To 
| these qualities should be added, we think, steadiness in 
| a seaway, and handiness in turning. The steadiness of 
our battleships as compared with those of France was 
strikingly illustrated when vessels of both nations were 
escorting the Czar to Cherbourg more than a year ago. 
The Majestic can cast loose her heavy guns and carry 
| open ports when most foreign battleships are swept with 
| green seas from stem to stern. It is satisfactory to 
| know that all the six requirements alluded to are met b) 
| the designs of Sir William White, and this is emphatically 
| maintained in the paper under consideration. © Lord 
| Brassey, however, cannot avoid the opportunity for point- 
| ing out the danger of maintaining large displacements, 
and he advocates the construction of Monitors of reduced 
dimensions, particularly for Mediterranean service. He 
quotes the opinion of Commander Sturdee, who thinks 
that the fire, even from a battleship with many quick- 
firers, would not be of sufficiently destructive character 
to sink each one of a large number of torpedo boats 
advancing at high speed. The one boat left might do all 
the mischief. Hence the employment of huge and 
valuable battleships on all stations is deprecated, their 
cost and value being, under certain conditions, dispropor- 
tionate to the risks involved. Yet he concludes by 
approving of ‘the admirable combination of the several 
elements of fighting efficiency which have been secured in 
the Canopus type.” 

The dimensions of our latest cruisers of the Diadem 
type, 11,000 tons displacement, are also criticised, and 
they are compared with the Jeanne d’Are, now building 
for France, with greater length, on practically similar 
displacement, but more power, protection, and speed. 
The writer admits, however, that in coal supply the 
British ship has the advantage, and we may remark, how 
immense is that advantage. When we consider thata 
large proportion of the world’s battleships and cruisers 
cannot travel out of their own waters without calling at 
every available coaling station belonging to themselves 








| 


or other Powers, at intervals of a few days on their 
voyages, the value of a large coal capacity is realised. 
In speaking of the strength of naval and commercial 


‘Lord Brassey quotes with enthusiasm the assurance of ' ports, it is pointed out that Germany and Great Britain 
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= 
are happy in the possession of such features at the head 
4uaries difficult of access and easily defended. 

of = Hamburg, Kiel and Liverpool, are said to be 
_ from attack. This is surely an erroneous opinion, 
gecur 1 t Liverpool atleast. The batteries of 10in. 
. regare 0 4 
So vle-loaders upon the Perch Rock, and the few 

vee) breech-loaders which have recently been 
pos ted there, with the quick-firing guns that are in- 
a to sweep the minefields, might detain a couple of 
ro for an hour or so, before a passage was forced ; 
J-found and powerfully armoured cruiser, with 
ig apparatus and launches, would make short 
h wretched protection to the port as is at 
present afforded, and Liverpool could then be taken with 
‘omparative ease. Moreover, the value of submarine mines 
ip rane tideway has been considerably discounted by 
rs  ecent experience at Manila. Lord Brassey is right, 
cwersr, in laying it down as an axiom that, ‘in 
Egypt and Gibraltar we occupy the two gates of the 
Mediterranean. be ; © 
~ Chapter I., upon the *‘ Progress of the British Navy, 
js short but interesting. The wisdom of some of the 
expenditure which has been incurred under the Naval 
Works Act is called in question such as the proposed 
fortifying of the Scilly Islands, Falmouth, and Lough 
swilly. These are points upon which much light may 
be thrown by the results of the Hispano-American war. 
It can scarcely, however, be doubted that Cuba ‘without 
coast defences— would have, weeks ago, been occupied 
by the United States forces. We do not coincide in the 
opinion of the writer that the Powerful and Terrible will 
rove to be the Shah and Inconstant of the present day. 
The Inconstant was a erank vessel, of dangerous contour 
beneath the water-line, and required 300 tons of cement 
to be run into her double bottom before she could be 
regarded as safe. Neither of the two cruisers under con- 
sideration has exhibited traits of this nature. The 
Powerful was put a great deal too suddenly through her 
full-power trials, and her engines were strained by this ; 
moreover, it is clear that due expansion had not been 
allowed for in the cylinders of either of the two great 
ships’ engines. But the Terrible has done uncommonly 
well during the past week, and the defects in the Powerful 
will be remedied in time. A table given in this chapter, 
showing the relative attributes of cruisers now building 
for some foreign Powers, as compared with those of the 
Diadem class, we reproduce in part :— 

British 


mu 


cruisers 
but a well! 
countermini! 
work of suc 


French German Chilian Japanese 


Diadem. Montcalm. Fiirst Bismarck. O'Higgins, Azuma, 
Displacement : 
11,000 Q367 10,482 8500 9436 
Speed : 
204 21 19 21} 20 
Armament, all quick-tirers : 
16—6in. 2—7 din, 1 —° Gin, 1 Sin. 1 Sin 
14—12-pr. 8 —6°3in, 12—5°9in. 10—6in. 12- Gin 
3—3-pr. {—3°9in, 10-—3 bin. 4-4°7in. 12. 3in. 
16 -1°Sin, 10—1‘6in. 10—12-pr. ...12 —-1°Sin 
6—1*4in, 10. -6-pr. 


It is remarked that the Diadem’s armament does not 
compare unfavourably with that of the other ships, but 
we confess it is a little difficult to realise this. It appears 
to us that the armament of all the other ships except the 
Montcalm is greatly superior to ours. As regards protec- 
tion for the hull, the Diadem depends on a thick 
armoured deck, while the other ships have, in addition, 
a belt varying from 6in. to Sin. in thickness. In view of 
the development of shell-fire, especially from high-explo- 
sive shells, armour on the outside of the ship, rather than 
inside, is to be preferred. In speed we are outmatched 
by two of the other vessels. In coal capacity, at normal 
draught, there is not, moreover, much to choose between 
the tive ships. The O'Higgins is quoted at 1200 tons, 
200 beyond the others; this, however, we think must be a 
mistake. So many delusions exist, owing to the confusion 
of bunker capacity at normal draught, and with increased 
immersion. Now the Diadem can stow 1900 tons of coal 
without in any appreciable degree altering the shape or 
dimensions of the water-line area. But the foreign vessels 
have their under-water forms, and those just at the water- 
line, so different to ours, that additional coals, involving 
extra immersion, interfere with their steaming and other 
attributes. The extra 900 tons of coal would, therefore, 
be carried in the Diadem without impairing her speed, 
and they would be of infinite service to her on a protracted 
voyage. 

Passing on to the cruisers of the Hermes—improved 
Eclipse—type, and comparing their displacement—5600 
tons—with that of the Buenos Aires—4740 tons—and 
Blanco Encalada—4400 tons—it does seem paradoxical 
that the Elswick ships should have much greater speed, 
and carry such a powerful armament on a smaller dis- 
Placement than our cruisers. In manceuvring there is 
little room for doubt that the Buenos Aires, with her 
232 knots speed, would walk round the Hermes, and 
her Sin. guns have twice the smashing power of that 
possessed by the 6in. Hermes weapons. The writer of 
this paper suggests that the answer to the question as to 
the real difference between Admiralty build and that of 
Elswick, as between the characters of stores and arma- 
ment carried, is an expert secret, locked up in the bosoms 
of the two respective naval constructors. If so, this is 
a pity; as, in the event of a naval action taking place, 
and one or any of our British cruisers being over-matched 
and out-manceuvred by cruisers of smaller displacement 
but superior speed and armament, the country would not 
listen to any explanations as to “expert secrets,” but 
would condemn the Administration that sent out vessels 
for our own Navy inferior to those which were built for 
foreign Powers. If it is, however, merely a question of 
Provision made in the design for extra coal capacity, 
there is not the slightest reason for its remaining a secret. 
Perhaps it is a remnant of the system alluded to by 
sit W. White, as ruling many years ago at the Admiralty, 
and known as “ the great undivulged.”’ 

On the vexed question of moderate dimensions for 
battleships, already dwelt upon in the paper written by 
0.d Brassey, a good deal is said; but its final conten- 





—‘* Without doubt it is a sound principle of battleship 


Navy which is not fit ‘to lie in a line’ against the most 
powerful battleships building elsewhere.’ This is an axiom 
for universal observance. 

An appeal is made for the re-armament, with modern 
weapons, of the Dreadnought, Sultan, Hercules, and 


It appears that the French are modernising the armament, 
&e., of nearly all their battleships of the second line, at a 
cost of £800,000. Lord Charles Beresford made a detailed 
estimate of the cost of re-arming seventeen older vessels 


last year. He put down the cost as £1,000,000. 
There is small question that even if ten vessels of this 


it would be well laid out. But with the cost of renovating 
the Sultan—£140,000—fresh in our memories, we are 
disposed to doubt the accuracy of Lord Charles Beresford’s 
estimate. And unless the work of renovation was excep- 


hand at all. 

Some very important extracts are given in this chapter 
taken from descriptions of the Jubilee Naval Review in 
the Times and elsewhere. The definition of naval and 
military forces, as set forth in the following words, shows, 


an Empire constituted as that of Great Britain and its 
dependencies :—‘‘ Herein lies 
between naval and military forces, between this naval 
review and a military display. The one represents power 


or may not possess the qualifications of an effective 
fighting body. A powerful British navy is the best 
guarantee of the peace of the world.”” The New York 
Tribune said :—‘* He would be a narrow-minded Briton 
who did not feel proud of the greatness of America; on 
the other hand, the American feels in regarding the 
splendour of the Victorian realm, ‘That is the Empire 
from which we sprang.’”’ 
SHORT NOTICES. 

The Process Year Book Sor 1898: A Review of the Graphic Arts, 
Edited by William Gamble. London: Penrose and Co._We are 
not acquainted with any publication which so adequately depicts 
the progress made from year to year in the photo-mechanical 
processes employed in reproducing illustrations for press work as 
Penrose's Pictorial Annual, Whatever may be one’s views with 
regard to the merits or otherwise of ‘‘ process” work, it must 





always be borne in mind that photographic processes are purely | 
| reproductive. They rely almost solely upon physical and chemical | 
| effects, and are not dependent upon the translating skill of the | 


human hand, although there is at times a tendency to introduce 
with advantage the graving tool to remedy defects. ‘‘ Process” 
reproduction has already brought about a revolution in press 
work which its originators could scarcely have conceived, and we 
are not sure that it has yet reached its zenith. This year’s Annva/ 


in, | contains some excellent examples of the photo-engraver’s art, 


which have been handled by the printers in a manner which shows 
that they are thoroughly alive to the requirements of this class of 
illustration. We feel it compulsory to take exception, however, to 
several specimens of three-colour process work as offensive to the 
artistic palate. We know not whether it is the printer or the 
artist who is to blame in all cases, but suspect the former. 
are we aware of the necessity for employing the extremely highly- 
glazed paper on which the illustrations are produced. 


no doubt find its way into the hands, not only of those who are 


pictorial art. 

A Handbook to the Gum-hich, omate Process, for obtarning a Per- 
manent Print in Pigment by Photographic Means without Transfer. 
With illustrations. By W.J. Warren. London: Iliffe and Son. 
Price 1s, net.—The gum-bichromate process is one by which a 
print is obtained from a photographic negative by subjecting a 
colloid laden with colour and sensitised with bichromate of potash 
to sunlight under such a negative. The unaffected portions of the 
sensitised colloid are subsequently removed by washing and by the 
use of a brush, and the remaining picture is virtually a wash 
drawing in water colour, supported by a gum medium. The licence 
of treatment which the process allows to the photographer renders 
it possible to obtain effects from an ordinary negative which are, 
in skilled hands, excellent artistic reproductions, and far removed 
from the rigid relentless silver print. The little volume before us 
not only gives what appears to be an excellent description of the 
advantages of the process, but also describes in sufficient detail to 
put one on the right lines the method of procedure. Having 
no personal knowledge of the process, we are not in a position to 
say more than this. The book is pleasantly written, and contains 
several typical prints from gum-bichromate pictures. 


BOOKS RECEIVED. ; 


Maguets and Electric Currents. By J. A. Fleming, F.R.S, 





In 


our review of this work last week a clerical error occurs, by which | 


Prof. Ewing’s name appears in place of Prof, Fleming’s. 

Working-men’s Insurance. By William Franklin Willoughby. 
New York: Thos, T. Crowell and Co., 46, East Fourteenth- 
street. Price 1.75 dols. 

Alternating Currents of Electricity and the Theory of Transformers. 
By Alfred Still, Assoc. M. Inst. C.E. With numerous diagrams. 
London: Whittaker and Co, 1898. Price 5s. 

Transactions of the American Institution of Electrical Engineers. 
February, 1898. New York City : 26, Cortlandt-street. Price 50c. 
Compiled by A. Cotgreave, F.R. Hist. 8S. Parts 1 and 2. 
River—Arromanches, 








TRADE AND BustNess ANNOUNCEMENTS.—Mr. William Lindley 
Catlin, M.W.W.A., late clerk of works of the Haverhill, Suffolk, 
waterworks, has been appointed engineer and manager of the 


resigned, who has held the post since construction in 1863. Over 


now transferred the manufacture of meters to their new works 
at Hollinwood, Lancashire. The London works are closed, but a 
depdt has been opened at 29, St. John’s-square, Clerkenwell.— 


where he will carry on the business of a consultant in patent cases. 
This is rather a new departure, differing in many ways from the 


sailing on May 18th in the Teutonic on a visit of inspection of the 
principal iron and steel works of the United States, on behalf of 
Messrs. Bolekow, Vaughan, and Co., with Mr. Arthur Keen.—Mr. 
John Macgregor Laird, son of the late John Laird, John William 
Prichard Laird, and Roy Macgregor Laird, have been taken into 
partnership by Mr, William Laird, The firm will be still styled 








Laird Bros, 


tion is, we think, the most important part of the argument: | 


construction that no ship should be built for the British | 


Temeraire, if not of several others of the older battleships. | 


in a paper read before the Institute of Naval Architects | 


kind could be made efficient for the sum of £1,000,000, | 


tionally well done, it would be better not to take it in | 


at a glance, the special importance of a strong navy for | 


the essential difference | 


instantly available, the other an exhibition of what may | 


Nor | 


These two | 
points apart, the book deserves a large measure of praise, and will | 


commercially interested, but also of the many who are fond of | 


A Contents-subject Tadex to General and Periodical Literature. | 
Aar | 


Faversham Water Company, Limited, in place of Robert Darney, | 


thirty applications for the vacancy were received.—Messrs, S. Z. | 
de Ferranti, Limited, late of Charterhouse-square, London, have | 


work done by patent agents.—Mr. Arthur Windsor Richards is | 


WAR NOTES. 





CommoporE Dewey's despatches do not add much to what 

was already known, or rather anticipated about the Manila 
affair. From these and one or two private sources it appears 
that the Spaniards were lying at anchor, without steam up, 
many of the officers ashore, and the vessels apparently swung 
end on to the enemy. Anything more insane and disgraceful 
| than the fashion in which the Spanish admiral allowed 
himself to be caught it is impossible to conceive. The only 
wonder is that the cry of treachery has not been raised in 
Spain; those who raised it would certainly have apparent 
justification. The torpedo boats placed at the entrance 
| ought, to a certainty almost, to have been able to account for at 
| least one American warship. Inside again, off Cavite, had 
| the Spaniards had steam up as they ought to have had, it 
| would have been quite feasible to get to close quarters with 
some of the American vessels defiling across their front. Had 
the crews and admirals changed places the ultimate result 
could not have been different, but Americans in the Isla de 
Cuba, Reina Christina, and other ships would certainly have 
managed to foul some of the attacking fleet. Something 
might have been done with the ram, something with the 
torpedo; the wildest risk could not have been so foolish as 
electing to be sunk at anchor. It further appears that 
the Spanish fired shrapnel shell, since American reports 
speak of shell bursting above and around them. 
Now the thin plates of a cruiser are sufficient to keep 
out shrapnel bullets, and the use of this projectile rendered 
the American ships equivalent to ironclads almost; the 
Spanish had better, like the Chinamen at the Yalu, have fired 
shells filled with coal dust, for then they would at least have 
stood a chance of making holes in the American cruisers. 
| Probably they had no common shell, otherwise the results 
could hardly have been so absolutely one-sided, for very few 
Gin. common shell would have been needed to make a very 
marked effect on cruisers crammed with guns. Admiral 
Dewey exhibited cither sound judgment and knowledge of 
the enemy, or else exceeding rashness; but that had nothing 
to do with the actual battle. That was practically target 
practice. If the Spaniards were end-on they could only 
bring about half-a-dozen guns to bear upon the American 
ships. These last, making allowance for a certain proportion of 
quick-firers, carried at least fifty, of superior calibre and with 
infinitely better gunners behind them. There -vere some 
| forts, it is true; but it is questionable whether these con- 
| tained anything better than a few 68-pounder muzzle-loaders 
or smooth bores, unable to reach the enemy. The mine- 
field we should accept with reservation. Our sentiment in 
| the matter is rather of wonder that the Americans took thre 
hours to sink the Spanish ships, than in the direction of 
| considering them as having won laurels. There was really no 
opportunity ; it was like our bombardment of Zanzibar. 

Turning to other matters, those who desire to hear of a 
naval fight in the Atlantic, and learn how many interesting 
problems get solved by the ordeal of war, are gradually losing 
, all hope in the matter. There is a growing feeling that if 
there is a battle Spain will throw away what chance she may 
have; but there is a still stronger suspicion that presently 
the missing squadrons will turn up at Cadiz and anchor 
there. Before these lines are in print events may give them 
the lie, but the odds are against it. Everything points to 
the war being but a replica of the Chino-Japanese struggle, 
save that, unlike the Chinamen, the Spaniards have not even 
| the virtue of being able to shoot fairly straight. 

Meanwhile the Americans are preparing to invade Cuba, 
and without much undue anxiety as to the enemy’s “ fleet in 
being.” Theoretically rash as this movement is, disastrous 
as it may well prove to their troops, practically it can be 
commended in that it at least holds out the possibility of 
being able to tempt the Spanish ships to cross the Atlantic 
and face a battle. But if the Americans intend to keep 
their warships scattered in separate and non-homogeneous 
squadrons, the risk run may come to be a very real one. 
The Spanish armoured cruisers, all equal in speed, endur- 
ance, seaworthiness, gun power, and armour, possess a great 
advantage in being so homogeneous, and the advantage is no 
light one. True, it is counterbalanced by defects of personnel; 
but it is early yet to assume that every Spanish commander 
is an imbecile. 








PRELIMINARY WAR EXPENSES IN THE 
UNITED STATES. 

SEVERAL weeks ago, when the possibility of war with Spain 
became apparent, a national defence fund of £10,000,000 was 
appropriated for preliminary preparations, and by April there 
had been expended nearly £7,000,000, as follows : 

Navy Department. 
Ordnance supplies, guns, ammunition, torpedo tubes, 
Ce a eer ae ae oe ee 
Price paid for the cruisers New Orleans, Albany, and 
Topeka, the torpedo boat Somers, and small 


£ 
1,400,000 


harbour-defence torpedo boats dei ee ae 800,000 
| Cost of yachts and tugs so far secured, with estimate 
of cost for their conversion into auxiliary torpedo 
a. eR ea ae = er Oh 360,600 
| Establishment of coaling stations at Key West and 
EE eae ae ae ee eee 200,000 
Equipment of vessels, coal, cable to Key West, Dry 
| I aes aa telat. cae | om uae WA me 400,000 
| Construction repairs to men-of-war at various navy 
| WES. 606 sue ad he WG gine bal Mae. 59. <te 240,600 
Engineering repairs and engineering suplies.. .. .. 200,000 
Supplies for vessels, purchase of steam lighters by 
Bureau of Supplies, and accounts and miscellancous —_- 400,060 


War Department. 

Corps of engineers, emplacements, magazines, mount- 

ee a ee ee an eae ae 

Submarine defences, mines, and miscellaneous supplies 
Projectiles, powder, and small-arms, ammunition 

Rapid-fire guns, carriages, and ammunition purchased 


900,000 
300,000 
600,000 


abroad .. ¥ ie «dee +s 6@ ne 

| Sea-coast gum carriages... .. .. .. oe «2 os oe 100,000 
Additional sum allotted to crdnance department, April 

WNL) Le Wak ek Litiy as dn tele] ie rma ae 200 600 

Transportation, clothing, camp equipage,&e.  ..  .. 200,000 
Electrical communication between fortifications and 

miscellaneous signalling apparatus .. .. .. .. 20.660 

Miscellaneous war department expenditures. . 400,600 


Grand total, navy and war departments... £6,920,000 


Mr. Perry F. Nursey, C.E., has taken offices at 161, Fleet-street, | 








THE fame of the Tuscan mercury of Monte Amiata 
suffers no abatement, and is always in brisk demand. The export 
has risen in the present year, and reached a figure nearer the 
average. Prices have ruled low, and mercury can now be secured 
for one-third less than the cost in years gone by. But the fa nous 
mines of Almaden in Spain are too potent a rival for Tuscany, 
| and it may almost be said that Almaden dictates the price of 
{ Cinnabar for the whole world, 
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NATURE OF SURFACE RESISTANCE OF WATER 
AND OF STREAM-LINE MOTION UNDER CER- 
TAIN EXPERIMENTAL CONDITIONS. 

[Second Paper. | 
By Professor H, S. HELE-SHaw, LL.D. 
(Concluded from page 434). 
Tavestigation of the case of plane motion past a circular cylinder. 

In order to arrive at some definite results, it was felt that the best 

thing to do was to take a case for which the stream function was 











Fig 2C—<iagram for test case 





Fig. 20a—Clerk Maxwell's diagram 


known, and for wki-h plotted stream lines could be obtained with- | where 


out inordinate m m>rical labour. Such a case, in two dimensions 
of space, is that of a circular cylinder moving through a fluid of 
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Fig. 21-Actual stream bands in test case 


infinite extent with its axis perpendicular to its plane of motion, 
the stream function for which is 





2 
yYy=- (@’ sin 8, 
= 
By impressing a velocity equal and opposite to that of the 
Wo " 
Wid 














Fig. 22—Cylinder on channel (sides corresponding to lines in Fig. 23) 


cylinder upon the whole system, the case of an infinitely wide 
stream flowing past a stationary cylinder, and perpendicular to its 
axis, is obtained, the value of the stream function being then 


2 
you (- - =) sin 0. 


i 
This is a somewhat similar case to that which is obtained with a 
section of cylindrical form in the slide of the lantern. The 
difference between the two is, however, to be found in the fact 
that the lantern slides used were necessarily limited in dimensions, 
and therefore, although it might be interesting to compare the two 


* Read at the 39th session of the Institution of Naval Architicts 











cases, a more correct value of the stream function suited to the 
altered conditions was necessary. 


the effect of a stream flowing past an indefinite number of 











Fig. 23—Cylinder in infinite fluid 


equidistant cylinders placed in a row, the distant apart being the 
width of the channel. The result would then give, midway 
between each, a stream line parallel to the original stream, across 
which, of course, no tlow would take place, and which therefore 


could be considered a fixed straight boundary, and hence the 
actual condition of the channel in the lantern slide, or, on a larger 
| scale, of the effect in a canal or river would be obtained. 


The author is indebted to Professor Lamb, F.R.S., for kindly 





Fig. 24—Uniform stream and ‘“‘sink" in channel 


responding to his request and working out this problem. The 


following gives the approximate value of the stream function for 


this case 


e. 2 Tr, 
sir 
v * re etn a 
' a 2a y 2ar 
cosh cos 
a 
« = width of canal. 


¢ = radius of cylinder. 
initial velocity of stream. 


u 
The solution of this equation, in order to obtain points on the 


| stream lines for comparison with the experimental results was by 





Fi;. 25—Lamb's diagram for plate at 45 deg., with test circles 


n> means an easy matter, and instead of the ordinary method of 


finding a number of points directly, the special method devised 
will be found explained and worked out in the Appendix. The 
table below has been prepared to suit the dimensions of the 
cylinder actually used and the distance apart of the initial streamn 
lines employed in the lantern slide. The curves, although photo- 


y. It was clear that there was a | the result of plotting the curves so obtained from the e 
| possible solution for a channel with a cylinder init by investigating | the approximate value of the stream function, and 








graphed and reproduced, were really plotted on a large scale on | 


the screen, the stream being perfectly steady, could be marked 


down with fair accuracy scarcely possible on a smaller scale in a | 


photograph, and the comparative results are set forth in the table, 


— 
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Fig. 27— Broad 


Fig. 26--Narrow Actual colour bands 
while a segment of the figure is given for comparison on a larger 
scale. 

(1) On projecting the figure on a screen on which had been 
drawn the stream lines given by the equation—plotted in Fig. 2-— 
so that the two could be easily and directly compared, several 
important discrepancies were at first evident ; but these, on more 
careful examination, were found to be due to defects in the 
apparatus, a very small inequality in the thickness of the sheet, cr 
a want of perfect jointing at the edges on the inside glass plate, 
producing marked effects. As improvements were made, the pro- 
jected figure came closer and closer into agreement with the 
theoretical one, and it was quite obvious that for all practical 
purposes the two really agreed when the velocities 9f the flow 





men i 
The annexed table jg 


{uation of 
the actual 


were kept down below a certain limit. 


results of experiments. 
Although the differences are appreciable, they are 
extent of a nature which must be attributed to the 


> 


; to 80me 
reat difficulty 








Fig. 28—Result of vibration 


in the first case, of making sufficiently accurate mechanical arrange. 
ments, and also from the fact that it takes some little time to plot 
down the results, and that during this time it is extremely difficy}t 
with the present appliances to keep a perfectly steady and uniform 
pressure both of the colouring bands and the main body of water, 
when each comes froma separate source. Beyond this, however 
there is no doubt that the stream lines are slightly pushed away fron, 
the obstacle at the point of greatest velocity, (¢., abreast the mid 
section; this may he 
due to the slight effect 


of viscous resistance 
parallel to two contain 
ing glass boundaries 


This would mean that 
the distribution of ye 
locity in this region 
was more uniform thay 
would be the case for « 
perfect fluid. At the 
same time, the formuls 
used is only an approxi 
mation, though used 
within limits that 
should give a very fair 
accuracy. From 

practical point of view 
it may therefore be 
fairly claimed that the 
results justify the ay 
plication of this ex 
perimental method ti 
other T 
actual photograph 
the steam lines round 
the semi-cylinder js 
shown in Fig. 21. In Figs. 22 and 23 are given the stream lines 
showing the flow round a complete cylinder, the former | 
result of experiment made with narrow colour bands, and the 
being taken from 
Lambs Hydrodynamics <—_——__~« 
The two figures do not 
exactly correspond in 
either the pitch of the 
lines or their 











Fig. 29—Uniform stream and “sink” 















stream 
relative position. The 
latter has a central 


stream line, while the 
former has not, and the 
curves of the two adja- 
cent stream lines are 
therefore not the same 
in both cases. More- 
over, the latter is for 
the case of an intinite 
fluid, and the former 
for a channel with 
straight sides. The 
comparison of the two 
is all the more interest- 
ing for these reasons. 
(2) The problem of 
obtaining stream lines 
in therestricted dimen- 
sions of a channel with parallel sides, such as with the appliances 
which have been described, is by no means an easy one, and th 
only other mathematical case which the author is aware of is that 
which may be derived from the analogous case worked out for the 
theory of a grating of par: wires i 
Clork Maxwell's ‘‘Electricity and Mag 
netism,” 3rd edit., vol. i., p. 510—see 








Fiz. 30—Uniform stream and ‘‘sink” 










: Fig. 20a. The value of the potential is 
| here investigated for the case of an 
infinite series of fine wires, which act 








as a grating in the side of a mets 
| vessel surrounding a conductor, to 
prevent the body outside from being 
' electrified by induction. The lines of 
force thus obtained correspond 
exactly with the stream lines of flow 
in a parallel channel of width equal te 
the distance apart between the wires. 
the water in the channel escaping 
through a small hole—constituting a 
‘‘sink” in hydromechanics—in the 
middle. Fig. 24 gives the stream 
bands corresponding to this case 
which can be compared with the 
theoretical figure in the above work. 

(3) Another mode of verification 
might be afforded by the direct mea 
surement of the position of the point 
| where the central stream line strikes 
an inclined plate placed in a stream. 
Professor Lamb has shown mathe 
matically that, when the plate } 
inclined at 45 deg., the shape of the 
central stream line is a hyperbola, 
meeting the plate at right-angles. 
and separating in both directions; 
the exact distance and position ¢ 
the point at which the central line 
strikes the plate having been worked 
out by him and plotted for this case, as well as the other —- 
lines. The case is, of course, for an infinite width of stream, ant 
it does not seem easy to find any approximation for the flow a a 
channel. Since, however, across stream lines no flow takes place, 
any convenient one of these lines from the above case may be taken 
as the border line of 2 curved channel. Hence this and othet 
figures which can be worked out for an obstacle in an infinite . 
can be compared directly with those obtained experimentally. ae 
course, the assumption made by doing this is that the lines are 
already correct; but, after all, if the two methods arom 
agreement, there are sufficient number of lines ro 
inside-the assumed boundaries to afford a very fair cheek on the 
result. 




















Artificial source 


Fig. 31 
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In oy vsine of the distance in question, Professor Lamb kindly 
nee to the matter, and obtained the following value of the 
looked pe" a point of section from the centre of the plate :— 
distance Fpgogeay 


where 2 « = width of plate 


und @ = angle of inclination of axis to the stream. 
1s of this very elegant result the author arranged a simple 


sy meal : : : } 
my thod of checking the experimental observations, viz., 


graphical m« 





Fig. 32—Equal ‘‘sink" and ‘‘ source” 


sparated by a thickness equal to the thickness of the 


two circles i ; 
plate, each of a diameter equal to half the width of the plate, the 
centres of both being in the line of undisturbed flow through the 


centre of the plate. The intersection of these circles with the 
edge of the plate should be at a point where the central stream 
line meets it. 

‘ig. 25 shows this construction applied to the figure given in Pro 
fessor Lamb's and the general appearance of the stream 
ines in that case. Fig. 26 shows the result of the actual experi 
ment, the colour bands being only tolerably narrow. When, how- 
ever, sufficiently narrow the point of intersection of the central 
lit 
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_but the curve itself seemed to be of the same form, 








Fig. 49—Narrowing and enlarging channel 


In this case, however, the lines are too fine for photographic re- 
shows the effect of using wider colour bands, the central 
one, being very much reduced in velocity as it appr aches the 
plate, widens out proportionally, and then tlowsin either direction. 
It will be noticed that only a portion flows actually along the back 
of the plate, the other two portions taking more direct routes to 
join the central band in the rear of the plate. The general con- 
firmation of theoretical conclusions by practical experiment is thus 
complete. 

Fig. 28 is inserted as being an interesting case of the effect of 
vibration. The author’s experimental laboratory is subject to 
vibration due to the engines in the main laboratories below, and in 
several cases photographs had to be taken at night or the engines had 
tobe stopped, because of the evident instability of the stream lines 
after passing round the sharp edges of an obstacle, when subjected 
to this amount of vibration. 

In connection with this, there is a matter which should be men 
tioned. Lord Rayleigh gave—Phi/. Magazine, December, 1876— 
an expression for the distance ¢ of the point in question from the 
leading edge of the plate—the width of the’plate being, unity—as 











J -2—4cosa+2cosa+asina 

4+ sina 
where a = the angle made by the plate with the direction of un- 
disturbed flow. This curve will be found plotted on page 16 in the 

















Fig. §0—Broad colour bands Fig. 51—Narrow colour bands 
Gradually enlarging and contracting channel 





work on ‘Resistance of Ships,” by Mr. W. D. Taylor, and it is 
{uite clear that the values given for this formula differ from that | 
given by Professor Lamb—see Appendix No. 2. On looking more 
closely at, Lord Rayleigh’s paper, it seems as if the conditions of 
flow which he deals with correspond rather to the cases which 
Were represented by the author’s experiments with thicker sheets of 
Water when the motion was sinuous, and where it is quite possible 
to have a “body of quiescent or nearly quiescent water behind the 
Plate, as shown in the diagrams in the early part of the present | 
paper, and also in the previous-paper of the author ; and it would | 
6 extremely interesting to investigate the exact position at which | 
the steam divides on meeting the plate at different angles for con- 
Mons in which, although stream-line motion may hold in front of | 








| 
tu an inquiry from the author as to the exact the plate, yet in the rear of it, at any rate, inside a certain boundary 


sinuous motion takes place. It may be pointed out that in the 
Figs. 5 to 9, showing flow past a rectangular solid, the dense black 
curves springing tangentially from the front face of the obstacle 
bear a remarkable resemblance to the curves of the surface of dis- 
continuity, which is dealt with by Lord Rayleigh and assumed to 
exist in his calculations. The existence of this surface has formed 
the subject of critical discussion in a series of articlesin Vature—vol. |. 
by Lord Kelvin. In the third of these articles, Lord Kelvin 
says: ‘‘'The assumption to which I object as being inconsistent with 
hydrodynamics, and very far from any approximation to the truth 
for an inviscid, incompressible fluid in any circumstances, and 
utterly at variance with observation of discs or blades—as oar 
blades—caused to move through water, is that, starting from the 
edge, as represented by the two continuous curves in the diagram, 
and extending indetinitely rearwards, there is a ‘surface of discon- 
tinuity’’ on the outside of which the water flows, relatively to the 
disc, with velocity V, and on the inside there is a rear-less mass 
of ‘dead water’ following close after the disc.” In the author’s 
experiments this effect in the rear of the plate certainly extends 
only to a finite distance; but, as the velocity is increased, it is 
| drawn out to an ever increasing distance, and in some of the ex- 
periments extended as far as the limit of the frame would permit. 
| The visibility of the lines in the author’s experiments is 
| accounted for by the fact that a mass of fine bubbles of air in 
| rotation exists at each edge which is kept circulating round, the 
| appearance to the eye being that of a bright crystalline mass. 
This leaves a thin clear film in the opposite direction to the general 

| flow, quite close to the obstacle, being kept circulating by its con- 
| tact with a surface outside, which, though not strictly a surface of 
| ‘‘ discontinuity,” has to a certain extent this property, inasmuch 
as there is practically dead water on one side, and water at a high 
velocity on the other. Further experiments on this point seem 
| desirable, as tending to throw some light on the intricate point, 
particularly as there is such a marked difference in the behaviour 
of the thick and thin sheets of waters. Further, it is always 











absolutely coincided with the point theoretically | Fig. 52—Sinuous motion in gradually enlarging and contracting 


channel 


| assumed in theory that the stream lines are the same for a body 
moving through a mass of perfect fluid as for a mass of fluid mov- 
ing past a stationary body. It is quite a different matter, how- 
ever, in practical cases of relative motion where disturbing causes 


may be at work, to make the above assumption, and more experi- | 


mental knowledge on the subject is also required. 

A stream line taken from the case of an infinite fluid may be 
used as an artificial boundary for certain other cases of stream-line 
flow, one being that of a parallel stream flowing into a sink, which 
should form a similar figure to that of a source combined with an 
infinite stream given in Mr. D. W. Taylor’s paper—‘‘Ship-shaped 
Stream Forms,” ‘‘Trans. I.N.A.,” 1895—the stream lines thus 
obtained are shown in Fig. 29, and may be compared with the dia- 
grams cited, and with that in Rankine’s paper on “ Plane Water 
Lines,” ‘‘ Phil. Trans.,” 1864. 
the experimental case is rather different to that of the other 
cases, owing to the experimental colour bands being injected at 
equal distances near the sink ; whereas, in the other cases, the stream 
lines are equidistant at an infinitely great distance from the sink. 
The general similarity is, however, very marked, and particularly 
the form of the dividing line A A—called by Mr. Taylor ‘stream 
form "’—between the fluid which tiows past the sink and that which 
passes out through the sink. Fig. 30 shows a rather different dis- 
tribution of stream lines for this case. 

An artificial ‘‘source” can be made to supply a radiating 
stream in the following way. The simple pipe shown in Fig. 31 
is surrounded by an annulus into which passes colouring matter. 
This colouring matter flows into the thin sheet of water in the 
experimental apparatus, through a series of fine holes carefully 
spaced and drilled so as to direct the jet of colour as nearly in the 
plane of the sheet as possible. 








Fig. 53—Sudden contraction Fig. 54—Sudden enlargement 
Stream-line motion 


uncoloured water, constituting a source, passes. Using this 
arrangement, one other case is given. This is the stream lines 
for a combination of a sink and source. The stream lines for this 
cease are circles passing through both source and sink, and hence 
the artificial boundary is easily made, and all the stream lines 
within are readily checked. It will be seen from the photographs 
—Fig. 32—that the stream lines thus experimentally produced 
fulfil the theoretical conditions. 

Stream lines of interest occurring in practice.—Having thus shown 
the agreement between stream lines experimentally produced and 
those obtained on theoretical principles, a certain number 
of examples may be given of cases of interest. In the first place, 
the stream lines for a rectangular body placed broadside and end- 


| ways to the stream are given—Figs. 33 and 34*—and may be com- 
a ~ A 


pared with those obtained under different conditions of flow—Figs. 5 
to 9—in which there is a boundary between the flowing and the 
quiescent body of water, and also with the corresponding figures 
given in the author’s previous paper. The next case taken is that 
of the propeller shaft struts of a twin-screw steamer, particulars of 
which were kindly furnished by Dr. Elgar. In this case the 
stream lines are shown not only with broad and narrow colour 
bands—Figs. 35 to 38—but the effect is also given in Figs. 39 and 
40 of employing a thicker stream of water as in the original experi- 
ments, where air is used to make the effects visible. It will be 
noticed that for simple stream-line motion there is no practical 
difference whichever way the body is turned, whereas in the other 





For Figs. 33 to 48, see page 462. 





The distribution of thestream lines in | 


Through the centre a stream of | 
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| case a very marked difference results, and bears out the dictum of 
| Froude, ‘It is blunt tails rather than blunt noses that cause 
| eddies.” Figs, 41 and 42 show the mid-section of a dolphin, the 
| lines of which were taken from a stranded fish by Mr. Sidney 
| Barnaby, of Messrs. Thornycroft and Co., and kindly given to 
| the author. The stream lines are shown for both vertical and 
| horizontal sections, and though not corresponding with those of 
the actual body in three dimensions, may be of interest. Figs. 43 
and 44 give the case of a ship-shape form obtained by Mr. 
Taylor in his paper for the two cases of narrow and wide colour 
| bands ina thin sheet of water, and may be compared with the 
stream lines given by him. Another case—Figs. 45, 46, 47, and 
48—which is given is a section suggested to the author by his 
friend Mr. Henry H. West, in which again for stream-line motion 





Fig. 55—Sudden contraction Fig. 56—Sudden enlargement 
Sinuous motion 


there is no apparent difference whichever way the stream flows. 
When the same body is immersed in a thicker stream and the 
stream lines are broken up, the effect of pointing the arrow head 
against the direction of flow is seen to produce a far greater eddy- 
ing motion than in the reversed position, which is quite contrary 
to what would naturally be supposed. 

The remaining examples are cases of flow through channels. The 
trumpet-shaped passage in Fig. 49 shows the perfect nature of the 
stream-line action. In this figure the narrow portion of the 
trumpet is so reduced as to make the stream lines almost invisible 
to the eye, and yet they do not in any way mix with each other 
or with the surrounding water, but emerge again perfectly distinct, 
and there is no tendency to break up in the narrow portion of the 
channel. Figs. 50, 51, and 52 show three cases of the flow through 
a gradually enlarged and then contracted section. The two former 
are cases of irrotationa] motion, whilst the latter is a case of sinuous 
motion in the thicker sheets used in the earlier experiments. The 
last cases, which are given in Figs. 53 to 56, are examples of 
sudden contraction and expansion in pipes. Figs. 53 and 54 show 
the effect of sudden contraction and expansion respectively with 
stream-line motion, mad2 clear by colour bands, while, for the sake 
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Fig. 57—Pierced diaphragm, stream-line motion 


of comparison, Figs. 55 and 56 are cases in which a thick sheet of 
water is employed, when simple stream-line motion no longer takes 
place, air being used for making the behaviour of the water 
| visible. 
| It is remarkable that whereas, as long as stream-line motion 
| takes place, there is nothing between the cases of expansion and 
| contraction to indicate any differences of resistance to the flow, if, 
| indeed, there is any resistance at all beyond that due to the parallel 
| containing glass plates. In the case of sudden expansion for sinuous 
| or rotational motion, the eddying motion or disturbance produced 
| in the water is very much the greater, and points to what has 
| been arrived at both on practical and experimental grounds, that 
| the resistance in a sudden enlargement of a pipe is many times 
| greater than a corresponding contraction, and, in fact, obeys a 
definite law. 
Figs. 57 and 58 contrast the case of stream-line motion through 
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Fig. 58—Pierced diaphragm, sinuous motion 


a pipe in which an obstruction occurs, in the shape of a pierced 
diaphragm, with that in which water flows under the usual condi- 
tions in a pipe of appreciable size and with appreciable velocity. 
These last cases are really the effect of sudden contraction or 
expansion taking place within a very limited distance. 

Concluding remarks.—The author had intended to devote the 
third section of the paper to an investigation by optical methods 
of the effect produced by a body moving through water at rest, 
under circumstances which ensure stream-line motion, and also a 
modification of this for finding the manner in which a fluid starts 
into motion, and passes through an orifice or round an obstacle, 
the motion starting either impulsively or gradually. The experi- 
mental means of doing this had already been tried with promising 
results, but it will take some time to carry out this werk ; and 
there are many other experimental matters which might have 
been enlarged upon in the previous section, but which have only 
been dealt with briefly. 
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Summing up the general results, it may be said (1) that in the 
previous paper it was pointed out that, to show plane motion of 
water, colour bands, under the conditions required, were of no use, 
while air was found to give satisfactory results, and that with air 
a thin clear film or border on the surface of the solid over which 
water flowed was discovered to be present in all experiments; 
that (2) the attempt to investigate the nature of this film led to 
the use of thin sheets of water in which air itself was no longer of 
any use, but the colour bands became perfectly manageable, thus 
affording a final proof, as the author ventures to think, that his 
original theory as to the nature of this film was correct ; (3) it 
‘having been found practicable to manipulate thin sheets of water, 
stream-line motion under these circumstances has been compared 
with the stream lines obtained by means of mathematical reasoning 
for the motion of a non-viscous fluid in two dimensions of space ; 
(4) comparative results can thus be obtained for the two states of 
water separated by the critical velocity ; (5) beyond this, stream 
lines have been obtained directly for numerous forms for which 
no mathematical solutions of the stream function have hitherto 
been given, or, indeed, seem possible, and which stream lines can 
apparently only be arrived at by the most ingenious, though 
dificult and laborious process, proposed and discussed in Mr, 
D. W. Taylor's paper on ‘‘Ship-shaped Stream Forms.” 

In the present paper no attempt has been made to investigate 
numerous questions which appear to offer material for further 
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examination, viz., the effect of various pressures and velocities, 
the effect of the different thickness of the sheets in connection 
with velocity ; the behaviour of fluids other than water having 
different viscosities ; or to examine the critical velocity for the 
case of thin sheets under different circumstances. 

Though the author feels there is no need to apologise for 
dealing almost entirely with theoretical questions, he would, in 
concluding, recall the words used by Mr. D, W. Taylor in the 
commencement of the paper, to which several references have 
already been made:—‘‘ Doubtless the day will come when the 
naval architect, given the lines and speed of a ship, will be able 
to calculate the pressure and velocity of the water at every point 
of the immersed surface. That day is not yet, but the present 
state of our knowledge of the mechanics of tluid motion 1s such 
that we can determine completely, under certain conditions, the 
pressure and velocity in a perfect tluid tlowing past bodies whose 
lines closely resemble those of actual ships.” The author would 
remark that, apart from the purely scientific aspect of the questions 
which have been raised in the present paper, the methods which 
he has employed enable a naval architect, by tinding the correct 
stream-line forms experimentally for any section, at any rate 
with plane motion, to determine the pressure and velocity at any 
point in relation to the immersed surface, and that this therefore 
realises, at any rate for one set of conditions, the anticipations 
which the author of the above paper has expressed. 
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Such an arrangement is decidedly better than the ti 
apparatus afterwards adopted. Possibly the drawings 
but as shown the valve would be opened slightly by th 
of compression, and the gases would leak through into 
and if there were sufficient compression for the length of Daren 
channel between the red-hot point and the outlet the charge — 
frequently fire at the slow speeds, and tend to hold the valye Pot 
seat. The engine would undoubtedly have been made to inn 
better without the valve than with it ; in any case, the little aa 
magnet would have to exert an attraction of more than 4°9}} th, 
pressure at 100 lb. per square inch upon the area of a valve Ji ; 
diameter, to prevent it from opening. It would be interestip, “ 
know at what point of the compression stroke this valve was tis dl 
to open, . 

Two methods of electric ignition are then described short 
the assertion following that the first of them, that 
‘*secondary spark of an induction coil,” was origin: 
by Lenoir. Clearly Professor Burstall should look 
of the subject. It would appear as if the ele 
attached to the exhaust sampling and timing ap} 
less complications, 

Professor Burstall then commits himself to another sWeepi 
assertion: ‘‘ With tubes of porcelain and numerous metallic alloys 
the ignition is not so prompt as with iron tubes.” One wonders f 
this includes platinum. 

The following statement is made as though it were novel anq 1 
discovery :—‘*It would seem probable that the influence of jp. 
creased compreeres on economy is due to the fact that weaker 
charges can be burnt completely during the stroke when the eon. 
pression is high.” If we omit the words ‘* during the stroke,” 
then this statement has long been regarded as a truism ; if, hoy. 
ever, ‘during the stroke” means the working stroke, then it js 
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The figures in the table represent the position of a number of points 
the semi-canal used in the experim2nts, which is itself only 1jin. in width 





on each stream line in terms of a unit which is 


toss part of the width of 
It will be seen that the maximum errors are i 


+20 and - 16, representing 


an actual displacement of the stream lines of *038in. and *030in. respectively. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 


correspondents.) 





GAS ENGINE RESEARCH PAPER. 

Sin,—Professor Burstall commences by setting forth the factors 
to be considered in arriving at ‘‘ whence the economy is derived ” 
in a gas engine, and perhaps it should be said, or the want of it. 
These are stated to be ‘‘ the amount of compression, the speed, the 
ratio of air to gas, and the amount of heat which is to be rejected 
through the walls of the cylinder.” From this list are omitted 
some extremely important factors which have apparently been lost 
sight of not only here but throughout the ‘‘ Research.” These are 
(1) The position of the ignition point relatively to the admission 
valve and compression space, a factor more important in hot tube 
ignition than electrical ignition, but very important in both. (2) 
The amount of surface in the compression space exposed to the ex- 
plosion immediately following ignition. (3) The quantity of the 
retained products—for this is not necessarily in proportion to the 
capacity of the compression space. Factor 1 here referred to is 
one of the most important considerations in designing an internal 
combustion engine, for it effects, A, certainty of firing; B, maximum 
and mean pressures, and therefore brake horse-power and indicated 
horse-power ; C, economy : D, completeness of combnstion. The 
position of the ignition port relatively to the admission valve in 
the enzine used for these experiments is one of the worst that 
could be devised. It should be placed as close as possible to the 
admission valve, so that the new charge may always be as near as 
possible to and surrounding the ignition tube entrance when com- 
pression commences, in order that the new charge may be at once 
compressed into the tube. 

The position shown in the section of Plate 2 makes it evident 
that this elementary ~ principle in internal combustion engine 
design has been ignored, for it will be obvious that the new charge 
will be effectually mixed with all the products of the previous 
combustion in the compression or clearance space, and that when | 
compression commences, products of previous combustion fill all 
the further recesses of the ignition apparatus and the upper part | 
of the port. The result of this will be frequent mistires and un- | 
certainty of ignition. In the engine as illustrated in the paper, | 
when the new charge does reach the red-hot part of the tube, it 
is so extremely diluted with the products in the ignition port and 
passages that the ignition will be feeble : it 1s rendered still more 
feeble by the fact that its connecting train of charge is also so 
largely diluted with products, and rendered still less active by the 
fact that before the flame reaches the explosive charge it has 
to pass over a considerable length of comparatively cold channel, 
so that when it does reach it the flame is a comparatively slow 
and non-agitating- one. On the other hand, if the ignition is 
effected by a pure new charge, a powerful agitating igniting flame 
strikes into the working charge with great rapidity. 

This engine, as constructed, is for this reason alone a particularly 
unsuitable engine for testing under varying conditions, and the 
usefulness and reliability of all the tests would be seriously 
affected owing to this defect. This view is supported by the indi- 
cator diagrams, which do not give the maximum pressure which 
might be expected from the compression and mixtures employed 
Factors 2 and 3 are toa large extent interdependent, and to dis- | 
cuss them here. except incidentally, would make these remarks too 
long. 

The statement of Professor Burstall, ‘that gas engines have not | 
hitherto been made for experimental purposes,’ seems to call aloud | 
for comment, but no comment is really needed when thus picked 
out from the context. ‘‘In all the tests, with one exception, the 
deadweight on the brake was kept constant, and the power 
developed was rather more than /a/f the full power of the engine. 
It wou!d naturally have been better to make the tests at the full 
power; this was attempted, but was found to be impracticable.” 
No reason is given why this was found to be impracticable, and I 
would inquire if one of the chief reasons was not difficulty of 
ignition ? 

For an engine of the diameter and stroke given more power and 
better results ought to have been obtained under average con- 
ditions, and the question arises whether the poor results were due 
to the kindness of Messrs. Fielding and Platt in altering the engine 
to adapt it for experimental purposes. 
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| space is blown through this hole by the outward rush of the 


the two chief valves are most likely to be affected by dirt, pieces 
of carbon, and half-burnt lubricating oi! from the bottom of the 
piston. In placing the valves upon one detachable plate the 
admission valve is liable to become so much heated by the exhaust 
as to affect, under ordinary conditions by rarefaction, the total 
amount of charge drawn into the cylinder. 

The junk ring so-called appears from the drawing to be simply 
a plate bolted on to the face of the piston. True junk rings fitted 
with a packing ring are injurious to economy and _ satisfactory | 
working in internal combustion engines ; the reasons for this are 
known to everyone having « practical knowledge of these engines, 
and need not be entered into here. This plate, bolted on the face 
of the piston and projected in this manner into the compression | 
space, and exposed not only on its face but also on its circum- | 
ference to the explosive charge at the moment of ignition, must 
have serious effects upon the efficiency of the engine. The tem- 
perature would be so much decreased by this additional surface as 
powerfully to assist the before-mentioned defects in reducing the | 
maximum and mean pressures, and therefore the horse-power of 
the engine. 

The arrangement of a gasholder to measure the gas is admirable | 
for running the engine for a period of time ; but as apparently no 
record was kept of the mistires, and therefore of the quantity of 
gas sent out of the exhaust unignited, the usefulness of this | 
appliance would appear to be much discounted, and it cannot give 
much indication of the quantity or proportion of gas used per 
explosion. 

The measurement of the air supply also appears at first sight to 
be admirable, but no mention is made of the pressure at which the 
air was delivered by the motor—-the paper does not say what motor 

and fan to the gas engine. If ata higher pressure than atmo- 
spheric, this should be subtracted from the mean pressures and 
horse-powers given in the various experiments. It would 
difficult to maintain this pressure exactly at the atmospheric 
throughout each experiment if this were intended and attempted, 
with the result that a further loophole for inaccuracy would exist. 
** Measurement of heat rejected into jacket” was no doubt in- 
tended to read: Measurement of temperature of jacket water. 
The paper ignores the losses by radiation and convection—ai 
currents, 

We next come to ‘‘the method of sampling the exhaust gases,” | 
and I find this passage :—‘‘ The possession of this relay rendered | 
it a simple. matter to arrange for an accurate and continuous 
sampling of the exhaust gas by means of a valve worked electric- 
ally.” Let us examine this. Three figures, plan, elevation, and 
vertical section, are given of this exhaust sampler. A small valve 
is shown in the section fitted with a light spring. If to the scale 
given, it is about 7'; on the seat, and the spring a very light one. 
It is provided with an ingeniously arranged electro-magnet and 
vibrating spring to openit. There can be little doubt, however, that, 
as shown, this valve would always disobey the injunction to wait until 
signalled to open by the electro-magnet, but would open more or 
less by the pressure of the gases directly after the exhaust valve 
This would no doubt account for the leakage mentioned 
by Professor Burstall. ‘In order to prevent the sample being | 
contaminated by the air in the clearance space, there is placed | 
behind the needle valve a very small hole H of about J; inch 
diameter, which communicates with the outer air so that before 
the needle valve has moved off its seat the gas in the clearance 
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exhaust gases.” It will be patent to every one having much 


| speed is attained. 


| published by you the driver is reported to have observed to your 
correspondent, ‘* Had you not been on the engine | would have 
arrived so many minutes late and saved so much coal.” I quote 
| from memory, as I have not your files to refer to. 
| Now, the resistance due to gravity in getting from one point to 
| another is the same whatever the speed, and did the train resist. 
| ance not vary with the speed the total work done would be th: 
same whatever the time employed in doing it. The fact that with 
a given train more coal is required te perform a given journey 
rapidly seems to me to prove that the work done in getting from 
point to point increases with the velocity of the train, as I cannot 
see that the coal is being used in a less efficient manner nor that 
the steam is more wastefully used, though some work will probably 
be wasted in stopping. The fact that diagrams taken at a high 
speed indicate a smaller horse-power than those taken at a lower 
speed may be explained easily enough. A train that can be run 
at a high speed by any given locomotive must be so light that its 
resistance is very small compared with the power that the loco- 
motive is capable of exerting. 

At starting the locomotive will exert its full power, most of 
which will be employed in acceleration ; the pe seed will be 
rapid at first, and become less and less as the power exerted by 
the locomotive lessers with the increase of speed, A point will be 
reached eventually at which the resistance at that speed is balanced 
by the power exerted by the locomotive, and, other things remain- 
ing equal, the speed will become uniform. The power then 
indicated by the locomotive will at such a moment represent the 
total train resistance. Suppose this to be on a level, and that the 
train runs on to a bank, the speed will then diminish, while the 
engine will exert an inereasing power, which will eventually 
produce an equilibrium again at a constant speed less than 
before. 

These facts are what put a limit to the speed practically attain- 
able by a locomotive. If we imagine a locomotive capable of 
exerting the same power at any speed, and a train whose total 
resistance should be constant at any speed, we can see that under 
such conditions any desired speed could be obtained within a 
shorter or longer time. The effect would be similar to the 
phenomena of gravity. The acceleration which it is possible to 
impart to a train diminishes, however, from two causes ; the most 
important probably being the lessening of the power exerted by 
the locomotive, while a lesser cause is a probable increase of 
resistance. This explains how the diagrams taken at high speeds 
are always thin: they simply represent the work done in over- 






| coming train resistance, with but little if any work performed in 


acceleration. The same locomotive would show an even thinner 
diagram were it made to pull the same train at a cgnstant slow 
speed over the same road ; but you cannot get the thin diagram at 
a high speed without first having the fat diagram at a slow speed 
required to get up the speed. 

In pulling a given train from one point to another at a slow 
speed, the locomotive will do and indicate less total work than in 
pulling the same train at a high speed. In the one case it will 
indicate thin diagrams all the way, in the other it will indicate 
fat diagrams in getting up speed, and thin ones after the greater 
In order to produce those first fat diagrams, 
more coal will have been burnt, A driver working with a pre- 
mium on coal saved knows this, and will not take less time than 
allowed to get from point to point, if he can help it. 

The coal consumption at different speeds may not enable u 
werk out a general formula for the increase of train resistance 
but it shows that such an increase certainly exists. 

CHARLES J, THORNTON, 
Locomotive Superintendent, Transandine Railway. 

Mendoza, Argentine Republic, April 14th. 


to 





BALANCING ENGINES. 


experience of internal combustion engines that this hole will have Str, —I do not think that this interesting subject has re: eived 
—— the opposite effect. That is, instead of the exhaust anything like the consideration and discussion it deserves. It 1 
sample being less ‘‘ contaminated by the air,” it will be much more | yery far from settled how vibration isto be prevented atsea. The 


contaminated.” Immediately following the opening of the 
exhaust valve and the rapid out-passage of the exhaust gases, 
there is a condensation of the gases and a certain degree of 
vacuum produced which would cause an inflow of the outer air 
through this hole to, I have no hesitation in saying, entirely 
vitiate all the experiments relating to gas sampling made with this 
apparatus. 

There follows a statement of the causes of possible error in 
the use of an indicator which are set out somewhat minutely, 
together with reasons for the selection of a Wayne indicator. 
‘*Method of ignition.”—Some form of timing valve, ‘‘ however, 
seoms absolutely necessary in all. sizes of gas engine.” This is a 
sufficiently sweeping statement..to make a gas engine engineer 





‘The whole of the valves are placed at the bottom of the 
cylinder”’—a position in which, without some interposing barrier, 





gasp. The paper implies that the engine was originally fitted with 
a tube always open to the cylinder placed over the ignition port. 


failure of a fine German ship in this respect is notorious, the lateral 
vibration being excessive, and the experiences of the electric light 
companies have been very disheartening. , 

I do not think, however, that anything will be gained by treating 
the subject in the way in which Mr. Whitcher has handled it in 
your last impression. He is far too vague. The engine which 
you suggest has the merit of being practical, while the engine 
proposed by your correspondent is not. Let us see what are the 
objections on the ground of balancing. 

It is a fundamental principle that all the inertia and momentum 
stresses shall be self-contained, that is, they must be dealt with in 
the engine, and notin the engine and foundation, nor in the engine 
and ship combined. Now the only way to secure this-result is to 
arrange the planes of movement as you suggest, in conformity 
with Rankine’s dictum, That is the first essential ; and the second 
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aia 
care that when any mass moves in one direction at any | 
ity, another mass shall move in the opposite direction at the | 
ee od Now it scems to me that this is precisely what 
same Spr the engine you suggest. Mr. Whitcher says that it | 
happen take the connecting-rods into account. On this point I 

does + formation. It seems to me that the connecting-rods are 
ring in opposite directions, and at the same speed. Will 
av hitcher kindly explain more clearly than he has yet done 
what he means ¢ VAUXHALL, 


May 9th. 


js to take 


SLIDE RULES. | 

Perhaps you will allow me space to state my experience in 
the purchase of slide and calculating rules for the benetit of | 
others. | purchased a Fuller and Bakewell rule, price £4 10s., 
from a well-known firm, and shortly after its arrival found 
that it was incorrect. There are two separate portions of the rule 
for giving difference of bend, viz., one up to >deg. 46 min., and 
the other above that angle- naturally, at the angle where the one | 
ends, and the other begins, the reading should be the same. In 
the one case for 100ft. angle 5 deg. 46 min., the rule gives 9548ft., 
and in the other for the same distance and angle it gives 10,000ft., 
As a matter of fact, all angles below 


SIR, 


which latter is correct. — 
jdeg. 46 min. give incorrect results, As far as I can see, this is | 
f he lower spiral being wrongly placed, and it cannot be | 


due to t A P 4 | 
remedied by any possible adjustment. I wrote to the firm | 


about this, but they gave me no reply. Professor Miller’s rule is 
extremely useful, but the Fuller-Bakewell rule as sent out in this 
way is worse than useless. ‘ 
Another rule I obtained from Taverner Gravet, of Paris, had 
the figures 35, 40, 50, for the minutes below first degree at left- | 
hand side of slide, placed respectively opposite the divisions 37, 
44, 52, and on other parts of the rule it was apparent some divisions 
had been rubbed out and others substituted. I wrote, but 
again it was found inconvenient to reply. 1 have pleasure in 
stating that Messrs. J. Davis'and Son, London and Derby, sup- 
lied me with a correct and satisfactory rule. 
London, May 11th. 
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THE BRITISH ASSOCIATION OF WATERWORKS 
ENGINEERS. 

Tue following programme of the third annual general meeting | 
of the members, to be held at Southampton on Tuesday, Wednes- | 
day, Thursday, and Friday, the 24th, 25th, 26th, and 27th May, | 
1808, has just been printed. The Council of the Hartley College 
have kindly placed their large lecture hall at the service of the | 
Association, Where the business meetings will be conducted. The 


chair will, after the preliminary proceedings, be taken by the | 
president-elect, Mr. W. Matthews, F.G.S., M. Inst. C.E., water- | 
works engineer to the Southampton Corporation. 

ORDER OF PROCEEDINGS, | 

Tuesday, May 2Ath.—10.30 o'clock. The proceedings will be 
opened by the mayor welcoming the Association to Southampton. | 
Confirmation of minutes of the last general meeting. Election of | 
scrutineers of ballot for officers. Scrutineers’ report of ballot for 
officers. Introduction of new president by retiring president. 
Election of scrutineers of ballot for incoming members and _ asso- 
ciates. Presidential address. Election of auditors. Scrutineers’ 
report of ballot for incoming members and associates. Adjourn- | 
ment for luncheon. 1.30 o'clock: members and visitors will be 
entertained at luncheon by the mayor. Personal invitations will 
be received direct from his Worship by those who have signified to 
the secretary their intention to be present at the meetings. 
3 o'clock: continuation of business at the Hartley College. | 
Reading of papers and discussion thereon. | 

Weduesday, May 25th.—Chair will be taken at 10 o'clock. Read- 
ing of papers and discussion thereon. Adjournment for luncheon. 
1.45 oclock: brakes will be at the Dolphin Hotel to convey 
members and visitors to the works of the South Hants Waterworks 
Company, at Timsbury. Wells, headings, pumping station and 
softening works on the subsiding system. Tickets for the drive 
2s, bd. each, to be obtained in advance from the secretary. 
7.30 o'clock: annual dinner at the Dolphin Hotel. Tickets 5s. 
each (exclusive of wine) to be obtained in advance from the 
secretary. 

Thursday, May 26th,—Chair will be taken at 10 o'clock. Reading 
of paper and discussion thereon, Adjournment for luncheon. 
2o'clock: brakes will be at the Dolphin Hotel to convey members 
and visitors to the Southampton Waterworks at Otterbourne. 
Wells, headings, pumping station, quarries, and softening works 
with mechanical filtration. ‘Tickets for the drive 2s, 6d. each, to 
be obtained in advance from the secretary. 

Friday, May 27th.—Members and visitors will leave the Docks 
Railway Station at 9 a.m. for Fareham, where brakes will meet 
the train to convey the party to the Foxbury Works of the Gosport 
Waterworks Company. Pumping station well, headings, and 
water tower ; and thence to the Havant and Bedhampton Works 
of the Portsmouth Waterworks Company. Springs of extraordinary 
volume and pumping stations ; and subsequently to Southsea Pier, 
to catch the 6.30 boat for Southampton. ‘Tickets, inclusive of rail, 
brakes, and boat, 5s. each, to be obtained in advance from the 
secretary. 

The following papers and communications will be submitted to 
the meeting :—‘* The Chemical and Bacterial Examination of 
Water,” by Perey F. Frankland, Ph.D., B.Sc. Lond., F.R.S., 
Professor of Chemistry at Mason University College. ‘‘ Extension 
of Filter Beds, &c., Service Reservoir, and Water Tower, Cardiff,” 
by C. H. Priestley, Assoc. M. Inst. C.E. ‘The Sources of Town 
Water Supplies, and their Bearings upon the Public Health,” by 
R. E. W. Berrington, Assoc. M. Inst. C.E. ‘* Gosport Water 
Supply,” by E. T, Hildred, Assoc. M. Inst. (.E. Short descrip- 
tions of the Portsmouth, Southampton, and South Hants Works 
have been prepared, and will be circulated at the meeting, but 
they will not be read or discussed. 
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THe New Batrcesuips,—The Admiralty have given an order to 
Sir W. G. Armstrong, Whitworth, and Co., of Elswick, for eight 
sets of hydraulic mountings for the 12in. 46-ton breech-loading 
guns of the new battleships Implacable and Formidable which are 
to be built, the former at Devonport and the latter at Portsmouth, 
says the Naval and Military Record. For these eight sets of 
mountings, four of which will be supplied to each ship, the Elswick 
firm will be paid over £100,000. These 12in. guns are to be of a 
distinctly new type, and will be provided with gear for working 
them hy hand power, in the event of the hydraulic gear giving 
out. The order for the mountings will include the fitting of all 
the apparatus reqnired for working the guns from the ammunition- 
room to the gun platform, Besides the 12in. guns, which are to 
be mounted in barbettes, each vessel will be armed with twelve 
bin, quick-firing guns of a new type, and mounted in arraoured | 
casemates, sixteen 12-pounder and twelve 3-pounder quick-firing | 
guns, two 12-pounder boats’ guns, eight ‘45in. Maxim machine | 
guns, and five Whitehead torpedo tubes, four of which will be | 
submerged and one above water. It is estimated that the two | 
vessels will cost a million of money each. This is not to be won- 
dered at when it is expminéd that the mountings for the four big | 
guns alone cost over £50,000, the cost of the guns will be nearly | 
£70,000, whilst the armour plates to be used in the construction of | 
the vessels will absorb another £130,000 a ship. These amounts 
do hot even include the cost of making and fitting in place the 
Mountirgs of the 6in, and smaller types of guns, or of the torpedo 
armament, 


| illustrations. 


| of the cylinder. 


| arm from one position to the other. 


THE MONTGOMERY-MOORE SYSTEM OF CON- 
TROLLING WATER-TIGHT DOORS. 

THE problem of controlling the bulkhead doors on board- 

ship in such a way that they can be readily closed to prevent 

the admission of water into the various compartments, in case 





| 


| 


| of collision or from other causes, is one which has long troubled | full of water-both above and below the piston. ‘The safety 


ever, are not fast upon the shaft, but can be made so by 
clutches n®. It will be noticed that each arm n” is connected 
with the corresponding handle g, so that when the weigh- 
shaft turns, the valves, corresponding to the arms which are 
clutched on to the shaft, are operative. 

When the apparatus is ready for action the cylinder h is 


the minds of inventors. In the Montgomery-Moore apparatus | pipes are also full, and the piston is at the lower end of the 
each water-tight door on the ship is provided with a hydraulic | cylinder. So long as the safety pipes remain full the piston 
cylinder and plunger, the admission of water under pressure | cannot rise, but immediately a breakage occurs in the system 


to which gives the requisite motion to the door. The motive 


of safety pipes the pressure below the piston becomes effective 


fluid is controlled from an apparatus shown in the annexed | and causes it to travel upwards. It then actuates the weigh- 


valve is connected by a rod to a hand lever, by means of 


which the valve can be placed so as to allow the fluid under | 
pressure to pass from the valve chest to one or other end of | 
| sequence of leakage or breakage, the valve at i! is closed to 


the cylinder, which controls the corresponding bulkhead 


door, whilst the fluid is allowed to escape from the other end | 


Thus any door can at pleasure be separately 


closed or opened by a hand operation. In addition to this 


| small feed pipe m. 


the arrangement is such that all or any desired number of | 
| opened to the lower end of the cylinder, and the apparatus is 


doors can be simultaneously closed by mechanism which 
operates automatically in case of accident. With this object, 
in front of the range of hand levers is mounted a shaft with 
arms upon it, one for each of the hand levers. These arms 
are capable of being clutched fast with the shaft, or they can 
be permitted to turn freely thereon. If it be desired that 


| the hand lever should be moved by the automatic mechanism, 
the corresponding clutch is made to engage with the arm, 
and then on turning the shaft the hand lever is moved by the 
The shaft itself receives 
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This comprises a valve chest, which is kept | shaft and hence the valves, and the corresponding doors are 
| constantly charged with water under pressure by connection | closed. The link o! which connects the piston-rod with the 
| with an accumulator. For each of the doors to be separately | arm 7! is slotted to admit of the piston rising a short distance 
| controlled a slide valve is provided in the valve chest. The | 


before it moves the valves, so that a slight leakage may take 
place in the system of safety pipes without bringing the 
apparatus into operation. In order to bring the piston back 
to the lower end of the cylinder, when it has risen in con- 


the pressure and open to the waste, and this having been 
done the loss is made good by opening the stop-cock on the 
When the leakage or loss has been sup- 
plied, the feed pipe is again closed and the valve at i! is 


then again ready for action. 

An apparatus designed upon the above lines has been pro- 
vided on several doors of the General Steam Navigation 
Company’s passenger steamer Hirondelle, and the inventor 
recently afforded a number of gentlemen an opportunity of 
witnessing its operation, which appeared to be highly satis- 
factory. It was shown that the doors could all be closed 


| simultaneously in three ways by the simple movement of a 


handle, by the officer upon the bridge, by a person operat- 






















































































HYDRAULIC GEAR FOR WORKING BULKHEAD DOORS 


its movement in the following manner :—It has an arm upon 
it, which is connected with a piston in a cylinder. This 
cylinder is kept charged with liquid by a connection with the 
valve chest. At one end this cylinder is coupled with a 
safety pipe, which traverses throughout the ship in such 
manner that, if the ship should meet with any accident, 
breakage of the safety pipe ensues. The breakage of the 
safety pipe releases the pressure upon one side of the 
actuating piston, whilst the pressure still continues upon the 
other side. This unbalanced pressure causes the movement 
of the piston along the cylinder, and this movement by the 
connections described is transmitted to the hand levers and 
the valves. 

In the illustrations a is the valve chest, kept charged with 
water under pressure by means of a pipe 6 leading to an 
accumulator, and ddd are the slide valves which regulate 
the passage of water to the cylinders in immediate connection 
with the bulkhead doors. When any valve is so placed that 
water is admitted to the corresponding pipe e!, the bulkhead 
door closes, water at the same time returning by the pipe ec’, 
and passing by the pipe e* to the waste water tank f. When, 
on the other hand, water is admitted by the valve d to the 
pipe e*, the bulkhead door opens, water at the same time 
returning by the pipe e! and passing to the waste tank by the 
pipe e. For each door, which has to be separately controlled, 
a valve d and pipes e!, e?, e? are provided; gg are handles 
connected with the valve rods, by which the valves can be 
separately manipulated by hand if desired. To work the 
valves automatically a cylinder h is provided, and a 
pipe i leads water from the valve chest a to the lower 
end of the cylinder beneath the piston. This pipe is nor- 
mally open, but it can be closed by a valve #, and at the 
same time the lower end of the cylinder is emptied through 
the pipe k into the waste tank f. The upper end of the 
cylinder is connected by a pipe / with safety pipes, which are 
laid all over the ship to the places which need to be protected. 
The safety pipes are so disposed as to ensure their break- 
age if damage to the ship below the water-line should occur. 
It will thus be seen that the pipe / is normally closed at one 
end whilst it is in communication at the other end with the 
upper end of the cylinder; /' is a valve on the pipe J, by which 
when required the connection of the pipe / with the cylinder h 
can be closed; m is a small pipe branching out of the pipe i; it 
has a stop-cock upon it, and its office is to fill the safety 
pipes and the upper end of the cylinder 2 whenever required, 
also to restore the automatic piston to its normal position at 
the bottom of the cylinder; » is a weigh-shaft mounted in 
front of the valve chest a. It has an arm n!, which is 


operated by the piston-rod o, and so turns the weigh-shaft. 
These valves, how- 


The other arms 7” ” operate the valves. 








sleaatiean 


| the surface for 1000 miles at eight knots. 








ing the valve apparatus shown in the drawings, or by the 
fracture of one of the safety pipes. The doors operated were 
of three types—hinged, horizontal sliding, and vertical sliding. 
The hydraulic pressure employed was only about 40 lb., and 
was derived from an accumulator. The address of the 
inventor is Holland Lodge, Eltham-road, Lee, S.E. 








THE HOLLAND SUBMARINE TORPEDO Boat.—It is reported that 
this boat recently made a run of one and a-half miles under water, 
remaining under the surface for twelve minutes. This is the 
longest run under water which the boat has yet made, and it ‘s 
stated that she behaved herself very satisfactorily in every respect 
A few of the leading particulars of this vessel will be of interest 
She is 55ft. long, 10ft. 3in. in diameter, and of 75 tons displace 
ment. ‘The steel hull is cigar-shaped, and the boat is propelled by 
a single propeller. The motive power equipment consists of a 
50-horse power gasoline engine and dynamo, the latter being 
directly coupled through a clutch at each end of its shaft to the 
propeller shaft and to the gas engine respectively. A storage 
battery of 60 special type chloride accumulators is installed, the 
total weight of the battery being 45,000]1b. The cells are con- 
structed of steel, lined both inside and out with lead, and are stated 
to be capable of discharging at 300 amperes for six hours or at 
1000 amperes for halfanhour. The arrangement of gearing 
permits of the propeller being run by the engine or of the cells being 
charged, except, of course, when the boat is submerged, when the 
motive power is supplied from the cells to the dynamo as a motor, 
Enough fuel is carried in the cellular bottom to propel the boat on 
The dynamo is a 
50 nominal horse-power machine, weighing 3500 lb.; the armature 
speed is 800 revolutions per minute ; there are two commutators 
and a double-wound armature ; an overload to 150-horse power is 
possible without detriment. The normal speed of the Holland is 
nine knots, at an expenditure of 50-horse power. A 10-horse power 
motor with a 7-horse power Ingersoll air compressor is installed for 
supplying air at 2500 lb. pressure to the reservoirs The compressed 
air is used to propel the torpedoes, emptying the water ballast tanks, 
steering, and for supplying respiration. A 4-horse power motor is 
used to force the fou! air into the water when the craft is submerged, 
and another of the same capacity to ventilate the battery when 
charging. The boat is caused to sink by an alteration of the pitch 
of horizontal diving rudders. When above the surface the craft 
is steered by observation through the port holes of the conning 
tower ; when below the surface, or nearly so, by compass or by a 
camera -lucida arrangement fitted in a tube. The Holland’s 
armament consists of an 18in. torpedo tube opening at the bow of 
the boat, and three Whitehead automobile torpedoes are carried 
aboard. There is also an 8in. atrial torpedo gun at the bow, and 
pointing aft a submarine gun, both of the latter capable of dis- 
charging 80 1b. dynamite shells at high velocities. All the guns 
operate by compressed air, and can be discharged when the boat 
is submerged. The crew consists of five men, 
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TXAMPLES OF STREAM LINE MOTION 


(For description see page 458) 





THE ARROWS DENOTE DIRECTION OF FLOWING WATER 
































Fig. 33—Rectangular body (broadside, Fig. 34—Rectangular body (endways) Fiz. 35—As used Screw shaft strut (narrow colour bands in thin sheet Fig. 36—Reverseq 























Fig. 37—As used Fig. 38—Reversed Fig. 39-—-As used Fig. 40 Reversed 
Screw shaft strut (broad colour bands in thin_sheet) Screw shaft strut (air method in thick sheet 
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Fig. 41—Vertical section of Dolphin Fig. 42—Horizontal section of Dolphin Fig. 43—Taylor’s ship-shape form Fig. 44—Taylor’s ship-shape form 
(narrow;zcolour bands) (broad colour bands) 
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Fig. 45 Stream lines for thin saw tooth: model Fig. 46 Fig. 47 Water flowing round thick saw-tooth model = Fig. 48 
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—— 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 
ON THE PROPER MANIPULATION 
)F TESTS OF CEMENT. 
Boston, January 15th, 1898. 


COMMITTEE 
( 


EAR SIR, , ; ro : 
<7 Committee on the Proper Manipulation of Tests of Cement 


nestly requests that you will give full and cvreful consideration 
py following questions, and that you will, as soon as con- 
bathe nt, send to the Chairman complete and _ explicit replies, 
pours the result of your experience and the embodiment of your 
~4 Any additional suggestions or information bearing upon 
‘t which you may desire to communicate will be thank- 
d by the Committee. 
This circular has been sent to every member of the American 
f Civil Engineers, and to many others, but in order that 
ach everybody whose opinion will be of value, you are 
requested to mention the names and addresses of any — not 
members of the Society, who, in your opinion, should receive it, 
and who will be likely to assist the Committee in its work. 

You are also requested to send with your answer copies of any 
cations for cement which you may have used, or any other 
bearing upon the subject, which you think would be 





8 

views. — 
the subjec 
fully recelvé 


Society 0 
it may re 


specificat 
information 
of interest. : P . , 
As the duties of the Committee will require considerable time 
and labour, you are earnestly requested to respond as promptly as 
is consistent with a careful consideration of the questions asked. 
Yours very truly, 
GEORGE F. Swain, Chairman ; 
O. M. Carter, 
W. B. W. Howe, 
ALFRED NOBLE, 
L. C. SaBIN, 
Gro, S. WEBSTER, 
HERBERT W. York, 
Committee. 
Address :—Prof, GEo, F. SwWatrn, 
Mass. Institute of Technology, Boston, Mass, 


Sampling. 

1. In the works which you have carried out, how much cement 
have you been willing to accept on the results obtained with a 
single sample ‘ If this depends upon the kind of work or reputa- 
tion of cement, please indicate. 

2, What method do you recommend for obtaining a sample from 
a package ! 

3, Do you mix cement taken from several packages to obtain a 
sample to use in testing, or are the samples from the several pack- 
ages kept distinct / 

Chemical Analysis. 

4, When do you consider a chemical analysis essential or desir- 
able / 

5, What elements or compounds should be determined / 

6. What do you consider the best methods of determining these 
compounds with sufficient accuracy ! 

Microscope al tests. 

7, Are microspical tests of value, and, if so, when ¢ 

8, What power microscope is required, what observations should 
be made, and what are the indications ? 

Fineness. 

9. What sizes of mesh should be used in testing fineness of Port- 
land cement! What for natural cement?! (If these quesiions are 
answered by stating the number of meshes per linear inch, please 


mention also the size of wire without reference to any wire gauge). | 


10. What should be the diameters or sizes of the screens / 
. How large a sample should be tested / 


, and what should be its manipulation ? 
3. How long should the shaking be continued ? 

14. Should there be any difference in manipulation for fine and 
coarse screens, or for different kinds of cement ? 
Apparent density ov weight per cubic foot. 

15, What is your opinion of the value of this test ’ 

16, What apparatus do you prefer, and how should it be used ? 
(Please state any special precautions to be observed). 

True de nsity or specific gravity. 

17. What is your opinion of the value of this test ? 

18. What apparatus do you prefer, and what is the method of 
manipulation! (Please state any special precautions to be ob- 
served). 

Standard sand, 

19. What kind of sand should be used in tests of mortars / 
Would you recommend a natural sand or crushed quartz? 

_20, What fineness should be specified, and what degree of varia- 

tion in size of grain should be allowed ? ; 

Preparation of pastes and mortars for tests of time of selting, sound- 
ness, and strength, ; : 


test / 

22. How should proportions be stated ? 

23. What should be the consistency of the pastes and mortars 
for the various tests, and how may this consistency be specified 
and determined in order that similar results may be obtained by 
all operators! (This question is intended to embrace, not only 
the correspondent’s views as to what consistency should be used, 
but also as to devices for determining when the proper consistency 
has been obtained. It is hoped that this question will receive full 
and careful consideration). 

24, What should be the temperature of the materials used in 
mixing ! 

25. What should be the temperature of the air at mixing ? 

26, How should the quantity of water used in mixing be defined / 

27. What should be the method of mixing / ‘ 

28, Do you prefer hand or machine mixing! If the former, 
please describe manipulation in detail. 

29. If the latter, what machine do you prefer, or what form 
would you suggest for trial ? 

30. Do you know of any machine that has given good results / 
If so, what is the method of manipulation, and what are its advan- 
tages and defects ? 

31. How long should the mixing be continued? Should this be 
defined by stating the length of time, or by reference to the 
character of the resulting mortar ! 

Time of 8¢ ting. 
_ 32. What do you consider the best method of determining the 
time of setting / (Please describe apparatus and manipulation). 

33. How shall he beginning of the set be defined / 

3d How shall the end of the set be defined ? 

v0. Should this test be made on neat cement paste or on 
nortars, and if the latter, what proportions of cement and sand 
should be used ? 

36. What should be the consistency of the mortar? (See 23). 

3/. What should be the temperature of materials and of air, 
quantity of water, and method of mixing? (See 24, 25, 26, 27). 

38. What should be the method of making the pats, or of filling 
the moulds, if they are used ¢ 

39, How shall the pats or briquettes be treated during setting ? 

40. What should be the temperature of the water in which pats 
are placed ? 


So undu e88, 


41. What do you consider the best test for soundness in the case 
Portland cement? What in the case of natural cement? (Please 
scribe in detail the process recommended, and indicate any 
If the process you prefer is 
any but a well-equipped laboratory, please indi- 


of 


de 


hecessary precautions to be observed. 
too elaborate for 


2. Should any machine for shaking be used, and if so, what | 








; | Archibald Walker, of Lo Ee 
21. Should the same method of preparation be used for each | gay aes ker, of London 


cate, if possible, any modifications for ordinary use, and give your | bottom, and after peak, and a most complete arrangement for the 


opinion of the reliability of such simpler tests). 
Tensile strength. 

42. What proportions of cement and sand should be used in 
mortar for tests of tensile strength / 

43. Do you advocate adhering to the Am. Soc. C.E. form of 


briquette in future requirements! If not, what form do you | 


prefer / 

44. Is your preference based on comparative experiments, or is 
it the result of satisfactory experience with one form / 

45, Upon what sort of a surface should the briquette be made ? 

46. Should the briquette be finished with a trowel on both sides ? 

47. What should be the consistency of the mortar? (See 23). 

48. What method of filling the moulds do you advise? Do you 
recommend the use of a machine for moulding, and if so, what 
form would you suggest ? 

49. Have you used the machine you suggest, and have the 
results been satisfactory ¢ 

50. How should the briquettes be treated during the first 
twenty-four hours after moulding ? 

$1. saa should they be treated during the remaining time until 
tested / 

52. If placed in water, how often should the water be renewed, 
and is it important that it should be maintained at a nearly con- 
stant temperature ! What should that temperature be / 


53. At what age should briquettes be broken for acceptance tests | 


on ordinary work ¢ 

54. Under what conditions would you deem it essential to make 
longer time tests ? 

55. Will weighing briquettes before testing give information of 
value, and, if so, what? 

56. What form of clip do you prefer ? 

57. What should be the distance between opposite gripping 
points of the same clip ? 

58. What should be the rate of applying the stress ! 

59. What style of testing machine do you prefer ? 

60. Can you suggest any desirable modifications to machines 
now in use / 

61. What 
briquettes ? 


special precautions are necessary in breaking 
Compressive strength. 

62. Do you advise compressive tests, and if so, why ? 

63. What form and dimensions of test piece do you prefer ! 

64. Should the test piece be treated differently as regards 
manipulation of mortar, mixing or setting, from tensile specimens! 
If so, please state in what particulars, and why ! 


65. How should the specimen be prepared for the testing | 


machine ? 

66. What form of testing machine do you recommend ! 

67. What should be the rate of applying the stress ¢ 
Transverse strength. 

68. Do you advise bending tests? 
and why ? 


69. What form and dimensions of test piece do you prefer? 


What span / 

70. Should the test piece be treated differently as regards 
manipulation of mortar, mixing and setting, from tensile speci- 
mens! If so, please state in what particulars, and why ? 

1. What form of testing machine should be used ? 
2. What should be the rate of applying the load ¢ 
Miscellaneous, 

Under what conditions do you consider the tests indicated below 
necessary or desirable! What should be the manipulation for the 
test if used! 

I. Adhesion. 
{V. 


‘ 
‘ 


I]. Abrasion. If. 


Resistance to action of sea water. 


Resistance to freezing. 








LAUNCHES AND TRIAL TRIPS. 





THE s.s. Ashton was successfully launched on Thursdsy after- 
noon, May 5th, by Messrs. Joseph L. Thompson and Sons, Limited, 
of the North Sand Shipbuilding Yard, Sunderland, and is built to 
the order of Messrs. W. and E. 8. Lamplough, of London, and is 
the fourth vessel built by this firm for these owners. The vessel is 
built on the improved awning deck rules, her principal dimensions 
being, length over all, 338ft.; breadth, 44ft. 6in.; and depth 
moulded, 22ft. Zin. The engines and boilers are constructed by 
Messrs. Thomas Richardson and Sons, Limited, of Hartlepool. 

On Wednesday, May 4th, the s.s. Goolistan, built by Messrs. 
William Gray and Co,, Ltd., for Messrs. Frank C. Strick and Co., 


Ltd., of Swansea and London, had her official trial in Hartlepool | 


Bay. She is a sister vessel to the Koordistan, of whose trial trip 
we gave an account in a recent issue. Her engines have been 
supplied by the Central Marine Engine Works of William Gray and 
Co., Ltd., and the construction of the vessel and her machinery 
has, as in the former case, been under the superintendence of Mr. 
The trial was a very satisfactory 
one, the vessel on its conclusion at once proceeding to Maryport 


| and Manchester, taking in cargo at each place for Bordeaux. 





On Tuesday, the 3rd inst., the s,s. Symra, built by Messrs. 
Ropner and Son, of Stockton-on-Tees, for Bergen owners, made 
her official trial trip in the Tees Bay, which proved highly satisfac- 
tory to both her owners and builders, the vessel steaming about 
11 knots, and the machinery giving every possible satisfaction, no 
hitch or stoppage of any kind having occurred. This steamer has 
been built with the builders’ patent trunk, being the eleventh 
vessel built under this patent, has full poop, bridge, topgallant 
forecastle, &c., and will carry a deadweight cargo of about 4465 
tons, the trunk arrangement affording extra large cubical capacity 
for measurement cargoes. She is fitted with all the most recent 
appliances for the expeditious loading and unloading of her cargoes, 
having a very liberal outfit and equipment, which is fully up to 
date, and embraces all the most recent improvements. She is 
fitted with a set of powerful triple-expansion engines, by Messrs. 
Blair and Co., Ltd., of Stockton-on-Tees, the well-known engineers. 
After adjustment of compasses the steamer proceeded to the 
Tyne to take in her bunkers prior to leaving for Hamburg. 

On Saturday afternoon, the 7th inst., Messrs. Craig, Taylor, and 
Co. launched from their Thornaby Shipbuilding Yard, Thornaby- 
on-Tees, a handsomely-modelled steel screw steamer, of the follow- 
ing dimensions, viz., 280ft. by 41ft. by 18ft. 9in. She is of the 
partial-awning deck type, and is fitted with water ballast in 
cellular double bottom fore and aft and in peaks. The vessel is 
constructed to carry a deadweight of about 3100 tons on a light 
draught of water, and is equipped with four steam winches, steam 
windlass, patent steam steering gear, large donkey boiler, screw 
gear aft, telescopic masts, rigged as a fore-and-oft schooner, and 
all modern improvements. Her machinery is being constructed 
by Messrs. Sir Christopher Furness, Westgarth, and Co., Limited, 
Middlesbrough, the cylinders being 20in., 324in., 53in., and 36in. 
stroke, with two large boilers working at 160 1b. pressure. The 
vessel has been built to the order of Det Danok-Russiske Damp- 
Skibsselskab, Copenhagen—Mr. Martin Carl, manager—and under 
the superintendence of Captain Chr. Jensen. As the vessel left 
the ways she was named the Wladimer Sawin, by Miss Vera 
Nielsen, danghter of the Danish Consul, West Hartlepool. 

On Tuesday, May 10th, Sir Raylton Dixon and Co., Ltd., 
launched from their Cleveland Dockyards, Middlesbrough, a fine 
steel screw steamer, built to the order of Mr. Martin Carl, of 
Copenhagen. Her principal dimensions are 250ft. by 35ft. 6in. 
by 19ft. moulded. ‘She is built to Lloyd’s highest class, single- 
deck rule, having poop, bridge, and forecastle, and a deadweight 
capacity of about : tons on a light draught of water. The 
upper deck is of steel and iron ; bridge deck, iron sheathed with 
wood over cabins, and poop and forecastle decks of wood. She is 
also fitted with four water-tight bulkheads, water ballast in cellular 


If so, under what conditions, | 


loading and discharging of cargoes. The accommodation for the 
| captain will be in the poop, with officers, engineers, &c., in bridge, 
| and crew in topgallant forecastle. Triple-expansion engines will 
| be fitted by Messrs. George Clark, Ltd., Sunderland, having 
| cylinders 18in., 29in., 48in., by 33in. stroke, with one large boiler 
| working at -1601b. pressure. The vessel has been constructed 
| under the personal supervision of Captain Knudsen. On leaving 
the ways she was named Elna by Miss Caspar, of Middlesbrough. 
On Monday, May 9th, Sir Raylton Dixon and Co., Ltd., launched 
from their Cleveland Dockyards, Middlesbrough, the handsomely- 

| modelled mail and passenger steamer Eboe, built for Messrs. 
Elder, Dempster, and Co., of Liverpool, for their Congo trade, and 
a sister vessel of the Bruxellesville, lately built by Sir Raylton 
Dixon and Co., Ltd., for the Woermann Linie, Hamburg. Her 
principal dimensions are:—Length, 364ft.; beam, 44ft.; depth 
moulded, 26ft. Accommodation will be provided in most spacious 
and handsomely-fitted cabins for 100 first-class and 60 second-class 
| passengers, with large dining-rocm, panelled in marble and inlaid 
woods, in house on deck. The first-class smoking-room, second- 
class smoking-room, and cabin entrances will be elaborately fitted 
and decorated, and the vessel will be lighted throughout with 
electric light. A powerful refrigerating machine with large cooling 
chambers will also be provided for the conveyance of fresh 
| meat, provisions, &«. Triple-expansion engines will be fitted Ly 

Messrs. T. Richardson and Sons, Hartlepool, having cylinders 
27in., 42in., 72in. by 48in. stroke, apetiel otth steam by three 
| large double-ended boilers working at 1801b. pressure, which it is 
expected will give a speed of 13 knots an hour. On leaving the 
ways the vessel was named Eboe, by Miss Mabel Dixon, of Gunner- 
gate Hall. 

On the 5th inst. there was launched from the shipbuilding yard 
of Messrs. D. and W. Henderson and Co., Partick, a large steel 
screw cargo steamer, which they have constructed to the order of 
Messrs. MacLay and McIntyre, Glasgow. This latest addition to 
the large fleet of vessels already owned by this firm is in length, 
375ft.; breadth, 50ft.; with a depth of 28ft. 8in., having a gross 
tonnage of about 4400 tons, and will be classed in Lloyd’s 100 Al. 
She has been fitted with all the latest improvements to ensure the 
| rapid and safe working of the large cargo which she has been 

designed to carry, including seven powerful winches and also large 
| derricks fitted at the hatches. Steam steering gear by Messrs. 
| Bow, MacLachlan, and Co., Paisley, is fitted amidships. The 
| saloon and officers’ accommodation is on the fore end of bridge 
deck, and a chart-room and wheel-house have been built above this, 
with a bridge, which will give every facility to the officers in the 
navigation of the vessel. A set of triple-expansion engines will be 
supplied and fitted by the builders, having cylinders 25in., 4lin., 
| and 67in. diameter by 4ft. stroke. The vessel, which is a sister 
| ship to the s.s, Angola, completed last month by the builders for 
| the same owners, was named Dongola, as she left the stays, by 
Miss Lilias MacLay. 

At high water on May 7th Messrs. Irvine’s Shipbuilding and Dry 
| Docks Company, Limited, launched a handsomely-modelled steel 
| screw steamer of 4785 tons deadweight carrying capacity on 
Lloyd’s summer freeboard. This vessel has been built to the 
| order of Messrs. The Pyman Steam Ship Company, Limited, West 

Hartlepool, and is built to Lloyd’s highest class under special 
| survey, and is of the following dimensions :—320ft. by 46ft., by 

23ft. }in., having poop, extra long bridge, admirably adapted for 
| the cattle trade, and topgallant forecastle for the housing of the 
| crew, cellular double bottom for water ballast, all fore and aft, 

except under boilers, also water ballast in the afterpeak. Special 

regard has been paid for dealing with rapid loading and discharging 

of cargoes, for which extra large hatchways have been fitted, with 

powerful winches of the company’s own make and double derricks 
| to each hatch, together with all the latest improvements in the 
| entire outfit of the vessel, including steam steering gear and the 
latest improved steam windlass, &c. The boats will be placed on 
a platform deck overhead. The engines are of the triple-expansion 
type, and will be supplied by Messrs. T. Richardson and Son, 
West Hartlepool. As the vessel left the ways Miss Muriel Pyman, 
| daughter of Alderman Pyman, West Hartlepool, named her the 
Laura. The hull and machinery have been built under the per- 
sonal supervision of Mr. Cromar, the owners’ superintendent. 

The s.s. Algorta on May 2nd had her official trip in the bay off 
Hartlepool. She is a fine steel screw steamer, built by Messrs. 
William Gray and Co., Ltd., to the order of Sefior Ramon de la 
Sota, of Bilbao. She takes Lloyd’s highest class, and her dimen- 
sions are:—Length over all, 285ft.; breadth, 41ft. 6in.; depth, 
20ft. 2in. The vessel is built on the web-frame system, with 
cellular double bottom for water ballast, and afterpeak ballast 
tank, steam winches, donkey boiler, steam steering gear amid- 
ships, screw gear aft, steam windlass, schooner rig, with patent 
folding masts, boats on beams overhead, and is generally equipped 
in a first-rate manner for a cargo steamer. The engines have been 
supplied by the Central Marine Engine Works of William Gray 
and Co., and are of the triple-expansion type, having cylinders 
2l4in., 34in., and 57in. diameter, with a piston stroke of 39in. 
Steam is supplied by two steel boilers, working at a pressure of 
160 lb. per square inch. The vessel has been built under the 
superintendence of Captain Ricardo de Goicoechea, and that 
gentleman, together with the engineer superintendent, Mr. 
Fernando Torres, Captain Murrell, from Wm. Gray and Co.’s 
yard, and Mr. James Lindsay, from the engine works, were 
present at the trial, the vessel being under the command of Captain 
Jose de Bastiguieta. An average speed of 114 knots was main- 
tained, the behaviour of the ship and her machinery being in 
every way satisfactory. The trial completed, the vessel at once 
proceeded for the Tyne, where she loads for Bordeaux. 

On Friday afternoon, Messrs. William Doxford and Sons, Ltd., 
successfully launched from their yard at Pallion, the turret-deck 
steamer Clan Macfarlane. This vessel has been built—as her 
name implies—to the order of the Clan Line Steamers, Ltd., 
Glasgow, Messrs. Cayzer, Irvine, and Co., managers, and, in 
addition to being the thirty-ninth of her class afloat, is the sixth 
of the type at present owned by this company. This latest 
addition to the Clan Line fleet is a duplicate of four sister vessels 
now at sea, her leading particulars being, length, 400ft.; breadth, 
50ft.; depth, 30ft. 6in.; deadweight capacity, 7000 tons. She is 
fitted with all latest improvements to meet the requirements of 
the owners. The machinery has been built by Messrs. Doxford, 
and consists of tri-compound engines with cylinders 27}in., 454in., 
75in., by 54in. stroke, and three boilers 14ft. 8in. diameter and 
1lft. 9in. long, capable of maintaining a speed of twelve knots. 
A complete installation of electric light is to be fitted by the Sunder- 
land Forge and Engineering Company, Ltd. There are eleven 
powerful steam winches made by J. Wigham, windlass by 
Emerson, Walker, and Thompson Bros., steam steering gear by 
Bow, McLachlan, and donkey boiler by Sudron and Co. A large 
number of people witnessed the launch, and among the visitors 
were Sir C. W. Cayzer, M.P., and Lady Cayzer. The Clan Mac- 
farlane, named so by Lady Cayzer, has been constructed to 
British Corporation rules, and will receive their highest class, 
During building she has been superintended for the owners by Mr, 
John Lyall, assisted by Messrs. Jackson and Watt. 

On Thursday there was launched from the Shipbuilding Yard of 
Messrs. Robert Stephenson and Co., Limited, Hebburn, a fine steel 
twin-screw yacht, built for the Honourable Corporation of the 
Trinity House, London, from the designs of Mr. Frank C. Goodall, 
surveyor of shipping to the Trinity House. The principal dimen- 
sions of the vessel are:—Length between perpendiculars, 193ft.; 
breadth moulded, 28ft. 2in.; and depth moulded, 16ft. The vessel 
is to serve the double duty of a yacht _used: for the inspection of the 
lighthouses around the coast by the Trinity Brethren, and also as 
a working boat to lift and place buoys and sinkers, &c. She is 
fitted with a powerful steam winch, steam windlass, steam and 
hand stearing gear, Westinghouse gas pump, Downton pumps, and 
a first-class outfit. On deck aft is a handsome dining saloon and 














smoke-room, in a steel house, panelled inside in polished mahogany, 
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Below is a ladies’ cabin and state-rooms, bath-rooms, Xc., tastefully 
fitted up. Abaft the engine-room and entering from it are the 
quarters for the engineers. Forward of the boiler-room are the 
cabins for captain, officers, light officers, firemen, seamen, and two 
spacious saloons. The vessel is lighted throughout with electric 
light, and is fitted up throughout with steam heaters. The two 
sets of engines, which are of the triple-expansion type, l4in., 23in., 
37in., by 24in. stroke, with two large single-ended boilers, are also 
being constructed by the builders, from the designs of Mr. T. 
Matthews, C.E., engineer-in-chief to the Trinity House, and with 
them the vessel is expected to develope a high rate of speed. This 
is the fifth vessel built by Messrs. Robert Stephenson for the 
Trinity House. On leaving the ways the vessel was named the 
Vestal, by Miss Walker, daughter of the general manager of 
Messrs. Robert Stephenson and Co., Limited. 

On Saturday, May 7th, Messrs. Furness, Withy, and (Co., 
Ltd., launched from their Middleton Shipyard, West Hartlepool, 
a large steel screw steamer, 490ft. long overall, with a deadweight 
carrying capacity of 8500 tons, and a measurement capacity of 
about 12,000 tons. This vessel has been built to the order of 
Messrs. Thomas Wilson, Sons, and Co., Ltd., Hull, and is intended 
for their passenger, cattle, and cargo trade. She is built through- 
out of Siemens-Martin steel to Lloyd’s 100 Al class, although in 
many instances the scantlings far exceed the society’s requirements. 
She is built on the web-frame principle, with cellular double 
bottom for water ballast, with all the latest appliances for filling 
and discharging the tanks. The whole of the main framing of the 
vessel is of strong sectional material, the top sides being as strong 
as any other portion. The hull is divided into nine compartments 
by means of eight water-tight bulkheads fitted in accordance with 
Board of Trade requirements for ocean passener steamers. She will 
have nine large cargo hatches, and ten powerful steam winches by 
Clarke, Chapman, and Co., and double derricks for the quick 
manipulation of cargo. She has three complete steel decks, and in 
addition a shade deck above, with a bridge 130ft. long on top of it. 
Arrangements have been made for carrying over 800 head of 
cattle under the shade and bridge decks. The vessel will be 
rigged as a four-masted fore-and-aft schooner. Accommodation 
for about eighteen first-class passengers is to be fitted in a large 
deck-house on the bridge deck. Bath-rooms, lavatories, electric 
bells, awnings, &c., will be fitted complete to ensure the comfort 
of the passengers at sea. An installation of electric light will be 
titted throughout the vessel on the double-wire system. A special 
feature of the installation is the use of armoured flexible cable for 
the portable lights in the engine-room and on deck, which will 
afford reliable protection against damage should the wires become 
twisted or left to chafe against the hatch coamings. The engines, 
which are being constructed by the Central Marine Engine Works, 
West Hartlepool, have been designed to suit the requirements of 
the heavy Atlantic trade. The diameter of the cylinders are 32in., 
d4in., 90in. by 66in. stroke on the three-crank triple-expansion 
principle, with a steam pressure of 200 lb. per square inch, the 
cylinder supports consisting of massive cast iron divided columns. 
The propeller is of the variable pitch type, the blades being of 
manganese bronze. Steam is supplied by two double and two 
single-ended boilers, the latter being in the centre and arranged 
back to back, either serving as an auxiliary in port. On leaving 
the ways she was named the Chicago, by Miss Ethel Brown, 
daughter of Mr, Christopher Brown, J.P. 








NOTES FROM JAPAN. 
(From our own Correspondent.) 

«AL new hoiler.—According to the Japan Times, Mr. Mizabara, 
the naval architect who superintended the construction of the 
warships Fuji and Yashima in England, has invented and patented 
in England a new boiler which combines convenience with cheap- 
ness. It has proved a complete success, and created a sensation 
in engineering circles in England. The British Government has 
decided to adopt this boiler on board its future warships, and it is 
expected that the Japanese authorities will follow their example 
in due course. How is it that no description of this invaluable 
invention has yet appeared in your usually up-to-date paper ! 

Additions to the nary.—According to an official statement, the 
eight torpedo catchers now building in England, the first of which 
is to be ready by June next, and the whole by March, 1899, are to 
be named as follows :—No. 1, Ikazuchi (Thunder) ; No. 2, Inazuma 
(Lightning) ; No. 3, Shinonome (Daybreak); No. 4, Murakumo 
(Cluster of clouds); No. 5, Akebono (Morning twilight); No. 6, 
Sazanami (Ripple); No. 7, Yugiri (Evening twilight); No. 8, 
Shiranuhi (Phosphorescence), The above are all of 279 tons and 
5400-horse power. 

There are also three torpedo boats of 120 tons—said to have 
been subsequently increased to about 150 tons—building in France, 
and a fourth in Germany. No. 1, Hayabusa (Vulture) ; No. 2, 
Kasasagi (Jay) ; No. 3, Managuru (Grey crane) ; No. 4, Shirataka 
(White hawk). 

Japanese patents.—Some astonishing information on this subject 
has appeared from time to time in the local journals, both 
Japanese and English, and has been duly transmitted to, or copied 
by, the home newspapers and journals. The culminating state- 
ment appeared on February 25th last, in the usually well-informed 
Japan Times, a daily paper published in English, but under 
entirely Japanese proprietorship, management, and editorship. 
Similar statements also appeared in some of the vernacular 
journals to the effect that, since January 4th, 1897, some 10,000 
trade marks, 1000 patents, and 100 designs had been registered 
by foreigners at the Patent Bureau. Having good reason to know 
that this was about as wide of the truth as it could possibly be, I 
called the attention of the Director of the Bureau to it, and in reply 
he took the trouble to prepare and furnish the following very 
exhaustive statistics, which show a very different state of things. 
1 must explain that the thirtieth fiscal year, 1897, actually ended 
on February 15th, 1898, and similarly for previous years. I do 
not know why the returns for foreign patents, &c., were made up 
to March 23rd, 1898, unless it was in order to include the solitary 
case in which a foreigner obtained a patent, which was, I believe, 
registered a few days before. 

The Japanese and foreign applications are given separately, 
and are tabulated differently, the latter being given in fuller 
detail. 

Applications by Japanese for Patents, Trade Marks, and Designs. 















































Fiscal; Anno |Applica- Regis- Amend- Rejec- | Annul-| With- 

year. | Domini! tions. tered. ments. | ted. led. drawn. 
Zz 27 1894 1250 826 10 814 228 23 
= 28 1895 1122 823 13 578 382 17 
= 29 1896 1212 169 6 523 230 21 
rai 30 1897 | 1567 212 10 | 538 141 ll 
27 1894 1350 8i7 2 | 202 111 26 
28 1895 1373 923 1 173 154 25 
29 1896 | 1258 858 — | 618 188 3l 
30 1897 1966 1052 =~ 5 846 101 5 
z 27 1894 336 64 — 171 51 4 
& 28 | 1895 | 318 8 ee ae | 89 8 
z 29 1896 300 96 — | 182 91 5 
4 30 318 9) — | 2b 39 1 


1897 


Classified List of Foreign Applications for Patents from March 1st, 
1897, to March 23rd, 1898. 





Total number of applications .. .. .. 1. ss +s oe oe 104 
Specifications, drawings, models, &c., not yet completed ., 14 
Patent granted .. . 1 


Rejected, and re-examination not yet ‘demanded under 


Article XII. of Patent Law .. yo 
ge ae 1 
Re-rejected, and trial not yet demanded under Article XV. 

of Patent Law .. - ws ee 





ee ee a ae ae one ee ee 1 
Rejection completed... .. .. .. ge 5 
Inquiry, and explanation required ‘ 10 
Notice given to amend specification .. .. 0... .. «es 7 
Notice to file model or specimen, and prolongation of the 
prescribed time demanded nie ee ee 


Applications for copies of documents, Kc... ..  .. 6. ee 5 


Under examination .. .. 25 
Classified List of Foreign Applications for Registration of Trade 
Marks from November 21st, 1896, to March 21st, 1898. 
Total number of applications .. . 2138 
ce eT TR Pe ee 

Applications pending under Article XII., Rules of Practice 

of Law of Trade Marks eer 
Under examination Reiley irate reser ikeat mate eh canetsig oe ces as ae 
Rejected, and re-examination not yet demanded under 

Article XI. of Law of Trade Marks .. .. .. «. «. 5 
er ee ee er oe ree 9 
Rejected, and trial not yet demanded under Article XI. of 

Ta CE 5 e 55) ee ae eg) ee ee 3s) es. ARO 
RE sa oc ona! oe we) lbk cee ont, me) ew as 3 
Majection comoladed ... 2.0 6s se yes ce cs 8s oe ce OD 
Applications annulled. Oe 37 
Applications withdrawn .. .. 0... 38 


Classified Lists of Foreign Applications for Registration of Designs 
From January 27th, 1897, to March 21st, 1898, 
Total number of applications .. .. .. .. «2 2 « ef 1 
cs ps, ae 
Under examination (notice given 
Under re-examination 54 cad, oe ale ee : 

As regards foreign applications for patents, it will be noticed 
that out of the six cases finally decided, five, or 83 per cent., have 
been rejected, while eighteen others in various preliminary stages 
of rejection are awaiting their turn, like the monkeys drawn up in a 
row to be tlogged—ride Capt. Marryat. Now the reasons 
for rejection, according to the written Japanese law, are :— Previous 
public use, want of utility, want of novelty ; and no mention what- 
ever of protection previously obtained abroad as a bar per se to the 
granting of a Japanese patent is made, so a foreign applicant may 
think that he has a pretty clear case if his Japanese application is 
made within a few weeks or even months of the issue of his patent 
in another country. But he will find that a Japanese examiner— 
no doubt under direction from above—holds that the issue of an 
English or American patent on, say, May Ist, will bar an applica- 
tion made on May 2nd, on the ground of ‘‘ want of novelty.” So 
that until the present law is either differently interpreted or more 
clearly defined, it is imperative that an applicant for a Japanese 
patent should lodge Ris papers in the hands of his Japanese agent 
some weeks before the issue of his patent elsewhere, so as to give 
ample time to fulfil the necessary formalities. 

As regards the large percentage of refusals to Japanese appli- 
cants, I believe that in most cases want of novelty is the alleged 
reason ; and in that respect the same interpretation of the law is 
impartially applied both to natives and foreigners. But the result 
operates very differently upon the two classes. It is exceedingly 
improbable that a Japanese will first take out a foreign patent for 
his own invention, and afterwards apply for protection at 
home ; and it is not unreasonable’to suspect that all, or nearly all, 
of the applications so refused for want of novelty were other 
people’s inventions, to which the applicant could have no more 
claim than any other resident in Japan, and which had been, or 
could have been, actually—and not merely theoretically by a few 
hours or days—previously publicly known in this country. In the 
case of a foreign applicant it is probably his own invention for 
which he seeks protection. 
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Until Japan makes vp her mind to join the International Union | 


for the Protection of Industrial Property, it is a pity that she will 
not consent to adopt the German rule, which I quote from Mr, W. 
Lloyd Wise’s ‘‘ Gleanings from Patent Laws,” but with a somewhat 
longer period of grace, as Japan is a good deal further from every- 
where else than Germany is :—‘‘ The foreign official publication of 
a specification will not be fatal to the application for a German 
patent until after three months from the date of issue, if the Ger- 
man patent is applied for by the person who has applied for the 
abroad patent, or by his legal representative, and if the foreign 
State—or each of them in which the official publication shall have 
taken place—be one in which, according to a publication in the 
Imperial Gazette, reciprocity is guaranteed,” 

But I have always contended that there is a simple remedy for 
the foreigner’s grievance in this respect, available at once, without 
waiting for fresh legislation, or a new enactment of any sort what- 
ever. The regulations contain absolutely no prohibition of the 
issue of a Japanese patent on the ground that protection has pre- 
viously been obtained elsewhere; and if the examiners have 
hitherto had no conscientious qualms in assuming that protection 
obtained a few hours or days earlier on the other side of the globe, 
they need not henceforth feel very uneasy in assuming that, short 
of actual proof, no ‘public use” in Japan has occurred, or is 
likely to occur within six or seven months from the date of such 
protection. 

Unfortunately, the examiners and the powers that stand behind 
them do not approve of this idea, and the foreign applicant has 
no remedy except to take care that his Japanese application is no 
later than, and, if possible, anterior to, any protection obtained 
elsewhere, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE war is stil] the question of the hour in the Midland iron 
and steel trades. Inquiries which I have instituted among some 
of the leading merchants and manufacturers show that business is 
being greatly interfered with. One large firm relates their experi- 
ence in the following terms: ‘‘ Shipments to the United States 
have generally been curtailed ; not so much from fear that the 
cargoes will be captured by Spain, but in view of the uncertainty of 
matters in the United States, so many workpeople and clerks having 
volunteered for the army that business is almost at a stand- 
still. Shipments toCuba have necessarily stopped altogether. Upto 
last week orders have been received from Manila, but have not 
been put in hand on account of the impossibility of insuring the 
goods against war, shipments to that market having to be sent in 

Spanish bottoms, owing to a differential duty in favour of Spain. 

With respect to prices, they are firmer all round owing to the war, 

but there has been-no palpable advance with the exception of 

that of lead, as it was thought that shipments from Spain would 
cease. The advance, however, has stopped, and the price is now 
receding.” The foregoing views are those of one of the principal 

Midland exporting houses, who also do a considerable business in 

shipping machinery, iron and steel, and general metallurgical 

products to the States, Spain, the West Indies, and other countries. 

Another firm tells me—‘‘ The export trade to Spain and Spanish 
Possessions has come to a complete standstill. The import trade 
from Spain into England has not been much impeded, except that 
prices are advancing in consequence of the war.” A company who 
do a good deal in exporting galvanised iron remark to me upon 
‘*the falling off in the trade with the Philippines which has now 
been going on for some time owing to the rebellion and now to the 
war. Galvanised iron is perhaps the article that has suffered 
most, and we have had many orders cancelled both for that 
market and orders for stamped goods for Cuba.” A fourth firm— 
an important merchant house—call attention to the circumstance 
that the recent rise in lead was as much as 30s, per ton. 

Another matter which at the moment is occupying attention at 
the hands of the trade is the proposal to amalgamate some of the 
leading firms in the North Staffordshire and Lancashire finished 
iron trade, - Inquiries made on ‘Change this—Thursday—afternoon 
in Birmingham show that negotiations are still proceeding, but 
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that no definite result has yet been arrived at. It is unde 
that what is wanted is to lessen the competition which now = 
between the two districts in several descriptions of = 
but chiefly in hoops and bar iron. The firms jn this res 
of the kingdom who are chiefly interested in the pro 
combination are understood to be Messrs. Robert Heath and So, 
and the Butterley Company, Limited ; whilst among the leading 
spirits of the movement in the North are understood here to be th 
Pearson and Knowles Coal and Iron Company, Limited, of Warrj . 
ton; Thomas Walmsley and Sons, of Bolton; Monks, Hall, and¢ a 
Limited, of Warrington ; and the Wigan Rolling Mills Com oat 
Limited. It is felt in Staffordshire that if some sort of an ana 
ment could be arrived at it would be better for the trades of Ik 
districts. In connection with this matter it may not be Bes 
esting if I point out that there is not at the present time pd 
great discrepancy between the bar iron output of the two district. 
Lancashire having produced last year 77,866 tons, and North 
Staffordshire 82,975 tons, and this approximation of producti; 
doubtless helps to make the existing competition more keaaly 
felt. In hoops, however, there is a much greater difference 
North Staffordshire leading with a make of 32,440 tons last 
year, and Lancashire making during the same period on| 
about half the amount, or 16,869 tons, I may in 
mention that one reason why the makers of hoops in both dis. 
tricts are desirous of making the course of trade run as smoothly 
as may be is the great falling off which has taken place of late jn 
the American demand. Both districts used to furnish large 
quantities to the United States, mainly for cotton baling ~ 
poses ; but the Transatlantic market now makes for itself, an as 
an instance of the rapid decline which has taken place, I may call 
attention to the circumstance that the total British exports to the 
United States, not of hoops alone, but of ** hoops, sheets, and 
boiler and armour — ”—a heterogeneous combination, truly— 
fell, according to Board of Trade returns, from the sufficiently 
poor total of 7307 tons in the year 1896 to the miserable total of 
only 259 tons in 1897. No wonder the hoop firms in both districts 
are ‘looking round the corners” just now in order to sée what 
they can do to improve the position of the industry, 

With regard to the position of other departments of the iron and 
steel market, there is nothing new to report on the week, except 
it be a further welcome strengthening in the unmarked bar de. 
partment. Prices remain as last quoted all round. 

The arbitrators appointed under the South Staffordshire Mines 
Drainage Acts—Messrs, Alfred Young, Tylden Wright, and Edward 
Terry—sat at Dudley on Wednesday, and made a draft award for 
the Tipton district of 9d. per ton on coal and ironstone and slack, 
and 3d. per ton on fire-clay and limestone. A number of firms 
appealed for graduation, and were scheduled according as their 
| circumstances in the opinion of the Court entitled them to relief, 
A number of new firms were also brought within the Act, they 
having commenced operations, and these cases included some new 
workings by the Earl of Dudley, who was scheduled in accordance 
with the special Act of Parliament under which his mining pro. 
perties are always dealt with by the Commission. The annual coal 
output of the Tipton district was stated to be about 700,000 tons, 
and satisfactory accounts were given of the working of the Com. 
missioners’ engines, 

A prominent member of the South Staffordshire heavy iron. 
founding and engineering trades passed away on Wednesday, in 
the person of Mr. Charles Cochrane, of the firm of Cochrane and 
Co., Dudley, who died at his residence near Stourbridge. Mr, 
Cochrane had been ill since the end of last year, and his decease 
was not unexpected. He was a man of strong mind and large 
abilities, which he showed, not only in the important business of 
Cochrane and Co., but in other directions. He was associated with 
| the public life of Dudley for many years, and filled the position of 
chief magistrate in the early days of the incorporation of that 
borough. He had travelled a great deal, and was known in all 
the centres of the iron and engineering industries, and had assisted 
in carrying out some important engineering works at home and 
abroad, 
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NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—There was quite a brisk market at Manchester on 
Tuesday, both raw and manufactured material meeting with a 
more active inquiry than for some time past ; whilst in prices the 
tendency was decidedly in a hardening direction. For pig iron 
there is a fairly large demand; buyers, in fact, being more 
numerous than sellers, and with comparatively little offering in 
the market, some of them are experiencing no small difficulty in 
covering their requirements. Low selling has practically dis- 
appeared, and makers are very cautious about committing them- 
selves to forward engagements. Local makers remain firm at 
their maximum basis of 45s. 6d. for forge to 48s. 6d. for foundry, 
less 24 delivered here, and booking only limited quantities. The 
informal advance of 6d. per ton on Lincolnshire forge has been 
officially adopted as the list basis; and the principal makers 
strongly urge that foundry qualities, in which they are heavily 
sold, should also be similarly advanced; but this has, 
for the present, been over-ruled. The list basis is now 
43s, 6d. for forge to 45s, 6d. for foundry, net delivered Man- 
chester. Quotations for Derbyshire foundry are scarcely more 
than nominal, at about 49s. 6d. to 50s. 6d. net delivered Man- 
chester. Outside brands offering here have stiffened up about 3d. 
per ton, Middlesbrough being quoted 48s, 10d, for G.M.B.’s to 
49s, 4d. for named brands, net cash, delivered by rail Manchester, 
with Scotch iron about 49s. 9d. to 50s. for Glengarnock, and 5s. 
to 50s, 3d. for Eglinton, net prompt cash, delivered Manchester 
docks. Very little American pig iron is obtainable, except some 
of the high-priced special brands. 

In the finished iron trade, makers report a brisk demand for bars, 
with list prices now quoted £5 15s. to £5 17s. 6d. for Lancashire, 
and £6 the minimum for North Staffordshire qualities, delivered 
here. Hoops also meet with a better inquiry than for some time 
past, and are very firm at the association list rates of £6 10s. for 
random to £6 15s. for special cut lengths, delivered Manchester 
district, and 2s. 6d. less for shipment. Sheets remain at about 
£6 15s. delivered here. 

The steel trade maintains much the same strong, healthy tone as 
reported last week. Hematites are in active demand, with 
prices hardening, 59s. to 60s., less 24, representing about the 
minimum for good foundry qualities delivered here. Local billets 
remain at about £4 6s. 3d. net cash ; steel bars range from £6 and 
£6 5s. to £6 10s., with boiler plates stiffening up to a general 
quotation of £6 12s, 6d., although orders for poet delivery 
might here and there still be placed at £6 10s, delivered in this 
district. 

The reports from the trade union organisations connected _ with 
the engineering industries fully bear out what I have previously 
stated as to the general activity throughout this district, the 
employment returns showing a further decided decrease in tho 
number of out-of-work members, which, in the Amalgamated 
Society of Engineers and the Steam Engine Makers’ Society has got 
back to something like the normal level, representing a little under 
4 per cent. of the total membership in the former organisation, and 
2 per cent. in the last-named society. In the Manchester district, 
however, the Amalgamated Society of Engineers have a larger 
percentage of unemployed than in other important centres, whilst 
the United Machine Workers’ Association, which has suffered more 
than any other organisation as the result of the recent dispute, has 
6 per cent. of the total membership on donation, and in the Bolton 
and Oldham district this society has still a very large proportion of 
its members unemployed. The reports I receive from representa- 
tives of engineering trade employers in this district show no 
specially new feature, briskness prevailing throughout practically 
all branches, many of the principal firms being so full of orders 
that they do not care at all about quoting at present for new work 





























es 








THE ENGINEER 


465 








May 13, 1898 


ee . 
‘ficulty being rather to complete what they have already in 
the diffieu’ V he specified periods of delivery. 
hand within gy no this week of inspecting a very simple device 
[ had an O} y dry surface in rainy or snowy weather for all 
for ee outdoor seats, such as tramcar and deck seats, 
descrip arden seats, &c., whilst the same arrangement is 
park ee o acable in ensuring a clean surface during dusty 
equally page summer. This arrangement, which has been 
weather, és Mr. William English, of Manchester, consists of an 
patented | formed of narrow flat strips of wood, riveted securely 
og wee leather—or pegamoid, it has been suggested to use 
pap seonting an even surface, the usual width of a single seat, 
ond pe slipped loosely round the seat board, and by means of 
whic ia ver holes or rings placed at suitable intervals, this roll can 
wk iy revolved, bringing any portion into position for a seat, as 
bat nat required. Thus, in the event of a seat having been exposed 
pt no dust and rendered unfit for use, the person desiring to 
w roo has simply to draw the roll backwards or forwards, and a 
arate dry or clean portion is brought into position, whilst the 
Pl is of adequate length that another dry portion sufficient for a 
ie t is still in reserve, if found necessary. In addition to this, as 
Pes roll is revolved in either direction, it is, underneath the seat, 
prought into contact with an india-rubber scraper, which takes off 
either dust or heavy moisture, and even the portion of the seat 
which has been exposed to the rain is very quickly dried, and 
again rendered fit for use. In order to keep the roll laterally in 
position upon the seat board, each end of the board is formed with a 
rim, and where there are a number of combined seats, a rim is formed 
between each two seats—every seat being, of course, independent in 
action—and to this rim a strip of brass projecting on either side 
can if desired be secured. ‘To prevent rain or snow getting 
pebind or in front of the roll, a wooden shield is secured to the 
front or back of the seat, or to both, if necessary. This revolving 
seat was put to very exacting tests, with results that were in every 
way satisfactory, the only question being whether in its present 
form it is sufficiently strong to withstand the very roughest usage. 
With regard to the proposed combination in the finished iron 
ie, to which I referred last week, it seems now probable that it 
will be limited to the leading manufacturers in the Lancashire 
district. At the adjourned meeting held in Manchester on 
Tuesday, presided over by Mr. Bleckley, of the Pearson and 
Knowles Coal and Iron Company, all the principal Lancashire 
manufacturers were again present, but the North Staffordshire 
firms who took part in the first meeting were not represented, I 
understand the North Stafforshire makers consider it scarcely 
necessary that they should be members of a combination such as 
the Lancashire makers propose, and would prefer that the 
latter should form an association of their own, which. might be 
the means of regulating prices and securing more unity of 
action upon other matters connected with the interests 
of the trade. When such an association had been esta- 
blished on a strong basis, there might possibly be some 
sort of combination with the North Staffordshire makers ; in the 
meantime the latter would act in harmony with any decision that 
might be come to by the |Lancashire associated makers, and cer- 
tainly would not enter into competition with any prices that might 
be fixed as a minimum basis by the Lancashire association. 
Although no actual association has yet been definitely established, 


trac 


| understand that an informal agreement has been come to by the | 


Lancashire finished iron makers that meetings shall be held 
regularly to consider prices, together with other matters affecting 
the trade, and that at the meeting on Tuesday an arrangement 
was arrived at that the minimum basis price for bars delivered in 
the Manchester district should be £5 15s. per ton. 

I understand that in other branches of trade combinations of 
manufacturers are also in contemplation. The iron and steel tube 
makers are endeavouring to form an association for the regulation 
of prices, which of late years have been very much cut up by com- 
petition, A similar combination amongst the manufacturers of the 
better qualities of steel plates for boilermaking purposes is also 
being pushed forward, negotiations being in progress with a view 
of securing the adhesion of the leading houses both in England 
and Scotland. 

In local engineering trade circles the recent announcement of 
the death of Mr. Joseph Whitworth Hulse has been received with 
general regret. Only last year Mr. J. W. Hulse took over, on the 
death of his father, Mr. W. W. Hulse, the well-known business of 
Hulse and Co,, Salford, whose works he first entered in 1876 as an 
apprentice under his uncle, Mr. J. 8. Hulse. During the recent 
engineers’ strike he was the late Colonel Dyer’s colleague on the 
executive of the local branch of the'Employers’ Federation, of which 
he was a vice-president, and at a recent meeting of the above associa- 
tion a vote of condolence with the relatives of the deceased gentle- 
man was passed. J may add that the funeral was largely attended 
by personal friends and employés, and by a deputation from the 
Employers’ Federation. 

In the coal trade, although there is a slackening off in the 
demand for house-fire qualities owing to the season of the year, 
a very fair business is sti!] being put through generally, and it is 
only in exceptional cases that pits have had to go on short time, or 
where stocks of any moment are accumulating. With, however, 
supplies beginning to hang upon the market, prices have got back 
to something like the level at which they stood before the South 
Wales dispute gave a temporary stimulus to the market, but at 
these prices colliery preprietors are not disposed to contract for- 
ward. The lower class round coals continue in active demand, 
generally for steam, forge, and other manufacturing requirements, 
and colliery proprietors have no difficulty in maintaining the 
slight advance which, during the last month or so, has been 
secured on this description of fuel; 7s. remaining about the 
average figure for good ordinary qualities at the pit mouth, 

With regard to common coals for locomotive purposes, the con- 
tracts for which were practically settled at this time last year, but 
which for the present remain in abeyance, the leading colliery 
proprietors seem determined to hold out for an advance of about 
ls, per ton on last year’s prices, whilst in gas coal contracts 
advances of 6d, to 9d. are being quoted, where tenders are now 
being asked for, 

Engine classes of fuel are rather more plentiful, inferior sorts 
especially being rather a drug on the market, and, to clear off 
anything like quantities, lower prices are in some cases being taken, 
but generally list rates are without quotable change. At the 
pit mouth common slackZcan be bought from 3s. to 3s, 6d. ; 
medium averages 3s, 9d. to 4s, 3d., and better qualities 4s, 6d. to 
4s, 9d, per ton, 

A fairly good shipping business is still reported, but the extra 
pressure for supplies has almost disappeared, and prices continue 
to recede to something ‘ike old rates. Good ordinary qualities of 
steam coal, delivered ports on Mersey, now range from about 
8s. $d. and 9s, to 10s. per ton. 

Barrow,—A very firm tone prevails in the hematite pig iron 
trade, and makers show themselves very indifferent as to making 
sales, being so well sold forward, and having prospects of a much 
better run of prices in the early future. Holders of warrant iron 
are also very firm, and transactions are only noted to a compara- 
tively small extent, 720 tons having been cleared during the week, 
leaving the stocks in hand at 172,506 tons, or 11,944 tons less than 
at the beginning of the year. Makers quote 51s. to 52s. 6d. net 
f.o.b, for parcels of mixed Bessemer numbers, net f.o.b., and 
warrant iron has advanced to 51s. net cash sellers, 50s. 114d. 
buyers, Forty-one furnaces remain in blast, as compared with 
»/ in the corresponding week of last year. 

There is a great searcity of iron ore in this district, although 
raisers are bringing to the surface all the metal they can, The 
fact is that some of the old pits are being gradually worked out, 
and there has not been much enterprise in the search for new 
pockets of ore, although in the case of recent explorations in the 
neighbourhood of Dalton and Askam satisfactory finds of good ore 
ave been made, Prices are firmer at 11s, 6d. to 18s, 6d. net at 
mines for good average sorts, while best descriptions are still at 


16s., on are difficult to buy. Spanish ores are still Jargely im- 
ported, 

In the steel trade there is a very busy tone, and in every depart- 
ment full activity is maintained. The heavy rail mills are very 
busily employed, and an order is reported for 10,000 tons for the 
Kast Indian Railways ; it has been placed with the Barrow Com- 
pany. Prices are very firm, and £4 10s, is still the average quota- 
tion for heavy sections. For shipbuilding material the demand 
has increased considerably, and prices are quoted up as high as £6 
for boiler descriptions, with angles at £5 15s, Makers are, how- 
ever, very fully sold forward, and cannot accept much new business 
that requires early attention. In other branches of the steel 
trade there is very great activity, and orders ars freely offered. 

The shipbuilding trade is very briskly and very steadily em; loyed, 
and although no new orders are reported the workshops and yards 
are all full of activity, and this is likely toremain the fact for a con- 
siderable time to come. The first-class cruiser Niobe jleft Barrow 
for Devonport on Saturday, and arrived at her destination on Mon- 
day morning. Here she will be copper sheathed, and then undergo | 
her official trials. 

In the coal trade business is brisk and prices are very firm. Coke 
is in good demand at steady prices. 

Shipping returns show that exports are well maintained at West 
Coast ports. Last week 11,685 tons of pig iron and 8353 tons of 
steel were exported, as compared with 10,255 tons of pig iron and 
12,377 tons of steel in the corresponding week of last year, showing 
an increase of 1430 tons of pig iron and a decrease of 4024 tons of 
steel. The aggregate for the week represents 177,471 tons of pig 
iron and 193,755 tons of steel, as compared with 154,576 tons of 
pig iron and 162,464 tons of steel in the corresponding week of 
last year, showing an increase of 22,895 tons of pig iron and 31,291 
tons of steel, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

NEARLY all the pits in South Yorkshire are now working full 
time. The extra demand caused by the stoppage of collieries in 
South Wales has come just at the time when the local collieries are 
usually giving a minimum output. During Easter week there 
was a scarcity of coal, and steam coal was being sold for prompt 
shipment at 2s, to 3s. per ton above the normal price, but during 
the past week the advance has come down to about Is, to 1s. 6d., per 
ton. House coal at present is in much better demand than usual, 
a good deal having been sold recently for use as steam coal, while 
the supplies received from the north of London and other markets 
have been considerably below the average. By both the Midland 
and Great Northern routes to London a fair tonnage is being 
forwarded. Locally the prices are not much changed, although 
those who have to buy in the open market day by day have to 
pay more money. In such instances an adyance of 6d. to 7d. 
per ton is made on London account, and the demand is not 
affected thereby. Best Silkstones are now at from 10s, to 11s. 
per ton ; ordinary from 8s. per ton; Barnsley house from 9s, to 
10s. per ton ; seconds from 9s, 6d. per ton. 

There is rather less doing in steam coal, although heavy tonnages 
| have been sent to the Humber ports. Several ships are stated to 
have had to move on to Northumberland town, owing to the lack 
of facilities for loading at Hull. A good business has been done 
with Grimsby, The bulk of the trade is on contract account at 
7s. 3d. to 7s, 9d. per ton, special supplies making lls. 6d. to 
12s, 6d. per ton. Engine fuel is firm at 6s. to 7s. per ton in nuts ; 
screened slack from 5s. per ton, and 2s, per ton being obtainable 
for pit slack. Blast-furnace coke is in good demand at prices 
ranging between 10s, 6d. and 11s. 6d. per ton at the ovens. More 
than usual interest attaches to the coal trade with Hull at present 
owing to the South Wales stoppage. During last month the total 
weight sent to the port from the Yorkshire coalfields was 253,056 
tons, as compared with 188,363 tons in April, of 1897. This 
very large increase, equal to 34°3 per cent., is partly attri- 
butable to the Yorkshire coalfield supplying a good deal 
for the South, which usually went from Wales. It is also 
due, however, to improvement in the exports to foreign coun- 
tries. During the four completed months of the year the 
total weight of Yorkshire coal taken to Hull was 824,848 
tons, as compared with 707,248 tons, an _ increase on 
the four months’ trading equal to ahout 16°6 per cent. There 
were exported from Hull last month 88,795 tons, compared with 
63,338 tons, an increase of 40 per cent. over April of last year. 
For the four months the weight exported was 246,935 tons, 
against 222,342 tous for the first four months of 1897, the increase 
on the completed period being thus 15 per cent. The principal 
increasing markets were: South America, which took 1017 tons last 
month, against 4088 tons in April, 1897; Austria 2394 tons, 
against 199 tons ; Bermudas, 1814 tons ; East Indies, 1126 tons ; 
Egypt, 2155 tons ; Gibraltar, 2086 tons ; Malta, 4624 tons, against 
nil last year in each instance. Italy took 6355 tons, against 
581 tons in April last year. The decreasing markets were 
Norway and Sweden, which took 24,633 tons, against 20,163 tons ; 
Russia, 1888 tons, against 4635 tons ; Germany 9006 tons, against 
11,890 tons ; France 3733 tons, against 1535 tons, Spain does not 
appear in the list at all for last month. 

In the heavy trades the briskness lately reported continues to be 
maintained, although the orders are not of the magnitude which 
were at one time anticipated. There is, however, abundance of 
work in military, engineering, railway, and marine departments 
for some months to come. The Spanish-American war has had 
less effect on trade than was anticipated. ‘‘If one did not read 
in the newspapers of the war between the United States and 
Spain, in would not be known in our business.” That was the reply 
given by the chief official in one of our largest works this week. 
It is injuring more severely those in the lighter trades, such as 
tools, files, saws, cutlery, and similar goods. A number of con- 
tracts for both America and Spain have been cancelled, and other 
orders have been suspended for a time. The feeling here is that 
the war will be of brief duration, and will not have a permanently 
adverse influence upon Sheffield trade. In one direction, the ivory 
markets, it has caused the Americans to be absent, as an enor- 
mous quantity of ivory is used up in the States, and forwarded for 
piano keys and similar purposes, and the absence of the American 
buyers has checked for the moment the rapid advances which have 
taken place at recent sales. In spite of the increased use of 
celluloid or other substitutes, the call for ivory continues brisker 
than ever, and high-class goods handled with West African ivory 
are more freely ordered than other classes, 

Hematite pig iron is a little dearer. It has moved up from 
ls. to 2s. per ton, as it was thought there might be some 
difficulty in obtaining hematite ore from Spain, and there is also 
a slight upward movementin freights. The importation of Spanish 
ore is about 5,000,000 tons per annum, and, of course, if regular 
supplies were interrupted it would be rather a serious matter, but 
as the exportation of ore from Spain is a source of income to that 
country, it is not considered that a war which has its scene of 
— distant from Spain is likely to interfere with the sup- 
lies. 

Hematite pig iron is offering at prices ranging between 59s, and 
61s. per ton according to brand, the East Coast or West. Common 
forge iron is selling at 41s. to 42s, per ton. 

All branches of the iron and steel trade are in a healthy state. 
Shipbuilders never had more work in hand, and railway companies 
are increasing their rolling stock ata great rate. Everything points 
to good trade for a considerable time to come. The armour-plate 
shops are being pressed to their utmost capacity. Extensions 
which have been in hand to enable the manufacturers to meet the 
demand for the new Krupp armour are nearing completion, and 
the Sheffield armour-plate works will very shortly be fully equipped 
for dealing on a scale adequate to all likely requirements with this 
new armour, 

The Board of Trade returns for the month show that the export 











trade in cutlery amounted to £38,337, and for the three months 
£164,178. No comparison with the previous period is possible, as 
cutlery and hardware were not then classed separately. In steel 
unwrought the export trade last month reached a value of £221,277, 
against £234,200 for the corresponding month of last year. In 
manufactures of steel and iron combined the value for the month 
was £76,890, against £72,830, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


AN upward movement has this week been in progress in the iron 
and allied trades of this district, and the situation generally is 
more favourable than it has been. Ordinary Cleveland pig has been 
bought rather freely this week for early delivery, and the minimum 
price for No. 3 G.M.B. has been 40s. 3d. per ton, but since Tuesday 
40s. 6d. has been paid, and 40s. 9d. has become the general quota- 
tion of both makers and merchants. There has been a sharp rise 
in warrants, the gain being 7d. per ton this week up to Wednes- 
day, and the price was a better one than has been reported since 
the early days of March. No. 4 foundry has gone up to 39s. 9d., 
grey forge to 38s. 6d., and mottled and white to 38s. 3d. There 
has certainly been good ground for the advance in forge pig. For 
a considerable time it has been somewhat of a drug upon the 
market, owing to the heavy stocks, the accumulation being brought 
about by the adoption of the eight-hour shifts at the blast furnaces. 
For scme time after that the furnaces worked badly, and produced 
an unusually large proportion of forge iron, so that there resulted 
a plethora of that, and rather a scarcity of foundry qualities. That 
is being corrected now, as the furnaces are doing better. The 
extra output of forge was not profitable to the makers, as they have 
had to take 2s. per ton less for it than for No. 3, whereas in ordinary 
times the difference is not more than 1s. per ton. 

It is satisfactory for the ironmasters of this district that they 
are sending an increased quantity of iron to Scotland, as that 
makes up in some measure for the lessened export to the Con- 
tinent. Compared with Scotch iron, Cleveland iron is cheap. 
Thus, Scotch warrants are now over 6s. per ton dearer than Cleve- 
land, whereas the excess is usually only about 4s, 6d., it taking 
that amount to deliver Cleveland iron to the Scotch founder. 
Last year at one time the difference was only 2s. 9d., and 
lessened deliveries of Cleveland iron to Scotland were the result. 
Scotch iron being rather scarce, and Cleveland iron being favour- 
able in price on increased quantity, is being bought on Scotch 
account. 

Most makers of East Coast hematite pig iron have advanced 
their prices, as not only is there a pressing demand, but the cost 
of production is increasing. Odd lots of mixed numbers have 
been sold this week at 51s. per ton, but nearly all producers and 
merchants now quote 52s., and some even 52s. 6d. Makers will 
not sell for forward delivery, as they are not sure of their supplies 
of ore, owing to the trouble in Spain. If, however, there is no 
interruption to deliveries the ore will be dearer, as a tax on 
shipping to the extent of a peseta per ton is almost sure to be put 
on, and this, though paid in the first instance by the shipowner, 
must really come out of the pocket of the consumer of the ore. 
The difficulties which are threatened in the hematite iron trade 
will to some extent be favourable to the producers of pig iron 
from Cleveland ores, as it will doubtless lead to the consumption 
of more basic steel, as this can be used for rails and angles, and 
would perhaps stimulate the production of such basic steel plates 
as would pass Lloyd’s tests. The present price of Rubio ore for 
immediate delivery is 15s. per ton delivered in the Tees or Tyne, 
but no merchant is prepared to sell for forward delivery. 

The demand is good in nearly all branches of the manufactured 
iron and steel industries, and the tendency of prices is upwards. 
There can be no doubt that this improvement is genuine, and not 
speculative, as it is believed to be in part in the pig iron market. 
Steel plates have further advanced, and for shipbuilding £5 17s. 6d. 
per ton, less 24 per cent. at works, is being asked for them. The 
high price is reducing the demand from abroad for them, and it is 
reported that a large quantity of American plates have been con- 
tracted for to be delivered in this country, though not in this 
district. Manufacturers in the North of England were never so 
well off for plate contracts, and adhere very firmly to their ad- 
vanced quotations. Steel ship angles have been raised to £5 1ds., 
and steel sheets, singles, to £7 2s. 6d., both less 24 per cent., and 
f.o.t. The bar iron makers report a substantial improvement in 
their business this month, and some are so well off that they can 
‘pick and choose” their customers ; for months their price for 
common iron bars has been stationary at £5 5s. per ton, this 
week it has been raised to £5 7s. 6d., less 25 per cent. at 
works. Iron plates and angles have not shown the increase in 
demand that is reported in connection with steel, and the 
prices have not been altered for some little time. Heavy steel 
rails continue nominally at £4 10s. net at works, and demand is 
rather quiet. At the works of the Stockton Malleable Iron Com- 
pany, Stockton, there has been a strike of cranemen, enginemen, 
boilermen, and firemen this week, which stopped the whole works, 
The object of the strike was to obtain the dismissal of two firemen 
who refused to pay up their contributions to the society, and the 
unionists endeavoured to coerce the employers into forcing these 
two men to rejoin. As the works are very brisk, and a continuance 
of the strike would be attended with serious results, the firm with- 
drew the two men, and operations were resumed. 

Plans have been passed for the generating station in connection 
with the West Hartlepool electric lighting scheme. A refuse 
destructor is to be erected near thereto, and the .eat from that 
utilised. The town already has electric tramways. The Middles- 
brough and Stockton electric tramways are now nearly completed, 
and experimental cars are to be run in a few days. 

The shipbuilding and engineering industries continue very brisk, 
and, notwithstanding the higher prices, orders for new vessels are 
received as freely as ever. 

A good business is being done in the coal trade of the North of 
England, though it is not so pressing asit was just after the Welsh 
strike began, and prices are easier, as the competition of Scotch 
and South Yorkshire firms is keener. Still 13s. f.o.b. can be 
obtained for best Northumberland steam coals, and this is 50 per 
cent. more than the figure ruling in March. The Northumberland 
coalowners have agreed to give the men 7} per cent, advance of 
wages until the next ascertainment is forthcoming. They state 
that the average price of Northumberland coal in March was 
5s. 2°15d. per ton, and in April, 5s. 11°92d., the average of the two 
months being 5s. 6°98d., or 4d. more than in the last quarter, and 
this would give the men 5 per cent. advance, but they agreed to 
74 per cent. BestDurham gas coals are quoted at 9s. per ton f.o.b. 
The Newcastle and Gateshead Gas Company is in the market for 
the supplies of gas coal for the next twelve months; it will 
require about 250,000 tons. Blast furnace coke is obtainable for 
delivery over next half year at an average of 13s. 9d. per ton 
delivered at Middlesbrough, but foundry coke for export is scarce 
and dear, 18s. f.o.b. being generally asked. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been comparatively strong this week. In- 
quiry has improved, and prices have advanced more steadily than 
before. The smallness of stocks is an occasion of some anxiety to 
consumers, who are under obligation to obtain continuous supplies 
of raw iron, and there accordingly appears to be more anxiety 
than usual to purchase. Certain depressing influences are still at 
work in the market, but in spite of these the course of values is 
steadily upwards, 

In the Glasgow warrant market, business has been done in 
Scotch iron from 46s, 44d. to 46s, 104d. cash, and 46s, 8d. to 
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47s. 1}d. one month. There has been a little more inquiry for 
Cleveland iron, which has sold at 40s. 3d. to 40s. 5d. cash, and 
40s. 8hd. to 40s. 10d. one month. The demand for hematite iron 
is brisk, especially for future delivery. Cumberland warrants 
have been done at 50s. 8d. and 50s. 8$d. cash, and 50s. 114d. to 
5ls. 35d. one month. There has been no business in this market 
in Middlesbrough hematite. 

The prices of Spanish ore are somewhat higher owing to the 
war, and freights have gone up 6d. to 9d. per ton within the last 
two or three weeks. On this account, and also because further 
advances are soon expected, the market for Scotch-made hematite 
has become much firmer, and prices are again higher. Merchants 
quote 54s. 6d. per ton, for delivery on receiving wagons at the 
steelworks. Since last year the output of hematite has been 
increased to the extent of two additional furnaces. 

The total number of furnaces in blast in Scotland is now eighty, 
compared with seventy-nine last week, and eighty-one in the 
corresponding week of last year ; and of these forty are producing 
hematite, thirty-four ordinary, and six basic iron. 

The prices of Scotch makers’ iron are very firm, and a number 
of advances have been made ; but at present the rates are prac- 
tically nominal, although it would be pretty near the mark to 
assume that the special brands are Is. up all over. Govan and 
Monkland, Nos. 1, f.o.b. at Glasgow, 46s. 74d.; Nos. 3, 46s. 3d.; 
Wishaw and Carnbroe, Nos. 1, 46s. 10}d.; Nos. 3, 46s. 45d.; Clyde 
and Summerlee, Nos. 1, 5ls.; Nos. 3, 47s. 6d.; Gartsherrie and 
Calder, Nos. 1, 51s. 6d.; Nos, 3, 48s.; Coltness, No. 1, 52s. 6d.; 
No. 3, 48s.; Glengarnock at Ardrossan, No.1, 51s. 3d.; No. 3, 
46s. 3d.; Eglinton at Ardrossan, for Troon and Dalmellington 
at Ayr, Nos. 1, 48s. 3d.; Nos.i3, 46s. 9d.; Shotts at Leith, No. 1, 
52s.; No. 3, 48s.; Carron at Grangemouth, No. 1, 51s. 6d.; No. 3, 
48s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4587 tons, compared with 5950 in the corresponding 
week of last year. The foreign demand does not sensibly increase, 
bat there are inquiries which might possibly lead to additional 
business in the nearfuture. The arrival of Middlesbrough pig iron 
at Grangemouth have been 10,650 tons, against 7522 in the same 
week of last year. 

In the coal trade the feeling has been somewhat easier, although 
a large amount of business is still being put through. 

Coals are down about Is. 6d. to 2s. per ton from the highest 
quotations of the past month. Main coal is quoted f.o.b. at 
Glasgow, 10s.; steam, 8s. ; and splint and ell, 9s. per ton. 

















WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Wit only a few non-associated collieries at work in the Cardiff 
district, the export again last week exceeded 100,000 tons, and in 
addition large quantities are being sent to various parts of the dis- 
trict. But for this many other industries besides the leading ones 
would have stopped. While Cardiff coal exports are being as well 
maintained as could be expected, Swansea is not at all behind, 
and despatched more coal last week than at any period of the 
strike, exceeding 31,000 tons. Newport, too, is gaining strength, its 
total, foreign and coastwise, last week amounting to 16,136 tons. All 
this is, in a way, satisfactory, but the monthly returns show a 
lamentable falling off generally. The total quantity sent away 
from the Welsh ports during April amounted to only 495,929 tons, 
as against 1,719,022 tons during April, 1897, a loss of 1,223,093 
In round numbers, this alone represents a lessened revenue 

of at least half a million sterling. Taking the quarterly return, 
this indicates a substantial business in other industries. Thus 
Cardiff, while sending away with all April’s shortcoming over 
tive million tons coal, exported 25,000 tons iron and steel, 
26,000 tons coke, and 100,000 tons patent fuel. Newport, 
Mon., during the quarter despatched over a million tons coal, 
nearly 8000 tons iron and steel, 4000 tens coke, and over 7000 tons 
patent fuel. Swansea total was 572,476 tons coal, 4167 tons iron 
and steel, 7316 tons coke, and 115,011 tons patent fuel. Llanelly 
total coals was 77,376 tons. 

An investigation of the quarterly totals further endorses an 
opinion often expressed in this column, that strikes throw a 
shadow in advance, as well as causing calamities during and after 
their occurrence. To instance this | will only take Cardiff totals : 
though, with slight exception, the totals of all the ports support 
the view. In January, in round numbers, Cardiff shipped 
1,700,000 tons of coal; in February, 1,600,000 tons; in March, 
1,300,000 tons; and in April, 326,000 tons. This proves incon- 
testably that the confidence of buyers began to waver with the 
passing of the months. It was the same in iron and steel, the 
same with one exception in coke, and the same in patent fuel. 
Each industry began to feel the evil influences at work. And 
the mischief of it is, that these losses cannot be made up; the 
various orders have gone to other quarters, leaving Wales all the 
poorer. 

One of the most interesting duties of the present is to note the 
-character and destination of coal exports, from Cardiff in parti- 
cular. I simply give facts. May 4th three cargoes were despatched 
Cadiz totalling 5000 tons. May 5th 2000 tons to Cadiz; 
On the 6th 3600 tons to Rio, and 3500 tons coal 
to Monte Video. On the 7th 6400 tons to Perim, 2200 tons to 
Malta, and 3300 tons to Jamaica. May 9th, Cardiff, 4350 tons to 
Cadiz, 2500 to Rio, and three smaller consignments to Havre, 
Bordeaux, and Chautenay. The principal coal shipments of 
Swansea last week were as follows :—14,908 tons to France, 1550 
tons to Portugal, 1930 tons to Denmark, 1348 tons to Germany, 
330 tons to Italy, 2750 tons-to San Francisco, and 1013 tons 
bunkers to American ports. On the 10th Cardiff shipped 2260 tons 
to Genoa, 1030 tons to Havre, 1600 tons to Bahia, 2050 tons to 
Arosa Bay, 5000 tons to Java, 700 tons to Rouen, and 3500 tons to 
Hongkong. Barry during the week has despatched several vessels 
to Cadiz. 

The leading complaint on’Change, Cardiff, continues to be scarcity 
of steam coal, though the unassociated collieries are working at 
high pressure. Midweek it was stated that there was a moderate 
inquiry for prompt and early shipping, but that the commodity 
was scarce owing to the heavy stems. The closing prices were as 
follows:—Best steam, 23s. to 24s.; drys, 15s. 6d. to 16s. 6d.; best 
Monmouthshire, 17s. to 18s.; seconds, 14s, to 16s. 6d.; best steam 
smalls, 9s. to 9s. 6d, seconds, 7s.; drys from 6s. 6d.; best house 
coal, 22s. to 24s.; No. 2 Rhondda 12s, 6d. to 13s. This class of 
coal is in strong request for bunkering purposes. Coke is beginning 
to figure amongst quotations again. Latest prices :—Furnace 
coke, 17s. 6d. to 18s.; foundry, 20s. to 21s, The principal 
output of coal and coke is being secured by inland customers. 

Swansea prices, anthracite, remain. Steam and bituminous coke 
and patent fuel according to private arrangement. Swansea Valley 
prices, 16s. to 18s. at the pit mouth ; Llansamlet, house, 13s. 6d. 
This dearth of quotations, which, in most cases, now are only 
nominal, must be taken as applying specially to iron and steel. 
Works have been able to get a little coal, Cyfarthfa and Dowlais 
from the Universal, and from Monmouthshire collieries, which 
enable them to maintain some degree of life. At Dowlais the 
furnaces are out or damped down. Cyfarthfa has two in and 
two out, and still makes a brave show. Repairs and labour 
work form the chief business at all works. It is under- 
stood that pig iron is dearer, and the quotation for tin-plates 
is 10s, f.o.b, Swansea for 1.C.’s. Most prices for the small produce 
is as per special arrangement. Most works hold large stocks of 
foreign ore, so that with a resumption of colliery work they would 
be able to tide over a little time. One cargo came to Cyfarthfa 
this week from Bilbao and another to Swansea, and a cargo each 
have come in for Walesfrom Duddonand Carthagena. A quantity 
of pig iron has been received from Middlesbrough, Millom, and 
Ulverston for Swansea and Newport. Last week, Swansea, which 
keeps up the best appearance in iron and steel, imported in all 





tons. 


to 
3400 to Genoa. 


1560 tons pig iron, 567 tons scrap steel, and 3120 tons iron ore. 
Iron ore, like pitwood, is out of the quotation list. In patent fuel, 
Swansea is doing well, having shipped nearly 9000 tons last week, 
This went to the following destinations:—980 tons to France, 
1500 tons to Spain, 1250 tons to Italy, 2000 tons to Austria, and 
3100 tons to Alexandria. 

In the Swansea Valley the output of steel was some 500 tons less 
than in the preceding week. The price of tin bars is reported 
higher, and very scarce. At Duffryn two furnaces are smelting 
regularly ; one had gas applied at Upper Forest, two out for repair, 
but one was relit Sunday. Messrs. Wright and Butler are full of 
activity ; Morriston and Midland hard at work. Dearth of ingots 
experienced at Duffryn, and Upper Forest tiu and sheet mills 
fairly brisk. At the three large works in the Morriston district the 
full complement of twenty-four mills are going, as well as four at 
the Foxhole, and four at Cardonnel. The Mannesmann Tube Com- 
pany are this week working three benches that have been still for 
nearly two years. It is expected that full work will be resumed at 
Fry, Everitt, and Company’s in a short time. Last week the ship- 
ment of tin-plates from Swansea amounted to 31,350 boxes ; re- 
ceipts from works, 46,135 boxes; present stock, 113,807 boxes, 
compared with 138,188 boxes this time last year. The tin-plate 
outlook remains much the same. Good loadings are due for Balti- 
more, New York, and Mediterranean ee A good deal of interest 
has been centred upon Sir John J. Jenkins’ paper on “‘ The Tin- 
plate Trade,” read by him before the British Iron Association, 
One hard fact is prominent, that the trade is just where it was ten 
years ago, the opening out of business in other countries being 
counteracted by the decline in the American trade. The paper 
affords some degree of hope, and is certainly a stimulant to per- 
sistent effort. 

There is a gratifying degree of faith amongst Cardiff shipowners 
and coalowners that better days are in store than the gloomy ones 
of the present. Mr. W. J. Tatem, of the Merchants’ Exchange, 
has just placed an order with Messrs. Richardson, Duck, and Co., 
Stockton-on-Tees, for a steamer of the following dimensions :— 
Length, 352ft.; breadth, 48ft.; and 27ft. 9in. deep. She is ex- 
pected to carry about 6000 tons. Mr. 
building at Stockton of 6000 tonnage. 





Tatem has also another | 
| motives, 105 tenders, and 1367 railway carriages, 


The fortieth annual meeting of the South Wales Institute of | 


Engineers was held at Cardiff this week, Mr. H. W. Martin in the 


chair. The financial statement showed a most promising condition | 
of things, indicating a credit balance of over £2000, a member- 


ship of 330, the building fund wiped off, and, in fact, a more satis- 
factory state than, had been known. Prizes were presented to 
Mr. E. H. Thomas and Mr. E. J. McMurtrie for their essays, the 
first on haulage and the second on sinking ; and intimation was 
given that the Council had elected Mr. H. K. Jordan, F.G.S., 
Newport, as president. A hearty vote of thanks was given to Mr. 
H. W. Martin for the marked ability with which he had carried 
out the duties of president. 


The inaugural address of Mr. Jordan, after touching upon the | 
} amounted to 220,146 t., against 247,454 t. of which 151,875 t. were 


services of the late Mr. Menelaus to the institute, and to mining 
and metallurgy, was an exhaustive survey of the special features 
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finished plates, 1443 t., against 1889 t. and 1307 t.; iron wi 

24,717 t., against 25,203 t. and 29,803 t., the same waiver 
&e., 23,912 t., against 23,719 t. and 22,989 t,, vie 
660 t., against 557 t. and 504 t.; wire nails, 13,394 8° 
against 14,846 t. and 14,754 t.; castings, 6210 pret 
- . r) 





5255 t. and 3911 t.; railway carriage wheels and axles 8498 

against 6887 t. and 6593 t.; iron tubes, 7406 t., against 6707 tt r; 
7716 t.; hardware, 40,073 t., against 31,916 t. and 32,385 hy bony 
motives and traction engines, 3016 t., against 2374 t. and dion 
machines, chiefly in cast iron, 30,179 t., against 25 217 ¢ ms 
23,574 t.; the same in iron, 6924 t., against 4144 t, a 


; C A ns 44 t. and sed te 
sewing machines, with stands, 1742 t., against 1575 t. and 1790 ¢2 
the same without stand, 993 t., against 982 t. and 466 t.; bicye 
and parts of bicycles, 403 t., against 119 t. during the first , ore 
in 1897, Import during the first quarter of present year a 
pig iron, 75,576 t., against 54,106 t. in 1897 ; angles, 47 t., aga’ a 
299 t.; rails, 61 t., against 349 t.; bars, 4840 t., against’ 6171 4. 
plates, raw, 479 t., against 976 t.; the same finished, ]99; ‘ 
against 1340 t.; tin-plates, 2100 t., against 4219 t. Mic 
1573 t., against 1226 t.; the same galvanised, 272 t., against 138 ¢,. 
hardware, 2173 t., against 1229 t.; iron tubes, 257s t., against 
2901 t.; locomotives and traction engines, 550 t., against 350 
machines in cast iron, 10,566 t., against 12,008 t.; the same in in ¥ 
1448 t., against 1171 t. i 

A considerable quietness prevails in all branches of the Austy 
Hungarian iron industry, various circumstances combining to 
render the present position of the iron trade extremely weak and 
unfavourable, while the outlook is gloomy rather than otherwise 
The iron business in Hungary is perhaps worse than that 3h 
Austria, and in Bohemia there is likewise very little done, The 
activity in the building line in Vienna is undeniably much weaker 
this year than last. Officially, prices have not altered, but ea, 
easily be brought to move downwards for orders of some weight, 

In Belgium the iron trade done on foreign account is moderate 
but there is a rise reported in local demand, which has been yer, 
fair all through last week. Prices are showing a tendency {j, 
stiffen. Government has asked the Chamber of Deputies to gran; 
the sum of fifteen million francs for the purchase of 127 Jogo. 
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There has been no change of importance noticeable on the 
Belgian coal market, except that demand has, perhaps, been rather 
better than usually at this time of the year owing to the Welsh 
colliers’ strike. Figures of Belgian import and export in coal and 
coke during last quarter are far less satisfactory than could be 


| desired, import of foreign coal to Belgium having increased, while 


Belgian export shows a falling off against the corresponding period 
last year. 

Export in pit coal during first quarter of present year was 
908,654 t., against 1,007,062 t. for the same period in 1897: 
640,440 t. were sent to France, 79,302 t. to Holland, 76,905 t. to 
Luxemburg, 47,720 t. to Germany, 12,630t. to Switzerland, 
20,469 t. to England, and 8135 t. to Chili. Export in cok 





| sent to France, 31,520 t. to Luxemburg, 15,576 t. to Germany, 


of the coal basin of South Wales, which will form a most valuable | 


reference for the future, and is worthy of being placed with the 
contributions of Mr. Adams, of Mr. Thos. Joseph, and of Mr. 
Forster Brown. At the dinner which followed, Professor Galloway, 
in giving the ‘‘ Town and Trade of Cardiff,” estimated that there 
were thirty-one billion tons of coal in the basin of South Wales, 
“* sufficient to last at the present rate of output some 920 years, so 
that there was no need for immediate alarm. 
Cardiff should have a great shipbuilding trade, for it was as 
favourably situated as any town in the country.” 

Two notable personalities disappeared from the list of colliery 
owners last week: Mr. J. W. Insole, grandson of one of the 


He considered that | 


pioneers, and Col. James Williams, one of the senior members of | 


Watts, Williams, and Co., colliery owners, Cardiff, Newport, Mon., 
and Newcastle-on-Tyne. I may add, in proof that the worry of 
coal life is greater now than in the time of the patriarchial pioneers, 
that both were in the prime of life. 

The returns of the Miners’ Provident Fund have just been 
published. j 
The number of members at the end of March was 76,450. During 
the quarter there had been thirty-seven fatal accidents, resulting 
in the death of thirty-seven members. There are now ‘on the 
fund ” 923 widows, 1502 children, and 6513 disabled members. 

The Mumbles Pier was 6pened by Lady Jenkins this week with 
considerable rejoicing. On Saturday last the ceremony of cutting 
the first sod of No. 1 contract, Cardiff Railway, took place in the 
presence of an influential gathering. The contract is for a new 
line from a junction with the Rhymney Railway, near Roath Park, 
to Tongwynlais, and has been taken by Messrs. Monk and Newell, 
of Liverpool—resident engineer, Mr. Allen. Preamble, East and 
West Wales, not proven. The Windsor Dock Bill is being fought 
out in Committee with great vigour. The latest comment is that 
promoters are very confident that this third attempt will be 


successful, but the opponents are equally satisfied ‘‘ when their | 
| the same time the Bessemer interests have effected an organisa- 


turn comes.” The Pemberton Railway Bill has been withdrawn. 


The Great Western Railway Company and the Main Colliery | 


Company have withdrawn their opposition to the Neath, Pontar- 
dawe, and Brynaman Railway, and the Bill has been referred to 
the Committee as an unopposed Bill. 

One of the local journals has revived the rumour about the 
probability of a British syndicate acquiring the Dowlais works and 
collieries. If there should be a wish on the part of Lord Wim- 
borne to lessen his great responsibilities, it is not likely that the 
present time would be regarded as favourable. At a better time, 
I should not be surprised at the Cardiff property and the Dowlais 
Cardiff colliery changing hands. A good deal of business is being 
done in Rhymney, Mon., shares, and a more active future is pre- 
dicted when the strike ends, 

Price’s Engineering Company, Neath, has been registered with 
a capital of £10,560 in £15 shares. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

DEMAND and employment show an improvement during the week 
both in Rheinland- Westphalia and in Silesia, and it is satisfactory 
to note an upward tendency in quotations, in spite of the troubled 
foreign outlook. It is a good thing that inland demand is strong, 
and continues to increase ; for export, which has not been more 
than moderately active during the last months, is sure to be 
partially interrupted by the war between Spain and the United 
States. 

Concerning the business in the different departments of the iron 
trade, nothing that would be worth mentioning has happened 
since last week’s letter ; only bars have met with a decided im- 
provement, not merely in demand, but also in price, and the 
Silesian rolling mills have resolved to raise the basis quotation for 
bars M. 2°50 p.t. The Rhenish-Westphalian bar trade is also 
showing a much brighter appearance this week than before ; 
dealers purchase freely, and the order books are, as a rule, well 
filled. Brisk activity is reported in all the trades connected with 
the military, marine, and engineering departments, orders being 
numerous and likely to increase as the year advances. 

According to statistic figures published in the Rheinish West- 
phalian Gazette, German foreign trade in iron and steel during 
the first quarter of present year shows, on the whole, an increase 
against the corresponding period last year. Exports were :—In 
pig iron, 36,772 t., against 21,454 t. during the first quarter in 
1897, and 43,017 t. for first quarter in 1896; angles, 41,177 t., 
against 32,009 t. in 1897, and 41,355 t. in 1896; fish-plates and 
sleepers, 7866 t., against 6791 t. and 19,154 t.; rails, 27,714 t., 
against 22,791 t. and 30,668 t.; bars, 68,763 t., against 54,001 t. 
and 66,072 t.; blooms and ingots, 10,175 t., against 11,701 t. and 








13,842 t.; raw plates, 35,423 t., against 27,188 t. and 37,518 t.; 


They are of marked interest at the present juncture. | 








14,220 t. to Holland, and 2470 t. to Switzerland. Import in coal 
to Belgium amounted to 527,390 last quarter, against 427,117 t. in 
1897 ; 292,993 t. coming from Germany, 145,226 t. from France, 
88,645 t. from England. Import in coke was 42,066 t. against 
62,074 t.; 36,289 t. coming from Germany, and 572 t. from France, 

Import of American sewing machines to Germany has consider. 
ably increased during the last year, value amounting, according to 
American statistics, to 856,941 dols. in 1897, against 484,738 dols, 
in 1896. This strong increase is the more remarkable because 
general export in American sewing machines has only slightly 
improved, value for 1897 being 3,193,136 dols., against 3,051,168 
dois. in 1896. Export to some countries has considerably decreased 
to England, for instance, value of export was 903,459 dols, in 
1897, against 1,031,848 dols. in 1896. During the last months of 
1897 Germany has been the chief consumer of American sewing 
machines, 

















AMERICAN NOTES. 
(From our own Correspondent.) 

New York, May 3rd. 
sugar, lead, flour, naval stores, and warlike sup- 
plies and freights have advanced. Various branches of business 
have been stimulated into activity. The raiiroads are again 
scrambling for freight, and in consequence cut rates are discovered, 
All are cutting, and all are reporting increased earnings, Last 
week nearly ten miilion dollars in gold landed in New York, The 
demand for money is increasing circulation. The iron trade is 
strong, but outside of certain lines not particularly active. Pig 
iron is maintained at its extraordinary dimensions, ‘and there is 
very littie, if any, accumulation. Southern companies manage to 
market their enormous product without shading prices, and in 
the great Pittsburgh district the entire production is taken. At 
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tion by which production can be arranged with consumption, and 
irregular prices rendered costly to those who indulge in them, 
There is a rushing demand for most kinds of material, despite the 
moderate tone of so many trade reports. Steel rail mills keep 
going. Plate mills are oversold, and prices have gone up 8s. per 
ton, and will go 4s. more. Structural iron will lag behind. Mer- 
chant steel is hardening in price under a demand of buyers to get 
steel for twelve months to come at fixed prices. Sheet and pipe 
mills keep busy. The entire country is sending up a demand; 
that means firmer prices, especially when the machinery of organisa- 
tion gets into working order. Coke production at Connelsville is 
155,000 tons a week. Coal mining is more active, as industrial 
operations are more general. There is a firmer feeling all round, 
but the average trade is not yet in the humour of anticipating 
requirements, 








THE NEWPORT HARBOUR COMMISSIONERS 
WEEKLY TRADE REPORT. 

No quotations can be given either for steam or house coal, 
Exports of coal for week ending’ May 7th were: Foreign, 11,54) 
tons ; and coastwise, 4291 tons, Imports for week ending May 
10th were: Pig iron 1415 tons ; iron ore, 1600 tons ; phosphates 
1540 tons ; Scrap iron, 140 tons. 


Pig iron: Scotch warrants, 47s.; hematite warrants, 5ls.: 
f.o.b. Cumberland; Middlesbrough No. 3, 40s, 9d. prompt; 
Middlesbrough hematite, 51s. 9d. Iron ore: Rubio, 14s. to 


14s, 3d.; Tafna, 13s. 3d. to 13s. 9d. Steel: Bessemer steel tin- 
plate bars, £4 10s. to £4 12s, 6d. ; Siemens steel tin-plate bars, 
£4 10s. to £412s, 6d., all delivered in the district, cash, ‘Tin-plates: 
Bessemer steel, coke, 9s. 9d.; Siemens, coke finish, 10s. London 
Exchange Telegram: Copper, £51; Straits tin, £65 16s. 3d. 
Freights: From Bilboa very much firmer at 6d, to $d. per ton 
advance ; a duty of 1 peseta per ton is to be put on all exports of 
iron ore from Spain on and after June Ist, next, 








meeting of the 


Roya Institution. —A general monthly j n 
members of the Royal Institution was held on the 9th inst., > 
M.D., F.R.S., treasurer and _ vice- 


James Crichton-Browne, 
president, presiding. The following were elected members :—Mr. 
Hugh Bell, Mr. H. M. Brunel, Mr. B, Knight, Mr. L. Phillips, 


and Mr. A. M. Smale. The following vice-presidents for se 
ensuing year were announced :—Sir William Crookes, Sir Edwar' 


Frankland, Sir William Huggins, Dr. Ludwig Mond, the Hon. 
Sir James Stirling, Sir H. Thompson, Sir James Crichton-Browne; 
(treasurer), and Sir Frederick Bramwell (hon. secretary). @ 
tight Hon. Lord Rayleigh was re-elected professor of natural 
philosophy in the Royal Institution. 
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POWER FROM COMPRESSED ATR. 


CompresskD air has been abused in its use 
‘ fully, and until recently none of its 
friends have been able to be seen or heard, so 
intensely has the interest of the world been 
* tred upon the marvellous results of the in- 
panini tion into electrical phenomena, The 
oat has such a fascination for the ordinary 
pa ey and the meteoric developments of electrical 
ee have come so thick and fast, and in so 
many fields of usefulness, that the average indi- 
yidual could be stampeded into the electrical 
‘amp by & mere mention of the name of this 
st elusive fluid. Now there has come a 
breathing spell, and the advocates of compressed 
air are calling attention to the fact that com- 
pressed air, properly generated and applied, 
owns a place in the economics of the day, and 
this they propose to maintain, Compressed air 
has been generally understood to be a most 
form of power, and has been given 





most sheme 


expensive for 
sufferance only 
and work it really has no rival at any 
Because the Jaws of compression and 
expansion of permanent gases belong to the 
realm of higher mathematics, few understood 
what they were dealing with, and many of these, 
unable to overcome the freezing of their motors, 
did as the public generally did, namely, used the 
yractically full stroke and threw away all 
energy of the air which we can 


price. 


air at } act 
the intrins% \ 
develope by expansion. , 
threw away two-thirds of their power, and prac- 
tically about three-fourths. Ordinary direct- 
acting pumps and rock drills do not have an 
efficiency of even Zo per cent. 

No small wonder, then, that the wood piles 
have dwindled rapidly away and small power 
results have been produced, Everything was 
sacrificed to utility, and compressed air did not 
take its proper rank until engineers began to 
realise that it must be used expansively. To use 
air in an ordinary direct-acting pump is equiva 
lent to throttling a head of water to one-fourth 
of its spouting velocity to accommodate the speed 
of a wrongly-geared water wheel. 

I fancy, says a writer in Cuassier’s Magazine, 
that most of the trouble on the whole subject 
has arisen from a misconception of what com- 
pressed air is in a power sense. Many believe 
that the power of the engine which compresses 
the air has been stored in the air compressed, 
and the more steam they give the engine and the 
harder it worries and flurries, the more work the 
air should finally yield up. They do not under- 
stand that a pound of compressed air at the same 
temperature contains the same intrinsic energy, 
no matter what the pressure is, and this is 
originally contained in the atmosphere before it is 
compressed at all. This being the case, no matter 
what power was expended to compress 1 lb. of 
air to, say, 90 lb. gauge pressure, it will have at 
the same temperature but one intrinsic potential 
stored within it. Temperature is the head—if | 
may use a term applied to water—from it comes 
the power, 














AN “UP-TO-DATE ” 
TORY. 


AN interesting description of the electric dri 


BICYCLE FAC- 


because of its utility, since for | ‘ 





Theoretically they thus | 
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ing plant of the new bicycle works recently built | 


by Messrs. R. and F. Hall, Limited, at Aston, 
Birmingham, appeared in a recent issue of the 
Blectrician, 

The power-house at the ‘‘ Stellite” works con- 
sists of a substantial building, one portion of 
which contains the machinery, a smaller portion 
being devoted to the purposes of the hardening 
shop, where gas fuel is used. A few yards from 
the power-house the Dowson gas-generating plant, 
with the usual scrubbers, coolers, and gas-holder, 
have been erected, underground pipes conveying 
the gas from the holder to the power-house. 
Within the machinery-room there are at present 
erected four Crossley horizontal gas engines, the 
largest being rated at 100-horse power, the next 
at 80-horse power, and the other two at 50-horse 
power. These engines are belted to four con- 
tinuous-current dynamos, viz., one G. E. dynamo 
and one Crompton dynamo, each developing 600 
amperes at 110 volts, and two Crompton dynamos, 
each developing 350 amptres at the same pres- 
sure. From the switchboard in this room the 
power is distributed in independent two - wire 
cirenits to the various workshops and offices in 
the main building, all the outdoor conductors con- 
sisting of covered cables laid underground. 

At the extreme rear end of each workshop wing 
there is a ventilating chamber, in which a 4-horse 
power shunt motor drives a centrifugal fan, from 
which air, after passing through cleaners and 
warmers, or coolers, is led to the various workshops. 
These electrically-driven ventilators require prac- 
tically no attention. More than one method of 
electric driving has been adopted. In the polish- 
ing shop, or again in the mopping shop, each 
pair of buffs or mops is attached at the ends of 
the spindle of a 1-horse power enclosed motor, 
the control of the motor being entrusted to the 
operative, who starts or stops it by means of a 
hae Ca oe 
nine, and in the mopping shop eight of these 
extremely compact and handy sets, and the entire 
absence of the customery shafts and ‘bélts and 
striking gears points to a decided advantage in 
this arrangement. . The conductors for the motors 
in these shops are well protected, being brought 
down from the ceiling inside the cast iron columns 
Supporting it, from which latter the wires are led 
through gas barrel to the cast iron pedestals on 
Which the motors are mounted. Electric power 
is also used in the plating shop intermediate 
between the two shops just referred to ; and here 
a motor-generator transforms the power from 
110 volts to the pressure required for the copper 
or nickel plating. 

The shops in which the main-motor system of 
driving has been adopted are, curiously enough, 
those in which the individual machine tools are 
larger and more powerful than in the shops where 
Separate motor driving has been arranged for. 

hus, in the crowded automatic machine shops 
and tool shops, or, again, in the spanner and 
press shop, the practice has been to drive each 
entire shop by means of one or two 25-horse 
power motors, In these cases the motors are 





| WST4. Ki_ns, W. Bryant, 





placed on the floor, near the middle of the shop, 
and drive the overhead line-shafts by means of a 
belt. The motors for this class of driving are 
provided with regulating resistances, in addition 
to the on-and-off switch. Only in one or two 
instances has the principle of independent driving 
been adopted in these main machine shops. 











THE PATENT JOURNAL. 
Condensed from ‘ The Illustrated Oficial Journal of 


‘atents.” 
Application for Letters Patent. 
*,* When inventions have been ‘“‘communicated " the 


name and address of the communicating party are 
printed in italics. 





29th April, 1898. 
9833. Cyc_e Locker, P. Taylor, Warrington. 
. Locks, G. H. and A. M. Innes, Hitchin. 
. CLorues Dryer, D. 8. Hughes, Manchester. 
. FLy-parer, G. A. Shaw and Kay Bros., Limited, 








Jovers, L. Radclyffe, London. 
rons, F. R. Lamb, Manchester. 

9830. Sarety CarrripGr, W. Scorer, South Shields. 

9340. AsH Curss, G. A. Edman, Birmingham. 

0341. Scaues, A. J. Boult.—(7h 
pany, United States.) 

9342. INCREASING SpeeD of Cycues, C. T. 
mingham. 

9843. Books, F. M. 
mingham. 

9844. Supports for ELecrau 





Computing Seale Cou- 
Menke, Bir- 


Mole and W. J. Nicholls, Bir- 


Firtincs, W. H. Sturge, 


} 


or Puzzik, 8. Faller and H. 8. Clement, 





os46. Ticket Cask, E. H. Reed and J. Dalgleish, New- 
castle-on-Tyne. 

847. PISTON PACKING, A. Mac~aine, Belfast. 

9348. Tires, K. G. Hiller, Brussels, 

0849. CycLe Sapp.es, H. Bateson, Darwen. 

9850.. Tarcets, J. A. Smith, Glasgow. 

BILLIARD Cugs, F. Garrett, Birmingham. 

EARTHENWARE and Leap Jornt, J. Jarvis, Long- 

port, Staffs. 

3. METALLIC PackING MEcHANISM, W. E. Plummer, 
London. 

9854. O1LInG of Cytinpers, O. Briinler, Berlin. 

9355. INTERNAL FURNACES Of STEAM BoILeErs, O. Briinler, 


985 





985) 








Berlin. 

9856. Mixinc Arr with Fver Vapours, O. Briinler, 
Berlin. 

9857. PROJECTING an IMAGE upon a FLoor, J. Frenkel, 


London. 
9858. STEAM SUPERHEATERS, L. Steinmiiller, London. 
9859. Toy, W. Woodland, P. O'Donnell, P. C. Rushen, 
and W. J. Lowries, London. 
HAND-LEVER WEIGHING 
London. 
9861. VaLves, A. J. Martin, London. 
PORTABLE APPARATUS for ATHLETIC EXERCISE, J. 
ulay, London. 
BrakKE CoasTING and DRIVING 
. Allan and F. Moore, London. 
9864. PRINTING MacCHINEs for CoLour PRINTING, C. E. 
Buckley, London. 
1865. Times” Gear Case, J. Longhurst and P. Easton, 
3righton. 
9866. Preumatic Trres, F. W. Squier and The Leather 
Pneumatic Tire Company, Ltd., Londoa. 
INTERNAL ComBusTION EnoGines, C. H. 
London. 

OS868. METALLIC 
London. 

986... Nats, W. Hewson, London. 

9870. PREPARATION for MAKING Breap, H. E. Powers, 
London. 

9871. Cuatin ApJustMENT for CycLes, W. E. Sutton, 
London. 

2. Carrier for Cameras, T. N. Murray, London. 

3. Ixk-pots, G. Horsfall, London. 

London. 

9875. FLYING Macnines, D. Edward, London. 

9876. Revivine and Po LisuinG Pap for SILK Hats, F. 
J. Clark, London. 

9877. ELecrric Swircues, J. G. Dixon, London. 

878. KNkE-cAps and Boors for Horsks, F. W. Mayhew, 


MacHINEs, G_ Barron, 


9860. 


9862. 








Gear for CycLEs, 





Bryant, 


Pacxinos, R. Archer and D. A. Shaw, 





O87 


os 


London. 
9879. PENCIL-SHARPENING MacHInE, A. ©. Neville, 
London. 


98s0. PNeumatic Tires, G. Cummings, London. 

0881. ELECTRICALLY LIGHTING COIN-FREED APPARATUS, 
A. W. Witt and M. W. Stikeman, London. 

9882. Stups, R. Ainsley, London. 

9883. Composition for CLEANSING WooL, T. Pate, T. 
H. Thompson, G. Duxbury, and J. H. Whittaker, 
London. 

9834. Hoa Trap, J. W. Harrelson, Kansas City, U.S.A. 

9885. TREATING YARNS, J. R. Hope, W. T. Galey, and 
T. McConnell, London. 

9386. Car Covpiine, W. R. Ambrose, London. 

9887. SLEIGH for CoasTING DowNHILL, A. C. Whittiker, 
London. 

9883. THRESHOLDs, W. M. Barger, London. 

9889. Borries, A. G. Brookes.(G. Lapenna and A. 
Se hel ze : Ital; . 

9800. PREVENTING VipraTIon, S. Chandler, jun., and 
J. Chandler, London. 

9891. Copy Press, E. Horsey, London. 

9892. MacuiNERY for FiLiinc BorriEs, J. J. Varley, 
London. 

0393. CLEARING TRAM LINEs, F 

9894. Topacco PirE Covers, J. 
Vuillard, France.) 

9895. Raistnc Lamps, W. J. 
Davies, London. 

9896. ImiTatING Ivory INLAy, O. Riieger, London. 

CONTROLLING Brakks, H. Tomlins, London. 

9898. Carpets, P. Coullier, L. Honoré, L. Meigné, and 
L. Waél, London. 

9899, FLutD Merers, L. Burrell, London. 

9900. Sprayinc Apparatus, A. J. Boult.—(La Sociéte 
Générale dis Verseurs Hermetiques “U Egide,” France.) 

9901. Stoves, La Socicté Générale des Verseurs Her- 
metiques ‘*]’Egide,” London. 

9902. Brust A. Farnhill and W. C. Leslie, London. 

9303. CRUSHING Macutnegs, A. J. Boult.—(F. Brand- 
staedter, Belgium. 

9904. Saut, T. C. Lowden, London. 

9905. Drawine Liguips, A. J. Boult.—{La_ Sociét 
Anonyme des Anciennes Usines Feldmann and Schneider, 
Belgium.) 

9906. PARLOUR Gamk, H. M. Jacobs, London, 

9907. Boxrs and Trunks, F. G. and W. P. 
London. 








Safe, London. 
W. Mackenzie.—(C. 


Davy and G. Thomas- 


9897, 








Cole, 


30th April, 1898, 


9908. Brake, A. A. Scott, Bradford. 

9909. Mretnop of RrevLatine Furnace Dravents, 
C. L. E. Melsom, O. R. Ullstrom, and R, C. Taylor, 
London. 

9910. INDoor Gang, C. W. Faulkner and T. A. Cooper, 
London. 

9911. INpoor Gamer, C. W. Faulkner and A. E. Sims, 
London. 

9912. CHIMNEY 
London. 

9913. GENTLEMEN'S SCARF ORNAMENT, A. ©. Cockren, 
London. 

9914. Hart Brim-rronina APPaRAtTus, G. Atherton, 
Manchester. 

9915. INTERNALLY-STOPPERED 
Nottingham. 

9916. SuBMARINE Boat, J. H. Barry, London. 

9917. WinpInc Yarns, T. A. Boyd, Shettleston, 
Lanarkshire. 

9918. Corn KILLER, J, Dimbleby, Birmingham 


for Evectric Licuts, M. Altman, 


Botries, F. Creassey, 





9919. AppaRATUS for ADVERTISING PurRposEs, J. L. 
Males, London. 
9920. ACETYLENE Gas Generators, W. Ireland. Buck- 
haven, Fifeshire. 
9921. Brake, F. Wise, Liverpool. 
2. CausING a FLow of WaTeR, H. Beech, Prestwich, 
ncashire, 
9923. EXTINGUISHING ACETYLENE Gas Jets, J. Pitt, 





Glasgow. 

9924, SypHons for HOLDING AERATED WATERS, R. Foote, 
Liverpool. 

9925. ApsusTING Devices for Bicycies, J. M. Sellers, 
Keighley. 

9926. Dryine Starcu, C. Chester and F. A. Keil, Man- 





chester. p 
9927. MaLTinc Grain, C. Chester and F, A. Keil, Man- 
chester. 


9928. Whereis of VeLocipepes, J. G. Chambers, 
Londoa. } 
9929. Wetts, J. C. Pusill and H. G. Featherby, Man- | 





ester. 


9930. INTERNAL Botte Stoppers, R. Foote, Liver- | 


pool. 

9931. PHoToGRAPHIC APPARATUS, 
Brussels. 

9932. ExcHANGING the Sueets of Beps, A. Kaeding, 
Berlin. 

9933. CarpiInc Macurygs, E. H. Gillett and J. Fogg, 
Halifax. 

9934. DecoraTinc WaALLs, T. Holden and C. Brooke, 

Manchester. 


W. von Scheve, 









99% 
chester. 

99386. Brakes for VeLocrpepes, W. H. Wilson, Man- 
chester. 

9937. CHILD's Mart Cart, H. Taplin and C. H. Wall, 
London. 

9938. Paotocrapuic Picrurk Stranps, T. Smith, Bir- 
mingham. 

9939. Receprac tes for Money, W. 
Glasgow. 

9940. VALvEs for Pomp1Inec Enatnes, J. Moore, Glasgow. 

9941. New Vatve for Pneumatic Tires, 8. Lord, 
London. 

9942. SeLr-actinc Muss, 8. Shaw and 8. Wood, Man- 
chester. 

9943. Drivinc Gear for Root Cutters, C. Hutchinson, 
Hull. 

9944. Sasnes, D. 

Semple, Glasgow. 





S. Macdonald, 


9945. FLOWER StanD, H. 8. Basnett and J. R. Nesbitt, | 


Edinburgh. 
9946. BicycLe Lamp, J. E. Preston, St. Annes-on-the- 





Sea. 

9947. PHonocrapus, A. Schoeller, London. 

9948. BAND CauLKING Macurygs, G. H. Lloyd, Bir- 
mingham. 

9949. IMPROVED ADVERTISING BoarRp, B. Wechsler, 
London. 

9950. Roap-stripE, E. D. G. Ellis, Toddington, Hors- 

ham, Sussex. 

. Music Works, E. Malke, London. 

52. Devick for SPRINKLING Sat, &c., C. 

London. 





a) 
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Lawton, 


9953. FILTERING APPARATUS for P1pxs, M. M. Jaennigen, 
London. 

9954. Gas Propvctinc Apparatus, M. Taylor, 
London. 


9955. Box, R. W. Laws, London. 
99, 






056. TREATMENT of METAL, T. T. Draper and W. Ryley, 
London. 





. ARTIFICIAL DryINnG CHAMBERS, J. Btihrer, Man- | 


| 10,029 


8. Semple and M. C. McIndoe or | 


| 10,015. Venicte Pores, B. Fitton and B. C. 


10,007. Batt Berarineas, H. Bartz and J. Pltiss, 
Brussel. 

10,008. Gas Burner, I. Loeser and A. Lecomte, 
Brussels. 

10,009. DryInc Macuine Sranp, J. G. Sanderson, Sal- 
ford. 

10,010. Rounpaxnovt, M. E. Karsten and J. A. Miiller, 
London. 


10,011. Sirrrne Apparatus, W. P. 8S. Middleton and J. 
R. Ecroyd, Burnley. 


10,012. CycLte Frames, H. D. Robertson, Kirkby 
Stephen, Westmoreland. 
10,013. Lamp ATTACHMENTS for BrnnacLes, W. T. 


Parrott, Hull. 

10,014. Pircn Reep, F. J. Strong, Coventry. 

Law, 
Rochdale. 

10,016. DENTAL APPLIANCE, I. 8S. Kirkwood, Glasgow. 

10,017. Timz Counter for Kircuens, R. Schulze, 
Brussels. 

10,018. Knirg CLeaner, A. C. Manifold, New Brighton, 
Cheshire. 

10,019. TIME-RECORDING Macuines, A. Griffiths, Man- 
chester. 

10,020. SELF-PROPELLED CARRIAGES, G. E. Whitney, 
London. 

10,021. Catcium CarsipE, J. E. T. Woods and W. A 
Byrom, London. 

10,022. Cannons for ELecrric Lamps, G. Daubenspeck, 
London. 

10,023. ACETYLENE Gas for House Licatine, B. Haigh, 
London. 

10,024. Gas Burner for AckETYLENE Gas, B. Haigh, 
London. 

10,025. Pumps, J. Murrie, Glasgow. 

10.026. ‘* OzoryeE,” T. Manly, | ondon. 

10,027. Rocker LeveL Maintainer, R. W. Jenkins, 
London. 

1(,028. CycLe Tires, P. V. 
London. 

VaLvE Gear for STEAM 
London. 

10,030. Caimney Suart Top, J. Browne, Ilford, Essex. 

10,081. FLrap Hinces, A. L. Stansbury and J. White, 
London. 

10,032. Lever Jack, W. Trewhella, London. 


Fantini and F. Fissi, 


Exsornes, F. Klein, 


10,033. Rotary Motive Power Ewnaings, J. Gill, 
London. 

10,034. ELECTRICAL Battery, A. FrazerandG. A. Smith, 
London. 

| 10,035. CLOTHES-WASHING Macnines, D. Morgan, 

| Bristol. 

10,036. Winpow - CLEANING GuaRD, H. Goldenfarb, 


9957. COoIN- DELIVERY Macuines, E. J. Brandt, 
London. 

9958. SappLE Supports in Cycries, P. R. Gulden, 
London. j 

9959. ImpRovED ExpLosion Encine, C. Steffelaar, | 


London. 

9360. ELecrric Meters, A. J. Boult.—(£. L. G. Cauro, 
Italy.) 

MovutuHptece for CIGARETTES, J. 
London. 

9962. Locks for Treasure Cuests, N. F. 
London. 

9s Locks for TREASURE CHEsTs, N. F. 
London. 

9964. SIGNALLING Apparatus, J. H. Walker, London. 

9965. EXTINGUISHING Fires, E. Edwards.—(C. Linc 
fustria. 

9966. CHEMICAL Compounps, H. E. Newton. —(7lu 
Farbenfabriken vormals F. Bayer and Co., Germany ) 

9967. Supports for Bicycies, &c., H. B. Webb, Liver- 


Vetere, 


Vetere, 











wool. 
9968. LupRicaTING MECHANISM for H1nces, J. H. Grell, 
London. 


9969. Tacs, H. Jackson, Manchester. 

9970. ATTACHMENT of ToILeT ARTICLES, L. 
London. 

9971. Mugs for Sprnnina, J. Kelsall, Manchester. 

y972. ImprRovED DrawinGc Boarp, R. S. Norman, 
London. 

9973. CasEs for ExurpiTtinG ARTICLES, E, 
London. 

9974. KetriEs, W. J. Lewis, London. 

9975. ATTACHING Butrons to GARMENTS, C. V. 
London. 

9976. ATTACHING Corks to Bort es, F. Dale, London. 

APPLYING SILVERING So.tutions to Gass, the 
Improved Electric Glow Lamp Company, Ltd., and 
A. Barnes, London. 

9978. NON - REFILLABLE A. H. Bayley, 
London. 

9979. REFINING SuGAR, E. Casper, London. 

9980. A WasHtInac IMPLEMENT, A. L. 
London. 

9981. Bicycies, A. Reyrolle, London. 

9982. VaLves for Hypravtic Purposes, J. Bjérnstad 
and The United Ordnance and Engineering Co., Ltd., 
London. 





Levin, 


H. Levi, 


Perry, 





9977. 





Botrt.Les, 


Bachstein, 


9983. TELEPHONIC APPARATUS, R. Gitinther, jun., 
London. 

99:4. AERATED WaTEeR SypuHons, T. C. Fleming, 
London. 

9985. Device for Hoitpinc JEwets, &c., A. Gill, 
London. 


9986. TRouSER PRESSER and STRETCHER, W. F. Steggall, 
jun., London. 

9987. KNIFE SHARPENER, E. H. Jones, London. 

9988. CoKE-LOADING APPARATUS, J. Miiller, Baden, 
Germany. 

9989. TirEs, F. de Pauw, London. 

9990. TypPEWRITING Macnines, W. Le G. 
London. 

9991. Boxes, C. Fauvel and E. Pere, London. 

) 


Bundy, 





9992. VeuicLes, &c., G. Erath and P. Violi, London. 
9993. CENTRIFUGAL VESSELS, E. G. N. Salenius, 
London. 
9994. MILK- WEIGHING AppPaRATUS, P. I. Buaas, 
London. 
2nd May, 1898. 
9995. TREE for Boots and SuHors, C. C. Lewis, 


London. 
9996. SIGNALLING AppaRaTus for Rattways, E. Rooke, 
Watford. 


9997 Tirrs for Cycres, A. E. Schurr, Sidcup, 
Kent. 
9993. SecTionAL WARPING MAcuINEes, W. Cliffe, 


Huddersfie!d. 

9999, SprayinG TreEEs, B. R. Phillipson and 8. H. 
Pillar, Dublin. 

10,000. REGULATING TEMPERATURE Of Stoves, J. T. 
Cope, Birmingham. 

10,001. Improvep Harr Fastener, J. St. Martin, 
London. 

10,002. Toot Box, E. Ross and A. J. Riley, Wake- 
field. 

10,003. Device for Hotpinc Cycues, R. 
Llanelly. 

10,004. OpeRATING Gear for Crangs, H. A. Lodder, 
Manchester. 


Lewis, 


10,005. Disconnectinc CHAMBERS, M. J. Adams, 
Leeds. 

10.006. CASH-CONTROLLING Apparatus, A. F. Gerdes 
Berlin, 


S. Beeman, | 


| 10,062. 


London. 

10,037. SHarT BEaRINGS and Covuptines, 8. H. James, 
London. 

10,038. LiquID-CARBONATING AppPaRatus, O. W. Acker- 
man, London. 

10,039. EncinE, J. M. Swan, Manchester. 

10,040. Tap, C. L. Lockton, London. 

10,041. Cans, &c., G. Lambert and J. 
London. 

10,042. Motor, M. Rochegude, London. 

10,043. WatTeR Meters, H. H. Lake.+{(F. Luz, 
Germany.) 

10,044. REGENERATIVE Gas Furnaces, J. G. Gordon, 
London. 

10,045. REGULATING WATER 
London. 

10,046. Frre-proor Froors, G. Lilienthal, London. 

10,047. DispLayING PicturEs, E. F. Moy and G. H. 
Harrison, London. 

10,048. Drivinc Gear for VeuIcLes, W. H. Casley and 
A. F. Woodman, London. 

10,049. Macuine for Cu1Tinc Paper, C. W. Hobbs, 
London. 

10,050. Mutoscopes, A. Wrench, London. 

10,051. Stopperinc Bortries, W. J. H. Richards 
London. 

10,052. Pianos, E. E. Kaps, London. 

. PrRoTecTING VESSELS from Fires, A. H. R. Rea, 
Liverpool. 

10,054. PRESSING 
London. 

10,053. CALCULATING Apparatus, W. H. Browning and 
B. T. O’Brien, Manchester. 

10,056. CONTROLLING ACETYLENE GENERATORS, I. Saxl, 
London. 

10,057. Tospacco Povcu, 8S. Poole, Birmingham. 

10,058. CycLe Tires, J. Harrison and G. A. Robinson, 
Manchester. 

10,059. Packine Cycues in RatLway Vans, F. K. Jones, 
London. 

10,060. CIGAR-MAKING MACHINE, A. M. 
Wertheimer, Germany.) 








Stewart, 





Suprry, L. Lacoin, 











Rouirr, F. Kilian and C. Zeller, 


Clark.—(B. 


India.) 

UnpuUNCTURABLE TIRE, W. L. 
Spicer, Victoria.) 

10,063. CoRNICE PoLEs or Rops, H. and W. Munslow, 


Wise.(G. E. 


yndon. 
10,064. Pump for Tires, F. J. A. Kindermann, London. 


8rd May, 1898. 








10,065. ELectric Fuse Piue, A. Walters, Manchester. 

10,066. Fryinc-pan, J. H. Kendle and A. W. Twibill, 
Bognor. 

10,067. Appliance for Batus, E. A. Claremont, Man- 
chester. 

10,068. TorLeT RequisirE, E. A. Claremont, Man- 
chester. 

10,069. Box Puzzur, F. F. 
London. 

10,070. MaANuRE Distrisutor, T. A. Powell, Ross-on- 
Ww 


Griffiths and J. Mayer, 


10,071. CycLE Brake, L. J. Marks, Manchester. 

10,072. GLoveEs, F. W. Torkington, Manchester. 

10,073. TRimminG, C. L. Moore, Leeds. 

10,074. Toys, C. J. Croft, F. E. Dannell, and R. J. C 
Collins, London. 

10,075. CrickET Batts, W. and J. Simmons, Wolver- 
hampton. 

10,076. WATERPROOF GARMENTS, W. J. Saxton, Wolver- 
hampton. 

10,077. SHIELD for FieLp Guns, W. H. Lewis and G. 
A. Hire, Cardiff. 

10,078. JACQUARD MEcHANIsM, Learoyd Bros. and Co., 
Ltd., and A. Cousen, Huddersfield. 

10,079. Cotron Twiners, J. Fielding, Halifax. 

10,080. OpricaL Device, J. King, F. R. Pool, and 
R. H. N. Lindley, London. 

10,081. CRICKET Nets, N. A. Swaffield, Bridport. 

10,082. SUBMARINE Boats, D. Urzua-Cruzat, Newcastle- 
on-Tyne. 

10,088. Stanps or Leas for Roap VeuicxEs, 8. Holland, 
London. 

10,084. DRaUGHT PREVENTER, J. H. White, Birming- 
ham. 











10,085. CHANNEL BEnpDs for Sewers, E. A. Green, 
eeds. 
10,086. Loosk ROLLER CYLINDER Busu, W. J. Hunter, 





Halifax. 

10,087. ConveyING Apparatus, W. L. Wise.—(A. S. Krotz, 
United States.) 

10,088. FaNLIGHT OPENERS, G. F. Newman, Birming- 
ham. 

10,089. Exectric TELEPHONY, C. Adams - Randall, 
London. 

10,090. Wave and Tipat Motor, H. M. Goodman, 
Birmingham. 

10,091. EMBELLISHMENT of Betts, P. A. Martin, 
Birmingham. 

10,092. PrinteD Borpers of Quitts, G. B. Behrens, 
Manchester. 

10,093. BEVERAGE Bock, W. T. S. Croome, Shoreham, 
Sussex. 

10,094. Execrric BatrerRy PLate Makino, A. C, 
Croftan, Glasgow. 

10,095. BRLL ANSWERING, H. Parsons-Smith and F., 
Baker, Cambridge. 

10,096. PenpanTs, A. C. Thomas and J. E. Atkinson, 
Liverpool. 

10,097. Screw Stopper for Bortries, C. M’Donald, 
Middlesbrough, 
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10,098. Ranogs, J. Brocklehurst, Manchester. 

10,099. Tirxs, L. D. Junkins, London. 

10,100. Dryinc Apparatus, A. J. Boult.—(The Nitrogen 
Processing Company, United States.) 

10,101. Brake Mecuanisms for Cycirs, 8. 
London, 

10,102. Piiers, C. P. Toward, E. D. Merrill, and F. 
Falsom, London. 

10,103. Cuarn Mortisinc Macuine, R. 8. 
London. 

10,104. GrneRATING Stream for Borters, C. H. Fox, 
London. 

10,105. Pin Hook for Eyr-Giassges, J. B. Richards, 
Glasgow. 


Fader, 


Brown, 


10,106. Drivinc Grar for VeLocipepEs, H. Wormald, | 


London. 
10,107. Music Seats, J. Brandt and C. 
London. 


Kruger, 


10,108. CarnonaTinc Liguips, H. Birkbeck.—(Th« 
Diamond Soda Water Manufacturing Company, United 
States.) 

10,109. CusHion Tires for Cycirs, T. Burrows, 
London. 

10,110. Execrric INcaNnpEsceNst Lamps, C. Oliver, 
London. 


10,111. Cagck Puncu, H. Birkbeck.—{Rouss Manu- 
facturing Company, United States.) 
10,112. MecHanicaL SToxers, J. Proctor, Manchester. 
go ZiczaG Spontaneous Joint, W. J. Quick, 
ull. 
10,114. Propuction of AcEtyLeNr Gas, C. Barnett, 
London. 


10,115. Reapinc and Mowrnc Macuriygs, G. Farris, 
London. 
10,116. Mitk and Cream Separators, J. Rudge, Bex- 


hill, Sussex. 

10,117. ADVERTISING on Soap BILviarD Batts, J. 
Cantwell, London 

10,118. ImproveD Canp.testicks, C. Hill, Birming- 
hain. 

10,119. Urmistnc Fost, A. E. Alexander.—(J. R. Hat- 
marke, United States.) 

10,120, Securinc Loose Stires for Winpows, J. 
Simpson and T. 8S. Morley, London. 

10,121. Arc Lamps, J. F. Wakelin, London. 

10,122. ApsusTING the Heicur of Pictures, E. A. 
Huddleston, Hayward’s Heath, Sussex. 

10,123. Gas Cocks, A. E. Bocquet, London. 

10,124. Tor-ciip for Cycuists, O. Beliner, London. 

10,125, FLAX-HACKLING Macuinery, F. Vallet-Rogez, 
London. 

10,126. Brcycies, J. E. James, London. 

16,127. CycLte Tog-cirps, W. J. Grotenhuis and H. T. 
Sidway, London. 

10,328. GrupiInc PorceLarn ARTICLES, G. W. Tooker, 
London. 

10,129. ANNOUNCEMENT Boarps for Ciuss, W. E. 
Benson, London. 

10,130. CIGARETTE-MAKING Macuings, J. H. Schmidt 
and P. H. Scheffler, London. 

10,131. Water Heaters for HEaTING BUILDINGs, 
H. H. Lake.—{United States Heater Company, United 
States.) 

10,132. Distrttation of Acrps, P. A. Newton.—{ The 


Baker and Adamson Chemical Company, United 
States.) 
10,133. INpicaTrnc Mecuanism for Price ScALEs, 


P. A. Newton.—(F. L. Fuller, United States.) 

10,134. Drrect-acTiNG FLUID-PRESSURE ENGINES, A. 
Ball, London. 

10,135. Ciutcnes for MaRINE Enoryrs, E. P. Plenty, 
jun., London. 

10,136. Cyc_e Betts, H. Lucas, London. 

10,137. INCANDESCENT Gas Burners, E. 
London. 

10,138. Srop BLocks for Uss on Rartways, F. Trenkel, 
London. 

10,139. Cycte WHEEL Hoss, A. S. N. Gitiros and W. E. 
Forstl, London. 

10,140. Beryers for INcanpEsceNt Gas LIGHTING, 
H. H. Lake.—(4. Arwellini aad EB. Kerbs, Italy.) 

10,141. ACETYLENE Gas, R. Haddan.-{(F. Jiiris, 
Hungary.) 

10,142. CRtmpED Type Spaces, C. R. Murray, London. 

10,143. Face and Neck Prorecrors, J. Weil, Liver- 


A. Wood, 


pool, 
10,144. Nove. Pocket, M. Woolf, London. 
10,145, REPEATING FIRE-aRMs, A. Lines, London. 
10,146. Watca, C. A. Borel, London. 
10,147. Doors and Screens, H. T. Weld, London. 
10,148. VERIFIED-RECORD Time Recorpers, J. W. 


Deiibner, London. 
10,149. WasHinc Macuines, W. G. Gibbins, London. 
10,150. MetaLiic WHEELS, R. Hudson, London. 


10,151. Rirte Hoxtper for Cycizs, F. C. Thorn, 
London. 
10,152. Preventine Borries being REFILuep, W. J. H. 


Richards, London. 

10,153. PoLyYCHROME PRINTING MacuHiINgss, The Simul- 
taneous Colour Printing Syndicate, Ltd., and H. de 
Montin, London. 

10,154, Bicycie Support, H. V. Weyde, London. 

10,155, DischarGcinc Apparatus of Wacons, J. M. 
Goodwin, London. 

10,156. Wire Fences, M. D. Pendergast, London. 

10,157. Means for Poriryina Water, C. Schierholz, 
London. 

10,158. Greastnc CoLtiery Tvs Ax ies, W. Dodd, 
Stafford. 

4th May, 1898. 


10,159. INstanTanrous Grip Spanner, W. Kimberley, 
Birmingham. 

10,160. Steam Enarnes, A. B. Wilson, Holywood, Co. 
Down. 

10,161. Tappinc Liquips, J. L. Leh and G. Bless, 
Baden. 
MAKING 

€ er. 

10,163. Lap Macuryves, G. Whitehead and W. Green- 
wood, Manchester. 

10,164. Cycte Brakg, A. Allen and H. Tunley, Long 
Eaton. 

10,165. Fornaces, W. D. Grimshaw, Manchester. 





AERIAL Ascents, J. Gardner, Man- 


10,166. FiaurED WoveN Faprics, T. Taylor, Man- 
chester. 
10,167. CHest EXPANDER Hanpie, C. W. Heap, 


London. 

10,168. LaBet for Cyciists, H. W. Boughton, Thetford, 
Norfolk. 

10,169. BRAKES 
London. 

10,170. Toy, S. and R. Riley and T. Winstanley, Man- 
chester. 

10,171. PNruMaTIC 
Dundee. 

10,172. Hotpreks for Reets of Corron, R. Cardwell, 
Manchester. 

10,113. Stoves, W. Crowson and W. H. Higgitt, Bir- 
mingham. 

10,174. Drivinc Gear for Cycirs, J. W. Balfour, 
Liverpool. 

10,175. WkencHEs for Pipes, H. Lumsdon, Newcastle- 
on-Tyne. 

10,176. THimetes, C. E. Iles, Birmingham. 

10,177. Lamp Irons, J. B. Meiklejohn, Glasgow. 

10,178. Bep Warmer, D. M. Serjeant and C. J. Reeve, 
London. 

10,179. Werr Mecuanism of Looms, W. Rodger, Glas- 
gow. 

10,180, WHEELSs, E. H. Young, Broughty Ferry, Co. of 
Forfar. 

Mv es, J. Bowker, C. Butterworth, and T. 

y, Manchester. 

10,1 VALVE Gear of Prime Movers, J. Appleton, 
Manchester. 

10,183. Rinos for Porrers, E. J. Tompkinson, Hanley, 
Staffordshire. 
10,184. TREATING 
Nottingham. 
10,185. Fotpinc Metatuic Cuarrs, P. W. Powell, Bir- 

mingham. 
10,186. Securtne Locks to Trunks, T. A. Cooke, Bir 
mingham. 


for VELocIPEDEs, C. Jeantaud, 


Tires for Cycies, J. Millar, 








10,181 
M 





Frrezes, E. West, Carlton, near 


| 


10,187. Cyrcres, K. Gengnagel, St. Leonards-on-Sea. 

10,188. PRopuction of ACETYLENE Gas, P. Barré, 
Brussels. 

10,189. Enaines, R. 8S. Blackwood.—(@. 
South African Republic.) 

10,190. DeTacHABLE Pneumatic Tire, J. B. Anderson, 
Dublin. 

10,191. CiGarRETTE Box, B. Bloom, London. 

10,192. THREAD - WINDING Macuines, J. Horrocks, 
Manchester. 

10,198. MANUFACTURING 
Wagner, Berlin. 

10,194. INCANDESCENT Gas 
London. 

10,195. Ou Lamps, 8S. H. Webb, London. 

10,196. MECHANICAL ADVERTISING APPARATUS, J. G. 
Bree, London. 

10,197. CyceLine VEIL, F. Forsythe, London. 

10,198. FurNiTtURE Castors, W. H. Johnson and A. H. 
Adcock, Birmingham. 

10,199. Stames for Potverisinc Ore, J. Trippett, 
Shefiield. 

10,200. New Suraicat Appiiance, H. T. Lannigan, 
London. 

10,201. KINDERGARTEN ApPLIANCE, V. T. Murché and 
E. Sykes, London. 

10,202. CrciEs, S. Johnson, London. 

10,203. Devick for Fincer Natts, H. R. 
London. 

10,204. SHurrLecocks, S. Perkins, London. 

10,205. Apparatus for Dygrne Rovincs, R. Brandts, 
London. 

10,206. Cycixs, H. C. Simpson, Birmingham. 

10,207. CARPET - BEATING MACHINE, J. E. Westlake, 
London. 

10,208. Mepats, &ec., J. M., 3S. 
London. 

10,209. Beartnc Brackets for Cycies, G. Menard, 
London. 

10,210. CANDLE-MAKING Macuine, W. H. Day and W. 
Murch, London. 

10,211. Rorary Motors, H. Edge, London. 

10,212. Casa CuEck Titus, A. H. Gledhill, Halifax. 

10,213. BENDING Pipkrs, D. G. Brighton and F. G. Bate, 
London. 

10,214. INCANDESCENT VAPOUR Hyatt, 
London. 

10,215. SuspenpDING CLotHEs, J. Johnston.—(H. Don- 
kin, New Zealand.) 

10,216. TrrEs, C. K. Welch, London. 

10,217. Crete Locks, A. G. Hassing, London. 

10,218. O1. Cans, W. P. Thompson.—(W. G. Diakel- 
meyer, Germany.) 

10,219. Drivinc Cuarns for Cycies, E. Gschwiindler, 
London. 

10,220. Lips for Pans, H. Burgess and C. Clay, Man- 
chester. 

10,221. Brusues for Cycte Cuarns, A. H. Stanbury, 

jun., Liverpool. 

10,222. CLippiInc Macuings, A. Bain and A. Duval, 
London. 

10,223. CycLe Brakes, A. Rosenblum and E. Fischer, 
‘Manchester. 

10,224. Roorine Tixe, L. Stéger, Liverpool. 

10,225. Castine ACCUMULATOR PLatrs, J. Hesse and J. 
Kernaul, Liverpool. 

. CARTRIDGE BE 

27. ASSOCIATING VENEERS 

10,228. AutTomaTic Macuines, E. F. 
London. 

. Watcu Protectors, L. Wasser, London. 

10,280. CoIN-FREED AUTOMATIC MACHINE, E. von Haken, 
London. 

10,231. InpicaTinG the Quatiry of Oysters, F. How- 

croft, London. 

10,232. PREVENTING the Re-vsE of LaBELs, N. Rubin- 
stein, London. 

10,233. Cvcte Howpers, A. B. Bell and Holmes and 
Sons Ltd., London. 

10,234. Sprayer, C. Pittrohf.—(Messra. Mahkla Bros., 
Bohemia 

10,235. Mow1nc Macurngs, J. Farris, London. 

10,236. Lamps, W. J. L. Sandy, D. C. Bate and T. Geer, 
London. 

10,237. MoTOR-REGULATING Device, E. E. F. Fagerstrém, 
London. 

10,238. CoNTROLLING WorkINGof Pumps, E. P, Wetmore, 
London. 

10 239. BotrLe Necks and Stoppers, W. H. Serjeant, 
London. 


H. Rogers, 


Articles of Luxury, E. 


Liauts, 8S. H. Webb, 


Phillips, 


M., and C. F, Spink, 


Lamps, R. 

















S. N. McClean, Liverpool. 
C. W. Luther, London. 
von Reibnitz, 
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10,240. Hook and Ever, R. H. and H. L. C. Barrett, 
Slough. 
10,241. Hooxs for Cranes and Ropss, J. Tweedale, 
Rochdale. 





10,242. Frre-crates, A. Jackson, London.’ 
10,243. Macuinery for Treatinc Orgs, D. Cook, 
London. 


10,244. DISINTEGRATING Frsrous MATERIAL, D. Cook, 
London. 

10,245. Ecectric Cut-out, A. E. R. Bottone, Walling- 
ton, Surrey. 

10,246. MercerRIsinc Hanks, W. G. Heys.—(H. David, 








10,247. Spcit Hat Frames, S. C. Tress, london. 

10,248. ELecTRICAL TIME-CHECKING Apparatus, C., 
Miles, Bristol. 

10,249. FoG-sIGNALLING Apparatus, W. E. Nutt, East- 
leigh, Hants. 

10,250. ApsusTABLE Bicycle Hotper, A. Easey, Great 
Yarmouth. 

10,251. CompressinLk Tuprs, T. Y. Kinne and A. 
Gartner, London. 

10,252. Smoke Consumer for Furnaces, W. 
Glasgow. 

10,253. ConstRucTION of Grain Si1os, W. Beer, Man- 
chester. 

10,254. Lawn Mower, J. Stafford, Crumlin, Dublin. 

10, BILuiaRpD Tasues, P. and J. Haythornthwaite, 
Burnley. 

10,256. Coat-Box, J. Bailey and F. L. Armstrong, 
Dublin. 

10,257. WATER - COOLING 
London. 

10,258. Pumprnc Apparatus, J. C. Busill and H. G. 
Featherby, Manchester. 

10,259 


Rennie, 





Apparatus, G. Daimler, 





9. Unper-vests, E. H. L. 8. Dodds, Liverpool. 

10,260. Humipiryinc the Arr in a Room, J. J. Mann, 
Manchester. 

10,261. Driving Gear for Cycies, P. MacLellan, 
Glasgow. 

10,262. ENpiLEss Tires for VEHICLE WHEELS, W. Steed- 
man, Glasgow. 

10,263. ANTI -CORROSIVE 
Turnbull, Glasgow. 
10,264. YARN~- DYEING Apparatus, C. Hartley, Man- 

chester. 

10,265. YARN-DYEING APPARATUS, C. Hartley, Man- 
chester. 

10,266. GEARING for PROPELLING VEHICLEs, F. Peters, 
Manchester. 

10,267. MecHanism for Hotpinc Typr, W. H. Lock and 
C. W. Pashley, London. 

10,268. Brakes, H. Halladay, Birmingham. 

10,269. ALTERNATING CURRENT Motors, The British 
Thomson-Houston Company, Ltd.-(C. P. Steinmetz, 
United States.) 

10,270. ALTERNATING CURRENT Motors, The British 
Thomson-Houston Company, Ltd.—(C. P. Steinmetz, 
United States.) 

10,271. WiTHDRAWING Bouts of Doors, H. Campbell, 
Bristol. 

10,272. Tins, J. P. Jackson, Liverpool. 

10,273. Compasses, G. Beach, Macclesfield. 

10,274. Firg-escarEs, W. Rose, E. J. Moore, and J. G. 
Hall, Manchester. 

10,275. ImpartTinc Lustre to Tareaps, W. H. Rider, 
Manchester. 

10,276. RevERSIBLE Winpow Firttinas, W. King, 
Southampton. 


DAMP-RESISTING Pant, T. 











Furness, 


10,277. Patn Extractor, T, and A, Dent, Barrow-in- | 






Burners, A. Walmsley and J. H. Kenyon’ 

ackburn. 

0,279. Covers for Puorocrarnic Cameras, W. G. 
Harris, London. 

10,280. Wepce Cork Macuine, W. A. Jackson, Man- 

chester. 

281. Motor Cars, R. Pritt, Stareley, Westmoreland. 

10,282. BicycLE-pRIVING MgcHANisM, L, Brandon and 
T. Reich, London. 

10,283. _Kxos, E. Dowling, E. 8. Pinchin, C. E. Dowling, 
and A. C. Hill, London, 

10,284. Cap for Pyeumatic Tupes, O. Wilde, Man- 
chester. 

10,285. RarLway Brake VAN for Bicycigs, L, Simpson, 





Birmingham. 

10,288. Type Printine, F, E. Catling and T. J. Parkin- 
son, London. 

10,289. Burners, G. A. Hall, 
Dayton, London. 

10,290. Puospuorvus, C. S. Bradley and C. B. Jacobs, 
London. 


E. Owen, and G. E. 


Chingford. 

10,296. Boots, S. Bennett, London. 

10,297. Pepa Tor- cups, J. J. H. 
Coventry. 

10,298. Hook, F. Swales, London. 

10,299. Bopxrns, A. Smith, London. 

10,300. Gamer, A. Sang, London. 

10,301. RoLterR Bearine, F. 
Erith, Kent. 

10,302. MAGNETIC BRAKE for MECHANICALLY-PROPELLED 
VEHICLEs, C. W. Higgs, London. 

10,303. Sream Enoines, W. H. Caporn, London. 

10,304. Fotptnc Trirop-Trop, E. M. Windus, London. 

10,305, ACETYLENE Gas GENERATOR, J. H. Schiilke, 
London. 

10,306. BrusuEs, F. Hughes, London. 

10,307. Bacs for Packina Sat, J. G, Shearer and W. 
H. Flett, Ltd., Liverpool. 

10,308. AUTOMATICALLY REPLACING Fusks in ELEcTRIC 
INSTALLATIONS, S. Harrison, Liverpool. 

10,309. Propucinc PrintinG Piates, E. Fuchs, sen., 
Liverpool. 





Berni and F. Lehrer, 





Wolff, Liverpool. 


pool, 

10,312. Ciasp for Cyciists’ GARMENTs, E. P. Lehmann, 
Liverpool. 

10,313. Sprran Conveyors, H. J. Haddan.—{F. C. 
Calduell, United States.) 

10,314. ELectric Morors, H. H. Lake.—(R. Arno and 
A. Caramagna, Italy. 

10,315. CONVERTING DeRIvaTives of Acrps, J. Imray. 
—(La Société Anonyme des Matiéves Colorantes et Pro- 
duits Chimiques de St. Denis, A. Haller, and A. Guyot 
Fraace. 

10,316. Parnway Curss, G. P. Gross, London. 

10,317. Stream Enoines, W. Wilson and R. B. 
Mitchell, London. 

10,318. BicycLe Support, J. 
Wood, London. 


W. Pearson and W. J. 


10,319. CarRyING Pumrs on Bicycies, G. P. Mills, 
London. 
10,320. Currinc Metat, A. J. Boult.{C. Crétin, 


France.) 
10,321. TREATING OrEs, A. Moevius and S. Cokin, 
London. 


London. 

10,323. INKSTANDS, E. Davis, London. 

10,324. Apparatus for TReaTING FLuIps, A. Levy, 
London. 

10,325. Mountarnous Cycie Raitway, E. Greenfield, 
London. 

10,326. Boots, J. Abramson, London. 

10,327. CycLe Sapp.gs, A. Barrett, London. 

10,328. SkcuRING SLates to Roors, F. W. Golby. (FL. 
can Bellinghen-Tonberg, Belgium.) 

10,3:9. A New Carrripck Case, H. F. K. 
London. 

10,330. Pepats, H. H. Hopkins, London. 

10,331. INFLATORS for Pneumatic Tirks, H. Lucas, 
London. 

10,332. SpinntnGc Tops, J. P. Croft and G. Coomber, 
London. 

10,333. ELEcTRIC SIGNALLING Apparatus, L. S. Crandall, 
London. 

10,334. INFLATING BicycLe Tires, A. J. de Lotbintre, 

London. 

10,335. Taps, G. F. Belling, London. 

10,335. VELOCIPEDE STEERING Apparatus, J.G. Arnold, 
London. 

10,337. DRAINING Devices for Hypranrts, H. G, Lloyd, 
London. 

10,338. SEcuRING UMBRELLAS, J. W. Pearson and W. J. 
Wood, London. 
10,239, PNeruUMATIC 

London, 















Tink and Ris, 8S. H. Crocker, 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Official Gazette, 





596,032. Inpuctor Generator, P. W. Power, Pitta- 
Jield, Mass.—Filed September 10th, 1897. 

Claim.—(1) In an inductor generator the combina- 
tion of a shaft, an inductor carried thereby consisting 
of two parts separately mounted thereon, the plane of 
division being at right ungles to said shaft, either of 
said parts being laterally movable on said shaft, and 
jourzal boxes supporting said shaft at a consi lerable 


[896,032] 








eS 





| distance from said movable parts when the same are in 
| operative position, substantially as described. (2) In 
| an inductor generator having two crowns of induced 
coils on the interior of a cylindrical armature, the com- 
{ bination of a shaft, two inductor portions movably 





London. 
10,286. Puzzies, &c., W. C. and M. R. Latham, | 
London. 
10,287. Frenpers, B. Addicott and G. Holland, 


10,291. Rugostats for ELecrric Circuits, C. Wirt, 
London. 

10,292. Brakes, G. H. Banister and M. D. Rucker, 
London. 

10,298. Governors for REGULATING FLUu1Ds, J. Milne, 
Edinburgh. | 

10,294. Trouser Strretcuers, W. L. Newcombe, 
London. 

10,295. TARGET MARKING Apparatus, M. Mullineax, 


Sturmey, | 


10,310. Gas Propucers for ACETYLENE Lamps, L. | 


10,311. SusPpENsION Toy Top, E. P. Lehmann, Liver- | 


10,322. VentcLe Coupiinas, M. Hay and L. M. Orosz, 


Géotze, | 


ara 


mounted thereon, and bearings for said shaft 


t, the spacg 


between either of said parts and the bea: 
ngth of pers 


thereto being substantially equal to the le 
induced coils, substantially as described, 
596,065. 
Tacoma, Wash.—Filed February 9th, 18 
Claim.—(1) In a device of the character deserit 
reservoir, a hopper leading thereto, teeth formant 
said hopper, a pump located beneath the reservoir ¢ a 
|; communicating therewith, a shaft journaled witht. 
the hopper for actuating the pump, « toothed exoae 
tric crusher carried by the shaft and adapted t, 
operate in conjunction with the teeth on the hoy, to 
an inlet pipe communicating with the reservoir 
an outlet pipe leading from the pump, as and ice te 
purpose described. (2) An ejector consisting of re 
reservoir, a hopper leading thereto, teeth formed - 


Esector FoR AsHEs, &c., F, y Feath 
> . A, 














the hopper, a shaft journalled in the hopper, a centri. 
fugal pump beneath the reservoir having its blades 
| connected to the shaft and provided with an upwardly 
projecting flange fitting in an annular groove of the 
pump casing, a tooth excentric crusher secured on the 
shaft and adapted to operate in conjunction with the 
teeth on the hopper, an inlet pipe communicating 
with the reservoir and an outlet pipe leading from, 
the pump, as and for the purpose described. 

596,121. Sream Isvecror, 2. Pattison, N York 

N.Y.—Filed April 7th, 1897. 


Ciaim,—1n an injector the combination with a casing 
provided with a valve seat, a steam inlet opening into 
the valve seat, a steam chamber opening into the valve 
seat, a forcing chamber having an overflow port and 4 
steam inlet port, both opening into the valve seat, a 
lifting chamber communicating with the steam 
chamber and forcing chamber and a back-pressure 








| chamber opening into the valve seat, of a rotary valve 
| provided with a through port for opening communica- 
tion between the steam inlet and the steam chamber 
and between the steam inlet and the forcing chamber 
and provided with a second through port adapted to 
open communication between the forcing chamber 
and overflow chamber and between the back-pressure 
chamber and overtlow chamber, substantially as set 
forth. 





596,471. Avromatic OvERHEAD Jost Borive 
Macuing, J. C. Bonn-t, Brookville, Pa.— Filed April 
15th, 1897. 

Claim.—{1) In an automatic overhead joist boring 


machine, a frame having mechanism connected there- 
with for securing it to a suitable support, a sleeve 
journalled in said frame, a shell splined to said sleeve 
and adapted to have attached thereto a tool, a 1r0- 
tall: spindle journalied in said frame and having 4 
bevel gear thereon meshing with a bevel gear on the 
sleeve, and mechanism connected with said spindle 
and said shell for advancing the latter. (2) In an 
overhead joist boring machine, a frame having the 


$96, 71} 
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sleeve H mounted therein, the shell K splined to said 
sleeve and having the recess K! in a solid portion 
thereof, the lever V pivoted to said frame, the rod. Q 
swivelled to said shell and pivotally connected with 
said lever, the spindle E mounted in said frame = 
having gearing connected therewith meshing witl 
gearing on said sleeve H, the sleeve Z having the key- 
way Al engaged by the pin A? on the said spindle E, 
ths loose collar Y on the neck Y! of said sleeve Z, the 
fast collar Y2 and the links X secured to said lever V 
an1 ‘o said cellar Y. 
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May 20, 
———— 
AY PROJECTS ON THE SOUTH-WESTERN 
FRONTIER OF CHINA. 
(From our Special Correspondent.) 
HonGkonG, March 12th. 

THE agreement entered into between Great Britain and 
china in February, 1897, modifying the Burmah con- 
vention of 1894, contains the following addition to 
\rticle XII. :——** The Chinese Government agrees here- 
after to consider whether the conditions of trade justify 
the construction of railways in Yunnan, and, in the 
nt of their construction, agrees to connect them with 
the Burmese lines.” This was a diplomatic concession 
that virtually meant nothing. In the eyes of the Chinese 
mandarins the conditions of trade in Yunnan were never 
likely to necessitate or encourage the construction of 
e that province ; consequently there was little 
or no prospect of any Chinese system of railways being 
connected with the British lines stretching across 
Burmah, designed, some day, to connect India with the 
internal markets of China. But within the last month 
sir Claude Macdonald has followed up his first diplomatic 
advantage by obtaining China’s consent to carry the 
Burmah line through Yunnan. This means that the line 
will be built by British capital, in the same way as | 
Russia is building the Siberian Railway to the coast 
through Manchuria. Satisfactory progress is reported | 
to have been made with the Burmah railway, notwith- | 
standing the topographical difficulties of the comntey | 
that has to be traversed, and those who are acquainted | 
with the trade possibilities of the interior of China, | 
especially the prov ince of Szechuen, are anxious that the 
line may not remain long on the frontier, but that it may 
be pushed on with all possible despatch in order to assist 
in the work of opening up China to foreign trade. 
Compared with the Manchurian Railway, there is this | 
to be said in favour of the line through Yunnan: Whereas 
thé@’northern line passes over wide tracts of sparsely 
populated country, rich it may be in undeveloped mineral 
*weulth, the Yunnan Railway will penetrate to Szechuen, 
absolutely the richest, most productive, and the most | 
densely populated of the Chinese provinces, besides | 
viving access to the large cities of the upper Yangtse, | 
and to Canton on the extreme south. Sir Claude Mac- 
donald has done excellent work during his brief term of | 
oflice at Peking, and, even if he should accomplish nothing 
else, his name, in future, will be associated with the 
opening to foreign trade of the Si-kiang or West River, 
the opening of the internal waterways of China, and the 
rectification of the Burmah frontier and the introduction 
of British railways to south-west China. 

Since Sir Claude Macdonald secured these concessions, 
the subject of railways has received considerable atten- 
tion, more especially from the French in the colony of 
Tongking. At first they were anxious to push their 
lines into Kwangsi Province. Of late their ardour in 
this direction has abated, and they are now aiming at 
anticipating the British line by pushing on to Yunnan-fu. 
Once established at Yunnan-fu, they would be on the 
way to Szechuen, which must be the goal of any railway 
projectors in China, whether they approach it from the 
west, south-west, or east. Kwangsi, Kweichow, and 
Yunnan Provinces have not yet recovered from the 
rebellions that have periodically devastated this region. 
A railway dependent upon the present traffic of these 
provinces alone would end in bankruptcy. Prior to the | 
great Mahommedan rebellion, Yunnan had a population 
of sixteen million people ; nowit has barely four millions, | 
according to the computations of recent travellers. Last | 
year, crossing the country from the Yangste to the West 
River, the members of the Blackburn and Lyons Trade 
Missions found the people in a state of abject poverty, 
possessed of the barest means of existence, and without 
the implements of productive labour. In the last decade 
there has been no improvement in the condition of the | 
people. They have retrograded rather than advanced. | 


In 1884, Mr. A. R. Colquhoun, who made an interesting | 


trip over this country, gave it as his opinion that the lack | 
of communication was the primary cause of the unde- | 
veloped state of the land agriculturally, and it is doubt- 

less due to the same cause, and the absence of capital, 

that the reputed mineral wealth of certain parts of 

Yunnan remains unearthed. It may be that the advent 

of a railway will open up a new era for the poor people 

of this distressed area. ‘he first on the field should be 

the first to reap the benefit. 

Rightly or wrongly, the French have arrived at the 
conclusion that the opening of the West River was a 
blow aimed at their designs in the south - western 
provinces of China. One section of the Tongking press is 
filled with wrath at Ja perfide Albion, and one Anglo- 
phobe goes the length of formulating a plan of campaign 
“tor paralysing British trade in this region.” The plan 
consists of constructing several lines of railway from 
Tongking into the frontier provinces of China, to divert 
the traffic which at present finds its way to Canton and 
Hongkong by the West River. This gives me an oppor- 
tunity of bringing to your notice the various railway 
schemes under consideration in Tongking. The accom- 
panying sketch map has been derived from one pub- 
lished by L’Avenir du Tonkin. At present the only 
railway in Tongking is the short line connecting Phu- 
langthuong with Langson. It is a light railway of 
harrow gauge. When it was agreed to sanction the con- 
Unuation of the line, first to the border and then to the 
town of Lungchow in Kwangsi, the French endeavoured to 
persuade the Chinese to adopt the narrow gauge. The 
mandarins objected. That in itself does not mean much, 
as the mandarins would object to any proposal emanating 
from a foreign source. In this case they were shrewd 
= to see, however, that if the Grand Trunk Rail- 
Way of China was ever constructed from Pekin to 
Hankow, and then extended to the Kwangtung Province, 
ani be to their advantage to have a uniform gauge. 
dee inoee, as pointed out by your Special Commis- 

er, have adopted the wide gauge for the railway 
Commenced in Central China. The mandarins had their 
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way. That is why the Tongking line is now undergoing | 
reconstruction on a broad gauge. The extension into 
Kwangsi is being carried out by the Compagnie Fives- | 
Lille under the contract signed at Peking in June, 1896. | 
It cannot be said that the I’'rench have made much of 
their opportunities up to the present. The subject of | 
this railway is dealt with by Mr. H. B.-Morse, the Com- 
missioner of the Chinese Customs at Lungchow, in his 
report, dated January 15th, 1897, and as the situation has 
not changed to any appreciable extent, I quote his 
remarks below :— 

‘“The extension to Lungchow of the Phulangthuong—Langson Rail- 
way, giving, as itshould, cheaper transport by a controlled legitimate 
route than by the uncontrolled frontier passes, will go far to remedy 
this; and the extension is already in hand. A contract was 
signed at Peking on the 5th June, 1896, giving to the Company 
Fives-Lille, of France, the privilege of constructing the line from 
Lungchow to the frontier, a distance by road of about thirty-five 
miles, the Tonkin authorities at the same time continuing their 
line from Langson to the frontier—eleven miles—and widening 
the existing track from 60 cm.—24in.—to a metre gauge. The 
engineers of the company arrived on the spot on Ist November, 
and the preliminary surveys have been begun ; under the contract the 
work is to be completed in three years. For over half its length 
the line will run, in valley or in plain, over ground presenting no 
difficulties, and for the rest of the distance, though the country is 
rough, it is probable that there are no such obstacles as to call for 
great engineering works. For the time being the line will stop on 
the river bank, and there will be no bridging required ; but the 
present terminus is situated in direct relation to a future bridge 
over the river at Lungchow. It is not the Kwangsi-Tonkin trade 
which the railway is built to carry ; this direct traffic is of no 
great importance, and no encouragement could, probably, make it 
amount to more than a few hundred thousand taels in value 
yearly. The raison d’étre of the line is to capture the trade—now 


| amounting to about three million taels annually—which enters 


China by the gate of Pakhoi, and thence passes for consumption 
into the Provinces of Kwangsi and Yunnan. 

‘The die is cast, the work is taken in hand, and it would be 
useless to forecast the probabilities of actual commercial success or 





probably accomplish an improvement in the surrounding 
country. To discover the resources of this region, the 
French Government has sent a small mission, under the 
command of Colonel Pennequin, to explore it and report. 
A couple of civil engineers accompany the military officers, 
of whom the party is chiefly composed. 

Reference is made in the quotation from Mr. Morse’s 
report to the desire of the French tv compete with the 
Pakhoi route. It must be remembered that Mr. Morse 
wrote before the opening of the West River. Since then, 
a considerable portion of the trade which formerly reached 
the interior vid Pakhoi, now goes up the West River to 
Wuchow, and I expect the trade returns of Pakhoi for 
1897 will show a falling off at that port. So it is really 
with the West River route that the French line would 
compete, and it would compete with a greater chance of 
success if, in addition to instituting a favourable transit 
tariff, the French pushed on to Nanning-fu. Mr. Allen 
is the British Consul at Pakhoi, has studied the trade 
routes in South China, and it was his opinion, shared in 
by the few foreigners who have traversed the country to 
the south and east of Canton, that a light railway from 
Pakhoi to a point on the West River above the lekin 
belt, superseding the present system of manual transport, 
would not only pay the promoters a handsome return on 
their capital, but would aid materially in developing 
foreign trade with the interior. It was the rival route to 
the Red River and other French routes to Yunnan, and 
its advocate, Mr. Allen, has therefore been carefully 
watched by the press of Tongking, hence the mention of 
his name. With the West River open Mr. Allen’s 
scheme is not likely to receive much attention now ; 


but it is well to bring to the notice of English 
readers that if France acquires the island of 
Hainan and the Lienchow Peninsula immediately 
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non-success ; but it may be permitted to indicate briefly the con- 
ditions which will promote or retard a favourable issue. 

‘* First, time is not important in China, and, other things being 
equal, water transport will always be preferred for its cheapness. 
The only obstacle to the present use of the magnificent waterway 
of the West River, extending navigably to the extreme western 
limit of Kwangsi, is found in the numerous likin barriers, especi- 
ally below Wuchou, which turn aside the current of trade; these 
being removed, or neutralised by the use of transit passes, the 
water route becomes a formidable competitor to the railway. 
Secondly, with a short line of railway, such as was advocated in 
the Pakhoi Trade Report of 1889, Pakhoi would have an even 
chance of retaining its transit trade. Thirdly, Lungchow has a 
slight advantage in the fact that imports here pay only seven- 
tenths of the full tariff duty, and exports pay six-tenths of a full 
duty. Fourthly, the cost of transport by the Lungchow Railway 
must be reduced to the lowest figure. The present rate for first- 
class merchandise from Phulangthuong to Langson, a distance of 
63 miles, is 11 dols. per ton, a rate which would not be exceeded 
by the cost of land transport by coolies on the plain in a populous 
part of China; these rates must be considerably reduced if the 
railway is to compete with the alternative routes. Fifthly, the 
carrier must issue through bills of lading, must attend to all 
handling and conform to all legal requirements on the way, and 
must deliver his goods at Lungchow without trouble to the con- 
signee. Sixthly, the right of free transit through Tonkin must be 
accorded. The agent of the merchant in, say, Yunnan will go to 
that mart in which he can best and most cheaply fill the whole of | 
his indent ; and for the present he will continue to go to Hong- | 
kong. In time, after he has become accustomed to accompanying 
his goods through Tonkin, he may be persuaded that he can do 
better and buy cheaper in Haipong; but he will be influenced by 
these considerations only, and will not ask if the goods are of 
French, English, or German manufacture. If then, buying else- 
where, he is shut out from Tonkin by a hostile tariff, he will 
select, or resume, another route to reach his market, and the 
route by Haipong and Lungchow will be for him as if it did not 
exist.” 

It is claimed that, under the Convention signed at 
Peking prior to the departure of M. Gérard last year, the 
Compagnie Fives-Lille is at liberty to carry on the line to 
Nanning-fu—the affix ‘“‘ fu’ means a prefectural city— 
and then to Pésé, which is the highest navigable point on | 
the West River. As I have already indicated, the con- | 
struction of a line of railway along this route, reaching on | 
to Yunnan-fu and the richer province of Szechuen would 
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opposite, Pakhoi then becomes a French port, and our 
rivals would be favourably placed to run a light railway 
on to Pingtong, where a large portion of the West River 
trade could be intercepted, instead of going to Canton 
and Hongkong for transhipment to Europe and America, 
The Hanoi Chamber of Commerce is opposed to the 
Fives-Lille line to Nacham and Nanning-fu, and favours 
the continuation of the Langson railway to points further 
to the north-east of Tongking. The two places named 
are Moxat, which does not appear on the map, and 
Soegiang. On behalf of this line it is urged that the 
West River traffic cannot be intercepted by going to 
Lungchow and Nanning-fu. To kill effectually the upper 
West River trade with Canton and Hongkong it is said 
to be necessary to push the Tongking railway on to Pésé 
and Kaihoa-fu. Apart from the commercial advantages 
claimed for it, this line would be of first-class importance 
for strategical purposes. It might go east to the border 
at Nacham, and then deviate to Thatke and Caobang. 
On account of its salubrious situation, the French 
authorities have decided to make Caobang the principal 
military post in the colony, and the whole of the roads 
in this district have been reconstructed with a view to 
the rapid movement of troops. It is the centre of a rich 
mineral district, and only wants ‘capital for its develop- 
ment. Its agricultural development has been hindered 
by the frequent inroads of piratical Chinese from the 
frontier, Black Flags and other notoriously bad characters ; 
but the active co-operation of the Chinese mandarins, 
and especially of old General Sou, is rapidly leading to 
the dispersal of the piratical bands and the pacification 
of the country. The construction of this line should not 
be difficult or expensive, except perhaps between Thatke 
and Caobang. The short distance from Phulangthuong 
to Hanoi has been surveyed, and before the Compagnie 
Fives-Lille has reached Nacham it is hoped the railway 
will have been carried, at the other end, into the capital 
of Tongking (Hanoi). 

A recent official report shows that the transit trade of 
Tongking with Yunnan, in spite of the high Customs 
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tariffs and the hindrances imposed on traders by the 
French douanes has risen from 810,000f. in 1875 to 
8,596,096f. in 1895. Under free trade principles the 
trade might be tripled at once. 

Placing further French annexation of Southern China 
out of consideration for the time, I am inclined to 
believe that the most important of all the railway pro- 
jects in the French colonies is the proposal to establish 
railway communication between Hanoi and Haiphong on 
the one side and between Hanoi and Vinh on the other. | 
The distance from Hanoi to Haiphong is comparatively | 
short. From Hanoi to Vinh is over 200 miles. This | 
would be the first portion of a railway system to connect | 
Hanoi with Saigon, a line that would have a great | 
influence upon the future trade of the two Colonies. Some | 
months ago it was stated that a private contract | 
had been entered into between the Governor-General, | 
M. Doumer, and M. Dessolier, an engineer, and a member | 
of the Hanoi Municipal Council, and that the undertaking | 
was to be financed by M. Vezin, the Government of | 
Indo-China giving a guarantee of two-thirds of the cost | 
of construction and a lease of the line for seventy-five | 
years. Subsequent information from Haiphong indicates | 
that a hitch has occurred in the negotiations, but as the | 
scheme would require the sanction of the metropolitan | 
authorities, it is possible that the delay is due to the 
discussion of the project there. M. Roume, Director of 
the French Colonial Department, has been in Indo-China 
for several weeks, devoting the major portion of that 
time to an examination of the resources of Tongking, | 
and the possibilities of trade expansion on the Chinese 
frontier, and doubtless he is acquiring authentic informa- 
tion for the Republican Government regarding the various 
railway projects in the French Colonies. The total 
amount involved in the Hanoi-Vinh line is at least 
80,000,000f. It is stated, apparently with authority, 





that the capital is already subscribed, and that the pro- | 


spective concessionaire is merely waiting for the ratifi- 

cation of the agreement to begin the work. It is 

estimated that the Hanoi-Haiphong section will cost 

80,000f. per kilom., and the Hanoi-Vinh section 100,000f. 

per kilom. Rich and fertile in themselves, the French 

Colonies have been enhanced by the French pro- 

tectorate over the Laos States. Capital is wanted 

here, as in the south-western provinces of China, to win 

from the soil the rich stores of coal, iron, tin, copper, 

lead, and precious ores and gems. The French colonists 

are not wealthy. Incapable officialism is rampant in the 

land. In the past the Government has not fostered com- 

mercial development, and the trading classes, individually 

and collectively, through their Chambers of Commerce, 

are restless under the Customs restrictions which prevent 

the even flow of the transit trade between the coast and 

the hinterland. Personally, I have no fear for French 

competition with British trade in south-west China so 

long as all nationalities are allowed a fair field and no} 
favour ; and without foreign capital and a radical reform of | 
its tariffs and the whole system of administration, the | 
attempts to make Tongking a paying colony will end in 

disastrous failure in spite of improved roads and the 

construction of frontier railways. 

So much has been written lately of the prospects of the 
Burmah Railway, with a view in some quarters to dis- 
courage its promoters, that I should like to deal with the 
development of Yunnan, but this letter has assumed 
greater proportions than I contemplated, so that subject 
must be reserved for a subsequent communication. 








THE MAY TRAIN SERVICES. 


By CHARLES Rovus-MARTEN. 


Ir the summer-service time-tables of last year came as | 


a disappointment to those who desire to see a steady 
continuance in railway progress, [ fear that the spring 
time-tables of this year will prove in some respects 
equally saddening. 


With the regrettable fact in strong relief that Aberdeen each five minutes more time than before, and the addi- 
had become 55 min. farther distant from London in 1897 | tion in the two latter cases is to the Swindon—London 


than in the previous year, and Edinburgh 15 min. more | 
distant than then, it was some consolation for the retro- 
gression of the Northern services to note the vigorous | 
advance made by the Great Western. The spirited | 
awakening of that vast but long sluggish railway system | 
has been in many cases remarkable, and it is all the more 
disheartening to find a distinct backsliding this spring. 

Up to the 1st inst. there were three trains timed to 
reach Bath, 106 miles 70 chains, in exactly two hours 
from London. Now there is only one. The 10.45 a.m. 
is allowed two minutes longer; the 11.85 a.m.— now 
11.30—three minutes longer. These may not seem, at 
first sight, serious retardations; but, unhappily, they are 
typical of a general tendency on the line. The 6 p.m. 
had already been allowed an extra six minutes between 
I.ondon and Chippenham, and the up train due in London 
at 5.20 p.m. five minutes additional from Leamington. 

It may perhaps be urged with some force that 
these trains now retarded, seldom, if ever, kept their 
former fast times—especially with a very heavy load per 
engine—and that therefore there would have been no 
sense in maintaining a timing which was _ habitually 
disregarded. The question here arises whether the 
present retardation is temporary, and due to the serious 
delays through permanent way operations now proceed- 
ing, or whether it is to be regarded as an admission that 
the engines cannot keep the quicker times. If the 
former be the true explanation, then one cannot help 
regretting that it was not made public simultaneously 
with the slower timing. If the latter be the reason 
alleged, then I do not hesitate to say at once that it is 
not founded on fact. Mr. Dean’s fine 7ft. 8in. single- 


wheelers most assuredly can keep the fastest times yet 
seen on the Great Western, provided they be given a 
sufficient amount of coal. Iassert this without hesitation, 
because it is within my own personal knowledge and 
experience. I have seen them do it over and over again, 
But when the drivers have 





when a real effort was made. 





| exception, it being a virtually unbroken, slightly downward | 


| again itis quite true that time has o 
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| strong inducements to make coal-saving their first con- 83} miles. This, however, involves no remarkable speed, 
| sideration, and when lost time can easily be accounted and is not in smartness equal to the timing of ten years 
| for, on paper, by exaggerated allowances for signal checks | ago, viz., 110 minutes, with two stops, Basingstoke and 
| or re-laying slacks, under the present rough-and-ready Andover. The saved minute is added to the stay at 
| method of estimate, late arrivals arenot surprising. This Salisbury, making that nine minutes. The corresponding 
| is now officially recognised by the present ‘‘ deceleration’’ up train is timed between Salisbury and London in 
on perhaps the easiest road in the kingdom. 104 minutes, with a two minutes’ stop at Vauxhall. 

It is noteworthy that the 11.35 down express istimed ©n the Midland line there are several very acceptable 
to leave five minutes earlier, and to reach Exeter as, accelerations. The 8.30 a.m. from Nottingham, due in 
before, a retardation of five minutes. London at 11.10, is quickened 3 min., and the 8.25 a.m. 

In the case of the up trains, the “‘ deceleration” is equally from Leeds, due in London at 12.55, is quickened i are 
| marked and apparently still less defensible. The 7 and all this latter acceleration being between Nottingham an¢ 


10.30 a.m. £7 oom: E3 ees London. Each of these trains is now timed to make the 
20 a.m. ous. 6.7 an. egpennn: Regus: Ramet Aes. nee run of 70} miles, from Kettering to Kentish Town, in the 


fast time of 79 min., or at the average rate of 53°6 miles an 
hour. The 12.55 express from Nottingham starts 5 min. 
later, and is also expedited by 5 min., reaching London as 
before. In this case the Kettering—Kentish Town run is 


1 
| 
| 
| 
| 
| 
| 


run, on quite the easiest road in the kingdom without any 


dient. The time i 7 92 mi si d of 87 f : - eee 
a rye cages yy ope: yey” — Prades timed to be done in 80 min. The 3.32 from Nottingham 


the time allowance is as much as 97 minutes. Here 18 quickened by 3 min. One up train is now timed 
ften been lost. and between Nottingham and Kettering in 59 min. as well as 
: the four down expresses. The up day express from 
Glasgow is now shown in the passenger time-tables, as it 
always has been in the working tables, as making the 
Leicester—London run, 99 miles 9 chains, in 114 min. 
With regard to fastest timings between stations, the 
Caledonian is still easily first. During the last month or 
two the 8 p.m. express from Aberdeen -has been accele- 
rated to make the run from Forfar to Perth, 32 miles 
40 chains, in 33 minutes, start to stop, or at the rate of 
59°1 miles an hour. Thisis, of course, by far the fastest 
timing now in existence. The Northern Railway of 
France comes next to it with Paris—Amiens, 81} miles in 
85 minutes, equal to 57°7 miles an hour. But the Cale- 
donian again comes in ahead of all other British lines, 
and takes third, fourth, and fifth places with Stir- 
| ling—Perth, 33 miles 2 chains, in 35 minutes, equal to 
| 56°5 miles an hour; Perth—Aberdeen, 89} miles, in 
97 minutes, 55°6 miles an hour; and Perth—Forfar in 
35 minutes = 55°5 miles an hour. After these come the 
Great Northern, Peterborough to Finsbury Park, 
| 733 miles, in 80 minutes = 55°3 [miles an hour, with a 
shorter run at the same speed; and the Great Central, 
Grantham—Retford, 33 miles in 36 minutes = 55 miles 
an hour. I am not aware of any other British run 
at the present time that reaches the average of 55. Pos- 
sibly July may yet have some pleasant surprises in store 
‘for us. Let us hope so. 


seldom made up; but here also it is wholly a question 
of signal-checks and fuel saving. It would be ridiculously 
easy to make the Swindon—London run in 77 minutes, 
instead of 92 or 97 being required. This cannot possibly 
be disputed by anyone who is acquainted with the condi- , 
tions, and I can produce abundant proof of my assertion. 
The retardation is purely a matter of railway policy, and 
is not due to any engineering exigencies. 

Perhaps the most notable of all the decelerations is 
that of the 10.30 a.m. express from Exeter, popularly 
known by the senseless nickname “Flying Dutch- ! 
man,’ which ran on the old broad gauge for about a 
quarter of a century without alteration, making the 
Exeter—London journey in 4} hours. Since the abolition 
of the broad gauge it has been steadily retarded, and 
this month it has been further slowed by five minutes, so 
that now it takes 15 minutes longer than it did some 
thirty years ago. Even the corresponding down trains 
and evening up train have not fared quite so badly 
as this. 

On the northern main line of the Great Western the 
early morning express from Wolverhampton is allowed 
five minutes more, but there is this amount. of comfort, 
that the time from Oxford to London is reduced to 
77 minutes, although even this is by no means swift. 

The South-Western this month resumes its 2.5 p.m. 
non-stopping train from Bournemouth, which still receives 
the liberal allowance of 132 minutes for its run of 1064 
miles to Vauxhall. The single acceleration of an 
important train consists in another minute being knocked | 4, {he British Consul they would yield a good return on British 
off the time of the 3 p.m. express between London and | capital if our miners would turn their energy and enterprise in 
Salisbury, the new timing being 105 minutes for the that direction, 





Tue Spanish province Asturias is said to possess 
large deposits of manganese ore, which are not worked, According 
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WAR NOTES. 





THE movements of the Spanish fleet under Cervara 
are probably the most interesting incidents of the war in 
its present stage. That a fleet should disappear is, how- 
ever, by no means so rare or unexpected an occurrence as 
many newspapers have asserted. In 1890 our own “C” 
mancuvre fleet, carrying from six to twelve newspaper 
correspondents, totally disappeared for three weeks, and 
its whereabouts was absolutely unknown. It merely took 
a straight course to about 500 miles south of the Azores, 
coaled and came back again. No evasion in the way 
of hidden lights, or un-squadron-like formation was 
attempted; it cruised along at eight knots in double 
column of line ahead. We chance to have participated 
in that mysterious and evasive cruise, and remember | 
very well that from leaving the Channel till we returned | 
to it again only three vessels were sighted, an outward- 
bound Spanish tramp and two outward-bound sailing | 
ships. Cervera, crossing the Atlantic at high speed, his | 
destroyers ahead, able to sight anything long before they | 
themselves could be seen, cannot be said to have had any 
very difficult task. The ocean has its roads as much as 
ever the land has, and a hundred miles on either side of 
these highways a sail is the exception rather than the 
tule. Possibly, moreover, if not by persuasion, then by 
other means, steps could be taken to prevent the news of | 
his whereabouts being carried further by any merchant- | 
man that chanced to sight him—where the fate of a 
nation hangs in the balance there is not likely to be a 
too nice discrimination. And if Cervera, needing coal, 
met a neutral collier tramping the sea alone, the odds are 
in favour of his taking it. 

Whether or no Cervera has his own colliers with him 
appears, so far, to be a matter of some doubt. It is an 
important point, and definite knowledge on the matter 
Would throw considerable light upon his plans. At present 
even the constitution of his fleet is uncertain. If it has 
not been reinforced it is certainly inferior to the main 
American squadron, and probably to the Flying Squadron 


| possible plan of campaign on the part of Cervera is very 


—and these, probably, are the orders—then Cervera | 
might do well in a running fight. His speed may safely 

be put down at 15 knots; it is not likely that the Vizcaya | 
can better that. Some while ago she could not do so 

well, but her machinery has since been overhauled. 

Sampson’s squadron, owing to the monitors, is not good 

for more than 12 knots at the outside, and considerably | 
less if there is any sea. The Flying Squadron, thanks to | 
the Texas, cannot be reckoned as able to do more than | 
13 knots. The American squadrons are so foolishly con- | 
stituted that neither is homogeneous, and neither aught | 
but a compromise. By changing the New York and | 
Texas much of this might have been avoided. As things | 
stand at present, by placing the opposing squadrons high 
or low in the column, according to their speeds, one | 


evident. 


| | Proba- 
ble sea 
speed. 


Sampson. | Cervera. Schley. | 








25 
24 
23 
22 
21 
| 20 
| 19 


Piuton. 
Furor, Terror (t). | 
St. Paul (liner). 


New Orleans. 
Minneapolis, 








(a.c.) 


' 

| 

| 

| Cristobal Colon 
New York, | 


Brooklyn. 
Oquendo, | 
lowa. Vizcaya. Theresa. 


Indiana, Massachusetts. 


_ 
wow y 


| Texas. 
Puritan, ‘Terror. | 


Gunboat. et 





The Spanish destroyers cannot be expected to have a higher 
cruising speed than the C, Colon, 


From this table it is clear that if Cervera elected to | 





SPANISH FLEET, 
New York. Iowa. Indians, Monitors. 
AMERICAN FLEET. 
Or, with the flying squadron :— 
SPANISH FLEET, 
— 3. -c 
— cy C2 Ea oS SS 
Brooklyn. Massachusetts. Texas, 


New Orleans. 3 


St. Paul. 
AMERICAN FLEET. 


Minneapolis. 


In the American line the distance of the ships well 
astern would be ten miles even in a ten-hour chase. We 
may take it they would be considerably more astern than 
that. In the case of Sampson, the Iowa, though on 
paper a match for any two or three Spaniards, would 
probably be destroyed if anything like decent shooting 
were made. Firing astern would be a great advantage to 
the Spanish, and if in an indented line their concentrated 
fire on the Iowa ought very soon to riddle her unarmoured 
bow so that she dropped astern, and shell underneath 
ought to dispose of her bow turrets. The New York 
would be easily settled by any one Spaniard. In doing 


| this we may assume that one Spanish ship would lose all 


her quick-fire battery, that one or possibly two big guns 


| would be disabled. They might then make off to refit; 
| if they remained, the Indiana plus the Iowa would no 
| doubt settle them. 


There is no victory for Spain against 
Sampson’s fleet; but Sampson has no chance of victory 
either, unless Cervera, being short of coal, has to under- 
take a fleet action. 

Against the Flying Squadron the position is different. 
The St. Paul, New Orleans, and Minneapolis would pro- 
bably be detached to neutralise the destroyers. The 


also, In both cases it has, however, the great advantage | fight a running action with Sampson, the positions would | Brooklyn alone would be speedily overcome; for that 
be, always assuming Sampson to be determined on | 
action. | 


of speed and being homogeneous. Indeed, if the American 
orders are to engage the enemy under any circumstances ' 


matter, all the ships able to overhaul the Spaniards would 
be. If, however, Cervera had to fight, the result of an 
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engagement between his four fast vessels and the | 


Brooklyn and Massachusetts, hampered by the slow | 


Texas, is by no means a certainty in the American favour. 
Spanish big shell could soon wreck the Massachusetts’ 


lower deck under the turrets, soon reduce her speed by | 


The Texas, with her very short belt, 
is in still worse plight. Both these ships could be sunk 
by “ discriminating fire’ without their big guns being 
silenced. The Spanish ships could not be disposed of nearly 
so easily; the Colon’s shell-proof belt is complete, the 
Vizeaya’s have a very long and nearly complete belt. 
Were it only a matter of matériel, Cervera would win ; 
unfortunately for him personnel is a potent factor, and in 
personnel he is deficient. 

It is idle to speculate as to the Spanish plans. 
appears true that some of the ships have really been off 
Martinique; but the visit to Curacoa is not yet proved. 
What with Spanish agents cunningly sending false tele- 
grams, and press correspondents probably unable to 
differentiate between a cruiser and an armed merchant- 
man, between a 27-knot destroyer and a second-class 
torpedo boat, no news about the Spanish fleet can be 
accepted as certain. Cervara may intercept the Oregon, 


destroying the bow. 


destroy or capture her, and then go back home to refit; he | 
may be homeward bound already, after having broken the | 


It | 


| 


| 
| 


| 
| 


blockade by news of his coming; he may go round Cape | 


Horn to the Philippines; he may do a thousand things. | 


He may plan excellently. In the end he must meet 
failure, in part because the folk at home are feeble, in 
part because America is the stronger. Only the destruc- 
tion of the American fleet in detail can lend him success, 


| 
| 


| 


and, weak as American strategy has been, it can hardly | 


allow that. Yet it would be well if, before discussing 
how the captured ships are to be re-named the 
Americans effected the capture first. Though Cervera’s 
vessels are likely enough to disappear from the Spanish 
navy list, yet they are not likely to figure in the American 


one; we may look to see them go down with colours | 


flying when the Americans run them to earth. 


Many of | 
the stories of the Don's reckless courage at Manila may | 


have an origin in an American desire to give a little | 


” 


colour to the “‘ glorious first of May. 


But itis pretty clear | 


that few Spaniards would dare to strike ; it would be certain | 


death for them when they were sent home after the war. 








SPEED TRIALS OF THE CHILIAN CRUISER 
O'HIGGINS. 

On page 480 we give an illustration of the Chilian cruiser 
O'Higgins, which has just completed a series of trials, includ- 
ing twenty-four hours’ sea-going speed, six hours’ full speed, 
gunnery, turning, and other trials, all of which have been 
carried through with complete success. The O’Higgins was 
designed by Mr. Philip Watts; the keel plate was laid in | 
April, 1896; the vessel was launched in May, 1897; and she | 
is now about to leave for Chili, complete in every respect ; | 
the period of her completion in less than twelve months from | 
launch is exceedingly shert, when her size is considered, and | 
the seven months’ engineering strike which intervened is | 
taken into account. 

The dimensions of the O’Higgins are:—Length, 412ft. ; 
beam, 62ft. 9in.; mean draught, 22ft.; at this draught the 
vessel displaces 8500 tons, and carries 700 tons of coal, a} 
complete outfit of provisions, stores, fresh water, &c., and all | 
ammunition, torpedoes, and equipment. This mean draught 
was maintained during the speed trials, which were made off | 
the Tyne in the presence of Admiral Uribe and other mem- 
bers of the Commission of Chilian officers appointed to | 
superintend the construction of the vessel. 

The machinery has been supplied by Messrs. Humphrys, 


Tennant and Co., and the boilers are of the Belleville type, 
being thirty in number, placed in three separate water-tight 
compartments. Owing to a strike of firemen engaged for the | 
trial, the Chilian officers kindly gave the services of 100 | 
Chilian stokers—part of the crew to take over the vessel when | 
complete—and though these men were not accustomed to | 
stoking the Belleville boilers, the trials were nevertheless | 
carried through with complete success, an ample supply of 
steam being maintained throughout. 

The full power of the engines is 16,000-indicated horses, 
but the twenty-four hours’ trial was conducted at about 
three-fifths full power, and 10,000-indicated horse-power was 
exceeded during the whole time, giving a speed of over 
19 knots. Turning circles were made after the trial to test 
the manceuvring qualities, and these showed that in 
2 min. 6 sec. the O'Higgins could reverse her direction, both 
engines running full speed ahead, the tactical diameter being 
3-4 times the underwater length of the vessel, the complete 
circle being less than three times her length ; the heel of the 
vessel in turning never exceeded 4 deg. 

The above trial was made on April 20th, the full-power six 
hours’ trial with natural draught being taken on the 26th. 
The mean of six runs over the measured mile course, taken 
consecutively with and against the tide, worked out at 
21-52 knots, the last four runs giving a mean of 21°7 knots, 
which may therefore be taken as the full speed of the 
O’Higgins. It should be mentioned, however, that the | 
vessel had never been docked since her launch, and though 
sheathed and coppered, it is probable that a certain amount 
of slime was adhering to her bottom, and it was afterwards 
found that numerous copper sheets were dislodged at the 
launch and repaired in dock after the speed trials. 

The gunnery trials were made on two days, and finally 
completed after the six hours trial, when, amongst other severe 
tests, seven guns were simultaneously fired direct ahead 
by an electrical discharge, no damage to ship or mountings 
resulting, with the exception of glass. These seven guns 
were three 8in., two 6in., and two 4°7in. A _ similar test 
was applied aft, but with one 8in., four 6in., and two 
4‘7in. The armament carried by the O’Higgins is not 
only exceptionally powerful but is exceptionally well 
protected, all the four 8in. guns being separately mounted 
on 6in. armoured barbettes, three forward and one aft, 
and protected by armoured gun-houses, 7in. and 5in. thick, 
which completely enclose the guns; similar protection is 
given to the four 6in. guns mounted on the upper deck. The 
remaining six 6in. guns—making ten in all—are placed on the 
main deck, within six casemates whose fronts are 6in. and 
rears 5in. thick. The ten 12-pounders and ten 6-pounders are 
protected by the ordinary shields, three torpedo tubes are 
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3esides the protection to the guns, the O'Higgins hasa7in. 
to 5in. belt, carried along two-thirds of her water-line, of 
Harveyed armour 7ft. in depth; this belt is supported on the 
sloping sides of a complete protective deck, which varies in 
thickness from 1jin. to 2in. The conning tower is of Qin. 
armour, and armoured tubes are provided for the supply of 
ammunition to all the guns. The vessel is unusually well 
fitted in all respects, with electric light and every modern 
improvement, and is certainly a most powerful addition to 
the already powerful Chilian navy. 








ENGINES OF THE FERRY STEAMER CHEBUCTO. 





Tue double-screw ferry steamer Chebucto, recently built by 
Messrs. John Shearer and Sons, Kelvinhaugh, Glasgow, and 
engined by Messrs. McKie and Baxter, of Copland Works, 
Govan, to the order of the Ferries Commission of Dartmouth, 
Nova Scotia, an illustrated description of whose hull we gave 
in our issue of October 8th, has a screw propeller and a rudder 
at each end, both propellers being actuated in propelling the 
vessel, while the rudder at the ‘‘ahead”’ end is locked firmly 
in the fore-and-aft position by simple gear controlled from 
each pilot-house. The main driving engines, which with 
other machinery we illustrate in this issue, consist of two 
pairs of compound surface-condensing engines built upon one 
bed-plate, with low-pressure receivers separated only by a 
division plate. The cylinders are bolted together in line- 
the two low-pressure cylinders, 24in. diameter, inside, and 
the two high-pressure cylinders, 12in. diameter, outside. 
stroke is 18in., and when both engines are working, as is the 
case when the vessel is on her station, she is thus propelled 
by a double four-crank engine actuating a screw aft and a 
similar screw forward. Each of the propellers is 6ft. 3in. 
diameter by 8ft. 3in. pitch, having four blades of 15 square 
feet of surface, and with both front and back faces of blades 
of the same shape. 


The | 
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The pumps and auxiliary engines of various kinds, of which 
there are over a dozen on board, are all dissociated structur- 
ally from the main engines. There is an installation com- 
prising five pumps by the Blake and Knowles Steam Pump 
Works Company, including a duplex independent air pump, 
having a 6in. cylinder, driving direct without rotary motion 
a pair of air cylinders, 12in. diameter by Sin. stroke. We 
understand the air pump—which we illustrate—is the first 
of its kind that has ever been fitted to a vessel in this country, 
although they are already much in favour in the States. The 
pump actually fitted was intended for a vessel of the American 
navy, but was given to Messrs. McKie and Baxter, in order 
that they might comply with the delivery requirements. 
There is also a special form of feed pump, 5}in. by 3}in. by 
6in.; adonkey pump, 44in. by 2fin. by 4in.; a boiler cir- 
culating pump and a sanitary pump, each 3in. by 2in. by din. 
All these pumps are of the Blake and Knowles special 
horizontal duplex type. Hancock inspirators are fitted for 
feeding the boilers, and Hancock ejectors for clearing the 
bilges. The air pump discharges into a tank from which the 
feed pump draws through a filter, the speed of the pump being 
automatically controlled by a float. The exhaust steam from 
all the auxiliary engines, including electric light engine and 
steam windlass—for the Atlantic voyage only—is carried to 
the condenser, which has a cooling surface of 500 square feet, 
and the feed-water passes through a heater on its way to the 
boilers. The centrifugal circulating pump, which has a 5}in. 
suction and discharge, and is 20in. in diameter, made by 
McKie and Baxter themselves, is one of their ‘ Challenge 
patterns, and is fitted with a special balanced valve, the inven- 
tion of Mr. Baxter. The electric generating machinery 


| consists of a four kilowatts dynamo, with Sayers’ winding, 
| fitted on same bed-plate with and driven by a Paul engine, 


The engines are reversed by direct-acting steam gear upon | 
an entirely new principle—afterwards more fully referred to | 


—the invention of Mr. Baxter, of the engineering firm, in 
conjunction with Mr. D. B. Donald, of Falmouth. Steam is 
supplied at a pressure of 1251b. from two boilers of the 
Admiralty pattern, each having two furnaces of Fox’s corru- 
gated type. The diameter of boilers is 7ft. 6in., and the 


also fitted in the stern above water, and two submerged, one | Jength 18ft., the furnaces being 36in. diameter and 7ft. 9in. 


on each broadside. All the armament, it need scarcely be 
stated, has been supplied from Elswick. 


| long. 
| boiler tubes are unusually large in diameter. 


The total grate surface is 1700 square feet, and the 


| 9th September. 


having a 5in. cylinder by 5in. stroke. The installation, equal 
to sixty lights of 16-candle power, is on Mavor and ( oulson s 
“concentric” system, and includes four side signal lights, 
two tower lights, and four three-light pendants in each saloon. 

The Chebucto went through her speed trials on the Firth of 
Clyde on the 12th August, with results which were entirely 
satisfactory, and left the Clyde for her destination on the 
The working of Messrs. Baxter and Donald $ 
patent starting and reversing engine was an admirable feature 
of the trials. In this gear the necessity for the hydraulic 
cylinder, which has been so constantly employed till now ™ 
gears of this kind, is entirely dispensed with. The engines 
can be reversed at almost any speed, the promptness of the 
action being remarkable. From the construction of the gear 
it is impossible to do damage or to carry away anything. 
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MODERN CHINA—THE KIANGNAN ARSENAL 


(For description see page 174) 
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Fig. S—TWELVE-INCH GUN PROVING GROUND AT WHANGPOO 
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Fig. G—-TWELVE-INCH GUN IN THE ERECTING SHOP 
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MODERN CHINA FROM AN ENGINEER'S 
POINT OF VIEW. 
No, IV.—THE KIANGNAN ARSENAL, 
[From cur Special Commissioner. | 

SHANGHAI. 
Ove is bound to write with reticence on the subject of 
Government war material factories in the Far East just 
now, for the political complications which are still loom- 
ing in this part of the world make it advisable for a 
journalist not to go into too much detail. I have been 
requested by the authorities, who were good enough to 
let me visit the Arsenal, to deal rather in generalities than 
in details, and the two British superintendents in charge, 
while giving me every facility for seeing what there was 

to be seen, were extremely discreet in their utterances. 
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men are employed. The works cover a very large area, 
and have a commanding river frontage. 


out, from small arms and quick-firmg guns of small 


calibre up to 12in. guns with a length of thirty calibres. | 
These are, I believe, the largest pieces of ordnance turned | 


out here. Among the photographs sent herewith will be 
found some in which these large guns are shown—l'igs. 5 
and 6, page 473. One of the most interesting features in 
the whole factory is the steel works. The stranger does not 
look to find heavy steel forgings and castings being turned 
out successfully in a country like China. But at the 
Kiangnan Arsenal this is done; and, from a very small 
beginning, the manufacture of steel was inaugurated 
some years ago, until it has grown into an important 
= ~*department at the 
present day. All the 
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Fiz. 1—GUNNERS AT DRILL AT KIANGNAN 


The Kiangnan Arsenal is, practically speaking, the 
only arsenal in China worthy of the name. There is a 
small arms factory in Tientsin, and a Government dock- 
yard at Foochow; the last named of which appears to be 
merely a happy hunting-ground for French ofticials, who 
were forced upon the Chinese in 1885 by the Government 
of France, as a solution of one of the numerous political 
questions between the two countries. These two factories, 
however, cannot be looked upon as in any way competing 
with the Kiangnan Works, where heavy ordnance is 
turned out in a business-like way: that is to say, in as 
business-like a manner as is possible in China. 

The Kiangnan Arsenal, situated two or three miles up 
stream from Shanghai on the Woosung River, is under 
the direct orders of the Viceroy of Nanking. and is 
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Fig. 2—KiANGNAN ARSENAL—MAIN ENTRANCE 
managed by three directors appointed by him. Under 


them is a large staff of Chinese officials, whose various 
and complicated functions I do not pretend to have 
fathomed—nor would they interest you, if I tried to 
explain them—and two British subjects, Mr. N. E. 
Cornish, superintendent of the Gun, Projectile, and Rifle 
Factories; and Mr. Thomas Bunt, superintendent of the 
Fn zineering and Steel Works Departments, and engineer- 
ing superintendent of the Nan-Yang fleet. 

This arsenal was started about thirty years ago, and 
from the first was under foreign management, as far as 
technical matters were concerned. Of tlic two English- 
men above named, Mr. Cornish came out to China 
twelve years ago, leaving Messrs. Armstrong, Mitchell, 
ind Co., for the purpose; and Mr. Bunt, coming from 
Messrs. Maudslay, Sons, and Field, joined the a-senal 
staff fourteen years ago. At the present day about 2500 











steel for guns up to 
6in. diameter is made 
at these works, and | 
am told that the pre- 
sent equipment per- 
mits of manufacturing 
castings of any weight 
up to25 tons. Barrels 
for guns over 6in. in 
diameter are imported 
from England. 

The steel works con- 
tain two Siemens- Mar- 
tin’s furnaces, a 2000- 
ton forging press, cog- 
ging plate, and bar 
mills; machinery for 
rough turning, boring, 
and oil tempering gun 
materials, &c. Here 
are made the gun forg- 
ings as well as the 
castings, as also the 
shield plates and other 
heavy work for the 
carriages, to be even- 
tually finished in the 
gun factory. Excellent 
steel is, I am assured, made from native pig 
iron and ore, and the whole is carried on by native 
foremen and workmen under the superintendence of 
Mr. Bunt. The Chinese make extremely efficient steel 
workers under proper management. In addition to the 
above, there are projectile, powder, and cartridge works, 
general engineering shops, saw mills, a shipyard, and a dry 
dock for ships up to 300ft. long. A railway, about a mile 
in length, and running along the river side, takes one to 
the testing ground at Whangpoo, and of this site I also 
enclose some photographs. 

In connection with this, and for the purpose of carrying 
the heavy ordnance to the trial grounds, the first bond 
Jide locomotive ever made in China, and designed by Mr. 
Bunt, was turned out at the Kiangnan Arsenal entirely 
by Chinese labour. I send you a photograph, Fig. 4. and 
the following particulars of this engine, as it may interest 
you to put on record 
the early stages of 





The shops, | 
which need not be enumerated, include all the plant | 
which is necessary for making all sorts of guns through- | 
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the shell being 2ft. 9in. mean diameter by ft. 9; 
between tube plates. Fire-box at top, 2ft. 7Lin, bere 
2ft. 6in. wide; fire-box within, 8ft. long by lit "8 by 
wide; grate area, 5 square feet. The tanks at ~ach ey 
| are raised above the running board to allow of olen’ 
valve motion, &c., and have a capacity of 175 val] oa 
The coal bunkers have a capacity of 6 ewt. ee 
In referring to the above as the first locomotive ey 
built in China, I except, of course, the converted inane 
engine adapted and used by Mr. Kinder as a locomotive 
at the Kaiping mines, and mentioned in a recent article. 
Owing to the courtesy of the officials, I have been able 


to get together a good collection of representative illus 




















Fig. 3-75-TON SHEARS 


trations of the Kiangnan Arsenal, which I send herewith, 

The general appearance of the arsenal is scimewhat 
business-like and modern: and, except for the pigtails 
and dress of the workers, and certain hieroglyphics on 
the walls, has very little to indicate the country in which 
it is placed. Western buildings, Western plant, and 
Western methods prevail in most places except the 


offices. The main entrance, a handsome archway on the 
river frontage, Fig. 2, and an occasional religious emblem, 
only tend to remind the outsider that |he is in the 


Celestial Empire. 
An engineer may perhaps ask himself why it is that 
some of the buildings and chimneys are spread about in 





locomotive building in 
a country which is i 
destined in the near 
future to become an 
enormous consumer of 
railway plant. 

In the year 1890, 
the arsenal having 
received orders to 
build several 50-ton 
guns, the question 
arose as to the best 
method of getting 
them from the gun 
factory to the proof 
ground for trial. The 
arsenal had a system 
of tram lines of 2ft. 
gauge, laid with 601b. 
rails, and the guns 
previously made were 
drawn by coolies to 
the proof ground; but 
with 50-ton guns this 
would take such a 
great number of men 
that the directors 
decided on building a 
locomotive for this 
purpose, and for con- 
veying the guns to the 
whaif for shipment, 
XC. 

An order for the locomotive was given in August, 1890, 
and it was completed and successfully tried in April of 
the following year, and has since been in general use. 
It was built of such materials as the arsenal had in 
stock, and, with the exception of the Hancock inspirator 
and the steam gauge, everything was made in the arsenal. 
The following are the principal dimensions of the engine: 
—Cvlinders, 9in. diameter by 15in. stroke; wheels, | 
2ft. 6in. diameter, of cast iron, with welded mild steel 
tires; wheel base, 4ft. 6in.; axles of mild steel, 4%in. 
diameter in the journals. The engine is carried by a 
spring on each wheel in the usual way. Valve motion of 
the link type and of steel throughout. The frames 
are of plate iron, the side frames being }in. thick. The 
over-all length of framing is 14ft. 9in., and width 5ft. 9}in. 
Hard wood buffer beams are fitted at each end of tke 
framing to suit the various sizes of trucks in use at the 
arsenal. The boiler is of mild steel throughout, con- 
structed for a working pressurz of 150 1b. per square inch, 








Fig. 4—THE 











FIRST LOCOMOTIVE BUILT IN CHINA 


such a strange and apparently unconventional and con- 
venient manner. But there is method in that form 
of madness, for religion steps in here, and dictates 
the positions and shapes of buildings. So that the 
foreign architect or engineer who would satisfactorily 
cater to Chinese requirements in the shape of laying 
down the lines on which industrial or other places are 
to be arranged, must first make a study of the religion 
of the country before he can hope to succeed ; for, how- 
ever practical, economical, and otherwise advantageous 
his designs may be, they will not be accepted if they 
are likely to entail what is known as “ bad Joss,” 


| that is to say, if their arrangement is likely to meet with 


the disapproval of the departed spirits of previous genera- 
tions of Chinamen. 

Of the quality of the work turned out, whether it is in 
the form of heavy ordnance, machine guns, or com- 
plicated self-acting carriages, it has the appearance of 
being all round extremely good; and I am given to 
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OE 
May 20, 
derstand that, when put to the test, the guns are up 
a good standard. A cursory observer, however, is not 
_ position to form a valuable opinion on these matters. 
ud to the quality of the steel manufactured 


With rege : 
here, 1 hope to send vou some particulars of tests before 
ere, 


very long. 
| al not 
of guns, and 8 


at liberty to say very much about the types 
o on, but it is as well to mention that in 
the heavier classes the Armstrong pattern is almost 
pniversally adopted: Annually, and for many years 
rve quantities of war material have been turned 
And what becomes of it? Nobody knows. 
somehow, ! 


sry la 
ere. 
TL absorbs itself 
defence 2 ; ; 
ocess. But China is a large country; large enough, in 
fact, to employ a very great supply of war material in 
districts away from the beaten track of the foreigner in 
China. And can the Chinaman use these guns to his 
own advantage or fur the protection of his country when 
is made them, or does he wish to do so if he could ? 
These are questions which one would imagine to be 
alJ-important. But at the same time I cannot answer 
any one of them. ‘ 


he hi 





THE NEW GRAVING DOCK OF THE CLYDE 
NAVIGATION TRUST. 
No, I. 

\s already briefly recorded in our coluinns- sce page 398, in 
cur issue for 29th ult. Glasgow’s new graving dock, No. 3 of 
the series NOW possessed by the Clyde Navigation Trust, which 
has been under construction for about seven and a-half 
years, Was formally opened on the 27th ult. by Lord Provost 
David Richmond, its fitness in every way for the important 
purposes for which it has been constructed being on that 
date, as well as on several previous—unofticial but equally 
exacting occasions, thoroughly demonstrated. The new dock 
is situated alongside and parallel to graving docks No. 1 and 
» which again are practically parallel to the line of the 
harbour ; ready entrance being had direct from the latter at a 
point where it is considerably expanded to form the vestibule 


' 
| 
| 


am told, without the | 
es of China appearing to be strengthened by the | 
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| 14-16 above Ordnance Datum—and filled with concrete. The 
tops of the wing wall cylinders are 18ft. 10in., and of those for 
i deel a apron, 37ft. Yin. below level of cope, or 3ft. below outer sill of 
; cSt Sais outer entrance. The wing walls average 10ft. thick, and 


The general dimensions of the new dock are herewith 
tabulated : 


Length of fivor from inside 


entrance to head of dock 8soft. | . 
Width at bottom =... 6... 8lft. Sin consist of concrete rubble, faced with granolithic-faced con- 
ao - oS NOE OP RT | Mel oe. crete ashlar in chamfered courses—two stretchers, 4ft. long 
Width of inner entrance at bottom and re feos ad Saft. by 2ft. broad, to one header of same length and breadth—and 
Depth on centre of sill of outer entrance at average | coped with granite, 3ft. Gin. broad by 16in. thick. The apron 
high-water level of ordinary spring tides . .. 26ft. Gin. } is 16ft. wide. 


Depth on centre of sill of inner entrance at average | 


high-water level of ordinary spring tides 97. Owing to the limited width of the site for the dock, lying 
y spring tis ; 9 t , lying 
Level of floor of dock, below average high-water of | as it does between Govan public road on the south and 
or ary s§ 4 2 2 si . ‘ 
ee ee eee -. 28ft. Gin. | graying dock No. 2 on the north, the area of excavation from 


Except at portion formiug chi her i ce ohren tes i . - 
( I portion. forming chamber for: gates. where 1 1s:6tn. the surface, which was about 12ft. Gin. above the cope level 


For the sake of comparing the Glasgow dock, as regards | of dock, could not be taken out to the usual widths at top. 
dimensions, with other large graving docks throughout the | This necessitated the driving of sheet piling all round the 
ports of the kingdom, the subjoined table of general par- | dock@and round the site of the caisson chamber and the 

pumping station. The piles—whose tops are well seen in 
| Fig. 1—were of pitch pine, and varied in length from 38ft. 
to 55ft., and in thickness from Qin. to 12in., the top of the 


deeper.) | 


ticulars may be given : 
Width 


0} 


Depth on sill 


Length < 
at high- 


on 





floor. entrance. water, springs. | Piling being 193ft. below the cope of the entrance. The 
ee ae = x. ft piles on both sides and round the head of the dock were 
Southampton =50 ST} 44ft. long by 12in. thick. From the top of the piling to the 
Pelfast (Alexandria). 60. eae bottom of foundations the piles were supported, as the excava- 
Birkenhead, No. 3° 740 85 tion proceeded downwards, by two lines of pitch pine shores 
Portsmouth, No, 15 0 4 l4in. square, at intervals of 12ft., as clearly shown in Fig. 2. 


From the above it will be seen that, except in regard to| When the excavations had reached a depth of 16ft. below 
depth, the new Glasgow dock is well abreast of the others, | the cope of entrance water was met with. Having, of 
while in regard to length it is considerably in advance of any. | course, been anticipated, ample provision had been made for 

The dock is divided by a pair of steel gates into an outer | dealing with this troublesome feature in works of this descrip- 
and an inner division, the outer being 460ft., and the inner| tion. This consisted in utilising two of the concrete 
420ft. long. The decision to so divide the dock was come | evlinders of the apron, which had been left unfilled with con- 
to after a thorough consideration of the general needs of the | crete, as wells, or sumps, for two centrifugal pumps of 12in. 
shipping frequenting Glasgow. Very few of the ships trading | and 13in. diameter respectively, which, working alternately, 
with the port exceed 450ft in length; hence the 460ft. outer quite easily kept under the whole growth of water inet with. 
division was considered ample for such vessels as were not | The water was led into these wells by three separate lines of 
considerably above this length, e.g., great liners of from 500ft. | 9in. bore drain pipes. These pipes -spigot and faucet open- 
to 600ft., such as have emanated at intervals from the stocks | jointed—were led up the centre of the dock to the upper end, as 
of Clyde shipbuilders. For these latter, and any probable | the work proceeded, at a gradient of 1 in 300, with branches to 
expansion thereof, the dock in its entirety is, of course, avail- the caisson chamber and to each side of dock as required as 
able. For the generality of ships the separation by gates | arterial drains for keeping dry the ground under the foundations 
admits of one vessel being accommodated without the | of the caisson chamber, sills, and floor of the dock. To prevent 
expense and delay of filling and pumping out the full water | sand in any quantity from reaching these pipes, and thus under- 
capacity of the dock. The gates can lock a vessel 420ft. | mining the foundations, they were cmbedded in 27in. depth 
long into the inner division, leaving the outer division free ' of clean riddled gravel, through which the water percolated 
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Tue Exoicer” 
entrance basin to the magnificent new Prince's Tidal 
Dock. i 
While there are doubtless disadvantages attaching to too 


sreat a concentration of dock accommodation in busy ports 

a criticism which has more than cence been directed to the 
condition of things obtaining at Glasgow, and which is largely 
at the root of several proposed docks at other points on the 
sreat Scottish river—there are, on the other hand, very 


marked advantages in having graving docks contiguous to | 


cach other. One of these, obviously, is the aid in pumping 


out the contents, working the capstans, &c., which one dock | 


ay derive from the plant appertaining to the other; and 
another advantage is the way in which the grouping of docks 
lends itself to the working of the whole by one general dock- 
master, with an augmented staff. No, 1 dock of the Clyde 
lrust group is close to the river, and was opened on the 11th 
December, 1875. 
the entrance, and has a depth of 22ft. 10in. of water on the 
‘ill at high spring tides. It was only when No. 1 dock was 
nearing completion that the construction of another dock 
parallel to it was suggested. A culvert, 5ft. 9in. in diameter, 
consisting of cast iron pipes enclosed in brickwork, was therefore 
constructed round the head of the dock, from the pumping 


It is 560ft. long on the floor, 72ft. wide at | 
the Royal Assent on 4th August, 1890, and on the 12th of | 


cngine-house there situate, and ultimately connected with | 


No. 2 dock, so that both docks, Nos. 1 and 2, are, by an 
arrangement of sluices, served by the same pumping ma- 
chinery, No. 2 dock was opened on 13th October, 1886, and 
1s 575ft. long on the floor, 57ft. wide at the bottom, and 67ft. 
wide at top of the entrance, and has a depth on centre 
oe average high water of ordinary spring tides of 
22ft. 10in. 

After the construction of No. 2 dock the Trustees had still 
* considerable area of unoccupied ground between the dock 
ind the main thoroughfare to Govan, and when it was 
recognised that still another and larger and deeper dock was 
really a necessity, further acquisitions of ground, occupied 
and unoccupied, were quietly effected, and finally an Act of 
I arliament was secured for its construction in August, 1890. 

While the work of constructing No. 1 dock had been 
executed by outside contractors, that of No. 2 was wholly 
carried through by the Clyde Trust’s own workmen. The 
new dock has also been constructed entirely by the Trust’s 
enployés, Mr. James Deas, the engineer-in-chief to the 
Trust, being again, as in the case of dock No. 2, responsible 
for the design and execution, ably assisted by Mr. Archibald 
Hamilton, resid2nt engineer of the works, and Mr. George 
H. Baxter, mechanical engineer to the Trust. 


| concrete cylinders so extensively employed in recent years in 





| to the depths of from 55ft. to 61it. below expe level—which is 


| careful provision being made to secure 
J , . . - . 
What this consisted of will afterwards be 


| west wall of entrance to Prince’s Dock, to enable the entrance 
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NEW GRAVING DOCK, GLASGOW 


the 


be- 


irem all directions, and was carried off by the pipes to 
pumps. To obviate any chance of these lines of pipes 
coming choked with sand a small wire rope, with wire bush 
attached, was carried through each from the pump wells 
right on to the upper end of the dock as the work of excavation 
proceeded. This device was quite successful in securing the 
object in view, the water, in fact, reaching the pumps quite 
clear and free of sand, leaving the bottom dry and ready for 
the bed of concrete forming the lowest section of the 
foundation. 

This bottom bed of concrete is 14in. thick at the middle 
and 4ft. Gin. at the sides, and is circled on the upper surface 
to a radius uf 180ft. Upon it is built an invert of brickwork 
—see Fig. 2—5ft. 10in. thick, laid to an average radius of 
177ff. Surmounting this isa bed of concrete 6}ft. thick at 
the middle, tailing out to 1ft. at each side, having a cross- 
sectional camber on its upper surface of 6in. 

On this cambered surface is laid the granite causeway 
forming the floor of the dock, the granite being in finely- 
nidged blocks 6in. deep. The floor is margined on both 
sides and around the head of the dock by a granite kerb, 16in. 
bread by 13in. high, the front edge being kept 14in. distant 
from the front of the lowest altar course, thus forming an 
| all-round gutter, varying in depth from 4in. to 12in. 

Against the face of the sheet piling at the sides of the dock, 
brickwork is erected, founded on concrete, 38in. thick at the 
bottom, stepped in front to 23}in. thick at the top, and 
carried to a height of 21ft. In front of this brickwork the 
whole interior of the sides of the dock is of concrete put in 
between movable frames, roughly stepped to receive the 
granolithic altar courses. These are fourteen in number, the 
bottom course being 3ft. 9in. deep by 20in. on the tread, the 


inde 





for the docking and undocking of vessels of 460:t. long, 
pendently of the occupant of the inner division. 

As in the case of dock No. 2, the facing of the altar steps of 
the new dock, as well as of the 24 miles of quay wallsof Prince's 
Dock, consists of granolithic faced concrete ashlar, and not, as 
in the case of dock No. 1, of freestone. The adoption of con- 
crete ashlar—granolithic for the altar steps—has proved 
highly successful, and effected an immense saving in the cost | 
of these features. All the parts most liable to wear-and-tear, 
such as copings, sills, side walls of entrance, quoins at 
corner, stairs, slides for timber, &c., are of granite. 

The strata which had to be excavated for the dock consisted 
mainly of fine sand and gravel, with here and there pockets 
of clay. The dock rests on moving sand, which necessitated | 
stable foundation. 
shown. 

The Act authorising the construction of the dock received 


the following month the removal of 110 lineal feet of the | 


to the graving dock to be constructed was commenced. The | 
removal entailed not only the taking down of the super- | 
structure of the wall, 18ft. 10in. high by 10ft. average thick- 
ness, consisting of concrete rubble backing and granolithic 
ashlar facing, but of the topmost eight courses of the triple 


the foundations of the quay walls of Glasgow harbour and 
docks. These cylinders were 9ft. 7}in. external diameter, 
5ft. 9}in. internal diameter—each filled with concrete—and 
2ft. Gin. deep, giving a depth of 20ft. below low-water level, 
and 38ft. 10in. below cope level. So strong was the concrete 
and the filling forming the eight courses of cylinders found 








to be, blasting by dynamite had to be resorted to, after | next three courses 3ft. Gin. deep by 20in. tread, the 
the cylinders both in front and behind had been coffer-dammed | next 3{t. Gin. by I4in. tread, and the remaining nine 


courses 18in. by 14in. tread, surmounted by a granite cope 
18in. deep by 3ft. broad. These altar courses, with the 
excepticn of the bottom course, which was formed in siti, 
were made in 6ft. lengths in timber moulds on a platform on 
the working ground, and when thoroughly dry built in 
position like ashlar, and in alternate blocks to allow of setting 
and shrinkage. 

The head of the dock, semicircular in form, has its wall 
forme] of brickwork, l4in. thick at the bottom, built hard 
azainst the sheet piling, plumb at back for 31}ft..in height, 
| then stepped back 4ft. 9in., and finished Gft. at the top, with 
rectangular voids filled with concrete and faced with moulded 
| granolithic-faced concrete ashlar in courses to correspond 


to above high-water level by being encased in 289 lineal feet 
of sheet-piling, 27ft. long by 63in. thick. On 21st February, 
1891, the removal of the west wall of entrance was com- 
pleted. 

Meantime excavations were being made for th2 two wing 
walls of the dock, and rings were being moulded for concrete 
cylinders for the substructure of same, and by the end of 
March five triple cylinders for the substructure of north wing 
wall were sunk to the designed depth of 50ft. below cope 
level. 

The wing walls end the <p-on of entrance ate carried on 
triple concrete cylinders of the diameter above stated, sunk 
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Fig. 1—-DOCK IN COURSE OF 
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Fig. 3—CAISSON AND CAISSON CHAMBE? 




















Fig. 4=FORDING BRID@F 








with the altars; 


one inch to the foot. 

The surface of the cope of the side walls and head of dock 
is 44ft. below the level of top of the walls of the outer entrance, 
which is the same as the level of cope of the wing walls. 
The side walls of the outer entrance are of brick, faced and 


two stretchers, 4ft. long by 2ft. broad, to one 
header of same length and breadth, and battered on the face 


coped with granite. The berth for the caisson at the entrance, | 


16ft. wide, and the sill outside and inside the same 16ft. and 


20ft. wide respectively, are all founded on concrete 34ft. thick. | 


This is surmounted, as regards the sills, by brickwork 12ft. 
thick, finished on each side of each sill by radiated granite 
quoins, and on the top by a nidged granite causeway Gin. thick ; 


and as regards the caisson berth, by brickwork 3$ft. thick, | 


surmounted again by a 4ft. thick brick invert, on the ends of 


which the inner quoins of outer sill, and the outer quoins of | 


innersill, rest. Against this invert also is built, on each side on 


the floor of the caisson berth, and on each side on the floor of | é 
| and both caisson and the hydraulic engine for working them 


caisson chamber, a brickwork step 30in. high by 36in. broad, 


into which cast iron roller-boxes are built, and between each | 


two of these a granite bearing block, 27in. long by 1S8in. 
broad by 12in. deep, is inserted for the purpose of supporting 
the caisson in the event of a breakdown of any of the rollers, 
a passage being made through the brick steps at each roller- 
box for the escape of sludge from the boxes. 

The caisson chamber, in which the caisson is accommo- 
dated while a ship is entering the dock is, as will be seen 
from the plan, on the north side of the dock entrance. It is 
973ft. long by 21ft. wide by 39ft. deep from the cope level of the 
quay wall. It is founded on concrete 34}ft. thick, and has an 
invert floor of brick 4ft. deep at the centre and 2ft. at the ends 
under the side walls. The latter are founded on concrete 
3Aft. to 54ft. thick, and are of brick 16ft. thick in the body, 
stepped at the back to 6ft. at the top, with rectangular voids 
filled with concrete. Into each side wall granite corbels 18in. 


deep by 15in. broad by 33ft. long, are built, the upper surface | { : 
intervals on each side of the caisson chamber by gun-metal- 


being 31ft. 3in. above top of invert at centre, and on these is 
id 


laid a continuous course of granite 12in. thick by 27in. 


broad in 6ft. lengths, forming paths for the hauling chains of 
At the level of the top of these chain paths the 


the caisson. 
chamber is widened out to 23ft., and 4ft. 3in. above the upper 


surface of the chain paths granite-bearing blocks 12in. deep by 


24in. by 24in. are laid on side walls—4ft. apart centres—and 


these carry single-webbed steel girders 18in. deep for support- 
This consists of brick jack- 
arching 9in. deep haunched with concrete, and finished on top 


ing the flat roof of the chamber. 


by 4in. whinstone causeway cubes, whose upper level corre- | 


sponds with level of causeway of surrounding area. And here it 


may be stated that the whole surface of the ground surround¢- | 
ing the dock is causewayed at the level of the top of the | 


cope with 4in. whinstone ashlar cubes, laid on a bed of con- 
crete. Rectangular openings in the end wall of the caisson 
chamber connecting with the filling culvert provide for the 
scouring of the mud off the chamber floor, and a similar sluic- 
ing arrangement is provided in connection with the caisson 
berth. Alongside the west wall of the caisson chamber, at its 
inner end and incorporated therewith, is the underground 
chamber in which the caisson hauling engine is situated. 
This apartment is 25ft. long by 113}ft. wide by 73ft. in height, 
having walls of brick lined with white enamelled tiles. The 


floor is of concrete, overlaid with granolithic, and the roof 


flat, supported on rolled steel girders, and covered with whin- 
stone cubes flush with the surrounding causeway. Affording 
light and ventilation to this engine-room is a teakwood sky- 
light 18ft. long by 53ft. wide. 


With respect to the inner entrance which forms the dock | 


into two divisions, the side walls are 81}ft. long and plumb 
for that distance. The apron for the sill is 6in. below the floor 
of the dock at the middle, andiis finished at the outer ends by a 
straight course of granite out-and-in band stones, 30in. long 
stretchers, 42in. long headers, by 15in. deep. The sill is 
18in. above floor of dock at middle, where it projects out- 
wards 163ft. beyond the centre line of the gate posts, and 31ft. 
long on the middle line of the dock, from the apex of meeting 
faces of gates to outside of granite quoins, 4ft. deep, forming 
inner side of sill, which is circled to a radius of 120ft., form- 
ing a horizontal arch to resist the thrust of the gates at high 
water. 
by 3ft. 3in. and 4ft. 3in. long alternately. In the floor of the 
apron are laid, to a radius of 39ft. 9in. at centres, two lines 
of radiated granite stones 2ft. 6in. deep by 4ft. 3in. and 
5ft. 3in. long alternately, grooved in the middle 7}in. deep 


The meeting faces of the sill are of granite 4}ft. deep | 


by 20in. wide for carrying a Yin. broad cast steel path for rollers | 


on the outer ends of the gates. Along the middle of the sill 


a groove is formed, 25ft. long by 4ft. 9in. wide by 10in. deep, | 


for the purpose of holding the keel blocks required when the | 
| sion that followed excellent service was rendered by the 


dock is occupied by a ship of such length as to necessitate 
the use of both divisions of the dock. 
apron and sill are causewayed with granite blocks 6in. deep, 


same as floor of dock. The side walls are built of brick, with | 


rectangular voids filled with concrete, plumb both back and 
front, and in one straight line at back. 
25ft. thick, the outer 123ft.long,and the inner—into which the 
granite hollow quoins for the gate posts are built—20ft. long, 
faced with granite in courses. The 49 lineal feet cf side walls 
between the abutments forming the recesses for the gates are 
21ft. thick next the abutments and 18ft. at the centres, the 
front being curved to the radius of 81ft., and faced with 
moulded granolithic-faced concrete ashlar, in courses to corre- 


spond with the granite courses of the abutments; two 
stretchers to one header, same as at head of dock. The two 


granite stones for the bottom step of the heel posts to rest 
upon are each 7ft. by 5ft. 3in. by 2ft. 6in. deep. 

In the floor of the dock, with its centre on the middle line 
of invert, and 19ft. Gin. in from the inner side of inner sill, 
a rectangular rudder-well is provided. This well is 10ft. long 
by 7ft. wide and 8ft. deep, and is finished on the top flush with 


The upper surface of | 
| Morgan, in disabusing the colliers’ mind of the plenary hob- 


The abutments are | 


the floor of the dock, having a granite cope 27in. broad by | 


15in. deep, checked to receive a timber cover 3in. thick. 
Leading from the cope level down to the floor of the dock 
are eight double stairways—four in each division—10ft. in 
width. [Each stair is 3ft. 6in. wide, formed of granite, with 
a granite timber slide between, 3ft. wide, and hollow on the 
surface. 
and ends by a granite kerb 2ft. 3in. high, and as the beginning 
of the openings is kept in 5ft. from the cope of the dock, the 


continuity of the latter and of the topmost seven altar | 
| brought about a complete change of front. 
| before, took the chair, and after a great deal of testing the 
| roll, and desultory conversation, it was decided by a majority, 
not that the plenary powers resolution should be reversed, 
but that, instead of being confined to the provisional com- 
mittee, they should be granted to a consultative committee, 
in accordance 
explained, the vital vote does not deprive the original delegates 
of the plenary powers granted them by the colliers, but 
they must be exercised in conjunction with a body of delegates, 


courses is maintained. 

The travelling caisson for closing the outer entrance of the 
dock—see Fig. 3—is constructed of iron and steel, and is 
rectangular in shape, 90ft. long outside and 86ft. inside by 
30}ft. high to surface of upper deck, by 15ft. 9in. wide over 
timber meeting faces. The caisson is surmounted by a 
folding bridge, designed to carry a rolling load of 30 tons on 
four wheels. This bridge with its folding handrails—see 
Fig. 4—-is lowered and raised automatically by a parallel- 
bar arrangement through the movement of the caisson, so 


These stair openings are protected round the sides | 
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as to house 
when the caisson is drawn in, and to rise when the caisson is 
drawn across the entrance. The upper surface of the bridge, 
when up, is 5$ft. above the surface of the upper deck of the cais- 
son, and affords a clear roadway of 14ft. between the handrails. 


The caisson itself is divided by a water-tight deck into two | 


compartments, an air-tight chamber below, and an open 
water-ballast chamber above. It is provided on the bottom 
with two strong steel keels which run on forty-four cast steel 
rollers, 18in. diameter, placed, as has previously been stated, 
in cast iron boxes built into the floor of the caisson berth and 
caisson chamber. The meeting faces on each side of the 
caisson are of American white oak, and the dressing of these 
and of the granite faces of the entrance proved to have been 
done so truly that when the water was pumped out of the 
dock for the first time on Sth March last, it was found that 
the joint between them was perfectly water-tight. The 
caisson weighs 465 tons, and the ballast therein 240 tons, 


were supplied by Messrs. Hanna, Donald, and Wilson, of 
Paisley. 

The caisson-hauling engines consist of two rams 5in. 
diameter and 12in. stroke, actuating a crank shaft, which by 
means of wheel gearing, drives a main-shaft whichis coupled at 
the end next the caisson chamber to a shaft extending through 
west wall of chamber in a water-tight stuffing-box, and across 


end wall of same, supported at each side of the chamber by a | 


strong double bracket, bushed with gun-metal, in each of 
which double brackets a pitched chain pulley, keyed to the 
shaft, revolves. Over each of these pulleys, and over correspond- 
ing pulleys placed at the outer ends of the chain-path already 
described, an endless pitched chain is carried, which, by means 
of a built steel yoke, fixed at the centre to the end of the cais- 
son by a 5in, diameter swivel-bolt, and with its outer ends 
attached to the pitched chain on either side, hauls the 
caisson out of or into its berth. The chain is supported at 


bushed cast iron rollers carried on cast iron brackets supported 
on chain paths. The time occupied in hauling the caisson out 
or in is inconsiderable. The travel of the caisson is about 
98hft., and the gearing is arranged for two speeds—viz., a 
quick motion to draw the distance in about five minutes, and 
a slow motion to do the same in about ten minutes. Provi- 
sion is made that in the event of the failure of hydraulic 


| power to work the hauling engines, they can be worked by a 
hand capstan effectively connected by bevelled wheel gearing | 
to the hauling engines, and wrought by hand capstan bars 


from the ground level. 





THE COAL STRIKE. 





In the closing days of last week an adroit effort was made 
to create a little friction between the members of the Coal- 
owners’ Association in various ways, but principally by hint- 
ing that some of the managers were anxious to come to 
terms, and would bring the appeal forward. Following these 
side efforts came a hint from usually well-informed quarters 
that there 
of the Coalowners’ Association. To these rumours a catego- 
rical negative was given by Mr. Dalziel, the secretary of the 
Association. 

Up to the end of the week the result of constant mass 
meetings was in favour of giving the colliers’ delegates plenary 


} 
itself under the roof of the caisson chamber | one man to be selected from each colliery 


were signs of disunion amongst the members | 
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second chamber. The actual vote, as shown by ara 
was as follows:—For a delegate from each collie 
for a committee of fifty in addition to the provisiong] 
mittee, 37,220. Majority for vesting power in - = 
conference of delegates, 9289, 9 whole 
In addition to this decision, the meeting furthe 
| that a demand of 10 per cent. advance of wax 
| insisted upon when the conference with tho ( 
| Committee takes place. 
the 


ga 
roll call, 
TY, 46,509 - 


Y decided 
ne Pies be 
Oalownnpe 
This divergence from the name 

| character of situation has aroused the str vag 
forebodings. aa 
The latest movement among the Workmen’s Committee ; 
| to get a ballot at each colliery, and then to arrange ee: 
ference with the Coalowners’ Committee. " 

English colliers aim to complicate matters. Oy Sate 
day last at Blackpool, the Cheshire Miners’ Federation } la 
their annual demonstration, when a resolution in favor eg . 
demanding an advance in wages was carried. A renal 
was also passed asking for a day in Parliament for the ain 
cussion of the Might Hours Bill. - 

Mr. Parrott, Yorkshire, said the Federation were helpin. 
and encouraging the South Wales miners to get up to i 
level, and if they, together with the miners of Durham Re 
Northumberland, joined the Federation ranks, they ath 
have an organisation to be reckoned with in prosperous and 
in depressed times. m 

The receipt of a cheque from Durham of £1000, and a weekly 
donation of £100, has been followed by others. The Sherbe 
Lodge of the Durham Miners’ Association has contributed 
£5, the Lanarkshire miners £70, the Pelsall miners £) 
Bristol miners £10, Wigan miners £10, Poynton miners 
(Cheshire) £5, Bolsover miners (Derbyshire) 3 s., Pee 
unionists at Woolwich £1 5s. 3d., Buckley Colliery (North 
Wales) £2 6s., Glasgow bricklayers £10.” 

In the iron and steel works, eliminating the Swansea district 
from the working area, every day of late has seen lessened 
activity, and unless a speedy settlement takes place simple 
stagnation is certain. : 

The effect of the strike on the railway dividends may at 
once be accepted as being “very severe. There is scarcely q 
hope of any dividend being declared for the next half on the 
railways immediately connected with the colliery districts: 
the only question is, for how long afterwards. In some 
places it has led to a reduction of trains from five to on 
daily, on all short time, and on several a complete trans. 
formation of position, guards doing the work of porters, and 
| porters labourers. On the Taff the goods trade has been 

better than expected, but there is not a man upon any Jin, 

| who is not suffering in degree. The Brecon continues ty 
make a brave fight, though this, like the Cambrian, which 
together forms the outlet to the seaside, the wells, and th 
summer haunts of North Wales, feel the depression acutel 

Llanelly gasmen strike.—This was a short-lived affair, and 
was satisfactorily ended on Saturday by mutual concession, 


a Con. 





Swansea masons’ strike.—This continues. An attempt wa 
| made during the week to bring about a settlement, but it was 
| abortive. The Governing Committee of the masons recom 
|} mended the men not to go back on the old terms, not to 
j accept 4d. per hour as offered, nor to take Cardiff terms, 
| Cardiff being a free town for stone. These commands wer 
obeyed. 
Bristol : Threatened strike.—With regard to the threatened 

strike in the Bristol and Somerset coalfields for an advance of 


power. Some accorded this unconditionally, others with a | Wages, it was decided on Saturday to withdraw notices for th 


certain reserve, stipulating that no definite arrangements 
should be made without first consulting the colliers. At one 
or two places a stern attitude of an uncompromising 
character was maintained. By the hour named for a con- 
ference of the whole of the delegates on Monday last at 
Cardiff it was tolerably certain that the peace party had a 
majority, and the general impression was that, if a majority 
of the colliers entrusted them with powers, then there would 
be better hopes of settlement. 

At the beginning a good start was made, and after a long 
wrangle, and voting, and testing again by calling the roll, 
it was finally decided that ‘‘ Mabon” should take his old 
position as chairman. The difficult part which the chairman 
had to play will be understood when we state that there 
were 126 delegates present, representing 94,594 colliers, who 
are not, as formerly in the old house collier days, natives of 
Wales, but are fair representatives of all parts of the United 
Kingdom, Ireland and Lancashire figuring largely. 

The principal question discussed, after minor matters had 
been settled, was that of “ plenary powers.” In the discus- 
chairman, by Mr. John Williams, and Alderman David 
goblin. This was shown to include powers to reject as well 
as to accept, and also power to defer a question for future 
consideration. As a critic upon the situation rightly 
observed, ‘‘ The colliers up to this moment had been under 
the impression that the granting of plenary powers meant the 
shearing of their locks, and their delivery, bound hand and 
foot, unto the Philistines.” 

The discussion upon the momentous subject of entrusting 
the delegates with powers occupied the remainder of the day, 
and before the meeting separated it was announced, after the 
cumulative vote had again been tested, that 45,927 were for 
granting powers, 40,436 against, and 8229 neutral. 

The closeness of the struggle will be now clearly shown by 
citing the numbers of the delegates—53 for, 49 against; the 
remainder neutral. With the old deadlock now broken, the 
delegates met on Tuesday to discuss and define the terms 
now wherewith to approach theemployers, and it was evident 
that the results of the previous day had put every one into a 
better humour. There was some sign of light ahead. And 


| there was a satisfaction that the duty of bringing about, if 


possible, a long and honourable peace was given, not as 
suggested by Mr. Ritchie to a second chamber, but to the 
men who had been in the front of the conflict from the 
beginning. 

Such was the conclusion of the students of the situation 
when the meeting on Tuesday opened; but we regret to add 
that in a very short time it was dissipated, and it was seen 
that the evening cogitations and discussions of the men had 
Mabon, as 


with the suggestions of Mr. Ritchie. As 


| this reasoning was incorrect. 


| 
| 


| 





present, pending a communication with the Miners’ Federa- 
tion. 

Newcastle.—At a meeting of the Northumberland coal- 
owners on Monday at Newcastle it was decided to grant an 
advance of 4d. a day to deputies, and 3d. to engineers and 
foremen. 

Forest of Dean.—The spurt in house coal trade has died 
out. This is accounted for as follows :—Immediately the 
South Wales coal supply ended merchants flocked to the 
Forest of Dean, and coalowners sent prices up—3s. steam and 
ls. 6d. house coal. The impression was then general that 
Bristol, Somerset, and the Midlands would follow suit, but 
The coalowners of the dis- 
tricts named had resolved to get all the trade they could 
at the old rates, and the result was such a slackening in 
demand for Forest coal that prices have been reduced on 
house qualities to the extent of 1s. 6d., and a 5 per cent. 





| reduction of colliers’ wages is to follow. 


Steam coal prices are maintained. 





THE Fata Rathway AccIDENT at St. JoHN’s.—Lieutenant- 
Colonel G. W. Addison, R.E., has reported to the Board of Trade 
the result of his inquiry into the circumstances attending a 
collision which occurred on March 21st at St. John’s Station, on 
the South-Eastern Railway. In this case, while a train from 
Tonbridge to London was standing outside the up home signal 
at St. John’s Station it was run into in rear by a train from 
Hastings. The weather was very foggy at the time of the accident. 
The result of the collision was disastrous so far as regards the 
Tonbridge train, in which three persons were killed on the spot. 
The company’s doctor saw about twenty passengers who were 
injured, but a very much larger number has complained of being 
shaken, &c. Lietitenant-Colonel Addison says there is no dispute 
whatever as to the circumstances under which the accident 
occurred, Signalman Honey candidly admitting his grave blunder 
in accepting the Hastings train in the belief that the preceding 
train—from Tonbridge—had passed St. John’s, while, as a matter 
of fact, it was standing outside the station at his up main line 
home signal, if, indeed, it had even arrived there at that time. 
An important feature of the case is that a “lock and block 
system is in use on this portion of the South-Eastern Railway, the 
primary object of which is to prevent a signalman from making 
such a mistake as occurred on this occasion. Lieutenant-Colonel 
Addison further says:—‘‘The occurrence under consideration 
strongly confirms an opinion frequently expressed by the inspecting 
officers of the Board of Trade, that the train should itself release 
the block instrument on passing over a ‘treadle’ and going 
forward into the next section, At St. John’s the release is effected 
by the signalman putting his signals back to danger, which does 
not ensure the train having passed. The somewhat reckless way 
in which tbe signalman used the key to release the back-lock of 
his advance starting signal also calls attention to a weak point 
the system, although it must be remembered it was not done until 
after he had wrongly accepted the second train. I am distinctly 
of opinion that it should not be in the power of a signalman to 
use the key without permission from another box, and there are 
several plans which have been proposed and tried with this object 
in view. Failing the adoption of one of these devices, the key 
should be so protected that it cannot be used without a record 
being left. I hope that the company will take the necessary steps 
to improve upon the present arrangements in respect of these 
deficiencies.” Who will guarantee that the automatic system will 
not make mistakes ! 
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RAILWAY MATTERS. 


ere one hundred and seventy-two train accidents 


THERE W “i : : v 
a east of the United States during March last, by which 
on the F ersons were killed and 128 injured, The collisions 


nineteen Pixty six, and derailments ninety-eight. Defects of road 
numbere¢ snsible for thirteen, defects of equipment forty-three, 
were resp in operating forty-eight, unforeseen obstructions eleven, 
neg iy 3eVC n, or about 33 per cent., are unexplained. 
ane : oie : 
Tar Russian railway authorities entertain the hope of 
able to organise a quick service of trains to run between 
a and Tomsk, and perhaps as far even as Irkutsk. Arrange- 
ast er now being made so that passengers from Berlin and 
socal have at their service for their journey to Warsaw an 
vee a courier train identical with those to be used on the 
pa Railway. The trains arriving from Berlin and 
Pe wat it the frontier by an express train, which will at 
pots the passengers to Moscow for the Siberian express stagting 
0 
fro that city. 

Epectric motor cars are gradually being introduced on 
he South Side Elevated Railway Alley Line—at Chicago, to 
ee the steam locomotives which have hitherto been used. 
Experiments have been in a for a long oe and some of 
the cars are how In sery ce, the trains consisting 0} four or five cars, 
The Sprague system Is used, in which each car has its own electrical 
equipment, but all controlled from the front car, This is the last 
line to make } 
wre taken off there wil! 
(hicago elev ited railways. 


once 


be no steam locomotives on any of the 


Tur depression of rails under heavy locomotives and 
the inereased fibre stress in the rails caused by the neglect of 
apparently small precautions, was very well illustrated by Mr. F. A. 
Delano in a recent paper before the Western Railway ¢ tub, U.S.A, 
He showed that merely changing from gravel to cinder ballast, 
and increasing the weight of a locomotive 15,000 Ib , increases the 
strain on the base of the rail from 10,450 1b. to 13,810 Ib., a 
difference of 3360, or an increase of 32 per cent. The removal of a 
sleeper from 3 track laid with a 66 Ib, rail supported on oak sleepers 
and gravel ballast increases the strains produced by an engine 
hing 125.000 1b. from 13,810 1b, to 16,4301b., an increase of 
Olb., or 1% per cent. This shows the evils of removing a sleeper 
drainage purposes, which is a practice not uncommon with 





262 
for 
track men. 

Furtuenr information concerning Muirhead’s steel rail- 
way chairs, which have been illustrated in these pages, is now 
lable from actual work, It shows that in the steel works in 


aval 
Lanarkshire, where on account of the heavy and rough duty 
east iron chairs had sometimes to be relaid several times a 


the change to electric traction, and when its engines | 


Vienna | 


month, where Muirhead chairs have replaced them there has | 


not been asingle breakage in two years. They are being now 
laid in every steel works in Scotland except two, thus enabling 
data to be formed which is available for railway engineers who 
have been contemplating using them on main lines. The plant at 
(art Forge. Glasgow, is, we understand, barely able now to 
cope with the increasing demand, so that additions are being made 
embodying several improvements among others are continuous 
working furnaces, 

Tue first 100 miles of the new Uganda Railway are 
now open for passenger traffic, and a ‘‘time and fare table” 
has been issued. The service at present provides for a single train 
from Kilindini to Voi on Tuesdays, Thursdays, and Saturdays, 
and for a return train from Voi to Kilindini on Mondays, Wednes- 
days, and Fridays. The train leaves Kilindini at 7.20 in the 
morning, arriving at Voi at four o'clock in the afternoon, thus taking 
eight hours and forty minutes to cover the 100 miles. The return 
journey is made from Voi by a train leaving that place at twenty 
minutes before noon, and Kilindini is reached at six o'clock in the 
afternoon. ‘The stations passed ea rowte, beginning from Kilindini, 
are Macupabridge, 14 miles; Chamgamwe, 4 miles; Lower 
Mazeras, 10 miles ; Mazeras 
Chumoi, 32), miles: Samburn, 41 miles; MacKinnon Road, 
i9 miles; Maungo, 824 miles; and Voi, 100 miles. There are 
three classes of passengers carried, and the fares vary considerably. 
For the whole journey the first-class fare is 38 rupees, second-class 
is 19 rupees, while the third-class passengers ure carried for the 
small fare of 3 rupees 3 annas. The regulations provide for the 
charges to be made for excess luggage, and for the conveyance of 
horses, mules, donkeys, cattle, goats, sheep, and dogs, so that the 
Uganda Railway may now be said to have fairly commenced its 














career of usefulness, 


Tut report prepared by Major Sir Francis Marindin 
for the Board of Trade on the circumstances attending the collision 
which occurred at Bisley Station, on the London and South-Western 
Railway, on April 11th, and resulted in injuries, more or less 


serious, to twenty-three of the passengers—Volunteers of the 15th 
Middlesex Regiment—has been issued. Sir Francis Marindin finds 
that the collision was due entirely to the omission of driver Robert 
Joy to get his engine under proper control, and he admits his 
error. He simply ran too far before taking the proper steps to 
reduce his speed. Sir Francis believes that the real reason for the 
collision was that the driver, with the other men on the engine, 
was sheltering himself as he best could from the sharp storm of 
rain which came on just at that time, and did not realise where he 
was until close to the train, when it was too late to pull up. The 
driver does not think that the steam brake acted as quickly and 
effectually as it should have done, and very possibly this may have 








15 miles; Mariakani, 23 miles ; Maji | 


| other changes, affecting about 106,650 workpeople, were effected 


heen the case ; but there should have been no occasion to have | 


resort to the steam brake at all, There may, however, have been 
some impediment to the quick application of the hand brake by 
the fireman, as there were five men on the footplate, which is 
certainly too many in ordinary circumstances. Still, as all 


there was any particular objection to their going up ona light 
engine, and the crowded state of the footplate was not sufficient 
excuse for the collision, 


THE British Consul at Corunna reports that the line of 
railway from Carril to Pontevedra will connect the Santiago- 
Carril line with the rest of the Spanish and Portuguese sys- 
tems, a line from Pontevedra to Vigo already existing. If a 
line was constructed from Corunna to Santiago, there would be a 
continuous railway communication all along the west coast of the 
Peninsula, which’ would be very beneficial from a commercial 
point of view. The present route from Corunna to Vigo is by 
Monforte, 364 kiloms., and takes 144 hours, or about 25 kiloms. per 
hour, Corunna to Vigo +i4 Santiago, Carril, and Pontevedra is 
165 kiloms., and at the same rate of travelling would therefore 
take 6} hours. It is now more than a year since the construction 
of the line from Carril to Pontevedra was taken in hand, the 
capital being found by an English company owning the Santiago- 
Carril line, viz., the West Galicia Railway Company, Limited, and 
considerable energy has been shown in pushing forward the works, 
which have been of a specially heavy nature. But the two most 
Important bridges, the work on which has been very much delayed 
for various reasons, are now in an advanced state, and it was 
hoped that, in spite of these and other difficulties, the line would 
have been shortly opened for traffic. A contumacious landowner, 
however, blocks the way at about a mile from the end of the new 
works, and by his political influence prevents the expropriation of 
his land, It is therefore impossible to say when the line will be com- 
pleted. The branch line from Betanzos to Ferrol, connecting the 
well-known and important arsenal of Ferrol with the main line, and 
concerning the proposed construction of which there were great 
rejoicings in 1896, will be commenced in earnest very shortly ; 
oy workshops have been erected both at Ferrol and 

etanzos, 








! eluded with a brief outline of the kinetic theory of gases. 





the | 
men were going to Bisley on duty, Sir Francis does not think that | 
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NOTES AND MEMORANDA. | 
AccorDING to the report of the Labour Department of 
the Board of Trade for April, just published, in the 116 trade unions 
making returns, with an aggregate membership of 466,405, 13,546 

were reported as unemployed at the end of | 
and with | 


or 2°9 per cent. 
April, compared with 3°1 per cent. at the end of March 
2°5 per cent. in the 114 unions, with a membership of 45/ 
which returns were received for April, 1897. 






, from 





EMPLOYMENT in the engineering and metal trades still 
further improved during April, overtime being worked in some 
districts, but in others the effects of the recent dispute still con- 
tinue. The percentage of unemployed unioa members in this 
group of trades at the end of April was 3°6, compared with 4:1 for 
March, and 2°1 per cent, for April, 1897. In the shipbuilding 
trades employment has alsoimproved, the percentage of unemployed | 
union members having fallen from 54 at the end of March to 5:0 | 
at the end of April. The percentage for April, 1897, was 4°9 

At the last meeting of the Paris Academy of Sciences | 
a communication was made on “ Researches on the State in which | 
Silicon and Chromium occur in Steels,” by MM. A. Carnot and | 
Goutal. From a sample of ferro-silicon, by the prolonged action of 
dilute sulphuric avid, the silicide SiFe, was isolated, which differs 
from the substance of the same composition obtained by M. 
Moissan in being easily attacked by warm dilute acids. From 
alloys containing manganese a double silicide of manganese and 
iron is obtained. Starting from chrome steels, similar methods 
gave Fe,CryC CFe..3C,Cr, and FeyCr.C 














\N interesting series of experiments in which a hollow 
hemisphere of metal was made to collapse by the pressure applied 
on top of it by another hemisphere or plane, is described by Prof. 
H. Schoentjes, of Ghent, in the current Bulletin de l Académie | 
royale de Belyique. Prof. Schoentjes gives excellent photographs | 
showing various cases of collapse in segments ; triangular, quad- | 
rangular, pentagonal and hexagonal forms being all represented. | 
The present paper forms the sequel to one published in 1890, and | 
among the author's conclusions the following are noteworthy :— 
When two similar hemispheres of 10 cm. diameter were crushed 
together by a hydraulic press with their summits in contact, only 
one of the hemispheres collapsed ; the cavity formed was spherical, 
and was moulded on the undeformed hemisphere just as if the 
latter hemisphere were solid. When a hemisphere of 15 cm. dia- 
meter was crushed against one of 10 cm., the smaller one pene- 
trated nine times out of ten into the larger one ; the cavity was at 
first spherical, but afterwards its margin became polygonal. In 
one case only—and the author could not succeed in repeating the 
experiment —both hemispheres were deformed; the larger one 
tirst penetrated the smaller, but under a force of 80 kilos. the 
edge of the cavity began to penetrate the large hemisphere. 
When a hemisphere was crushed by a plane the normal defor- 
mation was found to be hexagonal. 








lorty-Four fresh trade disputes began in April, involv- 
ing 130,528 workpeople. The corresponding number of disputes for 
March was twenty-seven, involving 2888 workpeople, and for April, 
1897, seven-eight disputes, involving 7404 workpeople. Twenty 
disputes took place in the building trades, seven in mining and 
quarrying, eight in the metal, engineering, and shipbuilding trades, 
tive in the textile and clothing trades, and four in other industries. 
Of the thirty new and old disputes, involving 28,889 workpeople, 
of which the settlement is reported, fifteen, involving 27,708 
persons, were settled in favour of the workpeople ; nine, involving 
625 persons, in favour of the employers, while six, involving 556 
persons, resulted in a compromise. Changes in the rates of wages 
of about 132,400 workpeople were reported during April, of which 
number 131,500 received advances, and 900 sustained decreases. 
The increases were mainly in the mining—113,895—and building 
trade —14,797-—industries. The net result was an increase estimated 
at about 3s, 2d. per head in the weekly wages of those affected. 
Changes affecting 25,150 workpeople, or about 19 per cent. of the 
total number affected, were preceded by strikes, of which one 
affecting 640 workpeople was settled by arbitration. One change, 
affecting about 600 persons, was arranged under sliding scale ; the | 











4 : | 
after negotiation between the employers and their workpeople or | 
their representatives, 


affected by sewage is the statement that animals fed on sewage 
farms ure, under certain conditions, liable to have their flesh and 
secretions changed by the herbs and grasses—produced by the 
sewage—upon which they feed. If the sewage on a given farm be 
so managed that no more of it be put into the soil than any given 
crop can adequately deal with, it is asserted that the crop will, 
under these conditions, be sweet and natural, and that the cattle 
or other animals fed on it will also be sweet and natural. On the 
other hand, if the soil be gorged to repletion with sewage, then the | 
crops will be surcharged with sewage elements and untit for food ; | 
the meat and milk of animals derived from such crops will also be | 
like the crops, and unpleasant to the taste as well as dangerous to 
the health. The consistency of these hospital statements, says the 
Scientific American, is made evident by the well-known fact that if 
a cow is fed on turnips her milk will within twenty-four hours taste 
of turnips, the intensity of the turnip flavour being the measure of 
the quantity of turnips taken. In the case of hens and their eggs 
a like result follows. If hens are fed on decaying matter, which 
they will eat greedily, both their eggs and flesh will be disagreeable 
and unwholsome eating. In respect to ducks the facts are much 
more striking, for, being unclean feeders, an abundance of garbage 
will lead them to refuse corn and similar food, so that their flesh is | 
most pungent to the taste and, to many persons, a source of dis- 
order, 


| 
AMONG important results of investigations of food | 
| 





Ar the Royal Institution last week, Lord Rayleigh gave 
the first of a course of three lectures on heat. Discussing, first, 
the nature of heat, he pointed out that, while dissonant opinions 
had been held on the question, the great lights of physics, such as 
Newton, Rumford, Young, and Davy, had never taken kindly to 
the theory which made it consist of an independent substance 
termed caloric. But, as Young argued, if it was not a substance 
it must be a quality, and the only quality it could be was motion. 
For many problems it made no difference which theory was 
adopted. After a reference to: Fourier’s mathematical treatment 
of problems in the conduction of heat, the lecturer considered the 
methods that might be used for measuring temperatures, mention- 
ing among them liquid and air thermometers, and the application 
of electrical properties of bodies, such as the variation of resist- 
ance with change of temperature. He proceeded to remark that 
the winds were a phenomenon due to heat, all having their origin 
in the ascensive tendency of air rendered lighter by the heat of 
the sun. The original winds were thus vertical, the horizontal ones 
being derivative. To vertical currents of air might be attributed 
the paradoxical flight of those big birds that could maintain them- 
selves at a constant level without flapping their wings, and they 
might be noticed to choose a place to the windward side of some 
large obstacle, such as a house, against which a horizontal wind 
was striking and being deflected into a vertical current. Some ex- | 





| periments having been performed to illustrate expansion and con- 


traction depending on heat, Lord Rayleigh returned to the subject | 
of its nature, and said that according to the theory now believed | 
it was not a material sw generis, but consisted in the invisible | 
moticn of the small particles composing a body. The evidence in 
favour of this view was indirect, but its substantial accuracy was 
proved, although there were some difficulties. The lecturer, 
remarking that the theory had been applied with considerable suc- 
cess to the investigation of matter in the gaseous condition, con- 





| largely adopted by mining companies. 
| as to the economy of their employment as compared with hand 


| of stopping driving power. 
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MISCELLANEA. 


Mr. Henry Wipe, of Manchester, was, at the meet- 
ing on Thursday last, elected an honorary member of the 
Institution of Electrical Engineers. 


Mr. Huc Reip, who was vice-convener of the Ma- 
chinery and Lighting Committee of the Glasgow Exhibition, 1901, 
under the late Mr. Stephen Alley, has been appointed convener, 
and Professor Archibald Barr has been appointed vice-convener. 


Apropos of the suggestion made in these pages recently 
respecting the employment of rubber in combination with metallic 
springs for motor car work, Mr. H. Weatherill, of Hightown, Man 
chester, sends us some particulars of devices, of which he is the 
patentee, foreffectually cutting the metallic connection, and protect- 
ing the rubber from being overweighted. The arrangements are 
the outcome of a long experience of coachbuilding, and seem to 
meet the requirements. 


THE British Vice-Consul at Lulei, Sweden, in his 
reporton the tradeof that district during last year, gives particulars 
of a new industry for the mechanical magnetic separation of iron 
ore which has been developed. The magnetic ore containing 
phosphorus is crushed into sand, then separated by an American 
Invention called the *‘ Monarch system.” The ore being thus con- 
centrated, has become almost non-phosphoric. By a new process 
the tailings, which consist of apatite, are made into a manure 
called ‘‘ Wiborgh’s phosphate.” The works are calculated for an 
output of 100,000 tons concentrated iron ore, the output of th: 
manure being entirely dependent upon the percentage of apatite 
contained in the ore, which percentage varies considerably. 


A Royat Commission on the Disposal of Sewage has 
been appointed to inquire and report—(1) What method cr 
methods of treating and disposing of sewage, including any liquid 
from any factory or manufacturing proc may properly be 
adopted, consistently with due regard for the requirements of the 
existing law, for the protection of the public health, and for the 
economical and efficient discharge of the duties of local authorities ; 
and (2) if more than one method may be so adopted, by what 
rules, in relation to the nature or volume of sewage, or the popu- 
lation to be served, or other varying circumstances or requirements, 
should the particular method of treatment and disposal to be 
adopted be determined ; and (3) to make any recommendations 
which may be deemed desirable with reference to the treatment 
and disposal of sewage. The Commissioners are the Earl of Iddes 
leigh, Sir Richard Thorne Thorne, Major-General C. Phipps Carey, 
Mr. C, P. Cotton, Professor Michael Foster, Colonel T. W. 
Harding, Mr. T. W. Killick, Professor W. Ramsay, and Dr. J. 
Burn Russell. 





Tue Imperial Commission appointed to examine the 
plans of the projected iron bridge over the Amu-Daria River has 
Just finished its sittings in St. Petersburg and issued its report in 


| favour of this new bridge across the river at a point on the Central- 


Asian Railway about 130 miles to the north-east of the Mery. The 
wooden bridge now in use was built when the Trans-Caspian line 
was constructed. As the river overflows its banks widely in spring 
the new bridge is to be two miles 1173 yards in length ; the spans 
will be 72ft. above the normal level of the water, so that the 
bridge may be kept clear of the great quantity of drift timber and 
uprooted trees which the river brings down at a furious rate when 
it is swollen by the melting snow and heavy rains. A Russian iron 
foundry has already secured the order for the iron parts to be used 
in building this bridge, and the total cost of its construction is 
estimated at £500,000. The Trans-Caspian Railway is at present 
under the administration of the Ministry of War, but so soon as it 
is transferred to the Ministry of Ways and Communications, a start 
will be made this summer with the preliminary stages in the con- 
struction of this new bridge. 


THE increasing difficulty which the South African 
mining industry, and in particular that of the Rand, has experi- 
enced in procuring a sufficient supply of native labour, has given a 
great stimulus to the introduction of machine drills. A variety of 
these have been imported, chiefly from America, or invented to 
meet the requirements of the mining industry, and have been 
Opinions, however, differ 


labour, although it is admitted that they have the advantage of 
placing the mines in a position of independence with regard to hand 
labour in cases of emergency, and often do away with the necessity 
The drills in use have been found to 
work well in large stopes, but less so in small. The chief 
desiderata of a good stoping drill are cons‘dered to be (1) lightness, 
so as to be easily handled ; (2) strength, so as to reduce repairs toa 
; and (3) economy in air—or other power—consumption. 
The drills known on the Rand are driven by air and steam, but the 
latter has been found very objectionable in working. One of the 
most effective of the air drills recently introduced into Johannesburg 
is the ‘Little Giant,” manufactured by Messrs. Fraser and 
Chalmers, Limited. No electric drill has, however, yet been 
placed on the market, so far as we are aware. According to the 
British and South African Export Gazette, this affords an opening 
for English electrical invention, which it is to be hoped may be 
taken advantage of for the credit and profit of home industries, as 
the market for this class of tool in South Africa is undoubtedly 
large and growing. 








WE understand that arrangements have been made for 
driving and lighting by electricity the important works of the 
Bristol Wagon and Carriage Works (o., Ltd., Lawrence-hill, Bristol, 
and that the directors, after giving full consideration to the merits 
of the different available systems, have decided to adopt the three- 
phase system. The aggregate power of the motors will be 250- 
horse power, and for lighting the works there will be used twenty 
ares and about 750 glow lamps. The power is at present gene- 
rated by five Lancashire boilers, with a similar number of engines. 
By the adoption of electricity the economy in steam will be such 
as to enable the whole of the power, including the lighting, to be 
supplied by the Lancashire boilers; while the total saving effected, 
after allowing for all charges, will be considerably over £1000 per 
annum. Notwithstanding this saving in steam power, it is anti- 
cipated that the present machinery, with the improved driving 
arrangements, will produce from 10 per cent. to 20 per cent. more 
work, The generators and motors will be on the Brown-Boveri 
system, and are to be supplied by Messrs. T. Richardson and 
Sons, of Hartlepool, who hold the concession for this country. 
The boilers will be fitted with a Bennis patent automatic stoker and 
Green’s economiser, while a Bennis automatic damper regulator 
will be provided in the main flue. The engine will have horizontal 
compound side-by-side cylinders, and in order to provide spare 
power for extension it will be capable of developing a maximum 
of 400 indicated horse-power. Proell valve gear, with Corliss exhaust 
valves, will be used. An evaporative surface condenser will be 
adopted, as there is not sufficient water available for ordinary con- 
densing. The air pump will be driven off the main engine, while 
a centrifugal pump will be used for circulating the cooling water. 
The main switchboard will besuited for three-phase power and light- 
ing, and will contain switches and measuring instruments for the 
different circuits ranning to each shop. The whole of the wiring 
will be carried out on the most improved system ; the wires will be 
of the highest class of insulation, protected by hardwood casing 
throughout. It is intended that this installation shall contain al 
the latest improvements, with a view to ensuring the best possible 
results. The whole of this important contract has been placed in 
the hands of Messrs. Geipel and Lange, of Victoria - street 
Westminster, London, who are Messrs. T. Richardson and Sons 
agents for the South of England and Wales. 
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roREIGN AGENTS FOR SALE OF THE ENGINEER. 


RIA.—GEROLD AND Co., Vienna. 
eiLy AND WALSH, Lrp., Shanghai and Hong Kong. 
NCE.—BoyveAU and CHEVILLET, Rue de la Banque, Paris. 
F M MANY.— AsHER AND Co., 5, Unter den Linden, Berlin. 
eal A. TWEITMEYER, Leipzic. 
_A. J. Compripeg AND Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
_[LogscHER AND Co., $07, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY anp WatsH Lrp., Yokohama. 

z. P. MaRvuYA AND Co., Ih, Nihonbashi Tori S 
pussiA.—C: Ricker, 14, Nevsky Prospect, St. Petersbur¢. 
g, AFRICA.- Gorpon AND Goren, Long-street, Capetown. 
: R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J. C. Jura & Co., Capetown, Port Elizabeth, & Johannesburg. 
AUSTRALIA.—GoRDON AND Gorcn, Queen- street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 

R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland. 
Craia, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 4%, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—IntTeRNaTIONAL News Co., 83 & 85, 
Duane-street, New York. 
Susscription News Co., Chicago. 
gfRAITS SETTLEMENTS.—KE ty anv Watsu, Lrp., Singapore. 
CRYLON.—WIJAYARTNA AND Co., Colombo. 
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SUBSCRIPTIONS, 


Tae ENGINEER can be had, by order, from any newsagent in town or | 
country, at the various railway stations; or it can, if preferred, be | 
supplied direct from the office on the following terms (paid in | 


advance) :— 
Half-yearty (including double number) 6d. 
Yearly (including two double numbers) .. 0d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. THe ENGINEER is registered for transmission abroad. 

Acomplete set of Tak Enainexr can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the nited Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive THE ENGINERR weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 

Tan Paper Coprrs— 


£0 14s. 
£1 9s. 


Half-yearly .. eae eee £0 188. Od. 

Yearly .. .. .. wal eas cae £1 16s. 0d. 
Taick Paper Copres— 

Half-yearly ..  .. és ih £1 Os. 8d. 

Yearly £2 Os. 6d. 


(The difference to cover extra postage.) 
ADVERTISEMENTS. 
@@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence; odd 


lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 


All single advertisements from the country must be accompanied by | 


a Post-ofice Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in “ ordinary" and “ special ’ 
positions will be sent on application. 

Adverti it be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letlers relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of THE ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 








PUBLISHER’S NOTICE. 





TO CORRESPONDENTS. 


*,.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuseripts; we must, 
therefore request correspondents to keep copies. 





REPLIES. 


D. J. (Derby).—You will find the information you ask for in Mr. John- 
son's address on page 487. 

J. H. R. R.—You might apply to Messrs. John Aird and Sons, 33, Great 
George-street, Westminster. 

H. C. (Sydenham). — A ball-and-socket joint supporting a plane will 
permit the plane to move in all directions within very wide limits. If 
this will not answer your purpose, possibly gimbals, such as are em- 
ployed for carrying ships’ chronometers, will do. 


H. 8. G.—The use of the range finder is to discover the distance of the | 
There are forms in use for coast defence, for ships, and for | 
They all depend upon the measurement of an angle, | 
terminating at the point to be found, and subtended by a base of | 


enemy. 
army service. 


known length. In the Barr and Stroud range finder the base is made 








| from these boilers to the present stack—which is of ample size—s 


| distance in a given time, with the least possible expenditure of energy— | 
Influence of the weight of the motor on the economy—Advantage of | 


either 4ft. Gin. or 1 m. in length. Two images of the object are 
received by prisms at the ends of this fixed base, and are projected 
together on to a central mirror put in front of the observer. The angle 
of inclination of the two prisms being known, and the length being 
known also, the distance of the object can be found. The accuracy 
under good conditions is about 1 per cent. at 2000 yards. 
see the “ Treatise on Modern Service Ordnance,” Eyre and Spottis- 
woode, and ‘ Modern Artillery,” by Lloyd and Hadcock—Grittin. See 
also for descriptions of range finders, Jovrvals of the Royal United 


Service Inst., of the United States Naval Inst., and of the United | 


States Artillery. 
INQUIRIES, 


ENGINE MODELS. 
Sir,—Can any one give me the address of Messrs. Martin and Co., 
locomotive model makers ? H. R. 


FILTERING GLUE. 
Sir,—I should be much obliged to any reader who could help me with 
advice about the filtering in large quantities of glue or gelatine syrup. 
W. G. 


BOILER FLUES. 
_ Sir,—I am proposing to put down two Galloway boilers, 30ft. by £ft., 
in conjunction with Green's economisers, and should like the opinion of 
those cf your readers interested as to the feasibility of running a flue 





distance of about 70 yards underground. There would be a drop frvm 
boilers to flue of about 5ft., and afterwards a gradual rise to the stack of 
about 4ft. 

I should be glad to hear from any one who has a flue of this description 
in use as to whether any difficulty is experienced with the draught. 








Wolverhampton, May 12th. Fiver. 
MEETINGS NEXT WEEK. 
Tur InstITUTION oF CiviL ENnGInreRs.—Wednesday, May 25th, at 


7.30 p.m., at the Restaurant Frascati, Students’ Annual Dinoer.—Thurs- 
day and Friday, May 26th and 27th, at 9 p.m , Conversazione. 

Tue InsTITUTION OF ELECTRICAL ENGINEERS.—Thursday, May 2th, at 
8 p.m., at the Society of Arts, John-street, Adelphi, W.C. Paper, ‘* The 
Design of Electric Railway Motors for Rapid Acceleration,” by Prof. 
Charles A. Carus-Wilson, Member. 


Roya Institution oF Great Britatn.—Friday, May 27th, at 9 p.m. | 


Discourse on ‘‘ Sir Stamford Raffles and the Malay States,” by Lieut.- 
General the Hon. Sir Andrew Clarke, R.E., G.C.M.G.—Afternoon Lec- 
tures at 8 p.m.: Tuesday, May 24th, ‘“‘The Historical Development of 
Modern Europe,” by Mr. Samuel Rawson Gardiner, M.A., D.C.L., ~ 
Thursday, May 26th, ‘‘ Heat,” by the Right Hon. Lord Rayleigh, M.A., 
D.C.L., LL.D., F.R.8.; Saturday, May 28th, ‘‘ The Biology of Spring,” by 
Mr. J. Arthur Thomson, M.A. 


Society or Arts.—Monday, May 23rd, at 8 p.m. Cantor Lectures. | 


Four Lectures on “ Electric Traction,” by Prof. Carus Wilson. Lecture IV.: 
Case when the final speed is not given—Design for covering a given 
distance in the shortest time for a given current—Time curves—Effect of 
using driving-wheels of different diameters—Design for covering a given 


Elevated Railroad.— 


gearing—Example—The Chicago Metropolitan 
Paper, 


Tuesday, May 24th, at 8 pm. Foreign and Colonial Section. 


*: The Goldfields of British Columbia,” by Mr. W. Hamilton Merritt. 


*,” If any subscriber abroad should receive THE ENGINEER in an 


imperfect or mutilated condition he will obliye by giving prompt 
tiformation of the fact to the Publisher, with the name of the 
Agent through whom the er 2 obtained. Such inconvencence, 
Yf suffered, can be r ied by obtaining the paper direct from 
this office, 











DEATH. 
At his residence, Hartlepool, on the 17th inst., THomas Mupp, 
M. Inst. C.E., aged 47. 
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|The workmen, at least a majority, had discovered that 
2 | they had made a terrible mistake. 


| means of living, together with the inevitable advance of 


| insolvency on the other. 





| with the masters the “plenary powers” 








MAY 20, 1898, 





NEW DEVELOPMENTS IN THE WELSH COAL STRIKE. 
Tur almost incomprehensible situation in the South 


Wales coalfield has been made only a trifle clearer by the | 


proceedings of the week. There appeared to be a bright 
prospect of an early settlement when, on Monday, the 
miners’ delegates consented to give their negotiators 
over which 
there has been so much ignorant or wilful misunderstand- 
ing. It was not the best phrase; it was not the phrase 
which would have been employed by a man with an ample 
vocabulary, and particularly by any one who knew that 
the people he was addressing understood English in an 
indiscriminate way, and were—one might say, nationally 
—suspicious of the interpretation of an imported word 
of, to them, very portentous sound. ‘ Plenary powers,” 
as we pointed out before, and as the local journals were 
good enough to explain afterwards, implied no more than 
the full powers required in the negotiations for either a truce 
ora settlement, and did not necessarily involve an authority 
to settle vital questions over the heads of some 130,000 
men. This was the main theme of debate at the delegate 
meeting of miners on Monday. The whole tone of that 
meeting in this regard was satisfactory and encouraging. 


Over the construction | 
or misconstruction of a phrase they had sacrificed their 


wages which would have come to them under the old 
Sliding Scale; and they had, moreover, plunged their 
families and the districts dependent on their industry 
into a condition bordering on famine on the one hand and 


For sights | 





and all this after a period of nearly six months in which 
preparation ought to have been made for contingencies 
in theevent of a conflict occurring. It is hardly possible 
'to call them ‘deluded creatures,” for their appointed 
|leaders, from ‘* Mabon,’ M.P., downwards, except 
| perhaps Mr. David Morgan, preached the doctrine of 
| conciliation or compromise, and urged, at the risk 
lof their own supremacy in the councils, that there 
|should be no stoppage of work until all attempts 
to arrive at a friendly settlement had failed. The hopeful 
|feature of Monday’s meeting was, therefore, that 
| ** Mabon,” M.P., was restored to the chair, into which a 
filibustering Mr. Williams, from Ynysybwl, had been 
raised, not for any merits of his own, it would appear, 
but because he happened least of all to excite the 
jealousies of the squabbling crowd. The second cheerful 
fact was that, as already mentioned, the delegates agreed 
to give the colliers’ representatives in the joint ccn- 
ference full powers to discuss the matters at issue, with 
the proviso that on new topics of debate they should be 
|free to consult their constituents before giving a 
decisive vote. 

Now see how a well-meant piece of advice can be 
| applied to mischievous purposes. When Mr. Ritchie, in 
response to appeals from the mayors of the boroughs and 
the local members of Parliament, made his oracular 
recommendation, there was no need for hesitation on 
our part in describing it as ridiculous as well as imprac- 
ticable. It will be remembered that he suggested that, 
as a means of restoring peace, there should be cne 
delegation appointed to wait upon the Emergency 
Committee of the employers, and a secondary delegation 
to wait outside the Conference room, to be consulted 
whenever a moot point arose. We will not further 
discuss the meaning the President cof the Board of 
Trade intended to convey, and still less the qualifi- 
cations he possessed to pronounce an opinion frcm 
| his own knowledge of the circumstances of the crisis. 
| It is sufficient to note the fact that at the second day’s 
| Conference the colliers, by a majority, a bare majority no 
doubt, took Mr. Ritchie’s words literally to heart, too 
literally indeed; and really, as their resolution stands, 
they have out-Heroded Herod. It is possible that Mr. 
titchie meant that behind *‘ Mabon,” M.P., and his co- 
adjutors, there should be a small consultative body 
equally armed with plenipotentiary rights, and that the 
two together would alike disarm suspicion, and in their 
combination give solidity to their joint and several 
deliberations. It was absurd to expect that the Welsh 
colliers, who refused confidence to their old representatives, 
would display a new-born faith in a supplementary—we 
might say superfluous—body, which would necessarily be 
of a miscellaneous character. But anyhow, Mr. Ritchie’s 
jejune proposal gave one section of the miners in conference 
a chance of undoing on Tuesday the pacific work which 
had been accomplished at the preceding day’s meeting. It 
was resolved that the Colliers’ Provisional Committee 
shall be authorised to enter into conference again with 
| the Employers’ Emergency Committee. So far well and 
good. But there is to be behind the Committee, dogging 
its footsteps, awaiting news and a chance of a debate on 
every resolution proposed, a body composed of one 
representative of every pit in the field of the Associated 
Coalowners. There are about 135 collieries inchided in 
ithe area of the Association’s jurisdiction. The Joint 
Sliding Scale Conferences, so far, have been composed of 
from fifteen to twenty men a side, and business has been 
more expeditiously despatched, it is said, when the 
members of the two parties have numbered less than a 
| dozen. That is quite likely. One remembers the saying 
| of Lord Palmerston—or was it his predecessor ?—that the 
best committee was a committee of three, with one of the 
members absent. But in this case the misguided fellows, 
inspired by Mr. Ritchie’s maladroit suggestion, are pro- 
posing to convert a private conference into a mass meet- 
ing. You shall have your Provisional Committee and the 
Emergency Committee closeted in one room, consider- 
ing the most urgent affairs, and outside there shall be 
135 representatives of separate collieries alert for news of 
every motion made, and eager to debate it over again in 
135 discordant voices. Only a topsy-turvy pen like that of 
| Mr. W. S. Gilbert could do full justice to such a scene as 
| is projected on the field of view by the concluding resolu- 
tion of the Cardiff Miners’ Conference. 
| There was really nothing material left to fight about, 
and there is no reason why half-a-dczen trusted men, 
|employers and employed, could not settle the whole 
question in a couple of hours. It is no longer any trouble 
about the Sliding Scale. It will have to be restored in 
one form or another ultimately, and when that comes to 
pass the mechanism of its operation must be mercilessly 
revised in the direction of simplification. The chief 
point at issue is the men’s demand for 10 per cent. 
advance before resuming work; and towards that they 
can claim that the last audit—never mind how it 
was taken— showed them to be entitled to a rise 
of 2} per cent., or 3°16 per cent. if work had 
not been interrupted on March 3lst. As to the men, 
they appear to have utterly abandoned their preposterous 
demand to be allowed to share in the control of the out- 
put. As to the coalowners, we have good authority for 
saying that they are not disposed to insist upon the 
“discharge note,” if that device, designed for the pro- 
tection of skilful operatives in the coal industry, proves 
to be a stumbling-block in the way of an arrangement 
a “ working arrangement,” if you will, as we say in the 
case of railway companies—at any rate, an arrangement 
which means the resumption of work pending the adjust- 
ment of affairs once more upon something like a per- 
manent basis. ‘‘ Mabon,” M.P.. usually so sagacious, 
the wise Nestor of the colliers, is reported to have said 
at one of the Cardiff conferences that the men held the 
whip in their hands. To any careful student of the 
circumstances of the deplorable and disastrous dispute. 
it must be obvious that the reverse is the case to-day. 
Much depends now on Sir William Lewis and the coal- 








And all this within eight weeks, 





owners: They must feel that they have the strength ; 
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but they may be usefully reminded of the precept that if | expressing our own opinions on the merits or demerits nations consider them to form the only satis Res 
you have a giant’s strength it is not wise always to use it of any invention. Mr. Parsons had to convince the | system to go upon at Peking. Perhaps they — actory 
as a giant. world not only that he had produced a motor which was | from a practical point of view, for undoubtedly Cy" 

ERROR Nie ae ARE em good, or even excellent, but to prove that it was better | will not for some years be in the position of the proverbial 

: than normal steam engines. If he could not prove that | “worm” that eventually “turns ;” nor will she | ~ 

On another page will be found a report of the proceed- | it was better all round, then he must prove that it was, she does turn, discriminate between the Powers 7 = 
ings of the Judicial Committee of the Privy Council in | at all events, better for some special purpose. A little | have treated her fairly and those who have not. = 


the matter of Parsons’ patent. The Hon. Charles 
Algernon Parsons applied for an extension of his patent 
of 1884 for steam turbines. An extension for five years, 
we are glad to say, was granted. We give the words of 
Lord Macnaghten at some length. They will no doubt 
be read with interest, setting forth as they do in abstract 
the history of an invention of considerable importance. 
We wish to direct special attention, however, not so 
much to steam turbines, or their progress and develop- 
ment, as to a particular passage in Lord Macnaghten’s 


judgment. His lordship said that the ‘slow progress 
of the invention in public favour was in accord- 
ance with all experience. New methods were not 


welcomed by workmen or manufacturers, or even by 
mechanical engineers. The greater the novelty the 
greater the apathy and hostility to be overcome.” 
It seems to us a pity that Lord Macnaghten 
having said so much did not say something more. A 
luminous exposition of the reason why workmen, manu- 
facturers, and mechanical engineers, pursue a policy 
which he obviously regards as one deserving censure, 
would be very instructive. He gave utterance to an 
opinion which appears to be held by a considerable 
number of worthy people, who, we fear, could not if 
pressed give any satisfactory reason for the faith that is 
in them. The case would, no doubt, be different with 
Lord Macnaghten. Profound lawyers are not supposed 
to jump to conclusions unwarranted by the available 
evidence. In the absence of this explanation, we venture 
to take exception to the passage we have quoted. 


Possibly Lord Maecnaghten had excellent reasons for | 


speaking as he did, but they have eluded us. We have 
tried to follow what we assume to be his line of thought, 
but we cannot reach the same end. The words as they 
stand appear to cast a slur on the mechanicians of the 
age. Wedonot think it is deserved. We look around 
us, and we see in every direction evidence not only of 
progress, but of rapid progress; and we would ask, what 
is there in this to show apathy or hostility? In point 
of fact, there are certain very mistaken notions afloat 


concerning the treatment which inventors receive from | 


the world in general, and mechanical engineers in par- 
ticular. It is time that these were dissipated and the 
truth made known. We may take, for example, the 
steam turbine. It will serve very well to illustrate what 
we are about to say. 
the making of inventions and taking out of patents is a 
species of gambling. We dealt with various questions 
involved from the inventor's point of view. Much of 
what we then said will apply to the present case. We 
have to consider now, not the inventor, but those who 
have been censured by Lord Macnaghten. Mr. Parsons 
brought before the world an invention which, in idea, was 
not new. 


employed the impingement of a jet for the purpose. In 
recent times several inventors had tried to produce satis- 
factory motors in this way, and we have ourselves seen, 
a couple of years before the date of Mr. Parsons’ patent, 
a steam wheel revolving at about 7000 revolutions per 
minute under the impulse of steam jets. We mention 
these things, not to minimise the merits of 


could be made. Mr. Parsons had effected improvements so 
considerable that he had virtually produced a new motor; 
but then it had the evil reputation of the old motor 
tacked on to it. Ina word, the public had not only to 
learn all about the Parsons steam turbine, but to unlearn 
much that they had been taught based upon other steam 
turbines. Nor was this all. Assuming that a fairly 
economical engine could be made in the way proposed by 
Mr. Parsons, it appeared that speeds very much higher 
than any with which engineers were practically acquainted 


Not long since we pointed out that | 


Probably the first wheel ever made to revolve | 
by steam jets was the invention of Branca in 1629; he | 


Mr. | 

. . . . | 
Parsons’ invention, but to show that mechanical engineers | 
had excellent reasons for at first, and, indeed, for some | 
time, doubting that commercially good steam turbines | 


went with the engine as an essential concomitant. | 


People looked, not unnaturally, askance at velocities of 
rotation of 7000 to 10,000 per minute; and it is well 
known that Mr. Parsons had to overcome very great 
difficulties before he succeeded in producing a really 
satisfactory combination of a turbine motor and a 
dynamo. That he succeeded is, of course, now matter 


of history ; but it is not too much to say that up to this | 


point engineers had very good reason indeed for regard- 
ing the steam turbine, if not with apathy, at least with 
doubt. We think that if we said nothing more we have 
adduced enough to justify the mechanical world for not 
rushing to adopt the steam turbine. But much remains 
to be insisted upon, and we hope to make it plain before 
we have done that the methods usually adopted by the 
world in dealing with inventors is not only natural but 
justifiable. 

The first question asked by engineers when they heard 
of Mr. Parsons’ steam turbine was, ‘‘ What is the good 
of it?” There was nothing peculiar in this, nothing 
applicable to the steam turbine alone. It is the question 
always asked when any new invention is brought for- 
ward; and all inventors of experience will bear us out 
when we add that it is usually far more difficult to per- 
suade people that an invention is really likely to be 
useful than it is to make the invention. Now the ques- 
tion, as applied to Mr. Parsons’ invention, was by no 
means easy to answer; and, in the opinion of not a few 
people, it has not been satisfactorily answered yet. We 
may say here incidentally, and to avoid chance of pos- 
sible misconstruction, that this is not our opinion ; but 
that is another story with which we need not now 
concern ourselves. We are endeavouring to prove that 


mechanical engineers have good and sufficient reasons 
We are not 


for dealing with inventors as they do. 





reflection will show that was by no means an easy task. 
In so far as regards economy of fuel, Mr. Parsons’ 
engine is not nearly as good even now as some other 
engines, although it is better than a great many. The 
enormous speed at which it runs renders it unsuitable 
for several purposes, and its application in the Turbinia 
has been attended with difficulties which are only now 
being overcome. Ina word, if Mr. Parsons approached 
a builder of marine engines, he would be told by the 
latter that he had nothing to offer him better for the 
purpose of propelling, say, a cargo steamer than the 
normal reciprocating engine; and there would be not 
the least difficulty in proving this. In the same way, the 
locomotive engineer, the millowner, and many other 
large users of steam power, would fail to find any par- 
| ticular advantage in the steam turbine which would make 
| it worth their while to spend money on its development. 
| To the question, ‘* What is the good of it?” they would 
| answer, * None to us.”’ With the electricians Mr. Parsons 
found his opportunity. They want high speed of rota- 
tion. They want silence. They want freedom from 
| vibration. And these are just the things in which the 
| steam turbine stands supreme; and for electrical pur- 
poses it has found favour and proved itself to be a very 
admirable invention. 

Lord Macnaghten, it appears to us, mistakes for apathy 
and prejudice a want of stimulus. There are no persons 
in the world so desirous of taking up new things as 
mechanical engineers, but they must be convinced that 
the novelty is worth taking up, and, as we have said, the 
first question that comes up in the mind of an engineer 
to whom an invention is submitted is, ‘‘ What is the use 
of it?’’ When that is answered, it is time enough to 
consider its possibilities of manufacture or finance. The 
next point to be settled, assuming that it really has a 
use, is the possibility of making money out of it. We do 
not suppose that Lord Macnaghten regards this view of 
a patent as reprehensible; but it is the view which above 
and beyond all others makes mechanical engineers slow 
to take up inventions, and, we may add, inventors. It is, 
we believe, true that a certain number of really useful 
inventions never attain maturity, or do the good of which 
they are capable, simply because no one will invest the 
necessary capital in pushing them. 
the number of good things wasted in this way is after all 
small. 

Stated in a somewhat different way, we hold that what 
Lord Maenaghten regards as apathy or prejudice is 
nothing more than caution. The development of an 
invention always represents the expenditure of time, 





labour, and money, and is, pure and simple, a speculation, | 


like the purchase of mining shares, a trip to Klondyke, 
or an investment in South African land. We may be 


reminded that certain small inventions have returned | 


fortunes to inventors without capital. Such exceptions, 
if there be any, only prove the rule. It will generally be 
found on examination that very large sums have been spent 
on advertising these small inventions before any return 
was obtained. Pills afford an excellent example. It 


may, perhaps, be the fact that we in Great Britain are | 


too cautious, and do not invest freely enough ; yet, on the 
whole, it would appear that our policy has been fairly 
satisfactory in its results. We do not find much evidence 
of the consequences of apathy and prejudice in our work 
shops to-day. We have little doubt that, as we have 
said, Lord Macnaghten represents a considerable body 
of popular feeling ; but, after all, ‘‘ feeling” is really very 
unscientific. We believe that there is no adequate reason 


rule, by mechanical engineers and capitalists. The worst 


| of which he has to complain is, we think, the fact that | 


being, as a rule, hard-headed men of business, they insist 
on dealing with inventions on business _ principles, 
whereas the inventor considers them—his own at all 
| events—to deserve consideration for a somewhat different 
reason. To him the perfection of the way in which a 
machine will accomplish a given duty is all in all. 
Whether the world is willing to pay for having that duty 
performed is a matter which he overlooks, and it is 
better for the world, at least in the long run, though not 
for the inventor. 


CHINESE RAILWAY PROJECTS AND POLITICS. 

WE print in another column an interesting letter from 
|}eur Hongkong correspondent on the subject of the 
schemes for the extension of railways in Southern China. 
The remarks contained in it supplement and bear out 
very strongly the point of view taken by our Special 
Commissioner, who, in the first of his articles on ‘* Modern 
China,” dealt with ‘ Railways and Railway Projects ” in 
THE ENGINEER of March 18th. 
is to build the railways in China, and who is to supply 


| the material, should be one of vital interest to British 


engineers, and we strongly recommend a careful perusal 
of the accompanying article. Our Special Commissioner 
when in China emphasised the fact on more than one 
occasion that business with that country usually depends 


nearly every engineering country except Great Britain 
has been pushing energetically to obtain railway con- 
cessions in the Celestial Empire. The methods of Russia, 
Germany, and France, whose official policy in China is 
merely to bully the Tsungli Yamen in Peking until they 
get what they want, are simple enough, and would be 
much more effective than they are but for the fact that, 
though nominally allies, these three Powers are all pulling 
different ways, and so the Chinese authorities can some- 
times play one off against the other. Bullying and in- 
timidation, if not a high-minded policy, have, at all 





events, the great advantage of simplicity; and most 


Yet we fancy that | 


for the notion that the inventor is very hardly used, as a | 


The question as to who | 


more on politics than on anything else; and also that | 


will attack those with whom she thinks. she js strong 
enough to cope. For there is no question about 
the fact that, if she could do so, she would turn e 


: : - ai Very 
foreigner in the empire out of it to-morrow: and if eA 
tolerates, and even treats well, those now in her employ 


it is merely because she cannot do without them. 
But in spite of Great Britain’s moderate 


=. Policy iy 
China, we should have no cause : 


for complaint with reo: 


‘ : 3 ard 
to concessions obtained by us from time to time ha 
China, although our line of action has ever been to allow 


all other foreigners to participate on equal terms witl 
us, in any practical benefits which may result from pe 
concessions. But where we fail, and fail most completely 
is that when we come to some agreement with China 
which might prove advantageous to us, we almost in. 
variably neglect to see that the terms of our compact are 
fulfilled by the Chinese. Lord Salisbury very rightly, jy 
his recent speech at the Albert Hall, spoke in extremely 
high terms of the diplomatic capacity of the present 
British Minister at Peking, Sir Claude Macdonald: and 
recent events would go to show that in all probability 
we have never had a stronger representative at the 
Chinese capital. But it is of little use having a good 
man there, or elsewhere, if the Government do not heck 
him up in his policy, and follow up advantages which he 
may secure. 

Now, it is clear from the article by our Hongkong 
correspondent, whc has been in an exceptionally good 
position for some years past for studying the drift of 
affairs in Southern China, that Sir Claude Macdonald has 
succeeded in obtaining terms for Great Britain which, if 
followed up properly, should result in an extremely yaly- 
able railway concession, from the point of view not only 
of shareholders, but of British trade, and of the opening 
up of large tracts of undeveloped China. It is one thing, 
however, to have an important concession, and another 
to work it on practical lines. In building the Manchurian 
Railway, Russia finds it politic to protect actively, and 
even aggressively, the line with masses of trained and 
disciplined soldiers ; and it is difficult to foresee how rail. 
ways can be built by the foreigner in the interior of China 
without such precautions; for the authority of the Peking 
Government in far-away provinces is almost xi/, and is 
certainly not strong enough to afford adequate protection 
to foreign railway companies in districts where the local 
authorities have no sympathy with the innovation. 
Besides which, the Chinese Government would only be 
| lukewarm in the protection of foreigners carrying on 
work under the conditions of a compact wrung from them 
by diplomatic pressure. The advantages of connecting 
Burmah and India with South-western and Central China 
| by means of a railway entirely under British control 
| would be so obvious as to make it unnecessary to 
emphasise them here. While in Northern China we have 
|the Russians and Germans as permanently hostile 
| competitors, so in the south we have an equally jealous 
neighbour in the shape of France, whose persistent eftorts 
| to block our trade and check our enterprise in that part 
of the world are clearly pointed out by our Hongkong 
correspondent in his article in to-day’s ENGINEER. 
| Since the foregoing article was written, news has 
| reached this country to the effect that arrangements have 
| been concluded between Sheng, the Director of the 
General Railway Administration, and the firm of Messrs. 
| Jardine, Matheson, and Co., for the construction and 
working of an important system of railways between 
Shanghai and Nanking. This will be practically the first 
railway in China constructed and worked under British 


auspices. 
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MINING AND MINE ENGINEERING. 

Onr of the most noticeable of the facts that are officially 
recorded in regard to mining is the enlargement of yield for 
each person employed in and about the mines. Taking the 
report of one of the Inspectors of Mines, we find that in 
Cumberland each person employed in and about the mines 
under the Coal Mines Act produced 254 tons of minérals in 
1896 and 261 tons in 1897. Similarly the yield in North 
Durham rose from 327 tons to 329 tons, and that for North- 
umberland from 275 tons to 295 tons for the year, the average 
for the district being the highest for a number of years, and 
rising from 295 tons for 1896 to 306 tons for the year 18%’. 
There is not the same record for the mines yielding metals in 
the same district, but this is largely because of the very 
serious decrease in.the yield of lead and of iron ore, and the 
increase in the number of persons working, many of whom 
are engaged in the preparatory work that precedes the vield 
in the metalliferous mines. In many other of the chief 
mining districts of the country there is a somewhat similar 
result, the increase in the average yield of the mines under 
| the Coal Mines Act being specially noticeable. It is probable 
that this is attributable to the very regular working of the 
mines last year, the absence of long and general strikes being 
| especially noticeable. But it is also believed by some who 
have the opportunity of forming an opinion that there is now 
a result of some of the attempts that have of late been made 
to improve the engineering facilities of some of the collieries. 
Some of the smaller of the mines in the North have of late 
been closed entirely, and the demand has flowed to some of 
the larger collieries, with the result that the excellent facili- 
| ties that have in recent years been put down at many of 

these have been kept fully at work, and thus the labour that 
| has been employed is supplemented by better machinery, and 
is increasingly effective in the yield when tested on the 
average of the miners employed. 





THE BIRMINGHAM WELSH WATER SUPPLY. 
THE important engineering works in connection with the 
Welsh water supply for Birmingham are proceeding very 


satisfactorily. The tunnel at Craig Goch, the highest reser- 
voir on the Elan, has now been completed, and the river has 
been turned through it, and the building of the dam is pro- 
ceeding rapidly. At all of the other dams the excavations 
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— 
ished. The Water Committee, in their newly- 


, nearly fin < : | 
este gt to the City Council, state that the amount | 


jsued repr, the works in the Elan Valley, during the year 
.. 9 March 31st, 1898, was £141,858, giving a total to that 
ended ? £475 511. Concerning the aqueduct, the Committee 
an’ hat in the Doldu Tunnel—contract No. 2, Morrison 
nee es {.td.—the headings have been joined up, and the 
and ; a. met exactly. Contract No. 10, for steel pipes for the 
— gs Stour syphon, has been let, the report further states, 
egos Thomas Piggott and Co., Birmingham. It com- 
we 5 5958 tons, at a total cost.ot £104,648. A provision has 
‘certed in the contract enabling the Corporation to 
1e delivery, on the same schedule of prices, of an 
1000 tons or thereabouts of pipes, which will be 
, connection with the Teme syphon. Tenders have 
for the construction of the aqueduct from 
obury Mortimer, a length of about 144 miles. 
Go much for the work on the Welsh side of the Severn. 
Coming now to the other side, it is satisfactory to know that 
all is going well with the works for dealing with the Welsh 
water when received, 2 | 
distributing reservoir and of filter beds at Frankley, near 
Birmingham. The contractor for this portion of the under- 
taking—including a railway f 
pring materials, &c., on to the site ; 
and the contract price, including the railway, but exclusive 
of filtering material, is £315,000. The reservoir will be semi- 
circular in shape, and will have a containing capacity of 
900,000,000 gallons. 2 0 } 
of three-quarters of a million cubic yards of earthwork, and 
over 150,000 cubic yards of concrete, while the pipes that 
have to be laid will weigh close upon 5000 tons. The total 
filtering area—layers of sand and gravel—will be 67,000 
square yards. The engineer and contractors have been on 
the ground about eleven months, and the contract runs three 
years from next month. 
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AND COPPER, 

Is there to be a copper famine? In the reply to this 
question the boilermaking and general engineering trades 
are vitally interested. And certainly the way in which the 
copper market has been jumping lately makes such a 
query not at all unreasonable. During last year this metal 
has been higher than the year before by an average of £2 a 
ton, and this advance has recently been greatly accentuated 
by the war. The production and consumption of copper was 
ona greater scale in 1897 than in any previous year in the 
historv of the trade, no less than 396,723 tons having been 
produced, against 373,363 tons in 1896. Yet notwithstanding 
this great increase of 23,000 tons, the present visible supply 
in this latter part of May is at least 5000 tons less than it 
was twelve months ago. The general increase in the con- 
sumption of copper for electrical engineering services and for 
marine engineering purposes is chiefly responsible for this 
diminution. European consumers are depending to a greater 
extent than ever before for American supplies. The trans- 
atlantic production has been, and still continues to be, on a 
very large scale. The price of copper to-day is altogether out 
of proportion to the quantity available for use, it being £2 
per ton cheaper than at the same date in 1891, although the 
visible supply —or quantity in stock—is less than half what 
it was in 1891. In fact, the present stock is only sufficient 
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for five weeks’ consumption, and if the war between the United | 


States and Spain is prolonged —for they, of course, are the 
two chief producing countries—there is no knowing to what 
extent the supply may be diminished; so that a copper 
famine is quite within the bounds of possibility, and those 
who have much to do with this useful metal in any capacity 
will act wisely if they regulate their operations in accordance 
with that possibility. Any real scarcity would, however, be 
only temporary, for new sources of supply are not infrequent 

the latest copper discovery being just announced from 
tussia, Where extensive copper ore beds have been found at 
Potar, only ten miles from a point on the Samarkand- 
Andidshan Railway. 

THE YORKSHIRE COALFIELD. 

Two subjects are exciting exceptional interest in the York- 
shire coalfield. One is the Workmen’s Compensation Act, 
and the other the Wages Question raised by the Miners’ 
Federation Conference. With regard to the first, the 
members of the Miners’ Permanent Fund have authorised 
such an alteration of their rules as will enable their society 
to arrange with men and owners to meet the liabilities of the 


owners under the Act in a way which they think will afford | 


the greatest benefit to the men. The miners’ leaders, how- 
ever, are setting their faces as flint against any arrangement 
which they call “contracting out of the Act,” while the 
owners themselves, although offering schemes to their men, 
are naturally anxious to ascertain their full liability before 
fettering themselves by definite agreements. The members 
of the Miners’ Permanent Fund deny that their proposals 
can be set down as contracting out of the Act, and they 


describe them as actually contracting within the Act. In | 
some parts of the coalfield the liability of the owners under | 
| special knowledge and experience of marine machinery 


the Statute is expected not to exceed 1d. per ton, which is 
considerably less than was at first anticipated. As for the 
Wages Question, it is not urgent for the moment. The 
general feeling is that the Yorkshire district should not make 
any forward movement until other localities have come up 
to their level. Yorkshire, it is felt, has been too long the 
cockpit of the coalfield. It is argued, therefore, that the 
first thing to be done is for other districts to ‘ swing them- 
selves into line” with the Federation standard of remunera- 
tion, and then, when the various coal-getting localities are 
thus on a level, a further advance will be attempted. 





LITERATURE. 
The Marine Steam 





Kngine: a Treatise for Engineering 
Students, Young Engineers, and Officers of the Royal 
Navy and Mercantile Marine. By the late Ricuarp 
SENNETT and Henry J. Oram, with numerous diagrams. 


Longmans, Green, and Co., London, New York, and 
jombay. 1898. 


Wer shall make no attempt to describe the contents of 
this excellent volume. Mr. Sennett’s treatise is in the 
libraries of most engineers, we fancy; and this work is 
that of Mr. Sennett, enlarged it is true, but the style and 
urangement have been preserved. There are 519 large 
octavo pages in the volume, admirably printed, and illus- 
trated in a way that elicits from us nothing but praise. 
Kut good as the work done by Mr. Oram is, it does not 
eliminate the defects which were manifest to every 





comprising chiefly the provision of a | 
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practical engineer in Mr. Sennett’s treatise. The work 
is in certain respects exasperating. It is at once too 
good and not good enough. It is too good, in that 
elaborate information is supplied which is not essential— 
scarcely wanted at all; indeed, in any but a very large and 
comprehensive treatise on the steam engine, which this 
does not pretend to be; and not good enough in a way 
which we propose to explain at some little length. 

In the preface our author states that he does not pro- 
pose to supply information which can be better obtained in 
the engine-room. To this statement no exception can be 
taken. But there is a certain class of information which 
would be of great value, which has already been acquired in 
the engine-room, and which ought, we think, to have found 
its way into a book of this kind. Ina word, the author 
has kept all his own information to himself. It is possible to 
read the book with great care and yet remain in total 
ignofance of Mr. Oram’s own opinions on any subject 
whatever. There may have been reasons for this 
reticence. Mr. Oram is senior engineer inspector at the 


| Admiralty, and his official position may have sealed hi 


from Rubery to Frankley to | 
is Mr. A. Kellet, of Ealing, | 


The operations involve the utilisation | 


The fact, if it be a fact, is unfortunate, for it 


lips. 
Its tone is cold and 


deprives the book of individuality. 
neutral ; its style lucid and yet concise. 
the spirit of the marine engineer. Page after page reads 
like an official document, and is as free from any trace of 
human nature. Turthermore, Mr. Oram has gone over so 
much ground that he seldom tills any of it thoroughly. We 
have only to open the pages of the volume anywhere at 
haphazard to find an example of the defect to which we 
refer. On page 161, for instance, we have a brief state- 
ment of the reason why superheaters have failed. These 
reasons do not cover the whole ground. Mr. Oram 
entirely ignores the fact that the superheaters originally 


; used were themselves rapidly destroyed by corrosion. 


He writes only of the effect of dry steam in the engines. 
“For these reasons,” he says, ‘‘ therefore, superheaters 
have not been fitted in modern, high-pressure marine 
engines.’ Theink with which he wrote these words was 
not dry when he proceeded to tell his readers, ‘‘ That there 
is a tendency now, however, to revive the practice of 
superheating in view of the admitted economy.” It is 
the most natural wish possible that Mr. Oram should 
tell us what he thinks himself about superheating and its 
possibilities ; and failing this, surely he might have hinted 
at the means by which the objections on which he lays 
such stress have been overcome. He does nothing in 
this way, and refrains from helping his reader to arrive 








—and tell us what are the results which have been 
obtained at sea in the Navy with each. It cannot be 
that they are all equally excellent in every detail. To 
the argument that to write this would be to betray 
official secrets, we reply as we have done before. Why 
should the performance of machinery, for which the 
nation and not the Admiralty pays, be regarded as an 
official secret ? We feel certain that the engineers who 
make this machinery have nothing to conceal, and the 
abolition of official reticence would do more to allay dis- 
trust than any other course the Admiralty could adopt. 


SHORT NOTICES. 

War Map of United States with Spain. Second edition. London 
W. and A. K. Johnston. 1s. coloured.—A sheet of maps of the 
various parts of the globe in which the Hispano-American war is 
likely to be fought. They are mostly to a staail scale. 

Handbook of Street Railroad Location. By John P. Breoks, 
First edition. First thousand. New York: John Wiley and Sons. 
London: Chapman and Hall, Limited. 1898.—More correctly 
speaking, this is a pocket-book, not a handbook. With the hand- 
book, as with the German Taschenbuch, we are accustomed to 
associate the idea of a volume that can only be convenicntly con- 
sulted on an easel. About half of the little volume before us is 


It entirely lacks | taken up with trigonometrical and other tables, the remainder with 


instructions and rules for laying out curves, computation of earth- 
work, &c. It neither presents, nor claims to present, anything 
novel, but gives everyday information in a convenient form. 
Industrial Electricity. Translated and adapted from the French 
of Henry de Grafligny, and edited by A. G. Elliott, B.Sc. 
London: Whittaker and Co, 1598. Price 2s. 6d.—Purely suj e1- 
ficial as is this little book, it yet gives the reader a very fair idea 








| of the underlying methods and principles of electrical engineerirg. 


at a conclusion as to whether superheating is or is not | 


within the domain of practical marine steam engineering. 
Again, let us turn to the very important question of 
balancing engines. Mr. Oram contents himself with the 
statement that there are various ways of arranging the 


cranks and cylinders to attain this end, *‘So that actual | 


engines show a great variety in this respect.” He then 
describes some of these, and goes on: * In afew examples 
the three-cylinder triple-expansion arrangement has been 
repeated, the two low-pressure cranks being placed at 
the same point in the circle, and the high-pressure and 
intermediate at angles of 120 deg. with them. The two 
first-mentioned plans were tried in the Powerful and 
Terrible respectively; the second plan gives a more 
uniform turning movement on the crank shaft, and favours 
starting the engines, while the first plan reduces the 





| hundred years ironworks have existed at Creusot. 


magnitude of the reciprocating forces which cause vibra- | 


tion in the vessel.” We have here the old view, ** You 
pays your money and vou takes your choice.” On such 
an important question the reader is, we think, justified in 
expecting an expression of opinion from the author, as 
well as a statement of fact. Which of the two methods 
does Mr. Oram himself prefer, and what are the reasons 
of his preference? Turning to the pages devoted to the 
construction of air pumps, we find excellent diagrams, and 
what is probably the expression for once of Mr. Oram's 
own opinion as to the merits of different types; but we 


confess that we have been quite unable to follow him in | 


what he says concerning clearance in horizontal air | 


pumps, and its effect on the vacuum. In the modern 


marine engine the amount of air that can find its way | 


into the pump is extremely small, and he appears to have 
overlooked the fact that a drowned horizontal air pump 


can be made which has virtually no clearance space | 


whatever. 

We have, we think, said enough to make our meaning 
clear, and we are disposed to insist on the point because 
Mr. Oram has had, we believe, a very extended sea 


experience. Indeed, Sir Albert Durston in an introductory | 


note writes, ‘‘ Mr. Oram has acquired a vast amount of 


of the latest types.” Some definite statement of the 
results of this experience obtained with special methods 
of construction is highly desirable. Take, for example, 
| pistons and piston-rods; we all remember the trouble 
which befell the Admiralty two or three years ago in the 
matter of securing the pistons to rods, in which the 
Admiralty insisted on one method, and the makers of the 
engines on another, and how the makers were right and 
the Admiralty wrong. It would be interesting to have 
Mr. Oram’s own views on the subject. Again. he 
announces the startling fact that in the Royal Navy there 
are now built, building, or about to be commenced, water- 
tube boilers of 1,000,000-horse power. We have the best 
and most complete description of the Belleville boiler 
ever published, with excellent illustrations of details; 
but Mr. Oram expresses no opinion whatever about it, 
and rigidly confines himself to the supply of information. 

The question will arise whether or not an Admiralty 
official is the proper man to write a book on the marine 
steam engine. That Mr. Oram, at all events, possesses 
all the qualifications is certain; but that he has not 
availed himself of his opportunities is not less clear. It 
may be said, of course, that apart from any other con- 
sideration, to write freely would have meant writing 
| largely, and the book would have been too big. We 
| venture now to make asuggestion. We propose that Mr. 
| Oram shall take any particular type of marine engine 
used in the Navy—there are several by different makers 








But we fail utterly to see the necessity of translating it from the 
French, and must protest against such a proceeding. ‘There are 
hundreds of English engineers just as competent to write as M. 
Henry de Graffigny, «nd there are already in the English lan- 
guage not a few books that cover all the ground over which it runs. 
It is nicely translated, illustrated, and produced, but we cannot 
regard with favour the unnecessary translation of foreign bcoks 
any more than we do the importation of Belgian matches cr 
German shovels. 


BOOKS RECEIVED. 
Report of the Technical Education Board for the Year 1897-98. 
Fifth year. London County Council, 116, St. Martin’s-lane ; P. = 
King and Son, Westminster. Is. 
A Catalogue of Scientific and Technial Book s, ine lnding a couplele 
List of Weales Series, with a Selection of Educational and Pope'or 





Books, \ondon: Crosby Lockwood and Son. 1898. 
De Pontthus: A Pocket-book yor Bi idye Kugineers. by oe a 
Waddell, C.E., B.A. Se., Ma. E. First edition, First thousand. 


New York: John Wiley and Sons. London: Chapman and {fall 


Limited. 1898. 





M. SCHNEIDER. 





THe death is announced, at the age of 58, of M. Schneid>r, 
son of the Creusot ironmaster, a president of the Corps 
Legislatif. He was, says the Paris correspondent of the 
Times, a Deputy from 1889 till the recent dissolution, when 
he retired in favour of his son, M. Eugéne Schneider, Mayor 
of Creusot. M. Henri Adolphe Schneider, the director of the 
famous engineering works at Creusot, was the son of M. 
Eugéne Schneider, who bought the undertaking in 1833, 
when its fortunes were at a very low ebb, and, in conjunction 
with his brother Adolphe, developed it into one of the finest 
establishments of its kind in the world. For well over a 
At the 
beginning of the century they enjoyed considerable prosperity, 
but the peace of 1815 ruined them by destroying the demand 
for warlike material which afforded them their chief oceupa- 


| tion, and they were not again successful until taken in hand 


by MM. Schneider. M. Henri Schneider, who was born in 
1840, was early associated with his father in the management 
of the business, and on the latter’s death in 1875 became its 
sole director. Under him the works prospered and expandcd 
enormously, and some idea of their present extent may be 
gathered from the fact that the workshops at Creusot occupy 
about 800 acres, and that the firm employs about 15,000 men. 
His +égime saw many important advances in the manufacture 
of armour plates in particular. Messrs. Schneider were the 
first,in 1876, to employ steel for this purpose in place of iron, 
and later on they discovered the valuable qualities affordcd 
by the addition of nickel to the steel. M. Henri Schneider 
paid particular attention to the social and physical well-being 
of his workpeople, and to him was largely due the extensive 
system of schools, hospitals, homes for old men, «c., that 
exists at present. He receivedthe Bessemer medal from the 
Tron and Steel Institute in 1889. 





THOMAS MUDD. 





WITH sincere regret we announce the death of Mr. Thomas 
Mudd, on Tuesday night, at his residence, Moore-terrace, 
Hartlepool, after a short illness. Mr. Mudd was managing 
director of the Central Engine Works, West Hartlepool. 

Mr. Mudd was an exceptionally able mechanical engineer. 
He possessed the facility, all too rare, of appreciating, not 
only the value of an idea, but of the conditions which make 
for success or failure in carrying that idea into practice. 
While, on the one hand, he did nothing rashly, on the other, 
he was one of the most advanced men of the day. In his 
practice he was often a little in front of other engineers 
not much, but just enough. If 1601b. pressure gave good 
results and became a standard, Mr. Mudd would go to 180 1b. 
There is reason to believe that the five crank engines of the 
Inchmona are on the whole, in practice, the most economical 
that ever went to sea. His excellent workmanship and 
design have resulted in the regular production of engines 
which worked from the time that steam was first turned 
into them without a hitch or a hot bearing. Nor was he 
behindhand in pure science. All his practice was carefully 
based, indeed, where possible, on the soundest theory. 

The fact that Mr. Mudd, who was only forty-seven when 
he died, was no less than three times Mayor of Hartlepool, 
supplies unqualified testimony at once to his business 
capacity and his power of making friends. He showed the 
utmost discrimination in picking out young men of promise, 
and he left nothing undone to help them on as far as lay in 
his power. He will be mourned as a sincere friend Ly many 
men scatter2d all over the world. 

Mr. Mudd was elected a member of the Institution of 
Civil Engineers in April, 1889. He was a member of many 
other societies, and was an excellent speaker, 
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THe EXGINSER 


‘DUPLEX ” 


GAS ENGINE. 


VERTICAL 


Tur illustrations given on this page represent a 
new type of gas engine manufactured by the Griffin 


Engineering Company, Kingston Ironworks, Bath, two of 
which have recently been installed in a new warehouse 
belonging to Messrs. C. Bayer and Co., Golden-lane, London, 
E.C., for driving the whole of the electric light installation, 
comprising 800 incandescent lamps. 

The essential novelty in these engines consists in the com- 
bination of two parallel cylinders in a single water jacket. 
In the cylinders are fitted two long trunk pistons rigidly 
joined at their outer ends by means of a steel crosshead of 
light box section, attached to which is a connecting-rod 
which actuates a crank in the usual way. The engine is of 
the vertical type, the cylinders being inverted with a single 








DUPLEX GAS ENGINE—INDICATOR DIAGRAM 


Water-jacketed cover across their upper end. In this cover 
are fitted the inlet and exhaust valves, opening direct into 
each cylinder, and operated by ordinary rocking levers, 
which receive their motion direct from a single crown cam 
mounted on the end of a vertical shaft driven from the crank 
shaft underneath by two to one bevel gearing. Ignition of 
the charge is effected by means of two incandescent tubes 
mounted on the cover in independent communication with 
each cylinder, and arranged side by side in a common 
chimney, and heated by a single Bunsen flame. The 
governor gear is of sensitive design, actuating a single gas 
Valve which supplies both cylinders. There is no graduation 
of the charge by step gearing, the contact pieces being of the 
positive hit-and-miss type, thus .ensuring the highest 
‘conomy under every variation of load. The compression of 
the charge equals about 50 1b. on the square inch, the mean 
Working pressure being 82 Ib. per square inch. The diameter 
of the cylinders is 10}in., the stroke 15in., and the speed 180 
tevolutions per minute, the indicated horse-power being 46, 
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and the brake horse-power 40. The consumption of gas per | cubic feet, and that per brake horse-power, 214 cubic fect 


indicated ! horse-power per hcur, w? 


( 


DUPLEX 


GAS 


are informed, is 183 
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The high mechanical effic‘ency—over 86 per cent.—is due, 
according to the maker, chiefly 
to three causes :—(1) The vertical 
arrangement of cylinders, by which 
friction is reduced to a minimum ; 
(2) the perfect system of cylinder 
lubrication, by means of which the 
oil is delivered to and gravitates 
from the inner to the outer end 
of the piston; (3) to the fact of 
obtaining an impulse at each 
revolution without the addition of 
extra weight or gearing of any 
kind beyond that required for an 
ordinary double-cycle engine of 
the same size cylinder, 7.e., of half 
power. The high thermal effici- 
ency is attributed chiefly to two 
causes, viz.:—(1) The entire water 
jacketing of the combustion 
chambers and passages by means 
of which the working charge is 
kept at the lowest possible tem- 
perature before ignition, in order 
to allow the greatest possible range 
or fall of temperature during the 
expansion of the ignited charge ; 
and (2) the entire absence of all 
ports or passages between the 
valves and the combustion cham- 
ber, thus ensuring the least pos- 
sible loss of temperature by 
conduction after ignition. 

One important point in these 
engines is the effective system of 
lubricating the crank and tail pins 
of the connecting-rod. These are 
supplied from two sight-feed lubri- 
cators fixed to the water jacket, 
the oil by means of suitable pipes 
gravitating from oil wells on the 
crosshead to each bearing. Con- 
stant and perfect lubrication of 
these two important bearings is 
thus secured for any length of run 
—an important feature in electric 
lighting engines. These engines, 
when running at the compara- 
tively slow speed of 180 revolutions 
per minute, are so free from either 
mean or cyclical variation as to 
give a practically steady light even 
when running at a quarter lead, 
the variation in no case, we are 
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informed, exceeding 1 per cent. 


their extreme portability when dismounted renders them‘ 


specially suitable for export, or employment in positions that | 


are limited in area or difficult of access. The installation con- 
sists of two engines and two dynamos, each works quite inde- 
pendently of the other, but is so arranged that either engine can 

through the medium of a counter shaft—be connected with 


Another advantage possessed 
by these engines is the small ground space occupied; while | 


| 


INSTITUTION OF MECHANICAL >| 
ENGINEERS. 
PRESIDENT, MR. 

JOHNSON, 

THE many excellent and valuable addresses which have been 
given from time to time by former presidents of this Institution, | 
embracing a great variety of subjects bearing upon mechanical 
engineering or connected therewith, have not, so far as L have | 


THE 


ADDRESS BY THE SAMUEL WAITE | 


the people, and the latter upon their ability 
‘required for producing the articles in requisition 
manual labour alone it would be impossible to turn oute 
fraction of the merchandise, manufactured goods, m 
| which go to make up a great volume of traffic carried t 
| ways ; or to move it with ease and celerity from the f 
workshop to the market, and then distribute it as re 
the invention of the steam engine, the gas engine 
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either dynamo. The building is wired throughout with two 
distinct circuits, one for each dynamo, and each alternate 
lamp is fed from each alternate circuit. Thus in the event of 
temporary failure in either circuit the light in only one half of 
the lamps would be extinguished, the light from the other 
half being still equally distributed over the building. The 
cost per Board of Trade unit works out at something under 
14d., including lubrication. Although the engines are at 
present only running at 180 revolutions per minute they are 
more than equal to the required duty. They are, however, 
designed to run at 200 revolutions per minute, and at this 
speed each indicates 50-horse power. Appended is an indi- 
cator diagram taken from one of the cylinders. 


DOCKYARD NOTES. 

Many wild rumours are going round concerning the forth- 
coming naval manceuvres. It has been announced that they 
are to be on a large scale, out in the open sea, and to test the 
possibilities of one tleet finding another in such circumstances, 
| should rather prefer to prophesy that there will be no 
maneuvres at all, than to credit this rumour at present. 
Soeing that a war is in progress, and that the theatre of that 
war is by no means contined to the West Indies during its 
continuation, that Spanish ships are likely to perform 
mysterious evasive cruises till they are all finally accounted 
for, it is in the last degree improbable that our Admiralty 
would send fleets cruising in the Atlantic without lights. And 
if the ships showed lights then the manceuvres would be 
absolutely useless for the specific purpose that rumour assigns 
them. Already, our manceuvres are confined to the Irish 
Channel, as to avoid the risk of our ‘ hostile” fleets 
encountering ‘hostile’? Frenchmen. To encounter either 


so 


Americans or Spaniards anxious to burn powder would be a |} 


T+ 
AU 


considerably graver risk. It is, of course, possible that opera- 
tions might be confined to the German Ocean, but that is not 
t very satisfactory manceuvre ground. Fleet evolutions and 
steam tactics are more likely to be the basis of this year's 
programme, and more may be thus learnt than by the mimic 
war, hampered by regulations, and generally so arranged that 
victory is attained, not by any of the means that could or 
would obtain in war, but by one admiral interpreting the 
rules with a little more licence than his opponent. It is, in 
the opinion of experts, very doubtful whether the knowledg: 
gained in seven years of manceuvres is worth the coal bill of 
one year’s efforts. 


At Devonport £15,000 is to be spent on improving a 
building slip, in order that one of the new battleships can be 
commenced at once. This is a good thing in more ways than 
one. The port at which a battleship is built is usually her 
home port, and Devonport has very few battleships of its 
own—none of the first-class battleships at present attached 
to it were built there. Yet, owing to the breakwater, the 
Sound is the most easily protected of our harbours, far safer 
against torpedo boat attack than Spithead; hence anything 
that tends to increase the number of big ships belonging to 
the western base is desirable. 


Tue old Belleisle has been converted into a harbour ship, 
a role for which she is better fitted than for military purposes. 
She was never a successful ship, having an immensely long | 
ram that interfered with her manceuvring qualities, and 
made her a nasty vessel to manage. She was none too good 
a seaboat, while her battery was at the mercy of a single big | 
armour-piercing shell. Lord Charles Beresford will no doubt 
reap some satisfaction from the fate of the Belleisle. The 
pity is that many of his imitators, who say a great deal more 
and know inversely less, will not find out that the Belleisle has 
ceased to be a fighting ship, and will still demand the sub- 
stitution of l2in. wire guns for her present 12in. muzzle- 
loaders. 


Tue Duke of York hoists his pennant in the Crescent on 
June 8th. Various programmes have been announced, but 
there is reason to believe that absolutely nothing has yet 
been finally settled. The object of the commission is to 
enable his Koyal Highness to put in sea time for promotion 
to Rear Admiral, and it is quite on the cards that a good 
deal of the Crescent’s commission will be spent in harbour 


We might well take a leaf out of the German book and 
send our Channel fleet to cruise in German waters, and visit 
all such German ports as might call for a visit in war time. 
The present visit may be of a purely complimentary nature, 
but the amount of information picked up, when it is all 
sorted over and classed, would not be without value should 
trouble arise between us and the Emperor. Not possibly if 
he and we were the sole contracting parties; but since there 
are such things as combinations, all sorts of eventualities are 
possible. There is quite enough “thoroughness” in the 
German tour to have aroused comment, had not everyone 
been so deeply interested in the war. 








THE CIVIL AND MECHANICAL ENGINEERS’ Society.—The thirty- 
ninth anniversary dinner of this Society was held on the 12th inst. 
at the Frascati Restaurant, Oxford-street, W. The chair was 
occupied by the president, Mr. Herbert Coward, C.E., and there 
was a fairly large attendance. This institution had its origin in 
the engineer's office of the London and North-Western Railway at 
Euston. Its members now number upwards of 100, and include 
civil, mechanical, electrical, sanitary, and water engineers. So far 
it has had no permanent quarters of its own, but the president for | 
the ensuing year, Mr. R. B. Dadley, intends to start a fund with 
the object of securing suitable premises for holding the usual 
meetings, and establishing a library. The secretary of the insti- | 
tution is Mr. Percy Field, 1], Victoria-street, Westminster. On j{ 
Saturday afternoon, May 14th, a limited number of the members 
of this Society were invited to inspect the lighting and ventilating 
works of the Houses of Parliament. The members present were 
Mr. Herbert Coward, president; Mr. Cooper Penn, Mr. Twelve- | 
trees, Mr. W. M. Binny, Mr. Booth, ‘Mr. J, C. Walrond, Mr. 
Hanssen, and Mr. Percy Field. The members were kindly con- 
ducted over the various departments by Mr. Palfréeman, resident | 
engineer, 
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the more so because railways have been from their beginning, and 
are now, much indebted to the skill, ingenuity, and inventive 
genius of both civil and mechanical! engineers, for their construc 
tion in the first instance, and for the etticiency of the work they 
are enabled to carry on by the use of locomotive and stationary 
engines and of machine tools, Great advances have been made 
during the last forty or fifty years in the design and construction 


of locomotive engines and railway rolling stock, and of special 


Diagram Hi. 


Tens of G00ds and Minera/s carried each Year 
Railways of the United Kingdem 
(From Board of Trade Returns) 
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workshop tools and appliances for the more rapid and econonvical 
production of the numerous parts necessary for the construction 
and renewal of such stock ; and also in the adaptation of hydraulic 
power machines, such as hydraulic cranes, hoists, traversers, cap- 
stans, coal-tipping machinery, &c., with which the work at our 
large railway goods warehouses, goods yards, wharves, and docks, 
is so successfully and smoothly carried on. How fully it is recog- 
nised that the true interests of railways are best served by 
encouraging mechanical engineers in their endeavours to produce 
labour - saving machinery and appliances, becomes abundantly 
evident on an inspection of the vast array of the most modern and 
most improved machinery with which the workshops of our prin- 
cipal railways are equipped. The history of the growth of railways 
is equally the history of the growth of mechanical engineering ; for 
even in its latest development—the electrical production of power 
and light—we have not only railway stations, passenger coaches, 
and goods yards profusely lighted by electricity, but we have also 
both overhead and underground railways worked su 3 

the same agency, and paying dividends to shareholder: 

fore propose placing before you a short review of British railway 
progress, special reference being made to the Midland Railway— 
with which I have had the honour to be connected for nearly 
twenty-five years —as typical, in a great measure, of the progress of 
other lines of railway in this country. 

For its successful development, railway enterprise probably 
depends more upon the general prosperity of the country than any 
other commercial undertaking ; and by its growth and extension it 
brings home to us, in a forcible manner, the great progress which 
has been made during the Victorian era. The growth of commerce 


| doubtless results from the varying conditions of demand and 


supply, and the former being dependent upon the varying wants of 





* Owing to the great length of the tabular matter in this address, we 


| have had to condense it slightly.—Ep. 


prime movers, we therefore owe the circumstance, that it : 
: : E 8 nov 
| possible to use energy derived from natural sources now 


for Actuat. 


A theme has therefore been left open, which, | trust, will | ting our labour-saving appliances ; and, by increasing many ti 
be found of interest to the members of the Institution generally ; | the output per man, to construct at small cost and in large py) ee 


articles that enable even 
to enjoy comforts and luxuries 
which at one time were within 
the reach of only a few, 

The fact that this is 
the result of the intr 
of power-driven Jab 
machinery is not a 
preciated, 


Citirely 
duction 
UP-Saving 
lways ap. 
1, and even now the 
illusion is not entirely dis 
pelled that labour -3 
appliances throw manual le. 
bour out of employment 
whereas the effect of their 
use is that by securing greater 
production at less cost, 
much larger demand results 
and more hands ire employed, 
The engineer who designs , 
machine which, without 
ducing the of th 
manufactured article, large 
Increases the output, is jy 
creasing the prosyx rity of the 
engineering trades, and should 
therefore be regarded as 
benefactor to his 
Outside interference with th 
management of engineeriy 
and other worksh ps, which 
aims at limiting the output 
per man cr } CT 
partly by abolishing 
work and partly 

the most skilful artisan op 
level with the least skilful, is wrong, and retrograde in principk 
for thereby the cost of production is necessarily increased, Wit) 
the reasons why the demand for manufactured articles and ra 
materials fluctuates from time to time, but on the whole increases 
steadily from deeade to decade, we have no immediate concern, 
It is sufficient for the manufacturer, the engineer, and the railwa 
manager, to know that there has been a steadi , . 
demand for such articles and materials, and that 

no indication th 

more i than 

rary falling off in 

is probable for man 

come. The Board 
returns of the trathe carried 
on the railways of the United 
Kingdom show this clearly, 
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iron roads 
arteries and \ 
nation; and every vari: 
the streams of tratt h 
traverse them results from th 
action of onomi 
change, the development of 
which would be otherwise 
hardly measurable or percip- 
tible. To the casual observer 
such business fluctuations 
occur from tim to time 
appear perhaps to follow 1 
particular order or sequence 
but, judging from the Board 
of Trade returns Ww 
diagrams about to } 
to, the 
traffic may be 
one which increases it 
regular and detinite 
is also clear, atte mpt 
in it how we may, that 
Is of good and bad trad 
succeeded each other 
marked 
about eight or 
intervals for the las t 
years. This periodical vari 
tion in the volume of traffx 
carried manifests itself in th 
returns both for passengers 
and for goods and minerals. 
Pas j 
the periodic growth has beet 
fairly steady one, amounting 
on the average, when corr 
sponding years sjnce 169 
in each speil of depression 
prosperity are compared, t 
an annual increase of 
24,725,000 passengers, the 
total for 1596 being 980,339,433. It must be remembered that we are 
here dealing with numbers which increase with time, owing partly 
the opening of new lines and the increase of population, partly to the 
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TABLE 1.—Midland Railway Locomotive Power. Avecaye 
osts per Train Mile for Passe nger, Goods, and Mineral Trains 
in March and September, 1892. 


Mineral. 


Geods. 


Passenger. 


Class of train 
Pence. Pence. 
1°38 2°52 
0-49 O71 ons 
0°20 0°80 
0°27 0°32 


1°77 2°61 


Running ex penses—- 
Wages of drivers and firemen 
Wages of cleaners, coalmen, &c. 
Water ta, sea ss ee 
Oil and stores . . 
Coal and coke .. 


Pence. 
10 


a3 
33 
4 
Totals of ranning expenses 6°46 
Repairs and renewals 
Wages 
Materials 


1°30 


Totals of repairs and renewals 
Salaries and sundries — 
Pare 
Turntables and buildings 
ca we, We ae oe ae a8 


Totals of salaries and sundries .. 0°27 


9°2) 11°63 


———_ 


Total costs per train mile 





growing fondness for travel which so characterises modern yeals, 
partly to lower fares and greater facilities for getting from place te 
place, and partly to the effects which the fluctuations in trade have 
upon the spending or earning power of the people. It is remarke 
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in spite of many disturbing influences, the increase in 
able voc oe of passengers varried should show such very regular 
un 
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0 a stall face st prosperous period shown by the passenger returns 
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Our raj). ay 1879 ind IS88, On the whole, since 1862 the increase has 
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tory and jerfully regular, the periods being generally most clearly 
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Train mileage.--'Yo accommodate the steadily increasing number | 


of passengers and weight of merchandise and minerals placed upon 
the railways, additional trains have had to be put on from time to 
time. Diagram IV, shows the Midland Railway train mileage and 


also mileage per engine, and gives a clear idea of the rate at which | 64 goods 


traffic has grown on this railway since 1873, P 
Since 1878, there has been on the railways of the United 
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Total Daily average 
train mileage. y er engine. 
| 1X passenger engine 406, C82 176 miles 
ee 128 
123 mineral 4,064 ., 6 « 


By this method the actual particulars of such elements in the 
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trafic. In Diagram II, have been plotted the weights 
indise and mineral traftic carried annually by the railways 
iited Kingdom since 1872. By comparing one prosperous 
with another since 1878. the mean annual rate of traffic 
orks out at 8.318.453 tons. Although the variation 
ve taken place from year to year have been s mewhat 












that regular, the mean curves put on the diagram show that the periods 

rad q luring which this kind of trafic rapidly increased correspond very 

} osely with those during which there was a rapid growth of 
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for a similar period, plotted to a larger scale in Diagram a I., show 
variations of a similar character. ‘The periods of depression, how- 
ever, iidicated by the merchandise and mineral trathe returns, are 


- 7 much more marked, and reach their greatest intensity a year or two | 


earlier thaa do those shown by the passenger returns. Marked 
lrregulirities are also introduced by strikes, such as that in the 
coal trile in 1893, which produced ‘so great an impression upon 
the mineral and goods traffic ; as wellas by other trade disputes. 




















able that the trunk lines which a= 
connect or run into large in 
dustrial centres have been 
ible to pay their way most 
satisfactorily. The smaller 
lines, largely serving as feeders for them, and in many 
instances being unable to pay dividends, have been ab- 
sorbed by the larger railways. Alterations in the values of 
monetary standards, and other changes such as the conversion of 
stock, have rendered it difficult, if not impossible, to show with 
precision from the Board of Trade returns the financial progress 
made by railways. No doubt comparisons instituted for the 
| purpose of ascertaining variations of profit and loss from year to 
| year--that is, comparisons between the figures for consecutive 
years are valid; but, when they are instituted between the figures 
for more widely-separated intervals of time, they do not necessarily 
indicate correctly the actual progress achieved. ‘Thus, when we say 
that the capital of the railways in the United Kingdom was 
£1,029,475,555 in 1896, and only £286,068,794 in 1854, the exact 
ness of the impression conveyed to the hearer must depend to a 
large extent upon his knowledge of financial industry, because the 
nominal capital accounts vary from time to time owing to 
conversions of stock, revisions of rates of interest, amalgamations 
of railways and other causes. A much clearer mental view 
of the progress made by railways is therefore gained from 
the considerations previously referred to than from any financial 
statement. 








Cost of power. There is a considerable difference in the cost of 
working a mineral, a goods, or a passenger train; and to obtain 
the actual total cost per train mile for power for each class of 
traffic is a difficult matter. In a case brought before the Railway 
Commissioners, the Midland Company, in order to justify certain 
rates charged for carriage, found it necessary to ascertain as nearly 
as possible the separate costs per train mile of engine power for 
working passenger, goods, and mineral trains. The details of 
these costs are not separately recorded in the company’s books, 
inasmuch as, owing to the variable conditions of working and to 
the same engines and men being used for different kinds of trains, 
it is practically impossible to keepa separate account for each class 
of traffic; and only with much difficulty therefore could an 








approximate estimate be arrived at. The information for this | 


estimate had to be obtained at considerable expense, and required 


the services of a staff of clerks for several weeks to extract the | 


necessary particulars from drivers’ returns, of which upwards of 
17,000 had to be examined. The costs of working each class of 
traffic, as made out for this inquiry, are given in Table I. and 
plotted in Diagram V. The method adopted for computing these 
costs was as follows : —A section of 72 miles of line between Ketter- 
| ing and London was ‘selected to represent fairly the average 
| working of the whole system ; and from the drivérs’ returns the 
detailed particulars of time occupied and of coal and stores ccn- 
sumed from the commencement to the end of the journey, by all 
train engines passing through that section for a period of four weeks in 
March and four weeks in September, 1892, were careful!y extracted, 
| and classified under the three separate heads of passenger, goods, 


and mineral trains. Workings of too mixed a character to be <o | 


classified were disregarded. The numbers and mileages of the three 
classes of trains running through the section during these forty- 
eight days were found to be as given in Table A, 





to the ¢ of train worked—namely, drivers’ and firemen’s wages, 
and coal and stores consumed —were ascertained separately for 
passenger, goods, and mineral trains. : ; | 

In addition to the mileage worked by triin engines, a mileage 
is accredited to such engines as are employed on pilot work, or 





Diagram V. 
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which stand at stations ready to assist or work a train if required ; 
and also to shunting engines which perform the necessary shunting 
of triffic in the various goods yards and marshalling sidings 
throughout the line; and the working of such engines is an 
auxiliary expense to the running of train engi In recording 
the work of these auxiliary engines, six miles ur are allowed 
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{ 
for shunting engines, and the same for pilot and bank engines, able increase, having regard to the greater weight of modern | Divers does his best to depreciate that original University 


except that when the latter are engaged in assisting a train engine 


they are credited with the actual mileage run. This auxiliary 


mileage was classitied under the heads of («) mileage in connection of the acceleration is not due to increased locomotive power ; it | 


TaBLe [1.—Midland Railay Locomotive Expenditure, 


Particulars of expenditure, &c. 1S. 
Pence. 
2-682 
0°642 
O°206 
0-312 


Running expenses— 
Wages, drivers and firemen 
Wages, cleaners, coalmen, Xc. 
WEOGad ies os : 
il and stores .. 
Coal and coke .. 


rotal running expenses 
tepairs and renewals 

Wages ee ag: ae 
Materials .. .. 


Total repairs and renewals 
Salaries eG Syne 
Turntables and buildings 


Gas 4 07069 


Gross expenditure . : “5 9°0s8y 
F abe expenditure, after deducting engine power for ballast- 
ing, and for working on other railways, Kc. : in 


Coal and coke, Ib. per train mile ; 
” + average price per ton .. 
lrain mileage, passenger, per cent. . 
- & goods and mineral, per cent. 
A os per engine in regular stock 
Staff p-r engine in regular stock : 
Trattic receipts per engine in regular stock 
per train mile ; 


with passenger trains, and ()) mileage in connection with goods 
and mineral trains. In this way it was ascertained that for the 
year 1892 the auxiliary mileage was (a) for passenger trains 13°07 
per cent. of the passenger train mileage, and (0) for goods and mineral 
trains 38°73 per cent. of the goods and 
mineral train mileage. Therefore to each 
item of the running cost of train engines 
there was added for auxiliary expenses 
(«) 13°07 per cent. to passenger train 
engines, and (/) 38°73 per cent. to goods 
and mineral train engines. 

The charges, shown in Table I., of the 
actual time occupied by the drivers and 
tiremen of the trains, were based upon 
the average rates of wages paid. The 
cost of drivers’ and firemen’s wages per 
train mile for mineral trains is much 
greater than for either passenger or 
goods trains. This is largely due to 
the fact that an excessive amount of 
delay falls to the mineral train engines 
as compared with either of the other two 
classes, because mineral trains have to 
be shunted out of the way so as to give 
precedence both to passenger and to 
trains. This necessitates the 
provision of relief drivers and firemen, 
for releasing the mineral train drivers 
and firemen from their duties, to a much 
greater extent than is the case with 
either passenger or goods trains; the 
object being to limit, as far as possible, 
the hours of duty of the men to a maxi 
mum of twelve hours per day, in order 
to meet the Board of Trade require- 
ments. Owing to the time lost in 
waiting and travelling, the provision of 
relief men is a very expensive item in 
the cost of drivers’ and tiremen’s wages. 
This expense was divided between pas- 
senger, goods, and mineral trains, in 
proportion to the number of men re- 
lieved in each class, and it worked out 
as follows for relieving only :—Passenger 
trains, 0°03d. per train mile; goods 
tra‘ns, 0°2Sd. per train mile ; mineral] 
trains, 0°91d. per train mile. 

The costs of wages and materials, for 
maintenance and renewals of engines 
were taken at the average rates per 
train mile for the whole line ; and from 
an extended experience of many years 
in the maintenance and renewal of loco- 
motive engines, I am of opinion that this 
was a fair method of dealing with the 
imaintenance and renewal charges for 
each of the three classes, The rates 
for power submitted to the Railway 
(‘ommissioners were as follows :—Passen- 
ger trains, 6°94d. per train mile ; goods 
trains, 9°29d. per train mile; mineral 
trains, 11°68d. per train mile. These 
tigures, I am satisfied, were as near an 
approximation to the actual costs as 
could be arrived at for the periods 
stated, and with the costs of materials 
and labour which were current in the 
year 1892. 

Locomoti veer pend ture, —Thereare many 
items of locomotive expenditure, the 
changes in the value of which from year to 
year are of considerable interest. Diagram VI. shows the details of 
expenditure in the locomotive department of the Midland Railway 
for the twenty-four years from 1873 to 1896 inclusive, and they contain 
iore complete information than can be gathered from any records | 
published hitherto. The interval embraces periods of pros- 
perity when the prices of fuel, stores, and materials were high, 
as well as periods of depression when prices were low and the 
demand limited. To give a clear idea of variations which have 
occurred, Table II. and Diagram VII. have been constructed, which 
show the cost per train mile of the several items. The greatest 
Huctuations, it will be noticed, have occurred in the cost of coal 
and coke, owing both to the changes in the price paid per ton, and 
also to the reduced consumption per train mile which has resulted 
from improvements in the locomotive stock, &c. The wages of 
drivers and firemen per train mile have been rising for a number 
of years, of late rather rapidly, owing to the relief system already 
referred to, which has been organised for preventing men from 
having to remain more than twelve consecutive hours on duty. It 
will also be noticed that as a rule, whilst the cost per train mile of 
the labour engaged in repairing and renewing the locomotive stock 
has increased, the cost of the material used has decreased. Labour- 
saving machinery has really cheapened the articles manufactured 
without diminishing the wages or number of the workmen ; for the 
staff engaged per engine, as will be seen from Table II., has 
fluctuated only slightly. 

Distance run and speed.—In early days, although the runs 
were comparatively short, the speeds were fairly good. Recently, 
however, not only have the runs become much longer, but the 
speeds also have increased. In 1855 the longest run was 24 miles, 
and the booked speed 42°3 miles per hour. In 1897 the longest run 
was 124 miles, and the speed 52°0 miles per hour ; a very consider- 
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trains. Stopping trains, as well as express trains, also show im- 
Of course, the whole 


provements in respect of increased speeds. 


le, per Train Mile during Seven Years, 1890—96. 
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2°834 
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2°838 


7042 


Pence. Pence. 
2p 4e 


331 


2°588 
0-173 
0-021 
0° 106 
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0: 
0-101 
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9-170 or 264 
53° 664 
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arises partly from the improved 
the easing of sharp curves, &c. 
greater volume of traitic passing over each line of rails, have been 
rendered possible and safe only by the introduction of powerful 
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automatic brakes, and by improved systems of signalling. To 
both these items I shall have occasion to refer later on. 


(To be continued.) 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE TRAINING OF ENGINEERS IN JAPAN, 
Sir,—Your Special Correspondent’s notes on Japanese engi- 
neering*education have elicited from my highly-valued friend, Dr. 


Edward Divers, a long communication, one chief object of which | 
‘convince me and others how mistaken I was in | 


seems to be to 
my corrections ” in my letter appearing in your columns on the 
10th December last. Those statements in my letter, founded on 
my own personal knowledge of the years 1874—8, I can vouch for 
as being strictly accurate, and the few others are “‘ official” in the 
sense that they are taken from the Government published records. 
Dr. Divers seems to think that due credit is not given to Principal 
Henry Dyer in this connection. J have never heard from any 
single person anything but full appreciation of Mr. Dyer’s college 
work, and I personally have uniformly joined init. But whenever 
any public mention has been made of this subject, there has been 
an invariable ignoring of the existence of the University School of 
Engineering, first organised and directed by myself, and entirely 
independent of the Public Works School. 
I made my first public protest against this rather gross misrepre- 
sentation, which has been persisted in for twenty years. Dr, 


: ” 


condition of the permanent way, | 
These increased speeds, and the | 


In my December letter | 


| neering School. During the four years I was in char re gi 
| Was attended by a very large number of vigorous pate: I it 
intelligent students, most of whom are now in charge of ime ‘ind 
engineering works. 7 "portant 
In my December letter | referred to the Wasteful 
between the Ministries of Education and of Public Works 
the natural and gd termination of that rivalry. he J 
are a practical and common-sense people, and’ very yi 
handing over to the Ministry of Education of the thirte 
rival of the Public Works Ministry was made as easy ag bat 
| hy taking advantage of the removal of the University to Fomable 
buildings to change its name slightly. It had several times b fon 
changed its name as it grew in strength. The Japanese aie 
of celebrating new departures by changes of name, as ~ 
example, when the capital, Yeddo, was re-named Tokyo. qr 
plans for this new departure had been gradually ripening for he 
years previously in the offices of the Education Ministry a; _ 
the University. oe 
| There is one part of Dr. Divers’ letter against which lee 
| warmly protest. Perhaps it is natural that his knowledge of rt 
| University of a-quarter of a century ago, with which he had @ 
| official connection, should be faulty, and ignorance or lapse po 
| memory must be the cause of his writing this paragraph, beca ; 
I well know that Dr. Divers always desires to be fair, | nen be 
| his description of the ‘‘ school” that ‘‘ proved to be the nucleyg 2 
| the future university ” as “insignificant.” It was certainly then 
| much smaller than it is now—only 312 students, [ tind, in 1876. 
| So was the Kobu Dai Gakhdé in 1874 than it was in 1884, go “hg 
| Oxford in the middle of last century than it is at the end of this 
|} century. But be also permits himself to say that this schoo)’ 
| contained ‘ only two qualified teachers,” Prof. Atkinson and my. 
| self. This is utterly and preposterously untrue, and it is a 
gratuitous insult to many men, some of whom are now dead and 
several of whom have since then made for themselves names widely 
known and highly honoured in Germany and in America, ? 
| Ropert H. Ssirg, 


rivalry 


| 53, Victoria-street, Westminster, 8.W., 
| May 9th. 


THE WORKMEN'S COMPENSATION ACY. 

Sin,—In spite of the attention which is just now beginning to 
| be given to the subject, few who are not personally engaged in 
| the management of industrial factories yet realise the burden that 

has been placed upon employers by the Workmen's Compensation 
| Act, which comes into force in July next. 
| During the time the Bill was under discussion in the House of 
| Commons, it was a general impression that the risks of employers 
| would be undertaken by insurance companies at a moderate 
| premium, but the tariff which has recently been issued by the 
| companies is made up of rates four to eight times as large as the 
|sums mentioned by Government speakers in the House. The 
| burden placed upon employers is sufficient to be of serious import. 
| ance to those firms in different trades whose wages account is high 
| in proportion to their capital and income, and it is quite certain 
| that a very large number—possibly the majority—will decide to 
| take the risk in preference to paying the prohibitive rates at 
| present asked, The effect of this upon the smaller manufacturing 
| firms is obvious, It is quite certain that small manufacturers can 
| no longer be safely allowed ordinary commercial credit, for this 
| will not insure at the rates asked, and a serious accident would 
| at once bring many of them into a Court of Bankruptcy, and the 
workman’s claim would take precedence of trade debts. 
| As the Government has placed this onerous and unexpected 
| liability upon employers, it is bound to do something to assist 
| them in sustaining the burden. This could be accomplished if the 
State were to undertake the insurance of the whole of the em- 
pleyers’ risks, at rates sufficient to cover the cost, plus the expense 
of management. There would then be no hardship in extending 
| the Act to all persons in industrial service, and in making insur 
| anee compulsory ; in other words, the premium would be collected 
as a tax from all persons employing others in industrial pursuits. 
The advantages of this plan would be many, but it is sufficient 
to mention the following :—(1) The employers would pay not mor 
than is necessary to cover their liabilities, which are on all side: 
admitted to be exceedingly onerous ; (2) the burden of liabilit 
would be fairly equalised ; (3) the men would have an absolut 
guarantee that the money due to them would be forthcoming 
they certainly have not this under the Act as it at present stands; 
(4) the employers would also bave a guarantee that after payment 
of enormous premiums they will not be left with an accumulation 
| of liabilities upon their hands ; (5) the fraud which the insurance 
| companies anticipate especially in respect of the arrangements 
| for permanent disablement—would be minimised ; at all events, 
| the Government could resist cases of suspected fraud in which a 
| private company would hesitate to take action ; (6) the credit of 
; small manufacturers won'd be unimpaired, DIRECTOR. 


GAS ENGINE RESEARCH. 

Sir, —I cannot allow Mr. Roots’ letter—in your issue of May 13th 

—to be passed over, in view of the errors it contains. 1 cannot 
| answer Mr. Roots in detail, as that would take up too much 
| space; and Mr. Roots should have spoken when the paper was 
| discussed. There has never been the least difficulty with the 
| ignition, except with very weak charges. I am perfectly satistied 
| with the engine, and consider it eminently suitable for the work it 
| has to do, 

| Mr. .Roots objects to the fact that the air pressure is not 
| given. It amounted to ‘011b. per square inch, and could there 
| fore be neglected in working out the horse-power. Comment 1s 
| here needless. Mr. Roots is quite wrong in his idea of how the 
| gas sampler works. I cannot say more than that, if he or anyone 
else wants to know, they can see it at work here at any time. 

I do not wish to enter into any controversy on the working of 
gas engines, or the merits of various materials for igniter tubes ; 
but Mr. Roots may rest assured that no source of error, large or 

| small, has been neglected either by myself or the Committee under 
whom I have worked, and which includes gentlemen who certainly 
would not strain at gnats and swallow camels. 

Birmingham, May 16th, F. W. Burstath. 


Sin,—It is alleged by Stuart and by Farey in their books on the 
‘Steam Engine,” that the governor was in use in corn mills before 
it was employed by Watt in his steam engine. 

I should be very glad if some of your numerous readers could 

| refer me to any work justifying this statement. 

FREDERICK BRAMWEL!, 
| 5, Great George-street, Westminster, 5.W., 

| May 18th. 


TRADE AND BustNess ANNOUNCEMENTS.—Mr. Arthur J, Davey, 
| of 122, Cannon-street, lately connected with Messrs, D, Stewart 
and Co. Ltd., Glasgow, has established himself at the same 
address as consulting engineer and contractor.—Messrs. Fleming 
and Ferguson, Paisley, have received an order from Messrs. the 
Lancashire and Yorkshire and London and North-Western Joint 
Railways for a powerful suction dredger, to be used in carrying 
out projected improvements at Fleetwood Harbour, She will have 
dimensions 211ft. by 38ft. by 16ft. 3in., atid will be capable of 
raising 1500 tons of material per hour from a depth of 40ft, She 
will be fitted with one of Messrs. J. and H. Gwynne’s Invincible 
centrifugal pumping engines.—Mr, John Chorley, of Buttermarket- 
street, Warrington, agent of the Unbreakable Pulley and Mill 
Gearing Company, Limited, has been successful in securing @ gold 
| medal for the ‘Unbreakable ” wrought iron pulleys which were 
shown at the recent local exhibition, 


| EARLY ENGINE GOVERNORS. 
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IMPROVED BICYCLE FRAME. 





THE illustration given. herewith shows a new arrangement 
f the chainstays which is used in the Marples cycles, manu- 
A ; 


factured by the Tyne Cycle Manufacturing Syndicate, Ltd., 
of Neweast 


this direction, which appears to be the result of a careful 


-of the stresses imposed upon the various members of a | © : 
study of | like accuracy ‘‘ the profits mac 


oyele frame. AS the tension of the chain, due to the propul- 
sjve action of the rider, is intermittent, and becomes zero 
when the cranks are passing the dead centre, any want of 
rigidity in the chainstays necessitates that a certain amount 
of work must be devoted to springing the frame before pro- 
pulsive effect can result -work which is obviously useless. 
In order to increase the efficiency of a cycle, considered as a 
machine, it is therefore necessary to build the chainstays as 
rigid and strong as possible. The tension of the chain mainly 
affects the chain sidestay, and causes therein two distinct 
stresses, one a simple compression, and the other a hori- 
zontal couple tending to pull the chain round to the chain 
side of the machine, and is due to the fact that the two ends 
of the stay are necessarily supported on opposite sides of the 
line of action of the chain. The first of these effects is 
counterbalanced by the use of very large D section tubing, 
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of which the moment of inertia is so great that the bending 
of the stay due to the crushing is quite negligible, especially 
as the tube is perfectly straight. Further, it will be noticed 
that the construction and position of the bridge is such that 
it is also thrown in compression, causing compression in the 
bracket end of the left-hand stay, thus tending to balance the 
pressure on either side of the bracket. With regard to the 
second point, since the short tube connecting the bridge 
to the bracket is parallel to the chain line and the 
stay itself only slightly inclined thereto, besides being of 
large section, the effect of the couple is mainly felt in the 
bridge itself, which, being a jointless stamping, is quite 


le-on-T'yne, and constitutes a new departure in | 


there was a great future for steam turbines, and that, for some 
purposes, Mr. Parsons’ invention was likely to supersede the 
reciprocating type of engines. So far the case was clear. The 
difficulty began when the question of remuneration came to be 
considered. It would not be easy under any circumstances 
to appraise the value of such an invention or to assess 
even approximately the amount of remuneration which 
it deserved. The task was not rendered lighter by the 
circumstance that it was impossible to measure with anything 

Io by the patentee as such.” If the 
invention had been less meritorious, their Lordships would have 
been disposed to consider that circumstance fatal to the applica- 
tion, as it certainly would have been if the difficulty had been 
attributable to any fault on the part of the patentee. But their | 
Lordships were satisfied that the patentee’s accounts had been 





| fairly kept and fairly presented, and that Mr. Parsons had given | 


| 


undeformed by any ordinary stress which may be imposed | 


upon it. The design of the machine shows originality of 
thought rather than precedent, which unfortunately appears 
to guide so many cycle manufacturers. 





LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 
(Present.—The Lonp CHANCELLOR, Lord Watson, Lorp Hop 
HovseE, LoRD MACNAGHTEN, Lorp Davey, aad SiR RICHARD 
Core H.) 





PARSONS’ PATENT. 

This was an application by the Hon, Charles Algernon Parsons 
for an extension of his patent dated April 23rd, 1884, for ‘‘ im- 
provements in rotary motors actuated by elastic fluid pressure and 
applicable also as pumps.” 

Mr. Moulton, Q.C., and Mr. A. J. Walter appeared for the 
petitioner, the Attorney-General and Mr. Henry Sutton for the 
Crown, 

The petition was considered on the 19th ult., before a board 
consisting of Lord Watson, Lord Macnaghten, Lord Davey, and 
Sir Richard Couch, when, after hearing evidence, their Lordships 
granted a prolongation of the patent for five years, intimating that 
they would give their reasons at a later date. 

Lord MACNAGHTEN, in now giving their Lordships’ reasons, said 
the invention which was the subject of the patent was one of con- 
spicuous merit. It had solved a problem which for a hundred 
years and more had exercised and batHed the ingenuity of inventors. 
Many persons had endeavoured to employ the velocity of steam 
for the purpose of causing rotary motion without the intervention 
of any reciprocating apparatus. But no one before Mr. Parsons 
ever succeeded in producing a steam turbine of practical utility. 
Mr. Parsons had his attention directed to the subject while he was 
a student at Cambridge, and he devoted much time and thought 
toit then, But it was only after prolonged research and many 
experiments that he was able to determine the conditions of 
Success, Mr, Parsons stated in his specification that motors 
according to his invention were applicable to a variety of purposes. 
Practically, however, up to the present time they had been applied 
only to the two purposes of electric lighting and marine propulsion, 
For the purpose of electriclighting the invention seemed to be speci- 
ally adapted. In dispensing with reciprocating action Mr. Parsons 
got rid of vibration. It thus became possible to establish electrical 
Stations in populous places and to use the most powerful engines 
there without fear of being stopped by an injunction on the ground 
of nuisance. As regarded marine populsion, only one vessel so far 
had been equipped with Mr. Parsons’ invention. The success of 
that experiment had, however—as their Lordships were informed— 
induced the Admiralty to order two vessels of a similar type, one 
of which was guaranteed to attain the speed of 35 knots. Lord 
Kelvin, when examined as a witness, expressed his opinion that 


| attributable to the patent No. 6735-84. That was avery difficult ques- 








their Lordships all the assistance in his power, The general 
accounts of receipts and expenditure in respect of the English | 
patent, exclusive of its application to marine propulsion, brought | 
a result showing that the total expenditure had exceeded the | 
gross protits by £1107 13s. 10s., after allowing interest on capital | 
at 7 per cent, per annum, but without charging anything for the 
patentee’s services. In regard to foreign patents corresponding 
to the English patent, the patentee’s accounts brought out a loss 
of £202 4s, 1ld. The Belgian, German, Italian, and Swedish 
patents were allowed to lapse in the interval between July, 
1890, and December, 1893, when Mr. Parsons’ patent rights were 
in the hands of his late partners, from whom they were re- 
purchased in December, 1893, in consideration of £1500. In 
September, 1895, Mr. Parsons sold to the Westinghouse Machine 
Company, of Pittsburgh, the United States and Canadian patents, 
together with other valuable patent rights belonging to him, but | 
reserved the right to use all the patents comprised in the sale for | 
the purpose of marine propulsion. The consideration was a lump | 
sum of £5000 and certain royalties, in respect of which £850 had 
been received. The total amount received from the sale, after | 
deducting expenses, was £5263 18s, 8d., of which one-fifth was 
attributed in the accounts to the patent No. 6735-84. Even if the | 
whole proceeds of the sale were attributed to the original 
patent, it appeared to their Lordships that the gain on the 
foreign patents would not counterbalance the loss on the English 
patent if any reasonable allowance was to be made to the 
patentee for his services. The result so far in a pecuniary 
point of view was disappointing. Their Lordships were, how- 
ever, satisfied that Mr. Parsons had done his best to push his 
invention. Its slow progress in public favour was in accordance 
with all experience. New methods were not welcomed by work- 
men or manufacturers, or even by mechanical engineers. The 
greater the novelty, the greater the apathy and hostility to be over- 
come. The circumstance relating to the application of the patent 
to the purposes of marine propulsion and the results in, the shape 
of protits attributable to that application required a more detailed 
statement. In 1893 Mr. Parsons made numerous experiments in 
order to test the applicability of steam turbines for marine pro- 
pulsion, In January, 1894, he granted to the Marine Steam Tur- 
bine Company, Limited, an exclusive licence to use for marine 
propulsion only the patent in question, with a large number of 
others belonging to him. In consideration of that licence he 
received £9000 in fully paid-up shares in the company, which had 
an issued capital of £24,000 out of a nominal capital of 
£25,000, so that Mr. Parsons became interested in three- 
eighths of the issued capital of the company. In order to 
demonstrate the effect of steam turbines as applicd to marine | 
propulsion, the company built and equipped the Turbinia at a cost 
of about £16,000. Mr. Parsons executed all the work for the 
company at net cost, and without making any charge for his own 
services. When the success of the Turbinia was established a new | 
company, called Parsons’ Marine Steam Turbine Company, Limited, | 
with a nominal capital of £500,000, divided into 5000 shares of the 
nominal value of £100 each, was formed for the purpose of pur- 
chasing from the old company the licence which they held from 
Mr. Parsons, together with the Turbinia and all the tools and | 
effects of the company. The purchase price was £30,000 in cash | 
and £80,000 in shares, together with certain royalties and certain 
rights to further shares in the event of further issues of capital. 
After repayment of the outlay on the Turbinia, the sum received in | 
cash by Mr. Parsons in respect of his shares in the old company 
did not seem to have been more than sufficient to pay him a 
fair remuneration for his services in connection with the ‘Turbinia. 
The result appeared to be that the remuneration which Mr. Parsons 
had received for his invention consisted of so much of his interest 
in the new company and so much of his remaining interest in the 
old company as might be properly attributable to the patent 
No. 6735-84. As regarded Mr. Parsons’ interest in the old 
company he was entitled to certain royalties which no doubt 
might prove extremely valuable, but from which no profit had 
hitherto been derived. His shares in the new company, three 
hundred in all, reduced in number by a few shares given by him 
to his employés, were admittedly of considerable value. Shares in 
the company were not on the market and had never been sold. 
Their Lordships, however, thought they ought to be taken at their 
par value. The question then arose how much of Mr. Parsons’ 
interest in the old company and in the new company was properly 


tion. But, having regard to all] the circumstances and having con- 
sidered the evidence of the gentleman who assessed the value of the 
patents comprised in the sale to the new company for the purpose 
of apportioning the price between them, their Lordships had 
come to the conclusion that the amount should be taken at not 
more than one-half and not less than one-fourth. Having arrived 
at that conclusion, considering the position of the new company, 
bearing in mind that it could not commence operations at the 
earliest before August next, and that the value of the shares in the 
new company must depend to a large extent on the prolongation of 
the original patent, and weighing all the other circumstances of 
the case, their Lordships were of opinion that Mr. Parsons had 
not been adequately remunerated, and they would consequently 
make their report to that effect. They had already intimated 
that the patent should be prolonged for five years.—T7%mes, 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

«l large steam yackt,—The largest steam yacht ever built in the 
United States is the new Niagara, for Mr. Havard Gould. Length 
over all, 272ft.; length between perpendiculars, 247ft. 5in.; 
moulded beam, 36ft.; depth from spar deck, 27ft. 5in. at sides, 
and 28ft, 2in. at centre; moulded depth below main deck, 
19ft, din. at sides, and 19ft. Gin, at centre. She has a long billet 
bow and overhanging stern, a long deck-house amidships, and has 
three masts barque-rigged. The equipment includes eleven boats, 
steam and hand steering gear, steam capstan and windlasses, steam 
winch ir forecastle, and steam hoists for boats ; there is also electric 
light, steam heat, artificial ventilation, salt and fresh water supply 
to all state-rooms, and drainage from all state-rooms to a central 
drainage tank of 500 gallons capacity. The closets drain to 
separate sewage tanks, which can be blown out by steam or dis- 
charged by water syphons. The yacht has twin screws, with two 
triple-expansion marine engines, having cylinders 18in., 28in., and 
45in. diameter, with a stroke of 30in. They give 2000 
indicated horse-power at maximum speed, which is fourteen 
knots under natural draught. Surface condensers are used. 
The shell plating is so formed as to enclose the entire length 
of the shafts. Steam is supplied by three Scotch marine 
boilers, 134ft. by 11}ft., with three 46in. furnaces to each boiler. 
There is also a donkey boiler of the same type, 7ft. by 9ft., with 
one 40in. furnace. The steam pressure is 160 lb. per square inch. 


| ture. 


}can be run to any desired point. 


| Sprocket chain gearing is used in this case. 


| 3211 tons. 





Blake pumps and the See ash-ejector are used, The electric 





current is supplied by two four-pole dynamos of 400 light 16- 
candle power ; each driven direct by a steam engine with cylinders 
6in. by 5in., running at 550 revolutions. A storage battery of 
40 lights capacity is also fitted. The Remington ice-making and 
refrigerating machine will make 400 lb. of ice per day The vessel 
has steel decks, and steel bilge keels 15in. wide and 140ft long. 
Steam fire boat.—Most of the large cities situated on the sea or 
lake coasts, or on Jarge rivers, have steam fire boats or floating 
fire engines as an important part of the equipment of their fire 
departments, and the city of Chicago is about to have a new and 
powerful vessel of this type built, at a cost of nearly £14,000. In 
appearance it will resemble a large screw tug boat, with deck- 
house or superstructure extending two-thirds of its length, and 
having a raised pilot-house at the forward end of the superstruc- 
The hull will be of steel, 118ft. long over all, 10/ft. long 
between perpendiculars, 24ft. moulded beam ; depth of hold, from 


| deck beam to floor-plate, l1ft. 9in.; moulded depth, 12ft. 6in.; 


draught, 9ft. It will have seven water-tight compartments, with a 
water-tight deck forward and another aft, and four water-tight 
bulkheads. The deck-house will be of steel, 69ft. long and 
6ft. 6in. high. This will contain the pilot-house, hose-room, mess- 
room, and pump-room, as well as the entrance to the engine-room 
and stokehold. Under the main deck aft will be a workshop and 
bath-room. The boat will be propelled by a single cast steel four- 
bladed screw, driven by a triple-expansion engine. Steam will be 
supplied by two Scotch marine boilers, carrying 140 lb. steam 
pressure. There will be three fire pumps, weighing about twenty 
tons, and these will have a combined capacity of 9000 gallons per 
minute. There will also be two vertical feed pumps and a duplex 
pump. Connections for fire hose are provided at different points, 
and there are also two revolving nozzles, one forward and one aft 
of the deck-house. These throw direct streams, and can be moved 
horizontally and vertically by means of hand wheels. 

Gasoline engines for mining wrork.—The use of gasoline ** explo- 
sive” engines is extending rapidly in different fields, and one of 
the latest applications is to the driving of mining machinery. 
Several coal mines have portable pumping plants consisting of a 
gasoline engine and a pump mounted on a truck or lorry which 
In another case a gasoline 
locomotive hauls the coal cars from the mine to the tipple, and 
the mine inspector states that the fumes are hardly noticeable. 
It is also proposed to 
use such engines to drive fans or pumps located at a distance from 
the main power plant, so that the loss of steam by condensation in 
the pipes would be very considerable. It is also suggested for 
driving coal-cutting and coal-drilling machines, the engines for 
‘“‘fiery” or ‘“‘black damp” mines having electric igniters, so 
that all flame is confined to the interior of the cylinder. Direct 
connected gasoline engines and vertical triplex pumps are built 
in sizes having capacities of 2 gallons to 900 gallons per minute. 
One of these plants supplies water to ten stamp mills at the Fuller 
mines, in Angora. It pumps 80 gallons per minute, with a 
vertical lift of 156ft. from suction to discharge, and pumps through 
3126ft. of 34in. iron pipe. It consumes 10 gallons of gasoline per 
day, costing 10d. per gallon, and pumps 5000 gallons of water with 
1 gallon of fuel. The plant is about half a mile from the mill, and 
requires no attention beyond filling the gasoline tank and lubri- 
cating oil reservoirs and then starting the engine every morning, 
allowing it to run withovt attention until night. Similar engines 
are used to drive waterworks, pumps, hoisting and winding plants, 
&c. At one Colorado mine, at an elevation of 10,000ft. above sea 
level, a 10-horse power gasoline engine runs the hoists for the 
buckets, and other mines have 20 to 50-horse power engines. 
Another engine runs a rock crusher, three concentrating tables, 
and a slime elevator, at a plant handling twenty tons of ore per 
day. 

Murine notes.—The Babcock and Wilcox water-tube boilers of the 
Plant Line steamer Grand Duchess have been taken out and re- 
placed with Scotch boilers. This vessel was described in THE 
ENGINEER last year, and had eight boilers, set back to back, and 
carrying a pressure of 225lb. They supplied steam to two 
quadruple-expansion engines. Two of the large cargo boats on 
the Great Lakes are having their boiler capacity reduced £0 per 
cent. They had six boilers each, and with 3000-horse } ower 
engines could make 16 miles per hour when loaded. This speed 
was higher than necessary, so these boilers are being taken out of 
each vessel, which will bring the speed down to 12 miles, materially 
reducing the coal consumption and also reducing the wage ex- 
penses for firemen. ‘The steel barge Maida, built for the ore trade 
on the lakes, was recently launched at West Superior. It is 390ft. 
long over all, 376ft. long between perpendiculars, 46ft. beam, 2 ft. 
moulded depth ; registered gross tonnage, 3475 tons ; net tonnage, 
Contracts have recently been placed with the Cleve- 
land Shipbuilding Company, at one of the lake ports, for a steel 
cargo steamer, 414ft. long between perpendiculars, 50ft. beam, and 
28ft. deep. It will have triple-expansion engines, with cylinders 
22in., 35in., and 58in. diameter, and 40in. stroke. Scotch boilers 
will be used, 13}ft. diameter, and 114ft. long, carrying a working 
pressure of 165 lb., and fitted, like many of the steamers on the 
lakes, with the Howden hot-draught system. Two steamers for 
the Pacific trade have been launched at San Francisco, having been 
built in less than four months. The Senator is 280ft. long, 38ft. 
beam, 21ft. deep, with a registered tonnage of 2200. It has 
engines of 1800 indicated horse-power, giving a speed of 13 knots 
per hour, and there is accommodation for 110 first-class, and 300 
second-class passengers. The St. Paul is 280ft. long between per- 
pendiculars, 2924ft. long over all, 38ft. beam, and 194ft. deep in 
the hold, with a registered gross tonnage of 2200. It has engines 
of 1800 indicated horse-power, giving a speed of 13 knots per 
hour, and can accommodate 260 first-class and 300 second-class 
passengers. 

A Jong electric railvay.—One of the long electric lines which 
may be classed as a local railway rather than a tramway, is the 
Baltimore and Northern Electric Railway, 235 miles long, which 
extends from the city of Baltimore through a number of villages, 
and has 11 miles of single track and 125 miles of double track. 
For part of the distance the line follows the highway, while in 
other places it is built on its own land, In the city streets 
90lb. girder rails are used, with 641lb. 6in. flange rails on 
county roads, and 601b. 44in. flange rails on the company’s 
land. Six-bolt fish-plates are used, and the rails are spiked 
to pine sleepers bedded in din. to bin. of broken stone. On double 
track there is a row of poles between the two lines, these 
lines being 13ft. apart centre to centre. On streets and roads 
the double lines are 10ft. apart centre to centre. The paving is 
of stone blocks in the streets aud macadam on the roads. Through 
one village there is a steel viaduct 1400ft. long, crossing a railway, 
a stream, and several streets. The spans are plate girders 34ft. 
to 40ft. long, supported by steel towers, and there are two spans 
of 68ft. The power house has three compound engines of 220- 
horse power, running at 225 reyolutions per minute, and each 
belted to a Westinghouse dynamo. There is also a compound 
condensing engine of 500-horse power, direct connected to a 
300-kilowatt Westinghouse dynamo. Steanris supplied by seven 
return tubular boilers, four of 180-horse-power and threeof 200- 
horse power. There are two steel chimneys, 6£t. and 8ft. diameter, 
both 75ft. high. Open and closed cars are used, some on four 
wheels and some on two four-wheeled bogie trucks. The largest 
cars are 40ft. long, having a general compartment and a smoking 
compartment or baggage compartment. Each car has two 40- 
horse power Westinghouse motors. The main car house is 207ft. 
long and 80ft. wide, and contains the storage tracks and repair 
shop, while an extension contains rooms for the employés. 

Heavy mineral traffic.—The Bessemer and Lake Erie Railroad 
differs from most roads in that a majority of its traffic consists 
of fully-loaded goods trains in each direction, and it has been 
built specially for this traffic. It connects the Pittsburgh district, 
with its coal mines, great blast furnaces, steel and iron plants, and 
manufacturing establishments, with a port on Lake Erie. It there- 
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fore carries coal north to the lake to be shipped to various other 
ports, and carries iron ore south, this ore being delivered by the 
great lake steamers. The maximum grades are 1 in 182 in the 
direction of the ore traffic, and bank engines will be used on 
grades of over 1 in 293. The main line is laid throughout with 
100 Ib. rails, and there are ten miles of passing sidings, and two 
main yards, each of which has twenty miles of track. The engines 
are of the Mogul type, having six coupled driving wheels and a 
single two-wheel leading bogie truck. They have cylinders 20in. 
by 26in.; driving wheels, 4ft. Sin. diameter ; boiler, 72in. diameter, 
with 180 lb. working pressure. The total weight is 149,000 Ib., 
with 130,000 Ib. on the driving wheels. The cars are built entirely 
of steel, and carry 50 tons of ore per car, the deadweight per car 
being 18 tons. These cars are 28ft. 6in. long inside, 9ft. 5in. wide, 
and the top is 8ft. 9in. above the rails. The sides and ends slope 
to discharge the contents through two bottom hoppers, Each car 
is mounted on two four-wheeled trucks, with 33in. wheels and 54ft. 
wheel base, the total wheel base of the car being 25ft. 9in. The 
trains are made up of thirty cars, representing a tota! load of 
2040 tons—of 2000 lb.—behind the tender. The cars weigh 540 
tons and the load 1500 tons, the latter being 735 per cent. of the 
total. The earnings are a little over £1 per train mile, which is 
nearly three times as great as those for ordinary goods traffic on 
railways charging rates three times as much as those for the ore. 
The reason for this is the enormous economy due to fully-loaded 
cars and trains, the railway being in the position of a machine 
worked to its full economical capacity all the time. 








CATALOGUES. 


Charles Jennings and Co., London, _ Illustrated catalogue of 
dynamo forgings, steel dynamo castings, and transformer stamp- 
ings.—Messrs. Jennings are the makers of Schultz’s isotropic iron 
and steel castings, which resemble as nearly as possible the former 
material, 

— Albone, Biggleswade. — I!ustrated price list of the Ivel 
cycles, 

The United Asbestos Company, Ltd., London.—A beautifully 
produced souvenir of the exhibition of fire-resisting decorations 
held at St. James’s Hall last year. Many of the designs are very 
beautiful. 

The Spencer Automatic Machine Screw Company, Hartford, 
Conn., U.S.A. Automatic machinery for the manufacture of 
screws and turned metal parts.—This catalogue is got up in the 
best American style, than which no higher praise can be given. 
The illustrations are of the highest class of half-tone process work 
reproduced from excellent wash drawings. Regarding the 
machines themselves, as visitors to the leading bicycle shows and 
other exhibitions, most of our readers will have already made 
their acquaintance. 

Ernest Scott and Mountain, Ltd., Newcastle-on-Tyne. _ Illus- 
trated catalogue of electrical plant and machinery for electric 
lighting and transmission of power, electro-plating, \epositing, 
welding, &c.—To make one’s self acquainted with the contents of 
this handsome book, containing upwards of 200 pages of excellent 
letter-press and high-class illustrations, is to acquire a good general 
knowledge of most of what is best in electrical engineering in all 
its branches. The omission of the name of the firm on the back 
of the cover is to be regretted. 

Mavor and Coulson, Ltd., Glasgow.—‘‘ A Dynamo Factory” is 
the title of this handsomely appointed book, which is devoted to 
an excellent illustrated description of this firm’s works at Glas- 
gow, and illustrations of the method of procedure in dynamo 
manufacture. 

The Pelton Water Wheel Company, San Francisco, Cal., U.S.A. 
—The Pelton water wheel and the Pelton system of power. 

Woodroffe and Co., Rugeley, Staffs.—Steam engines. 

Siemens and Halske, Berlin.—Tabulated list of electric railway 


installations completed by this firm, together with particulars 


of each, 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Fleet engineer: W. C. 
Fincham, to the Victory, additional, for the Orlando. Chief 
engineers: Richard W. Jones, to the Marathon ; Henry T. Liver- 
sedge, to the Pembroke, for the Speedy. Engineers: George H. 
Fryer, to the Marathon ; Frank Main and Frank 8. Moss, to the 
Crescent; Herbert Cooper, to the Victory, additional, for the 
Chamois ; and I. H. Turner, to the Osborne. Assistant engineer : 
Walter W. Bills, to the Crescent. Probationary assistant engineer : 
Frank §. Ainsworth, to the Marathon. Artificer engineer: 
William H. Roxburgh, to the Medusa. 

ENGINEERING Society, KING’s COLLEGE, LonDoN. — At a 
general meeting of this Society held on the 13th inst., Mr. A. J. 
West read his presidential address, The subject of the address 
was ‘‘ Famous Bridges,” the author confining his attention to the 
Menai Suspension, the Britannia Tubular, the Forth, and the 
Tower Bridges. In dealing with the Menai Suspension Bridge 
special attention was given to the construction of the piers, the 
method of placing the chains in position, and the plan adopted for 
anchorage. The structure of the tubes of the Britannia Bridge 
was described at some length, also the method of raising the four 
central tubes into position. A general description was given of 
the Forth Bridge, attention being drawn to the use of tubular 
struts and open lattice-ties, also to the provision made for expan- 
sion and contraction. The remarks on the Tower Bridge chiefly 
concerned the structure of the main towers and the bascules, an 
account being given of the method used for opening or closing the 
bridge. The paper was illustrated with several lantern slides, 
the meeting terminating with a short discussion and a vote of 
thanks to Mr. West for his interesting paper. 


New RULES FOR CONSTRUCTING MARINE BorLers. — According 
to a circular recently issued by the Treasury Department, Steam- 
boat Inspection Service, U.S.A., all boilers built for marine pur- 
poses after July Ist, 1898, shall be required to have all the rivet 
holes—in the shell—‘‘ fairly drilled” instead of punched, and the 
longitudinal laps of their cylindrical parts double riveted, to be 
entitled to 20 per cent. additional pressure. Also that steel plates 
of 4in. thickness and over for all boilers shall have all the rivet 
holes in the shell ‘‘ fairly drilled” instead of punched. No braces 
or stays hereafter employed in the construction of boilers shall be 
allowed a greater strain than 6000 lb. per square inch of section, 
and no solid or hollow screw stay bolt shall be allowed to be used 
in the construction of marine boilers in which salt water is used to 
generate steam unless said screw stay bolt is protected by a socket. 
But such screw stay bolts without socket may be used in staying the 
fire-boxes and furnacesof such boilers, and elsewhere when such screw 
stay bolts are drilled at each end with a hole not less than jin. dia- 
meter to a depth of at least 4in. beyond inside surface of sheet, when 
fresh water is used for generating steam in said boilers—to take 
effect on and after July Ist, on all boilers contracted for or con- 
struction commenced on or after that date. Water used from a 
surface condenser shall be deemed fresh water. The flat surface 
at back connection or back end of boilers may be stayed by the 
use of a tube, the ends of which being expanded in holes in each 
sheet beaded and further secured by a bolt passing through the 
tube and secured by a nut. An allowance of steam shall be given 
from the outside diameter of pipe. For instance, if the pipe used 
be 1}in. diameter outside, with a lhin. bolt through it, the allow- 
ance will be the same as if a 1}in. bolt were used in lieu of the pipe 
and bolt. And no brace or stay bolt used in a marine boiler will 
be allowed to be placed more than 10}in. from centre to centre to 
brace flat surfaces or fire-boxes, furnaces, and back connections ; 
nor on these than a greater distance than will be determined by 
the Board’s formulas. Flat surface on heads of boilers may be 
stiffened with doubling plate, tees, or angles, 





THE DANUBE NAVIGATION. 


THE 7'mes correspondent writes from Vienna :—‘“ I am to-day in 
a position to communicate information of first-rate interest for 
maritime commerce all over the world. I hear that in its sitting 
of the 9th inst. the European Commission of the Danube unani- 
mously decided to commence the execution of a cutting five miles 
long, 400ft. wide, and 20ft. deep, which, together with former 
cuttings, will convert the Sulina branch of the river five years 
hence into analmost straight waterway, thirty-five miles in length, 
extending from the port of Sulina to the Tultcha branch of the 
main river. 

**In 1856, when the regulation of the maritime portion of the 
Lower Danube, 100 miles in length, was begun by the Commission 
in virtue of the Treaty of Paris, the Sulina branch of the river was 
little more than a crooked ditch, 46 miles in length, and encumbered 
with shoals, on some of which the depth was often less than 9ft. 
Since then, however, thanks to the labours of the Commission, all 
the worst of the windings have been abolished, and the depth has 
been more than doubled, so that at the present time vessels of 
3000 tons burden can freely navigate the river from the great corn- 
exporting ports of Braila and Galatz to the sea. 

“The depth at the Sulina mouth in 1856 was only 9ft. Vessels 
of more than 250 tons burden were unable to cross its dangerous 
bar. In 1862 the depth was increased by the protection of 
guiding piers or jetties to 174ft., and in 1876 to 20$ft. These 
depths were maintained by natural scour alone till 1895, when 
dredging was resorted to in order to secure the present depth of 
24ft. over a straight channel of from 400ft. to 500ft. wide. 

“‘In order to convey an idea of the importance of the new 
Danubian waterway for British maritime trade, I may mention 
that from 1856 to 1867 the average annual tonnage of oversea trade 
to the Danube was 450,000 tons, of which only one-third was 
British. In 1896 the total tonnage had increased to 1,800,000 tons, 
of which as much as two-thirds was British. Thus, in thirty years 
the total annual Danubian trade of all European nations has 
increased fourfold and British trade eightfold. 

“Last March M. Sturdza, the Roumanian Prime Minister, drew 
attention to the rapid extension of navigation on the Danube in a 
remarkable lecture delivered at Bucharest. On the 8th inst., 
King Charles conferred the Grand Cordon of the Crown of Rou- 
mania on Sir Charles Hartley, who has been the engineer-in-chief 
and consulting engineer of the Commission from its creation till 
the present time. Since 1872 a member of the Institution of 
Civil Engineers, Mr, C, Kuhl, has been resident engineer.” 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A MORE cheerful feeling prevailed on ‘Change in Birmingham this 

—Thursday—afternoon, owing to the probability of an early 

settlement of the Welsh coal strike, and by reason also of the 

strength of the North of England markets. It is expected that 
before long it will be possible for Midland consumers to obtain 
supplies of steel once more from Wales at normal rates, instead of 
having to pay about 5s. per ton more for it than when the 
strike began, as is at present the case. The North of England 
has also had to be resorted to to a considerable extent to supply 
the Welsh deficiency of late, and that means extra expense to 

Staffordshire users. 

Staffordshire forge iron was to-day—Thursday—quoted 40s. to 
41s. for cinder pigs, 45s. to 48s. for part-mines, 50s. to 55s, for 
ordinary all-mines, and 65s. 6d. to 67s. 6d. for superior all-mines, 
Values of Midland pigs are also firmer. Northamptonshire forge 
is 44s, to 45s. 6d.; North Staffordshire, 45s.; and Nottingham- 
shire, Leicestershire, and Derbyshire, 45s, to 46s, 6d. Foundry 
pig iron is very firm. 

With regard to finished iron, marked bars continue £7 10s., at 
which figure they have remained without change for a period of 
some sixteen months. This description is relatively lower than 
other sorts. The growth of steel for boiler construction continues 
to handicap some of the finished iron firms considerably. Service- 
able sorts of unmarked bars can be secured at £5 15s. to £6, and 
better descriptions £6 10s. Sheets are in fair request, but values 
rule low at £6 5s, to £6 10s. for doubles ; £6 2s. 6d. to £6 5s. for 
singles ; and £7 to £7 5s. for lattens, Galvanised corrugated 
sheets are £9 lis. to £9 17s. 6d. f.o.b, Liverpool. Tube strip is 
in better request than recently at £6 to £6 2s. 6d. Gas strip is 
£5 15s. to £5 17s. 6d., hoop iron £6 5s, to £6 10s., and best rivet 
iron £8, 

The local steel market is strengthened by the action of the Scotch 
makers in advancing plates 5s. per ton, and in granting a 5 per 
cent. advance to the Scotch workpeople. Staffordshire works are 
turning out a good deal of ingot aed for rolling down purposes 
for use by manufacturers of sheets, who before the strike obtained 
their raw steel from Wales. 

The Gas Committee of the Birmingham City Council are going 
to spend £14,000 in their coming financial year on additional and 
enlarged mains. They have made a profit of £50,000 for the year, 
and state that it has been difficult to maintain the supply for gas 
engine and heating purposes, so great has the demand become. 
Their revenue account shows a total expenditure for the year of 
considerably over half a million, most of which was for coal and 
for gas-manufacturing expenses, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester, — An exceptionally satisfactory forward outlook 
represents the situation generally throughout the engineering, iron, 
and steel trades of this district. The position throughout the 
engineering trades remains much the same as I have reported for 
some time past, all branches being not only under pressure with 
orders they have already in hand, but new work comes forward 
freely, and in larger quantities than many establishments are able 
to entertain. A gradual healthy development of business, with 
an accompanying improvement in prices, has characterised both 
the iron and steel trades for the last few months, and there are 
prospects of activity throughout all departments for some time to 
come. The coal trade, which has for a considerable time past been 
in a depressed condition, also shows signs of revival, and there 
would seem to be little doubt that colliery proprietors will be able 
to realise some substantial advance upon last year’s low contract 

rices, 

F The Manchester iron market on Tuesday was again well attended, 
with a generally active inquiry stirring for all descriptions of both 
raw and manufactured iron and steel. In fact, the business 
coming forward has continued of late to so steadily increase that 
more is now offering than many of the makers care to entertain, 
and there is a gradual hardening up in the prices that are quoted 
upon new orders just now being put forward. For pig iron there 
has been during the week a tolerably brisk demand, with not only 
makers, but some of the merchants, indifferent about committing 
themselves just now to engagements of any weight. Local 
makers have put up their list 6d. per ton, 46s, to 49s., less 25, 
being now the quotations for forge and foundry, delivered Man- 
chester. For Lincolnshire the official basis is now little more than 
nominal, the principal makers asking 6d. to 1s. above this, 
forge qualities being quoted 43s, 6d. to 44s., and foundry 45s, 6d. 
as the basis, to 46s. and 46s. 6d., with Derbyshire gong! about 
49s. to 51s. net, delivered Manchester. Both Scotch and Middles- 
brough have also further stiffened up, good foundry Middlesbrough 
averaging 49s, 4d. to 49s, 7d. net, by rail, and 48s, 6d. at docks ; 
Glengarnock, 50s, to 50s, 3d.; and Eglinton, 50s, 6d. to 50s. 9d., 





— 
with best brands of American pig iron about 50s, at the c 
docks, and ordinary brands obtainable, delivered Liverpean hese 
at 47s. to 47s. 6d., net cash. Ocks, 

The position in the finished iron trade shows steady improy 
There is no further quotable change in bars, but Lancashire : 
report business coming forward freely, and here and thers 
extras there is some hardening. Lancashire bars, delivered Mf on 
chester district, are quoted £5 lds, to £5 17s, 64d., with Ny an. 
Staffordshire £6 per ton. Sheets are less difficult to move a 
substantial improvement upon recent low-cut prices, £7 bei ith a 
about the average. Hoops are in fairly good demand ps bal 
association list rates of £6 10s, for random, to £6 15s. for g the 
cut lengths delivered Manchester district, and 2s, 6d, Py 
shipment. at 

The steel trade maintains a brisk tone in all departments 
prices tending upwards. Good foundry hematites t 
quoted under 59s. 6d. to 62s, less 24; local billets Average abo, 
£4 6s, 3d. net cash ; bars, £6 2s, 6d. and £6 5s, up to £6 Tow 
and boiler plates about £6 12s, 6d. delivered in this district, ” 

The members of the Manchester Association of Engineers toth 
number of about 130, paid a visit on Saturday last to the Pap 
Victoria Works of Messrs, Willans and Robinson, Limited, Rugby. 
The party was received at the works by Mr. Robinson, and = 
ducted over the various sections by Captain Sankey and other 
members of the staff, passing through the foundry, the new boiler 
shop in course of erection, where the firm are making arrange 
ments for building the Niclausse water - tube _ boilers the 
machine shops, stores, erecting shops, and finally to the testi 
department. In addition to the methodical arrangement and 
modern equipment of the works throughout the visitors were 
specially impressed with the system adopted in the stores depart. 
ment, where all the finished portions are received from the maching 
shop, and then passed through to the erecting shop, and with the 
plan of booking the cost of the manufacture of the component 
parts, and of pricing these to the erecting shop, by which the profits 
are practically made in the stores department, whilst there is an 
arrangement with regard to bonuses by which the firm suffers 
no loss from bad work, anything aeel being thrown either on 
the machine shop or the stores department. The next section of 
the works, which attracted perhaps the greatest interest, was the 
testing department, where the visitors had an opportunity of jp. 
specting the elaborate arrangements made for testing every engine 
before 1t leaves the works, At the close of the visit, Sir Wm, 
Bailey, in proposing a vote of thanks to the firm, said they had 
had an opportunity not only of inspecting the excellent arrange. 
ments of a modern engineering works, but also of appreciating 
accuracy of work carried to its highest point. They had seen 
something which was perhaps superior to anything of the kind 
that could be found in the country. It had been an object lesson 
to the members of the society, and it would be well if what had 
been done in those works could be more generally imitated 
throughout the country. Mr, Nasmith, in seconding the motion, 
observed that in laying out their works the firm had enjoyed 
exceptional advantages, and of these they had evidently availed 
themselves to the utmost in securing the best of systems, the most 
approved methods of management, and the most modern equip. 
ment throughout. Mr. Webb, the President of the Association, 
remarked that perhaps there was nothing the members had 
admired so much during their visit as the method of assembling 
the finished portions of the work in the stores ; but he was afraid 
it was a system which could scarcely be carried out in the majority 
of works of that charactar. Mr. Robinson, in responding to the 
vote of thanks, said he could not see why the system they had 
adopted might not be followed more generally in other engineer. 
ing establishments. Of course they enjoyed the advantage that 
they had standardised their engines, which enabled them to 
adopt a system of assembling the various parts in the stores 
before they were handed over to the erecting shop, and he 
was sure those who adopted such a plan would be abundantly 
rewarded. 

At a meeting of the Manchester Geological] Society held on 
Friday at Wigan, Mr. Wm. Saint, her Majesty’s Inspector of 
Mines, brought before the members a new arrangement—Tinsley’s 
patent—which had been introduced for use in collieries, and which 
in the first instance had been specially designed to meet a special 
state of affairs in mid-shaft where it was necessary to use a cage 
balance for decking pu , so that the passage of the air to the 
lower mine would not be impeded. The invention consisted of 
two carriage frames lying horizontally within the pit shaft for 
receiving the descending cage, loaded with men, empty corves, or 
otherwise, and the machinery requisite for operating the same. 
The carriage frames were arranged so that when one was lowered, 
for decking purposes, the other ascended, in readiness to do 
similar work. Underneath each carriage frame, and attached, 
one at each end, were two grooved pulleys, fixed to run parallel 
with the carriage frame ends, At a suitable height above the 
loading level to which the carriage frames ascended in turn there 
was fixed a shaft of iron, at each side of which the cages would 
pass before falling on the carriage frames, and near each end of 
which was fixed a grooved pulley. A brake was also fixed upon 
the iron shaft, so that the moving parts of the decking table were 
under the complete control of the men in attendance. The carriage 
frames were suspended on the grooved pulleys, fixed at each end 
of the iron shaft by two ropes of pliable wire. One end of each 
rope was firmly secured to a bearer, then passed underneath a 
carriage frame pulley—when one frame was at loading level—up 
the pit to the farther side of one of the pulleys on the fixed 
shaft, and twice round the last-named pulley of the other 
carriage frame—when in its lowest position, The other 
end of each rope was attached at the opposite side of 
the pit shaft to which the first end was attached, and 
in the same manner. Amongst the special features of this 
arrangement was that the tables balanced each other, so that 
whilst one was lowering the other was rising, and when the first 
cage was loaded the upper table was ready to receive the empty 
cage when it came down the shaft. There was also increased 
brake power, the motion of the pulleys being two to one that of 
the cage. Either table could be readily removed by attaching 4 
chain to it beneath, raising it a few feet, and then slinging it into 
the mouthing. When the lower cross bearers were removed, there 
was a clear passage for the cage to be lowered to greater depths. 

In the coal trade a more than usually steady tone as regards 
prices is being maintained, considering the time of the year, and 
generally a fair business is being put through, which is keeping 

its on practically full time, with nothing of any weight going 
into stock. The better qualities of round coal are moving off 
moderately for house-fire purposes, and on current sales prices 
remain steady at about the normal rates, but there is a general 
disinclination on the part of colliery owners to enter into forward 
contracts with dealers at present prices, and it would seem practi- 
cally certain that as the usual twelve months’ contracts come 
forward for renewal during the next month or so, they will not be 
entertained except at some advance on the prices at which mer- 
chants and dealers were able to place these contracts last year. 
Common round coals continue in fairly good demand for steam and 
forge purposes, with prices maintained at recent quotations, 
averaging 6s. 6d, to 7s. at the pit mouth for inland sales, and with 
regard to these also colliery proprietors are holding out for advanced 
prices on forward contracts. The same remarks apply to gas coal 
and locomotive fuel contracts which will shortly have to be dealt 
with, the general advance talked of ranging from 6d. to 1s. on 
last season’s prices. Engine classes of fuel are more plentiful in 
some of the inferior sorts, but except that for prompt clearances 
of surplus supplies rather lower prices are in some instances 
accepted, generally quoted rates are steady at 3s. 3d. to 3s. 6d. 
for common, 3s, 9d. to 4s, 3d. for medium, and 4s. 6d, to 4s. 9d. 
for the better qualities at the pit mouth, with a decided hardening 
in quotations for contracts over the ensuing P pre 

For shipment there is still generally a good demand, but no great 
extra pressure for supplies, and prices continue to recede to some- 
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+ jike old rates, 8s. 9d. to 9s. 3d., representing about average 
eae. for good ordinary qualities of steam coal, delivered Garston 
8 oF High Level, Liverpool. : : . , 
“The coalowners throughout Lancashire, Cheshire, and the Mid- 
js, are evidently taking a lesson from the recent engineers’ 
— in dealing with the formal request that has been 
er eward by the Miners’ Federation that they shall 
put a consideration the question of an advance in 
take They are not going to allow themselves to be dealt 
bg isolated districts, and in accordance with a_resolu- 
wit assed at a meeting of the Lancashire and Cheshire 
= Po held in Manchester on Tuesday, the question will be 
ch ight before a generally representative meeting of colliery 
pen am from the various districts throughout the federated 
ue Delegates are being appointed to represent the different 
‘istrict coalowners’ associations, and these will meet together, it is 
e ected, soon after Whitsuntide, when the whole question of 
ae will be gone into, but it would seem very much more than 
doubtful whether the present condition of trade will be regarded 


gs justifying the concession of a higher rate of wages to the 


miners. ae Z ae is . e 
Barvor.—The hematite pig iron trade is much firmer, and higher 


ices are ruling owing to the increased cost of production. 
Makers are very busily employed all round, and are well sold 
forward, but they have not been able to increase the number of 
furnaces in blast beyond 41, as the supply of iron ore is scarce. 
Last year 37 furnaces were in blast. During the week stocks of 
warrant iron have been further reduced by 854 tons, making the 
reduction since the beginning of the year 12,798 tons, and leaving 
the stocks still in hand 171,652 tons. Prices are firm at 52s. to 
fds, 6d. for mixed Bessemer numbers net f.o.b. at usual West 
Coast shipping ports. Warrant iron is quoted at 51s, 74d. net 
cash sellers, 51s. 7d. buyers, 

[ron ore is dearer at 11s. 6d. to 13s. 6d. per ton net at mines for 
good ordinary qualities. Best descriptions are quoted at 16s, 6d. 
per ton, and Spanish ores are at 16s, to 16s, 6d. net at West Coast 
rts, The output of the mines is maintained as fully as possible, 
and even the lower grades of ore now find a good market. The 
consumption of Spanish ores has in no sense fallen off. 

The steel trade is full of life in every department. Makers of 
steel are not only more than ordinarily well sold forward, but they 
are keeping all mills fully at work, and have reason to expect, 
from the orders already in hand and the demand that is experienced 
on every side, that full activity will be continued, at any rate 
during the whole of the current year. Heavy steel rails are in 
very full and very active request, and makers are producing a 
heavy tonnage on colonial and home account. £4 10s, is still the 
quotation for heavy sections, net f.o.b. Steel ship and_ boiler 
plates are in brisk demand, prices verging on £6 for the former, 
and £7 for the latter. Light rails are in large demand, as also are 
hoops, merchant steel, heavy steel castings, &ec. 

Shipbuilders are taking on hands in every department, and a 
good sign is found in the fact that they are short of labourers. 
Additional skilled workmen have been employed in every depart- 
ment, and the greatest activity is shown in the work of completing 
ships under construction, Two important launches are fixed 
within the next month or six weeks, a 7000-ton telegraph cable 
steamer, and the first-class cruiser Amphitrite. Marine engineers 
are very busy. 

Coal is in full and brisk demand, and prices are ruling high. 
Coke is firm and in good demand, 

Shipping is busily employed at West Coast ports, Last week’s 
exports represented 8930 tons of pig iron and 19,592 tons of steel, 
as compared with 8114 tons of pig firon and 6000 tons of steel in 
the corresponding week of last year, showing an increase of 816 
tons of pig iron and 13,592 tons of steel. The aggregate shipments 
for the year now total up to 186,401 tons of pig iron and 213,347 
tons of steel, as oneal with 162,690 tons of pig iron and 168,464 
tons of steel in the corresponding period of last year, an increase 
of 23,711 tons of pig iron and 44,883 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE firmness noted last week in the Yorkshire coal trade has 
scarcely been maintained, values having a downward tendency, 
and the position pretty nearly all round being weaker. House 
coal, however, continues in good demand, for, although the rainy 
season seems to be over, the weather continues cold enough to 
ensure brisk consumption. Rather over the average trade is being 
done with London by both the Midland and Great Northern 
routes, but the chief advances which were obtained in some quarters 
at the end of April and the beginning of May cannot now be had. 
Although best Silkstones are fetching as high as 10s. per ton, 
Barnsley house has not exceeded from 8s. to 9s. per ton on the 
week, secondary grades being obtainable at 7s. per ton. In the 
steam coal trade the effect of the Welsh strike seems now to be 
pretty much discounted. A heavy tonnage is still leaving the dis- 
trict, but the advances secured through that exceptional cause 
have dropped in quotations, which do not now represent more 
than ls, 6d. to 2s, per ton over the ordinary prices for special 
supplies for prompt loading. It should be mentioned, too, 
that the proportion of business done at these higher rates 
is restricted to a few favourably situated collieries, The 
Humber ports, particularly Hull and Grimsby, are taking 
a large tonnage, values continuing firm, Barnsley hards making 
is, 3d. to 7s. 9d. per ton ; seconds from 6s. 6d. per ton. In manu- 
facturing fuel good nuts fetch from 6s, to 7s. per ton ; screened 
slack from 4s, 6d. per ton; pit slack from 2s, 6d. per ton. Coke 
remains very much as last reported, ordinary qualities fetching 
t's, to 10s, per ton, and best coke making Ils, 6d. per ton. 

The iron market has been considerably firmer during the last 
fortnight. lronmasters find the demand increasing all around 
them, owing no doubt to the uncertainty felt about obtaining 
supplies. With an abnormal consumption of iron there has been 
a somewhat limited output. The war, too, is having its effect in 
this direction, the enormous quantity of Spanish ore from which 
hematites are made largely affecting the outlook. Should the 
war between Spain and the United States be protracted, it is quite 
rsa that the Spanish mines might be laid idle through the miners 
being called intothe army. Supplies would in that case be instantly 
checked. It is probable also that Spain might impose a war tax on 
the exports of ore, and thus grievously increase their cost. Cum- 
berland ore is gradually getting fworked out, and local consumers 
will be daily more dependent upon Spanish supplies. Quotations 
now stand as follows: —Hematites, West Coast, 60s. to 62s. per 
ton ; East Coast, 59s. 6d. to 60s. per ton; Lincolnshire No. 3, 
foundry, 46s. to 46, 6d. per ton; forge ditto, 43s. 6d to 44s, ; 
Derbyshire No. 3, foundry, 47s. to 47s. 6d.; forge ditto, 43s. to 
43s. 6d.; bars, £6 2s. 6d.; sheets, £7 to £7 10s. The price of 
bars represent an advance of 2s. 6d. per ton on the week, and 
— another seven days values may be expected to go still 

igher. 

As hematites advance, other materials required in steel manu- 
facture are certain to go up with them. ‘This will inevitably bring 
about higher quotations for Bessemer, Siemens, and other makes. 
Prices have been stationary for a long time, but the brisk trade 
how doing, which is gradually getting brisker, has indicated a 
likelihood of more money being obtained, and the sudden stimulus 
from the causes already noted will no doubt accelerate the upward 
Movement. There has rarely been a time when steel has been so 
argely used in the production of railway material, the principal 
makers having their order-books exceedingly full both on home 
and foreign account. 

The First Lord of the Admiralty visited Sheffield last week, 
accompanied by Admiral Wilson, Comptroller of the Navy, Sir 
William White, Director of Naval Construction, and Captain 


of Messrs. Charles Cammell and Co., Messrs. John Brownand Co., 
and Messrs. Vickers, Sons, and Maxim, these being the three great 
establishments in which armour plates are produced. The party 
was conducted through each of the works by the managing 
directors and principal members of the staffs. All the processes 
of manufacture were witnessed in actual operation, and the visitors 
had their attention directed to the extensive reconstruction of plant 
now in progress consequent on the adoption of the Krupp processes, 
and explanations were given in detail. Mr. Goschen has thus been 
able at first hand to see for himself the possibilities of the Sheffield 
firms with regard to the supply of armour for naval needs, The 
visit was kept a very close secret, the information about it only 
leaking out several days later ; but it is understood that the First 
Lord of the Admiralty was satisfied with the ability of the three 
firms to meet the requirements of the Admiralty according to 
their promise, These requirements are certain to be excep- 
tionally heavy for the next two or three years. This year the 
order for war material placed with Sheffield firms is at least 
twice that which was in hand at the corresponding period of 
last year. It is certain to be still heavier in 1899, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


A VERY satisfactory improvement is experienced in the iron and 
allied industries of this district this week ; in fact, there has been 
more animation than at any time since last autumn, The tone 
has become quite encouraging again, and the improvement has not 
been confined to that, seeing that it bas brought out buyers freely 
in almost all branches, and specially heavy buying has been reported 
in pig iron by consumers who held back when the prices com- 
menced to move up, as they then looked upon the advance as a 
purely speculative one. Whether the rise was started by the 
operations of speculators or not, it has been followed up by a lot 
of genuine buying, more particularly on foreign account, and this 
week a large number of good orders have been placed. Consumers 
are decidedly more anxious to buy than makers or merchants are 
to sell, and there seems to be every probability of the present 
favourable situation not only being maintained, but improved 
upon. 

The most noticeable progress this week has been in ordinary 
Cleveland pig iron, business in which has been hanging back for 
the last two months. The demand for foundry iron has been 
particularly good during the last few days, and what is most 
favourable is that the increased sales have been chiefly on export 
account. This year, so far, the foreign demand for Cleveland 
pig iron has been very disappointing when compared with 
those of last year, and particularly was this the case in the 
early part of this month ; in fact, for the first half the exports 
oversea of pig iron from the Cleveland district were not half of 
what were reported in the corresponding part of May, 1897. The 
falling off has in great part been due to the slackness of our trade 
with Germany, which is our principal customer abroad, taking 
more than all other countries put together. But of late the 
German ironmasters have been increasing very materially their 
productiou of pig iron, and it was recognised that this district 
would not be called upon to supply anything like so much pig iron 
to that country as was sent last year. German consumers and 
merchants calculated that with their larger home production, added 
to the increased quantity that would be forthcoming from Luxem- 
burg, they would need to buy but little Cleveland iron. But it has 
been made apparent to them that they will need a good deal more 
than they expected, as their finished trades are extraordinarily 
brisk, and it has become necessary for them to buy more freely. 
They have waited while prices remained stationary, or nearly so, 
but directly they began to move up, and it was seen that the 
increase was not due to speculation, they came into the market 
freely, and this week they have been buying with a rush ; indeed, 
it is estimated that during the last ten days or so they have in the 
aggregate bought more Cleveland iron than during the previous 
four months of this year. 

Makers of Cleveland pig iron at their usual meeting this week 
found that they had booked so many orders and were so well 
situated for the summer months that they at once advanced their 
prices, and while on Monday they were selling No. 3 Cleveland pig 
iron for prompt f.o.b, delivery at 40s. 9d., they have advanced 
them at least to 41s., and the leading firms will not now sell under 
41s, 6d. Merchants are nearly as firm as makers. Cleveland 
warrants have touched a higher figure than has been known since 
the autumn, with the exception of two days in January. Some of 
the buyers being unable to purchase makers’ iron for delivery to 
suit them and in sufficient quantity, have had to buy warrants, 
and this has pushed up the price of the latter, until the closing 
figure on Tuesday was 41s, 2d. cash, but on Wednesday, owing to 
the realisations of speculators, the price fell to 40s. 9d., but this 
did not affect the general market. No. 4 Cleveland foundry iron, 
which is also in good request for Germany—it being foundry 
qualities that the Germans need, as they can produce all the forge 
they need—and the price has been raised to 40s, Grey forge has 
also been advanced to 38s, 9d., and mottled and white to 38s. 6d. 
No, 1 is at 42s. 9d., and in some cases 43s., and Cleveland basic pig 
iron for mixed numbers is about 43s. 6d. 

Orders for hematite pig iron are numerous, but makers will only 
seil for early delivery, as there is too much risk in selling forward 
while the war lasts between Spain and the United States. The 
supply may not be interfered with, but the cost can hardly fail to 
be enhanced, seeing that freights are advancing, and must go up 
further when the shipping tax is imposed. Mixed numbers of East 
Coast hematite iron are obtainable at 51s, 6d., but some makers will 
not sell anything under 52s. Rubio ore cannot be bought under lis. 
per ton, delivered here, and then only for early delivery, as no 
merchant will commit himself forward. For a long time East 
Coast hematite iron warrants have been dearer than West Coast, 
sometimes by as much as 2s, per ton, though it is acknowledged 
that the quality of the latter is superior to that of the former, 
and used to make the West Coast iron the dearer. This week 
the difference in prices has disappeared, West Coast having gone 
up to the figures that buyers would give for East Coast. The 
increasing cost of the ore used by the makers of the latter has 
not led to any further improvement in the price of pig iron. 

Exports of pig iron from the Cleveland district are not satis- 
factory this month; they have only reached 63,336 tons, as com- 
pared with 63,191 tons last month, and 77,211 tons in May, 1897, 
to 18th. The stock of Cleveland pig iron in Connal’s warrant 
stores on the 18th was 92,814 tons, a decrease for the month of 
194 tons, of hematite iron they held 45,389 tons, an increase 
this month of 1110 tons. 

Orders are plentiful in the finished iron and steel industries, and 
manufacturers are fully occupied, especially the steel producers ; 
indeed, some of the latter are not able to accept all the contracts 
that are offered to them, even though the prices are very favour- 
able. Steel ship plates are realising £5 17s. 6d.; steel boiler plates, 
£6 15s.; steel ship angles, £5 15s.; and steel engineering angles, 
£6, all less 24 per cent. f.o.t. The business in iron plates and 
angles is not anything like so lively as it is in steel, and prices are 
10s. per ton below. Bar ironmakers are very actively employed, 
and find the demand, especially the export demand, very good. 
They will not sell common iron Tams at less than £5 7s. 6d., less 
24 per cent. f.o.t. Heavy steel rails are kept at £4 10s. net at 
works. 

Shipbuilders report a continued good demand for new vessels, 
notwithstanding the higher prices, and shipowners are pressing for 
the rapid execution of their orders, so that they may the more 
quickly profit by the high freights. Messrs. Richardson, Duck, 
and Co., at Thornaby-on-Tees, have secured an order to build a 
steamer of 6350 tons deadweight for a Cardiff firm. Messrs, 

William Harkess and Sons, of Middlesbrough, have also obtained 


Co., at Hebburn-on-Tyne, have an order for two steamers, each of 
7000 tons. Sir W. G. Armstrong, Whitworth, and Co., Elswick, 
have decided to extend their Low Walker yard, so that they can 
there build vessels up to 700ft. long. Mr. Rowland F. Hodge, 
who has been shipyard manager for pn C. S. Swan and Hunter, 
of Wallsend-on-Tyne, has severed his connection with that firm, 
and floated a new company, which will take over the shipyard at 
Howdon, formerly occupied by Messrs. Edwards and Sons, Ma- 
chinery of the latest type is being laid down. 

The engineering establishments are very actively employed, and 
overtime is very general, as there is the greatest pressure to get 
orders out of hand. The great briskness has led the Engineers’ 
Society to make application for an advance of wages for all their 
members who are employed at shipbuilding and engineering esta- 
blishments. They want 5 per cent. on piece rates, and 2s. per 
week on time, to take effect from the end of June. Messrs. 
Thomas Richardson and Sons, Limited, Hartlepool, are to supply 
the generators and motors for driving and lighting by electricity 
the works of the Bristol Wagon and Carriage Company, Limited. 
Mr. William Belk, who has for a long time been engineer, &c., to 
the Hartlepool Port and Harbour Commissioners, has resigned his 
position, and will receive £150 per annum for services which he 
may from time to time render to the Commissioners. A successor 
is to be advertised for at £400 a year, and all new work is to be 
suspended pending the appointment of a new engineer. Opera- 
tions have been commenced in connection with the extension of 
the North-Eastern Railway Company’s dock at Middlesbrough ; 
the extensions at the West end of the dock are to be first pro- 
ceeded with, and all the soil excavated is to be carried out to sea. 
The death took place last week of Mr. Charles Cochrane, of 
Stourbridge, a member of the firm of Cochrane and Co., Wood- 
side Ironworks, Stourbridge, and Ormesby Ironworks, Middles- 
brough. For many years he had charge of the firm’s blast furnaces 
at Middlesbrough. He there erected some of the largest furnaces 
in the country. A paper by him on the subject of furnaces was 
read at the meeting of the Iron and Steel Institute this month, 
but Mr. Cochrane was not able to be present. 

The death also took place on Tuesday night of Mr. Thomas Mudd, 
the Mayor of Hartlepool, and also managing director of the Central 
Marine Engineworks. He was born at Kirby Fleetham in 1852, 
and served his articles as an engineer at the works of the Dar- 
lington Forge Company, after which he was for ten years with 
Messrs. Thomas Richardson and Sons, marine engineers, Hartle- 
pool. He was then engaged to lay out the Central Marine Engine- 
works, which Sir Wm. Gray established in 1882, and he 
subsequently had the management of them. Mr. Mudd intro- 
duced several improvements into marine engines. He introduced 
the five-crank marine engine, also the patent preserver sleeve for 
the tail end shafts of marine engines, which last has been applied 
to about 100 steamers. 

Sir B. C. Browne has been elected president of the North-East 
Coast Institution of Engineers and Shipbuilders, vice Colonel 
men! F, Swan. The membership of the society is now reported 
at 1073. 

Coal is in good request, but there is no longer any excitement, 
and prices have come down to reasonable figures. Best steam coal 
is at 12s, 6d. ta 13s. per ton, f.o.b., and smalls at 4s. 6d. to 4s. 9d., 
while best gas coals are at 8s. 6d. to 9s. f.o.b. The Durham coal- 
owners and the representatives of the men have this week discussed 
the question of an advance of wages, and it was decided to post- 
pone the questions until the average realised prices for April are 
officially ascertained, as then the influence on prices of the South 
Wales suspension of work can be measured. Some of the men have 
passed a resolution that unless 20 per cent. be given, notices should 
be givenin. Others think that they should have as much as the 
Northumberland miners have secured, viz., 74 per cent., but it must 
be remembered that the Welsh strike has been much more favour- 
able to the Northumberland than to the Durham trade, as it is the 
steam coal branch that has profited most. The average realised 
prices for Durham coal during the-first quarter of the year were 
below those of the previous quarter. In connection with Lord 
Londonderry’s Bill for the development of Seaham Harbour, it 
was stated that there is in East Durham a continuous virgin coal 
seam, sufficient to keep five collieries of the most modern type 
going for 150 years. One of these collieries is to be sunk by Mr. 
J. S. Barwick, of Sunderland. It will be three miles from Seaham 
Harbour, where coals can be shipped at 6d. per ton less than 
at Sunderland or Hartlepool, both nine miles away. Lord 
Londonderry is to construct a new deep-water dock at Seaham 
Harbour. The demand for coke is heavy, and the supply is 
short for early delivery ; the average for blast furnace coke, 
delivered at the Middlesbrough furnaces, is 14s. per ton. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a strong feeling in the iron market this week. 
Merchants and consumers have been purchasing largely, and the 
consumption is so extensive as to leave scarcely any surplus of 
iron available. Warrants are strongly held, so that when they 
are required buyers have to pay advancing prices. Business has 
been done this week in Scotch warrants from 47s. 2d. to 47s. 84d. 
cash, and 47s. 5d. to 47s. 114d. one month. Cleveland ordinary 
iron has sold from 40s. 10d. to 41s. 3d. cash, and 41s. to 41s. 54d. 
one month. The demand for hematite has been very brisk, and 
transactions have been recorded in the warrant market in Cumber- 
land iron from 5ls. 3d. to 51s. 7d. cash, and 51s. 6d. to 51s, 10d. 
one month. Middlesbrough hematite has sold at 51s. 9d. for cash, 
but there has been little or no business in this class of iron for 
forward delivery, 

The Glengarnock Iron and Steel Company has put out the six 
furnaces which they have long had employed in the production of 
basic pigs. The reason given on ’Change is the scarcity and dear- 
ness of fuel, which for the time interferes with the manufacture 
onan economic scale. There is at the same time a practically un- 
limited market for the company’s coals at comparatively high 
prices. What may eventually be done at Glengarnock it is at 
present not easy to perceive. It is pretty well known that the 
company has long contemplated turning out steel of similar 
quality to that used in the manufacture of ship plates by the 
other Scottish steel companies. The necessary plant for doing this 
is all ready, and in fact has long been in existence at Glengarnock. 
The object of the introduction of the basic process was to use 
up the clayband ironstone belonging to the company and raised 
in the neighbourhood ; but there seems no-reason why the highest 
class of hematite pig iron should not be made at Glengarnock from 
imported ores. There has never been a better market for this 
latter class of iron than at present, so far as the demand is con- 
cerned. Of course, immensely higher prices were obtained for 
hematite in the early days of the mild steel manufacture, but -the 
consumption was then very limited. 

The furnaces in blast in Scotland have been reduced from 81 to 
75 owing to the Glengarnock furnaces being extinguished as above 
explained. One Eglington furnace has been transferred from 
ordinary to hematite pig iron; there are now 35 furnaces pro- 
ducing ordinary and 40 hematite, the total of 75 comparing with 
81 at this time last year. 

The Scottish makers have raised their pricss 6d. to 1s. per ton 
since last report, and the quotations are now as follows:—Govan 
and Monkland, f.o.b. at Glasgow, Nos. 1, 47s. 6d.; Nos. 3, 47s.; 
Wishaw and Carnbroe, Nos. 1, 47s. 74d.; Nos. 3, 47s. 14d.; Clyde, 
No. 1, 51s.; No. 3, 47s. 6d.; Summerlee, No, 1, Sls. 6d.; 
No. 3, 47s. 6d.; Gartsherrie No. 1, 51s. 6d.; No. 3, 48s.; Coltness, 
No. 1, 53s. 6d.; No. 3, 48s.; Glengarnock at Ardrossan, No. 1, 
51s. 3d.; No.3, 46s. 3d.; Eglintonfat Ardrossan and Dalmellington, 
at Ayr, Nos. 1, 48s, 3d.; Nos. 3, 46s. 9d.; Shotts at Leith, No. 1, 
52s.; No, 3, 48s.; Carron at Grangemouth, No. 1, 52s.; No. 3, 
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The stock of pig iron in Glasgow warrant stores was reduced | Duffryn were at work the whole week, with the exception of 


during the week about 400 tons, and now amounts to about | 


330,000 tons, compared with 357,000 tons at this time last year. 
The price of hematite ore is again somewhat higher owing to a 
further advance in freights, the rate paid from Bilbao to Glasgow 
being now 6s. 9d. per ton. The makers of Scotch hematite pigs 
have further raised their prices 6d. per ton, and sellers now quote 
dds. delivered in railway trucks at the steel works. 
The shipments of pig iron from Scottish ports in the past week 


have been 5810 tons, compared with 5292 tons in the corresponding | 


Of the total there were shipped to the United 
565 ; Australia, 205 ; 
, 990; Holland, 150; 


week of last year. 
States 215 tons, South America, 65; India, 
France, 140 ; Italy, 165 ; Germany, 98 ; Russi: 


Belgium, 20; China and Japan, 160; other countries, 150; the | 
coastwise shipments being 2867, compared with 2427 in the same | 


week of last year. 
The English iron imported at Grangemouth amounted to 6691 
tons, being 1891 more than in the corresponding week. The total 


imports for the present year to date are 159,961 tons, which is | 


7861 tons less than in the same period of 1897. 


The finished iron trade is well employed in its various branches, | 
but it is not very easy to obtain the prices requisite to compensate 
The | 


the maker for the increased costs of raw iron and fuel. 
foundry trades are fairly brisk, some of them particularly so. 
Locomotive engineers are doing exceedingly well, and there is a 
large amount of marine work in progress. Most of the steel works 


Saturday. 

With the sole exception of the Foxhole Works, the tin-plate 
mills in the locality were fully employed. The Morriston and 
Midland Tin-plate Works are again in full drive. The foundries 
at Morriston are somewhat sluggish. At Pontardawe a works for 
converting the basic slag into manure is in full activity. 

The tin-plate trade is not regarded as satisfactory. The opinion 
expressed on 'Change is that there has been no addition to the 
number of mills working, as the supply of bars would not be 
| sufficient to keep any more going, and no encouragement is held 
out in the price of plates to cover any increased cost in the raw 
materials. It is further added that where there is any extra 
price being paid for bars the advance in tin-plates is quite 
inadequate to cover it. 

In the Briton Ferry district the output of hematite pig iron 
reached the average last week, and the Briton Ferry Steel Works 
have been going steadily all the week. 

At Llanelly the closing of the Morewood Works has affected the 
| whole district. There is some degree of hope in respect of a re- 
construction. When financial difficulties are removed, the belief 
is that there will be an early start. 

In the Blaina district, Monmouthshire, the Blaina tin-plate works 

| have been for many weeks stopped on account of the strike, but a 
re-start was made on Tuesday, coal having been procured from a 
| non-associated colliery. The Blaina blast furnaces, which have 


| 


are running to their full capacity, and there is no lack of orders or | been damped down, have also been supplied with coal, and a 


Following the recent advance in ship plates, the 


specifications, 


steel makers have raised boiler plates Ss. per ton, and now quote 


£6 10s., less the usual 5 per cent. discount for delivery in the 
Clyde district. 

There is a very large volume of business in the coal trade. The 
shipments in the past week from Scottish ports amounted to no 
less than 246,027 tons, compared with 212,458 in the preceding 
week and 152,357 in the corresponding week of last year. The 
demand for shipment has been very active, and the home con- 
sumer has been obliged to pay increased prices. Quotations are 
irregular. Free at the ship’s side at Glasgow Harbour, main coal 
is quoted 8s, 3d. to 8s. 6d.; steam, 10s.; splint, 8s. 6d. to 8s. 9d.; 
and ell, 9s. to 9s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

No fuller evidence is required of the vigorous work being done 
by the few collieries working in the Cardiff district than the fact 
that again the exports last week totalled over 100,000 tons. 

Several of the cargoes are worth noting :—May 12th, Genoa, 
3400 tons ; Marseilles, 2200; Buenos Ayres, 2800 ; Noyarki, 2300; 
Hongkong, 3400 ; Cadiz, 1550; Arosa Bay, 3380 tons ; and several 
under 2000 tons to France. 

On the 13th Cardiff cleared 1380 tons to Harve; 2050 to Genoa ; 
2300 to Colombo ; 3200 to Las Palmas ; 2100 to Huelva ; 1800 tons 
to Lisbon, and four small ones to France. 


The clearance of the 16th included 2700 tons to Jamaica, 5200 to | 


Genoa, 3800 tons to Pirzeus, and a number to France. Swansea is 
sending freely to France, and is believed to have captured some of 
the Cardiff trade, but, as a coalowner states ‘* only for a time.” 

Swansea coal shipments last week only amounted to 24,000 tons, 
a marked contrast to 46,556 tons for the corresponding week last 
year. Newport, too, exhibited but a small total as compared with 
figures two months ago ; but there are signs of improvement in the 
climb-up from positive stagnation. Last week the totals, foreign, 
were 8120 tons, and coastwise 4735 tons. 

The monthly statistics of the Swansea Harbour Trust, at the 
meeting this week, threw a good light on present trade. The largest 
decrease, it was shown, was in coal. This amounted to 41,000 tons 
in the month. There was, however, an increase in patent fuel to 
the extent of 13,700 tons, and of 1500 tons in tin-plates. The 
chairman remarked that the coal strike had been in force for 
nearly two months, and they had a further stoppage of five local 
anthracite collieries, the shipments from which were principally 
made at Swansea. If they added to their exports 150,000 tons 
—the probable loss—the return of coal shipments would have 
shown a very great advance fcr the first four months of the 
year. 

it is to be hoped that the high pressure at which most of the 
non-associated collieries are working will not have its accompani- 
ment in disaster. A few days ago it was currently reported that 
three to four thousand men had to cease work at Clydach Vale on 
account of gas. The fear is that of overcrowding, otherwise the 
colliery is one of the finest and best equipped. A visitor there 
states that it ismore like a quarry than a mine. The overcrowding 
is a subject of complaint, as it tends to reduce individual wages. 
One man is stated to have worked three nights at a gain of 1s. per 
night, but for this I cannot vouch, nor is it stated what class of 
workman he was. 


) 


Prices of coal have declined a trifle, and there is an evident | 


restraint in buying forward, as on ’Change it is thoroughly believed 
that when orderly trade is restored there will be a “‘ slump” in 
prices, 

On ’Change, Cardiff, midweek, prices ruled as follows :—Best 
steam were at 22s. 6d. to 23s. 6d., or a drop of about 1s.; drys, 
lis. 6d. to 16s. 6d.; best Monmouthshire, 17s. to 18s.; best steam, 
small, 9s. to 9s. 3d.; seconds, 7s. to 7s. 3d.; drys, from 6s. 6d.; 
households, 20s. to 23s.; seconds, 18s. to 19s.; No. 2 Rhondda, 12s. 
to 13s.; small, 7s. to7s. 6d. Patent fuel is quietly getting into 
life, but there is still little doing in the Cardiff district on account 
of scarcity and price of small. 
Coke is at nominal prices, 18s. to Zls., and little doing. Pitwood 
a little better in demand, but buyers have to pay slightly increased 
prices ; good wood about 10s.; nothing under 14s. 9d. Swansea 
coal prices :—Anthracite, 12s. to 13s. 6d.; seconds, 11s, to 12s.; 
ordinary large, according to quality and selection, 10s. to 11s. 6d.; 
smail rubbly culme, 5s. 6d. to 7s. Steam and bituminous coal, 


district. The Bessemer works may be regarded as practically 
stopped, the make of steel rails suspended, and the chief make 
only Siemens steel bars. In this state of things the publication 
of quotations can only be taken as having any force in the Swansea 
market. The following quotations were given midweek on Change: 
—Glasgow pig, 47s. 3d. to 47s. 6d. cash buyers ; Middlesbrough 
No. 3, 40s. 95d.; hematite, 51s. 74d.; Siemens tin-plate bars, best, 
£410s, Tin-plates: makers’ quotations for Bessemer steel cokes, 
9s. 9d. to 10s.; Siemens coke finish, 10s, to 10s, 3d.; ternes, per 
double box, 28 by 20 c, 18s. 6d. to 21s.; best charcoal, 10s. 6d. to 
12s.; block tin, £66 8s, 9d. to £67 1s. 3d. Iron ores: Tafna, 
14s. 6d.; Rubio, 15s, 

It will be seen that pig iron warrants have been slowly ad- 
vancing in price, and show an improvement of 8d. per ton Scotch, 
4d. per ton on Middlesbrough, and 6d. per ton on hematite during 
the week. 

The market is now firm, and any further change is expected to be 
upwards, 
merchant bars and structural iron. 


shipments of tin-plates totalled 35,231 boxes, and receipt from works 
41,764 boxes. resent stock 120,340 boxes, as compared with 
152,721 this time last year. In the Swansea Valley, where the 
Graigola, Velinpia, Birchgrove, and Clydach hillside collieries are 
stated to be reaping a rich harvest, the output of steel was about 
on a par with that of the preceding week. The smelting furnaces 


| 


Values quoted, 17s. 6d. to 18s. | 


| 
| 
| 
coke, and patent fuel, prices according to private arrangements | 
during strike. 

In the iron and stzel trade little is doing outside of the Swansea 





There is a total stoppage in the manufacture of 

Swansea imported 3009 tons | 
pig iron last week, 300 tons steel scrap, and 2240 tons ironore. The | 
supply of their total next year’s demand in locomotive coal, which 


resumption of make will be early. 

Swansea reported close upon 6000 tons patent fuel last week. 

Bilbao ore continues to arrive, and this week Cyfarthfa and 
Dowlais Works received a consignment each, and Dowlais one from 
Almeria. 

The board of management of the Monmouthshire and South 
Wales Miners’ Provident Fund held a meeting on Saturday last, 
in Cardiff, having been convened to discuss the question of the 
Workmen’s Compensation Act, and the course to be pursued by 
the coalowners. It transpired at the beginning of the meeting 
that, owing to the strike and other matters, the Coalowners’ Com- 
mittee had not been able to go into the question. It was reported 
to the board of management that the Yorkshire Permanent Relief 
| Society had concluded a mutual arrangement with the coalowners 

of that district. 

I hear that a special meeting of the coalowners of Monmouth- 
shire and South Wales has now been called for an early day to 
| go into the whole subject, by which time, no doubt, the secre- 
| tary will be well posted with the particulars of settlement at 
other places, and a list of the offers made by a number of 

Accident Societies, 


It is reported that a Scottish Accident Insurance Scheme | f I nd, @ 
| judges, the ironore mines in South Russia will be exhausted in about 


suggests 3 per cent. on wages paid, £1 per cent. on underground, 
10s. above-ground men, and a special fund for accidents involving 
great loss of life. 


The Admiralty is in the market for Welsh coal. Northern coal- 


} owners are also pushing business at all Welsh ports, offering at | 


| 12s., plus freight. The new Bute Dock contract was let last week 
to Topham, Jones, and Railton, Great George-street. Westminster. 

| The work is to be, at schedule prices, extended to £550,000. The 
construction of pier and the dredging of the channel to be the 
subject of separate tenders. 


Caerphilly proposes to borrow £30,000 to carry out a drainage | 


scheme. Last week Lieut.-Colonel Smith attended for the Local 
Government Board, and took evidence, after which he walked the 
district, and will report in due course. 


The Windsor Dock scheme was again to the front in committee, | D “ 
| roofing slate, 45,571 t. (50,623 t.): serap iron, 37,956 t. (149,976 t.); 


and marked attention was given to the evidence of Mr. Beasley, 
general manager, Taff Vale Railway, Opposing counsel sought to 
elicit the admission that the promoters were the Taff Vale Railway, 
but Mr. Beasley would not go further than to admit that the pro- 
moters were acting in the interest of the Taff Vale. 

The 2nd of June has been named as the day for the Penarth 
Light Railway question to come before the Commissioners, Lord 
Jersey and Colonel Boughey. The opponents to the scheme 
include the Cardiff Corporation and the Taff and 
Railways. 

The Usk Valley Railway preamble has been proved, 
pulsory running powers are given over the Brecon line to Brecon, 
but denied to the extent of the Three Cocks Junction, where the 


Midland joins the Cambrian. The promoters are to bring upa 


clause for the Cambrian Railway, to give proper facilities for inter- | 
| 24,710 t. 
| (24,827 t.) ; brown coal, 19,111 t. (15,703 t.); pyrites, 18,402 t. 


changing trains at Llangorse Station. A station is to be erected 
by the Usk Company. 

Newport, Mon., had the distinction last week of dispatching 
the only cargo of rails and fish-plates. This was 560 tons for 
Demerara. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

OWING to increasing demand and to a considerable stiffness in 
the prices for raw material, the tone of the Silesian iron market is 
getting more confident from week to week. Merchant iron is 
particularly well inquired for; the Upper Silesian works, being 
well supplied with orders for bars, have raised the price for that 
article M. 24 p.t. for inland consumption. The plate business 
progresses satisfactorily, and even the sheet trade appears to be 
improving, most sorts having been in pretty lively request. Prices 
show an inclination upwards. On foreign account a fairly steady 
trade is done, demand being more satisfactory than prices; 
especially from Poland and Russia a good inquiry comes in. 

The Silesian coal market presents a favourable aspect, nearly all 
sorts of coa) being in good call. During the last two weeks in 
April Silesian shipments in coal amounted to 37,207 wagons, against 


| 45,651 wagons for the corresponding period the year before. 


At the Sasnowte Colliery, in Russian Poland, an explosion 
occurred, causing the death of seven persons. 

Inquiry and employment on the Rhenish-Westphalian iron 
market have been increasing steadily all through last week. Con- 
sumption remains strong in nearly all branches, and the tone all 
round is confident and firm. The notion prevailed some weeks 
ago that billets and raw bars would most likely meet with a 
reduction in price before long, but there is no fear of that now, 
makers holding firmly to their quotations, The girder mills are 
almost without exception well booked forward till end of the third 
quarter ; few fresh contracts are given out. The heavy plate 
makers are enjoying a busy time now, and are likely to be actively 
employed for months to come. There is much work given out by 
German dockyards, but very low prices have to be accepted. 
Indeed, the position of prices in the plate department may be 
considered as being rather a weak point. There are still a good 


| number of mills that have not joined the convention, and their 


fierce competition prevents the mills that belong to the syndicate 
from getting such prices as the present active demand for plates 
would otherwise allow them to fix. Heavy Siemens-Martin boiler 
plates are quoted, M. 157° 50 p.t.; M. 182°50 p.t.; and M. 212°50 p.t. 
according to quality. Orders for light section rails are plentiful 
and very long terms of delivery are as a rule stipulated for; 
M. 100 p.t. may be regarded as list quotation. 

A steady tone continues to characterise the Rhenish- Westphalian 
coal industry. The Prussian State Railways have granted the 


| is about 2,100,000 t., to the Rhenish- Westphalian Coal Convention, 


at M. 9°60 p.t. 

It was reported from Kiel that the Rhenish-Westphalian 
Coal Convention has signed a contract with the Kiel freighter 
Diederichsen concerning the establishment of coal stores tin 


at the Duffryn are doing well, and the four at Upper Forest are | Kiaotschau. 


Wright and Butler’s smelting shop is showing 


tapped regularly. 
i The steel bar mills of the Upper Forest and 


an improvement, 


The Saxon State Railways have given out their demand in coal 
at M. 4 to M.10 per wagon more than was paid last year ; for coke 








| lead ore, 


| 15,2 
Pit coal, 12,: 
| (2,642,294 t.); 


Com- | 


| (140,449 t.) ; 








—=—=. 
they are paying M. 20 more, and for Bohemian | 
to M, 5 per wagon more than last year. 

Business in iron and steel on the Austro-Hungarian iron 
is slowly improving ; consumers have been holding back vithatet 
orders so long that finally they were compelled to come f their 
with their requirements, and though purchases are for the oe 
confined to what is absolutely necessary, yet the long cote 
the part of the buyers has caused orders to accumulate” on 
business transactions have therefore been more lively last and 
both in iron and steel. Machine and construction shops read Week 
dull operation, but fresh orders are pending, the Austrian st ih 
Railways contemplating to purchase a pretty large fae 
locomotives and wagons. 

Though basis quotations are still unaltered, business general 
is reported to have improved on the French iron market, “ 
Aciéries de France have accepted an order for 5000 t. steel mit 
for the Paris-Lyon Railway at 172f. p.t. rails 

In Belgium + Sassi and inquiry for iron and steel] improve f 
week to week, and quotations show a fair inclinatio; ey 
merchant iron for export is quoted 125f. to 130f. p.t. 
furnaces have raised their price on 52f. per ton, 

The wagon-building industry of Warsaw appears to h 
developing most satisfactorily of late. Until some years ago th 
firm Lilpop, Rauh, and Liwenstein were the sole manufacturers " 
wagons ; then, after the opening of the Warsaw-Terespol Railway 
in the shops of that line all the first, second, and third-clan: 
passenger cars for the Warsaw-Kiew and Warsaw-Moskau Railways 
were built. Quite recently two shops have been established ys 
Warsaw where cars for smal] gauge lines are built, and before |p : 
the shops of the Warsaw-Vienna Railway will also begin to ig 
struct railway carriages, so that import in wagons for the railways 
in Poland, which was pretty large in former years, will be de. 
creasing henceforth. 

In 1897 Russian output in pig iron was 113°5 million pud, which 
is equal to an increase of 1 million pud when compared to the 
year before. This increase, though not a strong one, is still much 
higher than in former years, having been from 1888 to 1893 55, 
and from 1894 to 1896 nine million pud only. The rise in output 
is just sufficient to cover the increase in inland consumption, }m- 
port in foreign foundry pig to!Russia‘last year shows a falling off of 
1°5 million pud against 1896, amounting at present to 4°8 million 
pud only, Import in iron and steel to Russia continues, however 
to improve, having been from 31st of September, 1896, to 31st of 
August, last year, in machines and parts of machines, 7°5 million 
pud, against 2°3 million pud in the year before ; iron and stee| 
plates of all sorts, 8°7, against 1°0 million pud ; iron and stee| 
bars, &c., 8°7, against 0°9 million pud ; steel rails, 733,000, against 
34,000 pud. 

Prices for iron ore continue to rise, and, according to « ompetent 


Besos 
TOWN coal M2 


number of 


N to rise: 
Some blast 


ave been 


tifteen or twenty years. Now there are ore mines in the Caucasus 


| also, but the ore gained is of inferior quality, and costs of delivery 


are rather heavy. The same holds for the mines in the South 
Ural, and so foreign supplies will, most likely, become heavier than 
before ; even now the price of foreign ore, 8 kopeken per pnd, at 
the South Russian ports, is about the same as that for inland, 
German import in the most important products of the mining 
and iron industry was for 1897 as under, only the quantities ex. 
ceeding 10,000 t. having been considered :—Brown coal, 8,111,075t., 
against 7,637,503 t. in 1896; pit coal, 6,072,028 t. (4,476,752 t.); 
iron ore, 3,185,643 t. (2,586,705 t.) ; coke, 435,160 t. (393,881 t.); 
pig iron, 423,126 t. (322,501 t.); pyrites, 356,869 t. (343,852 t.); 
88,225 t. (61,742 t.) ; manganese ore, 86,910 t. (63,869t.); 
press coal, 79,450 t. (72,450 t.) ; raw copper, 67,572 t. (56,114 t.); 


raw lead and scraps of lead, 35,092 t. (33,015 t.) ; malleable iron in 
bars, 29,467 t. (23,769 t.); zine ore, 24,734 t. (21,492 t.); salt, 21,981 t. 
22,907 t.) ; raw zine, 18,925 t. (15,668 t.); hardware, tools, &c., 
59 t. (12,917 t.). Export in coal, ore, iron, &c., was for 1897; 
389,906 t. (11,595,757 t.); iron ore, 3,230,390 t, 

coke, 2,161,886 t. (2,216,395 t.); pressed coal, 
247.721 t. (224,366 t.); malleable iron bars, 246,772 t. (259,461 t.); 


Barry | salt, 213,859 t. (214,060 t.); angles, 166,920 t. (178,886 t.) ; hard- 
| ware, 142,430 t. (135,023 t.); plates in iron, 131,192 t. (129,590 t.); 


rails, 112,999 t. (129,415 t.); iron wire, raw, 106,858 t. (113,846 t.); 
iron wire, galvanised, 92,050 t. (93,269 t.); pig iron, 90,884 t. 
wire nails, 53,610 t. (58,185 t.); raw zine, 49,621 t. 
(55,936 t.): blooms and ingots, 39,791 t. (49,529 t.) 5 s« rap iron, 
38,101 t. (52,466 t.); zine ore, 30,046 t. (37,958 t.) ; copper ore, 
(29,133 t.); raw lead and scraps of lead, 24,074 t. 


(16,832 t.) ; zinc, rolled, 17,460 t. (16,226 t.). 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


NoTHING fresh regarding the state of steam or house-coal trade. 
Coal exports for week ending May 14th were: Foreign, 8120 
tons ; and coastwise, 4750 tons, Imports for week ending May 
17th were: Pig iron 1112 tons; scrap iron, 190 tons; pitwood, 
300 tons ; oats, 100 tons; 300 sacks of wheat; and 100 tons of 
flour. 

Pig iron: Scotch warrants, 47s. 24d. ; hematite warrants, 51s. 3}d.; 
f.o.b. Cumberland; Middlesbrough No. 3, 40s. 10d. prompt. 
Iron ore: Rubio, 14s, to 14s. 3d.; Tafna, 13s. 3d. to 13s, 9d. 
Steel: Bessemer steel tin-plate bars, £4 10s. to £4 12s. 6d.; 
Siemens steel tin-plate bars, £4 10s. to £4 12s, 6d., all delivered 
in the district, cash. Tin-plates: Bessemer steel, coke, 9s. 9d.; 
Siemens, coke finish, 10s. London Exchange Telegram: Copper, 
£51 8s. 9d. ; Straits tin, £66 2s, 6d. Freights: Firm, especially 
from Bilbao, 








AccuMULATOR traction has been put upon its trial— 
in a legal sense—by a deputation of the Blackpool Corporation, 
and has received a verdict condemning it as unsuitable. ‘‘ The 
deputation have unanimously come to the conclusion,” they state in 
their report, ‘“‘ that the overhead trolley wire system is the only 
system of traction which can be made both successful and remunera- 
tive in Blackpool.” It is difficult, says the H/ectrician, to see how 
any other conclusion could have been advanced in the circum- 
stances ; and probably the estimates upon which it is mainly based 
will be accepted as fairly representing the comparative claims of 
accumulator, trolley, and conduit traction. Except that no notice 
appears to have been taken of the fact that the higher load factor 
obtainable with accumulator traction must tend to reduce the 
capital outlay required for generating plant, the comparisons are 
clearly and frankly set forth; but the lower efficiency of the 
accumulator compensates for its advantage in this respect, so that 
the comparison is not vitiated by the omission. The deputation 
find that the relative costs of trolley, conduit and accumulator 
traction at Blackpool would be in the ratio of 0°6, 2°24 and 2°80, 
as regards maintenance of the details peculiar to each system ; 
while, on a similar basis of comparison, the accumulator system 
would involve a capital outlay of £4930, as against £3377 for the 
trolley. It might appear unfair at first sight to saddle the capital 
for the accumulator system with a ten years’ redemption period, 
while extending to its rival the advantages of a twenty-five years 
period ; but this, says our contemporary, is justified by the more 
perishable character of the ~ in the first-named system. Even 
were the periods equalised, however, the comparison would be 
scarcely less favourable to the trolley system. Batteries, in fact— 
at any rate until they are much improved in regard to life, weight 
and initial cost—can render better service in electric traction 
when judiciously used at sub-stations, or even at the power station, 
to equalise the load on the engines, than when kept perambulating 
over the track in the fashion of what is technically known as 
accumulator. traction, 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, May 12th. 

WuiLe the volume of business in the iron and 

J industry as a Whole cannot be said to have 
wee ot there is a much better feeling and 
increase’ ‘nrices. The activity in Government 
stronger Entributes a few mites. All the larger 
aa works have shared in Government 
nd have booked considerable business on 
wore, | account. The steel mills have not done 
ait ote a week, but their output is well sold up. 
Laas heavy production of pig iron is less threaten- 
an ® month ago. As a rule, the larger 

Jling and steel mills are better off for work than 
th smaller. Pig iron buyers are now covering, 
ja of them up to the close of this year, being 
mtisted they will never have a better chance. 
Merchant steel, wrought iron, and malleable pro- 
ducts are all selling rapidly in agricultural 
ey ions, some factory owners having within a few 
ps placed contracts for all the stock they 
axpect to work up this year. Should this move- 
ment become general it would be difficult to fore- 
cast probabilities. Present productive capacity 
js based on actual requirements, and all can be 
atistied if each bides his time ; but the American 
iron trade has, time out of mind, a succession of 
fevers and chills. When the present enormous 
capacity of 12,000,000 tons pig iron was harnessed, 
we looked at our Pegasus and felt satisfied, but 
already there are intimations that, if certain things 
happen, even this 1,000,000 tons a month will not 
be sufficient to prevent symptoms of scarcity. It 
is hardly worth while to enumerate these possi- 
t ” Present capacity is busily, but not all of 
it profitably, engaged. The plate mills are 
crowded, and cannot keep up, Structural mills 
could make more, but their managers feel that 
their turn for maximum output is not far off. 
2ai] mills could more than double production, 
and their managers see in expanding traffic and 
high-priced wheat and successful re-organisation 
a new opportunity to carry out long-suspended 
schemes for rounding out their various systems. 








bilities. 





THE INSTITUTION OF JUNIOR 
ENGINEERS. 

A NUMEROUSLY-ATTENDED meeting of this 
Institution was held at the Westminster Palace 
Hotel on Friday, May 6th, when a paper on 
“Evaporative Condensers, and Independent Air 
Pumps for same,” was read by Mr. Harry Fraser, 
of Millwall, member. The chairman, Mr. H 
Bloomfield Vorley, presided. 

In introducing the subject the author alluded 
to the increasing field which was opening up for 
the use of the evaporative form of condenser 
through the establishment of electrical central 
stations for power and illumination purposes, 
These stations generally being placed in crowded 
districts, so as to be convenient for distributing 
the current, difficulties in obtaining an adequate 
water supply usually arose where surface con- 
densers were employed. The evaporative con- 
denser, if properly designed, would do its work 
with a water supply equal to three-fourths of the 
weight of steam which it condensed, and descrip- 
tions of such condensers producing vacuums up 
to 26in. were given. 

In designing the apparatus it was necessary to 
bear in mind the boiling points of water at 
various pressures less than that of the atmo- 
sphere, as, should the water trickling over the 
outside of the tubes become too hot when nearing 
the bottom, the condensed water inside would be 
re-evaporated and the vacuum destroyed. An 
arrangement of compound condenser, in which 
the coldest water was first brought in contact 
with the coldest part of the condenser, and the 
hottest water against the hottest part, thereby 
obtaining the greatest possible exchange of 
temperature between the inside and outside 
surfaces was described, and tabulated figures 
given showing its advantages. 

It was of great importance to have all the 
joints well made, and easily accessible ; a very 
small air leak would seriously affect the working 
of the apparatus, and the average deposit on the 
outside of the tubes left by the evaporating water 
amounting to 25 ounces per square foot per 
annum, provision for cleaning was most essential. 
Specimens of the author’s devices for cleaning the 
outside of the tubes, and distributing the steam 
through the inside of the condenser, were ex- 
hibited. No fixed condition as to design could be 
determined, as the spacesavailable for the erection 
of the condensers varied through such wide limits. 
It had been found that horizontal tubes were 
more advantageous than vertical, but that the 
space occupied by a condenser with horizontal 
tubes was larger than that necessary for the 
erection of a vertical tube condenser. The dis- 
tance between the condenser and steam en- 
gine was of no consequence, provided that due 
area was allowed in the exhaust pipe and in the 
air pump suction pipes. 

Most of the inventions in connection with 
evaporative condensers simply dealt with various 
arrangements for the distribution of the cooling 
water over the outer surface of the tubes, it being 
difficult to direct water to flow with an even film 
overa hot tube. Illustrated descriptions of some 
of these arrangements were given, 

It being necessary that the evaporative con- 
denser should have a much larger surface to doa 
given amount of work than an ordinary surface 
condenser, the cost of construction per square foot 
of surface was an important consideration. As 
indicating the effect of improvements in construc- 
tion, it was stated that some of the latest designed 
4pparatus cost about one-half per square foot of 
surface as compared with earlier ones, without 
the efficiency of the condenser being impaired. 

Y experiment it had been found that artificial 
fan draught improved the efficiency of the appara- 
tus by about 50 per cent., and a fan draught was 
amended when the load varied to any con- 
siderable extent, as then the fan need only be run 
during the heaviest load. 

With a properly designed condenser the pro- 
Pa = air pump used for a surface -con- 
factor’ er spanpene would be found equally satis- 
it wasre nat evaporative plant. The idea that 
f 48 requisite to have a much larger air pump 
or the latter, probably arose from some of the 














earlier condensers having been put up with not 
sufficient surface to fully deal with the volume of 
exhaust steam entering them. If the condenser 
were not large enough, putting in a bigger air 
pump would not prove a remedy. Models and 
designs of the various air pumps constructed by 
the Worthington Company, Blake and Knowles 
Company, Browett and Lindley Company, and 
others were exhibited, all of them being of the 
balanced beam system, which arrangement 
largely helped to overcome the natural inequality 
of the turning moment of an independent air 
pump. 

With reference to the increasing popularity of 
air pumps having one set of valves only, and that 
set being above the piston, the author pointed 
out that, while such an arrangement might work 
satisfactorily with marine type surface condensers, 
it was not certain that they would be equally 
favourably with evaporative condensers ; but as 
his firm were now building two sets on this 
principle for a 1500-horse power plant, he hoped 
later on to be able to give some more reliable 
inforination on this single-valve pump question, 

A discussion followed the reading of the paper, 
in which Mr. A. H. Stanley, Mr. T. C. Morewood, 
Mr. A. E. Curry, Mr. J. H. Pearson, Mr. R. 
Marshall, Mr. S. Boulding, and Mr. W. J. 
Tennant took part. The author having replied, 
and a vote of thanks having been accorded him, 
the proceedings then concluded. 








THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 
*.* When inventions have been ‘‘communicated " the 


name and address of the communicating party are 
printed in italics. 





6th May, 1898. 


10,340. Revoivinc Sranp for Cycies, E. Hanson, 
Bognor, Sussex. 

10,341. Drivinc Gear of Cycies, J. H. Brown, Derby. 

10,342. CompLex ToiILeT PREPARATION, E. L. Pearson, 
London, 

10,343. PuLLEY Biocks, W. Lockwood, Sheffield. 


10.344. Typk-writing) Macuinges, A. Hodgson, 
Bradford. 
10,345. Distress Signavt for RatiLway PAssENGERS, 


R. R. Lockwood, Bradford. 
10,346. Currinc ovr Evectric Current of Evecrric 
Wires, R. Bostock and F. A. Cheetham, Halifax. 
10,347. Presses for Tennis Rackets, A. J. Davidson, 
Belfast. 

10,348. Stop VaLves, 8S. Burns, Newcastle-on-Tyne. 

10,349. Fivrer Presses, J. W. Hartley, Stone, 
Staffordshire. 

10,350. Twiners for Spinnino, J. Pickford, J. Taylor, 
and J. J. Smithies, Manchester. 

10,351. Gas Recutators, J. Hawkyard and J. Brad- 
dock, Manchester. 


10,352. MaGNeTIcC Moror Enaine, E. J. Knight, 
sristol. 

10,353. Pites for MAKING Bar Iron, L. Davies, Liver- 
pool, 


10,354. Brusues, J. and D. Cohen, Liverpool. 

10,355. Tac, A. Bean, Hartlepool. 

10,356. SHEDDING Mecuanism for Looms, T. T. R. 
Gregy and W. Crabtree, Keighley. 

10,357. Burtrons, G. G. Scurfield, Sunderland. 

10,358. Tin TeEnNneE Piates, W. B. Johnson.—{ W. Rogers, 
United States.) 

10,359. Hincks for Doors, G. and H. Goller, Halifax. 

)}. InrustnG Correr, D. Robertson, Glasgow. 

. Skrppinc Preventer, J. Flannagan, Liverpool. 

10.362. Mup-Guarps for WHEELS of Cans, A. 8. Whitely, 
London. 

10,363. PREPARATION Of AERATED BEVERAGES, F. E. V. 
Baines, London. 

10,364. Water Cycves, C. H. Millar, Glasgow. 

10,365. Leas for Cuairs, J. E. Lapi¢re and J. Piérard, 
Brussels. 

10,366. ConnecTiInc CHatn Links Tocrtaer, J. J. B. 
Leclaire, Glasgow. 

10.367. Boxes, R. W. 

10,368. SrampED HoLLOWWARE 
Pinfold, Bradford. 

10,369. Fixinc Woop BLocks in Sewer Covers, S. 8. 
Rogers, London. 

10,370. BLottine Devices, R. A. Carter, London. 

. SELF-LANDING Hotsts, A. Wadsworth, London. 

MAGAZINE FiRE-aRMs, I. B. Scott, Birming- 








Gribbon, Belfast. 
MANUFACTURES, A. 








PREVENTING DISPLACEMENT of RalLway Points, 
joldammer and C. Schiitte, Birmingham. 















PREPARING MALTED Mra, M. A. Russell, 
ndon. 

5. Terotum Top, M. Pautard and M. David, 
ndon. 

10, Se.r-acTInG Mu es, A. Taylor and J. Ramsden, 


ix. 

**CoMBINATION ” OvtFit Pump, H. J. Rock, 

ndon. 

10,378. Tire InFiators, G. H. 
trowther, Manchester. 

10,379. Mup-cuarps for VeLocipeprs, E. D. Jackson, 
London. 

10,380. Ecc Boxgs, R. 
Mongoham. 

10,318. FLUsHING WaTER-CLosEts, C. Crane, Birming- 
ham. 

10,382. Cyc_e Racks, J. R. Moore and W. A. Isbister, 
London. 

10,383. ALARMs, J. M. Butcher, London. 

10,384. STONE-WORKING MACHINERY, J. 
London. 

10,385. SIGNALLING Apparatus, A. W. Walker, and F. 
P. Clifford, London. 

10,386, Lusricators, G. Monseur, London. 

10,387. GUARD for Upricut CuTtina MacHINgs, F. Love, 
London. 

10,383. Lecoincs, Hammond and Co., Ltd., and T. J. 
Head, London. 

10,389. Botts, G. Singer, London. 

10,390. Brakes, La Compagnie de 
London. 

10,391. BELTING, E. 

many.) 

,392. SoLE PLates for Boots and Sxors, 8S. Thomas, 

London. 

10 393. VioOLONCELLOs, J. Mulder, London. 

10,394. Door Locks, A. Robertson, London. 

10,365. BotrLe Stopper, W. Baldwin, London. 

10,396. Music Houpre, E. 8. Elton, London. 

10,397. PENHOLDER, H. Sharpe, London. 

10,398. Toy, W. Jackson, London. 

10,399. Door Locks, J. McColl, London. 

10,400. ENveELopgs, J. H. Stewart, London. 

10,401. Brooms, J. Jones, London. 

10,402. Fastener for Winpow Braps, H. B. Ives, 
London. 

10,403. ANcHors, C. Haase, Liverpool. 

10,404. Wravine Suutrie, W. A. Neuhaus and C. W. 
Gohler, London. 

10,405. Lack Macuines, W. H. Smith-Goard, Man- 
chester. 

10,406. PREVENTING DrRivinc CHarIns coming in Con- 
Tact with CycLe Cranks, R. J. Wilson, Liverpool. 
10,407. WinpMILLs, W. J. S. Barber-Starkey, London. 

10,408. Brusnes, H. Wilde, Manchester. 
10 409, Hair-pins, H. Callender, Liverpool. 
10,410, STERILISING ApPaRaTus, J, Week, London. 


Richmond and J. 





Wilson, Castle Blayney, Co. 


Hamilton, 





Fives Lille, 
Edwards.—(0. F. Herkner, Ger- 


10, 











10,411. Stopprinc Runaway Horses, A. Howell, 
ondon. 

10,412. Locks, T A. T. Rydberg, London. 

10,43. Driving Cuains of Cycies, G. H. Collier, 
London. 

10,414. Seats, C. R. Skinner, London. 

10,415. Borter, J. A. Schaeffer, London. 

10,416. FIRE -GRaTEs, G. Quick and C. 8. Walker, 
London. 

10,417. Swinc Looxrnc-GLass Pivots, M. Robinson, 
London. 

10,418. Fastentnc Devices, B. J. Fisher, London. 

10,419. ORNAMENTAL Kyops for Corps, B. J. Fisher, 
London. 

10,420. Prastic Coverep Eye ets, C. E. V. Norman, 
London. 


10,421. Securtnc B.inp - ropes, J. Gascoyne, 
London. 
10,422. Puncuina Howes in Grirpers, H. John, 
London. 
10,423. Expiosive Enaines, W. Baines, jun., 
London. 


10,424. TUBULAR Frames for Veutcies, W. Baines, jun., 
London. 






10,425. IMPREGNATING Woop, M- Bachert and D. W. 
O'Neil, London. 

10,426. Inx-bLortinc Device, A. J. de Lotbinicre, 
London. 


10,427. Finters, W. M. Ducat, London. 
10,428. ELECTRO-THERAPEUTIC APPARATUS, A. Martin, 
London. 


10,420. Motor Roap Veunicies, J. Harper, jun., 
London. 
10,430. Percussion Fuses for Prosecritks, C. A. 


McEvoy, London. 

10,431. Trap, F. W. Shultz, London. 

10.432. New Mareriar to be Empioyep in Pcace of 
Woop, E. Kingscote, London. 

10,483. Erners, G. W. Johnson.—(Kalle and Co., Ger- 
many.) 

10,434. Erners, G. W. Johnson.—(Kulle and Co., Ger- 
many. 

10,435. Warer Meters, R. W. James.—{C. T. Noulan, 
Belgium.) 

10,436. Enoine, La 
London. 

10,437. Switcnes, G. A. Momer.—{H. H. Cutler, Vaited 





Société Chauvin et Arnoux, 





s e8. 
10,438. Ciasp for Lack Taas of Boors, C. Nawrotzki, 
London. 


10,439. Mitx Paits, J. Edwards, Toronto, Ontario, 

Canada. 
Tth May, 1898. 

10,440. DeracHABLE CEILING Rosr, A. L. Davis, 
London. 

10,441. Wasninc Macuing, J. and T. Abbott, 
Keighley. 

10,442. Gas Cueck for Gaucrs, H. C. L. Holden, 


Woolwich. 

10,443. Scissors, G. D. Pawson, Cleethorpes, Lincoln- 
shire. 

10,444. Arracutna Cycie Tires, J. J. Carter, Clons- 
keagh, Co. Dublin. 

10,445. Taos, A. Bean, Hartlepool. 

10,446. Gotr Appliance, H. C. Braun, London. 

10,447. CanpLestick, D. Llewellyn, Newport, Mon. 

10,448. Basket Work Epos, A. Firth and The Artists 
Guild, London. 

10,449. Stoppers for Borries, H. B. and W. F. Bourne, 
Harpenden, Hertfordshire. 

10,450. DyNAMO-ELECTRIC Macutnes, M. W. W. Mackie, 
London. 

10,451. CycLe Brake, B. Bramwell, Belfast. 





10,452. Roturnc Mitts, T. W. Walker, Glasgow. 

10,453. APPARATUS for HoLpING Banknotes, W. 8. 
MacDonald, Glasgow. 

10,454. RaiLway Switcues, B. J. Kelly, London. 

10,455. Furnaces, H. 8. Garr and C. F. Hunter, 
London. 

10,456. Dryinc TextiLe ArrticLes, G. W. Beatty, 
London. 


10,457. GALVANIC BaTreriegs, E. Habermann, London. 

10,458. Fiturye Sacks of Grain, O. McChiskey, 
Dublin. 

10,459. Water Gauces for BoILers, J. 
Marple, Cheshire. 

10,460. TREATING PEat, F. McNamee, Dublin. 

10,461. CLEANING WHEELS of VEHICLEs, Z. H. Kingdon, 
Lee, Kent. 

10,462. Tires, A. Wallwork, Salford. 

10,463. Stoves, J. R. Crosthwaite, Stockton-on-Tees. 

10,464. Or Cans, J W. Kaye, Bradford. 

10 465. Boxrs, A. W. Stevenson, Manchester. 

10,466. Knittinc Macutnes, J. A. Claringburn, Not- 
tingham. 

10,467. Bep-pans, A. F. Morrison and M. Ingram, 
Streatford, Lancashire. 

10,468. Arm Supports for Cycies, J. E. 
London. 

10,469. Door Curtain Lirrers, C. H. Gameson, Wal- 


Atkinson, 








Collins, 


10,470. ELectric Arc Lamps, J. H. Cox, Greenock, 
N.B. 

10,471. Fitrertnc Sewace, J. Y. Johnson.{G@. C. 
Purvis, Cape Colony.) 

10,472. Cisterns, &c., E. Yates and J. McQueen, 

row. 

10,473. OpERATING RaiLway Pornts, J. White, Glas- 
gow. 

10,474. Caps, F. J. Jackson, Glasgow. 

10,475. EcectricaL AccumULaTors, W. Peck, Edin- 
burgh. 

10,476. CycLe, TRANSFORMED into a TanpeM, J. Zaruba, 
Hamburg, Germany. 

10,477. Swircnes, G. and C. Jaeger, and H. Bender, 
Berlin. 

10,478. Curtarn and Poe Rrvas, G. F. Hall, Birming- 
ham. 

10,479. 
ham. 

10,480. AsH Currs, H. Sheldon, Birmingham. 

10,481. FisHinc Rees, F. H. Collins, Birming- 
ham. 

10,482. Macutnes for Compinc Woot, J. Cooper, Brad- 





Fenpers and Srops, H. Sheldon, Birming- 





. 


ford. 

10,483. Switcues, F. W. Abbott and R. W. Bill, Bir- 
mingham. 

10,484. Sprnnina Yary, J. Bowden and J. Walker, 
Manchester. 

10,485. Apparatus for Rockina Crap ies, E. Mitchell, 
Manchester. 

10,486. Lowerinc Winpow Btrnps, J. and A. Skelly, 
Lethanhill by Dunaskin, Ayrshire. 

10,487. Foop Sturrs, T. G. Whitehouse, London. 

10,488. WEAVING TEXTILE Marts, R., S., and J. Wallwork, 
London. 

10,489. Fog SiGNaLtina on Ratitways, J. G. Dixon, 
London. 

10,490. SypHons for AERATED Warers, B. J. Nicolf, 
London. 

10,491. Wuitr Leap, J. Noad, London. 

10,492. Wuist.Les, R. A. Walton, London. 

10,493. CycLe Stanps, H. 8S. B. Cogan, Bristol. 

10,494. PROPELLING VESSELS, N. G. K. Husburg, Stock- 
holm, Sweden. 

10,495. StkaAm TuRBINES, N. 
holm, Sweden. 

10,496, ELECTRIC CURRENT - RECORDING 
F. M. Staunton, London. 

10,497. TRANSFERRING CoLouRED Desi@ns, T. Bayley 
and Co., Ltd., and J. T. Hardy, London. 


G. K. Husberg, Stock- 


INSTRUMENT, 


10,498. PHoTroaRapHic CAMERA StaNp CARRIER, H. 
Bate, London. 

10,499. Barrens for Weravina Looms, J. Poyser, 
London. 


10,500. Ratcuet Bracks, J. Hillsden, London. 

10,501. Bopkrn, D. J. Deane, London. 

10,502. Ort Furt, P. R. de P. d’Humy, Liverpool. 

10,508. Steam TurRBINEsS, R. Schulz, Liverpool. 

10,504. Strup, C. Hansen, Liverpool. 

10,505. Caps for TRAVELLING PuRposgs, L, Kahn, 
London. 








10,506. DELIVERING NEEDLEs into Wrappers, W. Post, 
London. 

10,507. Boor Cup, E. Blau, Liverpool. 

10,508. WRapPING Newspapers, H. E. Newton.—(R. 
Hoe, United States.) 

10,509. DistrLLaTion of Liquips, C. W. Ramsay, 
London. 

10,510. ADVERTISING PuzzLE, J. Maddox and V. A. P. 
Louis, London. 

10,511. Propuctnc Mecuanicar Enerey, A. Heyland, 
London. 

10,512. Hotpgers for PHotoGrapHic Fi.os, The East- 
mann Photographic Materials Company, Ltd.— F. 
A. Brownell, United States.) 

10,513. Tires, A. T. Collier, London. 

10,514. Inpicators, W. J. Larnach and E. A. Calvert, 
London. 

10,515. Dust and Mop - cotiectine Vans, L. Epstein, 
London. 

10,516. Acips, O. Imray.—(Farbwerke vormals Meister, 
Lucius, and Briining, Germany.) 

10,517. Cortiss Gear for Steam Enaines, J. Stumpf, 
London. 

10,518. Apparatus for Fittinc Sacks, A. F. P. Hay- 
man, Leeds. 

10,519. Means for H. Taylor, 
London. 

10,520. Guns, The Hotchkiss Ordnance Company, Ltd. 
—(L. V. Benet, France.) 

10,521. Recorpine the Lever of Water, H. A. Cutler, 
London. 

TREATMENT 
London. 

10,523. ELectric INcANDESCENT Lamps, I. H. Hegnar, 
London. 

10,524. Wixpow Sasu Fasteners, J. H. Reynoldf, 

omdon. 

10,525. Rorary Exoryes or Meters, J. M. Swan, Man- 
chester. 


ADVERTISING, 8S. F. 


of Woop, D. A. Casalonga, 










10,526. Turninac Bicycte WueeErs, W. H. Serjeant, 
London. 

10,527. Process of Deposirinc CoLours, P. Wernicke, 
London. 

10,528. Driving Gear for Cycues, P. V. Fjelstrup, 
London. 

10,529. SELF-acTING Pneumatic INFLaTor, F. Ley, 
Croydon. 


10.530. Frepinc Paper to Macuines, P. Dvorak, 
London. 


9th May, 1898. 


10,531. Supptyinc Fue. to Borer Furnaces, A. S. 
Mills, Heywood, Lancashire. 

10,532. Pneumatic Tires, T. 
Pearce, Wolverhampton. 

10,533. Oven Heater, A. Fox, Clitheroe, Lancashire. 

10,534. ComBinaTION CycLe Wrencu, G. F. 8. Parry, 
Slough, Buckinghamshire. 

10,535. WINDING ARMATURES of Dynamo ELecrric 
Motors, W. R. V. Marshall and Paterson, Cooper, 
and Co., Paisley. 

10,536. Rispep Hostery Faprics, A. E. Adams, W. A. 
Sheffield, and J. Hallam, Leicester. 

10,537. Encine Packrnes, W. Ellis, Manchester. 

10,538. LooM-SHEDDING MEecHANISM, W. A. and D. 
Crabtree, Keighley. 

10,539. Cyvc_e Tracks for Learners, W. H. Boyd, Bir- 
mingham. 

10,540. Pressurr Gavor for Orpnance, H. C. L. 
Holden, Woolwich. 

10,541. AvromaTic Lusricators for Enoines, H. C. L. 
Holden, Woolwich. 

10,542. Artists’ Fotpinc Easkt, J. B. King and F. R. 
Pool, London. 

10,543. Camp Brp, J. 
London. 

10,544. BicycLe Supvort, J. B. King and F. R. Pool, 
London. 

10,545. Borries, T. Bradley, Nottingham. 

10,546. Pyrumatic Tires, P. Hutson, 
Green, Essex. 

10,547, CENTRIFUGAL SEPARATORS, B. Watson, Glasgow. 


G. Gatis and H. M. 





B. King and F. R. Pool, 


Woodford 


10,548. Binper for Prerropicats, &c., A. pwhes, 
Glasgow. 
10,549. CoLtour Demonstrator for Scuoots, E. T. 


Jaques, Manchester. 
Man- 





10,550. CoLtourrne Paper, 8. Wardleworth, 
chester. 

10,551. TRAWLERS Ganaoway Frame, J. Lewis, J. 
Lewis, jun., and A. Lewis, Aberdeen. 

10,552. Vatves fur Stream Ewvcines, A. Dobson, 
Belfast. 


10,553. FLower Houper, F. Molony, Dublin. 

10,554. TRANSMITTING RecipRocaTInG Motion, M. E. 
Teague, Cinderford, Gloucestershire. 

10,555. RarLway WHEELS, E. A. Claremont and F. H. 
Royce, Manchester. 

10,556. GuLLIes and Traps for Streets, W. Boydell, 
Manchester. 

10,557. Erectric Furnacss, T. Jackson, Burnley. 

10,558. TIRE FILLED wiTtH F.urp, 8. P. F. Lehmkuhl, 
The Hague, Netherlands. 

10,559. CycLte Prapats, W. Guest and Son, Ltd., and 
W. Guest, Glasgow. 

10,560. SHaprnc TABLE Knives, T. Boswell and W.-B. 
Hatfield, Sheffield. 

10,561. CLiNomEeTER for Usk on Veuictes, F. J. W. 
Whipple, Cambridge. 

10,562. SHok ATTACHMENT for SecuRING a GRIP on 
TrEADLEs, W. Shone, London. 

10,563. Furnaces for Steam Borers, W. J. Greaves, 
London. 

10,564. Hat Guarp, W. Williams, Cardiff. 

10,565. A Toy, A. Dorst, London. 

10,566. Jornts of EARTHENWARE Pipss, J. Farley, 
C. E. Morris, and H. L. Doulton, T ondon. 









10,567. Fo_p1nc Seats, T. S. Gilby, Birmingham. 
10,568. TRap-TWISTING Frames for YARN, J. Farrar, 
London. 


10,569. PNeumatic Hammers, J. Moore, London. 
10,570. SELF-INDICATING WEIGHING APPARATUS, J, 
Murrie, Glasgow. 








10,571. AccumuLatTors of Heat, L. Maurice, London. 
10,5 Printinc the RaisED SURFACES of GROUND 
Textures, A. Keller, London. 


10,573. Vent Pras, W. Oliver, London. 

10,574. Jornts of EARTHENWARE Prpss, J. Farley, C. E 
Morris, and H. L. Doulton, London. 

10,575. Exastic Tires for Cycies, H. W. Gardener, 







3. Pocket Ruues, H. T. Turnor, London. 

. Water Heaters, J. Winterflood, London. 
Cycie Stanps, Holmes and Son, Ltd., and 

J. Dix, London. 

10,579. CoaL-cutriIne Macutyes, G. W. Winn, London. 

10,580. Heatinc Metat Ptares, F. E. Ross and A. J. 
Gibson, London. 

10,581. Mutticycie, C. W. P. Allen, Columb Minor, 
Cornwall. 

10,582. Dress Skirts, J.C. Chapman.—({S. W. Bonsall, 
United States.) 

10,583. Massack and Friction Groves, L. W. Broad- 
well, London. 

10,584. CartTripcr Carrier, L. W. Broadwell, 
London. 

10,585. Etecrric Resistances, W. P. Thompson.—{ Th 








Chemisch Elecktrische Fabrik “* Prometheus” Gesell- 
schaft mit beschitinkter Haftung, Germany.) 

Rotary Enerness, N. Witts, London. 

WATER - DISCHARGE Taps, H. Biirkli, Liver- 


ham. 

10,589. MAKING 
Liverpool. 
10,590. Propucina Hyproxy Coupounps, H. E. New- 

ton.—({ The Farbenfubriken vormals F. Bayer and Co, 


Germany.) 


Emvtsions Sensitive, M. Petzold, 


10,591. IMPROVED Provectites for Guns, D. Cook, 
London. 

10,592. Scurcuine Fisrovs Pants, H. Ferguson, 
London. 


10,593. Macuine for CieantnG Boots, L. Herbert, 


London, 
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10,594. Rorary Pxang Sieves, L. Doloire, London. 

10,595. SoLUBLE ALBUMINOUS PREPARATIONS, C. D. 
Abel. {The Acticn-Gesellschast fiir Anilin-Fabrikation, 
Germany.) 

10,596. Dyerne Woot, O. Imray.—(The Farbierke vor- 
mals Meister, Lucius, and Briining, Germany.) 

10,597. CoLourninc Marrer, J. Y. Johnson.—({7h 
Badische Anilin and Soda Fabrik, Germany.) 

10,698, Countina Co1ns, C. Hibberd and J. Barton, 
London. 

10,599. Ecectricat Device for IGNniTINc BURNERS, 
the Reform.-Petroleum-Fe'cuchtung, Gesellschaft M. 
B.Haftung and E. Weinhagen, London 

10,600. ImpRovED SpaRK ARRESTER, J. Shepherd. 
London. 

10,601. PLuNGER for Pumps, P. J. Moore, London. 

10,602. Cigar Hotprr, W. H. Lackenby, London. 

10,603. CrcLies, W. G. Cloke, London. 

10,604. Lirg-Boats, J. Mitchell, sen., London. 

10,605. Matcu-Rox, F. Giles, London. 

10,606. Bei for Cycies, S. Kraus, London. 

10,607. Srermistnc BarrReEts, W. H. Beck. — (G. 
d Onorrio, Italy.) 

10,608. Buoys, H. H. Lake.—(P. C. F. Hoffmann, Ger- 
many.) 

10,609. Cycies, W. J. Barron, London. 

10,610. Watts, W. A. S. Benson, London. 

10,611. Primers for Firinac Guns, C. A. McEvoy, 
London. 

10,612. Hot-waTer Furnace, T. J. Best, London. 

10,613. Enarnes, G. Westinghouse and E. Ruud, 
London. 

10,614. Wixpows, C., R. E, and C. Marshall, jun., 
London. 

10,615, AuTomatic TELEPHONE Apparatus, L. M. 
Ericsson and 8. Ritter, London. 

10,616. Arc Lamps, G. Thomas-Davies, London. 

10,617. Switcn for Evecteic Circuits, H. K. Smith 
and J. Eck London. 


10th May, 1898. 
10,618. Recorprina Apparatus, G. C. Pillinger, Merton 


MITREING Macuines, G. Clemens, Barmen, 

Germany. 

10,620. Opentna Gear for Winpows, J. 
York. 

10,621. Boots and Srogs, A. I. Holmes, Sheffield. 

10,622. Sarety Vatves, G. H. Kendall and R. Gee, 
Huddersfield. 

10,623. VaLve for Borters, G. H. Kendall and R. Gee, 
Huddersfield. 

10,624. NEw COIN-FREED WORKING Device, T. Moore, 


Bousfield, 


eds. 

10,625. Mecuanica Knives, M. Lindsay, Helens- 
urgh. 

10,626, ApsustiIne Sappies of Cycies, J. Campbell, 
Glasgow. 

10,627. Gas Enornes, J. D. MacKenzie and K. A. Mae- 
donald, Glasgow. 

10,628. INFLATED Cusutons, C. H. Berry, Keighley. 

10,629. HanpLE-BARS fur CycLEes, W. Crowe, Bir- 

mingham. 

10,630. CoaL-noxks, G. Edman, Birmingham. 

10,631. Mrrcerisine Corron Cioru, J. Newton, 
Glasgow. 

10,632. BucKLES, W. Porter, Wolverhampton. 

10,633. FastENING Envecoprs, J. Pinless, Burnley. 

10,634. SHoor for Coat, T. Wrightson and J. Morison, 
Stockton-on-Tees. 

10,635. Rina Sprnnina, &c., FRames, G. Whittaker, 
Manchester. 

10,636. Prorectina Pornts of Pencizs, J. Blakey, 
Halifax. 

10,637. Ssirgs’ Furnacr, W. Percy, Workington, 
Cumberland. 

10,638. METAL - WORKING 
London. 

10,639. Sotper, A. Homer, Birmingham. 

10,640. Bucktgs, F. Gameson-Mason, Birmingham. 

10,641. Gavcgs, H. Blanke, Brussels. 

10,642. Ram, W. Wagner, Brussels. 

10,643. Suspensory Banpaces, M. 
London. , 

10,644. Typewritinec Macuinegs, J. E. L. Barnes.{7. 
Cahill, United States.) 

10,645. Trivet for HovsgeHotp Grates, 8. Ibbotson, 
London. 

10,646. AppLIcATION of BrakE-PowER, W. Coulter, 
Manchester. 

10,647. ELectric INcaNDESCENT Lamps, W. J. Phelps, 


Macuines, N. V. Perry, 


Loben thal, 


London. 
10,648. GovERNors, J. M. Tavernor and W. A. Thornton, 
Leed: 


Ss. 
10,649. AppLyinc the Property possessed by CHEMI- 
caL Compounps to Screntiric Toys, J. Henderson, 


Leeds. 
10,650. Lamps, F. A. Gilbert and E. O. Lundin, 
London. 
10,651. Boots, A. G. Brookes.—{(/. B. Hadaway, United 
Evectric ConpEnsers, C. 8. Bradley, 
10,653. PHonocrapa, L. Lobl, Glasgow. 
10,654. AxLe Putters, H. W. D. Dunlop, Lucan, Co. 


Dublin. 
10,655. Borters, R. J. Wilson and A. E. Kitsell, 


mdon. 
10,656. Steves for Paper Macuines, W. Heller, 
mdon. 

10,657. Lamps, R. Thorley, London. 

10,658. Piaster of Paris, W. R. Johnson and G, 
Nichols, London. 

10,659. Taps, B. Sutton, London. 

10,660. APPLYING LaBELs, C. F, Tebbettsand B. V. Page, 
London. 

10,661. Corsets, W. Menzies, Danellan West Ferry, 
Forfarshire. 

10,662. Trre Covers, J. Arkinstall and A. E. Drew, 
London. 

10,663. Brrr, J. F. Adams, London. 

10,664. DravcHT INCREASER for Firr GRATES, W. H. 
Birch, London. 

10,665. VALVES, and C. 
London. 

10,666. Presstne and Frnisuinc CLoru, W. B. Leach- 
man, London. 

10,667. Devices for Supportine Pants, E. H. Henly, 
London. 

10,668. CorK-screws, C. Viarengo and L. Armanni, 
London. 

10,669. Knire CLeaners, R. Hill, London. 

10,670. ORNAMENTING TEXTILE Fasrics, C. J. Christie, 
London. 

10,671. Preventinc Soxution of Zinc in ALLoys, 
A. H. Huntingdon and R. T. Preston, London. 

10,672. EmpeppEpD Metat Supports, J. Mueller, 
London. 

10,673. REFRIGERATING Macuines, W. J. Napier, C. 
Sealy, and B. Malcolm, London. 

10,674. TaBLE Waters, J. A. Mason, London. 

10,675. CuTrinc and Fotpinc Paper, H. H. Lake.— 
(C. B. Cottrell and Sons Company, United States.) 

10,676. Enorngs, J. Keller, London. 

10,677. MoIsTENING Stamps, J. J. Karges, London. 

$78. RoLtiers for Wrnpow Snaps, E. F. Hartshorn, 


H. Schofield Jehan, 


10,679. Rivet-seTtinc Macuines, H. H. Lake.—(H. S. 
wombie Manufacturing Company, United States.) 

10,680. Rorary Pumps, H. H. Lake.—(Hygienic Re- 
Srigeration Company, United States.) 

10,681. FRAUD-PREVENTING Devices, J. G. W. Romans 
and A. D. Grover, London. 

10,682. Enorne, T. Evans, London. 

10,683. Compounp Mixture for PREVENTING STEEL 
ArticLes from RustinG, A. Savage, London. 

10,684, ACETYLENE Lamps, W. P. Barltrop, London. 

10,685. ExH1BITING a Series of Pictures, The Muto- 
scope and Biograph Syndicate, Ltd., and J. Mason, 
London. 

10,686, Cyc Pepats, A. and F. Gay, London. 

10,687. Hotpers for Papers, E, Edwards.—(A. Weller, 
Germany.) 





10,688. Cutmngy Cow1s, P. A. Newton.—(0. Kuphal, 
United States.) 

10,689. Drivinc Gears for CHAINLEsS Bicycugs, T. G. 
Salsbury, London. 

10,€90. Startinc Devices for ELectric Morors, The 
British Thomson-Houston Company, Ltd.—(J. P. 
Stone and S. E. Doone, United States.) 

10,691. CycLe Brakk, J. Arnaude and J. Pollock, 
Cardiff. 

10,692. GENERATION and SroracE of ACETYLENE Gas, 
J. W. Dawson.—(J. Lounge, United States.) 

10,693. Distituation, &e., of Liqguips, E. Theisen, 
London. 

10,694. Sprrroon, H. H. Lake.—(W. A. 
United States.) 

10,695. Composition for CLosinc Puncturgs in TIREs, 
G. J. Betts and F. T. Bower, London. 

10,696. Boots, C. R. L. Lambrecht, London. 

10.697. GRinpING Macarngs, C. H. Norton, London. 

10,698. BirLess Bripwes, E. R. Wetherd, London. 

10,699, Hyprautic Tipat Enaine, H. P. and E. T. 
Brookes, London. 

10,700. TorLerre Comes, H. Traun, London. 

10,701. ASCERTAINING the SPEED of Enarvgs. J. Robin- 
son, London. 

10,702. Bicycves, J. Woolfenden, London. 

10 703. BLorrer Batus, W. P. Thompson.—(F. L. Fuir- 
bank and T. N. Cantril, United States.) 

10,704. WiRE-FoRMING MAcHINgs, J, Atkins, Liverpool. 

10,705. ELtectric Motors, H. P. Davis and F. Conrad, 
London. 

10,706. Brickwork Founpations for BorLers, C, W. 
Thomas, Birmingham. 

10,707. Corsets, J. A. Garneau, Liverpool. 

10,708. TREATING or MERCERISING Cotron, W. Hall, 
Manchester. 

10,709. TREATING Or MERCERISING Corroy, W. Hall, 
Manchester. 

10,710. Batrery, J. Weiss, Liverpool. 

10,711. ALarMs, E. Horn, Liverpool. 

10,712. WATERPROOFING CLOTHES, 
London. 

10,713. Coat, F. Schutte, London. 

10,714. Trap, D. Gilmore, Belfast. 

10,715. Connector for PoLk CnHarns, 8. 
Birmingham. 

10,716. Jars, J. P. Lyon, London. 

10,717. Jars, J. P. Lyon and W. E. 
London. 

10,718 Knitrins Macuings, J. Y. Johnson.—(R. W. 
Scott and L. N. D. Williams, United States.) 

10,719. < pealiad Macuinges, G. C. Marks.—(H. Ba!luet, 
France. 
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10,720. Hair Tir, H. E. Arkwright and C. Lewis, 
London. 

10,721. CENTRIFUGAL APPARATUS, F. G. 
London. 

10,722. SELF - PROPELLED VEHICLEs, J. W. 
London. 

0,723. SELF - INFUSING 
Edinburgh. 

10,724. CYCLE-STORING APPLIANCE, S. H. H. Barratt, 
Londoa. 
25. Botrie, J. Connor, Old Trafford, near Man- 


Stridsberg, 
Hunter, 


Tra-cup, C. K. S. Shaw, 


10,726. The Sarton Air Sappve, J. C. P. Webber, Ply- 
mouth. 

10,727. ANGLE MouLp, B. J. Cooper, Birmingham. 

10,723. WINDOW - BLIND FuRNITURE, J. Robertshaw, 
Manchester. 

10,729. Ferper for Printinc Macutngs, J. Boylan, 
Bradford. 

10,730. Puzzie, S. and R. Riley and T. Winstanley, 
Manchester. 

10,731. Corset Improver, T. Cleary, Liverpool. 

10,732. HaIRDRESSERS’ RUBBER COLLARETTE, G. F, 
Fletcher, Liverpool. 

10,733. Securtnc Broom Hanp kgs, J. Botterly and J. 
Bailey, Walsall. 

10,734. ComBINeD GULLEyY and VENTILATOR, J. E. Place, 
Manchester. 

10,735. Motive Power of Moror Cars, L. Clement, 
London. 

10,736. Devick for Mrrceristnac Cotton Yarn, J. 
Hunter, Derby. 

10,737. Morors for Bicyciks, R. Lucas, Old Charlton, 


Kent. 

10,738. Toots for TootHinc IMPLEMENTS, H. Smith, 
Sheffield. 

10,739. BicyeLes, T. Kendrick, Handsworth, Stafford- 


shire. 

10,740. TorLeT Preparations for Harr, J. Roberts, 
London. 

10,741. Gas-INHALER, F. Round, Southport. 

10,742. Dressinc Org, G. F. Wynne and J. 8. Borlase, 
Minera, near Wrexham. 

10,743. Door Burrer and Prorecror, J. Davies, 
Cardiff. 

10,744. WHEExs, G. L. Scott, Manchester. 

10,745. WasTrE PREvENTER, T. Drew, Plaistow, Essex. 

10,746. PLant for MANUFACTURING Gas, H. Simon, 
Manchester. 

10,747. Rattway Siena, H. T. Everist and F. Burcher, 
Birmingham. 

10,748. Broocues, T. Horton, Birmingham. 

10,749. Caps, A. Hoffmann, Glasgow. 

10,750. Cottection of House Reruse, J. A. Brod e, 
Liverpool. 

10,751. Trres for VeLocipepE Waeets, W. F. Hill, 
Dublin. 

10,752. Powper Distrisutors, E. C. Pannett, W. P. 
Neden, and J. Hawkins, London. 

10,753. PorTABLE Spray Lamps, G. Rose, Bishop- 
briggs. 

10,754. Sprinc Drivine Mecuaniss, T. P. Bache, Bir- 
mingham. 

10,755. BRakE MECHANISM for CycLEes, R. A. Pope, 
Birmingham. 

10,756. Boarps for PLayiInG 
Southampton. 

10,757. TEXTILE Fasrics, J. Miller, sen., and J. Miller, 
jun., London. 

10,758. MetHops of ADVERTISING, G. C. 
London. 

10,759. PREVENTING BorLeR INcRustTaTION, L. Lewis, 


Cuess, F. Messervy, 


Lundburg, 


ndon, 
10,760. SecuRING Parcet Post Baskets, W.J. E. Candy, 
London. 
10,761. Toots for Constructinc Boxss, L. Cooper, 


mdaon. 
10,762. Vatves for Pneumatic TirEs, W. E. Jones, 
ondon. 

10,763. Treatment of Catcium Carsipr, J. Sartig, 
London. 

10,764. Cement Kins, A. R. Bennett, London. 

10,765. Cicars, A. E. Gleed, London. 

10,766. CIGARETTE MOUTHPIECE, F. R. M. and J. Gloag, 
London. 

10,767. HanpDLE-BaRs for Bicycies, A. R. Dickinson, 
London. 

10,768, Macutne for PLantnea Stone, J. G. Faulds, jun., 
Glasgow. 

10,769. TuBULAR Rupper CyciE Tire, J. F. H. Betts, 
London. 

10,770. Locks for RatLway CARRIAGES, C. 
Brussels. 

10,771. AMBULENT System or Postinc, E. Raymond 
and J. Laurent, Brussels. 

10,772. Supports for Barres, H. G. Chamberlain, 
London. 

10,773. WASHING MACHINE, W. Williamson and Co., Ltd., 
London. 

10,774. Distittinc and REcTIFYING APPARATUS, A. 
Skassa, London. 

10,775. Fitters, H. A. Desrumaux, London. 

10,776. Gotr CLuss, R. L. Urquhart, London. 

10,777. The Pin Watca Rina Fastener, H. J. Fisher, 
Cheltenham. 

10,778. PNeuMATIC TiRE ATTACHMENT, M. Delcambre, 
London. 

10,779. BicycLE-DRIVING MECHANISM, J. T. Pedersen, 
London, 


Gérard, 





10,780. Letrer - copyina Apparatus, G. Wright, 
London. 

10,781. Foa Sienats, J. G. Dixon, London. 

10 782. Toy, O. Hanks, London. 

10,783. PRopELLING Toy Boats, C. R. 8. J. 
London. 

10,784. Workinc Raitway Sienazs, R. 8. Glover, 
London. 

10,785. Sprrit Stove, M. Salomon, London. 

10,786. PraNnororts Vamprna, F. 8. D. Scott, London. 

10,787. Rattway Gates, E. and V. Dorr, London. 

10,788. Prpk Wrencu, O. M. Miller, London. 

10,789. TrvBER Wacons, J. A. Snodgrass and J. W. 
Whitfield, London. 

10.790. Hanp Saws, R. C. Powell and M. V. Patton, 
London. 

10,791. VEHICLE Wuee ts, J. Corp, London. 

10,792. Vapour Lamps, G. F. Redfern.—( I’. Posno and 
L. Morrison, Belgium.) 

10,793. CAMERA Suproxts, W. R. Bigsly-Chamberlin, 
London. 

10,794. Fotpinc Bepstrap, H. W. Potter, London. 

10.795. Wires, A. Dunckley and F. J. Blackett, 
London. 

10,795, INDIA-RUBBER Batts, E. E. Lord, London. 
0,797. WHRELS, T. Sterné, London. 

10,798. STARTING TRAMCARR, kc, W. B. Carpenter, 
London. ce) 

10,799. Vent, G. A. Brookes, London. 

. PENHOLDERS, S. F. Cuffe and O. 


Hallé, 


F. Odell, 

- Ho_prr for Cuurn Lapgts, C. H. Robotham, 
London. 

10,802. Drivina Betts, F. Beck, Liverpool. 

10,803. Hor-arn Enotes, E. A. Mitchell, London. 

10,804. Brakk for Cycies, J. Holloway, F. Gibson, 
and J. Coxeter, Birmingham. 

10,805, Primary Bartrerigs, F. H. Perry, Liverpool. 

10,806. Oprarnina Cocoa from the Cocoa PLant, A. 
White, London. 
10,807. TREATMENT of GLass, J. T. Newell, London. 
10,808. Morsk TkLEGRAPH APPARATUS, Siemens Bros. 
and Co., Ltd.—(4. Tribelhorn, Argentine Republic.) 
10,809. Compounps for use as Ferments, H. G. Turner, 
London. 

10,810. Arr Cusnions for Printina Macuines, W. B. 
Yates, London. 

10,811. ALTERNATING CURRENT Meters, S. Richardson, 
London. 

10,812. PurtFyine Water, F, W. Golby.—(E. Ouliniére, 
France ) 

10,813. PAPER-FEEDING APPARATUS, C. V, 
Prince, London. 

10,814. VecrTaBLe Gives, F. Hepburn, London. 

10,815, BurninGc of ACETYLENE Gas, F. 
London. 

10,816. ELecrricaL Two-way 
Hintzl, London. 

10,817. Bunks for Beer Casks, C. H. Moon and J. T. 
Gent, London. 

10,818. ELectriciry Meters, G, Hookham, London. 

10,819. PHoro-pRintiING Frames, A. Fell, London, 

10,820. ALARM Revotver, F. Messedat, London. 
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10,821. Evectro PLatr, 8. Cowper-Coles. London. 

10,822. Non-conpuctor of Water, A. E. Green, Cardiff. 

10,823. CHLORINE, W. A. Harper and J. L. F. Vogel, 
London. 

10,824. ATTACHING ARTICLES to VELOCIPEDES, C. W. 
Hathaway and the Triumph Cycle Company, Ltd., 
Coventry. 

10,825. CARRYING INFLATORS on VELOCIPEDES, C. W. 
Hathaway and the Triumph Cycle Company, Ltd., 
Coventry. 

10,826. Tuses, B. F. McTear and W. Lindsay, Rainhill, 
Lancashire. 

10,827. Puzz_e or Game, H. King and D. Ross, London. 

10,828. Quapric PickLE Fork, J. Simon, Drayton, 
Salop. 

10,829. ApsustiInc CoupLInG WueEts for Rovina, 
E. Hothersall and Howard and Bullough, Limited, 
Accrington. 

10,830. Lusricant for Cycte CuHatns, G. 
London. 

10,£31. Boots, SHors, and Surppers, A. J. Howard, 
London. 

10,832. Bricks, T. C. Fawcett, Ltd., and T. C. Fawcett, 
Halifax. 

10,833. IMPROVED WASTE-WATER CLoseTs, W. Oates, 
Halifax. 

10,834. INCANDESCENT Gas Burners, G. Hopp, Liver- 
pool. 

10,835. VALVE Tap, J. W. Judge, Harrogate. 

10, FLUID-PRESSURE ENGINES, F. W. Lanchester, 
Birmingham. 

10,837. SHEET Music Turnover, T. Joyner, Poole. 

10,838. Winpow or Giass TaBLEts, N. Jamieson, Glas- 


Gartzke, 


gow. 

10,839. Horse Couuars, F. 8. Willoughby and G. Hard- 
wick, Manchester. 

10,840. Rims for Pneumatic Tires, T. and T, Coombs, 


eds 

10,841. CycLeE Brake-work, C. T. B. Sangster, Bir- 
mingham. 

10,842. StarTiING TRAMcARS, T. Gregory, Manchester. 

10,843. MetrHop of Makino Gotr Batts, J. Dunn, jun., 
Glasgow. 

10,844. BEVELLING Piano Hammer Heap, H. Scholl, 
London. 

10,845. Means of OpENING WiNbDows, W. Midgley, Man- 
chester. 

10,846. Papgrk Hanornes for Wats, J. E. Farrow, 
Manchester. 

10,847. CycLe WHEELS,W. H. Parker, Wolverhampton. 

10,848. Dynamo Exvecrric Macuines, 8. G. Brown, 
Bournemouth. 

10,849. SecurtnG SappiEs to Cycies, E. Woods, Man- 
chester. 

10,150. Vent Peas, W. Walker, Manchester. 

10,151. Cyciges, C. Hervey, Stechford, Birmingham. 

10,152. RuppER Brakkss, W. Hastie, Glasgow. 

10,853. Baas, A. Mansfield and W. C. Watton, Bir- 
mingham. 

10,854. Stee. Pipg Water Conpuits, A. L. Lloyd, 
Birmingham. 

10,855. FLANGED Furnace Fvuves, J. I. Brooker, Leeds. 

10,856. Beps, T. Christie, Glasgow. 

10,857. AUTOMATIC Brakes, E. Roberts and J. Davis, 
Glasgow. 

10,858. Percues of Birp Cacxs, A. Lawrie, Bir- 
mingham. 

10,859. UmBprewia Rios, J. Grant, London. 

10,860. PorTIERE Rops, F. Crisp, Birmingham. 

10,861. Eases, J. H. Newman, West Croydon. 

10,862. PHOTO-MECHANICAL PRINTING, A. 
London. 

10,863. SpreED WHEEL and Frame, A. Smith, London. 

10,864. Exrractinc Merats from Orgs, J. Armstrong, 
London. 

10,865. Toot, A. W. McL. Keen, London. 

10,866. TypEwRITERS, F. Lambert, London, 
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SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette. 


596,271. Cootinc Device ror Expiosive ENGINES, 
F. W. Lanchester, Alvechurch, England.—Filed 
November 30th, 1896. 

C’aim.—(1) In combination with the cylinder of a 
gas or oil engine, a jacket enclosing the same, means 
for forcing air into the jacket, and an air-blast regulat- 
ing device consisting of a damper and a compound 
variable expansion shaft located in the path of the 
air blast, with means for driving it from the engine 
to close or open the damper, substantially as described. 
(2) In combination, the cylinder, the air jacket, the 
means for supplying an air blast to the jacket, the 
damper and the thermal regulator connected with the 
damper to control the position of the same, the said 


Windham, | 





SSS 
regulator being located at the exit o 7 
being adapted to be heated by direct Cont last and 
air passing from said jacket, substantially ay de = the 
(3) ‘The combination of the cylinder of a ona bed, 
the jacket inclosing the same, means for foreen” 
into the jacket, and an air-blast regulating dea 
8 ce 


r 


comprising a damper, a compound variable-expane 
shaft extending aoe ig of the = blast, ant 
the connection Letween the said regulatoy and ~ 
engine for driving the compound shaft, substantig “ 
as described, — 
596,491. Mirtinc Macuine, F. 0. Furie! 
lowa.—Filed February 25th, 1896. 
Claim.—(1) In a milling machine, a supporting ; 
rail, a saddle which is moved back and foth tee 
and an intermediate saddle which moves upon a hort 
zontal curved line, combined with a bracket which hi 
adapted to be revolved upon the saddle, and a spindle 
journalled in the bracket, substantially as shown 7m 
Ina milling machine, a cross rail secured to the hous. 


536.491] 


1, Dubuque 
; 





ing, a primary saddle adapted to be moved along said 
rail and having a concave dovetail on its outer side, 
and an intermediate saddle having a convex dovetail on 
one side to engage the concave dovetail in the primary 
saddle, whereby the sliding of the intermediate 
saddle on the primary saddle will swing them in and 
out of a parallel with each other, for the purposes 
shown. 
596,494, Hor-sLast Apparatus, 0. S. 
Buffalo, N.Y.—Filed October 29th, 1806. 
Claim.—The combination with a blast conduit having 
an inlet for the cold air at one end and an outlet for 
the heated air at the opposite end, of an endless slag 
conveyor arranged lengthwise within the same, said 


Garretso 
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conduit entirely closing said conveyor, a device for 
supplying the fluid slag to the conveyor arranged near 
the outlet of the blast conduit, and means whereby 
the congealed slag is discharged at the inlet of the 
blas conduit, substantially as set forth. 
596,558. Dritiisc Macuines, W. FV. 
Syracuse, N.Y.—Filed May 5th, 1896. 
Claim.—{1) In a drilling machine, the combination 
of a supporting frame, a reciprocating revoluble tool 
carrying spindle provided with tight and loose pulleys 
of substantially equal diameter arranged end to end, 
a belt passing over the loose pulley and movable upon 
the tight pulley as the spindle is moved lengthwise, a 
friction piece engaged with the supporting frame for 


596,558] 
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fit 


holding the spindle in its inoperative pcsition, and 
means for adjusting the friction piece, substan- 
tially as and for the purpose described. (2) In & 
drilling machine, the combination of a reciprocating 
tool carrying spindle provided with tight and loose 
pulleys of substantially equal diameter, the loose 
pulley being arranged beneath the tight pulley 
and adjacent thereto, a belt passing over the loose 
pulley and movable upon the tight pulley as the 
spindle is depressed, a rocking spindle connected to 
the former spindle, a supporting frame, a friction 
piece connected to the rocking spindle and having 4 
curved face engaged with the frame, and means for 
adjusting the friction piece, substantially as and for 
the purpose described, 
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described, RENCH AND ENGLISH TECHNICAL EDUCA- 
forcing at — TION. 

f air 

ee Sy + on French technical education which Mr. Chas. 






at wl Perry has recently presented to the Department 





Copland * and Art of the Committee of Council on Educa- 
of Be to all intents and purposes, an indictment of 





op tion is, 
. English 0 
till the end 


mary of the 





iethods of trade teaching. It is true that not 
of his report do we find any categorical sum- 
offences and defects of which our English 
‘vstem is deemed guilty, nor are the methods which 
ae is in France actually contrasted with those followed 
= country till towards the conclusion of the Blue- 
= i before us; but to anyone who has studied English 
tod even superficially, it will be felt all through that 
English system is arraigned. What answer the Com- 
er of Council on Education will make to the charges 
rich are preferred against them remains to be seen. In 
the meantime it would be well that our readers should be 
made acquainted oes at any rate, the salient points of 
y's report. 

ie the hi 0 of technical education in France in 
187880, with the ministerial difficulties it met, and with 
the building ultimately of the Ecoles Pratiques de Com- 
e ou d’Industrie in 1892, from the ruins of the Ecoles 
Manuelles d’Apprentissage and the Ecoles Primaires 
Supérieures Professionelles, we have little to do. It is 
sufficient to note that the Ecoles Pratiques differ from 
the other two schools in that they make a serious 
attempt to teach a trade, and not merely to engraft a 
“smattering of technical education” on to a general 
scholastic curriculum. With the exception of the three 
national schools at Vierzon, Voiron, and Armentiéres, of 
these earlier schools, “it may be confidently affirmed 
that, so far as the real interests of technical education are 
concerned, they have failed to fulfil the task assigned to 
them. The cause of this failure is, no doubt, ina measure 
due to the ‘divergent tendencies” of the Ministry of 
Public Instruction and the Ministry of Agriculture and 
Commerce, who had the joint direction of them. The 
three schools excepted, the first of which, Vierzon, was 
intended as a pattern for similar establishments and was 
sanctioned by a decree of 1881, are founded on a rather 
wider and different basis, but at the same time “all 
specialisation in manual instruction” is avoided. They 
are not, writes M. Buisson, Director of Primary Instruc- 
tion, “in any sense, special technical schools, mpre or 
less complete schools of engineering—Ecoles d’Arts et 
Métiers ; they are associations of schools comprising an 
infant and a primary elementary school, and at each 
stage technical instruction which, commencing from the 
earliest age, when it is of little importance, continues up 
to the very end of the course, when it becomes of the 
first moment.”’ ‘* These schools,” Mr. Perry says, ‘‘ may 
be regarded as representing the highest ideal formed by 
the I'rench State of a combined general and technical 
education. They stand as the official solution of a diffi- 
cult, if not insoluble, problem.” 

Although these schools were ostensibly under the 
direction of the ministries of Public Instruction and of 
Commerce and Industry, yet as the whole cost of main- 
tenance was laid on the former the power of the latter 
“was virtually limited to tendering advice.” There is a 
gentle irony in the fact that it was the latter ministry which 
first recognised the failure of the educational system which 
resulted in 1892 in the creation of the Ecoles Pratiques. 
There are at present ten such exclusively industrial 







<Pansion 
Hast, and 
and the 
tantially 


Duly 
uque, 


Ng Croag 
thereon, 
1 & hori. 
‘hich is 
Spindle 
wn. (2) 
1€ hous. 


mere 





wing 
t for 
slag 


sajd 


| schools ; eleven industrial and commercial, three of which 
vd ave for girls, and one purely commercial establishment. 
ny The total number of pupils amounts to 3125. The object 
he of these schools is clearly defined in the circular issued at 


: the time of their foundation by the Ministry of Commerce, 
4 ; from which the following passages are abstracted :— 
n q The Ecoles Pratiques are intended to form clerks—emp/oyés de 
and workmen whose services can be at once utilised in 
. : the counting-house and the workshop. The value of a general 
Ee education, both for its own sake and as a necessary basis for 
technical knowledge, is of course incontestable. No one would 
r j desire to banish it from the Ecoles Pratiques, which will include 

: some primary instruction, and into which no boy will be admitted 
who has not fulfilled the conditions imposed by the Compulsory 
Education Bill of March, 1882. On the other hand, it is essential 
that special provision should be made at the present time for the 
requirements of industry and commerce. The keenness of inter- 
national competition has revolutionised the conditions of trade. 
The wholesale use of machinery, and the minute subdivision of 
labour, has practically extinguished apprenticeship in the work- 
shop. Yet, in view of the constant changes to which machinery is 
subject, it is evident that there never was a time when it was so 
rejuisite that workmen should possess scientific knowledge, and 
should be thoroughly versed in all the requirements of the work- 
shop. It is the special aim of the Ecole Pratique to fill the void 
which now exists Hoth in commerce and in industry. 
_Of them Mr. Perry writes :—“ In the Ecoles Pratiques de 
Commerce ou d’Industrie, the French State has for the 
first time successfully introduced the principle of trade 
teaching into the general system of primary technical 
education. The fact that these schools are the out- 
come of much controversy and many years of effort 
entitles them to be regarded with some interest.” It is 
not improbable that the sphere of influence of the Ministry 
of Commerce in this direction will extend considerably, 
and the conversion of the three successful national 
schools of Vierzon, Voiron, and Armentiéres has even 
been mooted. With this brief account of the present 
position of technical schools in France, we now pass to 
the discussion of matters of a more general character, 
which occur in the last part of Mr. Perry’s report. 

Mr. Perry is persuaded that in the study of the methods 
Which years of struggle and experiment have developed 
in France, England may find a solution to the difficult 
problems of technical education. With the deepest 
respect for Mr. Perry’s opinion, which we know is based 
upon a careful investigation of French systems, we 
venture to suggest that sauce for the goose is not of 
necessity sauce for the gander in a case of this descrip- 
tion. The whole conditions of trade teaching in France 
are so radically different from those of this country that 
we doubt if French methods could ever gain acceptance 
in England. It must be remembered—and this is a point 
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which Mr. Perry appears to have overlooked—that the 
necessity for “‘ Ecoles Pratiques ’’ did not appear until the 
whole system of trade apprenticeship began to crumble 
away. Mr. Perry, indeed, observes this when he writes : 
‘*Chambers of Commerce and leading manufacturers had 
for years past urged upon the Government the necessity 
of taking measures to arrest the decline of technical 
skill, which was due to the very unsatisfactory conditions 
attending ordinary apprenticeship in the workshops, and 
which was seriously affecting the interests of the 
country,” but he is either not well acquainted with the con- 
ditions of apprenticeship in this country or does not ascribe 
to them the importance which they are conceded by the 
majority of British authorities. We may say without the 
slightest fear of contradiction that even in professorial 
circles there would hardly be heard one voice raised in 
opposition to our system of apprenticeship, and there is 
certainly not one of our great engineers, or of our im- 
portant engineering societies, by whom the value of a 
course of instruction side by side with the workmen, and 
under the conditions which obtain in concerns conducted 
on commercial grounds, is not rated as a point of the 
greatest importance in technical education. It may, 
indeed, be said that the “‘ Ecoles Pratiques” are not 
intended for the education of professional engineers, &c., 
but for the artisan or tradesman. Even here we have 
no hesitation in saying that few masters in England 
would willingly concede the reduction of the usual term 
of apprenticeship on the ground that a_ collegiate 
technical training had been given. Mr. Perry, indeed, 
in contrasting the English and French methods, 
recognises that our own system rests on ‘the supre- 
macy of the trade shop,” but from what follows 
we gather that he considers the position of England 
equivalent to that of France fifteen to twenty years ago. 
The difference, he says, is one of degree more than of 
kind, and apparently anticipates that early in the approach- 
ing century we shall have “écoles pratiques”’ similar 
to those of our neighbours. We can only say that we 
trust that if such schools are ever instituted in this 
country it will not be on account of the overthrow or 
downfall of our apprenticeship system, which has, beyond 
all question, served us in the past as no other system 
could have done, and on which we are conservative 
enough to believe the future position of English 
engineers must be based. There can be absolutely no 
objection to schools of practical instruction—we are ready 
to admire those of 'rance—if they are kept within certain 
bounds. The danger lies in the possibility of a scholastic 
training usurping, even in part, the training of ‘“ trade 
shops.” As long as the education of the “‘école pratique” 
is kept to the limit of making the apprentice more apt to 
learn, it is well; but as soon asit oversteps that mark and 
attempts to teach a trade under the fictitious conditions 
which must of necessity obtain in an educational establish- 
ment, it becomes a menace to the system which has 
served us admirably since the beginning. ‘A system,” 
writes Mr. Perry, ‘‘ which aims at forming apprentices 
whose services are of immediate utility to the trade must 
necessarily include the principle of specialisation,”’ and “‘ at 
the present time specialisation is regarded as an essential 
feature in all Government schools.’’ We believe this is 
one of the points on which Mr. Perry would lay particular 
stress, if desired to show where English education was 
many years behind that of France. The object of 
technical instruction in this country has been to render 
the student apt for learning ; but little attempt has been 
made to teach a definite trade. We are not now speaking 
of ‘evening class education.” On the same grounds we 
adhere to the teaching of Euclid in this country as a 
basis of a logical understanding, but in France it has 
been rejected for many years, and replaced by a very 
matter-of-fact geometry, which calls only for a little 
manual dexterity and neatness, and hardly exercises the 
reasoning faculties at all. It is in their intention to 
specialise that the greatest difference between the new 
school in France and the existing school in England 
seems to us to lie. Putina nutshell, the question to be 
answered is this: Is it better to give a general educa- 
tion which will fit the student for development in some 
particular line later, or to instruct him specifically in the 
trade which he desires to take up with a view to shorten- 
ing his term of apprenticeship ? 

We believe that in England the majority would decide 
in favour of the former, and we think rightly. In 
France, the Martiniere, at Lyons, corresponds most nearly 
with our typical technical schools. Mr. Lang, the director 
of this school, wrote only a few years ago to the effect 
that the school was intended to fit the scholars indiffer- 
ently for all professions, but does not teach them any 
profession or trade in particular. This, as we have said, 
seems to us to be the desideratum of a technical school. 
In this, too, the English system is well supported by the 
American, and in a minor degree by the German. The 
fact seems to be that, if a practical education is to be 
taken seriously, the standard must be kept low. If it is 
merely used in a minor capacity, as in this country, 
supplementary to a literary education, it does, we admit, 
tend towards mere “playing at workshops ;” but then 
neither the time nor the expense is great, and the pupil 
is taught some things which it is of advantage for him 
to know before entering on his actual apprenticeship, 
and which he is more or less unlikely to learn in the 
factory. But if the techrtical education is kept at the 
low standard of merely giving manual instruction in 
trade methods, then we fail to see that it is in any way 
superior to the apprenticeship system, and it involves an 
expense in material for which there seems little or no 
compensation. 

The rapidity with which conditions in all trades are 
changing makes the subject of technical education one 
exceedingly difficult to deal with. The enlargement of 
manufacturing establishments to dimensions which were 
scarcely conceivable a few years ago have practically 
withdrawn that personal interest in the education of his 
apprentices which the master at one time showed. 
Moreover, the continued subdivision of the work, as the 
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organisation of the shops grows higher, leads to economic 
differentiation which necessitates the strictest limitation 
of handicrafts, so that the apprentice undoubtedly runs 
the risk of being taught to do only one thing. But if 
the time comes, as it may do, when legislation on such 
a point is needed in this country as it has been in France, 
we may hope that it will be turned to the re-establishment 
on firmer basis of our apprenticeship system, and not tc 
its overthrow and replacement by a scholastic system. 

In Mr. Perry’s report there are very many points on 
which we are entirely in accord with him. He has, we 
think, made an honest attempt to put the matter clearly 
and straightforwardly before his Committee; and he will 
be, we feel sure, the first to admit that there are many 
sides to the question, and that a decision in favour of 
the French system, without a careful examination of 
the conditions which obtain in this country, would be 
unpardonable. In conclusion, we cannot do better than 
quote a passage from Mr. Perry which, reflecting as it 
does on our supplemental system—evening classes, 
extension lectures, and so on—deserves very careful 
attention. 

As a further trait, natural to a system of supplemental instruc- 
tion, may be noted a defective sense of proportion, a tendency to 
regard the industrial world in the light of an Oriental bazaar, in 
which every trade and craft is represented, but where none has 
any preference over the other. It is in harmony with such a con- 
ception that ironmongery and dressmaking, plumbing and bee- 
keeping, carpentry and cookery are mentioned in the same breath, 
and that instruction in one or all of these subjects is ‘‘ provided” 
with equal impartiality. A scholastic system, on the other hand, 
regards certain forms of industrial activity as standing, in virtue 
of the wideness of their scope, and the diversity of their applica- 
tion, in a position of unquestioned pre-eminence. These it culti- 
vates and fosters by organised methods, viewing them as the main 
arteries through which the industrial life of the country flows. If 
there is any drawback to the enormous increase of supplemental 
technical instruction in this country, it would appear to consist in 
the fact that the display of so much energy may blind us to the 
truth that such instruction, however extended, can, from an 
international point of view, as an equipment against foreign com- 
petition in trade, never replace the solid advantages of a regular 
and systematic school training any more than university extension 
lectures can replace the universities, or the volunteer movement 
the regular army. 

In these few sentences Mr. Perry has painted at once 
the virtues and defects of English supplemental technical 
educational methods, and has supplied the much-needed 
warning that foreign competition cannot be successfully 
met with the weak arm that a supplementary technical 
education supplies. If large sums of money are to be 
spent annually on technical instruction, it would be far 
better to devote them to a thorough education of a 
small number of students, than to spend them broad- 
cast on giving superficial instruction which results in 
nothing better than the development of a few more 
parlour engineers and amateur artisans. 








THE MARITIME CONGRESS. 





In the interests of inland and maritime navigation it 
is satisfactory to find that the meetings of the luter- 
national Congress on these subjects established in 1885 
have not fallen through, as at one time they seemed 
likely todo. It was originally intended that a meeting 
should take place at intervals of two years. At the last 
meeting held at the Hague in 1894 two invitations for 
the next Congress were considered, one from Italy and 
the other from Portugal. The former was accepted, and 
the meeting was expected to have been held last year, 
but for reasons which have not appeared the arrange- 
ments necessary for holding the meeting were not 
effected. Fortunately the Belgians, who originally organ- 
ised the Congress, the first meeting having been held 
at Brussels in 1885, have come to the rescue, and under 
the patronage of the King, have organised a very strong 
committee, consisting of 124 members representing the 
chief departments of commerce, navigation, and engi- 
neering in that country, and have issued invitations for a 
meeting in July next. A Maritime Congress was 
also established in 1889, and held a meeting at Paris, a 
second meeting being held in London in 1893. As the 
subjects dealt with to a great extent have been common 
to both Congresses, and the members who attended more 
or less the same, it was decided at the last meeting at 
the Hague that for the future the two should be united, 
and the coming Congress is, consequently styled ‘‘ The 
International Congress on Navigation.” 

Each of the Congresses already held has been very 
largely attended by representatives from nearly all the 
civilised countries of the world, over 600 members having 
attended at the Hague meeting. With the exception of 
the Manchester meeting, the English representatives 
have not been as numerous as they ought to have been, 
considering the vast navigation interests of this country, 
and the advantage to be obtained by those having charge 
of our rivers, harbours, docks, and canals, in meeting the 
representatives of other countries, exchanging ideas, and 
having opportunities afforded of inspecting the works 
which have been carried out for the development of 
commerce under the most favourable circumstances. 
One reason that perhaps accounts for the lack of English 
members is that their attendance depends on their own 
individual action, and the costs have to be paid out of 
their own pockets, whereas a great number of the visitors 
from the Continental States are delegates sent by their 
respective Governments at the expense of the country 
they represent—an example that might profitably be fol- 
lowed by many of our harbour and navigation authorities. 

The subjects to be discussed at the forthcoming 
Congress relate to canalised rivers; the utilisation of 
water at weirs for motive purposes; resistance to the 
movement of boats, and mechanical traction; tidal rivers 
and ship canals ; dredging in tidal rivers and estuaries ; 
seaports and harbours and docks, quays, warehouses, and 
equipment generally. Seventy-five papers have been 
sent in, which will be printed and issued before the dis- 
cussions take place. Opportunities will be afforded of 
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visiting the works and river at Antwerp, which will be of 
peculiar interest in view of the proposed improvement 
of the river Scheldt, a description and illustration of which 
we have given in recent numbers of THE ENGINEER; 
also of the new port at Heyst; and the canal and other 
works at Liége. 

There is one fault in the constitution of these Con- 
gresses to which we think attention ought to be drawn, 
and which should be amended at the forthcoming meet- 
ing, and that is the want of any permanent organisation. 
The whole constitution of the Congress dies at the end of 
each meeting, and there is nothing to revive it except 
the voluntary action of the delegates who may have con- 
veyed the invitation for the next meeting. During the 
interval there are no officers or office to which applica- 
tion can be made for information. It would add to 
the utility and efficiency of the institution if a per- 
manent secretary and office in any central city were 


established, with one representative in each country from | 


which members principally attend. 

It may be useful to add that the secretary of the 
Belgian Congress is Mons. Dufourny, and the oftice of 
the Congress is 28, Rue de Louvain, Brussels. The 
subscription is £1, and members who join but are unable 
to attend the Congress will be supplied with full copies of 
the papers and proceedings. 








TORPEDO DISCHARGE TUBES. 


THE following article is, with few alterations, a reprint of 
a report and description recently prepared by Sir William 
(Armstrong, Whitworth, and Co., of their new torpedo dis- 
charge tube. We have thought it advisable to give it in its 


original form, with the omission of certain parts, so that it | 


may be regarded as official; only in the description of the 
tube itself we have found it necessary to supplement the 
original report in a few places :— 

The dangers which attend the use of above-water torpedoes 
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| 
| a single motion is necessary on the part of the operator. 
| A cordite discharge for above-water torpedoes had been 
| very successfully worked out at Elswick, and it was deter- 
| mined to embody this arrangement if possible in the design 
| for submarine discharge. It is not, however, claimed that 
| there is great advantage in cordite discharge over air 
discharge. Cordite is always ready for use, and it has 

| been shown to give very even results. The firing arrange- 
| ments with cordite discharge are also very simple; they are, 
| in fact, precisely similar to those which have been so long in 
use, and are so thoroughly reliable with ships’ artillery. 

| With the Elswick submerged tube the use of cordite makes 
| the automatic withdrawal of the spoon after ejection of 
the torpedo much more perfect, for the gases cool rapidly 

| and so lose much of their pressure, which would otherwise 
| balance the pressure due to the head of water tending to 
force the tube in. But for air discharge it may be claimed 

| that compressed air will always be available as long as 
| torpedoes derive their motive power therefrom. It only takes 
| a few seconds to charge the impulse reservoir, and air is 
| always procurable, whereas cordite may not be. A large pro- 
| portion of the Elswick tubes are fitted for both air and 

cordite impulse. 

With these principal points in view the Elswick design was 

| undertaken, and in order to save time and cost, a model, 
quarter size, was made for experimental purposes. This 

| model—Figs. 1 and 2—was attached to the side of a large 
| tank, and close to its orifice a vertical column was erected. 
Sluice valves were also fitted, so that the water in the vertical 

column might, by simultaneously opening the sluices, be 

suddenly allowed to rush past the model submerged tube, 

entering into the tank on one side and leaving it on the other. 

| Thus, instead of the ship with the submerged tube passing 
through the water, the water was made to pass the submerged 

| tube. The vertical column was made of sufficient height and 
capacity to ensure a large volume of water passing the tube 
at a speed of rather over 20 knots per hour. An automatic 
arrangement fired the torpedo through this passing stream 
just when it acquired its highest velocity. The water was let 
| loose by releasing the ball B, which in falling jerked the 
| levers which held the sluices shut. The float A, in falling 
with the water, lifted a brass ball between two contacts, 

which automatically closed the firing circuit. Although the 
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Figs. 1 and 2—EXPERIMENTAL TORPEDO TANK 


are well known. It has therefore always been recognised 
that torpedoes should be kept below the water-line and dis- 
charged from submerged tubes or guns, but the difficulties 
of carrying this out in practice have also been considered 
as almost insurmountable. 

In the first place, the problem is not one to be worked out 
only in a drawing-office. Experiments and practice are | 
necessary in order to verify calculations and to obtain 
experience. But to make experiments it would be necessary 
to employ a large ship capable of steaming at high speed. 
This ship would have to be docked not only when first fitting | 
the submerged apparatus, but also after any accident which | 
might occur during the experiments. The mere running of 
the ship at high speed would be a most costly matter, and, | 
taken altogether, the cost of producing a submerged torpedo | 
apparatus has appeared so formidable as to check all private 
manufacturers, however strong their desires may have been 
to solve the problem. That these apprehensions were justi- 
fied is beyond dispute, for it is no secret that the English | 
submerged torpedo tube—the first, and, indeed, only one, in | 
successful operation before the introduction of the Elswick 
tube—cost in its production a sum which very few other 
nations could have afforded. 

But after the Chino-Japanese war all Governments when 
demanding designs for new warships made it almost a sine 
qua non that the torpedoes should be discharged from below 
water. The problem, therefore, had to be faced, and this 
was accordingly recognised at Elswick. 

In the latest pattern of English submerged tube three 
separate operations are necessary each time the torpedo is 
ejected. (1) The bar or shield—which corresponds to the | 
Elswick spoon—has to be run out; (2) the torpedo has to be 
ejected; (3) the bar has to be withdrawn. When the Elswick | 
design was prepared it was determined to try and combine | 
all three motions. 

It will be observed that if the shield, bar, or spoon and the 
torpedo be ejected together there may always be the risk of 
some cause impeding the shield while the torpedo pursues 
its course. The torpedo guides under such circumstances 
would leave the grooves in the shield before the latter was 
entirely out, and the torpedo would certainly be injured or 
deflected abnormally. But in the Elswick design this cannot | 
happen, for the two actions—those of running out the shield | 
and ejecting the torpedo—are separate, but they follow each | 
other automatically in proper order and place, although only 





results from this arrangement could not be considered con- 
clusive, yet they led to most useful information, and gave 
confidence to the designers. Then, when a full-sized sub- 


merged tube was constructed, a large tank was made, and a | 


full-sized dummy torpedo was ejected round after round, until 
all the points connected with submarine discharge from a 
ship at rest were settled, for it was found impossible to repeat 
the passing water experiment on a full-sized scale. 

In the meantime the firm had undertaken to equip two 
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Japanese ironclads, the Fuji and Yashima, with submerged 
tubes, and before these tubes had been erected on board 
orders had also been received for submerged tubes from the 


| Norwegian, Chilian, Brazilian, and Portuguese Governments. | is being ejected with the ship steamin 
| help to lighten the spoon. 


For submerged practice it is necessary to fit the torpedoes 
with guides, as shown in Fig. 3. 

A torpedo was thus fitted at Messrs. Whitehead’s works, 
Portland, and sent to the Fuji, which battleship, after having 
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| balance the pressure exerted on the head when the 


taken part in the naval review, had gone to Portland 
July 14th her trials took place. Only one, the : 
submerged tube, was employed. A round at 1 
first fired with a dummy, the tail of which wa 
before the torpedo was put into the tube. It was 

that this would be of much consequence, but in its | 
condition it lacked strength to take the strains, especially 
no intermediate guide was fitted to the torpedo, The ad 4 
however, proved instructive, for the tail jammed itself ‘ 
firmly in the tube that, although it was nearly wrenched of, 
it stopped the torpedo, which remained in the Spoon or 
shield, the guides on the torpedo being just at the end of the 
| Srooves. In this postion it would produce the maximum 
strain on the guide. But although the ship had a Speed f 
12 knots, the inner tube ran in automatically, and was ‘hh 
way damaged. Asmall charge completed the ejection of the 
damaged dummy. The real strengthened torpedo was then 
used, and rounds were fired at 5 knots, 10 knots, 12 knots 
and 16 knots with complete success. Captain Gallwey, of the 
Whitehead works, was on board the Fuji, and reported that 
no distortion whatever had taken place to any of the parts 
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| the torpedo being as accurately in line as when it left Messrs, 
| Whitehead and Co.’s works. With regard to the submerged 
tube, the speed of the ship did not apparently affect it 
| in any way. The ejection was regular, and automatic return 
| took place after each round. The tubes were found to be 
very easy and handy to work. It will be noted that the same 
| torpedo was used in all these runs without being overhauled 
between the runs. 
) Further very successful trials were conducted off the mouth 
of the Tyne from the Yashima, and at Horten, on February 
last, from the Harald Haarfagre. Results of the former are 
given in Table A on page 498. a 
Throughout the practice there was no difficulty or hitch in 
the working of the torpedo tubes. The return was always 
automatic, and the tubes came to rest quite quietly against 
the rear stops. The new electric circuit was found most 
convenient. One missfire occurred on account of a fault in 
| the striker. Steps will be taken to prevent a recurrence of 
| this in future. The diagrams, Figs. 4 and 5, show the water 
| pressures in the inner tube and the gas pressures between 
the tubes. 
| The Elswick submerged torpedo tube—Figs. 6 and 7, p.497— 
consists of-three principal parts, the outer or fixed tube A, 
| the inner or movable tube B, and the sluice valve C. The 
| inner tube is made in two parts, known respectively as the 
| spoon and rear end, which are firmly bolted together indeed, 
they are only separated for 
manufacturing — purposes. 
The spoon is made of 4 
special alloy of copper 
known as Elswick bronze, 
which is peculiar for 
strength. The rear end is 
made of gun-metal. When 
joined together the grooves 
for carrying and supporting 
the torpedo run from one 
end of the rear end to the 
other end of the spoon. 
The rear end is a simple 
cylinder in shape; it 38 
fitted with a door at one 
end; this door carries the 
axial valve D, through 
which the gases pass_ 10 
eject the torpedo. The 
spoon or shield S resembles 
a-half cylinder, and is of 
such a length that the tor- 
pedo guides clear the 
grooves and the tail clears 
the sluice valve at the 
same moment. It is made 
with orifices in it wherever 
strength will permit, the object of these orifices being to 


allow water to pass through on to the torpedo, and so pot 


g. The orifices also 
in four parts, 

the rear 
The front 
t the ends; 





7-5 Feer. 


The outer tube isi 
the front outer tube A!, the gland box G, 
outer tube A?, and the explosion chamber E. 

outer tube is a steel cylinder fitted with flanges a 
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the inner tube has moved forward a short distance the axial 
valve is allowed to open a little, thus gas passes through and 
starts the torpedo in relation to the inner tube. When the 
latter is nearly out in its extreme position, the axial valve is 
opened fully, the gases—very much reduced in pressure on 
account of the expansion which has taken place —pass through | 
and eject the torpedo. A reaction then takes place. If 
cordite impulse has been used the gases cool rapidly, and the 
pressure in rear of the inner tube becomes reduced. The 
pressure due to the head of water, therefore, is unbalanced, 
and forces the tube in again. When air impulse is used the 
tube will remain out until a small valve, supplied for the 
purpose, is opened to allow the pressure to escape. If for any 
reason the tube does not automatically return—experience 
has shown that this contiagency is very rare indeed—it is not 
the work of a minute to throw the hand gear into action, and 
the tube can then be drawn in. Arrangements are made to 
control the pressure in rear of the tube so that it shall come 
torest gently. As soon as the tube is in, the sluice valve 








Speed of 


Tube. Torpedo. ship. | Range. 


TABLE A, 


should be closed and the drains opened. The tube is then 
emptied, after which it is ready for another torpedo. 

It only remains to be said that the submerged tubes are 
amply provided with appliances and means for taking them 
to pieces for examination and cleaning purposes, and with 
lubricators. All working parts which come in contact with 
sea water are made of gun-metal. The weight of a 5m. 18in. 


| torpedo tube is about seven tons. If this be compared with the 
| weight of an above-water tube, it will be found that there is 


only an addition of about two or three tons for the submerged 
tube. An above-water tube, with its mouthpiece and other 
fittings, can hardly be installed on board a ship for less than 
two tons; then recently all such tubes have been protected 
by armour, and in this way it is not uncommon to find that 
three tons have been employed, bringing the total weight of 
the above-water torpedo tube up to five tons. When the 
great advantage of the submerged discharge over the above- 
water discharge is considered, this extra weight of two tons 
will not appear to be great. 





Remarks. 





| yards, 

Anchor | 
Anchor | 
Anchor | 
Anchor 
Anchor 
9 knots 


Dummy _ 
Dummy 
Dummy 
No. 5661 
Dummy 
No. 5661 


Starboard 
Starboard 
Starboard 
Starboard 
Port oe 
Starboard 


| 

- 

| 300 
| 

| 


Port No. 5659 12°S knots | 450 


Port No. £662 14°8 knots 


Starboard .. . ; - 15°5 knots 


Torpedo travelled under water quite 100 yards. 

Torpedo travelled about 10 yards. 

Torpedo travelled about 90 yards. 

Very good run. 

Torpedo travelled about 100 yards. 

Torpedo passed under right-hand flag of target. 
running from right to left, for which 2 deg. were allowed, assuming that the | 
ship would pass 500 yards from the target. 
would have passed under the centre flag. 

Torpedo fitted with Obry apparatus, 2 deg. allowed for tide. 
torpedo passing under centre of target. 

Torpedo fitted with Obry apparatus, 2 deg. allowed for tide. 

| | Torpedo passed under the left-hand flag. 

No Obry apparatus. Torpedo passed t» the right of the target, not sufficient 


There was a strong tide 


Very good. 


| allowance having been made for tide. 





| 

| 

ELECTRICALLY-DRIVEN CALICO PRINTING AND | 
FINISHING MACHINERY. | 

Tue electrical distribution of power is making steady, if | 
not rapid progress in a great variety of workshops, and its 
advantages are gradually becoming better appreciated and 
understood. One of the most promising fields for its adop- 
tion is undoubtedly in calico printing and finishing works, as 
it is essential that the various machines should be driven 
independently by motors under absolute control as regards 
regulation of speed and rapid stopping and starting. 

The old method of driving printing machines from lines of 
shafting with clutch gear for giving the different speeds has 
long been discarded, and each machine is now usually driven 
by an independent engine, geared direct to the star shaft of 
the machine. These engines are very rarely compounded or 
worked as condensing engines, and consequently are of very 
low efticiency. In many instances, in fact in most, they 
probably consume as much as 60 Ib. to 80 Ib. of steam per 
indicated horse-power hour, partly by reason of the low range 
of expansion, and partly from the large condensation arising 
from the frequent starting and stopping of the engines, and 
partly from having to run while “ pitching” at very low 
speeds, and with consequent low efficiency. These dis- 
advantages are augmented by a considerable loss from con- 
densation in the long lengths of steam pipes necessary fcr 
distribution. 

The advantages of electrical driving in such instances are 
obvious, though there are at the same time certain conditions 
be met, and difficulties to be overcome, which do not 
obtain in many other cases. Our illustration on page 506 is 
that of an installation started about twelve months ago in 
one of the largest Lancashire print works, the plant for which | 
has been designed by Messrs. Mather and Platt, Limited, 
of the Salford Ironworks. This firm has devoted itself 
for half a century to the manufacture of all kinds of textile 
printing and finishing machinery, and has therefore had the 
advantage of obtaining an intimate acquaintance with all the 
essential requirements for the successful driving of this class 
of machinery. 

In the instance under notice the electrical power is 
generated by two Edison-Hopkinson dynamos, each one 
being capable of giving 110 E.H.P., and they are driven by 
compound condensing engines. From the generators the 
power is conducted to the switchboard, and is there divided | 
into circuits for the various departments. | 

In the preparing department there is a number of Man- | 
chester motors of from 5 to 10-horse power, driving several | 
preparing and drying machines, shearing, brushing, and | 
stentering machines; but we are more particularly concerned 
with the installation which drives the printing machines. 

Our illustration. shows five out of a set of nine calico 
printing machines, of from one to eight colours, each machine 
being accompanied by its own motor, which is mounted on 
a stand, whilst the power is transmitted to the star wheel by 
single or double reduction gear. The normal speed of the 
motors is about 500 revolutions per minute, and the first 
reduction is by a short belt fitted with a jockey pulley, or by 
a chain on to the first motion shaft, on which a pinion gears 
into an internal wheel on the star shaft. 

The motors are of tne slow speed, ironclad type, entirely en- 
closed, and hence free from any chance of accidental damage. 
Their armatures have slotted cores, and the conductors are 
entirely embedded in the iron, so that all chances of damage 
to the winding by shock due to sudden stopping or starting 
are eliminated. They are fitted with self-oiling pedestals and 
carbon brushes, and appear to call for a minimum amount of 
attention, and we understand that, in addition to the many | 
working advantages, the cost is less than it would be for one 
of the same dimensions driven by steam. Each motor is | 
controlled by a separate switch, and this, with the regulating 
resistance, is mounted on the stand, so that the whole appa- 
ratus is self-contained. 

The most difficult problem, however, in calico printing | 
machine driving is that of making provision for meeting the 
numerous variations in speed, and this Messrs. Mather and | 
Platt seem to have solved very successfully by the introduc- | 
tion of a specially-devised switch, which varies the electrical 
pressure at which the current is supplied to the motor, and 
introduces resistance into the field circuit. By this means | 
they are enabled to control the speed of printing, and to | 
vary it from five yards per minute required when “ pitching,” | 
to sixty yards in the same time, or even higher speeds. 
Between these limits there are, of course, many intermediate 
rates at which a printing machine may be run, according to the 
character. of the work, and this, we understand, is secured 
with practically the same economy. 

Fuel consumption is obviously reduced, and other practical | 
advantages due to electrical driving are claimed by Messrs. 





to 


| ing the firing arc. 


| 2500 tons. 
top, 2ft. 6in. above the water-line, and tapers to 4in. in 
The | 


forward and after decks are slightly turtle-backed, and are | . 
| this deposit it is intended to dredge a trench 50ft. wide at the 


Mather and Platt, such as the perfect steadiness of the 
machinery due to rotary driving, upon which the perfection 
of the output so largely depends, even when running at much 


ig , i ai s i | i 
higher speeds than have hitherto been obtained, thus adding | the present year have been more encouraging. 
Minor matters, | ’ 


considerably to the credit of a given plant. 
such as economy of floor space and cleanliness, are, of course, 
advantageous. 

It should be added that the works are electrically lighted 
with both arc and incandescent lamps from the same generat- 
ing plant, and this is of interest, as showing that the regula- 
tion of the motors is obtained through the switch gear, 


without causing any undue variation of electrical pressure in | 


the leads. 








LIGHT-DRAUGHT COAST DEFENCE GUN- 
BOATS FOR THE UNITED STATES NAVY. 


Prians for a new and interesting type 


United States Navy, and the Government has been asked to 
authorise the construction of six of these vessels, to be 
manned by the naval militia. The type is a double-turreted 


vessel of light draught, the specially interesting feature being | 








Had she done so the torpedo | 


Very good run, | 


of gunboat or | 
| monitor for coast and harbour defence service have been | 
| approved by Commodore Hichborn, Chief Constructor of the 


| made. 


aram, and the stern is so shaped as to protec 
and propellors. - . ‘= Tudder 
The vessels will be propelled by twin screws, 7ft. dig 
each driven by a triple-expansion, vertical, inverted 
acting, marine engine. The high-pressure cylinders wil] 
19fin. diameter ; intermediate cylinders, 303in.; low-p, be 
cylinders, 52}in. The stroke will be 30in. Pressure 
The turrets have slanting or inclined sides, and are 
tected by high fixed barbettes. Two 10in. breech-loadiny 
rifles will be mounted in the forward turret, and two ae 
breech-loading rifles in the after turret. On the gun dake 
superstructure deck will be two 4in. rapid-fire breech-loadinn 
ritles, and two 6-pounder rapid-fire guns, while amidshin® 
on the hammock berthing, will be two 1-pounder rapid-te 
guns. A 6-pounder rapid-fire gun will be mounted on paar 
bridge. . 


Meter, 
direct. 








HARBOURS AND WATERWAYS, 


Middlesbrough.—The tender of Mr. John Scott, of Cothers 
tone, has been accepted by the North-Eastern Railway Com. 
pany for the extension of the docks at this place, The 
original dock, which was only nine acres in extent, was 
opened in 1843, and became the property of the Stockton and 
Darlington Railway Company in 1849. Since then it has 
been twice enlarged, and covers an area of 16 acres, which 
is now to be increased to 26 acres. The enlargement Consists 
of an extension of the basin at the end near the lock, and the 
construction of three island piers, varying in length from 
400ft. to SO00ft., at the other end of the dock. A new entrance 
is to be constructed having gates 80ft. wide, as compared 
with 55ft. at present. The depth of water is to be increaseq 
from 28ft. at ordinary high water of spring tides to 33f. 
the rise of springs being 17ft. The entrance channel from the 
Tees, which is about 500 yards in length, is to be deepened to 
2}ft. below the cill of the lock. 


Sheffield and South Yorkshire Navigation.—At the ninth 


| ordinary meeting of this company a dividend of 44 per cent, 
| on the preference stock was declared, and } per cent. on the 
| ordinary shares. 


The receipts of the past year were not as 
satisfactory as those of the year before, but the prospects for 
It was re. 
solved to raise further capital to the extent of £150,000, part 
of which is required as the share of the company’s expense 
in making the new canal to join this system with that of the 
Aire and Calder, a commencement of which has already been 
The rest is required to lengthen the fifty-six locks 
between Sheffield and Keadby from 7Oft. to 100ft., so as to 
increase the loads from 80 to 140 tons, and for paying for the 
new warehouse erected at Sheffield. 

Jersey harbour.—The dredging operations which have 
been going on for some time past for deepening this harbour 
have now been completed. A channel has been made from 
the outside roads to inside the mouth of the harbour, having 
an average depth of 11ft. at low water; also a depth of ft. 
at the London and South-Western Railway and Great Western 
Railway Companies’ berths; the latter place was formerly 
12ft. above low water, so that the harbour here has been 
deepened 21ft. The work has been done by Messrs. Volker 
and Bos, of Holland. Over 450,000 cubic yards of sand, blue 
clay, stones, and silt have been removed. 

Buffalo (U.S.A.) breakwater.—A breakwater is about to be 
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UNITED STATE3 GUNBOAT 


the forward part, has a freeboard 6ft. higher than the 
ordinary monitors, thus making a better vessel for working 
in a seaway, while the forward turret, being mounted above 
this upper deck, has a more commanding position. Aft of 
the superstructure there is a low freeboard. The superstruc- 
ture is short, and the ends are cut away on each side from a 
point immediately behind each turret, thus greatly increas- 
The guns of the forward and after turret 
can fire nearly 45 deg. aft and forward respectively of their 
athwartships axes. 

The vessels are to be 200ft. long on the water-line, 50ft. 
extreme beam; loaded draught, 12ft. 6in.; displacement, 
The armour belt amidships is 8in. thick at the 


thickness at the bottom, 3ft. 6in. below the water-line. 


kept free of all obstructions, the six boats being carried on 


skids in a row across the superstructure deck. At the for- | om > 
| River. On this will be dumped rubble stone rising to 4a height 


| of 12ft. above the water-line, the centre of the mound being 


ward end of the superstructure is the military mast, with a 
fighting top, the base of the mast forming an armoured 
conning tower. A chart-house and flying bridge are also at 
the port end of the superstructure, while another flying 
bridge is at the after end. There is accommodation for a 
captain, eight officers, and 4 crew of 130 men. The bow has 


| be quarried stone and the other half gravel. 


constructed at Buffalo, on Lake Erie, four miles in length, 
which, when completed, is claimed as the longest in the 
world. The existing pier is 7600ft. in length, and was com- 
menced in 1868 with a length of 4600ft. It was afterwards 
extended to 7600ft. in 1894, and now it is contemplated to 
extend it so as to increase the area of the shelter for the har- 
bour by over a length of four miles by half a mile in width. 
The remarkable feature about this breakwater is the great 
depth of soft soil and mud through which the foundations 
will have to pass. For the first 7500ft. at the southern end 
the new pier is to be a timber crib structure similar in con- 
struction to the existing breakwater. Beyond this the line 
crosses a depression whieh is supposed to be the remains of 


| an old river bed two miles in width, which has become fille 


with alluvial deposit to a depth of from 20ft. to 50ft.; the 
depth of water in the lake above this being 30ft. Through 


bottom, and fill it up with gravel dredged from the Niagara 


One half of the mound will thus 
The object of 
using gravel filling in the centre is to save cost, the stone 
costing 1} dols. a cubic yard, and the gravel only 13 cents. 


filled with dredged gravel. 
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14 NOMINAL HORSE-POWER ELECTRIC LIGHT 
OIL ENGINE. 

Tur above illustration shows one of Crossley Brothers, 
Limited, latest type of high-speed electric light oil engines, 
suitable for driving dynamos, either direct or by means of a 
belt. The engine is fitted with a very heavy fly-wheel, Sft. 
diameter by Yin. wide, so that it is not necessary to have a 
fly-wheel on the dynamo in order to ensure absolutely steady 
lights, the fly-wheel on the engine being heavy enough to keep 
the voltage constant. On test, the fluctuations have been 
found to be under one volt in a hundred when running on a 
steady load, and with a suitable dynamo. The engine is 
fitted with a highly sensitive governor of new design, driven 
direct from the engine crank shaft by means of carefully-cut 
scroll wheels, and it controls the speed of the engine to 
within 2 per cent. from full load to no load. The heavy fly- 
wheel is supported by an outer bearing at the end of the 
crank shaft—not seen in the illustration—-which relieves the 
main engine bearings of any excessive Icad, and prevents the 
spring of the crank shaft, which is more or less unavoidable 
when heavy wheels are placed one on either side of the engine 
without outer bearings. This arrangement is very convenient 
in allowing the attendant easy access to any part of the 
engine whilst running ‘for lubricating purposes. The crank 
shaft is balanced by means of heavy cast iron weights securely 
bolted on to the crank webs. These, together with the crank 
pin and the large end of the connecting-rod, are covered by 
an oil splasher of planished steel plate, which effectually pre- 
vents the lubricating oil being thrown about the engine-room. 
The crank pin is lubricated by means of an oil ring which 
encircles the crank shaft. The oil is led into the ring, and 
passes thence through a drilled hole in the crank shaft 
directly on to the crank pin. All the other bearings can be 
efticiently lubricated whilst the engine is at work, and it has 
been in this way specially designed for continuous running. 
Similar engines have frequently run continuously from forty- 
eight to sixty hours with a very heavy load when first fixed, 
for the purpose of putting the first charge into storage 
batteries. : 

For electric lighting the engine is arranged to run at 
220 revolutions per minute, and on test gave 24 effective 
horse-power for a consumption of °7 pints of ‘ Royal Day- 
light ” petroleum oil per effective horse power. When used 
as an ordinary engine. it would be fitted with a lighter fly- 


and as its mechanical efficiency would be greater with the 
light fly-wheel, the consumption would be proportionately 
less. At the slower speed the engine gives 22 effective horse- 
power. The engine, as will be seen from the illustration, is 


of solid design, and,is mounted on a deep rigid bed. The oil | 


tank is bolted to the side of the bed, and is perfectly acces- 


sible, and being close to the floor, can easily be filled with oil | 
There are no outlets in the bottom of this | 


When required. 

tank, and oil ean only be pumped out of it, so that whatever 

happens it‘cannot escape, or cause an accident, such as might 

> the use of an overhead tank feeding the engine by 
avity. 


; The engine is started by direct stored pressure, which is | 
orced into a receiver .by the explosions in the engine itself. | 


The receiver is made of mild steel, with welded ends, and as 
It has only one outlet, closed by a special stop valve, there is 
fely no risk of losing the pressure stored up, no matter 

ow long the engine is left at rest. The starting valve can be 


seen on the top of the end of the cylinder. It also forms the 


charging valve, and has an adjustable spring upon it for this 


purpose. 
Many details of the engine are common to the gas engines 
turned out by this firm, and need no special mention here. 





ELECTRICAL ENGINEERS—ROYAL ENGINEERS 
(VOLUNTEERS). 

War-oftice have made an important change in the 

efficiency of the Electrical 


THI 
regulations for Engineers 
Volunteers. 
were required, in addition to military drills and eight days’ 
training in camp, to attend seventy-eight technical drills. 
3y the modified regulations the seventy-eight technical drills 
are reduced to twelve. Whilst this will make the work of 
recruits living in London much easier, it will also make it 
quite practicable for men residing at a distance from London 
to join the corps, they will obtain their pure military training 
with any volunteer corps in their own neighbourhood, and will 
complete their technical training by attending in camp two 
additional days, making, with the eight days’ training re- 
quired from all, a total of ten days. 


3elow will be found an extract from the rules of the 
corps: 


(5) Every enrolled member who is non-efficient in any year 


| shall pay to the funds of the corps, on or before the 10th 


By the regulations originally proposed recruits | 


November in that year, a sum equal to the Government 
capitation allowance which he failedtoearn. . . . . The 
commanding officer shall have power to remit payment, 
wholly or in part, in special cases. 

(8) No person shall be admitted as member or honorary 
member unless proposed by one or more members of the 
corps, and approved by the commanding officer. 

(24) Any member wishing to leave the corps may do so on 
the 2nd November, providing he shall have given notice of 
his intention not later than the 30th of the preceding 
September. Failure to comply with this- rule shall render 
him liable for half the amount of the succeeding year’s 
capitation grant. 

Norr.—Age limit 17 to 47 years. 

Intending members should write to the adjutant, Captain 
Brady, R.E., 13, Victoria-street, S.W., who will supply all 
information. They should give their full name, address, 
occupation, and electrical qualifications. If they wish to join 


| as engine drivers they should state their qualifications for 


The headquarters of the corps are at 13, Victoria-street, | 


Westminster. 

The uniform ~vill be the same as that worn by other 
Royal Engineer \ vlunteers, with such modifications as the 
War-office approve. Uniform will be supplied free to mem- 
bers. 

The corps will be armed with the Lee-Metford rifle. 

The training is divided into two kinds — military and 
technical. 

The military work consists of infantry drills, musketry, &c. 

The technical work includes every application of electricity 
to war, with the exception of telegraphy, and such other 
work as will be useful to an electrician or engine driver in 
carrying out his duties, such as signalling; fitting, loading, 
priming, and connecting up submarine mines; a certain 
amount of boat work, and knotting, splicing, &c. 

This work will be carried out partly in London, but mainly 


h : , | at defended ports. 
Wheel, and would only be run at 180 revolutions a minute, | 


In order to become efficient cach member must attend a 
continuous training at a defended port for at least eight days 
each year. Inaddition, twelve hours’ technical work must be 
done each year. For this purpose, each working day—after 
the first eight—of the continuous training counts as six 
hours; each half-day four hours. Or, these drills may be 
done in periods of 1, 13, 2, 24, 3, and 34 hours. 

The capitation allowance is £4. 

For each of the eight days of the continuous training an 
allowance of 5s. per member in camp is paid to the corps. 
This allowance will be primarily devoted to the maintenance 


| in camp. 


Drills—both military and technical—are being carried out 
in London and Woolwich at present. 

Members from other districts will only be permitted to 
join on undertaking to make private arrangements to learn 
their infantry drill. 

Intending members are requested to study the conditions 
of efficiency. 





that work. 

Every application must be accompanied by a reference to 
a member of the corps or to some other person well known to 
the commanding officer. 

Before enrolment each candidate must be passed as fit by a 
medical officer. 

Every member shall be enrolled for three years at least. A 
member leaving before completing three trainings shall be 
liable to a penalty of £2 10s. 

Norr.—The headquarters are open on week days from 10 to 
4, Saturdays from 10 to 12. On Mondays and Thursdays at 
8.0 p.m. in addition. 








Royal METEOROLOGICAL Soctety.—The monthly meeting of thi 
Society was held on Wednesday afternoon, the 18th instant, at the 
rooms of the Royal Astronomical Society, Burlington House, Mr. 
F. C. Bayard, L.L.M., President, in the chair. Mr. R. H. Scott, 
F.R.S., read a paper on ‘‘The Frequency of Rainy Days in the 
British Islands.” He had taken the number of rainy days in eacli 
month at forty stations for the twenty years 1876—95, and then 
divided that number by the total number of days in the month, 
and so ascertained the resulting percentage. The greatest excess 
of frequency is always on the extreme north and west coasts. 
June is the month with the least number of rainy days, but in July 
the summer maximum of rain occurs, bringing the well-known 
Lammas tloods. In October the weather becomes decidedly 
showery, and the distribution begins to assume its winter type. 
November is the month with the greatest frequency of rainy days. 
Mr. F. J. Brodie read a paper on “The Abnormal Weather of 
January last,” which was one of the most remarkable winter 
months on record. Themonth was singularly dry, with an absence 
of snow or sleet—a somewhat unusual feature in January even 
for any individual station, but far more remarkable as applying to 
the country as a whole. The special feature, however, was the 
striking absence of severe frost, the frequent. prevalence of 
unusually mild weather, and as a result the abnormal warmth of 
the month, especially in the more northern parts of the kingdom. 
The mean temperature was generally over the whole country about 
5 deg. above the average, while at many places situated in the 
more northern parts of the kingdom it was more than 6 deg. 
above the average. The atmospheric pressure throughout the 
month was also very high, the mean being from two to three-tenths 
of an inch above the average. 
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INSTITUTION OF CIVIL ENGINEERS’ 
CONVERSAZIONE., 

Tue annual conversazione was held on Thursday, the 
26th inst., and this evening, at the Institution of Civil 
Engineers, Great George-street, Westminster. 

The guests, to the number of several thousands, were 
received last night by Mr. W. H. Preece, C.B., F.R.S., the 
President for the present year, and by Miss Preece and the 
Council of the Institution. There is a very interesting 
display of pictures in the hall and on the main staircase, 
and a large number of engineering models and specimens 
of scientific apparatus are on show in some of the 
rooms. 

it is no matter for surprise, when the position of the 
President is remembered, that the exhibits at the con- 


THE 


versazione of the Institution of Civil Engineers, 
should be, for the larger part, of an_ electrical 
nature. Still there is a certain amount of incon- 


gruity in the almost entire absence of features of 
civil engineering interest which one would naturally 
expect to take the foremost place in a display at an 
institution which the average man supposes to be con- 
nected essentially with civil engineering works. But the 
Institution has always claimed that the title civil 
engineer applies to every engineer other than those 
engaged in military or naval engineering. Regarded in 


this light there is, therefore, nothing curious in the | 
greater part of the exhibition being of electrical appa- | 


ratus. We may at once say that it is a most fascinating 
and instructive display. There are very many features 
of great historical interest, the original Swan lamp, a 
gramme dynamo of 1879, an early Lane-Fox lamp, an 
early type magneto-electric machine, amongst other 
things, and the exhibits and demonstrations connected 
with wireless telegraphy naturally attract a good deal of 
attention. 

We think it extremely desirable that, if possible, 


the Institution of Civil Engineers should endeavour | 


to secure the most interesting of these specimens as 
the nucleus of a permanent historical collection ; doubt- 
less there are many of the owners of these exhibits who 
would be quite willing to lend them to the Institution 
for such a purpose. 

Space will not permit of a detailed account of 
the whole of the exhibits, but it may be noted that the 
President shows an exhibit of wireless telegraphy, com- 
prising (1) A set of apparatus for the transmission of | 
signals by electro-magnetic induction—Preece’s system— | 
which includes :—A rheotome driven by a small motor | 
which caused an electric current to be interrupted at the 
rate of 250 periods per second ; a Morse key by means of 
which this rhythmic current was broken up into Morse 
signals; a telephone for the reception of these signals, 
together with the necessary switches, current meters, Kc.; 
two coils of wire which represents the two circuits that 
in practice would be erected on opposite sides of a sound, 
a strait, or other arm of the sea. This method of work- | 
ing has been permanently established between Lavernock, | 
near Cardiff, and the Island of Flatholm in the Bristol 
Channel, a distance of 3} miles. A wire 3? 


+ mile in length 
has been erected along the mainland, and parallel to it a | 
line three eighths of a mile has been erected across the 
island. Telegraphic messages can be transmitted between 
these two circuits at the rate of forty words per minute. 
(2) A set of apparatus for the transmission of signals 
by Hertzian waves, commonly known as “ Marconi’s” 
system. This includes an induction coil connected with 
a Righi oscillator, for the transmission of Hertzian waves. | 
A receiver, which consisted of a Marconi coherer con- | 
nected with a Post-oftice relay and sounder, by which the 
passage of the Hertzian waves through space was made 
evident. An experiment was likewise made illustrating 
how a mine could be exploded at a distance by the same 
method of ethereal transmission, and without any con- | 
necting wires. A short address is given by Mr. Gavey 
explanatory of the principles on which the system was 
based, and illustrating the method of working. 

Amongst the mechanical engineering and general 
exhibits we noticed several which have appeared many 
times before, the models of the Tower engine lent by 
Mr. Hammersley Heenan, M. Inst. C.E., Barr and 
Stroud range-finder, and the various examples of light- 
house lamps which the Trinity House sent in, for 
example, in this connection. The use of an incandescent 
(Welsbach) burner behind a projecting panel of the 
fourth order is a development of recent years. The 
three other exhibits from the Trinity House are appa- 
ratus of a gas buoy, lit and occulting, supplied with oil 
a floating light burning oil, and an example of a 

J Sin. burner. An admirable large scale model of 
g omotive of the North London Railway is shown by 
Mr. Henry J. Pryce, M. Inst. C.E., and a large collection 
of models of ships by Elswick, Yarrow, and others is 
placed in the main library. 

Mr. W. E. Dalby, Assoc. M. Inst. C.E., shows a model 
designed to illustrate the balancing of locomotives. Two 
steel discs are attached to the ends of the crank shaft, 
provision being made for attaching weights at various 
points on them. The engine frame—the model consists 
only of the frame, crank shaft, connecting-rod and 
pistons—is hung by three long chains. The out-of-balance 
effects are very marked. 

A magnificent 60in. Letherby-Bunsen standard photo- 
meter is shown in the council room. It was made by 
Messrs. Alex. Wright and Co., for the Hinckley Urban 
Council. It consists of two chambers placed at opposite 
ends of the stand or table; between them on a horizontal 
scale slides the illuminated disc. Each side of the disc 
is reflected in a mirror put at 45 deg. to it, so that the 
observer can see both sides simultaneously. In the 
chamber at one end is a balance carrying the two 
standard candles. At the other end arrangements are | 
provided for the-exact measurement and burning of gas. | 

Mr. W. G. Kirkaldy shows a large number of test | 


| 





g 








| 


specimens of worn steel rails, which are in their way very 
instructive. 





| work. 
a demonstration of cooking by electricity in one of the | 


in the district, namely, 12s. 6d. per ton, collected in South 


| Professor Goodman, Assoc. M. Inst. C.E., shows :— 


' Model of friction testing machine; hydraulic cylinder 
burst in the testing machine; torsion and other broken 
specimens; gear for measuring the elastic deflection of 


beams to jae of an inch.; gear for measuring the 


elastic twist of shafts; new shearing tackle for testing | 


the shear strength of materials ; dynamometer bar. 

The Hon. C. A. Parsons has on view one of the earlier 
Parsons steain turbines of 3-horse power, driving a dynamo 
at a speed of 12,000 revolutions per minute, also photo- 
graphs of the Turbinia, and other photographs showing a 
screw propeller cavitating the water, the atmospheric 
pressure being removed from the surface by an air 
This apparatus was recently described in these 


| pump. 

columns in connection with the conversazione of the 
Royal Society. Mr. Alex. Siemens exhibits the | 
following items : — Electric rock drills, one on a 
tripod stand and two self-supporting by pressure 


against the roof. These are percussive drills worked 
|from an electro-motor through a | flexible shaft, the 
laction being maintained by means of a crank, a fly- 
| wheel, and strong springs. This type of drill is used 
lin the Ober-Gruna Mine, near Freiberg, Saxony ; 
also a portable direct-driven deck drill for hand-pressure. 
This apparatus can be easily carried about and used in 
any position by means of suitable slings; it has been 
used by Messrs. Yarrow and Co. on various vessels in 
construction. The firm also exhibit an ordinary Hughes 
type of telegraph instrument with a new patent governor 
of vertical type, and driven by an electro-motor in place 
of the old clockwork train. This instrument is now 
being adopted by the English Post-office. Other appa- 
ratus shown by the same exhibitors are a submarine 
detector, Cardew transmitters, three exploders, consisting 
of a twist dynamo-exploder for quantity fuses, a dynamo- 
exploder for tension fuses, and a magneto-exploder for 
quantity fuses. 

The British Welding Company, through Mr. Reginald 
J. Wallis Jones, exhibits a number of specimens; among 
these may be mentioned the latest type of automatic 
electric welder, suitable for welding iron and steel rods up 
to Zin. diameter; a complete set of electrically welded 
coupling links; four sets of electrically welded wires ; 
samples of wires welded by electricity and afterwards 
broken in a testing machine, with details showing the 
ratio of strength of weld to solid. It was proved that 
| with soft copper the ratio of strength of the weld to that 
of the solid wire was as high as 92°5 per cent. 


| 
} 


the most recent developments in cycle parts, showing 


the advances which have been made in this branch of | 


An} 


manufacture since the Conversazione of last vear. 
extremely interesting example of the welding process isa 
head piece made of sheet steel 18 S.W.G.; the length of 
weld in this case is S8in., and made in 
seconds, and the flow of metal is clearly shown by the 
burr remaining on the outside of the tube. Other new 
forms which may be noted are a seat post and fork for 


is 


the front wheel, there are also samples of tightening | 


screws, each consisting of a washer snap welded edgewise 
on to the end of a solid screw. 

Mr. Killingworth Hedges has large number of 
exhibits, including many electric light fittings of historical 
interest, from 1876 to 1886. A number of similar fittings 
are shown by Mr. A. P. Lundberg, including a series of 
incandescent lamp holders, the ordinary type of Swan 
holder in use before 1880, with various types introduced 
in various years since that period; similar historical 
series of cord grips, incandescent lamps, wall and floor 
connections and switches, are also shown. 


a 
a 


The India-rubber, Gutta-percha, and Telegraph Works | 
| Company show cables and electric light apparatus. 


The Edison and Swan United Electric Light Company, 
Limited, exhibit the original Swan lamp, lent by Mr. 
T. W. Swan, F.R.S., with a number of earlier lamps and 
holders. 

Mr. R. E. Crompton shows a Crompton-Pochin pro- 


jector are lamp, 1000 ampére automatic zero cut-out, | 


various switches, and some electric thermometers at 
The firm of Messrs. Crompton and Co. also give 


rooms. 
Mr. D. Drummond, locomotive engineer of the London 
and South - Western Railway Company, exhibits an 


apparatus for electric communication for passenger 
trains. This is arranged so that when the passenger 


pulls the handle it moves the round dise outside the 
carriage from the horizontal to the vertical position, 
indicating to the guard the compartment where the 
alarm has been put into action, which simultaneously 
warns driver and guard, and automatically applies the 
brakes, whether vacuum or air. If the train should 
chance to be in a position, such as in a tunnel, when the 
warning is given, the guard and driver have the power 
to switch the brakes off until a position is reached where 
the train can be properly examined, when the driver will 
apply the brake in the usual way and bring the train to 
a state of rest. 








RAILWAY RATES AND THE HEAVY TRADES. 


THE strenuous and renewed efforts which are now being made 
by the engineering and iron and steel and other heavy trades of 
the Midlands to secure some relief in the matter of railway rates 
is of concern to such industries, not in one part of the kingdom 
only but in every part, and the Midland position in this matter just 
now is therefore being watched by engineers and iron and steel- 
masters, ironfounders, and others throughout the country with no 
ordinary interest, for there are many centres which would not 
hesitate to begin a similar agitation were Staffordshire successful. 
The iatest phase of the situation is deducible from the references 
thereto made by various speakers at the annual meeting of the 
Wolverhampton Chamber of Commerce on Wednesday week. 
And first, the reader may be reminded that the chief rates to 
which exception is taken are those upon galvanised sheet iron, 
and upon the bulk of other classes of iron manufactured 





Perhaps | 
the most interesting things in this group is a collection of | 


about five | 


or barge ; and 8s, 4d. per ton, including delivery alongs: : 

Liverpool and Birkenhead, also in ten-ton lots,” '[} side ship, in 

: : ; : * The London ; 

North-Western Railway Company, Midland, and Great W Pa 

all unite in declining to lower these rates ; and they aleo .o™ 
| alter the rates on bar steel, and pig iron entering the M 
from Wales and from the North of England. hat the , 
an important one to the whole of the Midlands will be ah: 
when it is pointed out that with regard to finished iron 
| say nothing of steel, South Staffordshire produced last Year 93,48 

tons of sheets, 88,497 tons of bars, 33,013 tons of pear 93,468 
25,346 tons of angles. The sheet iron production was thp PS, and 
as great as any district in the kingdom. The President. hee 
Chamber—Mr. 8. Theodore Mander moved the adoption of = 
forty-first annual report, which is a pamphlet of 70 pages fie ithe 
with usual commercial information of widespread interest,’ packed 
report the Council of the Chamber pointed out that the MeKi a 
| tariff having reduced enormously the export of tin plates rie 

United States, Welsh makers naturally turned their attentio ro 

the manufacture of sheet iron, and this competition affected ¥, . 
adversely the sheet trade of South Staffordshire, The rails, 
companies assisted this competition by carrying sheets from Wale 
to London at the same rates as and on rather better terms Pe 
from Staffordshire, though the distance from some South Wale 
works is double that from Staffordshire. The Council were hardly 
prepared for so complete a refusal to meet the difficulty as js re 3 
by the companies. The companies continue their suicidal cous 
of carrying South Wales sheet iron at about half the rate per ro 
per mile that they are charging from the South Staffordshin. 
| district-—-a course of the kind they invariably pursue when _ 

have to compete with seaborne traffic. The Council expr th, 

opinion that the matter cannot be allowed to remain where it js ad 
are prepared to co-operate with the other authorities in the district 
in taking such further action as the case demands, The deputatic 
| represented to the railway companies that a ton of shect jroy ais 
in Staffordshire from Staffordshire pig iron, paid to the railway 
companies in freight on the raw material about 35s., besides the 
freight to London on the iron, whereas sheet iron made in Wales 
| paid next to nothing, and that unless some substantial help ‘Sie 
| afforded, either the makers in the Midlands must rm move to the 
| coast, or go out of the trade. The President, commenting upon 
| the foregoing portion of the report, said the railway rates agita 
| tion was most important for every trade in the district. “The 
| reply of the companies was most disappointing, and he did yot 
think the traders could sit down in the district and receive that 
reply as conclusive. ‘The companies stated that if they were ty 
reduce their rates there would be no profit. But against that had 
| to be set the fact that they were carrying similar goods from South 

Wales at half the price per ton per mile. There wer only two 

ways in which corporations of that sort could traders 

properly. One was by free and unrestricted competition, and the 

other was by a wisely-directed monopoly. There was no such 

thing as free and unrestricted competition in railway matters jy 
| these days, and consequently we were in the hands of a monopoly, 

and they must ask that monopoly so to act as not to injure th 

trade of the kingdom. If no relief was granted, some of the 
| Midland industries would disappear, It was a most serious 
| question, both for the trades and for the railways themselves, He 
was sure his successor as President of the Chamber during th 
| ensuing year would be willing to call the traders together again 
fora very early conference, and he trusted some course would hx 
shortly decided upon for again approaching the railway coy 
panies and showing them the absolute necessity of some relief 
being granted. 

Sir Alfred Hickman, in seconding the motion for the adoption of 
the report, said that, although he admitted the district was un- 
fairly handicapped by railway rates, yet if he were setting up a 
new works he should not go to the coast, but should remain in 
Staffordshire. It was true that Midland consumers had lately been 
receiving sheets and bars from Wales, but how long would that 
last’? He did not expect it would last for long, because Wales 
was dependent on Spain for its iron ore supplies, and those supplies 
| were fast diminishing, both in quantity and quality, and were 
| rising in price, so that Wales was now sending to Oxfordshire and 
| Northamptonshire for ironstone. Whilst he agreed with the mait 

object of the deputation, he thought the delegates had been rather 
too insistent in demanding the full reductions they asked or 
nothing. Possibly, if they had been a little less wholesale, they 
might have got something. For instance, the minimum rate y 
charged to Wales on five-ton lots and to Staffordshire on ten. Now, 
it would have been worth having, even if the company could have 
been induced to concede the rate to Staffordshire on five-ton lots the 
However, he quite agreed that some relief should 
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same as Wales. 
be given. 

Mr. Alexander McBean, Mayor of Wolverhampton, who sup- 
ported the resolution for the adoption of the report, pointed to the 
way in which the wire trade had left the district, and said the 
sheet iron trade was going the same way. He was sorry he could 
not take the same optimistic view that Sir Alfred Hickman did. 
The competition of Wales had, he was afraid, come to stay, At 
| any rate it was real enough and keen enough at present, and added 
| to that, the Midland manufacturers were also having to face an 
| increasing competition from Middlesbrough. Another effort must 
certainly be made to get the rates reduced. 

Mr. C, F, Clark said the railway rates on cast iron hollow-wares 
pressed heavily, and especially is this the case to Liverpool, to 
which place a charge of 2°82 of a penny per ton per mile is 
charged, as against 2°62 of a penny per ton per mile to London. 
The rate to Liverpool was therefore about 74 per cent. higher than 
to London, notwithstanding that the London rate was free on 
board and that the Liverpool rate did not include f.o.b. charges or 
delivery in the city, for the home trade, without special, arrange- 
ments, which involved an extra charge. This particular trade was 
at the present time negotiating with the railway companies, 

Mr. W. Molineaux declared that the sheet iron makers could 
not afford to go on paying 35s. per ton to the railway companies. 

Other speakers followed and the report was adopted, the meet- 
ing being unanimous in the desire to renew the agitation at the 
earliest possible opportunity. 








AMERICAN War Suirs,—-Instructions have been given to fill 
the double bottoms of ships of war with distilled water, for use In 
the boilers, says the American Shipbuilder, This will constitute a 
reserve supply, which will be further augmented by the material 
carried on two distilling vessels, for which Secretary Long hat 
approved the recommendation of Engineer-in-Chief Melville. 


LARGE ORDERS FoR BorLeR TuBEs.—The United States Navy 
has given out an unusually large contract for boiler tubes, says the 
American Shipbuilder, Vt includes a full set of tubes for the lowa, 

srooklyn, Cincinnati, and Bennington, and a partial set for the 
Texas. The contract calls for seamless, cold-drawn steel tubes of 
2hin. diameter and 9-gauge, to be upset on one end. Some ques- 
tion may be raised as to why the Goverment has ceased to favour 
the charcoal iron welded tube, and changed their Scotch boiler 
specifications so that the steel tube is put on a favourable footing 
for competing with the old style tube. The results obtained by 
the use of drawn seainless tubing in Thornycroft and Yarrow 
water-tube boilers, where the requirements are so severe, have 
been very flattering to the new tube, and besides their strength, 
durability, and efficiency, they have the advantage of not pitting, 
and on account of their smoothness, are much more easily cleaned. 
Nearly all the torpedo boats built or building have this seamless 
tubing in their boilers. In fact, the requirements for torpedo boats 
necessitated an improvement in tube manufacture, the old tube 
not being equal to the best practice in the construction of these 
vessels. This order was given to the Shelby Steel Tube Company; 





Staffordshire and delivered in London in ten-ton lots by truck 





of Shelby, Ohio, and is to be filled in sixty days. 
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LETTERS TO THE EDITOR. 


selves responsible for the opinions of our 
(We do not hold our pol ‘espon ta) 





POWER ON COMMON ROADS, 


With reference to the leading article in your last issue, 
ired for a mechanically-propelled common road 
‘le has long been known, but I cannot quite see why Watt's 
vehicle her horse-power should be used. As you rightly observe, 
or any oF ver and the power of a horse—which horse /—are two 
a horse: port things. The Watt horse-power should really be 
very = « Watt power, then the public would not be so con- 
deseeibe the term must be used in connection with road locomo- 
fused, } We do not usually speak or even think of the horse-power 
hegh ilway locomotive, and the so-called horse-power of a traction 
of eg practically a commercial term. 
engine A te of a road locomotive may be described as twofold : 
ot of the engine ; (2) that of the boiler. The engine must 
(1) to start the locomotive with full load under the worst 
be Se taneoe likely to occur, say on newly-laid stones up an 
ed 1in$. If the engine will do this properly, most people 
incline iit sufficiently powerful for all purposes. But with regard 
will oe of the boiler, that must be calculated for the required 
ae _ P If we take the case of a road roller, it has only to propel 
Pt ‘at a very slow speed, and the boiler power may be com- 
i tively small in proportion to the engine and weight of the 
Peomotive, whereas in a steam carriage, W hich has to propel itself 
at a very much higher speed, the proportion of boiler to engine 
veo ig necessarily greater, or, in other words, the same engine 
pow roportion to weight, with a small boiler in one case, and a 
oe one in the other; the horse-power of engine and boiler are 
different in both cases. I think we may say as on the railway so 
on the road. ‘The starting power is the extreme put upon the 
engine, and maintaining the speed is the work of the boiler. 
Again, the power of the engine is different every five minutes on a 
journey if the speed is kept fairly uniform, as it should be. In 
my railway days we used to express the power of a locomotive by 
what she could do- so many coaches and keep time. ould nota 
similar rule, moditied to so much weight or load at average speed, 
be applic d to light road locomotives ! 


Sik, 
the power rou 


! | for one did not laugh at 
Sir David Salumons for his calculations of horse-power required for 
light road locomotives, because, in common with others who had 
been on the road in steam carriages long before he took up the 
subject, | haa found out by practical experience as much as 
Mr. , who exclaimed when he read Sir David's calculations, 
“Queen Anne is dead!” I began to try some experiments with 
my steam brougham in 1875 by blocking up the back end, and 
running the engines, &c., with a brake on driving wheels ; but the 
circumstances were so totally different to the varied require- 
ments on the road, that I fancied nothing useful was to be 
learned. Nevertheless, the experiments your article suggests 
would be very interesting, and would probably open the eyes of 
those who think that we had an unnecessary amount of power in 
our steam carriages years ago, . A, O. MACKENZIE, 
May 16th. 


Str.—There seems to me to be one or two slight errors in your 
leader on the above subject in last Friday's issue of THE 
ENGINEER. 

In the first place, the weight of your carriage and four people 
will be about # ton, and if this weight gives a resistance of 75 |b. 
the roads must be of the worst, if Molesworth is to be trusted. On 
bad roads you would hardly expect to do the work you describe, and 
if the resistance be taken at 75 1b. per ton, which is the mean of 
Molesworth’s figures, the horse-power will be on the average well 
below two B.H.P. That a horse can develope much over an 
|.H.P. for a short time is well known, An engine can do exactly 
the same. As -you say, no one would attempt to take a load of 
‘ton over ordinary roads with two I.H.P maximum, but if the 
boiler pressure were high and the cut-off variable and early, there 
would be no impossibility in doing the work with an engine of 
two I.H.P. normal power, as the engine would probable give off 
about eight B.H.P. for a short time and the boiler would give the 
steam if of a suitable type. 

In your statement that no one would attempt to take a load of two 
tons, &c., with four I.H.P., there seems to be some obscurity. Why 
four J.H.P. when the talk has been of a pair of horses’ Is the 
extra two horse-power added to make up for the addition of the 
weight of the horse! It seems to be generally overlooked that the 
ower of a horse as measured by tractive effort is a brake-power, 
and that all this work is available for useful traction, whereas in the 
engine, part of the power—brake-power—is absorbed in over- 
coming the resistance due to the weight of the engine. To 
compare a horse with an engine, it would be necessary to put the 
engine on a separate car 4nd measure its power by the tractive 
effort of the steam horse thus formed, I think, Sir, that if this 
is done there will be very little discrepancy ; and practically the 
same brake-power will be required in both cases, We have no 
means of knowing what the indicated power of a horse is, and this 
makes comparisons unfair, It is like comparing the B.H.P. of one 
engine with the I.H.P. of another, in addition to which there is 
the point that the horse carries his own weight, and the engine is 
carried by the car it drives. J. 8. V. Bickrorp. 

Camborne, May 14th, 


Sir,—Brietly touching the subject matter of the article in your 
issue of the 13th inst., may I direct your attention to a few points 
not touched upon in your leader in connection with the great 
disparity of power required to draw a vehicle upon a common road 
with animal traction, as compared with mechanical or automatic 
force / 

First, then, disabuse your mind of all previous theories and 
formulas and grasp these facts : A horse throws the weight of its 
body forward, transferring its weight and power in a slightly- 
inclined line to the centre of the carriage axle. Secondly, it plants 
its flat, semicireular hoofs, which are elastic, upon the ground 
until a firm bed is secured by compression. ‘Thirdly, its muscular 
action comes into play. Fourthly, the vehicle is not heavier, or 
its wheels of greater width than is absolutely necessary for the 
work it has to perform, and the supporting wheels are relatively 
larger, whilst the axle friction is smaller. Fifthly,, the adhesion of 
the wheels for propelling purposes is nil, and consequently does 
not involve a tearing strain upon the road, 

On the other hand, a mechanically-propelled carriage, self-con- 
tained, must have stronger and heavier framing well braced, wider 
tires, greater rigidity throughout, and unyielding contact between 
road and wheel. 
which induces slip until a sound bottom is secured for contact, all 
of which consumes great power, because the ground is raised in 
front and compressed behind, and finally double the weight is con- 
centrated upon four points instead of eight or twelve where two 
horses are employed. The resistance due to speed and gravity are 
Very sensibly increased by mechanical as against horse traction at 


the same speeds as a consequence of the foregoing conditions, | t 
| By means of the centrifugal force of one or more balls, which fly 


which cannot be altered. 
If a carriage of aluminium was made and loaded, being self- 


| station a few years since. 


The former is crushed, pulverised, and ground, | 


propelled, it would probably fail to move on a soft, yielding road | 


from the want of adhesion between its wheels and road, unless all 
were coupled, I know an instance of a turnip field where under 
certain conditions_of weather an empty wagon cannot be drawn 
across by any number of horses; but fill the wagon with a good 
gl the wheels find a bottom, so that the horses can pull 
it cut, 

It appears to me, then, that any self-propelled vehicle to be 
Moved upon a common road, a very considerably greater force 


| must be exerted to carry the same useful load than is required by 


horse traction. Cuas, E. HALL, 


Shetfield, May 17th. 


BALANCING ENGINES. 

Sir,—I am quite at a loss to understand the condition of mind 
which enables ‘‘ Vauxhall” to describe my treatment of this 
subject as ‘‘ vague,” on the strength of my brief letter in your 
issue of May 6th, pointing out an erroneous conclusion in your 
editorial of April 29th. Apparently he wishes to endorse that 
conclusion ; but I cannot help thinking that his advocacy is only 
that of innocence of anything but a most passing interest in the 
subject he rightly esteems sc important, 

It is impossible in the scope of a letter to explain to him the 
fundamental points in question. I can only refer him to the 
paper of mine under review, which was read at February 26th 
meeting of the Manchester Association of Engineers. If he isa 
really interested inquirer into the matter, I should be pleased to 
lend him a copy of same. 

He confesses to entire ignorance of the connecting-rod effect in 
balancing, ¢.¢., the inertia stresses originating from the varying 
angularity of the rod. Yet it is now a well-founded matter of 
history that it may be a very serious affair indeed. For instance, 
it was vibration due to this effect that compelled a number of 
two-crank engines to be taken out of a London electric supply 
In my paper I outlined a few methods 
by which complete balance can be obtained. If I have not made 
myself fully understood therein, I should be pleased to enlarge 
on the topic. But, while I try to exercise every forbearance with 
mortals of the over-confident type, | do wish that, before sitting 
down to write in the strain that “‘ Vauxhall” adopts, they would 
devote a little time to learning what it is they are going to write 
about. JAMES WHITCHER. 

5, Hanley-street, Nottingham, May 14th. 


Sir,—In your interesting article on this subject appearing on the 
29th ult, the engine you suggest will no doubt be better balanced 
endways and sideways than an engine having three cranks at 
120 deg., such as are commonly used for electric lighting ; but, 
on the other hand, the effect of the obliquity of the connecting- 
rod has to be considered, as pointed out by Mr. Whitcher in last 
week’s ENGINEER, and, unless rods of enormous length or a return 
rod be employed—both of which are very cumbersome remedies 
the ensuing vertical vibration may cause trouble on some founda- 
tions, This is rendered more apparent by considering the case of 
two pistons having connecting-rods of an ordinary length and work- 
ing on opposite cranks, so that while one piston descends through 
the first and second halves of its stroke the other piston ascends 

4 and °6 of its stroke respectively, or a difference of 50 per cent. 

This inequality in the motion of the pistons was dealt with in 
a paper read before the Institution of Naval Architects some time 
ago by Mr. M. H. Robinson and Captain Sankey, in which the 
authors hold that the vertical vibration induced thereby is of more 
importance than the vibration endways, which must of necessity 
exist in the equal-angle three-crank type of engine, as you point 
out. While on this subject, | may say that I have recently devised 
a compensating gear by means of which the motion of the piston 
is made to coincide with the vertical motion of the crank, the 
object being to enable a two-cylinder compound high-speed engine 
to do work now almost entirely done by the more costly six- 
cylinder engine. If of interest to your readers, I may be able to 
send you particulars of this later on. 

Bradford, May 10th. ARTHUR FORBES Scort, 

M.I. Mech. E. 


GAS ENGINE RESEARCH. 


Sin, —Professor Burstall says in his reply to my criticisms, ‘*! 
cannot allow Mr. Roots’ letter to be passed over in view of the 
errors it contains ;”’ but surely Professor Burstall can see that he is 
in effect passing it over when he makes the bold assertion that 
my letter contains errors, without pointing out the errors, 

I believe it will be obvious to every gas engine engineer of 
experience who reads the paper aud examines the drawings, 
together with my criticisms, that the criticisms are well founded ; 
certainly they are sufficiently definite ; but if they be errors, | 
shall be only too glad to recant them if Professor Burstall will 
prove them to be so, 

Although | have set forth some of the defects of the engine and 
some of Professor Burstall's errors, yet there are others which I 
have not touched upon, for the paper is rich in them, but will do 
so if Professor Burstall desires it. 

In his letter in your last issue he says, ‘‘ There has never been 
the least difficulty with the ignition except with very weak 
charges.” The paper appears to negative this, for on page 14 I 
find these words: ‘Although all the reporters’ endeavours to obtain 
a precise and certain ignition by means of a secondary spark have 
thus far ended in failure, it may be of interest to describe briefly 
some of the attempts that have been made. The failure has not 
resulted from insufficient experimenting, as more than four months 
have been spent in endeavouring to solve the problem of electric 
firing.” He ascribes this failure to some fanciful cause which is 
entirely disproved by usual practice, and there can be little 
doubt it was chiefly due to the wrong position of the spark 
relatively to the admission valve and new charge. 

With regard to tube ignition, at page 7 of the paper I find the 
words, ‘“‘when a misfire occurs,” and on page 17, ‘‘ the only difti- 
culty occasionally experienced is too early an ignition caused by 
the valve leaking.” On turning to the summary of the seventeen 
experiments on the point of ‘‘ very weak charges,” I fail to find 
that any weak charges were used in either experiment ; the largest 
volumes of air used to one volume of gas are stated to be 10°1, 
10°4, and 10°8, neither of which can be called a weak charge. 
Moreover, the paper, page 20, states that test 6 ‘‘ with 1 of gas 
to 8°48 of air, the gas was igniting too late in the stroke.” 

There cannot be a ‘‘ shade of ashadow” of a doubt that the gas- 
sampling apparatus would be not only useless, but misleading to 
Professor Burstall and to others, for the reasons given in my 
former letter. J. D. Roots, 

London, May 25th. 








EARLY ENGINE GOVERNORS. 

Sir,—In reply to the letter of Sir Frederick Bramwell in your 
issue for last week, I may say that I have in my possession a 
‘* Dictionary of Mechanical Science,” published by Fisher, Son, 
and Co., Caxton, London, in the year 1834, in which is given 
descriptions with illustrations of the steam engine governor, 
governor for windmills, and water-wheel governors. The general 
reference to the windmill governor is as follows :—‘‘ In a windmill, 
when the velocity is increased by the irregular action of the wind, 
the corn is sometimes forced rapidly through the mill without being 
sufficiently ground. There is a contrivance for preventing this, 
similar to the governor of a steam engine, but which was much 
earlier in use, and called in some parts of England a lift tenter. 


out as soon as the velocity is augmented, and allow a lever to rise 
with them, the upper millstone is made to descend, and bring it 
a little nearer to the lower one. This machine, says Dr. Gregory, 
is curious, and might perbaps in other cases be usefully applied.” 

The water-wheel governor is thus referred to :—‘‘ Governors are 
sometimes applied to water-wheels, and made on various construc- 
tions. Smiths’ bellows have been applied to that use, the upper 
board rising or falling in proportion to the velocity of the lower 
board, which received its motion from the mill.” 


Detailed descriptions, with drawings, are given of the forms of 





governors used for these purposes, but their reproduction in your 
columns would take up too much space. ‘The water-wheel 
governor is described as one “‘ which has for several years been at 
work in Cartside cotton-mill, erected under the direction of the 
late Robert Burns, Esq.” At the end of the article readers are 
referred to ‘‘Buchanan’s Essays on Mill Work,” as presumably 
containing fuller information on the subject. 

Should Sir Frederick desire a perusal of the governor article, | 
would gladly accord him the loan of the work. 

The Green, Seaton Carew, R.8.0., 

May 24th. 


WILLIAM Moor, 


Sir,—With reference to Sir F. Bramwell’s letter in your last 
issue, Stuart and Farey are not alone in asserting that governors 
were applied to corn mills at an earlicr period than Watt's adapta- 
tion of them to the steam engine. ‘‘ Chambers’ Encyclopedia,” in 
the article on the steam engine, says:—‘tThe governor is an 
ingenious application by Watt of mechanism, long used in water 
mills,” Also Robertson Buchanan, of Glasgow, in an essay on 
governors, written in 1814, refers to the irregular velocity of wind- 
mills causing imperfect grinding of corn. He says:—‘‘There is 
an elegant contrivance for preventing this, similar to the governor 
of a steam engine, but which I believe was much earlier in use, 
called in some parts of England a lift tenter.”” He then gives a 
description of two forms of this lift tenter, accompanied by draw- 
ings, which he says are from sketches which he took in the neigh- 
bourhood of Liverpool in 1790. 

These contrivances are identical in principle with Watt's 
governor, but quite different in detail of construction. The date 
—1790—would be about contemporaneous with Watt’s steam 
engine governor, but the apparatus from which the sketches were 
taken must probably have been constructed some time previously. 

Governors as applied to corn mills have not been used to control 
the velocity, but to lift the running stone from the bedstone when 
the velocity is reduced, and vice vers4. Hence the name “ lift 
tenter.” They were never very effectual in their results on the 
output. The modern developments of corn milling have changed 
all that. An even velocity is cne of the first desiderata. 

May 26th. MILLER. 


HALF HELICAL WHEELS. 


Sin,—Owing to some alteration in our machinery, it is necessary 
to run our shaft faster, so as to obtain a belt speed of 3000ft. per 
minute, The present shaft is driven from an upright shaft in the 
centre of the room by means of steel bevel gear, the upright 
running at 150 revolutions, and line shaft 210. We wish to get this 
speed to 250—280, but our experience tells us we cannot get wheel 
to run satisfactorily at this speed. Could any reader recommend 
half helical wheels for this gear, as we could easily move the shaft 
to suit. We have several of these wheels running, but they are 
only very small, 2in. diameter or so, but are wearing exceedingly 
well. They would be required to drive 50 to 60 indicated horse- 
power at, say, 260 revolutions, the present gearing driving 40-horse 

wer at 210 revolutions. R. B. 

Huddersfield, May 24th. 


CALEDONIAN RAILWAY SPEEDS. 


Str,—Mr. Rous Marten’s interesting analysis of speeds on the 
Caledonian Railway might be added to by including the first part 
of the run of the 6.0a.m., Perth-Aberdeen train —Limited Mail 
therein. Leaving Perth at 6.0 a.m., the working time-table shows 
the train as passing Forfar at 6.31, ¢.¢., 32 miles 40 chains is run 
from the start in 31 minutes. . F. 

May 25th. 








CHANGES IN FOUNDRY MIXTURE: 





Every now and then some one gives a theory to explain why the 
first iron melted is harder than the last, while another will give a 
reason why it is harder. All conditions being equal, however, the 
results should be the same, no matter at what period of the heat 
the charge is melted, and differences are due simply to mechanical 
changes in handling. Some of the causes of these changes are 
described in this paper, and indicate the great care that must be 
taken in handling to ensure uniform results. 

(1) Errors in weighing up the charges in the charging-rvom. 
Sometimes « certain brand of iron is not broken as small as others, 
or the charger is not careful in balancing his scales, thus causing 
variations at different parts of the heat. 

(2) The placing of iron in the cupola in such a manner as to 
allow one brand to melt and mix before the others. 

(3) Improper drying of the cupola often causes hard iron in the 
beginning of the heat, particularly if the receiving ladles and hand 
ladles are cold or not thoroughly dry, so as to cause changes in the 
iron by chilling. 

(4) The excessive use of blast is the most important cause of 
change in the first iron melted. The fuel is then an open net- 
work, unobstructed by slag, and the tuyeres also remain unsealed, 
so that the iron trickling through the fuel will be subjected to the 
oxidising effect of the blast, which serves to harden it. This may 
be avoided by reducing the pressure to the lowest point possible 
without delaying the melting process. Where large amounts of 
iron are carried in the cupola, however, the effect of the blast 
would not be likely to be apparent. 

(5) Drawing off the iron faster than it is melted, so that it is not 
allowed to mix properly, with the result that hard and soft iron are 
obtained at different times. 

(6) Where a cupola with a slag hole is kept too full, the slag will 
be cleared off the iron, leaving the latter exposed to the oxidising 
influence of the blast. 

(7) If the cupola lining is made too hot in drying out, it will set 
fire to the fuel above the melting zone at one side or the other, 
causing the stack to come down unevenly. 

(8) Uneven openings of the tuyeres, with one side larger than 
the other will cause the stack to melt faster on one side, produc- 
ing uneven results, 

(9) Too great economy in fuel, so that when the charging is 
finished and the doors are closed the iron melts too close to the 
tuyeres. This will almost invariably cause hardiron. In this case 
an excess of thin fluid slag, foamy and light, like soapsuds, will be 
noticed, and if the blast is excessive this will be held up by its 
pressure around the sidés of the cupola, giving out a peculiar 
puffing sound, It cannot be drawn off until the blast pressure is 
reduced, which must be done gradually and carefully, or the slag 
will flow into the tuyeres. 

The above remarks apply to cupolas where the iron melted does 
not exceed eight tons per hour, and where the stack is not more than 
4ft. diameter. They apply to any grade of mixture, the results 
being the same whether hard or soft irons are melted. 











CATALOGUES. 


Vauxhall Ironworks Company, Limited, London, S.W.—Wall 
sheet of marine machinery, pumps, and condensers, 

Nottingham Engineering Company, Limited Nottingham, 
Illustrated catalogue of shafting, bearings, couplings, and other 
fittings. A novel feature of this catalogue is the graduated price 
lists of iron and steel shafting. The book is nicely got up. 





* Abstract of a paper presented by Eugene W. Smjth gt the February 
meeting of the Western Foundrymen’s Association, U.S.A; 
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Fig. 2—PLAN VIEW OF STEAM CARRIAGE AND WAGON COMPANY’S WAGON 


MOTOR WAGON TRIALS AT LIVERPOOL. 


THE important seaport town of Liverpool has this week | 
self- | 
Association | 
some time ago decided to arrange an important series of | 
trials of motor vehicles suitable for heavy traffic, and laid | 
themselves out, at considerable expenditure of money and | 
labour, to bring into competition all the leading firms who | 
A list of well-qualified | 
judges and observers was appointed, the former including | 
Sir David Salomons, Messrs. Boverton Redwood, F.R.S.E., | 
S. B. Cottrell, M. Inst. C.E., Henry H. West, M. Inst. C.E., | 
and it was | 
anticipated with some degree of confidence that at last some- | 
thing approaching a representative competition would be the | 
It will be within the recollection of our readers that | 
the competition of a similar kind promoted by THE ENGINEER, | 
and another by the Royal Agricultural Society last year, both | 


been the centre of attraction to all interested in the 
moving vehicle. The Self-propelled Traffic 


are engaged in their manufacture. 


and Professor H. S. Hele-Shaw, M. Inst. C.E., 


result. 


| reasonable qualification for the duties for which they were 


intended. 

In the present competition six entries were received for the 
three prizes offered: £100, £75, and £50. Two of these failed 
to put in an appearance, and the remaining four vehicles are 
the products of three firms, the two above-mentioned, and 
the Steam Carriage and Wagon Company, Limited, of 
Chiswick, which has two competing vehicles. All the four 
wagons rely upon steam as the motive agent, but in the case 
of the Liquid Fuel Company and the Lancashire Steam 
Motor Company oil-fired boilers are employed, whereas in 
the case of the Chiswick wagons coal is utilised. The Self- 
propelled Traffic Association have arranged a very thorough 
system of trials spread over four days, intended to test 
the capabilities of motor lurries on high roads for long 
distances at fair speeds. Perhaps no more severe tests of the 
powers of withstanding vibration and jolting could be 
imposed in this country than a run over the diverse surfaces 
of the Lancashire roads, a fact which was painfully borne out 








Fig. 4—-FIVE-TON LURRY, STEAM CARRIAGE AND WAGON COMPANY 


met with a very disappointing result, the Liquid Fuel Engineer- | by the first day’s running, when wheel troubles were almost | of a turntable, which allows 


ing Company, of East Cowes, Isle of Wight, in the first case, 
and the Lancashire Steam Motor Company, of Leyland, in the | 


second, being the only competitors whose exhibits showed a | and particulars of all the competing vehicles. The steam | 110 square feet, and the tare is 3 tons 1 


universal. 
We are enabled to place before our readers illustrations 
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Fig. 3-END VIEW OF LURRY 


wagon built by the Lancashire Steam Motor Company, 
Leyland, shown on page 504, Fig. 7, is designed to carry 
four tons. It is built on a steel frame, and has an open plat- 
form area of 78 square feet. It is fitted with side and tail 
boards, which are hung on hinges and can be immediately 
let down forfloading or unloading, or can be quickly removed, 
and the vehicle used as an ordinary dray. 
Two powerful brakes are provided, both said to 
be capable of stopping it in half its length, and 
either one will hold it on an incline of 1 in 7. 
It is also stated to be capable of climbing this 
gradient when fully loaded with four tdns. The 
boiler is of the fire-tube type, and has 110 square 
feet of heating surface, the weight- per square 
foot of surface being 6 lb. The boiler is 
arranged for a working pressure of 200 lb., and 
can raise steam to the working pressure in 
eighteen minutes. Liquid fuel is employed, 
the supply of which is regulated by the pres- 
sure in the boiler; by this means the steam 
cannot rise above the working pressure, making 
the firing automatic, and relieving the driver 
of considerable responsibility. The water is fed 
to the boiler by means of a small brass feed 
pump, which is set to give a constant feed. As 
will be seen, the wagon is fitted with condenser 
on the roof of the cab. This is said to be very 
efficient, and makes it unnecessary to carry any 
great quantity of water for cooling purposes. 
The quantity of oil burned when in full work 
does not exceed 1} gallons per hour. An 
important feature of the boiler is that the 
inside can be lifted out for cleaning without 
removing any of the steam fittings. 

Two other of our illustrations—Figs. 1 
3, 4, 5—represent a five-ton steam lurry and a 
two-ton wagon, built by the Steam Carriage and 
Wagon Company, of Chiswick (Thornycroft), 
THe larger vehicle, Figs. 2 and 3, is intended 
for working up toa speed of five miles per hour. 
It is six-wheeled and articulated, the rear por- 
tion being attached to the front vehicle by means 
motion in two planes, thus per- 
mitting the whole system to accommodate itself to i- 
equalities of the road surface. The available floor space 1s 

94 cwt. light, and 
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Fig. 5-TWO-TON WAGON—STEAM CARRIAGE AND WAGON CO., CHISWICK 


4tons 5ewt. in running order, with fuel and water. The 
inderframe is entirely composed of steel, the wheels being 
also of this material, and have roller bearings. The boiler is 
f a special water-tube type, Fig. 8, and is so arranged that 
all the tubes may be easily cleaned inside and outside as 
required. The heating surface is 65 square feet, grate area 
24 square feet, and the pressure 175 1b. per square inch; 
during the trials the fire is forced by a fan which is driven by 
the engine, but can be worked by hand when lighting up, 
steam being easily raised from cold water in fifteen minutes. 
It is fired from the top. The tubes are practically in contact 
at the lower part, but space for the gases to pass is left 


by joggling them about half-way up. An examination 
of the drawing—-Fig. 8—will make the arrangement clear 


aa 


Fi 
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independent steam brake, exerting a maximum pressure of 
2} tons, acts on the wheels of the trailing body. The 
smaller vehicle made by this company, which we illustrate, 
Fig. 5, and plan view, Fig. 2, has motive mechanism designed 
on similar lines to that just described, but the frame is all 
in one. It is constructed to carrya load of 24 tons, and 
during the trials the boiler carrieda working pressure of 175 Ib. 

The steam lurry built by the Liquid Fuel Engineering 
Company, Fig. 8, is designed to carry two tons. It is 16ft. 2in. 
long by 6ft. Gin. in extreme width over hubs. The platform is 
10ft. long by 6ft. 5in. wide, and has 64 square feet of avail- 
able surface. The frame is of best mild steel channel, bent 
to shape and riveted together with steel gusset plates. The 
wheels have bronze hubs, and are fitted with a large reser- 








Fig. 6-TWO-TON LURRY-—LIQUID FUEL ENGINEERING CO. 


The engine is of the horizontal compound type, with cylinders 
fin, and Tin. by 5in. stroke. It is entirely enclosed in a dust- 
tight casing, and the moving parts run in an oil bath. The 
Connecting and piston-rods are of high grade steel, and the 
bearings are lined with white metal. The condenser, which 
18 placed on the roof of the cab, is constructed of small copper 
tubes brazed together, and at full power it returns about two- 
thirds of the water used to the hot-well. The main feed-pump 
18 driven off the engine shaft at a slow speed, and, drawing 
ma the hot-well, gives a practically automatic feed, it only 
“ing necessary to add the’make-up to the hot-welloccasionally. 


The Searing is arranged with two speeds, so that the engine 
— nine or twelve revolutions to one of the driving 
eh Ai arrangement permits of the engine being 
ag we if desired. A powerful screw-down hand brake 

itted to the tires of the driving wheels, and an 





voir for lubrication. The spokes are of oak, the felloes of 


ash, and the tires are of steel 3in. wide. The axles are made of 
best faggoted iron, with bearings for the wheels, case-hardened. 


The front axle is pivoted with bronzed-bushed trunnions. | 


The steering is accomplished by means of a handle connected 
to pivoted axles, by means of rods and levers. The engine 
is of the compound reversible type, fitted with piston valves 
and relief drain cocks so arranged that the water can easily 
be let out without the necessity of opening the drain cocks 
by hand. The cranks, crossheads, connecting-rods, excen- 
trics, and pump gearing run in dust-proof oil cases, which 
are half-filled with oil, and so arranged that the water from 
the piston-rods cannot mix with the oil. The engine runs at 
600 revolutions for a speed of eight miles per hour, and is 
geared down from eight to one. The boiler is of the water- 
tubular type, securely bolted to a steel frame, and has about 


80 square feet of heating surface. Each tube is fastened 
to the drums by means of a special nut-and-nipple joint, and 
in cases of necessity can bé easily removed or plugged. The 
boiler is said to be capable of making sufficient steam to 
sipply an engine indicating 35-horse power, and will easily 
indicate 25-horse power. The lower drum is fitted with suit- 
able plugs so arranged that the sediment in the boiler can 
easily be removed at any time, and the upper drum or steam 
chamber is fitted with a large hand hole for the same purpose. 
The supply of oil to the burner is automatically regulated 
by means of the steam pressure in the boiler. 

The power is transmitted to the driving shaft by means of 
steel cut bevel wheels running in dust-proof oil cases, pro- 
vided with long white-metal bearings, and a mild steel shaft 
made telescopic to allow for the action of springs and uneven- 
ness of roads. The countershaft is fitted with compensating 
gearing to allow for turning curves, having long white-metal 
bearings, well lubricated and dust-proof, bolted to a stiff 
frame to which springs are fastened. This shaft is fitted with 
steel pinions on each end, running in large steel internal cut 
gears securely fastened to the spokes of each of the rear 
wheels. The countershaft is fitted and supported by two 
steel reaches fastened to the front and rear axles. There is 
no changing of gears for different speeds, the regulating of 
speed being accomplished by means of the high-pressure 
cylinder steam valve; but when extra power is required, high- 
pressure steam is let into the low-pressure cylinder. The 
reversal of the engines acts as a powerful brake, but in 
addition to this an emergency brake is fitted to the vehicle, 
and arranged to be operated by the foot so as to act directly 
on the rear wheels. This emergency brake is capable of 
holding the wheels when the vehicle is fully loaded. 

Two oil tanks are fitted at the rear of the vehicle, each of 
20 gallons capacity, and two water tanks are provided, one 
underneath the driver’s seat holding 16 gallons, and one 
underneath the platform holding 75 gallons. The weight of 
this lurry, fitted complete without fuel and water, is 383 cwt., 
and in working order 54 cwt. It is capable of attaining a 
speed of eight miles per hour on the level when loaded and of 
climbing hills of 1 in 10 at the rate of four miles an hour. 

At the time of going to press the trials were not completed. 
They are creating considerable excitement in Liverpool, and 
along the entire routes traversed. About a dozen light motor 
carriages are being employed for conveying visitors who wish 
tofollowthecompetitors. On Tuesday, the first day of the trials, 
a good performance was made by the Lifu lurry, which com- 
pleted the prescribed circuit of 35 miles 5 furlongs with a 
load of two tons in 4‘hours 56 minutes net, burning 20 
gallons of oil, and evaporating 147 gallons of water. Neither 
the Lancashire Steam Motor Co.’s wagon nor the five-ton 
Chiswick machine completed the route within the time limit 
owing to defects of the wheels, but the 2$-ton Chiswick wagon 
completed the course in 6 hours 33 minutes, with a con- 

|} sumption of 384 Ib. of coal, and evaporated 143 Ib. of water. 

| A defective boiler tube was the cause of considerable delay. 

| On Wednesday only three of the vehicles started, the five-ton 

| Chiswick lurry being debarred from further part in the com- 
petition through the loss of a tire. 

We hope to give further particulars of the trials in our 
next issue. , 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: Thomas 
Morris, to the Camperdown, and William J. Abbott, to the 
Rodney. Chief engineers: William J. Black, to the Victory, 
additional, for the St. George; and John W. Pleming, to the 


Pembroke, additional, for the Sappho, Acting chief engineer: 
Wilton P. Leahy, to the Pembroke, additional, for the Dryad. 


Engineers: Albert E, Cox, to the Victory, additional, in lien of a 


| chief engineer: 














THE LIVERPOOL MOTOR CAR TRIALS 


(For description see page 502) 
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ig. 7—FOUR-TON WAGON-—LANCASHIRE STEAM MOTORMCO. LEYLAND 
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Fig 8--THORNYCROFT’S MOTOR VAN-BOILER 
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MAURICE GEORGE RODGERS. 


| THe death of the Master Cutler, Mr. Maurice G 
Rodgers, during his year of office has excited unusual j on 
and sorrow in Sheffield this week. Mr. Rodgers — 
only forty-one years of age, was not in good health we 
accepted the position of Master Cutler last year Per he 
then he became stronger, and was able to discharge ~ 97 
varied duties in Sheffield and elsewhere. About a ten Fen 
ago he had an epileptic seizure, from which he neyer ; ee 

| and death took place on Monday last at 6 o’clock Pp be ma 

| Rodgers was a descendant of the founder of the great fir oe 
| Joseph Rodgers and Sons, cutlery manufacturers Noche 
street, the history of which dates back to a time when a 
was very little likelihood of Sheftield becoming the capital . 
the cutlery world. In 1730 the members of the firm ee of 
Maurice and Joseph Rodgers, and their factory was in Hollis 
Croft. Afterwards the business was transferred to Sycame ° 
| street, where it increased very rapidly, and its head uarter, 
| are now the noble block of buildings which have a es 
imposing front in Norfolk-street, and are undoubtedly a 
| largest and most important cutlery works in existence. ° . 
The late Master Cutler was the eldest son of Mr. Gis 
Joseph Rodgers, of Endcliffe-crescent, Sheftield, and was hors 
in 1857. He was bound apprentice to the firm, and sery r 
at the bench for nearly tive years, during which time he = 
thoroughly trained in the working art of cutlery making. 
| He afterwards travelled on behalf of the firm throughout 
Great Britain and Ireland, and when the business WAS con 
verted into a limited liability company he was made q 
director. This was in 1886, and in 1887 he was appointed 
| managing director, which position he occupied up to the day 
of his death. In 1891, his brother, Mr. John Rodgers, joined 
him as co-managing director, the one attending to the home 
| department and the other to the foreign. Mr. Rodgers 
entered the Cutlers’ Company in 1886, and after passing 
through the minor offices succeeded to the chair last August. 
| and gave the Cutlers’ Feast with its accustomed br illiance in 


| November. He is survived by his wife and three children 





PNEUMATIC CAULKING AND RIVETING 
HAMMER. 


A secTIoN of the Ridgely and Johnson pneumatic hammer 
is shown in Fig. 1, the workman grasping it by the loop 
handle, and controlling its operation by the thumb trigger 
A is the bronze sleeve and handle, fitting over the cvlinder 
or case B, to which it is seeured by the threaded cap P, 


Fig. 1 


which in turn is secured by the pawl M and screw L. By 
removing the cap F, the cylinder can be removed from the 
handle, the piston taken out, a-d all parts examined. D isa 
removable sleeve or ferrule for the hammer or caulking chisel. 
E is the piston or striking hammer, the back part of which is 
enlarged, forming a collar, which fits the rear chamber of the 
cylinder. This is the only moving part. G is a thumb 
trigger, with a rod H, which operates the throttle valve k 
seated in the screw plug J. The flexible hose is connected to 


| the base of the handle at N. The air enters through the 
| valve K and port P into the cylinder by the port R, filling 


the annular chamber T between the piston and cylinder. 
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Fig. 2 


| The pressure against the enlarged end of the piston drives 
| the piston back until the ports S communicate with the 
|chamber T. The air then passes to the rear end of the 


piston, and, as this has a much greater area than the collar, 
the increased pressure drives the piston forward again, closing 
the ports S$. The air is then exhausted from behind the 
piston, and the pressure on the collar again drives the piston 
back. 

Fig. 2 shows a counterbalanced hammer, which is similar 
to the single hammer, except that it has two pistons, one of 
which does the work, while the other, moving in the opposite 
direction, acts as a counterbalance, and thus greatly reduces 
the jar and vibration. This enables the workman to hold a 
heavier and more powerful hammer with less exertion, the 
heavier tool being of sufficient capacity to drive fin. rivets. 
In Fig. 2, A is the handle and sleeve, B the screw cap, C and 
D the counterbalance and striking pistons respectively, K the 
cylinder, and F the tool for riveting, chipping, or caulking. 
G is the stud which secures the handle to the cap. H the 
trigger on the rod J, which presses down the valve I to 
open the ports K. This valve is seated in the hollow screw 
plug M. 
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RAILWAY MATTERS. 


Tue construction of the line which is to be made by the 
‘oat Western Railway of ‘Tasmania, connecting Hobart with 
tho Mount Lyell mines, has been begun. 

Work is so far completed _on the trunk line of the 
vang-giberian Railway between China and Tashkent that the rails 
bseyias being laid at the rate of nearly three miles per day, and it 
i pratt that the first train will reach Tashkent before the end of 
the present week. eee: 

MortLake Station, until now a small uncovered 
uburban station of the London and South-W estern Railway, is 
ving lengthened to twice its present length, and is being roofed 
beng the whole stretch of the platforms. The district is growing 
along 1 has within the last two years practically doubled its 


rapidly, and has, e 
jopalation. A lengthening of the Richmond platforms is also 


contemplated. : : . ; 

Tur Secretary of State for Foreign Affairs has been 
inform f rs gee . i 
Norwegian State Railways invite tenders for the delivery of fifty 
goods 
it the 
day, J 
on apy 
between the | 

Tue first annual meeting of the National Railway 
Museum Association was held on the 18th inst., Mr, ©. Rous- 
Marten presiding. The business was mainly of a formal nature, 
consisting chiefly in the election of officers for the ensuing year, as 
Chairman of executive committee, Mr. C, Rous-Marten ; 


. Statshaners Expeditionskontor, Christiania, until Wednes- 
une Sth, at 2.30 p.m. Further particulars may be obtained 
lication at the Commercial Department of the Foreign-office 
vours of 11 a.m, and 5 p.m. 





follows : a q é 
hon. treasurer, Mr. Dombrain ; hon. secretaries, London, Mr. F. 


Ww, Brewer ; Edinburgh, Mr. Norman D, Macdonald, Other busi- 
; postponed to an adjourned meeting fixed for June 8th. 





ness Wa 


the chairman drew attention to the fact that several leading | the Mississippi River in 60,000 years. This would be enough water 
ors had published in some detail a fictitious report of a purely | to cover the entire surface of the earth to a depth of about 300ft. ; | 


pa 5 : : . 
imaginary ‘* annual” meeting, said to have taken place in October 
last, When the association had been in existence only seven 
months, No meeting of any kind was held by the association on 
the date named. 

Tue Baltimore and Ohio Railway has recently been 
experimenting with electricity as a motive px ywer. Electric motors 
weighing about eighty tons each were some time ago brought into 
ise to haul goods trains through the belt tunnel around Baltimore, 
and they were so successful that now they are used to draw all 
trains in the tunnel, The annoyances of smoke, soot, and coal 
-ss which existed under the old system when steam locomotives 
were used have been therefore entirely removed. Experiments 
made with clectric motors on turntables were equally successful. 
It usually requires four men to turn a locomotive, and while they 
we doing so their regular work is abandoned. In operating a 
sft. turntable, the current being taken from the power plant, it 
was found that on an average it cost less than a farthing for each 
It is calculated that the yearly saving 





time the table was turn od. 
ibout £141. 

Tue Russian Minister of Railways has undertaken a 
journey, according to the Berlin correspondent of the Staxdard, to 
decide the direction of the projected railway at Bast, 900 miles 
jong, which is to connect the Central Asiatic Railway system 
with the other Russian railways. Four projects have, we believe, 
been under consideration for years. According to one of these, 
the line is to run from Uralsk, between the Caspian and Lake Aral, 
to the Transcaspian Railway, while the three others propose that 
it shall connect Tashkent either with Orenburg or with Omsk, or 
with the Siberian Railway. According to the last project, it is to 
go vid Vernoye and Semipalatinsk, along the ancient Central 
Asiatic caravan road. Connection with Omsk is of special im- 
portance, as a means of conveying cheap West Siberian grain to 
Turkestan, where it is much needed. The first two projects, on 
the other hand, aim at effecting a more direct connection between 
European Russia and Central Asia. 

A system of tunnel ventilation on the injector principle 
has been applied to the Pracchia single-track tunnel, 8947ft. long, 
on the Boulogne and Lucques Railway, in France. The system, 
devised by Mr. Saccardo, is, according to the Engineering Neis, 
is follows: At the highest end of the tunnel the mouth is con- 
tracted inward in a funnel-shaped form, so as to just admit a train. 
Immediately at this contraction a lateral tunnel 50ft. long branches 
off from one side of the main tunnel. At the mouth of this lateral 
tunnel is installed a fan which forces air into the tunnel, and with 
70 revolutions per minute delivers 3532 cubic feet of air per seconc 
at a water pressure of lin. This air current is directed inward 


| of peat, or the product of 200 acres. 





NOTES AND MEMORANDA. 


THERE is at present « sharp competition for the traftic 
on the lower Danube by the steamship lines of three different 
countries, Austria, Roumania, and Russia. Several new lines have 
been established, among them one between Galatz—about 100 
miles from the mouth of the Danube—and Constantinople, and 
one between Galatz and Batum, at the east end of the Black Sea. 


Consut Boucusern writes from Barmen, March 11th: 
‘* According to a report on smoke-consuming appliances of a royal 
Prussian Commissioner, none of the systems gives perfect smokeless 
combustion of coal. ’ 
ary steam plants where smoke is objectionable. 
this line has increased rapidly in recent years, amounting to 
7,900,000 tons in 1894 in Germany, an increase of 11°1 per cent. 
over that for the preceding year. ’ 


Tur John A. Roebling’s Sons Company, the builders 


ed by her Majesty's Consul-General at Christiania that the | of Brooklyn Bridge, have just completed a telegraphic cable of | 


twenty-nine miles length for the Western Union Telegraph Com- 


wagons for the Kongsvinger line. Tenders will be received | pany, to be used between Port Angeles, Puget Sound, and Victoria. | 


The most notable fact regarding the cable is that in its entire 
length there is but one splice, one section being twenty miles in 
length and the other nine. Its weight is 421,0801b., and six cars 
were required in moving it. It was made at the rate of a mile a 
day. 


THE energy required to lift the earth, which weighs ap- | 


proximately 6,000,000,000,000,000,000,000 tons, 1ft., according to 
Mr. J. A. Renie, is given in ower as follows :—It would require the 
power of a 10,000-H.P. engine about 70,000,000,000 years to lift 
the earth 1ft. in height, and to do this work, allowing 13 Ib. of water 
per horse-power, it would require about 10,000,000,000,000,000,000 
gallons of water, or more than would be discharged at the mouth of 


to convert this water into stearn, using good boilers, would require 
about 4,000,000,000,000,000 tons of coal ; if this coal were loaded 
on cars of 20 tons each it would’ require 200,000,000,000,000 cars ; 
if the cars were 3ft. long and all coupled together in one train it 
would reach round the earth 45,000,000 times, and if it was running 
25 miles per hour it would require 5,000,000 years for it to run the 
length of itself. 

PEAT-BOGS as generators of electrical power are 
suggested by Dr. Frank, in Sta// wad Hisen. He says that the 
great peat-bogs of North Germany may be thus utilised, and 
figures that one acre of bog, averaging 10ft. in thickness, contains 
about 1000 tons of dried peat, or 313,000 tons per square mile ; 
and 430 square miles would be equivalent in heating power to the 
80 to 85 million tons of coal annually mined in Germany. The 
bogs of the Ems valley alone cover 13,000 square miles; and 
Dr. Frank proposes the erection in that district of a 10,000-horse 
power electric station, which would yearly consume 200,000 tons 
He would use the electrical 
energy on the Dortmand and Emshaven Canal, and for the manu- 
facture of calcium carbide. This is all very well, but the cost of 
preparing peat fuel is so great that it exceeds the value of coal. 
A first step to the utilisation of the bogs will consist in the pro- 
duction of dry peat fuel, at a moderate price. This no one has 
yet succeeded in doing. 


THE results of some experiments for determining the 
conditions under which boilers burst were lately communicated by 
M. Hirsch to the French Société d’Encouragement pour 
‘Industrie Nationale. For measuring the temperature of a boiler 
plate, with various intensities of firing and under different 
cireumstances, a plate 10 mm.—}}in.—thick received a layer of 
water inside, while the outside was subjected to the action of a 
blow-pipe flame, the quantity of heat traversing the plate being 
measured by the volume of cold water vaporised, and the outside 
temperature of the plate by metal plugs fusible at various tem- 
veratures, The experiments showed that, when the plate is 





} 
sound, clean and thoroughly wetted by the water, it never attains | 


a dangerous temperature, even with the hardest firing, and that 


viscosity of the water exerts but little influence ; but, on the other | 


hand, the deposit of scale, even in a very thin layer, may lead to 
serious accidents ; some fatty matters coating the inside surface of 
the plate readily cause it to become red hot, even when in contact 
with water, which in that case assumes the spheroidal state, this 
being the case with organic fatty matters, especially linseed oil and 
red-lead cement. 


BEFORE a recent meeting of the St. Louis Academy of 


Coke is therefore extensively used in station- | 
Consumption in | 


MISCELLANEA. 


THe Mining Warden of the Kalgoorlie district in 
| Western Australia reports the discovery of asbestos in what 
| appears to be paying quantity near Feysville. The deposit is to 
| be developed, 


| AxrHoucH the United States are very large manufac. 
turers of bicycles, still during the past year the importation of this 
class of goods amounted to £36,888 from Austria-Hungary, and 
the United Kingdom sent to the States bicycles and parts valued 
at £18,251. 


| A curtous settlement of a question of pier dues has 
taken place at Stamboul. On Sunday night, according to the 
Constantinople correspondent of the Standard, almost all the 
newly-constructed portion of the quay sank into the sea. This 
accident will have the effect of postponing for a time the burning 
| question of the quay dues levied upon British merchants. 


Tue Surly had a preliminary basin trial at Portsmouth 
on Monday with oi] fuel, which has been supplied for the first time 
to any vessel inthe Navy. The trial was only intended to test the 
fittings, but, so far as the experiment went, it was shown that 
there was neither smoke, smell, danger, nor dirt. It is probable 
that several other basin trials wi!l take place before the vessel 
carries out her trials at sea, 


Tur Castle Steam Packet Company contemplates, we 
understand, withdrawing its steamers from the Madagascar trade. 
Since the annexation of the island by France, British trade has 
been gradually declining, owing to the high differential duties 
imposed on foreign goods ; and the Castle Company has come to 
the conclusion that it is no longer worth sending steamers to 
Madagascar. The present position of affairs is due to the jfact 
that at the time of the annexation no effective efforts were made 
to protect British commercial interests. 


| For bringing to Paris the waters of the Loing and 
Lunain syphons will be employed, formed of cast iron pipes, 

| having inside diameters of 1°5 m. (4ft. llin.) and 1°25 m. (4ft. lin.), 

| representing a weight of 14,700 tons of cast iron and 1600 tons of 

| steel, In this great work, the contract for which was let on 15th 

| January, the engineers of the Paris Municipality have adopted the 
system invented by M. Rogé, Pont-i-Mousson, of cast iron pipes 
strengthened by steel hoops, shrunk on hot, by which a great saving 
is effected in weight, first cost, and also cost of carriage, while the 
handling is also easier on account of the reduced weight for a 
given length. 


| THE largest fireproof curtain vet constructed for a 
theatre has just been fitted at Drury Lane by Merryweather and 
Sons. It measures 42ft. by 30ft. 6in., and is suspended by steel 
wire ropes running over pulleys fixed above the proscenium opening, 
counterbalance weights being provided so that it can be easily 
raised or lowered by one man. Should the wire ropes break 
through fire or accident, the curtain, which is entirely of iron and 
asbestos and weighs several tons, is prevented from falling suddenly 
by means of a pair of pneumatic cylinders, which check the descent. 
At a test before the County Council authorities on Monday last this 
latter arrangement proved entirely successful, the curtain 
descending steadily in fifteen seconds. 


THE district of Corunna abounds in lodes of auriferous 
| pyrites. These lodes are true fissure veins with well-defined walls, 
| and measure from 5ft. to 12ft. in width, and many of them can be 
| traced from their outcrops for a distance of over hafamile. They 

lie as a rule in the zone of the granite or gneiss and slate formation. 
| Assays of surface samples have given from 3 to9 dwt. of gold to 
| the ton, and those from pits and excavations, from 15 dwt. to loz. 
| The general composition of the ore by analysis appears to be about 

as follows :—Iron, 30 per cent.; arsenic, 35 to 50 per cent. ; 
sulphur, 17 percent. ; gold, 1 to16 dwt. ; silver 1 to 11 oz. A syn- 
dicate has been formed in Corunna, called the Anglo-Spanish Mining 
Syndicate, for the purpose of opening and developing good mining 
| Properties in this and surrounding districts. 


A CONFERENCE on the subject of the telephone service 
between representatives of the London County Council and of 
various municipal associations throughout the country was held, 
on Monday last, at the County Hall, Spring-gardens. Mr. 
M’Kinnon Wood, Chairman of the London County Council, 
presided. Resolutions were carried declaring that the telephone 
service ought not to remain in the hands of a private company ; 
| that its use in this country was restricted by excessive charges, 


through a second contraction, or funnel, parallel to the one at the | Science Mr. Carl Kinsley read a paper on series dynamo electric | inefficient service, and the failure of the Post-office to provide an 


entrance and 23ft. beyond it. In operation the action of the 
artificial air current is to suck in a considerable volume of outside 
air, while the air pressure is sufficient to counterbalance ‘the move 
ment of air produced by a train moving at a velocity of 16°4ft. per 
second, The system is said to give satisfaction, 


THE new express locomotives of the Chicago, Indian- | 
apolis and Louisville Railway,, have some specially interesting | 
features in their design, says the Engineering News. The boiler 
has no cylindrical course, the conical throat sheet reaching from | 
the extended wagon top to the smoke-box. ‘The boiler is set high 
above the axles, and its cab floor and firing door are about 2ft, 
above the top of the tender frame. To facilitate firing, therefore, 
the foor of the coal space is made level with the cab floor, the 
tank extending below the coal space. The engines are fitted with 
truck brakes, and it would seem to be high time that these brakes 
Were fitted to a large number of express engines. The cab is of 
polished mahogany, and is unusually roomy. The engines are of 
the eight-wheel type, with cylinders 18}in. by 26in., and driving 
wheels 6ft. diameter. The weight is 121,8001b,, of which 79,000 Ib. 
are on the driving wheels. The engines were built last year by | 
the Brooks Locomotive Works, of Dunkirk, N.Y., and one of them | 
has a record of 9°1 miles—between Owasco and Deer Creek—in 
six minutes, or at the rate of 91 miles per hour. 


machines. He showed, by the results of tests of machines, that 
the relations between electromotive force, current, and speed, can 
be represented by a surface. This is easily done, since for widely 
different currents, and for both dynamos and motors, the total 
induced electromotive force is strictly proportional to the speed 
when the current is constant. He stated that Frilich’s empirical 
equation can be used to represent large portions of this surface, as 
suggested by Professor F. E. Nipher. It was stated that the way 
in which a series motor will operate from a series generator can be 
predetermined ; and, for cases reported, it was shown that com- 
puted results, throughout the complete range of working condi- 
tions, gave an average agreement with observed results to within 
0°05 per cent. The method explained in the paper enables an 
engineer to design such a power-transmission circuit accurately 
from shop tests of the machinery, and to operate the series motor 
at constant speed under all loads. It was shown that the resistance 
of the generator does not vary with the speed. This makes it 
possible to use a small series generator as a speed indicator, and 
so obtain instantaneous values of engine speeds from the voltmeter 
or ammeter readings, if the resistance of the outside circuit is 
kept constant. The practicability of this method of determining 
engine speeds was fully shown by the results reported in the paper. 


THE success attending an application of electric towing 


| adequate number of trunk lines ; and that, in the event of the 
| Post-office being unable to take over forthwith the whole telephone 
| service of the country, municipal authorities should be empowered 
| 


to provide such service in their respective localities. 


| A company is in process of formation, with a proposed 
| capital of £240,000, for the purpose of erecting a shipbuilding 
| yard at Dunkirk, writes her Majesty’s Consul. The yard, 
esr is intended to consist of six or eight slips, is to be sup- 
| plied with plant and gear sufficient for a large yearly output, 
and would be situated on the east side of the entrance channel. 
The promoters are stated to be a large shipowner, the Société 
| Générale, and the Société des Forges et Aciéries de Denain et 
Anzin. It is said the plant and gear are to be purchased from an 
| English firm whose works have been expropriated at the port 
where they were established for harbour improvements. The 
project as yet is in its initial stage, and the necessary adminis- 
trative sanction has not yet been granted. There is, however, 
good reason to suppose that if the plans mature, official permission 
to carry them out will not be withheld. 





Tue Sheffield municipal authorities have just had an 
unusual experience in civic administration. Some time ago the 
City Council unanimously decided to acquire the undertaking of 





SomE remarkable experiments were lately made with a} on the Burgundy Canal was such that two new applications of | the Electric Light and Power Company. Terms were arranged, 


train of fifty coke wagons, all fitted with the rapid-action Westing- 


house brake and a new friction apparatus, each wagon being loaded | made last year in the neighbourhood of Dijon on the same canal, | promotion of a Bill for the purpose. 


with about twenty tons of coke. The running of the train was as 

easy as that of a passenger train, and a favourable occasion was | 
afforded for watching the effect of shock on the new apparatus. At | 
acertain point in the line the wagons had to be weighed separately, | 
4n operation that occupied less than twelve minutes, being per- | 
formed in the following manner :—The engine was uncoupled from | 
the train and run forward a distance of 20 metres (22 yards), and | 
a second engine, brought up to the rear of the train then pushed | 
the wagons, which were uncoupled by two men, in such a manner | 
as to pass one by one over the weighbridge. While each wagon 
ran over this weighbridge, of rather considerable length, the | 
weight was taken and booked, after which it ran on until it butted | 
against the engine at a speed of 5 to 8 kiloms. (3 to 5 miles) per 

hour. It was, therefore, easy to watch the action of the buffers, 

the stroke of which in most cases was not quite completed ; and | 
this circumstance shows that the friction apparatus was fully | 
capable of taking up the vis viva of the wagon and its load. This | 
train was followed he another, just the same except that it was 

not titted with the friction apparatus, so that the difference could 

easily be observed. In the latter case the whole structure of the 

Wagons was severely shaken, so that it was manifest the friction | 
4pparatus is caleulated to greatly prolong the life of rolling stock. | 
These observations were made to the Liége Engineers’ Association | 
by M. R, Kapteyn, manager of the Westinghouse Company, in | 
his communication on continuous brakes, the absence of which | 
_ goods and mineral trains forms a constant danger to passenger | 
rains, | 


| 
| 
| 
| 





electricity to canal haulage and also for barge propulsion were 


under the superintendence of M. Gaillot, Ingénieur des Ponts et 
Chaussées. In the method of haulage the receptor dynamo is 
mounted on a tricycle, to which the name of ‘electric horse” has 
been given, and which, running on the towing path, takes its 
current from an air line consisting of two wires, mounted five 
metres (nearly 17ft.) above the surface. This ‘‘ horse,” which 
weighs two tons, and is guided by a driver mounted upon it 
through the front wheel, proceeds on the towing path like a 
traction engine ; and the boats are connected with it by a rope, 


| with automatic disengaging gear, in case the force of the stream 


or a gust of wind should drive a boat backwards. Speeds of from 
1990 to 4240 metres (mean 3319 yards) was obtained with the 
electric horse, towing from three to four boats, so that it is more 
suitable than the electric propeller for towage in rivers or very 
long reaches ; but it requires a driver, while the propeller, with 
which speeds of from 2150 to 4240 metres (mean 3406 yards) per 
hour were obtained, is worked by the bargee un board his boat. 
The towing path is not worn, and there is no occasion for a tow 
rope, which always causes difficulty when two boats cross one 
another. M. Maillet and M. Dufourny, Belgian Ingénieurs des 
Ponts et Chaussées, who watched the trials, conclude that a 
practical solution of the question depends upon the cost of pro- 
ducing the motive power; but they also consider that horse 
haulage on canals will soon be superseded by mechanical traction, 
based on the use of an automotive tricycle, working with petroleum 
or some other hydrocarbon, and capable of running on the tow 
path without requiring any fixed plant. 


| and the usual meeting of the ratepayers called to approve the 
The whole subject was 
| regarded as a foregone conclusion, and very few ratepayers turned 
|up. The result was that a mere handful of electricians in the city 
outvoted the City Council, and, it may be added, the city authori- 
ties had to take a poll. . The poll was taken on Monday, and the 
votes counted on Tuesday, when the result was :—For Corporation 
purchase, 28,130 votes; against, 1965; majority for purchase, 
| 26,155. The poll cost £1000. The moral is that public authorities 
| should never be too sure of success, or underestimate the power of 
those whose private interests may be affected by municipal 
enterprise. 


Tuer total amount of space allotted in the implement 
| department of the Birmingham meeting of the Royal Agricultural 
| Society is 15,491ft. run, exclusive of open ground space, as com- 
| pared with 15,532ft. at Manchester last year, 13,930ft. at Leicester 
| in 1896, 12,597ft. at Darlington in 1895, 13,402ft. at Cambridge in 
1894, 13,018ft. at Chester in 1893, and 15,602ft. at Windsor in 1889. 
Nine entries have been received for the prizes, amounting to £300, 
offered by the Society for self-moving vehicles, the trials of which 
will commence on Monday, June 13th, in the neighbourhood of 
Sutton Coldfield. Seventeen entries have been received for the prize 
of £10 offered by the Society for the best method of safeguarding 
chaff-cutters to comply with the Chaff-cutting Machines 
Accidents—Act of 1897. The trial of the competing appliances 
will take place at the shoeing forge in the showyard on Friday 
June 17th, commencing at 9 a.m. Eighty ‘“‘new implements ” 
have been entered for the Society's silver medals, 
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F. A. BROcKHAUS, 7, Kump/gasse, Vienna I. 
_KeLLY AND WALSH, Lrp., Shanghai and Hong Kong. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 





AUSTRIA.— 





NA. 

CHINCE.—BOYVRAU and CHEVILLET, Rue de la Banque, Paris. that answers received by us may be forwarded to their destination. No 

: RM ANY.—ASHER AND Co., 5, Unter den Linden, Berlin. | notice can be taken of communications which do not comply with these | 

GE ‘A. TWEITMEYER, Leipzic. | instructions. : ; ; Lh 
F. A. Brccxuavs, Leipzic. | *," All mage ae for insertion in Tue ENGINEER, per 

pee: z | questions, should be accompanied by the name and address of the writer 

INDIA.—A- J. ComBripce AND Co., Bsplanade-road, and Railway Book | not necessarily for publication, but as a proof of good faith. No notice 

4 stalls, Bombay. whatever can be taken of anonymous communications. 

ITALY.—LoxscHER AND Co., $07, Corso, Rome. | *,* We cannot undertake to return drawings or manuserypts; we must, 

Bocca Freres, Turin. | therefore request correspondents to keep copies. 
_—Ketiy anp Warsu Lrp., Yokohama. | 

JAPAN Z. P. Manuva AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. REPLIES. 

RUSSIA.—C. RICKER, 1h, Nevsky Prospect, St. Petersburg. G. R. (Truro).—We do not publish descriptions of untried inventions. 

8. AFRICA.—GORDON AND Gorcn, Long-street, Capetown. A. M. B.—We shall in an early impression publish an illustrated article 


R. A. THOMPSON AND Co., 33, Loop-street, Capetown. which will answer your question. 


J. C. Juta & Co., Capetown, Port Blizabeth, & Johannesburg. | Compressep AirR.—Write to Dr. Hampson, care of Brin’s Oxygen Co., | 


[A.—Gorpon AND GorcH, Queen-street, Melbourne; George- Horseferry-road, and to the Linde Refrigeration Co., 35, Queen 
street, Sydney; Queen-street, Brisbane. Victoria-street, E.C 
R. A. Tompson AND Co., 180, Pitt-street, Sydney; 362, | J. K. B. (Gateshead-on-Tyne).—If you could make such a snow plough as 
Little Collins-street, Melbourne; 7, King William-| YU describe, which, with all deference to you, we very much doubt, 
3 | you could, perhaps, sell a dozen of them in this country. You must 
street, Adelaide; Bdward-street, Brisbane. form your own conclusions as to the value of the transaction from a 
TurNER AND HENDERSON, Hunt-street, Sydney. pecuniary point of view. 
NEW ZEALAND.—Upron anv Co., Auckland. } 
Cratia, J. W., Napier. — 
CANADA.—MONTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 & 85, 
Duane-street, New York. 
Susscription News Co., Chicago. 
§"RAITS SETTLEMENTS.—Ketty anp Waxsu, Lrp., Singapore. 
CBYLON.—WIJAYARTNA AND Co., Colombo. 
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MEETINGS NEXT WEEK. 


Roya Institvtion_or Great Britrain.—Friday, June 3r1, at 9 p.m. 
Discourse on “The Hevelopment of the Tomb in Fgypt,” by Prof. W. 
M. Flinders Petri, D.C.L.—Afternoon Lectures-at 3 p.m.: Tuesday, May 

| 8ist, ‘ Literary Criticism in Greece,” by Prof. 8. H. Butcher, LL.D., 
Litt.D.; Thursday, June 2nd, ‘‘ Modern Methods and their Achievements 
in Bacteriology,” by Mr. Edward E. Klein, M.D., F.R.S.; Saturday, June 
| 4th, ‘The Temples and Ritual of Asklepios at Epidaurus and Athens,” 
| by Mr. Richard Caton, M.D., F.R.C.P. 
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METROPOLITAN RAILWAYS. 


Ir is stated that electricity is to be tried as a motive 
power on the Metropolitan and Metropolitan District 


ee om sa Oe soos. ae se. ve, Railways; and it may, we think, be taken for granted 
Tacx Parez Copma—  =====S—C—=C“‘ < CS Si er that, if even a moderately satisfactory result is obtained, 
Half-yearly .. 2. se ee ee ee ee ee ee B18, 8d. the companies will not again use steam locomotives. We 
Tearly om | are, of course, all familiar with the tenor of the censures 


The difference to cover extra tage. : ° » 

( postage.) which have been passed on the companies for not purify- 

ing their tunnels; and electricity has been cited as a 

aii ah Pe 0 org ale means of getting over all difficulties. It is in no way 
e charge for advertisements of four lines and under | wee 08 ‘ tithes ‘ Z 

shillings, for every two lines afterwards one shilling and sixpence; odd | ©© rtain, howeve r, that electricity can be employ ed at all 

lines are charged one shilling. The line averages seven words. When | in a way that will satisfy the demands of the public ; and 


an advertisement measures an inch or more, the charge is lJs. per inch. | tg9 much must not be expected from it, at all events by 
All single advertisements from the country must be accompanied by e : 


ADVERTISEMENTS. 


a Post-ofice Order in payment. Alternate -advertisements will be the railway companies. To understand the nature of | 


inserted with all practical regularity, but regularity cannot be guaran- | the troubles in store for those responsible for the 
ahjeot a except weekly advertisements are taken | working of the traffic, it is only necessary to examine 
Siiek Ser Dataeed: Sheioweds te “eins” wil eal” intelligently a good map of the Underground Railway and 
positions will be sent on applicaticn. its extensions. 
Advertisements cannot be inserted unless delivered before | 
Six o’clock on Thursday evening; and, in consequence of | 'ailway traflic within fixed limits. The electric railway is, 
the necessity for going to press early with a portion of the | as has been pointed out, essentially a rigid system. Itis 
edition, ALTERATIONS to standing advertisements should | almost devoid of flexibility. It appears to the best 
epee than Three o'clock on Wednesday afternoon | advantage when the trains are light, and run from one 


Leit-rs relating to Advertisements and the Publishing Department of the | without saying that each train must be complete in itself, 


Paper are to be addressed to the Publisher, Mr. Sydney White ; all other | , - Se ee : oe 
dios o> te adtanall Os Sa Eater af Tak Gee and the property of the railway company to which the 


beginnings, and it has gone on growing in dimensions and 
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PUBLISHER’S NOTICE. 
*," If any subscriber abroad should receive THE ENGINEER in az | 


extended its branches to quite considerable distances in 
the country. Its rolling stock runs on the rails of other 
imperfect or mutilated condition, he will oblige by giving prompt —— and other nic ote freely rs the eter) 
tuformation of the fact to the Publisher, with the name of the nent way of the l nderground Railway. Not only the 
Ayent through whom the er 1s obtained. Such inconvenience, | locomotives of the Metropolitan and Metropolitan 
iy suffered, can be anton 

this office. of the Great Western, the London and North- 
- —— - - . Western, the Midland, the Great Northern, the South- 
Eastern, and the london, Chatham, and Dover 





CONTENTS. companies. All these companies now use the Metro- 
Tax Exotveer, May 27th, 1998, pace | POlitan tunnels more or less. But this statement does 
Feerce r, ENGLISH TECHNICAL EDUCATION . ae ve ae 4. 495 | NOt convey a fair idea of all the ruling adverse conditions. 
Se ARTOIS 6564 sik se ke we 8h Ss sd ee ED s ce as ins worki raffi 
Some teen tees, Giants a Let us take the case of trains working a suburban traffic 


ELECTRICALLY-DRIVEN CALICO PRINTING AND Finisuixa Macutyery 493 | ftom, say, West Drayton to -the Mansion House or 
LIGHT-T RAUGRT Coast DEFENCE GUNBOATS FOR THE UNITED STATES 
ANd UE eS rte. gc) uc icy. Ge ed. wa 


Hissouns amy Wagan wave 4as | Way by a steam locomotive, or else at some point before 


14 Nomivat. Horse-rower Evecrric Licnt Ou. Exoixe. (Illus.) .. 499 | entering the tunnels the train must ke stopped to change | 
yey 


Pe nt, Raseeas— Reval ENGINEERS (VOLUNTEERS) .. 499 | engines, a source of considerable delay at a time when 
. b } NGINEERS’ CONVERSAZIONE on se ae ORO : ° : i 
Raiway Rates AND THE Heavy TRaDES.. ..... .. .. .. .. 509 | delay is almost intolerable. Again, not the Metropolitan 
LeiTeRs TO THE Epitor—Power on Common Roads—Balancing 
Engines—Gas Engine Research—Karly ;Engine Governors — 
Half-helical Wheels—Caledonian Railway Speeds.. .. .. .. 501 


Electricity lends itself admirably to the working of | 


terminus to another and back again; and it almost goes | 


: pina line belongs. These conditions cannot be fulfilled in | 
Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” | [iondon. The so-called Metropolitan system had small | 


complexity. It abounds now in junctions. It has | 


by obtaining the paper direct from | District Railways will have to be suppressed, but those | 


Moorgate-street. Either these must be hauled the whole | 


alone, but all the other companies must provide electric | 
locomotives, sometimes for working very short distances ; | 


| 

| beyond the limits of the metropolis proper. What this means 
| electricians will understand. It represents a very large 
| outlay; and the fact brings us at once to an important 
consideration for the railway companies. 

So far as is known, the atmosphere of the Underground 
Railway is not fatal to life. Indeed, although it is exceed- 
ingly nasty, it appears that, like many other disagreeable 
| things, far from being unwholesome, it is distinctly anti- 
septic. Bacteria do not thrive in it, and, of course, it is 
now understood that the rule of nature runs, ‘‘no bac- 
teria no disease.” We need not upset a confident faith 
based on such considerations, by alluding specifically to 
inorganic poisons. If the railway companies do not kill 
| their passengers, a powerful inducement for purifying 
| their tunnels is at once removed ; and this being so, they 
| may well pause and ask why they should do anything? 
| It is true that the Board of Trade may urge the need of 
ventilation, but we are by no means certain that the 
| Board could do more than urge. Let us, however, leave 
| the question of legal or parliamentary compulsion on one 
side, and see how the case stands. It will not take us 
long to find out that the only reason why a 
public body like a railway company should make 
a change in its arrangements has a pecuniary basis. 
That is to say, there must, to use the slang of the 
City, ‘‘be money in it.” Is there money in the change 
from steam to electricity ? The answer must, we believe, 
be twofold. Yes, and no; and the first again may be 
modified very seriously by facts with which no one out- 
side the traffic manager’s office is fully acquainted. The 
cost of the change of motive power will be very heavy. 
It will represent a large capital outlay, and there is no 
reason to believe that the working expenses can be 
reduced. Electricians have held different views, but we 
believe we are correct in using the past tense, and that it 
is now admitted that, save under special circumstances, 
the locomotive engine will haul trains at a less cost than 
any other machine on the face of the earth. The hope 
of the companies will lie in augmented traffic. Can the 
lines carry more passengers than they now do? and if 
so, how many more? Can they carry an additional 
number sufficient to pay the interest on the cost of the 
change, and leave alittle profit besides for the shareholders ? 
There is fortunately every reason to believe that the limits 
have not yet been reached. But we do not think that 
the purification of the tunnels alone will suffice to catch 
extra passengers. The railway is used now simply from 
necessity. There is neither amusement nor pleasure, to 
say nothing about health, to be had on either the Inner 
or Outer Circle. The purposes of the companies should 
be strictly utilitarian, and to this end they should be pre- 
pared to carry large numbers of passengers with neatness 
and despatch. They ought to take them out of the 
public thoroughfare, carry them to their destination, and 
put them in the street again almost without their know- 
ledge. If they could do it quite without their knowledge 
that would be perfection, and that is not to be had in this 
world, although in the railway world they get very near 
it. This can only be done by remodelling their stations. 
| In a word, the lift system must be introduced ; and so in- 
stead of weary men and women having to climb infinite 
stairs, resisting, the while, the tendency to the use of 
| profane words, they will step out of the train into lifts, 
and so find themselves where they would be, and shower 
blessings on the railway company. That is the way in 
which the Mersey Tunnel is worked. That is the example 
set by the Electric Railway from the Monument to 
Clapham. There is no real difficulty about the thing; itcan 
be done, if only the companies choose to do it. But 
improvement need not end here. It might even be 
possible to keep the stations clean, and to provide some 
method by which it would be possible to take your 
modest luggage with you. It will be admitted pretty 
generally, we do not doubt, that there are certain evi- 
dences of barbarism about the Metropolitan Railway as it 
is; there is a total lack of refinement, and a distinct 
desire that the passenger should rough it, which is 
out of place in 1898. Improvements effected in this way 
would, we think, pay. Indeed, we are disposed to think 
that the Metropolitan Railway system never has had a 
fair chance yet. Electricity as a change would no doubt 
be valuable, and valued; but in order that it may 
have fair play, it ought to be accompanied by a change 
in methods of management which would be much 
| appreciated. 

It is to be feared, we think, that for the reasons we 
have stated, steam as well as electricity must be used in 
the tunnels. It remains to be seen how this dual system 
is to be avoided, but there would no doubt be a distinct 
advantage secured over considerable sections of the line 
by even the partial substitution of electricity for steam. 
If the companies once start on a wild career of improve- 
| ment who can tell where they will stop? Within the 
| next fifty years the Underground Railway may become not 
only a business line, but a place of popular resort which 
will rival even Rosherville in its attractions. 
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THE WELSH COLLIER AND HIS WAGES. 


Last week we ventured to say that the next step 
towards a solution of the South Wales coal crisis rested 
| with the Employers’ Committee, and we were at pains 
|to explain the new obstacle with which the colliers’ 
‘open conference” had confronted them. The coal- 
owners were asked to meet a deputation fully empowered 
| to discuss and settle matters on condition that the autho- 
| rised deputation was accompanied by—presumably—an 
| equally authorised body of 130 odd men representing 
each colliery in the coalfield. One of the points on 
which, possibly, we were not sufficiently explicit was 
that the supplementary delegation was to be elected 
from collieries whose owners are not members of the 
Association, who have held aloof from it, and who are 
now keeping their men at work on the inducement of a 
10 per cent. advance. It was impossible to know, until 
Sir William Lewis asked for explanaticns from ‘* Mabon,” 
M.P., and Mr. Lewis Miles, that the miners who carried 





the destructive resolution, involving a ‘‘ mass meeting 
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outside,” included a large proportion of men from the 
pits which are sometimes called “ free pits,” but which 
are without, and have often been antagonistic to, the Coal- 
owners’ Association. There are the Cambrian collieries of 
Mr. D. A. Thomas, M.P., for example, which are being 
worked at a double shift rate, notwithstanding the hon. 
member’s profuse professions that the desire of his life 
was to establish an equilibrium in the general coal 
product and market prices. There is also the Llanbradach 
Colliery, in which oddly enough Sir William Lewis is a 
shareholder, and which is certainly a pit with a great 
future before it. Without referring to other and smaller 
undertakings which have continued at work—on an 
extorted 10 per cent. advance—we cannot resist the 
impression that there was reason for the objection of 
the Associated Coalowners to the facts: (1) that repre- 
sentatives of these pits were allowed to pass a resolution 
in favour of the **mass meeting’’ delegation; and (2) 
that they should have the right to control the negotia- 
tions between the two parties with whom the dispute 
has arisen—namely, the Associated colliery proprietors, 
and to use a term which is really a misnomer, the 
Associated men, meaning the miners—and we are told 
the pick of the miners—who are standing out from the 
mines of the Associated masters. 

A misnomer, we said, to speak of Association among 
the colliers, either those who gave notice in September, 
or those who subsequently, through fear, or esprit de corps, 
joined the malcontents on April Ist. They have nothing 
like an Association among them; they are entirely 
unorganised; they are even disorganised by local 
jealousies. The only tangible trade society, and that is 
half of a benevolent character, is the Cambrian Miners’ 
Association, of which ‘Mabon,’ is the head, and 
under his discreet direction that little combination has 
been enabled to accumulate funds for a stormy day. The 
best of the information we have been able to gather is to 
the effect chat there is, within the district, no other 
organisation, and particularly no funds, though that 
follows asa mere matter of course. There is nothing but a 
congeries of colliery lodges, with their local accident funds, 
throughout the valleys, and it is notorious that these 
institutions, meritorious as they may be, distrust one 
another, and will never join forces, for whatever the 
forces are worth, in an effort of united action. The 
difficulty of negotiating or resuming negotiations in such 
a chaotic condition of affairs is apparent on the sur- 
face. The Employers’ Emergency Committee, filled 
with a conciliatory spirit, seeks to consult with the leader 
of the men. Who is the leader of the men? Is it Mr. 
William Abraham, “‘ Mabon”? He was deposed because 
of his straightforward condemnation of the action of the 
reckless youngsters who precipitated and are prolonging 
the contlict. Is it the Mr. John Williams of Ynysybwl, 
who was raised from obscurity to fill ‘‘ Mabon’s”’ posi- 
tion? More than half the colliers in South Wales never 
heard of the gentleman before, and a more material fact 
is that to the employers’ representatives, either on the 
Sliding Seale Committee or the Conciliation Board, his 
is aname unknown. Who could Sir William Lewis call 
to meet him as primus inter pares ? 
admission for the Welsh miners to make that, though 
they have a hundred candidates for the office, they have 


only “Mabon,” to put forward as a champion of | 


their cause; equally equipped with all the knowledge of 
the coal mining industry to its minutest details ; equally 
reasonable and good tempered ; equally capable of effect- 
ing a fair and acceptable compromise in a couple of 
hours’ talk. 

It is there that the weakness of the South Wales 
colliers is revealed, and therein, too, is to be found the 
secret of the stern purpose of the coalowners as repre- 
sented by their Emergency Committee. They may be 
compared with people who are fighting the air; they have 
no palpable person to grapple with. About the only 
sensible remark made by the President of the Board of 
Trade, when he replied to the Members of Parliament 
and the mayors of the suffering boroughs of South Wales, 
was that the crisis had arisen to a large extent through 
the absence of any sort of organisation among the South 
Wales miners. That observation was more pregnant in 
this particular case than Mr. Ritchie could have known 
from any experience of his own. For twenty years or 
more the coalfield has been spared anything like a grave 
disturbance ; but that was owing to the general accept- 
ance of the Sliding Scale Agreement. The workmen all 
that time were unorganised, without funds, and really 
incapable of taking joint action on account of the local 
rivalries between this valley and that valley, or, to use a 
familiar metaphor, between the new lamps and the old. 
The miners all knew, and were content to know, 
that whichever way the wage rate was trending, 
it was bound to be fair because the Scale auto- 
matically adjusted the workman’s pay according to the 
selling price of coal. The fact that there was no serious 
disturbance of the output during all those years ought 
not to be attributed to the unorganised condition of 
labour, or to the supremacy of the capitalist combination ; 
if it is to be described ‘in simple terms it was the triumph 
of common sense on both sides. But if the Sliding Scale 
is not to be restored, it becomes worthy of consideration 
whether Mr. Ritchie’s statement, suggesting the folly of 
the men in remaining unorganised, was wide of the mark 
in the circumstances he was referring to. The strongest 
colliers’ combination, we presume, is that of the Miners’ 
Federation. We have no desire to recommend the 
principle or the methods of the Miners’ Federation to the 
Welsh colliers. But is it conceivable that an organisation 
like that over which Mr. Pickard presides would have 
permitted, still less encouraged, a senseless and disastrous 
strike like that into which the South Wales colliers 
precipitately plunged themselves without a reasonable 
excuse of any kind, and without counting the bitter, the 
starving penalty of the morrow ? 

A good deal is being made, we notice, of the alleged low 
rate of wages paid to the Welsh collier—low as compared 


It must be a sore | 


| 

| in relation to the greater risks he runs in the fiery steam 
| coal pits of Glamorganshire. It is an old discovery with 
statisticians, as it has been with us, that you cannot 
compare wage rates, or anything else, unless you possess 
an absolute datum. From inquiries we have made, it 
would appear that an average skilled collier in the 
Rhondda Valley has been enabled to earn 303. per week 

with a brother or a son working with him, he would be 
entitled to take home at the fortnightly “‘ draw" asum of 
£4 15s. or £5. There is no need to enter into a full analysis 
of the figures in the pay-sheets before us. The Western 
Mail, which is now espousing the workmen's cause, 
discussing Mr. David Thomas’s adroitness in keeping 
his pits working, says that ‘his success was based 
upon an advance of 10 per cent. on a _ wage 
averaging 35s. to 40s. per man per week.”” The amount 
of the wages earned, however, is not so material from 
the coalowner’s point of view as the wages which might 
have been earned if the colliers would do their honest 
best to make the utmost of the pits during ordinary 
working hours. 
a sluggard ; but he is traditional, and as full of precedents 
as any Clerk of Parliament. He complains that he 


the fact that the colliery manager cannot get six, or even 
tive days’ work outof him. He will not give up “* Mabon’s 
Day,” with its one or two days’ subsequent disturbance 
of labour ; but he makes a protest if the overman declines 
to let him ascend to * attend a funeral.” Years ago Mr. 
John Nixon urged the ‘ double-shift’’ method upon the 
Welsh miners, as a means of increasing their income, 
and making a more profitable employment, of the coal- 
takings under lease. Lord Aberdare (then Mr. H. A. 
Bruce) supported Mr. Nixon's argument with all his 
persuasiveness and influence. It was, however, of no 
avail, and if the Welsh collier complains that, even when 
working, he can only make 25s. per week, some friends 
of his would do well to remind him that he can easily 
raise the scale of remuneration by condescending to 
accept a modification of his methods of work. 


BALANCING STEAM ENGINES, 


Ix our impression for May 6th, we published without 
comment a letter from Mr. James Whitcher. That our 
readers may the better understand the spirit in which he 
had addressed himself to the consideration of an important 
subject, we publish this week another letter from him, in 
which he repeats and emphasises what he asserted in his | 
first letter. It is, we think, worth while to set Mr. Whitcher 
right on one or two points, and we even venture to add 
that he would lose nothing by being courteous. It will 
be remembered that in our impression for April 29th, we | 
quoted from a paper read before the Manchester Associa- | 
tion of Engineers by Mr. Whitcher, and having referred | 
to Rankine’s most lucid exposition of certain principles 
| that must be observed to get the best results in balancing | 
| machinery, we went on to describe a type of steam | 
| engine in which the various distributing forces were self- 
| contained, and left nothing to go to the building or ship 
|in which the engine was placed. Mr. Whitcher disputes 
inter alia the accuracy of our conclusions, and asserts | 
| that we have entirely overlooked the influence of the | 
| connecting-rods. Unfortunately this statement is so | 
| vague that we have some difficulty in dealing with it. | 
| We have by no means lost sight of the connecting-rods ; but | 

it is quite possible, we are willing to admit, that we have 
| not taken his views into consideration. Since he wrote, 
however, we have re-read his paper with great care, | 
‘and we have, we believe, arrived in consequence at a | 
| more complete understanding of what was passing through 
| his mind when he wrote it. 
We are pleased to find at the outset a frank acknow- | 
ledgment that he had once made amistake. He disputed | 
| the accuracy of certain statements made by Mr. Swin- | 
burne. ‘My practical objections,” he says, ‘‘ were just | 
| enough, but my theory was wrong, absurdly so in fact.” | 
| To err is human; but mistakes are not without their value | 
| to those who know how to profit by them. They teach | 
| caution, and imply that men are not infallible. We 
| commend this view of the facts to Mr. Whitcher. We 
| may pass over all those portions of his paper which do | 
| not refer to connecting-rods, because they have no pre- 
| cise bearing on questions at issue, and concentrate our 
‘attention on what he has to say about the influence of | 
what he terms “the links.” We learn, then, that “the | 
| variable angularity of the link '’"—that is, the connecting- 
| rod—* adds or subtracts inertia pressure in a proportion 
| of the primary or crank component.” We confess that 
this passage has been too much for us. We are not cer- 
tain what it means. That careful perusal of Mr. Whitcher’s 
paper to which we have referred has led us to suspect 
'that he has mixed up two wholly distinct things, 
namely, the balancing of engines, and the stresses within | 
the engines, which may set up vibration in the best 
balanced engine it is possible to make. Indeed, our sus- 
picion is strongly supported by a passage in which Mr. 
Whitcher is in error. Speaking of a single engine, he 
says very rightly that ‘‘at the commencement of the 
stroke the inertia pressure of reciprocating weights 
opposes the steam pressure, and consequently the pres- 
sure transmitted to main bearings, through the connect- 
ing rod and crank pin, is less by this amount than the 
pressure on the cylinder cover.” Then he goes on— 
‘* Wherefore, there is an excess of pressure forcing the 
engine frame in an opposite direction to the motion of 
the piston. It is this force which produces the counter 
and balancing oscillation of the engine frame already 
alluded to.’ In the first place, the stresses on the 
engine frame have nothing to do with balance, and 
may be just the same whether the engine is balanced or 
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not. And in the second, Mr. Whitcher seems to have 
overlooked the fact that the inertia of the whole engine 
is so much greater than that of the moving parts, that it 
may be practically neglected altogether. 

The head and front of our offending is that we have 
neglected the effect produced by the angularity of the 
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connecting-rods, and consequently the engine which we 


The Welsh collier can hardly be called | 


cannot get six days’ work a week; it is more frequently | 
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have described would not work without Vibration 
this we reply directly that Mr. Whitcher altogether, 
estimates the evil influence of the angularity of the ¢ 
necting rods in such engines as are to be found in care 
light stations, where connecting-rods of good length - 
always be used; and he will find on examination that an 
view is very generally held by engineers. We belie : 
that the influence of the connecting-rod was first insisted 
upon by Mr. Robinson, of the firm of Willans and Robir 
son, in a paper read before the Institution of Naval 
Architects in April, 1895. As far back as 1885 ie 
Lowrie patented an engine which, as far as the arran ¥e. 
ment of the cranks is concerned, was identical with that 
suggested in our impression for April 29th, [Thi 
design was criticised by Mr. Robinson, on the ground 
that because of the angularity of the connecting-rodg 
such an engine would not be balanced. But in the Cours 
of the discussion so eminent an authority on balancing 
as Mr. Schlick said that the influence of the finite 
length of the connecting-rod is relatively unimportans 
and cannot be eliminated without introducing serioys 
complications. 

In order that the question may be fully understood, jt 
is necessary to give a simple explanation of why and 
how the connecting-rod affects the question. The weight 





| of the rod has nothing to do with the matter in |owrie’s 


engine, because, as we have said, its momentum is pre- 
cisely opposed by that of the other rod or rods moyine 
in the opposite direction. What we are concerned with 


| is the fact that when the cranks are horizontal the pistons 


will be not at the mid-length of the cylinder, but a little 
lower down in them. The consequence is that the upper 
half of the stroke must be made with a higher piston 
speed than the lower half. Let us now consider what 
takes place at cach end of the stroke. The piston jg 
brought to rest, and it has to be started into motion 
again, either by the pressure of the steam or by being 
dragged away from the end of the cylinder by the crank. 
or by a combination of both agencies. In like manner it 
has to be brought to rest again either by compression, or 
by the crank, or by both. Now Mr. Arthur Rigg showed 
several years ago, by a masterly little investigation, that 
the effect of the momentum and inertia of the piston, its 
rod, and the connecting-rod and crosshead, is precisely 
equal in amount to the centrifugal force that would be 
developed if the whole moving mass was concentrated 
on the crank pin. We can understand now what would 
be the effect produced if we drove a single crank engine, 
not by steam, but by a belt on the fly-wheel, no com. 
pression or other agent being employed to check the 
piston at the end of its stroke. If our readers have fol. 
lowed us thus far, they will without much trouble under. 
stand that inasmuch as the velocity of the piston, Xc., is 
not the same during opposite half of the stroke, the cen- 
trifugal force will not be the same, and there will bea 
tendency to produce vibration or jump in a vertical 
direction with a vertical engine, and in a horizontal direc. 
tion with a horizontal engine. The effect will so far be 
the same as though the engine was out of balance. We 
are not sure that Mr. Whitcher is familiar with Mr. 
Rigg’s investigation. If not, he ought to master it forth. 
with. Now Mr. Robinson, dealing with this question, 
gave a calculation which showed that a considerably 
greater effort in a particular engine—we forget the precise 
tigures—was required to accelerate the piston at one end 
of the stroke than is needed at the other, and that this 
caused vibration. But, with all due deference to Mr. 
Robinson, this has really nothing whatever to do with 
balancing an engine, as far as dead weight is concerned. 
Any engine, indeed, might be in perfect balance, as far as 


| its moving weights were concerned, and yet not balanced 


as far as the forces exerted are concerned. And when 
we come to work the question out, we find that it 
resolves itself into this, that the effect of the connecting- 
rod is that the pressure on one side of the pistons must 
be greater than the pressures on the other side of tke 
pistons, in order that the effort on the crank shaft may 
be the same; and it is this variation in effort that will 
produce vibration. That this view of the argument is 
conceded is easily demonstrated. The force causing the 
objectionable vibration of the building, or of the ship 
containing the engine, can only be communicated through 
the cylinder covers, or through the crank shaft, or both. 
The effort on the crank shaft will always be less 
than the steam pressure effort during the period of 
acceleration, and will always be greater during the period 
of retardation. But we have only to augment the pres- 
sure above and reduce it below to render the effort on 
the crank pin independent of the angularity of the con- 
necting-rod. It is clear therefore that there is nothing 
then to be feared in the way of vibration, so far as vary- 
ing effort on the crank pin is concerned. It remains to 
be proved that if an engine always has a greater pres- 
sure in the cylinders above the pistons than below them, 
that it must cause vibration in the ship or building. 
This is, indeed, a hard saying, and it will not be easy, 
we think, to get engineers to accept it as true. We 
may for the time being leave all other stresses and 
actions out of consideration; such, for example, as the 
variable thrust of the crosshead on the guide bars, which 
may cause oscillation of the engine frame, but has nothing 
to do with balance or want of balance. It may be said 
that if we are right, then a single crank engine could be 
made to run steadily by regulating the pressures above 
and below the piston. Of course we do not say anything 
of the kind. Such an engine if running fast would jump 
and oscillate violently. The centre of the crank shalt 
would not coincide with the centre of gravity of the 
rotating mass. The engine would tend to jump up and 
down, and move sideways. In one word, it would be 
subject to stresses operating nearly in the line of the 
crank. The engine frame would always be dragged 
toward the crank pin, wherever it was. But it would be 
possible to modify the vertical stresses due to want of 
balance, by compression, early admission, &c., and, as & 
fact, single-cylinder engines, without any balancing. (o 
run very quietly now and then at very high speeds. I” 
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»xperience we remember a small vertical single- 
with one cylinder and a very heavy fly- 
yheel, Which ran, driving a fan, at nearly 1000 revolutions 
ber’ ute with little or no vibration. A balance weight 
cine t into the inside of the fly-wheel, by way of im- 
wok eee with such disastrous results that the weight 
Prd to be taken out as quickly as possible. It is quite a 
a pmon mistake to construct a model of an unbalanced 
aan and work it by hand, or by a belt at a high speed. 
Sock an engine will jump about; but that is no proof that 
the same engine would jump in the same way if it was 
driven by steam. We might as well say that the rude 
jolting of a springless cart represents what takes place in 
all vehicles. aig 

It is but fair to Mr. Whitcher to say that he has 
himself schemed methods of doing away with the evil 
influence of the angularity of the connecting-rod, He 
suggests @ way of getting over the trouble which has at 
all events the merit of being original. He proposes to 
make the connecting-rod twice the normal length, and to 
put the crank pin about midway in its length, adding at 
the outer end a mass equal in weight to that of the 
piston and crosshead. In his own words, “the method 
consists of an extension of the connecting-rod beyond the 
erank by amount equal to its length between crosshead 
and crank, and attaching at the end a weight equal to 
that of piston and crosshead.” N e content ourselves 
with placing this proposition before our readers. It is 


our own eX} 
acting engine, 


enough to say that his intention is to utilise the lateral | 


momentum of the mass at the end of the connecting-rod 
to help the engine over the dead points. 

Possibly we have now said enough. Engineers have 
to deal ina practical way with practical difficulties. We 
have shown that it is possible to construct an engine which 
will perform very well because every stress set up within 
it by the momentum of any moving mass is balanced or 
opposed by a similar stress with an opposite sign. When 
one connecting-rod tends to pull the crank shaft in one 


direction, the other two rods pull it with equal force in | 


the opposite direction. Such an engine, in point of fact, 
complies fully, we believe, with Mr. Whitcher’s own 
dictum :—** The whole science of balancing is founded on 
one small axiom in dynamics, which I may state thus: 
‘No motion of mass can occur without a compensating 
motion of mass in an opposite direction, so that the 
common centre of gravity shall remain undisturbed.’ ” 
In such an engine as we describe the centre of gravity 
will remain unaltered, whatever the position of the 
eranks, save that at half crank the pistons will be 
little more than half way from the top of the cylinders. 
As to lateral vibration, when one _ connecting-rod 
swings to the right, two others jointly of the same weight 
swing to the left, and so on. It is impossible in a 
practical engine to go further than this. From first to 
last we must bear steadily in mind that the momentum 
or inertia of the moving mass can produce no vibration 
save through either the main bearings of the crank shaft 
or the guide bars. The stresses set up by the pressure 
of the steam have nothing whatever to do with balanc- 
ing. Thus, for example, if the crank shaft were held fast. 
and the engine was free to move, it would revolve round 











homeward journey. Southampton is not only to be the port 
of call on the outward journey, but in future the steamers 
will put in at Southampton before proceeding to London. 
There is also a rumour that before long the Castle Line 
steamers will be removed from the Thames altogether. Unless 
the number of passengers now embarked at Plymouth in- 
creases, the North German Lloyd boats will also cease to call 
there. The works at Southampton for deepening the exten- 
sion of the harbour to 30ft. at low water and the completion 
of the additional quays is being rapidly pushed forward to 
meet the new development of traffic. 


H.M.S. TERRIBLE. 

AN important experiment is being tried with this ship. 
She sailed from Portsmouth early on the 25th inst., with Mr. 
Goschen, the First Lord of the Admiralty, on board, for 
Gibraltar. She is to steam there at 10,000-horse power, and 
a speed of about 17 knots. The distance is 1164 miles, and she 
is expected to make the run in 68 hours. She will then coal, 
and after a stay of 24 hours return to Portsmouth, her engines 
working to 15,000-horse power, which will give her a speed 
of 18? to 19 knots. Mr. Goschen goes in the Terrible to wit- 
ness personally her behaviour, and to have a peep at the 
naval works in progress at Gibraltar; also to meet the Channel 
Squadron at sea. 


LITERATURE. 


A Manual on Laying Off Iron, Steel, and Composite Vessels. 
sy THomas H. Warson. London: Longmans, Green, 

and Co, 1898. 

Tue author of this work is lecturer on naval architecture 
at the Durham College of Science, and upon that account 
one would expect to find a nearer approach to precision 
of definition in its contents, and the display of a little 
more knowledge of the principles of descriptive geometry 
than are to be found within its covers. In the opening 
sentence we are told that, ‘‘ The term laying off is used 
to express the method adopted for enlarging and fairing 
the vessel's outward form to full size on the loft floor, or 
on paper in the office, on a larger scale than the original 
design.”’ Now, if laying off is nothing more than this, 
how does it happen that Mr. Watson occupies 164 pages 
and employs 168 plates in order to show the way in which 
so simple a thing is to be done? We have been taught 
to understand that laying off is the art of determining 
the forms of the various components of a vessel's struc- 
ture, so that, when put together, the vessel shall be of the 
desired shape and dimensions. That which Mr. Watson 
defines laying off to be is known to draughtsmen as 
simply “ fairing the body.”’ 

The fact is that with the disappearance of wooden 
vessels the art of laying off ceased to present any pro- 
blems of difficulty. 
laying off an iron or steel mercantile steamer is a very 
simple and elementary task. When the vessel is faired 


and the lines of the body are scrieved in, very little is | 


left to be done but lifting the bevellings. In the days of 
wooden vessels, especially line-of-battleships, the case 
was very different, and laying off was then an art requir- 
ing a sound knowledge of descriptive geometry, and a 


| clear mental conception of form in three dimensions. 


the shaft, and the torque would be exerted entirely | 


through the guide bars. The stress is as variable as the 
crank moments, and more so, and may, and no doubt 
does under certain circumstances, set up a lateral rocking, 
which may amount to vibration in the engine, but it is 
wholly unaffected by balancing. Indeed, no practical 


mechanical application of balance weights to deal with it | 
| information which will be of service to junior ship- 


adequately is possible, for very obvious reasons. 
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PLYMOUTH HARBOUR. 
Ir has been decided by the Corporation of Plymouth 


not to proceed with that part of the Bill which they | 


are promoting in Parliament relating to the scheme for 


providing deep-water accommodation for the large Atlantic | : ‘ : . ee 
| beam in a deck is a portion of the are of a certain circle ; 


and other steamers in the Cattewater. Opinion in Plymouth 
was very much divided as to the expediency of expending a 
sum estimated at £1,000,000 in carrying out this scheme. 
At the statutory poll of the ratepayers, the proposition was 
only carried by a majority of 2845 votes out of a total of 
nearly 15,000 recorded. The scheme was also opposed by the 
Sutton Harbour Improvement Commissioners and the 
Cattewater Commissioners, on the ground of interference 
with existing rights, and injury to their interests; and also 
by others having wharves in the port. The chief grounds of 
objection were that the proposed extension of the Batten 
breakwater would interfere with the access to the harbour and 
endanger the safety of the fishing boats and small craft which 
frequent Sutton Pool and the Cattewater ; also that the scheme 
would be likely to interfere seriously with the fishing trade, 
and drive the boats away from Plymouth. The most serious 
opposition was, however, that of the Admiralty, and it was 
this that finally decided the withdrawal of the scheme. It 
was contended by the advisers of the Lords Commissioners 
that the works as proposed would be prejudicial to the 
navalinterests of the port; and the only condition on which 
they would give their consent was that the Corporation 
should undertake the removal of two large obstructions in 
the water-way known as the Winter and Mallard shoals. 
This would have involved a further outlay estimated at 
£200,000. The accommodation for the vessels using Plymouth 
as a naval station is already inadequate, and it is deemed 
that with the constant additions being made to the 
fleet, and the room required for torpedo boats and cruisers, 
it would be very undesirable to largely increase the mercan- 
tile traffic of the harbour ; and that nothing ought to be done 
that might prove prejudicial to the all-important naval 
Interests. It is rather surprising that the Corporation did 
not take steps to obtain the views of the Admiralty as to 
their proposed scheme before incurring the expense of pro- 
moting the Bill and obtaining the poll of the ratepayers. 
A further disappointment to those who anticipated that 
in the future -Plymouth would become the great port 
of call for the large over-sea passenger steamers has arisen 
from the announcement that has been made that in future 
the Castle Line of steamers is about to make Southampton 
the port of call and departure, and that, following the 
example of the Union Steamship Company, the mail steamers 
of the Castle Line will no longer call at Plymouth on the 


The absence of enough material relating to laying off 
pure and simple, as carried out in our iron and steel 
shipbuilding yards to-day, has evidently compelled Mr. 
Watson to treat of a great deal of extraneous matter under 


an incorrect designation, in order to fill up his book. | 


Having regard to the limitations thus imposed upon him, 
Mr. Watson has produced a work containing not a little 


| draughtsmen and apprentices, but they will be misled 


if they suppose that all of it relates to the art of 
laying off. It is a pity, however, that a lecturer at a 
college of science should offer instruction in language so 
vague and inaccurate as is so often employed in this 
book. For instance, in speaking of beam ‘‘ camber,” or 
‘round up,” instead of stating that the curve of each 


and that, in consequence, as the vessel narrows towards 
her extremities, the camber, or versed sine of the are 


| corresponding to the shortened chord, also diminishes, 








Mr. Watson contents himself by saying, ‘This camber 
is reduced towards the ends, as the beam of the ship 
decreases.” So far there would be no other fault to 
complain of than insufficient explanation; but what 
ean be said of the next sentence? Says Mr. Watson, 
‘* All the beams take the form of the midship camber, so 
that the deck surface is a fair plane.’’ Is it possible that 
a lecturer on naval architecture at a college of science 
does not know what a-plane surface is, and considers 
that the surface of a vessel's deck is a plane ? Again, 
when at page 61 Mr. Watson speaks of wide-spaced hold 
beams, does he consider that they act “ structurely ” or 
structurally in the manner he describes ? 

Going from shipyard to shipyard as Mr. Watson has 
done. he has collected a great deal of mould-loft lore 
which is sure to be of value to apprentice loftsmen, but 
which would have been of greater worth had it been 
presented in a more scientifically accurate form. 


Alternating Currents of Electricity and the Theory of Trans- 
formers. By ALFRED STILL, Assoc. M. Inst. C.. London: 
Whittaker and Co. 1898. Price 5s. 

TuHE number of works which continue to appear on the 

subject of alternating currents is becoming phenomenal, 

and the reviewer can only say, ‘‘ Still they come.” We 
have already remarked that we can see no real reason 
why each author should deem it necessary to go through 
the dreary task of recapitulating the elementary principles 
of the subject. Presumably each author has something 
special to say, some special experience to recount, which 
may prove useful to the student or to the practical engi- 
neer ; but’why it should be considered necessary to pad 
these few data by sandwiching them between elementary 
groundwork, and possibly historical matter, we can only 
understand on the assumption that the valuable portion 
would merely filla few pages and would not formabook. We 


It is not Mr. Watson’s fault that | 


| find that the treatment is analytical, very little mathemati- 
| cal knowledge being required to read the work, and the 

theory of transformers is the special subject dealt with. 

We are surfeited with theory, with graphical treatment, 
| and vector quantities; and what we desire more than all 
these, are good illustrations to scale, of. say, half a dozen 
of the principal types of modern transformers—not 
antique specimens of historical interest only—with well 
tabulated data derived from actual tests with inductive 
and non-inductive loads, and with varying frequencies. 
It is, perhaps, scarcely fair to expect to find this kind of 
matter in a book having as its secondary title ‘‘ The 
Theory of Transformers,” but we are convinced that the 
number of works already in existence on the theory is 
ample, and that what is required is actual shop practice. 
We constantly see fully-dimensioned drawings of loco- 
motives; we have lately seen Mr. Kapp’s valuable book, 
full of the working drawings of generators, and with 
drawings of two German transformers, and we await the 
appearance of such a work in English dealing with 
transformer design on the lines we suggest. This par- 
| ticular book by Mr. Still will be of more use to the 
| laboratory student than to the man actually engaged in 
| manufacturing or in using transformers. 








| SHORT NOTICES. 
| Engineering and Architectural Jurisprudence : A Presentation to 
the Law of Construction Jor Engineers, Architects, Contractors, At. 
dc. By John Cassan Wait, M.C.E., LL.B. First edition. lir-t 
thousand. New York: John Wiley and Sons. London: Chap- 
man and Hall, Limited. 1898.—We can make no attempt to 
| review this stout volume. The subject is altogether too specialised 
| for one thing, and for another deals with American, and not 
English, law to such an extent that even if we felt ourselves in a 
| position to treat it critically, we doubt if our readers would profit 
| much thereby. The object of the work, which has every appear- 
ance of thoroughness, is well stated in the preface. We read, 
‘The /ay reader should keep constantly in mind that this work is 
not intended to enable him to go into court to defend an action at 
law or to prosecute a claim, but is written primarily to assist him 
in avoiding trouble and litigation, and to aid him in protecting bis 
employers and his own rights when they are assailed.” The book 
is divided into four parts: (1) Law of contracts in general ; (2) 
Bids and bidders ; (3) A construction contract ; and (4) Engineers’ 
and architects’ employment. Of the numerous cases which are 
cited, there is an ample table extending over forty-three pages of 
the work, and a well-arranged index to leading subjects is also pro- 
vided. Mr. Wait is to be complimented on the pains which he has 
spent on the production of a volume which, on account of its 
thoroughness, and the fact that it is practically unique, should 
become the standard work of reference for some time to come. 

The Strength of Materials. A Tert-look for Manual Train ‘ay 
| Svhools. By Mansfield Merriman. Firstedition. First thousand. 
| New York: John Wiley and Sons. London: Chapman and Hall, 
| Limited. 1897. Price 1 dol.—This essentially practical volume 
on the strength of materials will be welcomed by designers and 
draughtsmen engaged on the calculation of mechanical structures. 
| Without attempting any discussion of theories, but contenting 
| himself with a straightforward exposition of the facts in simple lan- 
| guage, and with as strict a limitation of the use of mathematics 
as the subject permits, Professor Merriman puts before his readers 
| the essential points to be considered in getting out the dimensions 

of beams, girders, columns, shafts, riveted joints, &c. Where the 
study of the subject would have involved the use of elaborate 
' mathematics, as, for example, “‘ the deduction of the deflection of 
| beams,” which are best made by the calculus, only the bare results 
are stated. As the author says in his preface, it is mainly with 
| strength that he is concerned, and ‘“‘ elastic deformations ” occupy 
| only asubordinate place. To separate the two requires a slight 
| mental effort, but it will at once be seen what the author means. 
| On the whole, it is a little volume of which we can speak in high 
terms. 

W. and A. K. Johuston’s Illustrations of Geometry. Sheet 11. 
Designed by Thomas J. Menzies, M.A., B.Se., F.C.S., Lecturer on 
Science, Glasgow. London: W. and A. K. Johnston. Price 7s. 6d. 
—This and Sheet I., which we received some time ago, are large- 
sized maps of the figures from Euclid’s books. We do not see 
what useful purpose they are to serve. For class demonstration it 
is much more advisable that the actual construction of the figures 
should be drawn by the demonstrator before the class, as by that 
means confusion between ‘‘ given” and constructional lines is 
avoided.- We cannot agree with the author of these ‘‘ sheets ” that 
the scheme of colour prevents such confusion, nor do we consider 
that the white lines on the black ground stand out “ vividly before 
the class,” as the ‘‘ whites” are all dull greyish, hardly distin- 
guishable from the blue at a little distance. Moreover, the figures 
are uncomfortably crowded together. From all which it may be 
gathered that we do not recommend the use of these diagrams, 
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The City and Guilds of London Tustitute for the Advancement of 
Technical Education. Report to the Governors, March, 1898. London: 
Gresham College, E.C, 1898. 

American Railway Management : Addresses Delivered before the 
Amerian Railway Association, and Miscellaneous Addresses and 
Papers. By Henry S. Haines. First edition. First thousand. 
New York: John Wiley and Sons. London: Chapman and 
Hall, Limited. 1898. Price 2.50 dols. 

} Excerpt Minutes of Proceedings of the Institution of Ciel Engi- 


| neers. Vol. exxx.: Session 1896—97. Part IV. ‘‘ Notes on the 
| Timbers of the Province of Minas Geraes, Brazil,” by Reginald J. 
Hinton. Vol. exxxi.: Session 1897-98. Part I. ‘‘ The Pressure 


of Grain,” by Wilfrid Airy ; ‘‘ Rankine’s Treatment of the Elastic 
Arch,” by Alfred E Young; ‘‘The Manchester Ship Canal;” by 
Sir Edward Leader Williams; and ‘ Papers on the Eastham 
Division,” by Whately Eliot ; ‘‘The Runcorn Division,” by Sir F. 
Leader Williams ; and ‘‘The Irlam Division,” by William O. bk. 
Meade-King, with an abstract of the discussion upon the papers ; 
“The Haputale and Bandarawela Extension of the Ceylon Govern- 
ment Railway, with Notes upon other Railways Constructed in the 
Colony,” by Francis J. Waring; ‘‘ Repairs at Alderney Break- 
water,” by Bernard O'Driscoll Townshend ; ‘‘ Moving the Station 
Buildings at Frodsham,” by Robert E. Johnston ; ‘‘ Central Station 
Electric Coal-Mining Plant in Pennsylvania, U.S.A.,” by William 
S. Gresley, with an abstract of the discussion upon the paper ; 
‘Slipway on the Hooghly,” by Hugh Callaway ; ‘‘ Noteson Maxi- 
mum Crosshead Velocity,” by George A. Burls; ‘*The Cowen- 
hoven Adit Level,” by David W. Brunton ; and “ Abstracts of 
-apers in Scientific Transactions and Pericdicals.” Edited by J. 
H. T. Tudsbery, D.Sc., Secretary. London: Publi-hed by the 
Institution Great George-street, Westminster. 1887—98, 
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CONTRACTS OPEN. 
INDIAN STATE RAILWAYS. 


TH» Secretary of State for India in Council is now inviting 
tenders for the supply of twelve Sin. pillar water cranes, with 
pipes, &c., complete, in accordance with the accompanying 
sketch; they are for the North Western Railway, I.S.R. 
The water cranes each consist of a cast iron column into 
which is fitted a radial neck. The base of the column is to 
havea strong ribbed flange cast on it, suitable for bolting it to 
a foundation. The column is to be bored out to receive the 
radial neck. The bottom bearing for the radial neck is to be 
bushed with gun-metal, and not less than Sin. long, and the 
top bearing fitted with a gun-metal gland, with suitable 
packing to prevent any escape of water. The radial neck is 
to be cast in one piece, and is connected to the wrought iron 
delivery pipe with bolts through a strongly-ribbed flange. 
The valve box is fitted to the bottom of the column, and 
secured to it with Zin. screw bolts and nuts. It is fitted with 
a gun-metal valve, seat, nut, gland, and spindle, with cast 
iron hand and chain wheels, and with a short link chain for 
opening and closing the valve. The hand wheel is turned on 
the rim and properly finished. 

The pipes, bends, and T pieces are to be 8in. bore—except- 
ing where specified otherwise, and the metal ,’,in. thick; all 
flanges in the pipes, bends, and T pieces are to be strengthened 
with cast iron ribs. Each water crane is to be supplied 
with the following piping:—One special length of pipe. and 
blank flange A, one 3ft. 8in. length of T pipe flanged at both 
ends and blank flange B; one 6ft. length, flange and socket 
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THE COAL STRIKE. 

THE situation shows no sign of improvement, if anything 
prospects are becoming darker. The Employers’ Committee 
have resolutely refused to meet the Workmen’s ( ommittee 
the conditions proposed by the latter, adhering to their 
former resolution, which was to the effect that they would 
not meet a committee unless it was authorised to discuss and 
settle terms ; nor would they meet a committee that should 
include colliers from non-associated collieries. 

The application of the Workmen’s Committee was for a 
meeting with the Emergency Committee, and it not only con. 
veyed the intimation that men from collieries outside of the 
associated collieries would be included, but that a demand 
would be preferred for a 10 per cent. advance. In its Cate- 
gorical refusal the secretary of the Association reminded the 
Provisional Committee, firstly, that until they were authorised 
by the men to enter into a settlement, no good would be 
gained by meeting. Secondly, that a 10 per cent. advance 
could not be given. Thirdly, that the owners could not 
separate the question of their application for an immediate 
advance of wages from the other terms necessary to ho 
settled for the proper working of the collieries, as they 
regard it as essential not only in the interests of the coal. 
owners, but in the interest of the workmen and the public 
and the nation generally, that the whole of the terms affect. 
ing the working of the associated collieries should be settled 
by one agreement, and thus put an end to all uncertainty for 
at least three months. ; 

The final reminder of the secretary throws a good deal of 
light upon the attitude of the employers, and the unwavering 
position they have taken up. It is a repetition, and q 
reminder, couched in kind but positive terms, ‘That the 
whole of the collieries in the Association have been open to 
the workmen continuously upon the terms set up at all the 
collieries, and that the Monmouthshire and South Wales 
coalowners are still prepared, as they have always been, ty 
meet their workmen, or their duly authorised representatives, 
| for the purpose of discussing these or any other terms, and 
| settling any matters in difference.”’ 
| In the correspondence which has taken place between the 
} 
| 





men and owners, a distinct refusal has been given to discuss 

matters with any men from non-associated collieries, and 

this point has been taken up by the local press as objection- 

able, if not positively unfair, since, it is urged, the wages 
| of non-associated collieries will be affected by any arrange- 
| ment that may be brought about. On the coalowners’ side, 
} it is contended that such an argument is unreasonable and 
| illogical. If non-associated workmen shovld take part with the 
| men in discussion, why should not a contingent of non-associ- 
| ated masters sit with the Emergency Committee? The require. 
ment of the coalowners is of the simplest character, and if it 
|cannot be met the inference will be either that the Work- 
men’s Committee fail to understand unambiguous language, 
or that they have not the confidence of the workmen, who 
are evidently afraid to entrust them with powers. 

This is the condition of things at present, and a meeting is 
expected, first, of the Workmen's Committee towards the 
end of the week, when another effort is to be made, possibly 
| by simplifying conditions to bring about a conference. 

The coalowners have also dealt with the application made 
lately by the enginemen. This was to the effect that the 
coalowners should consider the question of framing an 
amended schedule of proposed uniform rates of wages for the 
enginemen, stokers, and outside fitters. The reply sent to 
the men is substantially as follows:—That the Employers’ 
Committee adhere to the reply given to the deputation from 
the men on April 28th; that they cannot recommend the 
associated coalowners to agree to any schedule or rate of 
wages which is based upon a uniform rate of wages for each 
class. The Committee, however, will not be unwilling to 
meet a deputation and discuss the matter further when the 
| strike in the coalfield is ended. 

The whole colossal establishments of the the 
| Crawshays, the Blaenavon, Ebbw Vale, and Tredegar com- 
panies are now idle, but—and this is the feature worth noting 

in every works a great effort is being made to find 
labour and repair work, and the result is at least three 
days a week work for many thousands, work which may 
be regarded as entirely unremunerative. 

Mid-week in the Merthyr district it was openly stated- 
but for the credit of the colliers it has not yet been authenti- 
| cated—that the complete stoppage at Cyfarthfa was brought 

about by the strong representations of the local colliers to the 
| purchase of coal from non-associated collieries. By the 
| public this is strongly resented, as the iron and steel workers 
| are now practically locked out, and that by no action of their 
|own. The whole of the tin-plate works are now limited to 
| the yield of Siemens furnaces for tin bars, and in the event 
|of any brisk movement in that manufacture the only 
| resource would be to import Bessemer bars from Scotland 
| and the North of England. An early settlement is regarded 

as doubtful. 





Guests, 


After a strike of 
sixteen weeks, entered upon a long time before the great coal 


| 
| Settlement of the anthracite coal strike. 


strike in the bituminous and steam coal district, an arrange- 
ment has been brought about. On Tuesday, the conference 
between masters and men took place at Swansea, when it was 
| decided to grant one-halfpenny advance per ton—a penny 
| was demanded—and 10 per cent. advance on the Sliding 
| Seale, as at the other non-associated collieries, where the 


pipe C; one 4ft. Gin. length flange and spigot pipe D. The 
water cranes are to be erected and tested at the contractor’s | 
works. The tests are to be made by hydraulic pressure, the 
cranes to 100 lb., and the valve boxes and piping to 200 lb. 
per square inch. The cranes are to be complete in every 
respect, and’each to be supplied with all necessary founda- 





tion bolts, nuts, and washer plates, bolts and nuts for piping, 
including 20 per cent. extra for waste flooring plate girders, 
and steps for entrance to the pit. The tests of material and 
the workmanship, are as usual, for I.S.R. work; all separate 


parts, as far as possible, are to have the letters ‘“* N.W.R.” | 


stamped or cast on them. After inspection and testing, all 
screwed, fitted, or bright parts, are to be carefully coated 
with white lead, or such other preparation as the consulting 
engineer shall approve, and all screw holes plugged with 
wood. All other ironwork to be painted with three coats of 
good oil paint. 

The pipes and T pieces are to be carefully coated inside 
and out with Dr. A. Smith’s patent composition. The whole 
of the work, except the columns, valve boxes, pipes, and T 
pieces, is to be packed in cases with elm corner posts, and the 
ends tied with hoop iron, 1fin. wide, No. 18 B.W.G. thick. 
The joints of all cases are to be tongued and grooved. The 
earliest possible date for delivery should be stated in the 
tenders, which are to be in by Wednesday, 1st June. 








Deposits of wolfram ore in the Oural region are to | the resistance to tensile strain, both of yarn and of te 
The State | and, also, it must be considered that this influence of the leng 


be worked to supply material for tungsten steel. 


arms factory has been experimenting very successfully with that | is more marked in the case of hemp ropes than 


alloy. 


| 
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| 
| 
| 
| 
| 
| 





| also the irregularities that occur in the length of each separ 


screen question has not arisen. The collieries affected are 
Aberpergwm, Seven Sisters, Isllwyn, International (Aber- 
crave), and Ystradgynlais. This good news was published on 
Wednesday, with the announcement that work would be 
resumed at once. 








Tue fifth part of the “ Mitteilungen” of the State 
Technical Testing Station, Berlin, contains a paper by Professor 
M. Rudeloff, on *‘ The Influence Exerted by Length in a Sample 
Tested of Hemp Rope,” in which paper he maintains and demon- 
strates his former conclusion that the length of a test piece exerts 
a considerable influence on the indications of its resistance ue 
tensile strain, such influence only beginning to disappear pag 
length of about 3m.=10ft. Accordingly, with this es 
question, the length of half a metre—Ift. 7in. recommended by 
Professor Kirsch, of Vienna, is decidedly too small. Moreover, - 
deciding the above question, it is not merely the length of é ‘ 
piece of rope, but that of the fibres that combine to form it, wes 
fibre, that must be taken into consideration. Again, there 1s pe 
bably from the beginning a diminution, with increasing length 
r made-up ropes 5 


in that of wire 


ropes: 
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LOCOMOTIVE, GREAT 
RAILWAY. 

Iy our annual retrospect of mechanical engineering, on 
page 16 of our present volume, we briefly described an 
exccedingly powerful locomotive being constructed by Mr. 
H. A. Ivatt, locomotive superintendent of the Great Northern 
Railway, for working heavy passenger trains. We now have 
much pleasure in giving a perspective view of this engine, 
which has cylinders 19in. by 24in., and 6ft. Gin. driving 
wheels. The driving wheels being in front of the fire-box, a 
very long fire-box becomes admissible. The result is a grate 
with 26} square feet of area. The boiler has 1442 square 
feet of heating surface. The engine has not been put in regular 
work yet. 


FXPRESS NORTHERN 





MOVING THE PIER OF A RAILWAY 


BRIDGE. 


One of the shore piers of the great Bismark Bridge carry- 
ing the Northern Pacific Railroad across the Missouri River 
has been shifted 4ft. towards the river by the pressure of the 
water-soaked earth of the bank, due to the leakage of the 
city water works reservoirs. The railway engineers are now 
carrying out preparations to shift the pier back to a new 
foundation on the proper site, the two spans which this pier 
supports being temporarily carried by false works. The pier 
is 24ft. by 60ft. at its base, 83ft. high, and weighs 4500 tons. 

The earth has been removed from behind the pier, and a 
shaft sunk some distance behind it on the land side, this 
shaft extending 13ft. below the bottom of the pier, or 30ft. 
below low-water line, and 60ft. below the ground. From this 
a heading 5ft. wide, 13ft. high, and 30ft. long, was driven to 
and under the pier. The lower part of the heading was 
filled with concrete, forming a support for a heavy timber 
framing. Kight lines of flange rails were laid on the top of 
the framing parallel with the line of the bridge, and upon 
the se were placed two rows of 2in. steel rollers, lin. apart. 
Upon these rollers rested eight other lines of rails bearing 
against the bottom of the pier, these being carefully adjusted 
toa uniform and even bearing, while the lower rails were set 
accurately in line and level, being wedged up so as to make 
a tight bearing against the bottom of the pier. This being 
done, the heading was filled with concrete, in which the lower 
rails were embedded, leaving a narrow heading along the 
top through which men could pass to adjust the rollers if 
necessary. When this was completed another heading was 
driven and a similar character of construction carried out. 
In this way ten separate headings or tunnels were driven, and 
when the work was completed the old foundation of the pier 
Was supported by forty steel rails resting on 960 steel 
rollers, which in turn rest on forty steel rails embedded in a 
massive concrete block 13ft. deep, and somewhat wider than 
the base of the pier. The face of this block is flush with the 
river side of the pier, but the block is 32ft. long, extending 
8ft. beyond the land side of the pier. A timber framing was 
then built around the upper part of the pier, to prevent any 


cracks due to vibration in moving the high, narrow, mass of | 


masonry. 
_ To move this mass, requiring a pull equivalent to nearly 


100 tons, ten screwjacks are placed horizontally, butting | 
| This shifts the locality of highest temperature away from 
| the angle irons and flanges, and is really an important im- | 


against the land fall of the new concrete foundation, and the 
eads of the rams are connected to the ends of the upper 
Tow of steel rails. The jacks will be operated by long oak 
levers, the men moving them simultaneously a certain 


F I | a considerable time, because the action is intermittent. 
stoke at a given signal, and in this way the pier will be | ram pushes on a charge of coal quickly, returns quickly, 


After being finally 
the rollers, 
and the small headings will also be filled with concrete. 
The work was designed by Mr. E. H. McHenry, chief engineer 
of the railway company. 


rolled back 4ft. into its original position. 
adjusted, concrete will be packed between 





PROCTOR’S COKING STOKER. 


THE accompanying engravings illustrate a new form of 
automatic furnace feeder, fitted to a boiler at the central 
station of the Birmingham Electric Supply Company. It is 
the invention of Mr. James Proctor, of Burnley. 


It will be 





| and so on. 














pauses ‘‘in the cool,” and then pushes on another charge, 
The power required is about one horse for four 
furnaces. 

The rams make from two to three strokes per minute. Af 
Birmingham common steam slack is burned, and when the 
boilers are pressed at the top of the load, as much as 401b. 
per square foot per hour can be burned, the draught being 
equal to about 0°6in. water pressure in the ashpits. The 
bars are self-cleaning, and the clinker is deposited in the ash- 
pit at the back of the furnace. 

It is beyond dispute that Mr. Proctor, as the result of a 
very extended experience, has produced an extremely efficient 
and satisfactory furnace feeder, and we may add that he has 
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remembered that Mr. Proctor patented several years ago an 
automatic furnace feeder, known as the ‘shovel stoker,”’ 
which is very extensively used. Indeed, at the Birmingham 
electric light works six out of seven boilers are fitted with 
the shovel stoker. 


The machine, by the aid of a flap, | 


‘« flips’? small quantities of fine coal over the burning fuel | 


periodically. It is difficult with this stoker to prevent the 
evolution of a light smoke. 

The action of the coking stokers will be understood at a 
glance. The coal from the hoppers is pushed forward by 
cast iron rammers, and one great advantage is that the 
hottest part of the fire is removed from the neighbourhood of 
the furnace door about two feet farther in on the grate. 


The cast iron rammers cost 9d. each, and last 


provement. 
The 





| 


| 
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succeeded in.applying it to water-tube boilers with most 
satisfactory results. 





Tue brassfounders connected with the manufacture 
of engineers’ and plumbers’ fittings have just formed an associa- 
tion, the headquarters of which are in Rotherham. The association 
is to be known as the ‘‘ Employers Brassfounders’ Association,” so 
as not to be confounded with the ‘‘ Master Brassfounders’ Associa- 
tion,” which has its headquarters in Birmingham. The first 
general meeting was held at the Crown Hotel, Rotherham, with a 
good attendance of employers. Mr. Councillor George Gummer, 
senior partner of G. and W. G. Gummer, was elected president, 


| and Mr. C. H. Moss, J.P., of the firm of Hart, Moss, and Co., 


accountants, was appointed secretary, together with a committee 
of seven to work the association. The president was also 
appointed to represent the Association of Water, Steam, and Beer 
Fittings Manufacturers’ Association, which has its headquarters in 
Birmingham, 


Ay 
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(Continued from page 488.) 


ADDRESS BY THE SAMUEL WAITE 


Locomotive stock,—To work the increasing train mileage consider- 
able additions have been made to the locomotive stock. In 1873, 
as shown by Diagram VIIL., the locomotive ordinary stock of the 
Midland Railway numbered 1040, and in 1897 it had risen to 2327, 
The effects of periodic variations of trade are only slightly repre- 
sented in these figures, because each locomotive has to do more 
work when trade is good than during times of depression, 


NOTCH 2. 48M.P.H. 





ONE REVOLUTION OF CRANK. 
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direct to a crankon one of the wheel axles, The following six types, 
however, are now-a-days found all that is necessary for the working 
| of an English railway. 

First type.—A single-driving passenger tender express engine 
with leading bogie is well suited for lines with gradients not ex- 
ceeding 1 in 150, This class of engine is a great favourite with 
drivers of express trains. Il may mention that the steam sanding 
apparatus, adopted within the last few years, has been an indis- 
pensable factor in bringing these engines again into favour, inas- 
much as this apparatus has rendered it possible for them to work 
satisfactorily on roads and with trains which they could not other- 


wise deal with in all weathers. he chief features of my 
engines of this type are large cylinders and piston valves. ‘The 


Diagram 1X 





Le 
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is such as to give a fairly constant weight on 
wheels. On the Metropolitan underground line the 
engine is furnished with condensing apparatus, f. 
tunnels, 

Fifth aad sixth types. For shunting purposes, six or four 
coupled tank engines are found to be the most suitable, 

Table 3 clearly illustrates the great progress made jy 
struction of standard typesof locomotives, which, with the 
of George Stephenson’s Rocket of 1829, have run on the Midk; 
Railway since 1832; or, rather, were constructed for and y, rar 
upon the pioneer lines which have been wmalgamated to ime 
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SHOWINS CHANCES OF PRESSURE DURING EQUAL TIME INTERVALS. 
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railway. Outline drawings to scale of a few of these engines ; 
shown on page 513, Here George Stephenson's memorabl, 
able 
NOTCH |. 70 MP.H 
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The rapid strides which have been made in locomotive design | latter are so constructed that they allow any water which may | Rocket of 1829 is shown side by side with the Leicester and 
over from the boiler to escape freely. Their frictional | Swannington—now Midland—locomotives of 1832 and 1834, and 


and construction may be better illustrated by noting the progress 
realised by one or more of the larger lines, rather than by dealing 
with the locomotive stock of the whole kingdom ; for the various 
types of engines used on the smaller lines and branches, both now 
and in the past, have not exhibited such great increases in weight 
and power as have those used for the express passenger and goods 
trains on the main trunk lines. The Jocomotive has come to assume 
its present form and construction by the continual improvement of 
its several parts, each alteration in design having resulted from the 
introduction of new materials, or from altered conditions of work ; 
and all such alterations have had to be so carried out as to involve 
as small a departure as possible from previous practice. Unlike the 
roads and fuel of many foreign lines, the nature of the permanent 
way in this country, and the quality of coal here used, are such 
that it is possible to run with economy locomotives of simple design 
and well-balanced proportions ; aud the result has been that few 
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foreign express engines can compare favourably, either in regard to | 
efficient working or from an artistic point of view, with those of | 
British build. | 
The late Mr. Joseph Tomlinson, in his presidential address de- | 
livered before this Institution in May, 1890, has already described 
and illustrated a large number of types of British locomotive en- 
gines as originally constructed and as now existing in this country. 
In order to avoid a repetition of what he has already so fully given 
and so clearly illustrated concerning locomotive development in 
general, I purpose showing in outline the advances made on the | 
Midland Railway during the last forty or fifty years, in the size, | 
power, weight, &c., of main-line standard engines. Few of the | 
older lines have had less than twenty to thirty types and sizes of 
locomotives, the diversity being due principally to the varied designs | 
favoured by the successive locomotive chiefs, and also to the fact that 
in early timesit was the locomotive builders who provided such types 
of engines as they deemed most suitable for the traffic to be worked. 
Designs such as those of the Crampton and Mai! locomotives 
have now almost disappeared from our lines ; the old objections to 
high boilers have proved to be unsound ; and, except on rack rail- 
ways for mountainous districts, the connecting-rod is alway coupled 








a ‘Owing to the great ength of the tabular matter in this address, we 
have had to condense it slightly.—Ep. E. 


| another on nearly every line in the country. 


| any line with varyingigradients 


Kiss 
Seeianes is small, being only one-sixth of that of the ordinary 
D slide valves. 

Second type.—A four-wheel coupled passenger tender engine 
with leading bogie is at present the most favoured by a general 
consensus of opinion, as shown by its adoption in one form or 
It is the most useful 
engine that can be employed on a railway, because it is suitable for 


also with succeeding types of Midland engines, bringing us up to 
the present time. 

Locomotive construction, —Not only has the rolling to he 
made sufficiently strong to bear for a reasonable time the blows and 
shocks to which it is being constantly subjected, but certain rubbing 
surfaces, being much exposed todust and dry friction, are apt to wear 
rapidly, Tocheck their wear as much as possible, chilled cast iro: 
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WHILST ;WORKING LONDON & NOTTINGHAM EXPRESS TRAINS. 





Tue Exonecer” 


a reliable engine. 

Third type.—¥or goods and mineral traffic the adoption of a six- 
wheel coupled tender -engine has been almost universal, the 
diameter of the wheels. being slightly greater for fast goods than 
for heavy mineral trains, 

Lourth type.—Suburban passenger traffic is generally worked by 


| 





and curves, and it isa safe and ; hornblocks and case-hardened wrought iron axle-boxes, &c., 

largely used. 
| also proved a great advantage to locomotive engineers, and has 
materially increased the life of the parts for which it has been use¢. 


for engine and tender wheels, motion plates, cross stays, 
centres, axle-boxes, axle-box guides, &c. 


Swan Exc. 


are 
The introduction of cast steel in various forms has 


tun directly into the mould, it forms tough sound castings, sine 
pogie 


Hammered or rolled, it 


four-wheel coupled tank engines, the coupled wheels in many | has almost wholly taken the place of wrought iron for boiler plates, 


instances being 


beneath the coal bunker and tanks, This arrangement 


placed beneath the boiler, and a trailing bogie | frame plates, crank and straight axles, connecting-rods, 
rods, motion links and pins, piston-rods, and slide bars. 


coupling- 
For tires 
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and rails the higher carbon wrought steels are used, great tough- 
ness being required, 

The life of ¢ 
variable duration. 
much 

Diagram XI 
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upon their hardness and the work they have to do; 
‘ »ve, corrode, and waste away, according to the amount 
of the work done and the quality of the water used. Tables 8 to 





11 show this clearly, for in addition to the average and maximum 
we of tires, 


cylinders, crank axles, and boilers, their mileage is also 





f each particular part of a locomotive is of more or less 
Thus of a set of new crank axles some will run 
longer than others ; cylinders and valves wear out at rates | 
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| examination of the boiler, or for the removal of scale ; they are 
therefore brazed and put in again, thus enabling an additional 
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| are low. Indeed, the extremes between which the cylinder 
| pressure ranges are forall practical purposes as great as if pressure 


mileage to be obtained. Owing to the liability of cranks and other | were not required for blast. The steps by which the steam 





moving parts of the engine to fail, in some instances 
work only a comparatively short time, unceasing vigilance has to 
be exercised ; and each part of the engine is examined not only 








after being at | pressure is reduced from that of the boiler to the atmosphere, and 


the variations which the vacuum in the smoke- box undergoes, 
during a complete revolution of the driving wheel in one of my 
















































at stated intervals, but also whenever circumstances may render it | single - wheel engines, are shown in Diagrams IX, and X. The 
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advisable. As a further precaution, the parts are so designed 
| that, even if they should give way on the road, the point of 
| rupture, and its nature, shall be such as to render scarcely possible 
| an accident attendant with danger to passengers. 
It is no doubt owing, in the first place, to the high steam pressure 
now employed, and to the steam being used more expansively in 


TABLE 3. 








| 
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actual diagrams taken with the indicator are reproduced in 
Diagram X. Here we have indicator curves showing the changes 
of steain-chest pressure, cylinder pressure, blast-pipe pressure, and 
smoke-box vacuum, during each stroke of the piston. Thesmoke-box 


| vacuum is given in inches of water, as well as in pounds per square 


Particulars of Selected Midland Locomotives, 1832—97. 





inch. For the purpose of enabling the eye to follow and compare 
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Engine. Cylind's Diameter of pressure i Heating surface. Weight of Weight of Capacity 
wheels. per sq. in. 5 E engine. tender. of 
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given, As cach type of engine has wheels of different diameter | larger cylinders, that greater economy and power have been able to | the changes of pressure which take place during a complete 


from other types, and the nature of the work varies considerably, 
the mileage of tires and crank axles is variable. The durability 
of boilers and cylinders, however, is nearly proportional to the 
mileage worked. As @ rule each boiler before being broken up 


be obtained, without any great alterations in the design of the 
valve gear. From the result of an elaborate and exhaustive series 


of experiments made by Mr. Drummond on the Caledonian Rail- | 


way in 1889, it would appear that in his opinion the most economi- 
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Midland Engines, [886 to 1897. 
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will have had a second copper fire-box put in, and on an average 
Will have had the tubes changed four or five times. The average 
mileage of new brass tubes is 82,423, of new copper tubes 122,518, 
and of new red-metal tubes 124,764. Many of the tubes, however, 
before being worn out, are removed in order to admit of an internal 


revolution of the driving wheel, Diagram X. has been drawn ; 
even at seventy miles per hour the variations of smoke- box 
vacuum accompanying each jet of exhaust steam are here seen to 
be as clearly defined as they are at the lower speeds. So low a 
mean both for the smoke-box vacuum and also for the release 
pressure has been obtained only with the later designs of engine. 


| Many of the older locomotives give blast pressures much in excess 





of those here shown, and the mean smoke-box vacuum often rises 
as high as eight or ten inches of water. ; 
Compounding.—In order to obtain greater degrees of expansion 
with the link motion, and to reduce the losses resulting from wire- 
drawing and the condensation resulting from extreme differences 
of cylinder temperature, many forms of compound locomotives have 
been built ; and some measure of success seems to have attended 
their working. Every well-considered attempt to increase the 
economy and power of the locomotive should receive our approba- 
tion; but, although compounding has been attended with excellent 
results in stationary and marine engines, the results ef the working 
of compound locomotives, which | have studied somewhat closely, 
have not been such as in my opinion would up to the present 
time have warranted my adopting the compound system. It is 
only fair to say, however, that I have not actually tested compound 
locomotives against my own engines. One of my single-driving 
wheel locomotives, running between Nottingham and London, 
burns per indicated horse-power per hour from 2°91b. to 3°1 1b, 


| of coal with ordinary firing, and uses about 291b. of water per 


horse-power per hour when the mean indicated horse-power is about 
100. This would show rather a high evaporative efficiency ; but no 


| doubt the steam supplied is somewhat damp under such conditions, 


. . . | 
cal results as regard coal and water consumption are for various 


reasons obtained when the steam pressure is about 175 1b. per 
square inch, Although sufficient pressure must be retained at the 
end of the stroke for creating the necessary draught on the fire, 
the release and terminal pressures in a well-designed locomotive 





and the water used is therefore not an exact measure of the quantity 
really evaporated. A non-compound stationary engine, having a 
large lap and giving an indicator diagram much like that of a 
locomotive, but working at a boiler prossure of only 100 Ib., con- 
sumed 29°61b. of water and 3°381b. of coal per horse-power per 
hour, 

(To be continued.) 








A NeW import from India—Vizagapatam—into Dun- 
kirk is to be noted, viz., manganese ore, some 8000 tons of which 
entered in 1897. It is stated that this ore is much richer in man- 
ganese than the Spanish ore, and that much larger imports from 
India may be expected in 1898. 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 
hucrine torpedo boat.—In the present activity in naval circles, 
considerable interest is attached to recent experiments with the 
Holland submarine torpedo boat. A boat of 168 tons displacement, 
S85ft. long, and 11ft. bin. diameter, is now being built for the United 
States navy, but the recent experiments have been made with a 
boat 53ft. long, 10ft. 3in. diameter, and having a displacement. of 
7Stons, It has proved to be perfectly manageable when running 





on the surface and with only the conning tower above the water. | 


\ speed of ten knots per hour has teen made easily when running 
with the top awash. In diving the boat is less capable of manage- 
ment, but a number of runs of from 250 yards toone mile have been 
made entirely under water at speeds as high as six knots per hour, 
and as most of the trouble has been due to errors in the amount 
and location of the ballast it is anticipated that still more success- 


ful results will be obtained. The hull isof theso-called **cigar” shape, | 


and is built of steel plates riveted to steel frames. The top is Hat, 
with two hatches and a central telescopic conning tower 2ft. in 
diameter and 3ft. high. The steering is done by two sets of 
rudders, one vertical for steering on the surface, and the other 
horizontal for regulating the depth of submersion. There are 
three sources of power for propelling the boat above and below the 
water, expelling water, discharging torpedoes and dynamite guns, 
and lighting the ship internally and externally, namely, com- 
pressed air, gasolene, and electricity. The compressor is belt 
driven from a gasolene engine when the boat is on the surface, and 
from an electric motor switched to a storage battery when the boat 
is submerged. The compressor is capable of compressing air to 
2500 Ib. pressure ; the diameter of the low-pressure cylinder is 6in., 
and of the high-pressure cylinder ljin., with Sin. stroke. Both 
cylinders are immersed in a water box, which couls theair. Solid dises 
serve for tly-wheels. An important use of the compressed air is for 
the respiration of the crew of ten men. For this purpose the air is 
expanded through two reducing and one regulating valves, and is 
set free at the normal atmospheric pressure. The steering and 
diving rudders are operated by compressed air, and the boat is 
quickly submerged by admitting sea water to a series of tanks. To 
bring the beat to the surface, air is forced into the tanks under 
high pressure, and as the water is expelled the boat rises to the 
surface. The air tanks have been tested to stand a pressure of 
3000 ib. per square inch, and are calculated to hold out for a sub- 
mergence lasting ten hours. 
torpedo ejector at the bow, capable of throwing toa distance of one 
mile a projectile weighing 180 lb., and carrying 100 Ib. of a high ex- 
plosive. Immediately under this isan expulsive tube for a White- 
head torpedo, with the usual charge of 200 lb. of gun cotton ; and 
pointing to the rear is a dynamite gun capable of throwing 
100 lb. of a high explosive 100 yards or more through the water. 

Pumping engines.—For the new water supply of Albany there will 
be two pumping engines, each capable of raising 16,000,000 gallons 
of water per twenty-four hours with a lift of 18ft., or 12,000,000 
gallons with a lift of 24ft., the latter being the maximum. The 
water will be pumped through a 36in. Venturi meter. The engines 
will be vertical inverted marine type compound engines, with jet 
condensers, each engine being directly connected to a centrifugal 
pump. Each engine must be able to run for twenty-four hours at 
full duty, with a steam pressure of 125 lb., a consumption not 
exceeding 20 lb. steam per indicated horse-power under full load, 
or 22 lb. under half load, the steam containing not more than 2 per 
cent. of moisture. It must run under these conditions without 
heating or vibration. 
of three-quarter stroke, and must be able to develope 25 per cent. 
overload. The speed will be such as is suitable for the operation 
of the pumps, but the piston speed is not to exceed €OOft. per 
minute. The speed must be varied to suit the necessary pump 
speed under varying lifts, the high-pressure cut-off being con- 
trolled by an automatic governor, Between the cylinders will bea 
receiver titted with a safety valve. Each engine will have a heavy 
tly-wheel and two excentrics, each controlling the admission and 
exhaust for one cylinder. The cut-off on each cylinder must be 
varied so as to properly proportion the work between them. The 
centrifugal pumps will be of the horizontal-shaft type, with revolv- 
ing discs accurately balanced, and the pumps must operate 
smoothly when delivering half the norma! quantity of water. 
Vertical water-tube boilers or Hunter's vertical circulating boilers 
are to be used, each capable of running the engine at its full 
capacity, and carrying a working pressure of 135 1b. With slack 
bituminous coal they must show an efficiency test of at least 80 per 
cent. of the heat units of coal converted into heat units in the 
steam. On a twenty-four hours’ trial run the full capacity and 
full guaranteed duty must be maintained. 

The Cobh surface condenser.—A new surface condenser, with an 
improved system of tubing, is now being introduced by Mr. D. M. 
Cobb as an improvement on the Lighthall surface condenser, which 
is extensively used in marine work. Ordinarily the tubes are 
expanded in one tube plate and secured in the other one by a 
small stuffing-box packed with tape or other material and having 
a screw gland. These glands occupy considerable space in the 
tube heads, and prevent the tubes being set as close together as 
they otherwise might be. Mr. Cobb conceived the idea of econo- 
mising space by alternating the horizontal rows of tubes in each 
tube plate, one row being expanded and the next having stuffing- 











boxes. 
may be placed closer together ; and it is claimed that by this 
arrangement of alternating the rows of the expanded and packed 
ends of the tubes, together with proper designing of the screw 


gland 





may be made for an equal amount of cooling surface. A saving 
in the circumference of the shell is also made, and these savings, 
together with the elimination of half of the screw glands com- 
monly used, amount to a considerable saving in weight and in cost, 
as well as in space, which latter is usually of most importance in 
steam vessels. The tube head is stiffer than in the old construction, 
if made of the same thickness, for the reason that there is less 
metal cut out between the tubes in the expanded rows. The screw 


glands are cylindrical sleeves, with an interior diameter a little | 


greater than the external diameter of the tube. Its outer surface 
is threaded, and two notches in the end receive the face of a tool, 
by which the sleeves or glands are screwed up or unscrewed, 
expanded ends are water-tight and steam-tight, but nevertheless | 
the tubes can be driven out in either direction by a smart blow on 
a tool which fits the end of the tube. 
need only be provided at one end of the condenser, and it makes | 
no difference at which end this is provided. A Cobb condenser | 
with 2400 square feet of cooling surface is 3ft. 5in. in diameter, 
11ft. Sin. long, and weighs 10,200 Ib. A condenser of the ordinary 
type with the same cooling surface is 5ft. 3in. diameter, 14ft. 5in. 
long, and weighs 17.290 1b. This Cobb condenser has 1468 tubes, 
Zin. outside diameter and 10ft. lin. long. 

Boston elevated raitway.—F¥or several years past an_ elevated 
railway has been proposed for the city of Boston, and it seems | 
probable that the line will now soon be built. The complete system 
will include lines through the various outlying and suburban dis- 
tricts, but the first line to be constructed will be about 53 miles | 
in length. Through the city it will be a sort of semi-ellipse, con- 
necting at each end by inclined planes with the tramway tunnel | 
now in operation, the tunnel and this part of the elevated line 
forming an elongated ellipse. Beyond these connections the 
elevated railway will extend north through Charlestown and south 
to Roxbury. There will be twelve stations. The structure will 
consist of two rows of steel columns 24ft. apart, carrying four lines 
of Warren girders, connected by transverse girders. The rail 
level will be 20ft. above the street, and the minimum headway 
under the girders will be 14ft. Most of the stations will be island | 
stations, and at each terminal will be inclines of 1 in 20 to 1 in 40 | 
for the tramcars to run up to the stations, where they run around 
loops and return to the street level. The tramways are all owned 








The armament consists of an atrial | 


Each will be arranged for a maximum cut-off | 


By having half of the glands in each tube head, the tubes | 


| 100 Al at Lloyd’s. 
; | tight compartments, and the double bottom will provide ample 
a saving of 40 per cent. of the area of the brass tube heads | 
| and discharging arrangements, there being five large hatchways 


The | 


For this reason tube room | 





by one company, which will cperate the elevated railway and the 
tunnel, and transfer tickets will be given to all passengers on any 
line. Some of the trains will run through the city on the elevated 
| tracks, and others will run through the tunnel, which is a four- 
| track line with stations at half-mile intervals. The elevated line 
| will have 90 lb. flange rails, with a third lighter rail outside each 
| track for an electric conductor. The trains will be made up of cars 
similar to those used on the Chicago elevated railways, 47}ft. long, 
weighing 33,000 lb., or 40,000 lb, for the cars fitted with motors. 
| It is not yet decided whether all the cars will have motors —all 
controlled from the front car—as on one of the Chicago lines, or 
whether a locomotive car will haul similar cars not equipped 
with motors. The trains will never be reversed, as there is a loop 
at the end of the line. The run will be made in 22 minutes, with 
ten stops of 10 seconds, the average speed being sixteen miles 
per hour, with a maximum of twenty miles and a minimum of 
ten miles, the latter being between the stations in the tunnel line. 





LAUNCHES AND TRIAL TRIPS. 





ON May 17th the steamship Glencoe, built by Irvine's Shipbuild- 
| ing and Dry Docks Company, Limited, West Hartlepool, to the 
order of Messrs. Livingston, Conner, and Co., of the same town, 
proceeded to sea on her trial trip. Her dimensions are as follows : 
313ft. by 44ft. by 23ft. din., with poop bridge and topgallant 
forecastle. ‘The engines, which have been built by Messrs. Blair 
and Co., Limited, Stockton-on-Tees, are of the triple-expansion 
type, with cylinders 22in., 364in., 6lin., stroke 42in., steam being 
supplied by two single-ended boilers, working at a pressure of 
160 lb, per square inch. During the trial a mean speed of twelve 
knots was obtained. 

On Monday, 23rd inst., the s.s. Guildhall, built by Messrs. The 
Tyne Iron Shipbuilding Company, Willington Quay, to the order 
of Messrs. J. and E. Guthe and Co., West Hartlepool, left the 
Tyne for her official trial trip. Her principal dimensions are : 


Length, 290ft.; breadth, 43ft.; depth, 22ft. moulded, and will | 


carry upwards of 4000 tons on a light draught. She is titted with 


all the latest improvements for the rapid loading and discharging | 


of cargo. The engines, which have been constructed by the North- 
Eastern Marine Engineering Company, Limited, of Wallsend-on- 





in., 37in., 6lin., by 39in. stroke, steam being supplied by two 

large steel boilers working at a pressure of 160 1b, During the 

| trial the engines worked smoothly and without the slightest hitch, 
and gave every satisfaction. The construction of the vessel and 
machinery has been supervised by Mr. Graggs Craig, the owners’ 
superintendent. 


On Friday, the 20th inst., Messrs. William Simons and Co., | 


Limited, Renfrew, launched complete from their yard the first of 
four powerfu! barge loading dredgers which they have on order 
for the Russian Government. This vessel has been constructed 
under the inspection, and is also classed by Bureau Veritas. It is 
of the following dimensions :—Length, 152ft.; breadth, 32ft. 6in.; 
depth, 12ft.; and is designed to dredge to 33ft. depth of water. 


The main gearing for driving the buckets, and also the bucket | 
chain, is of the most powerful description for dredging hard | 


ground, and is driven by compound surface condensing engines of 
500-horse power, fitted with two changes of speed for dredging 
| hard and soft ground, and is connected at after end to drive the 
| propellers. Independent steam hoisting gear is provided for 
manipulating the bucket ladder, and also independent steam 
| winches are titted at bow and stern of the vessel, for manceuvring 
| the vessel when at work. Electric light is fitted on deck and 
throughout the vessel, for working day and night. There are 
separate cabins for the officers and crew, and a private cabin on deck 
is also provided. 
On Wednesday, May 16th, the s.s. Idaho, which bas been built 
for Messrs. Thomas Wilson, Sons, and Co., Limited, of Hull, by 
| Messrs. C. 5. 
for her trial trip. The dimensions of the vessel are :—Length, 
160ft.; breadth, 50ft.; and depth moulded 54ft. 1lin.; and she has 
been specially built for the owners’ well-known cattle and general 


cargo service between Hull and New York, accommodation being 


provided for a limited number of passengers. The passengers, 


ofticers, and engineers are accommodated on the top of the shelter | 


deck, the crew being berthed in the forecastle. The whole of the 


space under the sheiter deck is fitted up for the conveyance of a | 
The engines have been constructed by | 
the Wallsend Slipway and Engineering Company, Limited, and are | 


large number of cattle. 


of the triple-expansion type, having cylinders 3lin., 52in., and 
| 9lin. diameter, with a stroke of 5ft. On the trial everything 
| worked satisfactorily, and a mean speed of 14} knots was obtained 
over several runs across the measured mile. The owners were 
represented by Mr. C. H. Wellesley Wilson and their superin- 
tendent, Mr. J. F. Wilkins; Mr. J. 
expressed themselves highly satistied with the vessel. 
also present Mr. C. S. Swan and Mr. de Rusett on behalf of the 
shipbuilders, and Mr. W. Boyd and Mr. A. Laing on behalf of the 
engine builders, 

On Tuesday, the 10th inst., a fine steel screw steamer was 
launched from the Castletown Shipyard of Messrs. J. Priestman 
and Co, The vessel has been built to the order of Mr. Jos de 
Poorter, of Rotterdam, and is of the following dimensions: 
Length, 352ft.; breadth, 48ft.; depth moulded, 29ft. She is of 
the spar-deck type, with long bridge amidships, and will be classed 
Six steel bulkheads divide the vessel into water- 






water ballast. Special attention has been devoted to the loading 

worked by powerful steam winches, derricks, and all the modern 
gear for the rapid working of cargoes, The steam steering gear is 
placed at the after end of the engine casing, with controlling rods 
to a wheekhouse on the flying bridge. On the bridge deck there is a 
large house for the accommodation of the captain and officers, the 
engineers being berthed at the after end of the bridge, and the 
crew forward. ‘The engines are by Messrs. William Allan and Co., 
Limited, Scotia Engine Works, Sunderland, the cylinders being 
25in., 4lin., and 67in. diameter, stroke 45in. Two large boilers 
will be supplied by the same firm, having a’ working pressure of 
1€01b. per square inch. The vessel and her machinery are being 
constructed under the personal supervision of Mr. George H. Strong, 
M.I.N.A., consulting engineer, Hull, and the launch of the vessel 
was successfully carried out, and she was named Maria by Miss 
Maria de Poorter, daughter of the owner. 

On the 20th inst. Messrs. Ropner and Son, Stockton-on-Tees, 
launched a fine steel screw steamer of the following dimensions, 
viz:—Length between perpendiculars, 320ft.; breadth, extreme, 
14ft.; depth moulded, 24ft. 3in. The steamer has been built to 
the order of Messrs. R. Ropner and Co., West Hartlepool, and is 
off the three-decked rule, wifh patent trunk, full poop, bridge, 
and topgallant forecastle. The saloon and cabins for captain and 
officers will be fitted up in the poop, the accommodation for 
engineers and apprentices will be provided in two iron houses on 
the bridge deck, and the crew will be berthed in the forecastle, as 
usual. She has double bottom on the cellular principle for water 
ballast, and will carry about 4600 tons on Lloyd’s summer free- 
board, on a light draught of water; she will have all the most 
recent appliances for the expedit‘ous and economical loading and 
unloading of cargoes, has direct steam windlass, steam steering 
gear amidships, with powerful screw gear aft, five large steam 
winches, two donkey boilers, working at 160 lb. pressure, stockless 
anchors, &c. This is the thirteenth trunk steamer launched, and 
the fourth one of this type for the same owners. She will be fitted 
with a set of triple-expansion engines by Messrs, Blair and Co., 
Limited, having cylinders 23in., 38in., and 624in., by 42in. stroke, 
two steel boilers 15ft. by 10ft., 160 lb. working pressure. As she 
left the ways Mrs. J. H. Ropner, of West Hartlepool, gave her the 





ne, are of their latest triple-expansion type, with cylinders | 


Swan and Hunter, Limited, Wallsend, went to sea | 


Spear, and Captain Mallet, who | 
There were | 


a 


On Saturday last, May 21st, there was launched jy M 
Karles’ Shipbuilding and Engineering Company, Limited rane 
handsome high-speed twin-screw mail and passenger a ull, a 
the Dominion and Atlantic Railway Company, of Canada, bed 
the second steamer built by Messrs, Earles for the railway ps 
pany. The arrangements for the launch were most ate 
carried out, the vessel gliding down the ways after bein —— 
the Prince George by Miss Campbell, the daughter of the tor 
of the railway company. The dogs were released by media ae 
arrangements. The vessel is built under the shade deck Pen 
class of Lloyd’s rules, with extra scantlings for special sere Gk 
is of the following dimensions :—Length, 290ft.; breadth jan 
and depth, 17ft. 3in. She has been constructed under the sy, nl 
vision of Messrs, Flannery, Baggallay, and Johnson, of Lena 
Liverpool, and has sleeping accommodation for nearly 340 fe 
class passengers, with handsome dining-room, music-room lading 
boudoir, and other modern comforts, and is lighted, heated na 
ventilated throughout by electricity, with a duplicate installation 
She has also good accommodation for forty-four socond-clan 
passengers. The vessel also complies with the Board of Trade 
und American law requirements for passenger service, The Be 
is fitted with twin-screw engines, with cylinders 26in., 40in aa 
45in. diameter, with a stroke of 30in., and arranged for duis . 
| the vessel at a speed of nearly 20 knots on the trial trip, 
| is supplied by four large single-ended boilers, worked on the closed 
stokehold forced-draught principle, the fans being electrical}, 
driven. There are also brouze propellers. The auxiliary machinery 
| and mechanical ventilation are very complete. There is a large 

marine type donkey boiler, steam windlass, steering gear p 
| winches and capstan aft; while the auxiliary machinery in the 
| engine-room is most complete, and includes beyond that usually 
| fitted Weir's automatic feed pumps, large sanitary pump, which 

also works two large See’s ash ejectors, large evaporator, feed 
| heater and feed filters. The vessel is fitted throughout with 

electric bells, automatic fog-signal syren, steering and mooring 

telegraphs, and complete system of speaking tubes. The above ‘s 
| the first of two sister ships now building for the same « mpany, 

On May 19th, a trial trip was undertaken from Messrs. Forrestt 
and Sons’ yard, at Wyvenhoe, in Essex, to the measured mile in 
the neighbourhood, to demonstrate the advantages of the Hod 
getts’ safety ship. A launch of 60ft. had been ordered by the 
African explorer, Major Gibbons, for a new expedition on which he 
is about to start. This boat is built in sections, to permit of easy 
transport over land, and, for the sake of lightness, aluminium wasthe 
materialselected. Shecan be made toform three separate vessels, two 
being worked by steam, the other to be taken in tow by one of the 
| former, or they can be united so as to form a launch of 60ft. The 
Hodgetts type was selected by Major Gibbons on account of the 
extreme stability it offers, and of the surprising delicacy in steering 
which in an ordinary flat-bottomed boat cannot be attained. The 
portions used in the experiments formed a boat 26ft. in length by 
6ft. beam. She was furnished with a small engine cof 3-horse 
power, and had twelve men on board. On the measured mile, she 
had a speed of six knots. There was no oscillation, nor any ap. 
proach to what is called rolling, and the stability of the new 
form was demonstrated when all on board stood in a line on one 
side of the boat, the deviation from the horizontal position of the 
deck produced a reduction of the freeboard on that side of about 
3in. only. The construction of this vessel is such as to present to 
the water two concave surfaces, one on each side of the main keel, 
instead of the ordinary convex bilges; there is neither bow 
wave nor side wash, the water thrown off at the bow and from the 
sides in the ordinary type of ship being in the case of the form now 
in question, carried aft in two streams converging abaft the run, 
and forming a constant supply of unbroken water to the propeller 

or twin screws—and the rudder. 
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| RAILWAY ACCIDENTS IN 1897. 








THE annual returns have just been published showing the 
number of accidents and casualties reported to the Board of Trade 
by the railway companies of the United Kingdom during the year 
ending December 31st, 1897. It appears that accidents to trains, 
rolling stock, permanent way, &c., caused the death of thirty-four 
persons, and injury to 476, as compared with eight killed and 54% 
injured during the previous year. These totals are small compared 
| with the deaths and injuries occasioned by other causes, such as 
carelessness, misconduct, level crossings, trespass, and suicide, 
Under this head the death roll amounts to 630, of whom 115 were 
passengers, and the accident list to 1637, of whom 1515 were 
vassengers. Of these unfortunate passengers thirty-four were 
killed and 120 injured by falling between carriages and platforms, 
viz., twenty killed and fifty-nine injured when getting into, and 
fourteen killed and sixty-one injured when alighting from, trains; 
| eleven were killed and 742 injured by falling on to platforms, 
ballast, &c., viz., eighty-one injured when getting into, and eleven 
killed and 661 injured when alighting from, trains ; fourteen were 
| killed and six injured by falling off platforms and being struck or 
run over by trains ; twenty-three were killed and eleven injured 
whilst passing over the line at stations, viz., twelve killed and six 
injured at stations where there is a subway or footbridge, and eleven 
killed and five injured at stations where there is neithera subway nor 
| footbridge ; 234 were injured by the closing of carriage doors ; 
eighteen were killed and sixty-two injured by falling out of 
carriages during the travelling of trains; and fifteen were killed 
and 140 injured from other causes connected with the movement of 
trains or railway vehicles. Eighty persons were killed and twenty- 
five injured whilst passing over railways at level-crossings, viz., 
forty-one killed and eighteen injured at public level-cgossings, 
twenty-four killed and six injured at occupation-crossings, and 
fifteen killed and one injured at foot-crossings. 255 persons were 
killed, and 142 injured when trespassing on the railways ; 152 
persons committed suicide on railways, and eighteen persons were 
injured while apparently attempting to commit suicide ; thirty- 
six persons were killed and 122 injured while on business at stations 
and sidings ; and of other persons not specitically classed, twelve 
were killed and fifteen injured. It is also to be noticed that the 
number of servants of the railway companies who lost life and 
limb in 1897 is considerably greater than it was in 1896, for the 
total of the killed rose from 447 to 501, and that of the injured 
from 3986 to 4129. Many of the victims met with their accidents 
during shunting operations. 














TRADE AND BustNess ANNOUNCEMENTS.—Mr. A. R. B. Lucas, 
of the firm of A. R, B. Lucas and Co,, commission merchants and 
manufacturers’ agents, of Adelaide, South Australia, is now in 
London, to bring the manufacturers into direct contact with the 
users on a commission basis. This firm was established some years 
ago to meet the needs of those manufacturers who feel the neces- 
sity of having a direct representative to push their manufactures 
in that market. His address is the National Bank of Australasia, 
Limited, 123, Bishopsgate-street Within.—The Bell’s Asbestos 
Company, Limited, of Southwark, S.E., ask us to state that it 
continues to be the sole manufacturers of ‘‘ Asbestoline.”—Mr. 
J. W. C. Haldane, C.E., of Liverpocl, is going to leave here on 
June 2nd, by the new Dominion liner Dominion, for a tour m 
Canada, with the object of gaining special information regarding 
the Canadian Pacific Railway system, whilst travelling over Its 
whole area as far as Vancouver. The knowledge thus obtained 
of the line, the country through which it passes, and its steamship 
connections with England, Japan, and Australia, is intended for 
future use in literary and lecturing projects.—A sole licence Las 
been granted to MM. Sautter, Harle, and Cie., of Paris, for manu- 
facturing parabolic reflectors by the Cowper-Coles process for 
search-lights in France, Russia, and Spain.— An action brought by 
the Atlas Metal Company, Limited, against the Magnolia Anti- 
Friction Metal Company of Great Britain, Limited, for an allegcd 











name of Bellerby. 





libel, resulted in a verdict for the defendants, 
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qHE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 
at any time so far this year is the report which some 
f the finished iron manufacturers gave this—Thursday—afternoon 
. ‘Change, in Birmingham. And this is apart from the customary 
+ amie which is experienced in view of the forthcoming Whitsun- 
Me holidays. Values also, not alone of finished iron, but also of 
poe are well maintained, this being largely in consequence of the 
: sntinued satisfactory position of pigiron. Best branded bars con- 
tinue at £7 10s.; merchant sorts, £6 10s, to £6 15s., and common, 
£5 17s. 6d. to £6 2s, 6d., the last having a decidedly forward ten- 


Buster than 


+ accounts than of late were given by the black sheet 
rs, who were firmer in their demands for £6 5s. to £6 7s. 6d. 
for singles, with half-a-crown additional for doubles, and £7 to 
£7 5s. for trebles. Improved export orders were announced on 
the basis of £9 15s. to £10 for galvanised corrugated sheets, f.o.b. 
Liverpool. Some large contracts are held by the tube strip 
makers at £6 to £6 2s. 6d. for ordinary, and £6 10s, upwards for 
fine; whilst in reply to inquiries for gas strip, the quotations 
generally given were from £5 15s, to £5 17s. 6d, Plates for boiler 
and girder construction were in satisfactory call, 

Employment continues good in the steel trade, for a large output 
js being made, especially in constructional sections, such as bridge 
plates and boiler plates, Angles are quoted £5 10s. to £5 1s. 
lates, £5 17s. 6d. to £6 2s. 6d.; and girders, £6 5s, to £6 7s. 6d. 
Semi-finished products, such as ingots and billets, are in good call 
for rolling -down purposes, Bessemer blooms and billets being 
quoted £4 15s. to £5, and best Siemens £5 to £5 5s., with bars at 
£6 5s. to £6 7s. 6d. 

The crude iron output of the district is covered to the end of 
the quarter, the chief smelters having sold al! their make up to 
that time. This is particularly applicable to Midland sorts, and 
they therefore continue to be quoted firm at 45s, 6d. to 46s, 6d. 
for Northamptonshire forge, and 45s. to 47s. 6d. for Derbyshires 
and Leicestershires. A basic Bessemer furnace is being got ready 
fora re-start in the Brierley Hill district. South Staffordshire 
cinder pigs are quoted 40s, to 41s. ; part-mines, 45s. to 48s.; and 
all-mines, 50s. to 55s. for ordinary, and 65s, 6d. to 67s. 6d. for 
best. 

Engineers aud machinists are well engaged, and inquiries are 
increasing for steam pumps and for gas engines, At the various 
railway wagon works some good foreign and colonial contracts 
are held. The bridge and girder makers have a large volume of 
work under execution, and the heavy iron founders are busy on 
large pipe and pillar castings. 


make’ 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—To some extent both in the engineering and iron 
trades of this district there is rather a slackening off ; but this is 
the result mainly of the recent exceptional activity, rather than 
of any real falling off in actual trade. I hear that amongst some 
of the heavy stationary engine builders new work is not just now 
coming forward in any large quantity ; but this would seem to 


be due rather to the known inability of engineering firms to | 


undertake new work for anything like early delivery, which has 
necessarily forthe time being checked further inquiries being placed. 
Generally, however, the position retnains practically unchanged 
from what I have reported recently ; and taking the engineering 
industry all through, the position is one of exceptional pressure, on 
account of work already on the books, with very few of the lead- 
ing firms in a position to entertain new orders of importance which 
can be put in hand much before the close of the present year. In 
the iron market it was only to be expected that the heavy buying 
which has been going on recently should be followed by some 
slackening off, whilst the near approach of the Whitsuntide holidays, 
which in this district mean an almost compiete stoppage of opera- 
tions over practically an entire week, necessarily has the further 
effect of bringing about temporarily some partial suspension of new 
business, The general position is, however, in no way affected, and 
remains quite as strong as ever, with a continued steady hardening 
in prices, 

Although the inquiries reported on the Manchester Iron Exchange 
on Tuesday were limited as compared with recent markets, the 
business offering was still larger in quantity than many makers 
were at all disposed or even in a position to entertain for any- 
thing like early delivery, and generally they are exceedingly 
cautious about selling very far ahead. Lancashire makers are so 
heavily sold that they are practically indifferent about quoting at 
all; in forge qualities they have been booking for the Warrington 
district on the basis of 45s., less 25, at the works, and for foundry 
qualities, delivered Manchester, they do not care to sell under 
about 49s. 6d., less 25. Lincolnshire makers have advanced their 
official basis for foundry 6d. per ton, but this is simply a levelling up 
to what was previously the actual selling price, which for forge and 
foundry is still in some cases 6d. above the list. Delivered Manches- 
ter, Lincolnshire is quoted 43s. 6d. and 44s, for forge to 46s, and 
46s. 6d. for foundry, with Derbyshire foundry 50s. to 51s, net 
cash, Outside brands offering here are perhaps somewhat irregular. 
Middlesbrough might be bought at 49s, 1d., but the general 
quotations are 49s, 4d. to 49s. 10d. net cash, délivered by rail 
Manchester, In Scotch iron, Glengarnock averages 50s. to 50s. 6d., 
and Eglinton 50s. 6d. to 50s. 9d. net cash, delivered Manchester 
docks. Special brands of American pig iron are quoted 50s. 6d. 
to dls, at Manchester docks ; none of the ordinary qualities are 
offering here, but at Liverpool they are still quoted about 
47s, 6d. net. 

In the finished iron trade a very strong position is maintained. 
Both local and North Staffordshire makers report that for bars the 
demand coming forward is in excess of the output, and most of 
them are already well sold over the next two or three months, 
The Lancashire minimum remains at £5 15s., and the North 
Staffordshire £6, with makers in some cases getting 2s, 6d. over 
these figures. Sheets are steady at £7 delivered here. Hoop 
manufacturers are better supplied with orders than for some time 
past, and are readily getting their full list rates of £6 10s, for 
random to £6 15s, for special cut lengths, delivered Manchester 
district, and 2s, 6d. less for shipment. Nut and bolt makers are 
very busy, and although there is no quotable change in list rates, 
4 hardening tendency is noticeable in new business. 

Exceptional activity continues the report throughout all branches 
of the steel trade, with a steady upward tendency in prices. 
Ordinary foundry hematites are not quoted under 59s, 6d. to 60s., 
with special brands 62s., less 24, delivered Manchester. Local 
makers of billets, who during the week advanced their list to 
£4 7s, 6d., have now withdrawn quotations altogether. Steel bars 
range from £6 2s. 6d. and £6 5s. up to £6 10s., with boiler plates 
quoted £6 12s, 6d. to £6 15s., delivered in this district. 

Messrs, Cunliffe and Croom, of the Broughton Ironworks, Man- 
chester, have brought out an ingeniously designed machine tool 
for railway work, which enables an operation usually done by 
hand with considerable difficulty to be performed by mechanical 
means with expedition and efficiency. This machine has been 
Specially designed for drilling the holes in the tires of railway 
carriage, wagon, and locomotive wheels, after the body has been 
fixed on, The wheels are supported on runners, the bracketsof which 
are adjustable in T slots for different lengths of axles.. The 
drilling = is so arranged that after drilling one hole it is 
drawn back from between the spokes, while the wheel is revolved 
for the next operation, this being repeated until the work is com- 
pleted. An automatic motion is provided for feeding down the 
drill, and also a quick hand motion to wind back the slide quickly, 





the machine having, in fact, all the motions of an ordinary vertical 
drilling machine. It may also be noted that this arrangement not 
only drills the holes in the tires, but studs them, thus preventing 
the tires escaping from the body of the wheel even in case of 
breakage. The driving is by fast and loose pulleys, and strap 
motion direct from the line shaft. 

The Liver Acetylene Gas Co., Limited, Liverpool, have brought 
out a patent automatic generator, of very compact design, suitable 
for every variety of lighting requirements. In this arrangement, 
the carbide from which the gas is generated is placed in a series 
of trays, contained in a tube in the centre of the generator. This 
tube is perforated in such a manner as to admit water to the car- 
bide trays.as each tray becomes exhausted, the trays above re- 
maining perfectly dry until they are automatically brought in 
contact with the water as the gas is consumed. When the 
apparatus has been once charged—and this is accomplished in a 
very short time—the whole operation is perfectly automatic, and 
the gas is simply generated in exact proportion as it is being con- 
sumed. The generation of gas is regulated by means of an upper 
chamber, which, when the consumption is shut off, gradually fills, 
and raises the carbide tube out of contact with the water, when 
any further generation of gas at once ceases, and all the carbide 
which the tube may stil] contain remains intact for further use, 
the generation of gas being almost immediately resumed when the 
supply is again called upon for consumption. The carbide tube, 
when exhausted, can be re-filled without stopping the supply of 
gas, sufficient of the latter being stored in the upper chamber to 
keep the lights going over more than the period required for re- 
charging the tube. 

In the coal trade the steady tone previously reported is generally 
maintained, and except a slackening off in inquiries for house-fire 
purposes due to the season of the year, which is causing the better 
qualities to hang somewhat in the market, the demand is still 
keeping pits on practically full time, and the output is for the 
most part all moving away. Prizes for house-fire qualities remain 
without quotable change, and the season is now so far advanced 
that there is little or no probability of any material easing down 
during the summer, whilst with regard to the usual contracts 
which dealers give out during the ensuing month, it is practically 
certain that some substantial advance on last year’s prices will have 
to be paid. With the activity which prevails throughout 
the iron trade, and all the principal coal-using industries, there is 
a full average demand for all descriptions of steam and forge coals, 
and these are firm at the slightly advanced rates which have been 
ruling recently, ordinary qualities fetching readily 6s. 6d. to 7s. 
per ton at the pit mouth. The increased quantity of round coal 
which has been screened of late has necessarily caused some classes 
of slack to be more plentiful on the market, and here and there 
surplus lots are pushed for clearance sales at low figures ; but the 
average quotations are unchanged, and at the pit mouth remain at 
about 3s. 3d. to 3s. 6d. for common, 3s. 9d. to 4s. 3d. for medium, 
and 4s, 6d. to 4s. 9d. for best sorts. 

With regard to contracts that are being renewed, colliery owners 
are generally holding out for advances on last year’s, prices. 
Negotiations are in progress for the usual important locomotive 
fuel contracts, upon which colliery owners are attempting to secure 
a substantial advance on the low figures they had to take last year. 
Gas coal contracts in some cases are being secured at 6d. to 9d. 
of an advance ; on other classes of fuel for general manufacturing 
requirements advances ranging from 3d. up to 9d. are being 
quoted on renewal contracts. 

In the shipping trade there has been rather more activity, 
owing to the anticipations of a speedy settlement of the South 
Wales dispute not having yet been realised, but the prices that 
are obtainable continue to recede, and good ordinary qualities of 
steam coal delivered Garston docks, or High Level, Liverpool, do 
not average above 8s, 9d. to 9s, 3d., representing an advance of 
about 9d. upon the prices ruling prior to the dispute. 

Barrow.—A very steady market is reported in hematite pig iron. 
There is, in fact, great firmness on the part of makers, who main- 
tain prices with great steadiness, quotations ranging from 51s. 6d. 
to 53s. per ton net, f.o.b, usual West Coast ports. Warrant iron 
is quoted at 50s, 84d. net cash sellers, halfpenny less buyers. 
During the week 2422 tons of warrant iron has been taken out of 
stock, leaving stocks in hand at 169,230 tons, or a decrease since 
the beginning of the year of 15,220 tons. There are 41 furnaces 
in blast, as compared with 37 in the corresponding week of last 
year, and the output is all going into immediate use. Makers 
hold no stocks. 

The iron ore trade is very briskly employed, and the demand is 
greater than raisers can cope with. The temporary stoppage of the 
Hodbarrow Mine in South Cumberland, Jast week, owing to an inrush 
of tidal water into the workings, threatened at one time to bring 
about a crisis in the trade. The output of the district in iron ore 
is far below the demand, and Hodbarrow, the best mine in 
the district, with the fullest output of really good metal, 
fetching as it does the highest prices, at present ranging 
from 16s. to 17s. per ton, would have meant the stoppage 
of many furnaces. Fortunately the inrush was stopped by 
patching up the channel face of the mine where the subsidence 
occurred, but the problem faces the company as to how it can 
permanently check the inrush of water to the mines. A few years 
ago, with this object, the company constructed a sea wall at the 
enormous cost of £200,000, and it is feared it will be compelled 
to build yet another at a big cost in order to keep the sea out of 
the workings. Great as the cost of this will be, the end will justify 
the means, as a vast bed of iron ore is known to exist at this 
place. Ordinary qualities of ore are up at 12s, to 14s. 6d. per ton. 
Spanish ores are in shorter supply at about 16s, 6d. per ton net at 
West Coast ports, 

Steel makers are busy all round, the demand being steady and 
prices good. 

Coal is brisk and firm. Coke in good general demand. 

Shipping returns show that an active trade is being done at 
West Coast ports. Last week 7063 tons of pig iron were exported, 
as well as 12,642 tons of steel, as compared with 15,900 tons of pig 
iron and 8214 tons of steel in the corresponding week of last year, 
showing a decrease of 8837 tons of pig iron and an increase of 
4433 tons of steel. The total shipments this year represent 
193,464 tons of pig iron and 225,994 tons of steel, as compared 
with 178,590 tons of pig iron and 176,678 tons of steel in the 
corresponding period of last year, showing an increase of 14,874 
tons of pig iron and 4,316 tons of steel. 





= 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

ALTHOUGH the volume of trade in the South Yorkshire coal 
district does not alter, values are somewhat weaker, the upward 
tendency caused by the Welsh strike having now been fully dis- 
counted. Its effect has been practically to give one day’s addi- 
tional work per week. The pits are now working six days, and a 
larger tonnage is being conveyed by the railway companies to the 
ports and other markets. Trade on the whole has been conducted 
very quietly, and the advances obtained at the beginning of the 
strike have now been materially modified. It was expected that 
the decline of a shilling per ton in the official London quotations 
for sea-borne coal would tell unfavourably on the Yorkshire trade 
with the metropolis. This has not been the case, however, the 
tonnage continuing to be as heavy as ever, and values regarded 
generally being about the same as before. In some instances, a 
concession has been made with a view to clear stocks, but this 
has not been done to an extent large enough to affect the general 
business. With stocks at the pit rather restricted, and more than 
a fair demand all round, the coal trade isin a very satisfactory 
position for the season. Best Silkstones are at 9s. to 10s. per ton ; 





ordinary from 7s, 6d. per ton ; Barnsley house, 8s, to 9s. per ton ; 
seconds from 7s, per ton, 


In steam coal the railway companies are 





receiving considerably above the average, while the shipping trade 
is brisk, and a steady general demand is reported. The iron trade 
maintaining its firmness adds another feature of confidence, and 
those who want to stock have to pay more money. Barnsley hards 
are now at 7s. 6d. to 8s. per ton ; seconds from 6s, 6d. per ton. 
Engine fuel is regularly sold at satisfactory quotations, nuts making 
6s. to 7s. per ton; screened slack from 4s, 6d. per ton ; pits slack 
from 2s, 6d. per ton. In coke former values are fully maintained, 
ordinary qualities selling from 9s, to 10s. per ton ; best coke, 11s. 
to 12s. per ton. 

Coal and coke contracts are now being made, and an advance of 
from 4d. to 6d. per ton is generally being obtained. In steam 
coal several coalowners are said to have obtained a rise of from 6d. 
to 9d. per ton on the expiring contracts. In gas coal an effort has 
been made to get larger prices out of the gas companies, whose 
big profits could easily afford it, but the coalowners have had to 
be content with the lesser advances noted. In the railway con- 
tracts, which will soon be on, an advance of about 6d. per ton is 
anticipated, 

In the iron market hematites make from 60s. to 62s. per ton, 
according to brand ; common forge, 41s. to 42s, The advance of 
2s, 6d. per ton noted last week in bar iron is fully maintained, and 
the tendency in pig iron prices is still upward. 

All the heavy trades of the district are in a prosperous state, 
several of the firms having as much work on hand as will keep 
them going throughout the year. In the armour-plate depart- 
ments extensions and alterations are proceeding with great rapidity. 
The process of altering to the Krupp armour, as required by the 
British Government, is now well advanced, and new contracts will 
be of this type of ships’ clothing. All the armour-plate depart- 
ments are working continuously night and day and Sundays as 
well, on the contracts placed last year. The visit of Mr. Goschen 
last week was expressly to see what the three Sheffield firms were 
actually in a position to do, and since he left the utmost possible 
activity has been shown to extend the productive powers of the 
establishments. This may be taken as a sign that very heavy 
further orders are looked for to follow those now inhand. In rail- 
way material, both home and foreign railway companies are press- 
ing for deliveries in tires, axles, springs, buffers, and similar goods, 
while the railway wagon and carriage builders are equally weil 
employed. Although business is thus extraordinarily active, it is 
hard to obtain higher prices, owing to the vast powers of produc- 
tion in the country. Considerable damage was done at the works 
of Messrs. William Jessop and Sons, Limited, Brightside, on the 
night of the 20th inst., when a pattern shed, occupying a space of 
over 80ft., was entirely destroyed by fire, with all its contents. 
The firm was fully insured. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


WHILE the activity in buying which was reported last week in 
the pig iron market has subsided, it is maintained very fairly in 
the finished iron and steel trades, and works are well employed ; 
in fact, in some branches business was never so brisk as 
at present, and manufacturers have satisfactory orders on their 
books for as far ahead as they care to commit themselves, and the 
inquiry would indicate that they will have no trouble in getting a 
sufficiency of work this year. So good is the home demand for 
manufactured iron and steel, that producers are rather indifferent 
about any decrease in the export trade, and the decline in the 
local shipments, as well as those for the whole country, does not 
influence them ; in fact, they are generally asking prices which 
makes it difficult to maintain their trade with some important 
foreign countries. But the home trade is so strong that any 
shortcomings in the business with these countries is amply counter- 
balanced. The difficulty now is not to secure orders, but to find 
manufacturers who are in a position to execute those that are 
offered. With such an encouraging condition of business in the 
pig iron consuming industries, the outlook for blast furnace pro- 
prietors cannot be considered poor, though this week the prices 
have been as much in favour of buyers as they were last week in 
favour of the sellers. That, however, is due to the operations of 
speculators who, when the advances in price last week were such 
in the aggregate as to leave a fair profit, began to sell out so as to 
realise it, and this pressure among them to sell quickly brought 
down prices and choked off the legitimate buyers. The orders 
secured by the makers during the upward movement were very 
substantial, however, and they have profited considerably by the 
** burst.” 

This month the exports of pig iron from the Cleveland district 
have fallen short of those of the corresponding month last year, as 
have those of the previous four months, but they compare satis- 
factorily with those of previous years. The business that is lost on 
export account is counterbalanced by the increase in deliveries on 
home account, so that stocks do not increase. This month to the 
25th the shipments of pig iron reached 86,251 tons, as compared 
with 86,784 tons last month, and 107,318 tons in May, 1897, to 
corresponding date. Connal’s stock of Cleveland pig iron on 
Wednesday night was 92,682 tons, a decrease of 326 tons this 
month ; while of hematite pigs they held 45,389 tons, increase for 
month 1110 tons. 

The makers’ price for prompt f.o.b. deliveries of No. 3 
Cleveland G.M.B. pig iron this week has been 40s. 9d. per ton; but 
there have been sellers also at 40s. 7d}., and 40s. 6d. has not been 
refused by middlemen ; indeed, that was their regular price on 
Wednesday. The approach of the holidays and of the end of the 
month has had something to do with the further weakening of the 
pig iron prices. For summer delivery makers quote 40s. 9d. to 
4ls. For No. 4 Cleveland foundry pig iron 39s. 9d. per ton has 
been taken, and for grey forge 38s. 6d., both of which qualities are 
low in price compared with No. 3. The latter is usually only 1s. 
per ton above grey forge, but now it is over 2s. dearer, though it 
costs practically the same to make it. Better prices are justified, 
as there is no longer the plethora of forge qualities that there 
was for some time subsequent to the adoption of the eight hours 
at the furnaces. The furnaces are working satisfactorily again, 
and the output as well as the stock of forge qualities have been 
considerably reduced. With so much activity in the finished iron 
trade, which is the chief consumer of forge iron, a more favour- 
able trade should be done in forge iron. Mixed numbers of basic 
pig iron are quoted at 43s. 3d. per ton. 

The demand for East Coast hematite pig iron is fairly satisfac- 
tory, and prices are firm. Taking into consideration the good 
position ot prospects of the steel trade, a continuation of favour- 
able business in hematite pig iron for the remainder of the year 
may reasonably be looked for. The present price for mixed 
numbers is 5ls. 6d. per ton. Consumers as yet have had no 
difficulty in getting ample supplies of ore from Spain, and they 
are importing pretty freely so as to accumulate stocks, because 
there is no doubt that the price of ore will advance. Freights will 
be higher, even if no tax on shipping is imposed, and it is all but 
certain that there will be this tax. This week the lowest price 
reported for average Rubio ore delivered Tees or Tyne immedi- 
ately has been 15s. per ton, but 15s. 3d. is generally quoted and 
vaid. 

All branches of the manufactured iron and steel industries are 
in a satisfactory condition, and the advancing prices are bringing 
forward buyers freely. Steel plates have been further advanced 
1s, 3d.; iron plates have risen nearly 4s. this week ; and bars are 
up 2s, 6d. The steel plate makers are said to have for some time 
had a combination to regulate the prices, and it is now reported 
that the iron plate manufacturers, who are few in number, have 
followed their example. It is an indication of the prosperity of 
trade that there are so many combinations of manufacturers ; 
almost every branch has its syndicate now. Steel ship plates are 
at £5 18s. 9d.; iron ship plates at £5 lls, 3d.; common iron bars 
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£5 10s.; steel ship angles £5 15s.; iron ship angles £5 5s.; steel 
sheets—singles—£7 2s. 6d., all less 24 per cent. f.0.t. Considerable 
orders for bars have been given out during the last few days, 
particularly on — account, and manufacturers are able to 
realise the price above quoted. Between steel and iron angles 
there is a larger difference than usual, but the demand for the 
latter is rather quiet. Mr. A. J. Dorman, whose firm—Messrs. 
Dorman, Long, and Co., Limited, Middlesbrough—are the most 
important producers of angles and also of girders in the North of 
England, has gone to the Antipodes on a business tour, and will 
return vid South America and South Africa, In the latter the 
firm have already established a branch. Heavy steel rails con- 
tinue to be quoted at £4 10s. net at works. 

There is no lack of work at the shipyards, and no sooner is a 
vessel launched than another iscommenced. Three steamers, each 
of 10,000 tons deadweight capacity for the Australian frozen meat 
trade, have just been ordered by Messrs. William Milburn and Co., 
of Newcastle, from Messrs. R. and W. Hawthorn, Leslie, and Co., 
Limited, of Hebburn-on-Tyne, and a fourth similar steamer is to 
be ordered. Messrs. Furness, Withy, and Co., at Hartlepool, are 
enlarging their yard. The activity in shipbuilding has led the 
joiners, carpenters, and machinists at the Middlesbrough shipyards 
to claim an advance of 3s. per week in their wages, bringing them 
up to 40s, 6d. per week, and they on Monday gave a month’s notice 
to this effect. The joiners in the building trade have also sent in 
a similar claim, and at the Eston Steel Works this class of men 
have come out on strike because Messrs. Bolckow, Vaughan, and 
Co. refuse to increase the rate of payment by 1d. per hour, as they 
contend they are that much below the district rate. The plumbers 
at the shipyards are also agitating for higher wages. Business 
shows no falling off in the engineering industry, and ironfounders 
are generally well employed, more especially those engaged in the 
production of pipes and general castings. 

The River Wear Commissioners are considering two schemes for 
enlarging the docks, so as to accommodate the largest type of 
vessels at their present shipping berths, and send them to sea by 
the south outlet. This will cost about £100,000, and includes the 
enlargement of the Hudson Dock. The second scheme is for the 
extension of Hendon Dock, which is estimated to cost £200,000. 
The River Tyne Commissioners have received a report from Sir 
John Wolfe Barry, late President of the Institution of Civil 
Engineers, and Mr. W. Matthews, C.E., the engineers appointed 
to inspect the North Pier, which was so seriously damaged during 
the late gales and also those of last winter, two extensive breaches 
being made by the sea. 

The coal trade is active, there having been an extra local 
demand this week in preparation for the holidays of next week, 
when nearly all the collieries will be idle. The strike in South 
Wales is not having the improving effect upon the steam coal 
trade of this district that was noticeable in the early days of the 
dispute, for other districts have begun to compete very strongly, 
and Northumberland prices are steadily getting back to the old 
figures. Best Northumberland steam coals can be bought for early 
f.o.b, delivery at 12s. per ton, and smalls at 4s, 6d. perton. Bunker 
coals are selling rather freely, and ordinary unscreened are 
realising 8s, 3d. delivered on board. Gas coals are in good demand 
on export account, and the prices realised vary from 8s. 6d. to 
8s, 9d. f.o.b. The demand for coke has been keen this week for 
immediate delivery, because the supply will be short next week, 
and exceptionally high prices have been paid ; but contracts for 
next half-year’s supply have been generally made at about the 
average price of 14s. per ton, delivered equal to Middlesbrough. 
Foundry coke realises 17s. per ton, f.o.b, The Northumberland 
Miners’ Association have been discussing a proposal for doing 
away with Baff Saturday, and working only five days per week ; 
and negatived the proposal, as they did a suggestion to discontinue 
payments by the Association for political purposes, e.g., the 
payment of the salaries of Messrs, T. Burt, M.P., and John 
Fenwick, M.P. 








NOTES FROM SCOTLAND, 
(From our own Correspondent.) 


THE iron market has been weaker, and warrants have been sold 
insuch quantities—it is thought by bears—as to exercise adepressing 
influence on prices. Consumers are understood to have fairly well 
supplied their wants for the present, so that there is a lack of 
support to the market from that quarter. Since last report 
business has been done in Scotch warrants from 47s. Ojd. to 
46s, 6}d. cash, and 47s, 3d. to 46s. 94d. one month. Cleveland 
warrants have sold from 40s. 95d. to 40s. 64d. cash, and 40s, 11d. 
to 40s. 94d. one month. Transactions have declined in Cumber- 
land hematite from 5ls. 2d. to 50s. 84d. cash, and 51s. 54d. to 
50s. 114d. one month. Middlesbrough hematite is quoted at 52s. 
cash, but there has been practically no business in this class of 
iron in the Glasgow market. 

The output of Scotch hematite has been further augmented to 
the extent of 500 to 600 tons per week, and the consumption is on 
an extensive scale. Merchants quote for this iron 55s, per ton 
delivered in railway trucks at the steel works. 

There are now 78 furnaces in blast in Scotland, compared with 
75 in the preceding week, and 81 in the corresponding week of last 
year. Three of the six basic furnaces that were recently put out 
at Glengarnock are again in blast. 

The prices of Scotch makers’ pig iron are steady. Govan and 
Monkland, f.o.b, at Glasgow, Nos. Lare quoted 47s.; Nos. 3, 46s. 6d.; 
Wishaw and Carnbroe, Nos, 1, 47s. 14d.; Nos, 3, 46s. 7$d.; Clyde, 
No. 1, 5ls.; No. 3, 47s. 6d.; Summerlee, No. 1, 5ls. 6d.; 
No. 3, 47s. 6d.; Gartsherrie and Calder, Nos, 1, 51s. 6d.; Nos. 3, 
48s,; Coltness, No. 1, 54s. 6d.; No. 3, 48s.; Glengarnock at 
Ardrossan, No. 1, 51s, 3d.; No. 3, 46s, 3d.; Eglinton at Ardrossan 
or Troon and Dalmellington, at Ayr, Nos. 1, 48s, 3d.; Nos. 3, 
46s, 9d.; Shotts at Leith, No. 1, 52s.; No. 3, 48s.; Carron at 
Grangemouth, No. 1, 52s.; No. 3 48s, 6d. 

While the consumption of pig iron at home is heavy, the exports 
are disappointing, being, indeed, considerably smaller than usual 
in the past week. They amounted to only 3985 tons, compared 
with 5742 in the corresponding week of last year. To Germany 
595 tons were despatched, India 310, Russia 150, Holland 75, 
France 40, Belgium 39, the costwise shipments being 2555 tons, 
compared with 2720 in the same week of 1897. 

The malleable iron trade is well employed, and there is a very 
large business doing in steel. The prices have, however, been 
difficult to move ; and it is thought they will be more so now that 
raw iron has been receding in price, Founders are generally well! 
supplied with orders, Engineers are busy, especially in the 
locomotive and marine departments. 

In the coal trade an easier feeling prevails, although a heavy 
business still continues to be done. Demand and supply have 
been about evenly balanced in the last few days, The shipments 
at the Scotch ports amounted to 204,421 tons, compared with 
248,325 tons in the preceding week, and 156,127 tons in the corre- 
sponding week of last year. It is understood that the decline in 
the shipments is to some extent due to a scarcity of steamers, it 
being difficult to obtain tonnage for immediate loading. The 
prices, f.o.b. at Glasgow are, for main coal, 8s, 3d. to 8s. 6d.; 
splint, 8s. 6d, to 8s, 9d.; ell, 9s. to 9s. 6d.; steam, 10s, per ton, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE greatest activity continues amongst the non-associated 
collieries, it being tacitly understood that the ordinary season for 
briskness in the coal trade is coming to a close, and that, with a 
probable ending of the strike before many weeks are over, a 
speedy slump would follow in demand and price. Last week over 


120,000 tons were despatched from Cardiff alone to foreign desti- 
nations, 


Swansea came up nearer to its old average, sending 








away 31,263 tons, or 7000 tons more than last week. The desti- 
nations of the chief shipments may be of interest:—To France 
15,570 tons, Sweden 1410 tons, Holland 1450, Portugal 1250, 
Italy 1000, Quebec 801 ; United States, bunkers, 3048 tons. New- 
ort, Mon., as may be expected with a large margin of collieries 
idle, exported little— 4725 tons foreign, and 4411 tons coastwise. 
In patent fuel Swansea is progressing well. Last week it despatched 
10,050 tons, and this week promises to exceed this, as one of the 
largest cargoes ever despatched is preparing, namely, between 
4000 and 5000 tons. 

Coal prices remain firm. Hesitation is still marked in buying 
forward, It was noticeable on ’Change this week that prices 
showed a tendency to harden. This was regarded as a bad sign, 
indicating an impression that a settlement of the strike is yet 
remote. The latest prices, Cardiff, are as follows :—Best steam, 23s. 
to 24s. for shipment this month ; small steam quotations, 9s. to 
9s. 3d.; seconds, 7s. to 7s. 3d.; drys, 6s. 3d. to 6s. 6d. House coal 
prices unchanged : best households, 20s. to 23s.; No, 2 Rhondda, 
12s, to 13s.; small, 7s. to 7s. 3d.; Monmouthshire coals, 17s, to 18s. 
Swansea: Anthracite, 12s. to 13s, 6d.; seconds, 11s, to 12s.; or- 
dinary large, 10s. to 11s. 6d.; small rubbly culm, 5s. 6d. to 7s., all 
delivered f.o.b. Swansea, cash thirty days, less 24. Steam and 
bituminous coals, coke, and patent fuel subject to private arrange- 
ments during the strike. t 

Cardiff quotes patent fuel at 17s. to 18s.; seconds, lis. to 16s. ; 
foundry coke, 22s. to 26s.; furnace, 18s. to 20s, Pitwood hardening, 
lds. 3d. to 15s. 9d. Iron ore: best Rubio, 13s, 6d.; Tafna, 13s. 3d. 
The entire stoppage at Cyfarthfa has now completed the paralysis 
of the iron and steel trade in all but the district trending on 
Swansea, hence my quotations must be taken with all reserve, and 
as applying principally to Swansea. Glasgow pig iron warrants, 
46s. 84d.; 46s. 8d. cash buyers. Middlesbrough, No, 3, 40s. 7d. 
Hematite warrants, 50s, 9d.; 50s. 84d. for mixed numbers. 
Cumberland according to brand. Bessemer steel tin-plate bars, 
£4 10s.; Siemens best, £4 10s.; all delivered in district net cash. 
All other iron and steel manufactures omitted from quotations, 
Tin-plates :—Makers’ quotations for Bessemer steel coke, 9s. 9d. to 
10s.; Siemens, coke finish, 10s. to 10s, 3d.; ternes, per double box, 
28 by 20 c., 18s. 6d. to 21s.; best charcoal, 10s. to 12s., according 
to finish of brand ; block tin, £67 5s. to £67 17s. 6d. 

The mid-week report on Change was that pig iron had fluctuated 
during the week, showing a reduction of 6d. per ton in warrants, 
and was still in a very unsettled condition, the only business being 
for prompt delivery, and no engagements entered into forward. 
In the finished iron and steel trade there is a complete stoppage 
of all the Bessemer works. The tin-plate works will have to 
draw all their supplies from the Siemens works, which are in full 
operation. 

Last week the shipments of tin-plates only amounted to 27,516 
boxes ; receipts from works, 39,843 boxes. The demand for tin- 
plates has been quite equal to any week for the past quarter, but 
owing to the annealers’ strike at Foxhole, and a serious breakage 
of machinery at the Duffryn works, the production was slightly 
below that of the preceding week. Dulness characterises the 
trade, and the prospects ahead are not bright, due in a measure to 
restricted supplies, and the higher prices of iron and coal are not 
compensated for by the slight increase in the prices of the finished 
article. 

Last week Swansea imported 341 tons of scrap steel, and 6450 
tons of iron ore. 

In the Swansea Valley the make of steel was 400 tons in excess 
of the previous week. This, however, was below the average. At 
Wright and Butler’s the four furnaces smelting did well, and the 
same at Duffryn. Five were in at the Upper Forest—one more 
than last week ; Millbrook, Cwmfelin, and Pontardawe, same as 
last week. Upper Forest and Landore hematite fully employed. 
The demand for tin bars is reported brisk ; prices firm, and stocks 
at all works at their minimum. 

One notable feature at several works is the construction of larger 
furnaces, the result of close inspection being to show that the 
average output from these is better than from medium sized. 
Mannesmann tubes are in strong request, the Spanish war having, 
it is said, some effect on the increased demand, Matters are 
reported quiet at Messrs. Fry, Everitt, and Co., also at Birchgrove. 
Foundries generally quiet. At Briton Ferry the output of hema- 
tite pig reached the usual average, and the make of steel bars at 
the Briton Ferry Steel Works and the Albion was satisfactory. 
No change in the output of tin-plates at the several tin-plate 
works in the district. 

In the Llanelly district there is no change of any account in the 
prevailing dull and depressed coal war. The re-start at Dafen is 
one bright event of late. Four mills were going busily on Monday, 
and the prevailing belief is that the company is not only come to 
stay, but to make a most successful hit. Another bright incident 
in Llanelly history is the establishment of two new works—the 
steel works and enamel works. 

One day this week Cardiff despatched fourteen_large cargoes of 
coal, several exceeding 1000 tons, and three cargoes of patent 
fuel. 

Pig iron is coming in from Ulverstone and Workington, and as 
stocks in several places are run out, I shall anticipate large 
imports, upon resumption of business at the leading works. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


A HEALTHY trade continues to be done on the iron market over 
here, and the tendency is altogether in an upward direction. The 
various departments of the Silesian iron industry are well 
employed, and activity is likely to increase ; bars will meet with 
an advance in price next week. 

Most satisfactory accounts are given as regards the Silesian coal 
trade, demand for engine classes of fuel being exceptionally good, 
owing to the increasing briskness in the iron and steel industry, 
Exports in Silesian coal have likewise considerably improved, 
compared to last year. If the iron business continues as lively as 
it is now, the Silesian coal and coke trade may certainly be looking 
forward to a very busy time, and prices are sure to be well 
maintained, 

Most of the iron and steel works in Rheinland-Westphalia are 
vigorously engaged. Current output in crude as well as in manufac- 
tured iron meets with ready sale ; and the demand for bars, girders, 
structural iron and plates, seems to be steadily increasing. Even 
the sheet department has been in much better condition lately ; 
and it has been resolved, at a meeting of the largest sheet mills of 
the Rhenish-Westphalian and the Saar districts, held in Cologne 
last week, that there was to be no more selling at the ridiculously- 
low rates taken some weeks ago, At present sheets are rarely sold 
below M. 130 to M. 132 p,t. for ordinary sorts, The rail mills are 
well supplied with orders for both light and heavy section rails, 
and the prices obtained may, generally, be considered satisfactory. 
Prospects in the locomotive and engineering department continue 
bright, some large orders being about to be given out. 

The present list quotations per ton at works are as under :— 
German foundry pig, No. 1, M. 67; ditto, No. 3, M. 60 to M. 61; 
forge pig, common quality, M. 58 to M. 59; — M. 66 to 
M. 67 ; Tasenbees forge pig, M. 52; bars, M. 120 ; finished bars, 
M. 155 to M. 160; angles, M. 135; girders, M. 121 to M. 128; 
sheets, M. 137°50 to M. 160, according to quality ; boiler plates, 
M. 180 ; the same in basic, M. 157°50 ; rails in Bessemer, M. 120. 

Westphalian coal sells very briskly, A very lively trade is done 
to Hamburg, for instance, where hitherto large quantities of Welsh 
coal were consumed, but supplies from there have stopped lately, 
on account of the Welsh colliers’ strike. The Rhenish- Westphalian 
collieries also profit by the Spanish-American war, because the 
steamers that leave Hamburg are taking much heavier supplies in 
coal than they usually do, as they can only with difficulty and at 
enormous cost get coal pions § Shipments in Rhenish-West- 
phalian coal to Hamburg have consequently increased considerably, 





being for April of present year 142,649 t., against ” 
+ ng ein, ot Ro month fast year, while erent in Bt, for 
England was 306,250 t. in 1897, and went down to 305 317 
April of present year. Shipments of Welsh coal to Hamby — 
only 760 t., against 6896 t. for the same month last year dined 
Shipments of coal during April of present year were: F 
the Ruhr district, 3,333,330 t., against < ‘124,180 t.; from the om 
district, 527,550 t.," against 480,710 t.; from Silesia, 1133 99st” 
against 1,020,500 t.; and from the three district, tom t, 
4,994,610 t., against 4,625,390 t. for the same month tacpether, 
This shows an increase of 6°7 per cent. for the Ruhr distri re. 
~ cent. for the Saar district, and 11°9 per cent. for Sila 
uring the first four months of present year, shipments fro “hs 
Rhenish - Westphalian district were : — 13,394,980 ¢ m the 
12,791,050 t.; from the Saar district, 2,128,480 4? “8st 
1,994,620 t.; from Silesia, 4,774,960 t., against 4,436 620 Pepe 
from the three districts together, 20,298,420 t., against 19 220 Sagi 
for the corresponding period the year before, Increase . 
accordingly for the Ruhr district 4°7 per cent., for the Sane die 
trict 7:7 per cent., for the Silesian district 7°6 per cent, al 
A moderately good trade was done on the Austro-Hun ari 
iron market during this week and the last ; on the whole a 
transactions are pretty much the same as they were at ‘this roe 
last year, except for bars, which remain weak, in spite of slight 
indications of improvements that have, now ont then, a 
perceptible. Only the immediate requirements are being . 
chased. Sales in hardware have been a little more lively ine 
before ; tools are also in good demand, generally. The machin 
shops are having rather bad times now ; and the locomotive sho : 
are also but partially well employed, only few locomotive py 
wagon orders of but small weight having recently been given out 
Quotations have not altered against previous weeks, , 
The position of the Belgian iron business has but slight 
improved as regards inland consumption, but export is showi : 
rather more animation from week to week; prices are stiffening. © 
A fair trade is done on the Swedish iron and steel market : 
demand is good, and the majority of the works are well booked 
forward. Official quotations have not met with any change lately 
Swedish export in iron and steel during the first three months of 
present year, was 32,700 t., or 2500 t. more than during the same 
period last year; the greater part, 22,500t., were bars, The 
number of blast furnaces in blow in Sweden during the first 
quarter of present year was 131, against 134 during the first 
quarter last year ; rolling mills, 287, against 298 ; Bessemer works 
26, against 27 ; Martin furnaces, 39 against 35, last year, Pro. 
duction in pig iron amounted to 144,400 t., against 147,700t,: 
blooms, 47,200 t., against 48,400 t.; Bessemer, 28,700 t., against 
28,000 t.; Martin steel, 42,400 t., against 40,800 t. for the same 
period last year. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


NOTHING fresh as regards quotations for either steam or house 
coal, Exports for week ending May 2lst were :—Foreign, 4725 
tons ; and coastwise, 4411 tons, Imports for week ending May 
24th were:—Scrap iron, 45 tons; iron ore, 3700 tons ; pyrites, 
1500 tons ; 1 cargo of slates ; 4550 sacks of grain ; pitwood, 130 
tons. 

Pig iron: Scotch warrants, 46s. 6d.; hematite warrants, 51s, 8}d,; 
f.o.b. Cumberland; Middlesbrough No. 3, 4 5d. prompt, 
Middlesbrough hematite, 51s. 9d. Iron ore: Rubio, 13s. 9d. to 
l4s,; Tafna, 13s. 3d. to 13s. 6d. Steel: Bessemer steel tin- 
plate bars, £4 10s. to £4 12s. 6d.; Siemens steel tin-plate bars, 
£4 10s. to £4 12s, 6d., all delivered in the district, cash. Tin- 
lates: Bessemer steel, coke, 9s, 9d.; Siemens, coke finish, 10s, 

ndon Exchange Tel m: Copper, £51 5s.; Straits tin, 
£67 2s. 6d. Freights: Firm. 








AN Economical ENGINE,—A record for steam consumption has, 
says an American exchange, recently been made by the Allis vertical 
cross-compound engine at the mills of the Warren Manufacturing 
Co., Warren, R. I. The engine was tested shortly after it was 
started, and showed a steam consumption of 12°59 1b. per indicated 
horse-power per hour. After the engine had been in use some 
time and all parts had reached a good bearing, another test was 
made, giving the result of only 12°44 |b. of steam per indicated 
horse-power per hour on an 18-hour test. The data of the test, 
as furnished to us by the Edward P. Allis Co., of Milwaukee, the 
builders of the engine, are as follows :— 

Engine cylinders, 82in. and 68in. by 60in., not jacketed. Clearance, high- 
— cylinder, 2°13 per cent.; low-pressure cylinder, 1°87 per cent. 
ceiver filled with re-heater tubes. 
Duration of test .. .. a 
Steam pressure, by gauge .. 
Vacuum 4. ce oe ce co co 
Revolutions per minute .. .. 
Average horse-power] .. .. .. 
Steam per indicated horse-power 
per hour “sos oe ee 
So far as we know, these results haye never before been obtained 
from anunjacketed compound engine. The bestrecord for a jacketed 
compound engine, we believe, is that obtained on the Leavitt 
pumping engine in Louisville, Ky., in 1894, viz., 12°16 Ib., as re- 
ported in the ‘‘Transactions” of the American Society of Mechani- 
cal Engineers, vol. xvi., page 174. 

Srertin Dock.—The dock has been built to the order of the 
Stettiner Maschinenber-Actien-Gesellschaft Vulcan, the well-known 
shipbuilders and engineers, of Stettin, and to the designs of Messrs, 
Clark and Standfield, of Westminster, the eminent dock engineers, 
and embodies all their latest improvements in their self-docking 
pontoon docks. This dock has been constructed with special 
reference to the lengthening and re-engining of two large Atlantic 
liners owned by the Norddeutscher-Lloyd Company. The principal 

articulars are:—Length over all, 510ft.; breadth, extreme, 

10ft. 9in.; height from bottom of pontoon to top of walls, 43ft. 7in. 
The internal width is sufficient to allow vessels up to 82ft. beam to be 
docked, and the depth over the keel blocks is 24ft. The lifting 
power is about 12, tons. The machinery consists of two sets 
of compound engines 125-horse gre each, and two boilers of the 
marine type, in each wall, Each engine is connected to two loin. 
centrifugal pumps, and the entire machinery is capable of lifting 
a ship of about 11,000 tons displacement in 24 hours, The dock 
as a whole is divided into thirty-eight water-tight roe yrs 
each filled or emptied by separate valves, and controlled from 4 
valve house on the top of each wall, The dock is what is known 
as the self-docking type—that is to say, access to all the 
external surfaces is possible, either for painting or repairs. The 
dock longitudinally consists of two side walls, between which are 
connected three pontoons, the centre one being 240ft. long, and 
the two end pontoons 135ft, The sub-contractors for the gree | 
are the Wallsend Slipway and Engineering Company, Limited, 
who are responsible to the builders for a complete installation of 
machinery suitable for working the dock. The engines and the 
pumps were made by Messrs. Gwynne and Co., of Holborn, the 
valves by Messrs. Blakeborough, of Brighouse, and the boilers by 
Messrs, Riley Brothers, of Stockton. The contract for this doc 

was signed on October 23rd, 1897, the first plate was laid on the 
blocks on November 17th; so that, from the time there was any 
visible progress made to the date of the launch, six months have 
elapsed, which beats the performance in the case of the Havana 
Dock. i 


18 hours 
151 Ib. per square inch 
27in.t= 13} 1b. per square inch 


76 
1836 indicated horse-power 


That dock was seven months in course of construction, 
from the date of laying the first plate to the date of the launch, 
and the Stettin Dock exceeds the length of the Havana Dock by 
60ft. During its construction, in addition to the supervision 
the designers, Messrs, Clark and Standfield, the dock has ie" 
under the close personal supervision of Mr. Otto Haack, one 
the assistant managers of the Vulcan Company, who has been 
assisted by an adequate staff of assistants, 
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THE MEASUREMENT OF 
PRESSURES. 

Ay interesting contribution towards the pro- 
blem of determining the pressure on the various 
ve; of any structure exposed to the wind is to 
parts | | in a recent paper communicated to the 
f Science of St. Louis, by Prof. Francis 
ee hor of Washington University. Starting 
B, Nip Ret P= 5002502 in which P is the 
pono in pounds per square footand ¢ the wind 
eon in miles per hour, and which, as shown 
hy Newton, may be deduced by dynamical con- 
<ijerations as giving the pressure against an 
obstacle which wholly checks the wind. Prof. 
Nipher shows that this formula may be very 
omrately verified by experiments with a certain 
form of wind-pressure gauge. This is a tube 
having its open mouth directed to meet the wind 
communicating from the other end with a 
suitable device for measuring the pressure of the 
air within it. Such a tube exposed to wind of 
known velocity or moved through still air at a 
| uniform rate will develope a pressure 
corresponding to the above 


27; 


WIND 


be fount 
Acamedy 0 


and 


known an 
yery accurately 
formula. ; . : 

Anoth« r form of wind-pressure gauge 1s that in 
which a board of known area is placed square to 


the wind and held up against it by springs, the 
compression of which | shows the total force 
required to resist the wind’s action. The results 


found in this way are greater, since what is 
measured in this case is the resultant of the 
compression on the face and the rarefaction on the 

board, which latter has no effect in 


back of th 
the case of the tube collector. 

Either of these methods of measuring wind 
pressures supposes an obstacle of limited area 


exposed in an otherwise frecly-flowing current of 
air, and the results thus obtained can tell us little 
as to pressure against buildings or other large 
structures exposed to the wind. Since the air 
immediately against the surface of the building 
can have little velocity except parallel to that 
surface, 2 determination of the statical pressure 
at all points close against the building is what we 
The barometer naturally suggests itself, 
but this instrument does not give accurate 
indications when exposed to the wind. It can 
only register the pressure within its own air spaces, 
which will be greater than the true pressure of the 
surrounding air if theope nings leading thereto 
happen to face the wind, or less in other cases, 
owing to the rarefaction on the lee side of an 
obstacle or the suction action of wind blowing 
across the mouth of an opening. 

Prof. Nipher'’s aim has been to devise an 
apparatus which will give the true pressure of the 
air at any point without being affected by any 
changes of velocity or direction relative to the 
instrument itself. The result of his efforts is a 
“collector ’ formed of two thin circular discs 2}in, 
in diameter, placed a small fraction of their 
diameter apart, and mounted on the end of a 
tube which communicates through a hole in the 
centre of one of them with the air space between 
them. This space is not left vacant, but is filled 
by three or more layers of fine wire cloth, which 
also project Jin, or more beyond the discs all 
round, The tube leads to the air space of a 
water-column pressure gauge, which being set at 
an inclination of 5 in 100 instead of vertical, is 
quite sensitive to small changes of pressure. The 
meshes of the wire cloth afford free communica- 
tion from the air outside the collector to the tube 
and pressure gauge for any changes of statical 
pressure, while they cut off and neutralise any 
effect of the motion of the air, so that the indica- 
tions of the gauge are wholly unaffected by its 
position relative to the direction of the wind. 
The projection of the wire netting beyond the 
edges of the discs seems to be essential, as when 
it was cut off even with them an increase of 
pressure was shown if the discs were placed edge- 
wise to the wind, and a decrease when turned 
more than 74 deg. from its direction, 

To test fully the action of the apparatus thus 

devised, an elaborate series of experiments has 
been carried out with the help of a car specially 
fitted up by the Illinois Central Railroad. A 
pressure board, 3ft. by 4ft. was exposed above the 
roof of this car, so mounted by hinges from a 
vertical axis turning on ball bearings that the 
moment of the total pressure of the wind upon it 
at any time could be read by means of a lever and 
spring balance within the car, The car was run 
daily for three weeks in a fast freight train 
between Champaign and Centralia, so as to gain 
the effect of high wind velocities without waiting 
for windy weather. The speed in various ex- 
periments varied from 20 to 50 miles an hour. 
_ The face of the pressure board being divided 
into 108 din, squares, two of the disc collectors 
were fastened, one on the front of the board and 
the other on the back, at the centre of each square 
successively, The pressure gauges connected 
with them were mounted within the car ona 
swinging arrangement to preserve the level and 
avoid shocks ; and in this way, the board being 
placed at right angles to the direction of the wind 
relative to the car in motion, readings were 
obtained of the actual air pressure at the dif- 
ferent points of both faces of the board, with 
simultaneous readings of the pressure on the 
board as a whole as shown by the spring balance. 
For any one point of the board these were found 
to be proportional, the air pressure readings at 
each point varying directly as the total pressure 
on the board. It was thus easy to reduce the air 
pressure readings for each square to an equivalent 
corresponding to a pressure of 1201b. on the 
— board, or an average of 101b. per square 
oot, 

The average of the numerous determinations 
thus made for each square of the board was 
tabulated, and the result shows the distribution of 
pressure over the faces of the board, ranging from 
‘48 1b. near the centre to 3°28 1b. at the bottom 
edge and 4°30 1b, at the top edge for the positive 
pressures on the front, and from 5°02 lb, a little 
below the centre to. 4°301b, at the bottom and 
9°S5 1b. at the top for the negative pressures on the 
back, The difference between the pressures at the 
top and bottom of the board is evidently due tothe 
nearness of the roof of the car, and the dragging 
of the air immediately above it along with the 
train, 

The correctness of the indications of this 


need, 





apparatus is well borne out by the fact that the 
sum of the air pressure obtained as above for 
each square, multiplied by the area of each, gives 
67 1b. for the whole front side, and the negative 
pressures in the same way 521b. for the whole 
back side, agreeing substantially with the total 
pressure of 120]b. as indicated by the spring 
balance. Enough has been done toshow that the 
apparatus is capable of giving valuable results, 
and we hope to hear of its application to the more 
practical problem of the measurement of the 
actual pressure on large surfaces during severe 
wind storms,—Ru/road Gazette, 


Ny 








CHURCH, SHOP, AND TRADES 
UNIONS. 


THERE is a lock-out of carpenters in progress 
at Newport. Mr. Tom Harrington, the secre- 
tary, has written the following letter to the 
editor of the South Wales Argus :—‘‘ Dear Sir,— 
Will you kindly insert the following resolution— 
which was unanimously carried at a meeting of 
the Independent Labour Party held on Thursday, 
19th May—in your most valuable paper! Re- 
solved, ‘That this Newport Branch of the Inde- 
pendent Labour Party desires to place on record 
its high appreciation of the gallant stand now 
being made by the carpenters in support of the 
true principles of Trade Unionism, and further, 
that having regard to the threat of the employers 
to import blackleg labour into the town, we here- 
by solemnly pledge ourselves that as long as 
we may reside in the town, that neither 
we, nor our families, nor anyone whom we 
can influence shall ever enter the doors 
of any business premises that may have been 
erected or partly erected by blackleg labour, for 
the purpose of making any purchases of any kind 
whatsoever, it being immaterial to whom the 
premises shall belong, or as to how many times 
they may change ownership, they shall if erected 
under such conditions remain blacked ; and that 
this same principle shall also apply to any place 
of worship that may be erected under such con- 
ditions ; and that a copy of this resolution be for- 
warded to the Trades Council with a view to its 
being adopted by all the trades unionists in the 
town; also that we call upon the two political 
age. each of whom profess at election times to 
xe friends of the working man, to prove their 
sincerity by adopting and faithfully carrying out 
a similar resolution,’ ” 

This appears to be a very good modern example 
of the vendetta. The children of the Newport 
carpenters will imbibe the true Corsican principle 
at their mothers’ knees. Surely no man will be 
so devoid of good feeling, so careless of his 
pocket as to venture to employ outside labour in 
the face of such a calamity as this! We turn 
with dread from the consequences which might 
ensue if a child, in a moment of thoughtlessness 
or hurry, purchased an ounce of tea in one of the 
tabooed shops. Her feelings of remorse and 
horror, when she had arrived at a full under- 
standing of her crime, would be too fearful to 
contemplate. We implore the speculative builders 
of Newport to avoid the fearful risk, and to per- 
mit the carpenters to have their own way, at any 
cost, 








THE WORK DONE IN HAMMERING. 


Mr. Cu. FREMONT has, says Engineering aud 
Mining Journal, recently contributed to the 
‘* Proceedings” of the French Society of Civil 
Engineers the results of some very interesting 
observations on the work done by hammer men 
in riveting or at the forge. By means of kine- 
matographs he was able to trace the full line of 
travel of the hammer in different cases, and to 
calculate the work done with considerable accu- 
racy. The rivet hammers used weighed from 
3°3lb. to 3°71b. each, or 4°41b. with handle 
included. Completing the head was done with 
hammers weighing 9°91b.to 11 lb. each, these 
being used either swung or raised. The photo- 
graphs showed that on the rise the hammer 
moves slowly, but rapidly increases in speed on 
its descent. Using heavy hammers without 
swinging them, a good striker makes twelve blows 
in 15 seconds, and does in this time 2386 foot- 
pounds of work, or 159 foot-pounds per second. 
This rate cannot, however, be maintained, and if 
the periods of rest are few and short, as in horse- 
shoe making, the rate of work falls to 108 or 115 
foot-pounds per second, 

On the other hand, an exceptionally good man 
can for a short period work at the rate of 202 foot- 
pounds per second. When in place of the 
hammer having a movement of a quadrant 
only, it is swung the full circle, fewer blows are 
struck per minute, but the work done by each 
blow is greater. Thus withal5°4lb, hammerabout 
nine blows would be struck in 15 seconds, each of 
which would accomplish 231 foot-pounds of work ; 
but the rate of working falls to 137°4 foot-pounds 
per second, Striking a side instead of a down 
blow, an ordinary man not specially accustomed 
to such work, strikes twelve blows in 15 seconds 
with a heavy sledge, each of which is equivalent 
to from 145 to 149 foot-pounds, and the rate of 
work is 123 foot- pounds per second. With 
riveters accustomed to strike in this fashion, 
about 10 per cent. better results are obtained. 
Usually, however, they use a lighter sledge, 
weighing about 10 lb., and with this can strike 
thirteen to fourteen blows in 15 seconds, doing 
108 foot-pounds per second. Swinging the sledge, 
the number of blows falls to ten in 15 seconds, but 
the rate of work is unaltered, owing to the blows 
being heavier. 

When striking on a snap the rate of work is 
20 per cent. less. The hand hammers used by 
riveters weigh 4 lb, to 44 lb, each, and the work 
done per blow is 58 to 65 foot -pounds per 
second, four blows being struck in five seconds, 
Smiths using a 55 lb. hammer strike one blow per 
second, and do work at the rate of 72 foot-pounds 
per second, In a shoeing forge the results are 
about 20 per cent. better. In general it was 
found that with hammers weighing from 2 lb. to 
15 lb, the work done was very uniformly 
equivalent to that due to a fall from a height 
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10,867. Crutcnes, A. W. King and J. B. M. Stewart, 
London: 

10,868. Forminc Sockets on Tunes, The Standard 
Weldless Tube and Cycle Components, Ltd.—(2. 
Chillingworth, Germany.) 

10,869. ELecrrica Ciocks, A. Griffiths, London. 

10,870. Rotters for Buinps, R. F. Shillingford, 


10,871. Arr-TIGHT Covers for BorrLtes, W. Harris, 
London. 
10,872. Hat and Dressine Cass, B. Churchill and F. 
W. Flexman, London. 
10,873. Barbers’ SHavinc Cases, F. W. Golby.—(C. 
Garde, Germany.) 
10,874. Tube Joints, E. C. Palmer, London. 
10,875. SutpHur Compounps of MINERAL O1:s, L. O. 
Helmers, London. 
10,876. Brace or SvspeNDER Enps, N. H. Smith, 
London. 
10,877. Topacco Pipg ATTACHMENT, A. Steven, London. 
10,878. Forminc Screws, J. Breeden and Co., Ltd., and 
F. Breeden, London. 
10,879. CicaAR BuNncH-MAKING Macuine, E. Pisko, 
London. 
10,880. CIGAR BUNCH-ROLLING TABLE, E. Pisko, London. 
10,881. Tusine, J. G. Stidder, London. 
10,882, REFRIGERATING Apparatus, L. Seeger, London. 
10,883. TRANSMITTING MoTION, Siemens Bros, and Co., 
Ltd. — (Siemens and Halske, Actien - Gesellschayt, 
Germany.) y 
10,884. ScaLEs for LINEAL MEASUREMENTS, H. Beyerand 
A. Bertram, London. 
10,835, Cemines, G. Schréder, London. 
10,886. Lamp Brackets for Cycies, E. L. Williams, 
London. 
10,887. Sroprerinc Borties, &c., J. E. Bennett, 
London. 
10,888, Sart Bearinas, W. P. Thompson.—({0. F. Cook, 
United States. 
10,889. DIsEASE-cURING APPARATUS, R, and K. Otto, 
London. 
10,890. Topacco Pipgs, J. Lenegan, Manchester. 
10,891. CycLe Brake MecnanisM, F. T. Clewley, Bir- 
mingham. 
10,892. Grain-pryinc Apparatus, C. Mallinson, Liver- 
pool. 
10,893. Pyeumatic Tires, O. Wilde, Manchester. 
10,894. Cueckinc Device for DrinkinG VESSELS, W. 
Bruns, Liverpool. 
10,895. Launpry Macuines, C. L. and I. Braithwaite, 
and E. O’Brien, Manchester. 
10,896. ApsusTinG Laprgs’ CycLe Dresses, C. Garnett, 
Liverpool. 
10,897. Lamp Burners, J. Gregory, Liverpool. 
10,898. FLAT-BAR KNiTTING MacuineEs, C. H. Aldridge, 
London. 
10,899. WATER-SPRAYING APPARATUS, T. 
London. 
10,900. Exectric Arc Lamps, W. L. Wise.—(J. H. 
Hubbell, United States.) 
10,901. Vacuum Tuse Licutinc, W. L. Wise.—(Th 
Moore Electrical Company, United States.) 
10,902. Brooms, A. G. Dowler, London. 
10,903. Foop Propucts from MiLk, A. Bernstein, 
London. 
10,904. AERATED Drinks, E. Horsey, London. 
10,905. Repuctne Vatves, A. E. Seaton and J. E. L. 
Ogden, London. 
10,906. Mixinc Compustiste Gases with Arr, G. 
othgiesser, London. 
10,907. Rat Jomnt,, W. H. Talley, London. 
10,908. Winpow Sasues, M. Kien, London. 
= Rims for Pyeumatic Trres, 8. H. Crocker, 
mdon. 
10,910. RecuLtatina Water to Cisterns, E. Hope, 


Oakman, 


London. 

10,911. PerroLeum Burners, A. J. Boult.—{@. Barthel, 
Germany.) 

10,912. PerroLeum Burners, A. J. Boult.—(G. Barthel, 
Germany.) “a 

10,913. Locks for Cycte Racks, A. J. Boult.—(R. Wick 
and Co., Germany.) 

10,914. BorrLe-orpentnc Device, A. J. Boult.—{Sociéte 
Anonyme des Anciennes Usines Feldmann and 
Schneider, Belgium.) 


13th May, 1898. 


10,915. Fiusninc Water-cLosets, J. W. Scarth and 
W. A. Thornton, Leeds. 

10,916. Lec and Arm Rest for Raitway CARRIAGE 
M. Robinson, Winchester. 

“Five-pust” Briquetres, W. Thomlinson, 


10,918. DEvELoPING Drivinc Force, P. M. Staunton, 
Howth, County Dublin. 

10,919. Satps’' CapsTAN ARRANGEMENTS, T. L. Living- 
ston, London. 

10,920. Suips’ STEERING ARRANGEMENTS, T. L. Living- 
ston, London. 

10,921. Suips’ Screw Sreerinc Gears, T. L. Living- 
ston, London. 

10,922. Swrtcu for ELecrric Motors, A. E. Tanner and 
F, A. C. Leigh, Manchester. 

10,923. Pyumatic Boot-trkEEs, F. E. Lukin, Wimborne, 
Dorset. 

10,924. PUNCTURE - PROOF 
Reading. 

10,925. SmMootHER for FEED-BOARDS of PRINTING Ma- 
curygs, W. H. Hartley and S. Harsley, Sheffield. 

10,926. PicrurE Frames, F. G. Paynter, Newcastle-on- 
Tyne. 

10,927. Hot Morst Arr CHAMBER for MepIcaL PuR- 
poses, R. Phillips, Bristol. 

10,928. Looms, J., R., J. H., and O. S. Hall, Man- 
chester. 

10,929. Stace Scenic Errects, W. Smith, jun., Man- 
chester. 

10,930. Cirps for VeLocirEpE Sapp.es, W. Vaughan, 
Birmingham. 

10,931. CenTRIFUGAL SPEED ReGcuuator, W. L. Torbett, 
Doncaster. 

10,932. Lapres’ Hat Fasteners, W. Pearce, Bir- 
mingham, 

10,933. Suips’ Sipe Scutries, J. Broadfoot, Glasgow. 

10,984. CHAINLEss VELOcIPEDES, G. Pope, London. 

10,935. Pipe Cuamps, R. Mason, Didsbury, rear Man- 
chester. 


Sotution, E. Loxton, 


Cempany, Ltd.—(J. P. Cleal, United States.) 

10,937. Sprina Firtineas for Buinxps, G. M. Granville, 
London. 

10,938, ACETYLENE Gas - PRODUCING APPARATUS, J. 
Varon, Brussels. 

10,939. Gamx, J. W. Blakey, Leeds. 

10,940. Brakk, W. Johnstone, Edinburgh. 

10,941. RatmLway Switcnes, E. C. Hoegerstaedt, 
London. 

10,942. Strone CurRENT SwitcueEs, E. C. Hoegerstaedt, 
London. 

10,943, Pumps, J. Stumpf, London. 

10,944. MuLTIPLE Skwine Macuint, R. Jack, Glasgow. 

10,945. Mrxine Carps, A. Dittmar, Glasgow. 

10,946. CIGAR~- ROLLING Macuines, C. B. Schultz, 
London. 

10,947. Rar Cuarrs, E. Ruttkowski, London. 

10,948. Rariway SLEepErs, E. Ruttkowski, London. 

ag oe DouBLE - BARRELLED Guns, J. Robertson, 

mdon. 
10,950. SincLE TriacER Guns, J. Robertson, London. 
10,951. PHoroGRaPHiIc Print Fasrics, J. A. Harvey, 





of 134ft. 


Toronto, Can 


10,936. Corn DispLayers, The National Cash Register 


10,952. Coup.ine Trucks, 8. L. Walker, Bradford. 

10,953. Porous Piasters, C. Eede and C. Hindle, 
London. 

10,954. ProvectiLes for Macuine Guns, C. 8. Berthon, 
London. 

10,955. Harness Hames, A. Entwistle and W. Farn- 
worth, London. 

10,956. Pepats and Cranks, R. E. Brain, London. 

10,957. Motor H1Li-cLimBinG Cycvugs, A. H. P. Blunt, 
London. 

10,958. Device for Fastentne Corsets, M. J. Hopkins, 
London. 

10,959. Rartway Sicnats, H. Williams, London. 

10,960. ELectric Storace Batrerizs, J. B. Scammell 
London. 

10,961. HanpDLE-baRs for Cycies, H. Humpherson, 
London. 

10,962. Spirit Pumps, G. H. Tipping and J. T. Wood- 
ward, London. 

10,963. VenicLe Brakes, G. H. Driver and J. P. K. 
Clark, London. 

10,964. Hotpinc Cycies in Vans, J. Harrington, 

London. 

10,965. Erectric Switcurs, A. V. Gifkins and F. R. 
Hill, London. 

10,966. ARRANGING PHOTOGRAPHIC Fits, A. L. Adams, 
London. 

10,967. FIRE-LIGHTER Makina Macuive, A. W. Red- 
ding, London. 

10,968. Rotary Motors and Pumps, L. J. J. B. le 
Rond, London. 

10,969. Laces for Boots, F. R. Dock and H. Tibble, 
London. 

10,970. Mitirary Equipments, H. Lintott and H. T. 
Tallack, London. 

10,971. FLASH - LIGHTING 
London. 

10,972. Facttitatinc Takinc of Portraits, P. Boyer, 
London. 

10,973. SLAUGHTERING ANIMALS, J. Y. Johnson.—(J. 
MacCulloch, Chile.) 

10,974. CycLe Tusgs, M. Crawford, London. 

10,975. CvcLte Frames, M. Crawford, London. 

10,976. BicycLe-privinc Mecuanism, M. Crawford, 
London. 

10,977. Tusgs, E. Marin, Liverpool. 

10,978. Cream Separators, J. F. Persoons, London. 

10,979. Gurass GLopes, H. and W. Crudginton and W. 
R. Ridings, Birmingham. 

—— MANIPULATING WasHING BLUE, 
ive’ 5 

10 981. Sertinc Putp Caps on Tegertn, C. Irion, 
London. 

10,982. Botriss, F. Hallet, Liverpool. 

10,983. Crc.g Support, 8S. Neumann, London. 

10,984. ACETYLENE Gas, F. Murray.—{Sir C. 8. Forbes, 
Bart., France.) 

10,985. ACETYLENE Lamps, J. Bilbie and H. Drivet, 
London. 

10,986. Hose Regs, C. J. Clamp, London. 

10,987. VELocipEepEs, G. P. Mills, London. 

10,988. MErcHANICAL Movements, E. C. 
London. 

10,989. Process for Treatinc Woors, A. Desmet, 
London. 

10,990. HorsgsHoE, G. Schalk, London. 

10,991. RarLway SIGNALLING, E. and 
London. 

10,992. Brnpers for Periopicats, E. A. G. Street, 
London. 


Apparatus, P. Boyer, 


R. Ripley, 


Riddle, 


G. Maynard, 


10,993. Supports for CamMERA Tripops, 8. Lederer, 
London. 

10,994. Bottarps for Snips, F. F. W. Walther, 
London 


10,995. Reversinc Enarngs, C. F. W. Kriill, London. 

10,996. Apparatus for TreaTiInG Orgs, J. A. Selwyn, 
London. 

10,997. Burrers for RaiLway VEHIcLés, F. Spencer, 
London. 

10,998. Spoons, F. J. Mohr, London. 

10,999. Woop Susstitrurss, J. Hall, London. 

11,000. BotrLes, W. H. Serjeant, London. 

11,001. Oprarntnc Go_p from Ores, H. L. Sulman, 
London. 

11,002. SEPARATING OrEs, C. H. Pead, London. 

11,003. ManuractureE of Acips, O. Imray.—(The Farb- 
werke cormals Meister, Lucius, and Briining, Germany.) 

11,004 Preciriratinc Gotp, H. L. Sulman, London. 

11,005. Macutnery for CorruGaTine Paper, G. Leske, 
London. 


11,006. Smoke Tops for Gas Cuimneys, S. Falk, 
London. 
11,007. MecuanicaL Toy, W. Trimmer.—{G. Rees, 


Germany.) 

11,008. Latuine for Watus, C. Petri.—(P. Strauss, 
Germany.) 

11,009. StuFFING-BoxEs and GLaNDs, D. 
Bagnoli, Italy.) 

11,010. Neckties, W. Hardy, Birmingham. 


Clerk. {U. 
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11,011. TREATING METALLIC OrzEs, F. A. Edwardes, 
London. 

11,012. Cycie Gear Caszs, 8S. Greenwood, Liverpool. 

11,013. Knoss and HanpuEs for Locks, F. H. Collins, 
Birmingham. 

11,014. Hoists, W. R. Hay, Nottingham. 

11,015. TrEaTING Rervssz, J. Jones, Stockton-on-Tees. 

11,016. Drop-Bsox MecHanism for Power Looms, T. 
Blackhurst and W. W. Galloway, Preston. 

11,017. Roor CLEANERs, W. Corbett, Birmingham. 

11,018. TreaTING Ecos, J. Swan, London. 

11,019. Mountine for ArtiFIcIAL Fisuinc Barts, 8. 
Allcock, Redditch. 

11,020. SHapep VeIL and Firtrnes for Cycuists, E. 
Swain, Canterbury. 

11,021. Mituinc Apparatus, W. H. Greatorex, London. 

11,022. Exastic Braceets, A. Kiehnle, Manchester. 

11,023. Srrine Cutter, J. Berry, Banbury. 

11,024. SEALING ARRANGEMENT for Bort es, C. G. G. 
Braunerhjelm, Glasgow. 


11,025. Steam EncineE Inpicators, J. C. Dobbie, 
Glasgow. 

11,026. Steam Enorne Inpicators, J. C. Dobbie, 
Glasgow. 

11,027. StreRinc Gears, R. Richardson, Glasgow. 

11,028. Hypravtic Capstan, A. Murray, Glasgow. 


11,029. REGULATING Skirts, G. W. Clark, Sheffield. 

11,030. Constructinc Sroprers for Borries, J. G. 
Crowther, Sheffield. 

11,031. Knives, W. H. Staynes, London. 

11,032. Buoys, R. Anderson, London. 

11,033. Matrices, W. H. Lock.—(Th 
Linotype Company, United States.) 

11,034. CaLenpars, C. H. Elsdon, London. 

11,035. CycLe Hanp.es, F. H. Mason and H. Hartley, 
London. 

11,036. ExtTINGuIsHING Fire, H. Richter and L. R. 
von Herz, London. 

11,037. Apsustinc Cycitk Drivinc Cuarns, J. A. 
Appleby, London. 

11,088. CycLe Pneumatic SappLeE Pap, E. E. Collins, 
London. 

11,039. Metat Rar. for Pranos, L. D. 
A. W. Cutler, London. 

11,040. Doa Muzztxs, E. J. Caldbeck, F. 8. D. Scott, 
and R. Hastings, London. 

11,041. PHorograrHic Cameras, H. Breton, London. 

11,042. VeLocirpepE Tires, E. Hall and J. Barnsley, 
London. 

11,043. Roortne TiLz, A. Leszynski, London. 

11,044. CoverInc MeTALLic Wires with AsBestos, E, 
Albasini, London. 

11,045. Rattway Trucks, C. Willis, London. 

11,046. Topacco Pipes, J. W. Mackenzie.—(La Socité 
Elie et Alerandre Perrin, France.) 

11,047. Srzam BoruEr, W. H. Bushell and L. R. 8. 
Tomalin, London. 

11,048. Macuine Bett Couptines, F. W. Golby.—(M 
Brill, Austria.) 

11,049. FiterRING Water, A. Puech, London. 

11,050. BetLows, W. J. Bingham, London. 


Mergenthaler 


Hyland and 









11,051. ELEctRo-pEpPosition of Zinc, The Cowper-Coles 
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Galvanising Syndicate, Ltd., and S. O. Cowper-Coles, 
London. 

11,052. PREPARATION of AERATED Liquips, F. E. V. 
Baines, London. 

11,0538. Vapour Lamp for SotpERING Purposss, W. P. 
m.—{Briquet and de Roet, Belgium.) 

Mecwanicat Toy, A. Morritt and A. J. 
Parsons, London. 

11,055. Steam Turstngs, R. Schulz, Live 1. 

11,056, StREET-SWEEPING Macuings, 8S. D. Lunyon and 
J. W. Tripp, Liverpool. 

11,057. PNeumatic Tirk, J. Chattaway, London. 

11,058. Razor-strops, A. J. Boult.—{7. 0. Holland, 
United States.) 

11 059. Gotr Scorgrs, F. W. Meredith, London. 

11,060. HicH-sPpEED Steam Enotes, P. Brotherhood, 
London. 

11,061. Compounp of GeLaTIN and Tannty, C. D. Abel. 
The <Actien-Gesellschaft fiir Anilin Fabrikation, 
Germany.) 

11,062. Heatinc Fiurps, R. L. Mond, London. 

11,063. Sanrrary Key Jornt, J. T. Gibson, London. 

11,064. Cycte Hanpies, A. E. Dare, London. 

11,065. Boots, A. E. Dare, London. 

11,066. SurcicaL ANKLE Supports, A. E. Dare, 
London. 

11,067. Pyeumatic Boot Treg, A. E. Dare, London. 

11,068. Propuction of Zinc, H. H. Lake.—(A. Lofti, 
Italy.) 

11,069. Typewriters, W. S. Craig and C. C. Whitacre, 
London. 

11,070. Biscuits, H. H. F. Danger, London. 

11,071. Perroteum Morors, H, H. Lake.—{ Société des 
Automobiles et Automobilettes Rheda, France.) 

11,072. Castine of Buttets, W. Burgess, London. 

11,073. SHurFiinc Carns, J. D. Kay, London. 

11,074. Castors for Fursiturg, D. Gilmour, Glasgow. 

11,075. Vacuum Tuse Licutinc, W. L. Wise.—({The 
Moore Electrical Company, United States.) 

11,076. TELEPHONE INsTALLATIONS, E. Baivy, London. 

11,077. Propuction of ORTHOTOLUVOLSULPHO ACID, F. 
Hauff, London. 

11,078. Propuction of ORTHOTOLUOLSULPHOCHLORIDE, 
F. Hauff, London. 

11,079. Macutne for Seatinc Enve topes, J Dupaw, 
Washington, United States. 

11,080. Ketries, J. Curtis, London. 

11,081. Framine for Cycies, C. T. G. Hughes and J. 
Sterry, London. 

11,082. Wavkrne-sticks, A. R. Holloway, London. 

11,083. Surps, R. Tiirr, London. 

11,084. Eves for Starr-rops, A. Andree, Cologne. 

11,085. Fespinc Ort in Excentric BeEarines, G. 
Woertge, Cologne. 

11,086. Bosprn Wriypers, H. J. Bouffioux and J. F. 
Gérard, London. 
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11,087. Hypravutic Rams, R. C. Green, Southampton: 

——. Keys, G. H. Burrows, Willenhall, Stafford- 
shire. 

11 089. Carts for SPREADING Sanp, R. Wadsworth, 
Halifax. 

11,090. Bap for Sprrat Cutters, J. Mulhern, Lochee, 
Co. Forfar. 

11,091. Securtinc Envevopes, W. Ireland, Buckhaven, 
Co. Fife. 

11,092. Suovers, W. J. and A. E. Wynn, and W. J. 
Radford, London. 

11,098. Securtinc Horsgs’ Bits, T. Edwards, Car- 
marthen. 

11,094. Ho_per for Brusues, W. W. Kinniburgh and 
W. Barr, Glasgow. 

11,095. TrrEs, W. B. Henderson and F. Howles, Lea- 
mington. 

— Pyevumatic Boot StretcHer, H. W. Tyler, 

ath. 

11,097. Economic CicarReEtTTE, S. W. Carryer, Newcastle, 
Staffordshire. 

11,098. Vatves, W. H. Place and D. Jolly, Man- 
chester. 

11,099. Cuttine Grooves, J. Parkinson and J. Boylan, 
Bradford. 

11,100. Drivinc Gear, G. Moore, jun., and E. W. 
Moore, Birmingham. 

11,101. Gas-FIRED Furnaces, F. J. Jones, Kenilworth. 
1,102. Gauces for Macutvygs, A. J. Boult.—{The Con- 
solidated Hand Method Lasting Machine Compiny, 
United States. 

11,103. Apparatus for SHELLING Peas, J. Walker, 
Derby. 

11,104. Bricks, J. F. M. Pollock, Cobridge, Stafford- 


mingham. 

11,106. Frrprnc Botties for Brrps, C. Mohr, Bir- 
mingham. 

11,107. Peat Fcoer, W. Smith, Dublin. 

11,108. Corron Seep CLEANING Macutng, J. L. Horne, 
Liverpool. 

13,109. Borris, B. 8. Elder, Durham. 

H,110. Cycie Stanpfor Home Trainino, J. Meuli-Hilty, 
Brussels. 

11,111. Autocar, G. Knap, Brussels. 

11,112. Weavinc Looms, H. Wolf and T. Seiler, 
London. 

11,118. DecoraTinc in Piaster, J. R. Cooper, Man- 
chester. 

}1,114. Horse Cotvars, F. Marsh, Hoddesdon, Hert- 
fordshire. 

11,115. Toy, A. E.-Jarrem, London. 

11,116. Apparatus for Testinc Drains, T. Kemp, 
London. 

11,117. PenHoupErs, M. Cohn, London. 


11,118. ARtTiFIciaL FisHinc Bait, H. Allcock, Bir- 
mingham. 

11,119. TRavELLING BotrLe Ho.per, H. Ommelmann, 
Birmingham. 


11,120. Water Gavocgs for Steam Borvers, H. Gibson, 


ndon. 

11,121. Bracket, A. W. Jones and G. W. Sykes, Man- 
chester. 

11,122. Trxs for Porrep Meat, M. Cooby, London. 

11,123. Trre for Roap Venicies, G. F. Farey, 
London. 

11,124. Bicycies, C. W. Thompson, London. 

11,125. Two-spreD CHAIN Drivine Gear, G. L. Cumine, 
London. 

11,126. Bepstraps, F. J. Middleton and W. Mollineaux, 
Birmingham. 

11,127. Lirg-savinc Apparatvs, D. H. Gill and J. 
Howell, Birmingham. 

11,128. Co_tectinc Post-carps, O. Strohbach and R. 
Siercke, London. 

11,129. Cork-TIPpED CIGARETTE, P. Jacobi, London. 

11,130. Bicycies, T. R. Alexander and C. G. Beale, 
London. 





London. 

11,124. Gas Motors, C. Lallement, E. L. Trichet, and 
E. Marcellot, London. 

11,135. Hzatinc Furnaces, W. F. Berner, London. 

11,136. Buck ie for Lapres’ Bets, E. Murrle, London. 

11,137. Tannic Acip, J. Turner and Co., O. Rosenheim, 
and P. Schidrowitz, London. 

11,138. Corszt, B. J. B. Mills. —(J. Mille et Cv., 
France.) 

11,139, Fisu-pLates, R. G. Marks, London. 

11,140. Door Locks, G. T. Lonsdale, London. 

11,14'. Steam Generators, G. F. Archer, London. 

11.142. Macuine for Makrinc Smacy Cicars, C. Voet, 
London. 

— Apparatus for Cass, E. H. Ryan, 
London. 

11,144. Fry Traps, C. Bender, London. 

11,145. Cycie Sappuxs, J. Tucker, London. 

11,145. Caimygy Cow1t, C. Kern, London. 

11,147. Fiy-parer, H. and W. Thum, London. 

11,148. PAVEMENT ADVERTISEM@NTs, D. de Vulitch, 
London, 


11,149. Fiy-papeR, W. Thum, London. 

11,150. CHANNELLING Boot Sovgs, J. Keats and W. 8S. 
Clark, London. 

11,151. Merat Cases for Foop, J. A. Lloyd, jun., 
London. 

11,152. Watt Pros, F. Auspitz, London. 

11,153. Arc Lamps, Siemens Bros. and Co., Limited.— 
(Siemens and Halske Aktien-Gesellschast, Germany.) 

11,154. Putueys, E. J. Preston, G. E. Jakeman, and 
A. E. Kennard, London. 

11,155. SeconpDaRy Bartreriss, F. King, London. 

11,156. Coverrnes for HanpLes of Hockey Sticks, 
A. E. Prosser, London. 

11,157. ALTERNATING -CURRENT Motors, W. Langdon- 
Davies, London. 

11,158. Traction Systems, H. H. Leigh.—{F. J. 
Sprague, United States.) 

11,159. Rotary Enoivgs, A. H. Canning, London. 

11,160. Hat Boprss, A. J. Boult.—(W. W. Martin, Ger- 
many. 

11,161. AcETYLENE Gas, W. W. Strode and G. H. 

hite, London. 
11,162. Srockrnes, F. R. White, London. 
11,163. Dentists’ Cast-TAKING APPARATUS, 
ult.—(P. Spiero, Germany.) 

11,164. Protectors for Pyeumatic Tires, W. Finn, 
London. 

11,165. TricyciEs for InvaLips, C. A. Way, London. 

11,166, TyPEWRITING Macutngs, F. Mayer, Liverpool. 

11,167. PaiTERN SHEETS for CARDBOARD Ficurgs, J. 
Furch, London. 

11,168. PottsHinG Boots, J. H. Crosby, Liverpool. 

11,169. INTERMITTENT GeEaRING, V. de L. Isgoy, 
London. 

11,170. Hypravucic Prxssgs, A. Taylor, London. 

11,171. ACETYLENE Lamps, A. B. Williams, London. 

11,172. TELEMETRIC TELESCOPES, W. Salt.—(L. Lacomlx 
Jils, France.) 

11,173. Door Fastentnes, O. Wilk, London, 


A. J. 
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11,174. Basizs’ Frepina Bortr.es, 
London. 

11,175. Evectric Switcues, C. B. Callow and J. Eck, 
London. 

11,176. Hanotne Bars for Fire-stoves, F. J. Staynes, 
Nottingham. 

11,177. Mower and Reaper Ratcuet Boxgs, S. Wilson, 
Leigh, Lancashire. 

11,178, VeNTiLators for Boots, J. Carter, Cosham, 
Hants. 

11,179. Street Directory, W. Quin and C. W. Adair, 
Belfast. 

11,180. TREATING CoprER Marts, J. Colquhoun, Man- 
chester. 

11,181. DistnrecTinc Apparatus, T. Fletcher, Man- 
chester. 

11,182. Covers for CycLE HanpEs, E. and M. Thomp- 
son, Burnley. 

11,183. WooL-wasHING Macuines, J. Dawson, Man- 
chester. 

11,184. COLLECTING PassENGER Fares, T. Prescott.— 
(EB. A. Quincke, Germany.) 

11,185. MonopHasE Evectric Motors, E. B. Wedmore, 
London. 

11,186. Tappinc Nuts, J. E. Carter and 8. A. Wright, 
Halifax. 

11,187. Insgectors, C. M. White.—(7he Hayden and 
Derby Manufacturing Company, United States.) 

11,188. Driving MecHanism for VeLocipepss, P. L. 
Renouf and A. Benham, London. 

11,189. Support for GLasses, J. Graham, Glasgow. 

11,190. CLasp Knives, W. Bradley and A. B. Ball, 
Sheffield. 


R. C. Lampard, 


11,'91. Recoverinc of Go_tp Amacams, J. Dick, 
Glasgow. 
11,192. Husipiryinc the ATMOSPHERE of SPINNING 


Sueps, T. Gregs -n, Manchester. 
11,198. HaNDLE-RaRS for Cycies, A. G. W. Baxter, 


Birmingham. 

11,194. Gear Case for Cycies, D. Rose and C. Gould, 
Birmingham. 

11195. PrReventinc Visration of Cycies, J. Bird, 
Birmingham. 


11,196. Crcxes, B. F. 8. Baden-Powell, London. 

11,197. Lamp, W. Richardson, Manchester. 

11,19%. CycLe Jornts, E. Gregg and J. Bate, Bir- 
mingham. 

11,199. DgtronaTInG Enotes, P. E. Singer, London. 

= Hat Protector, H. C. Abell, Weston-super- 
Mare. 

11,201. CorIn-FREED Apparatus, A. G. Brookes.—{H. G. 
and H. G. Thompson, and S. E. Mower, United States.) 

11,202. CoIN-FREED Apparatus, A. G. Brookes.—(H. G. 
and H.G. Thompson, and 8. E. Mower, United States.) 

11,203. Skirt CLasp, W. McCaig, Glasgow. 

11,204. SECURING ARTICLES against THEFT, G. Oulton, 
Liverpool. 

11,205. Winpinc Device, J. E. Barbour, Liverpool. 

11,206, RoLLeR Skates, F, J. Sulke, London. 

11,207. Process for Packtnc Cueesz, J. H. Eyssen, 
Londor. 

11,208. AvromaTic Macuines for Cycigs, M. Sielaff, 
London. 

11,209. Cycte Gear Case, J. Humphries, Bristol. 

11,210. Pircuometer, J. W. Peterson and J. Sutherland, 
Edinburgh. 

11,211. Fort Stoker for Borers, J. Henderson, 
Wakefield. 

_— CYCLE - DRIVING Gear, M. C. Elliott, Birming- 

am. 

11,213. Hince, R. Hare, London. 

11,214. Hamwuock, W. Cutler, London. 

11,215. Fapric, H. Hardwick, London. 

11,216. Sappies, C. Addenbrooke, London. 

11,217. LaBets, F. R. Roberts, London. 

11,218. PAPER-SERVING Macuines, A. J. Boult.—(C. 
Fisher and H. Segnitz, United States.) 

11,219. Kinetoscopes, A. J. Boult.-(C. M. Cainpbell, 
United States.) 

11,220. Enorygs, P. E. Singer, London. 

11,221. Enornes, P. E. Singer, London. 

11,222. Gas Stoves, H. A. Price and H. C. 
London. 

11,223. Gas Stoves, H. A. Price and H. C. Turner, 
London. 





Turner, 


11,224. Gas Stoves, H. A. Price and H. C. Turner, 
London. 
11,225. Gas Stoves, H. A. Price and H. C. Turner, 


11,226. WuiIstLE, J. Nutting, London. 

11,227. CasH Recister, H. Mueller, London. 

11,228. PENHOLDERs, C. W. Higgs, 1 ondon. 

11,229. Stup Device, H. W. Walker, London. 

11,230. ApJusTING CycLe Cuarins, F. W. R. Scott and 
8. Pennington, London. 

11,231. DETACHABLE PEDAL Cover, H. J. Townsend, 
London. 


London. 

11,238. Sreve, A. Adams, London. 

11,234. Paint, R. Norwood, London. 

11,235, Encines, R. F. O. Chauvin and R. Arnoux, 
London. 

11,236. Steam Generators, J. C. Chapman.—(F. G. 
Saylor, United States.) 

11,237. BEvELLING Epces of Pate Grass, L. West, 

London. 

11,238. FeepInc Spaces in a TyPE-SETTING MACHINE, 

O. Imray.—(Cor Type - setting Machine Company, 

United States.) 

11,239. Apparatus for the Distrisution of Typz, O. 

Imray.—({Cox Type-setting Machine Company, United 

States.) 

11,240. Lock Nuts, G. J. Milton, London. 

11,241. Macutne for Hemmina Sacks, A. B. Peters, 

London. 

11,242. Boots, A. Weisz, London. 

11,248. Borner CLEANERS, F. T. Andrews and H. F. 

Wilkinson, London. 

11,244. Grass Mower, W. P. Leshure, London, 

11,245. Foc Sicnats, T. W. Miller and P. B. Colquhoun, 

London. 





11,246. VEHICLE TrREs, H. H. Lake.— F. E£. Hall, United 
States.) 
11,247. Wire Fencrne, H. H. Lake.—(J. W. Grisiro'd, 
United States.) 
11,248. GENERATING ACETYLENE Gas, R. T. Nicholson, 
London. 
11,249. GgarinG for Drivinc Bicycvgs, J. H. Mantel, 
London. 
11,250. Hopsy Horsss, J. L. Young, London. 
11,251. Tram Links, R. Corkling and J. P. Ostrom, 
London. 
11,252. Puttey Be.t-mountinG Devices, E. F. Micault, 
London. 
11,253. VenicLes for Conveyinc Gran, M. F. Blake, 
London. 
11,254. Macutne for Cuttinc Tosacoo, 8. H. Arrell, 
mdon. 
11,255. Breakine Evectric Circuits, R. H. Fowler, 
C. J. Hall, and Acock, London. 
11,256. Joints for Raits, W. J. Curry and J. Keil, 
ondon. 
11,257. Coin-FREED ApPpaARaTus, M. A. Weir, London. 
11,258. Rotary Escings and Pumps, L. J. J. B. le Rond, 
London. 
11,259. ORTHO-NITRO-BENZYLALCOHOL, G. W. Johnson. 
—(Kalle and Co., Germany.) 
11,260. ORTHO-CHLOR-BENZALDEHYDE, G. W, Johnson. 
—(Kalle and Co , Germany.) 
11,261. GeNnERATORS for ACETYLENE Gas, F. A. Kieffer, 


11,262. Currer Bars of Reaprno Macuings, C, E. Frye, 
London. 

11,2638. SappLEs, F. C. Avery and C. L. Jenness, 
London. 

11,264. RENDERING GARMENTS WaTERPROOF, G. F. 
Newman, London. 

11,265. Coatina Iron, W. P. Thompson.—{ W. J. Wilder, 
United States.) 

11,266, ALIMENTARY Propuct, W. P. Thompson.—{/. A. 
Kellogg, United States.) 

11,267. Firrnc Steam Borers, F. Thiele and A. 
Réttger, London. 

11,268. Quay Protector, W. Fitzner and P. Janke, 
London. 

11,269. Mowrne Macuing, F. Tombrink and H. Mertens, 
London. 

11,270. NerpLEs, M. H. Lowe, Liverpool. 

11,271. Hanp.eg, E. Fickenwirth, London. 

11,272. GRAIN- CLEANING APPARATUS, W. 
Liverpool. 

11,273. SPRINKLERS, W. Hoeck, London. 

11,274. Enoing, H. and W. Hildebrand, and A. Bruck- 
mann, Liverpool. 

11,275. BorLer, H. and W. Hillebrand, and A. Bruck- 

mann, Liverpool. 

11,276. Vatve, H. and W. Hildebrand, and A. Bruck- 
mann, Liverpool. 

11,277. HanpLE Grips, &c., P. A. and E. B. Vaile, 
London. 

11,278. Srep-sy-strep Pristine TELEGRAPHS, W. 8S. 
Steljes, London. 

11,279. SaND-STREWING AppaRaTus, R. Haddan.— 
(Locomotirfabrik Krauss and Co., Actien-(eaellachayst, 
Germany. 

11,280. Mountina the Frames of BicycuEs, F. Shaw. 
+W. D. McNeil, Natal.) 

11,281. Turninc Latues, F. W. 
Weiss, France.) 

11,282. Evectric Cureck Ciocks, H. Reich, Londcn. 

11.283. Propuction of Ozong, M. Otto, London. 

11,284 Propuctnc Kateiposcoric Errects, J. O. 
Spong, London. 

11 285. Peat Fue, A. E. E. Cantley and E. Spring- 
born, London. 

11,286. Macutnery Bettina, A. E. E. Cantley and E, 
Springborn, London. 

11,287. CoIn-FREED DeLivery Apparatus, L. Benkel, 

sondon. 

11,288. ExPANDING TaBLE, M. Conrath, London. 

11,289. BicycLe Supports, A. E. Jackson and P. J. 
Britten, London. 

11,290. ELectric Arc Lamps, P. R. Jackson and Co., 
Limited, and L. C. H. Mensing, London. 

11,291. Roastinc Furnaces for [ReatiInG Orgs, 8. 0. 

Cowyer-Coles, London. 

11,292. Evectricat Gas Licuter, J. de Meza, London. 

1 3. THEATRICAL TICKET, A. Marsh, London. 


Sutcliffe, 








Howorth. —(J. F. 











11,294. ATTACHING ScprorTING Leos to FrameE3, D. 
Hart, London. 

11,295. Cycte Luacack Carrier, M. S. Merivale, 
Oxford. 


11,20. ENAMELLED IRoN PLaTEs, B. Peskins and J. 
Nation, Smallthorne, Staffordshire. 


SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette. 


596,576. CenTRIFUGAL MACHINE, A. Dicfenthiiler 
and H. Rohl, Mannheim, Gerimany.— Filed December 
15th, 1896. 

Claim.—(1) The combination of a rotating drum or 
receptacle, a tubular, oscillating support for the same, 
and a shaft for driving the receptacle, said shaft 
extending through the tubular support, and operating 
to rotate but not to support the receptacle. (2) The 
combination of the rotating drum or receptacle T, the 
tubular, oscillating, non-rotating support B, the head 
K rigid with the drum, and the shaft C for driving 
but not supporting the drum, said shaft extending 
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through the tubular support and being loosely con- 
nected with the head K. (3) The combination of the 
rotating drum or receptacle T, the tubular, oscillating, 
non-rotating support B, the head K rigid with the 
drum, the shaft C for driving but not ——— the 
drum, said shaft extending through the tubular 
support and being loosely connected with the head 
K, and the bearing sleeve or ring M interposed 
between the head K and the tubular support and 
being itself adapted to oscillate on the support. 


596,613. HicH-pressurE Gas Encine, IW. von Occhel- 
haeuser, Dessau, Germany. — Filed April 20th, 
1897. 

Claim.1) The combination with the working 
cylinder of a gas engine having internal — 
exhaust ports near one end and like air and gas inlet 
ports near its opposite end; of reciprocally-movable 
pistons, one of which controls the exhaust ports and 
the other the air and gas-inlet ports to first admit air 
to the cylinder between the pistons and then gas 
beforesaid air is compressed, for the purpose set forth. 
(2) The combination with the working cylinder of a 
gas engine having internal peripheral exhausts ports 
near one end and like air and gas-inlet ports near its 





opposite end ; of reciprocally-movable pistons, one of 


a 


= 
which controls the exhaust ports and the 
air and gas-inlet ports, the last-named 
arranged that their controlling piston in it 
movement will first uncover the air port r 
the gas ports and close the same in reverse 
its return stroke, for the purpose set forth. ¢« 
combination with the working cylinder - {°) The 
engine having in its inner periphery ont Bas 
haust ports and near its opposite cr 
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ports for air and gas inlet. of reciprocally movable 
pistons adapted to control the exhaust and sir-intot 
ports and a valve in the connection of the latter ports 
and source of gas supply adapted to admit the gas to 
the working cylinder after air has been admitted 
thereto, for the purpose set forth. 


596,654. 
EB. F. 


1897. 

Claim.—The process of exhausting incandescent 
lamps consisting in removing the bulk of the original 
gas by pumping, further expanding by heat the 
remaining gas and continuing the pumping, passing 
an electric current through the lamp fil«ment and its 


Process cr Propuctnc Hien Vacuvys 
Dirver, Luan, Mass, Filed October th, 





connections for disengaging occluded or retained 
gases therefrom and vaporising phosphorus previously 
applied to said connections while continuing the 
pumping, and then, finally, sealing off the lamp, sub- 
stantially as described. 
596,678. Batt-searinc Excentric, /. 
Tacoma, Wash. —Filed March 9th, 1897. 
Claim.—I\n a device of the character described, an 
excentric having a groove formed in its periphery 
so contracted at its outer portion as to retain balls 
therein, a series of balls located in said groove, ; ap 


$96, 678 ] 


Heath, 





hinged to the excentric to close an opening in the wall 
of the groove and an excentric strap bearing on said 
balls, as and for the purpose described. 


596,865. Sream Generator, €. Fervand, 
Fraace,—Filed July 17th, 1897. 

Claim.—(1) A steam generator comprising two 
multitubular boilers each composed of an upper 
collectoer and two lower collectors, said collectors 
being connected by water tubes forming fire screens, 
one of said boilers being arranged above the other and 
both having a common grate, said boilers having 
separate and independent water inlets and steam out- 
lets the arrangement being such that ther escaping 
flames and hot products of combustion after first 


[ 596, 86s] 


Paris, 














heating the lower boiler operate to heat the upper 
boiler, substantially as described. (2) A steam 
generator composed of two multitubular boilers, the 
system of tubes of the lower boiler being formed 
by four groups of tubes crossing each other, and 
constituting the sides of the combustion chamber; 
this arrangement being especially suitable for distribut- 
ing the heating effect resulting from the direct con- 
tact with the fire and less apt to rapidly cool the 
hot gases from the furnace, substantially as herein 





described. 
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THE TRAN S-SIBERIAN RAILWAY. 





‘ommission appointed on December 22nd, 
ake the construction of the Trans-Siberian 
ently laid before the Tsar its report of 
ress made during the five years ending with 
o gon this report we take the following details 
“ing to the various portions of the line :— 
Oe eiern and Mid-Siberian line.—As the direction 
oa Western Siberian line from Tcheliabinsk as far as 
- of Krivoschtchekovo has already been settled 


0 the ap 
ae os only for the extension of this line east- 
na rs 


is from the river Obi, and confined itself, as to the 
wards : Pelee ‘ re 
‘stern portion, to assigning the funds necessary for its 
ier iction. With regard to the Mid-Siberian line. the 
ae ion at its first sitting, determined its direction 
pes Irkutsk vid Archinsk, Krasnoiarsk, Kansk, and 
igi Udinsk. In choosing® this route the Commission 
“Towed itself to be guided by the prepared statistics, 
vb chowed that this line would be of immense value, 
which showe ; “ : 
point of view both of technical and agricultural 
It was originally intended to finish the line 
as far as Irkutsk in 1900, but it was soon apparent that 
this town could be reached in two years less than this 
date; for this end it was only necessary to begin the 
work upon the Krasnoiarsk-Irkutsk portion in 1894, and 
to establish certain points on this line for receiving the | 
materials to be used. In view of this fact, and in order 
to begin the line from Krasnoiarsk to Irkutsk, the Com- 
mission resolved to grant the funds necessary for this 
portion before ratifying the sum total of the cost of con- 
struction; this enabled the Commission to take the 
various items of the cost of constructing the first portion 
of the Mid-Siberian line as a pattern. Therefore, in 
order that the work of construction might suffer no 
interruption, the cost of the line from Krasnoiarsk to 
Irkutsk was provisionally fixed in 1895 at £4,400,000, 
under the condition that this sum could be altered to 
meet the requirements of the work. This sum eventually 
amounted to £5,400,000. 

In view of the very great attention that had to be paid 
to the work, and of the words of the Tsar at the first 
meeting of the Commission after his accession to the 
throne, viz.:—‘t 1 hope with your co-operation to suc- | 
cessfully carry out the work of constructing the Siberian 
Railway cheaply, but principally quickly and in a reliable 
manner,” the Commission had to pay very earnest atten- 
tion to granting the extra sum of £6,550,000 for the first 
portion of the Mid-Siberian line. When the Commission 
saw at a later date the causes of this increased outlay, it 
recognised that these causes were justifiable, as they 
arose principally from the changes which had come 
about in the agricultural conditions of the district 
through which the line passed, and also from the 
necessity of carrying out certain work not anticipated 
inthe estimate of cost. At this moment the Western 
Siberian line is fully completed for a distance of 686 miles, 
and provided with the necessary rolling-stock, and is now 
amember of the general network of Russian railways. 
On the Mid-Siberian section regular communication has 
been opened from the river Obi as far as the town of 
Krasnoiarsk, a distance of 474 miles, and this communi- 
cation is being carried on provisionally from Kras- 
noiarsk as far as the station of Kisutchinskaia, a distance 
of 220 miles. The furthest point to which the rails are 
laid is Tulun, a village lying 242 miles from Irkutsk. 

The branch line to Tomsk.—As early as 1893 the Com- 
mission deemed it expressly advisable to construct a line 
to the town of Tomsk, in Western Siberia, as being the 
most important centre of the intellectual and agricultural 
life of Siberia. This line was to be undertaken without 
reference to its cost or to the time occupied in its con- 
struction, as it was eminently desirable that this line 
should be connected with the Mid-Siberian line to Irkutsk. 
The opening of the Western Siberian line in 1895, and 
the desire of avoiding the diversion of goods traffic and 
driving away the capital employed in the trade of Tomsk 
to seek outlets at the point where the Siberian Railway 
crosses the river Obi, the Tomsk branch line was begun 
in the summer of 1893, and has been open for tratftic 
since 189@, 

The Trans-Baikal line.—The direction of the Trans- 
aikal line was eventually decided upon in 1895 in con- 
formity with the plans drawn up in 1893 and 1894 at the 
establishment of Myssowaja, on Lake Baikal. The 
direction of the line is around the Chamar-Dabanski 
range of mountains, through the valley of the river 
Selenga, by Verechneudinsk, to the manufactory at 
Petrovsk, then across the Chilka Plain over the pass of 
the Jablonnoi Mountains to the upper reaches of the 
river Kuka, and thence through the valleys of the Ingoda 
and Schilka vid Tehita, Nertchinsk, and Sretensk. As 
it was held to be necessary to fix the year 1898 as the 

extreme limit for the opening of this section for trafic, 
the Commission resolved to begin in 1895 the work on 
this branch from Myssowaja as far as Sretensk. Further- 
ore, it was resolved to repeat the survey of the pro- 
jected section westwards as far as Staniza Pokrovksaia, 
with a view to reducing as much as possible the cost of 
many parts of this section. The especial technical 
requirements of the Trans-Baikal line were allotted for 
ratification to the Ministry of Ways and Communica- 
lions, as they would serve as a precedent in the work of 
making the Mid-Siberian line, and the Ministry had to 
pay special attention to the question of outlay in view of 
the estimate already drawn up. The Commission received 
the report in 1897, and, after careful inquiry on all sides, 
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ointment of the Commission, the latter | 


at the station of Tchita. Owing to the lack of dwelling- 
houses at Tchita this step was much appreciated. The 
work on this line went on with splendid results, and last 
summer workmen’s trains were run on the eastern 
| section from Mitrafanov’) to Sretensk. But the unpre- 
|cedented inundations of last year in the Trans-Baikal 
| district destroyed in many places the work both com- 
pleted and in course of construction, and the loss 
amounted to £54,000, according to an approximate 
estimate by the Ministry of Ways and Communications. 
This led to a suspension of the woik of laying down the 
| line, and only 72 miles were laid down as against. the 
| 200 miles projected. 

| The Manchurian line and its connections.—The Russo- 
| Chinese Bank was founded in 1896, in pursuance of a 
| resolution passed by the Siberian Railway Commission, 
| with the object of developing Russian trade with China. 
| This bank acquired a concession from the Chinese 
| Government for constructing and working a line of rail 
| way within the frontiers uf Manchuria, and to carry out 
this work the formation of a separate railway company 
| of the East China Railway was projected. By order of 
ithe Tsar, the statutes of this company were examined 
| by the Commission, and received the Imperial assent. 





| As this important undertaking was being carried out. the | 





| necessity of constructing a line of railway in the Amur | 


| territory became apparent. 


This presented important | 


technical difficulties, and would render superfiuous the | 


eastern extension of the Trans-Baikal line from Sretensk ; 


therefore steps were taken for building branch lines from | 


the Trans-Baikal and Ussuri lines to the Chinese frontier, 
a distance of about 280 miles, whereby the transport of 
goods between the terminal points in Siberia is reduced 
about 343 miles. The course of these mentioned branch 
lines was worked out last summer; but the direction 
that they will eventually take has not yet been definitely 
fixed upon. 


recognised that delay of any sort would have an 
unfavourable influence on the ultimate cost of the work. 

The organisation of immigration into the Altai mining 
district.—In addition to the general measures for develop- 
ing and perfecting the colonisation of the district affected 
by the Siberian Railway, the Commission solved the 
special question set by the Imperial Cabinet in relation 
to the due organisation of the colonising movement in 
the domains of the Imperial Cabinet. Up to the year 
1896 these colonists amounted to over 100,000, and with- 
out any permission, and often without any passport of 
residence, they took up their abode in many districts 
among the peasants of long standing. By a decree of 
the Commission of May 9th, 1896, approved of by the 
Tsar, the settlement of such immigrants was determined 
with reference to the possession of land. By the terms 
of this decree those immigrants who had set up their 


communities of old standing were to be allowed to enrol 
themselves in such districts without applying for the 
usual permission of settlement, and under the condition 
that not more than forty-one acres of land should fall to 
the share of every colonist. At the same time an order 


In consequence of this the Commission issued a decree, 
by the terms of which soldiers who had served in 
European Russia should receive certain advantages on 
settling in these districts, and peasants of the interior 
Governments of the Empire, having served as soldiers in 
Siberia, received the privilege of settling with their 
families along the line of the Siberian Railway, instead 
of returning to their own homes, and they were to be 
subject to the general conditions applicable to settlers in 
those districts. 

General questions—Among the many questions pro- 
posed by the Commission in regard to the colonisation of 
Siberia, prominence must be given to the discussion as 
to the class of the settlers, as other ranks besides peasants 
might wish to settle there. This question was left to the 
Imperial Ministry of the Interior to be worked out. At 
the same time the question of forming plantations on 
private property of large extent was left to the Ministry 
of Agriculture and the Imperial Domains. Furthermore, 
in view of the expected rise of large centres of popula- 
tion, the Commission has deemed it advisable to take 
early measures for planning out such localities. There- 
fore the Minister of the Interior was requested to fix 
upon spots suitable for the anticipated towns, or rather 
large settlements, and then to lay the necessary proposals 
before the Commission, so that the suggestions could be 
adopted. 

The economic development of Siberia.—Already the 


| question was raised at the first sitting of the Commission 


on Tebruary 22nd, 1893, as to the desirability of develop- 
ing the producing capability of the region affected by the 
railway, and especially with regard to industrial under- 
takings necessary for the construction, fitting out, and 
working of the line, such as iron foundries, iron and 


steel works, cement works and mines, and more particu- 


| larly coal mines. 
Nevertheless, the Commission has at once | 
handed over the construction of these branch lines to | 
the Ministry of Ways and Communications, without | 
previously confirming the cost of outlay, as it fully | 
| extensive earthworks were to be carried out. 


The Commission then decided to make 
preliminary investigations and cuttings along the line of 
the projected railway, not only in search of fuel, building 
material, and iron ore, but also for the purpose of study- 
ing the nature of the ground in those places where 
To carry 


|out these investigations the Ministry of Agriculture 
| and of the Imperial Domains appointed special geological 





own households and were engaged in agriculture in the | 


departments for the sections of the Western and Mid- 
Siberian and the Trans-Baikal and Amur Territory 
railways. In 1893, the first year of their work, these 
geological surveys confined themselves principally to 
reconnoitering with the intent of locating the sources of 
useful minerals in general; in the following years more 
extended and systematic investigations and excavations 
were undertaken at the sources thus discovered. In 
addition, these surveying parties were charged with 
drawing up a general geological map of Siberia. This 
geological survey was in general carried out in conformity 
with the plan laid down for the construction of the 
Siberian Railway. In the interests of working the line, 
the western section of which passes from Tcheliabinsk as 
far as Omsk, through a region almost entirely devoid of 


| trees, these geological researches aimed principally at 
| finding beds of coal. 


wes issued as to the settlement of colonists in the Altai | 


mining district, which is henceforth obligatory, and is to | 
| for making rails. Other coal beds were found in Western 


be applied as the general law in the immigration move- 


Immigration into the Ussurt Territory. — Being 


and Mid-Siberian lines, the Commission recognised the 
high political importance of the question of colonising 


the line at the point at which its official management 
enters the eastern district, but also with respect to 
strengthening the political position of Russia in the 
Far East. In view of these considerations, the solution 
of the following questions was left to the Governor- 
General of the Amur Territory:—As to the manner of 
exploring the less known parts of the southern region 
of the Ussuri, the organisation of a surveying party for 


the quantity of land to be granted to every settler. In 
compliance with the expressed wish of the Governor- 
General, nine additional officials were attached to the 
department in charge of the colonisation of the southern 
district of the Ussuri, and at the same time an inspecting 
surveyor and secretary of Jand surveying were added 
temporarily to the topographical department of the Amur 
Territory. For the purpose of reserving for the use of 
the State such parcels of land as border on the 
Ussuri and Amur lines of railway, the sale of such 
parcels to private owners was forbidden ; the disposal of 
the rest of the land on the Amur River and on the coast 
line will be allowed only with the approval of the 
Governor-General of the Amur Territory. In conjunction 
with the promotion of the colonisation of the Ussuri 
Territory by peasants, the Commission agreed to carry 
out the proposal of the Minister of War to the effect that 
the coast districts should be colonised by the Cossacks of 
European Russia, and the importance of making a 
beginning therewith was recognised, not only for the 
protection of the frontiers of the Empire, but also for the 
colonisation of the regions bordering upon the railway 
lines in the Ussuri district. The Commission approved 
of the proposal made by the Governor-General of the 
Amur Territory that 150 families of the Trans-Baikal 
Cossacks should be conveyed into the Ussuri Territory, 
and this was apart from the suggestion made by the 
Minister of War. Thereby the military strength, so 





decided that it was possible to confirm the expenditure 
of £6,800,000 for this line from Myssowaja to Sretensk, | 
and this sum embraced the cost of the necessary rolling | 
stock and working capital. Moreover, in compliance | 
with the wish of the Minister of Ways and Communi- 

cations, the Commission allotted £22,000 for founding a | 
colony for the artisans and workmen of the chief points | 


small in comparison with that of European Russia, was 
increased, and this increase was especially necessary for 
the protection of the railway. At the same time the 
Commission held it to be highly desirable that in 
Siberia, and especially in the Amur Territory, the reserves 
and time-expired soldiers should form settlements, as 
they would form a civilised and well-disciplined element. 






the Ussuri Territory, not only in regard to the working of | 


ment, so far as the domains of the Crown are concerned. | 


especially desirous of carrying out a successful system of | 
colonisation in the regions bordering upon the Western | 


The Kusnezk coal beds in the Government of Tomsk 
are recognised as a reliable source for Western Siberia; 


| they are 27,000 square miles in extent, and contain the 


extraordinarily rich mines of Koltschuginsk. Huge beds of 
anthracite are also found here, and this is in great demand 


Siberia and in the Steppes, and of these the most pro- 
ductive proved to be the Karagandinsch and the Kau- 
Tcheku deposits. Mention must also be made of the 
coal beds at Ckibas-Tus, Nasarjevsch, and at Kurbatov, 


| near Atchinsk, and also of those in the before-mentioned 


} 
} 
| 


| 


| siderably increase its cost. 


measuring the extent of these regions, and the fixing of | 





river valleys. Nétwithstanding the fact that the different 
varieties of coal: discovered as above proved by experi- 
ments to be fit for use on the railway, yet the supply of 
all this coal loses its practical importance, as it lies. so 
far distant from the line of railway, and the unavoidable 
outlay involved in transporting it to the railway will con- 
More favourable results were 
obtained in this respect near the station of Sudshenka, on 
the Central-Siberian line, where good seams of coal of 
good quality were found in the neighbourhood of the 
line. The fitness of this coal as fuel for use in loco- 
motives was fully proved by the Minister of Communica- 
tions, who personally made experiments with it on one 
of his journeys through Siberia. Steps will be taken 
this year for working this supply of coal, and the 
necessary funds have been allotted by the Commission. 

Apart from the Sudshenka coal beds, geological in- 
vestigations were also undertaken in the section of the 
Central-Siberian line in the rich coal-fields of Kuskunskija, 
Kubekovskija, and Antropovskija in the Government of 
the Yenisei, and from the first-named mine 322 tons of 
coal were taken in 1894, which was made use of by the 
hydrographical expedition which explored the estuaries 
of the Yenisei River.’ The Central-Siberian surveying 
section also discovered a deposit of brown coal in the 
Trans-Baikal district near Lake Baikal at Myssowaja. As 
it was meanwhile proved to be necessary that the deposits 
thus discovered should be scientifically examined before 
further geological investigations were undertaken, the work 
was suspended temporarily until 1898. As to the results 
of the Eastern Siberian geological survey, the presence 
of coal was established at the following places, viz., near 
the village of Tcheremchovskoje on the river Angora in 
the Government of Irkutsk, at Wyssokaia Dubrava on 
the river Belaja in the Government of Tomsk, and along 
the railway embankment from the town of Nijni-Udinsk 
as far as the village of Kimilteiskoje. Of these coal 
deposits the first-named are especially worthy of atten- 
tion. The Ministry of Communications intends to work 
these coal mines for supplying the fuel for the ice-breaker 
to be used on Lake-Baikal, and this will be found to be 
perfectly feasible owing to the means of transport afforded 
by the Angora River. This will also be the case with 
regard to the brown coal of Myssowaja, in case this coal 
proves fitted for use as fuel. 

In view of the very perceptible want of wood as a 
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means of fuel in the eastern section of the Siberian Rail- 
way, the work of this section of the Geological Survey 
is to be directed during 1898 to explorations in the 
Durojev district with a view to finding a supply of coal 
in the neighbourhood of the Trans-Baikal line, where it 
has been shown that prolific beds of coal exist. Besides 
discovering coal for use on the railway, the Geological 
Survey succeeded in finding various sorts of building 
material that could be turned to account in constructing 
the railway, and in some spots different useful minerals 
came to light. For example, iron ore was found in the 
vicinity of Myssowaja, and in the hill district of Schelesny, 
in Nertchinsk ; copper ore in the Kirghese Steppes; gold 
on the rivers Kimbirka and Murma, in the Kansk district 
of the Government of the Yenisei, and on the tributaries 
of the rivers Soloty Kitat, Barsas and Kilbes in the 
Government of Tomsk; and graphite on the Amur River. 

The Geological Survey proved to be very useful also to 
the engineers of the Ministry of Communications in the 
construction of railway bridges in certain cases, and made 
investigations in some localities as to the volume of 
water to be dealt with and the depth at which the earth 
was affected by the winter frosts. 

Meteorological observations around Lake Baikal.— 
In view of the high practical importance of a due 
investigation of the atmospheric conditions of Lake 
Baikal, so far as the working of the Siberian Railway was 
concerned, the Commission resolved to set up five 
meteorological stations for this purpose, under the charge 
of the Chief Observatory of Physical Science. 

The development of the export trade of Siberia.—In 
the belief that the completion of the Trans-Siberian 
Railway would, with the development of the internal 
trade of Siberia, bring about also great activity in 
Russia’s commercial relations with the countries of the 
Far East, Japan, and China—for these countries will thus 
be brought nearer to the industrial centres of European 
Russia—the Commission has entrusted the Imperial 
Ministry of Finance with the task of working out the 
general question of arranging intercourse with Japan and 
China. At the same time the Commission took especial 
pains to find a suitable spot for constructing a port of 
trade on the Russian coast of the Pacific Ocean, and the 
town of Vladivostock was decided upon as being the 
terminus of the Siberian Railway. This important 
question was repeatedly discussed in conjunction with 
the results of the technical investigations that had been 
carried out in the Bay of Vladivostock, and the Commis- 
sion finally resolved to build a commercial harbour in the 
Bay of Solotoi Rog, which already serves as a Russian 
naval port. The necessary funds were therefore allotted 
for the gradual construction of the harbour buildings, as 
they were deemed requisite in the interests of Russian 
export trade and for the needs of the Russian Imperial 
Navy. A stone quay, 440 yards in length, was ordered 
to be built for affording better facilities in loading and 
unloading merchant vessels, and the sum of £135,000 
was set apart for the work. For keeping the harbour of 
Vladivostock open to vessels during the winter, and also 
in the interests of Vladivostock and of the Russian 
squadron in the Pacific Ocean, an ice breaker was ordered 
from Denmark, and it has proved to be well fitted for 
its work. Steps are being taken, in accordance with the 
wish of the Tsar, to organise a special Board of Manage- 
ment for the port of Vladivostock. 

The Russo-Chinese Bank.—One of the most important 
steps towards facilitating the foreign trade of Russia in 
the Far East was the establishment of the Russo-Chinese 
Bank, with a capital of 6,000,000 roubles in gold. In 
view of the peculiar conditions of the local commerce, 
the bank was entrusted not only with the usual banking 
operations, but also with the power of purchasing goods 
on its own account, and on the order of private persons ; 
the bank also effects insurance against risk from fire and 
other casualties, and undertakes the transport of goods 
by land or water, and the sale of real property for the 
account of third parties. The bank received permission 
to issue its own bank notes; to meet the payments of 
customs dues falling due, and to transact all business in 
relation to the local Imperial Exchequer ; to issue a local 
coinage; and to acquire concessions for constructing 
railways and telegraph lines in Chinese territory. This 
privilege has been turned to good account by the bank, 
as it has received from the Chinese Government the 
concession for building a railway through Manchuria. It 
is intended that this latter line shall form part of the 
great Siberian network of railways. 

The development of shipping on the rivers in the 
Sungari Basin.—It must be mentioned here that the 
Commission has asked the Imperial Minister of Finance 
to organise a regular system of communication by 
steamers on the rivers in the Sungari Basin; the Sungari 
flows through the most thickly populated industrial 
centres of Manchuria, and is of great importance both in 
the interests of Russian export trade and asa security 
for the proper cultivation of the Amur Territory. A 
special credit was opened for subscriptions to private 
enterprises undertaking to run Russian steamers upon 
the Sungari River. 

The hydrographical exploration of the estuaries of the 
Obi and Yenisei Rivers and of a part of the Kara Sea.— 
In enumerating the important measures taken by the 
Commission for developing the trade and industry of 
Siberia, the question of opening up an ocean trade with 
Siberia by way of the mouths of the Obi and Yenisei 
Rivers must not be lost sight of. For the purpose of ex- 

ploring the above-mentioned route, and principally for 
the quicker transport to the Siberian rivers of two stern- 
wheel steamers for carrying railway material, a special 
expedition had to be fitted out, which, among other 
matters, was ordered to procure a supply of English rails 
for use at Krasnoiarsk as a trial. The two steamers 
alluded to had been made in England in order to save 
time. This expedition succeeded in satisfactorily carry- 
ing out the first part of its task, and as it reached the 
mouth of the Yenisei and the town of Yeniseisk, it proved 
that the Kara Sea is navigable for ordinary merchant 


vessels. Although more or less success attended the 
purchase of foreign rails, yet the Commission resolved 
that in future Russian products should be exclusively 
used in the construction of the Siberian Railway, and 
this resolve seems quite capable of being carried out. At 
the same time it seemed especially necessary that par- 
ticular attention should be given to making an accurate 
map of the Siberian coast line, as only under these con- 
ditions could the possibility of establishing regular inter- 
course with Siberia by sea and the development of 
Russian trade in northern waters be assured. In fur- 
therance of this project, the Commission allotted a sum 
of money for equipping a new expedition for specially 
investigating and describing the estuaries of the Obi and 
Yenisei Rivers and part of the Kara Sea. 

The investigations of this expedition proved that the 
Yenisei has no bar, and is navigable for ocean-going 
steamers for more than 1000 miles from its mouth, but 
that the entrance of the Obi can be passed only by 
vessels drawing not more than 12ft. of water; for those 
ships drawing more than 12ft. of water a sheltered bay 
was discovered in the Gulf of Obi, and this assures the 
possibility of foreign trade by sea for the Obi district. 
The present geographical maps were enlarged and im- 
proved, astronomical points settled, and magnetic and 
other observations duly made. From the results 
obtained by the expedition special maps of the gulfs of 
the Obi and Yenisei were drawn up; still, in order to 
facilitate as far as possible perfect navigation in the 
neighbouring Arctic Ocean, it is needful that an accurate 
description be undertaken of the inlets of the sea of 
Jugors, of the entrance to the Kara Sea, and of the 
islands Bely and Wilkizki; the extent of navigable waters 


is it to be expected that navigation can be carried on in 
Russia’s northern seas without danger. In view of this, 
and of the opinion expressed by the Tsar that the explora- 
tion of waterways so little known hitherto, such as the Kara 
Sea, is of considerable scientific interest and of practical 
utility for promoting trade and industry in the north- 
western regions of Siberia, the Commission has deemed 
it necessary to continue hydrographical research in the 
tidal waters of the Obi and Yenisei Rivers. This general 
report of the five years’ work accomplished by the 
Imperial Commission of the Siberian Railway shows the 
extent and varied nature of its labours. In all its work 
the Commission has been actuated by the sole desire to 
develope Siberia for the good of the Russian Empire. 
Time alone can prove how far the work has been well 
done, but the results thus far achieved hold out great 
expectations of ultimate success. 








THE PRONGS LIGHTHOUSE. 
By J. H. E. Hart, M. Inst, C.E. 

THE records of the Bombay Government furnish an 
interesting description of a lighthouse built at the entrance 
of the Bombay harbour by the late Mr. Thomas Ormiston, 
Mem. Inst. C.E., then chief engineer to the Bombay Port 
Trust. The description is embodied in a letter from this 
able engineer who chiefly designed and carried out the 
work in its later stages, to the Secretary to Government 
Public Works Department, Bombay, and is entitled, ‘* An 
Account of the Building of the Prongs Lighthouse, 
Bombay.” The present writer having been intimately 
connected with the work in its earlier stages, takes this 
opportunity of placing an account of it before the readers 
of Tuk ENGINEER, as he believes that hitherto no com- 
plete description of the structure has been published. The 
engraving, Fig. 9, p. 523, reproduces a photographic view of 
the lighthouse as it now presents itself to the visitor on en- 
tering the harbour of Bombay. The light is white, flashing 


of the first order. 
of 136ft. 8in. over the level of high-water spring tides, 
supported on a hollow masonry tower of an external dia- 
meter of 42ft. at the base and 16ft. at the top. The 
shaft of the tower is painted in bands of black, white, 
and red, commencing at the base, the lantern and cornice 
being white. 
the revolution of a hyperbola round its asymptote as a 
vertical axis. Its outline and dimensions are thus very 
similar to those of the lighthouses on the Skerryvore Rocks 
and on the Alguada Reef. The range of the light at 
mean sea level is 16 English statute miles, or if the 
observer’s eye be 30ft. over the sea at this state of tide, 
the distance at which the light is visible will be 23 
English, or 20 sea miles. The exact geographical 
position of the light is latitude 18° 52’ 41” N., longitude 
72° 47’ 26” E., and in time is 4 hours 51 min. 10 sec. E. of 
Greenwich. 

The old lighthouse of Bombay was at Colaba Point, 
and the proposal to substitute for it the present structure 
originated with Captain Barker, of the Indian Navy, 
Master Attendant of the port of Bombay in 1860; but 
the work was not actually commenced till the working 
season of 1868, for the proposed position of the new light- 
house and the question of its foundations had led to pro- 
longed discussion, and many and varied were the 
suggestions for its design and site. The battle really lay 
between the advocates of the present site, Fig. 1, which is 
one-quarter of a mile seaward of that recommended by 
Captain Barker, being thus as far out on the reef as the 
lighthouse could be conveniently built; and those of a 
site out in deep water, at one of the two extreme sub- 
merged ends of the reef. A suggestion to construct the 
tower of cast iron plates, at a saving in cost of about a 
lac of rupees, and an increase of interior capacity, was 
also made ; but, luckily perhaps, in the interests of the 





future occupants of a shell of this description in a tropical 
climate, it was not approved of. 

Reference to the Elder Brethren of the Trinity House, 
however, settled the matter; and on their dictum that, 
“setting aside the erection of a fair-way light in the 








position indicated, which they certainly would not 





between these islands and the mainland must also be | 
ascertained. Only when this work has been carried out | 


every ten seconds from a holophotal dioptric apparatus | 
It is mounted in a lantern at a height | 


It has externally a curved batter traced by | 
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recommend, the Elder Brethren are of 
stone tower should be erected as near to t} 
of _ South-west Priory as it can safely 
be placed,’ the Government of Bombay 
lighthouse to be built on the site it bee ordered the 
The design for the new lighthouse was _ 
Captain Ducat, R.E., in 1868; but, owing to ene by 
ties of the site, it was afterwards modified by th Necess). 
when commencing the work. In 1870 \M . = Writer 
took over charge, and carried on the work to coma 
with the assistance at first of Captain Osborn Re 
later on of Mr. George Ormiston, Assoc. Inst, ( i seit 
The connection of the writer with the work i a 
ledged in a Government resolution in 1875, thus.” 
‘*With reference to the second paragraph, at pa 
Trustees’ Administration Report, it has been poin 
Government that the lighthouse was designed by Captain Duet 
R.E., and that the most difficult and critical portions of th Ucat, 
viz., the foundations and lower part of the tower, were cunlaiey 
by Mr. J. H. E. Hart, C.E., assisted by Captain W, Osborn, R. i 
The Prongs Reef, where visible, consists of trap oa 
boulders embedded in a yellow clay, the clay being mg 
the result of the decomposition of the outer crusts of th. 
boulders through the action of the sea water and air Ts 
admit of a more careful examination of the substance of the 
reef, and afterwards to enable excavation to be made ; 
the foundations, it was decided to construct. in the firs 
instance, a cofferdam enclosing the site. In view of the 
exposed position of the work, the dam had necessarily to 
be of a very substantial character. It was thasting 
designed to be a solid structure, formed of heavy coneret 
blocks, laid headers and stretchers in a double rin : 
with a hearting of loose concrete rammed in ieee 
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Its diameter was 76ft. outside and 40ft. inside, so that 
the walls were 17ft. thick; its crest was 4ft. over the 
level of spring tides. It was intended that,this dam 
should remain as a permanency, so that while it would 
enable the work to be carried on safely in the foundation 
of the tower, irrespective of the state of the tide and 
sea, and be useful during the construction for landing 
and storing materials, it would, after the completion of 
the work, protect the base of the tower from the action of 
heavy seas close to the outer edge, and moreover serve 
as a terrace for the lightkeepers to take exercise on 
in fine weather or at low water. Fig. 2 is a sectional 
elevation of the dam and tower. 

The work was started on November 14th, 1868, by 
clearing away the loose stones from the site of the dam, 
and excavating down into the reef as far as possible at 
low-water of spring tides. These tides fell on occasions 
to a reduced level of 72°00 on the Bombay datum, which 
was 3ft. below the surface of the reef, and the site of the 
dam was exposed for an‘hour or so at each opportunity. 
The low tides were often at night or in the very early 
morning, which added to the difficulty of the work. A level 
foundation for the first circle of blocks was prepared by 
laying down a ring of Portland cement concrete 2ft. thick, 
retained and protected at the inner and outer edges by 
bags of the like material. At the same time the central 
derrick was set up for laying the concrete blocks. These 
blocks were prepared at the Moody Bay workshops; 
about five miles up the harbour, and were made by mix- 
ing wet and ramming in moulds, four parts of lime, two 
of ground pumice, two of sand, and five of road metal. 
The dimensions of the blocks were about 6} by 3s by 
34ft., and they weighed about 44 tons each. When 
hardened they were loaded on barges and towed by & 
steamer to the site on the reef at high-water. When 
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ae 
es had grounded, at low water, the blocks were 
ken off and placed in position by the derrick. 
ae first circle of blocks, with its hearting of concrete, 
laid on the above foundation before the setting in 
f the monsoon of 1870. The hearting concrete was 
: de of lime, pumice, sand, and metal, similar to that 
oe in the blocks, only poorer in lime and pumice, but 
pont coated on top with a layer of Portland cement 3in. 
- at to preserve it from the wave wash. The pumice 
ag pozzuolana found at Aden, The concrete coffer- 

was completed during the working season of 
70, and the concrete foundations of the tower with 
r courses of its ashlar masonry were put in. 


work up to 427ft. above high spring | 


the barg' 


was ] 





is 
dam 

1869— 
the first fou 
This brought the t L 
tides. The dam proved fairly water-tight, and beyond | 
come erosion on the weather side—which took place 
and was repaired in 1872—it has stood well ever since. 

" Within the area enclosed by the cofferdam the reef 
was excavated to a depth of 4ft. 3in. below its surface; 
this was to a reduced level of 70°65, or 1ft. 4in. below | 
low-water spring tides. The yellow clay between the 
boulders was raked out as deeply as possible, and an 
iving been driven in as far as it would go, to | 


iron bar he L i 
rove that no change might be expected in the character 


of the reef, the foundation layer of concrete for the tower | 
was got in; it was 2ift. deep, 
and consisted of one part Port- 
land cement to three of mixed 
gand and shingle. On the top 
of this first layer, when it had 
set hard, was laid and rammed 
in lft. courses, to a depth of 
12ft. 9in., a mass of concrete 
consisting of one of cement to 
five of sand and shingle. On 
this, at the level of 85°87 over 
datum, and 13°87ft. over low- 
water springs, the masonry of 
the tower was begun. The 
foundation of the dam was 
undercut, so that the first layer 
of concrete might have the full 
diameter of 42ft. 

The stone used in the tower 
shaft is a hard grey trap from 
the Dongree or Sewree quarries, 
casy to work when first quarried, 
but soon hardening on exposure 
to the sun; it weighs 178 lb. 
to the cubic foot, or 12°6 cubic 
feet to the ton. The sand for 
the mortar was obtained from 
hollows in the reef at about a 
mile off. The mortar consisted 
of one measure of Portland 
cement mixed wita two of sand 
for the lower parts of the 
masonry and in equal measures 
for the upper courses, where 
the work was thinner. One cask 
of cement sufficed for 100 cubic . 
feet of the masonry. The 
masonry throughout the shaft 
was coarsely dressed ashlar, 
laid in the cement mortar, in 
courses varying from lft. 10in. 
to lft. Sin. in height. The joints 
averaged fin. in thickness, and 
the break of joint was nowhere 
less than 6in. Salt water was 
used in mixing the mortar for 
the work in the solid part of the 
tower, and fresh water where 
the shaft was hollow. Where 
the courses are formed of a 
single ring of ashlar, triangular 
grooves were cut in the beds, 
tops, and sides of the stones, 
which, being run full with neat 
cement, prevented the water 
getting through the joints. No 
cramps or dovetails were used 
in the work, with the exception 
of the five upper courses, into 
which strong brass dowels were 
let well down at the joints and p § 
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known as an ‘‘ American derrick,” and was designed and 
constructed by Lieut. Osborn, R.E., who was at that 
time in charge of the work, and is thus described by 
him :— 

‘The mast was a Poon spar 70ft. long and 19in. diameter at the 
butt. The platform, with two 10-ton crabs on it, revolved on 
cannon balls laid in the groove of a strong collar fixed to the 
mast about 25ft. from the bottom. The boom was 40ft. long and 
lft. diameter ; its gaff worked against the mast about 6ft. below 
the platform, but could be raised or lowered at pleasure, being 
slung by chains from the platform, The peak was suspended by a 
jin. chain fastened to the top of the mast, passing through a block 
at the peak, thence through a block at the masthead down to the 
platform, where it was made fast. The masthead tackle was a 
gin. chain attached to the masthead, and passing through a block 


| hooked to the weight, thence back through a block at the mast- 


head, and down to the front winch. The peak tackle was a Sin. 


chain, made fast to a block which was hooked to the weight, and 
passed over a block at the peak, through the block attached to the 


weight, back over a pulley at the peak, thence to a block at the 
masthead, and down to the back winch.” 


Both tackles were used in setting, but that to the peak 


| alone was used in lifting the concrete blocks out of the 


boats. This derrick, securely anchored by its guy chains 
to the reef, stood exposed for the first season to the full 


| fury of the south-west monsoon without injury, and was 


the only machine used in laying the concrete blocks both 


other. The stones were raised by a hand winch, and the 
top of the pole was hauled in and out by tackle. A 
gallows was afterwards used to feed the setting crane; 
it was shifted only once ; it was made of two masts with a 
crosshead and sill, and stood on a needle projected through 
one of the window openings; the rocking movement was 
regulated by tackles, and the hoisting was effected by 
a steam crab winch, which stood on the dam. The gear 
in general acted very well. The Henderson’s crane, it is 
true, came down once, otherwise none of it failed, nor 


Fig. 3 
Derrick used in setting 
coffer dam blocks. 
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Hushed up with cement. The 
two top courses are also bolted 
together with sixteen 2in. wrought iron bolts near the 
inner edge. The hollow part of the shaft, 12ft. in 
diameter, begins at the seventeenth course from the base, 
at which point the wall is 9ft. thick, and’ thence it 
dininishes to the top, where the course under the cornice 
is only 2ft. thick. The jointing and arrangement of the 
courses are shown in the six half-horizontal cross sections 
in Fig. 7 of our illustration. 

The tower, when completed in every respect and 
furnished, was estimated to weigh 5792 tons, and the 
area of its base—of 42ft. diameter—being 1385 square 
feet, the pressure on the foundations would therefore be 
4°18 tons per superficial foot. The ashlar stones were 
dressed to templates at the Reclamation workshops in 
Mody Bay, and were dry fitted on platforms into the 
places they were to occupy in each course, and thus the 
work was tested as to accuracy of dressing and break of 
joint by its super-position, course by course, on the work 
below it. When tested as to accuracy of dressing and 
jointing, the stones were numbered and stacked, under 
cranes, for shipment in barges to the site of the work on 
the reef. The barges, when loaded, were towed by 
steamers close to the reef at high water, and were then 
cast off and berthed alongside the cofferdam, to be 
unloaded by the cranes and derricks according as required 
for the work. 

The setting gear is shown in the several Figs. 3, 4, 5, 
and 6, illustrating the progress of the work. The central 
derrick used for setting the concrete blocks was that 


in the first and second seasons ; after that work was com- | 
pleted it was used chietly to feed the two Henderson's | 


derrick cranes, which had been set up to lay the ashlar. 


A 3-ton steam crane was also placed on the dam ; this | 
crane could travel a short distance on rails, and though | 
used occasionally for setting, was more useful in dis- | 


charging the barges, owing to its greaterspeed of working. 
With these appliances the work was carried on through 
the third season of 1870—71. The masonry of the tower 
was raised 32ft. lin., nineteen courses of ashlar having 
been set, when on the 3rd of May, 1871, the monsoon 
burst unexpectedly, and the sea carried away most of the 
temporary buildings on the dam. Fortunately, a lull of 
a few days shortly after gave an opportunity of removing 
some of the plant and securing the rest. 

In the fourth season, when the work was at a level of 
over 32ft. above the dam, the derricks could reach no 
higher, and the setting arrangements were altered by 
shortening the mast of the American derrick to 50ft., and 
making it the post of a centre crane, and this crane, with 
a jib manufactured out of the frame of one of the Hender- 
son’s derricks, served to set the rest of the masonry for 
the season; it was also capable of lifting stones from the 
dam. 

Until the tower was 55ft. above the dam, the centre 
crane was fed bya single pole derrick formed of the jib of a 
Henderson’s crane ; this pole stood on a needle projected 
through the store-room doorway; it was stayed to the 
centre crane post on one side and to the dam on the 
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was there an accident of any importance, except one ott 
| the 11th April, 1872, by which time the tower was nearly 
finished, when one of the native labourers overbalanced 
| himself, and falling to the bottom was killed. There was 
| a safety netting round the tower, which was brought up 
| with the work, but it so happened that at the place 
| where the man fell it had been tucked in to pass the 
| mortar bucket which he was guiding at the time. 

‘ Towards the end of the fourth season the last course 
| 


Fig. 4 
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of sixteen stones, containing 343 cubic feet, was set in 
one day, the 3rd of May, 1872, at a height of 121ft. above 
| the dam ; and before the south-west monsoon set in the 
| tower was housed in and temporary accommodation pre- 
| pared for the three men who were to be left on the work 
| during this monsoon. 
In the fifth season, 1872—73, the internal work of the 
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tower, the plastering and the stairs and fittings of the 
rooms, was completed, but an attempt to finish the 
landing stairs which were being added on outside the dam, 
failed owing to heavy weather. In this attempt two 
boats were wrecked, the men having a narrow escape 
with their lives. The inside of the tower was coated 
with plaster made of 1 Portland cement and 1} of clean 
sharp sand brought from Sind. 

The landing place and stairs were finished early in the 
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next season of 1873—74. These were added on as an after- 
thought to the dam by Mr. Ormiston, and have proved a 
great convenience. This is shown in the sectional ele- 
vation of the structure to the left. The stairs are 
4ft. wide, with two intermediate landings placed on 
the east side of the dam, and the top landing is 50ft. long, 
furnished with two bollards and a small crane for unload- 
ing stores; the foundations are laid at R.L. 72°00 low- 
water level springs. 

The lantern and its pedestal with the signal gallery, 
which reached Bombay only at the end of September, 
1873, were fitted up by December 15th. The first set of 
light apparatus was lost in the City of Venice, off the 
Roderigues, on its way out to Bombay. The second set 
ordered to replace it did not arrive till March, 1874. It 
was put together and erected the following month in two 
weeks by Mr. George Ormiston, the assistant en)ieer in 
charge of the work, with the help of an English lamp 
maker who happened to turn up, no other assistance 
being available; the light, however, was not exhibited 
till November 1st, 1874. 

The entrance stair to the tower, originally designed as 
an iron ladder, was altered into a flight of stone steps, 
and added to the tower after its completion. It is 3ft. 
wide, winding round the tower up to the entrance door, 
which is 21ft. above the dam. The new work is sccured 
to the old by iron clamps here and there let in. 

The floors of the rooms are 2in. slate, with iron 
“feathers” at the joints; the slabs are put together 
with red lead putty, and bedded in red lead on 
wrought iron girders. The through girder under 
the light apparatus is 12in. deep by }in. thick, with 
double angle irons 2}in. by Jin. at top and bottom; 
the other through girders are similar, but of jin. iron, 
and only 10in. deep; the cross and jack girders are 9jin. 


iron, instead of lead, with the result that the oxide comes 
through the gilding. 


Accommodation for the establishment, which consists | 
of one European principal and six native assistants, with | 


two servants, is afforded by nine rooms, as shown in 
Fig. 2, in the hollow shaft of the tower, 12ft. in diameter. 
The first room is the water-room, under which is the 
sweet-water tank, containing 1500 gallons, from which 
a force pump supplies a cistern in the living room 
through a lin. lead pipe. There are slate shelves, on 
which firewood, &e., is stacked. A closet, seldom used 
on account of the caste prejudices of the natives, is 
placed under the stairs. Lain-water in the monsoon is 
utilised by being led by a lin. pipe from the lantern 
gutter to the water tank ; or by being collected from an 
awning over part of the signal gallery in buckets which 
are carried down to the water-room. A force pump, 
bolted on to the outside of the tower at the shel- 
tered side of the dam, supplies salt-water to the closet. 


The second room—the oil-room—contains three plate | 
iron tanks, holding 615 gallons, the estimated consumption | 


Fig. 7 





deep, and of ;‘;in. iron. The ends of each bear Qin. on 
the walls. 


The inside stairs are constructed of cast iron frames, 


Fig. 6 
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bolted to each other and to the walls. They are 
2ft. 3in. wide, have slate treads 12in. to 8in. broad and 
l}in. thick, the risers are 8in. These dimensions are 
found to be convenient. 


whole way. The staircases are open, so as to give light 


and air, except that in the watch-room, which 1s enclosed | 
with a casing of jin. plate iron, and has a door at top and | 


bottom, thus forming a sort of air-lock, which prevents 


draughts disturbing the light when any one is leaving or | 


entering the room. The spaces under the lower part of 
the stairs are cased in with sheet iron to form closets. 
The doorways are 2ft. 8in. wide, that of the entrance 


being 6ft. Sin. high, and of the store-room 6ft. The outer | 
doors and their frames are of gun-metal sin. thick, with | 


in. plate glass in the upper panels; the inner doors are 
of teak, with 2in. framing, the upper panels being glazed 
also. The windows are 2}ft. by 1ft. 3in. in the watch- 
room to 2ft. elsewhere; the frames and sashes are of 
gun-metal. The glazing is plate-glass, in single panes of 

in. plate-glass. The stonework of the doors and windows 


on the outside is vertical, which is a convenience for 


fixing shutters if required, and the lintels, in consequence 
of the batter of the tower, project, and so throw off the 
rain. 

A lightning-conductor—of copper—half round, lJin. 
and 4in., passes down inside the tower; it is connected 
with the pedestal of the lantern at top, and branches 
lead from the metal-work of the windows, doors, and 
elsewhere to the main stem, which is taken to earth by a 
plate in the reef outside the dam. A signal gallery, 4ft. 
wide. is fixed to the tower at 50ft. above high-water 
mark, and halyard, to two ‘ bumpkin”’ ends projecting 
from the upper gallery, are worked from it. The Royal 
Arms, modelled by Mr. Kipling, at the Government 


School of Art, are inserted in a panel about 3}ft. square 
They are unfortunately cast in 


over the entrance door. 


for Setting only (worked by hand) | 
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“ea the work 





A handrail of 1}in. brass tubing | 
protects the open sides, and another runs up the wall the | 














Room 


Store 


for cight months. The oil is led into these tanks by # 
hose from the bungholes of the oil casks in the store- 
room. The natives sleep in this room. The third room 
is the store-room, and has in it a large teak cupboard for 
stores, also a 1-ton crane, the jib of which can be pro- 
jected as a needle through an opening in the wall when 
required. The cook-room comes next in order; it has a 
coal bunker under the stairs, and a stove at which the 
European and native food is cooked; a dresser, also a 
sink and small sweet-water cistern. The water consump- 
tion is aboutthree gallons a head. The flue of the stove is 
copper, 8in. by 4in. oval, half sunk in the masonry and 
cased in so as to leave an air space all round which pre- 
vents the rooms being overheated, and helps to draw off 
the smell of cookery. The fifth, or living room, contains 
a table, chairs, cupboard, bookcase, &e. The sixth and 
seventh are bedrooms for the principal keeper, and his 
head assistant, with sleeping bunks, drawers, washstand, 
tables, and chairs. The watch-room is the eighth room, 











having cupboards for stores and spare gear; also a 





| Pe. 

| barometer, clock, &c. The natives keep the watch 

| two to each watch, which are from sunset to 19 oe 

from 10 p.m. to 2 a.m., and from 2 a.m, ES, 
Speaking tubes have been fitted, but are seldom us 
The supply of air to the lamp passes through a 
room and into the lantern by gratings in the | na 
This is surmounted by the lantern as the nj 
it contains the light apparatus, and has two doo 
opening out on to the upper galleries; it jig of re 
Scotch pattern, 12ft. diameter, and 10ft. high, standing 
ona 7ft. cast iron pedestal. It has gun-metal astragale 
and jin. plate-glass panes. Four European mechanic, 
took six weeks to fit up the pedestal and lantern, - 

The light apparatus, ig. 8, supplied in place of that 

lost on its way out was made from the design, and under 
the direction of Messrs. D. and T. Stevenson, of Edin. 

| burgh. It is thus described :— 


till Sunrise, 


€ ceiling, 
nth room, 


‘*The optical portion consists of an octagon of lenses and prisms 
about 9ft. high and 6ft., revolving on a live ring once in. 80 
seconds, and thus showing a bright flash every 10 seconds, The 
revolving machine is driven by a weight with a vertical! fal] of 40ft. 
which requires to be wound up every 45 minutes. Two natives 
can wind it up in one or two minutes, during which time the 
machine is kept going by a maintaining power derived from the 
first motive pinion working against a wheel on the barrel as a 
fulcrum ; an oval weight was tried at first to save room, but the 
untwisting of the rope made it scrape against the sides, and q 
circular lead weight has been used instead. At first 4 ewt, were 
required, but as the gearing took its bearings this was lessened 
and 2}cwt. to 2fewt. are sufficient, varying with the stiffness 
caused by a new rope, &c, The weight is suspended from a single 
rope passing over three leading pulleys. The rope used at first 
was of the best water-laid green hemp lin. circumference, but it 
only lasted about two months and a-half. Latterly 2hin. Manilla 


Fig. 8 





l ight Apparatus 


Scale . 
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rope has been used, and it will probably last three times as long. 
The edges of the friction rollers are rounded, and although they 
were frequently altered in position by adjusting washers, they 
soon cut into the racers ; they have now become flattened about 
lin., and the racers are becoming smooth again, Conical rollers, 
which are said to last twelve years, would appear to be preferable. 
In the interval between each bright flash, two minor flashes may 
be noticed; these have been seen thirteen miles off, but not 
further. ‘They are reflected from the lantern panes on the side 
remote to the spectator, and would not be observed with a lantern 
having cylindrical panes. Here they are rather useful than other- 
wise, as they give more frequent opportunities to take bearings in 
rounding the Prongs, but in some situations they might be confus- 
ing. The reservoir has a capacity of about eight gallons, and the 
oil is pumped up to the burner by a clockwork movement, which 
also rings an alarum so long as it is going. This machine is wound 
up every hour. The valves are of calf skin, give no trouble, and 
last about a year. There is a single 1}in. Argand or Liverpool 
lamp, which can be lighted and set in the focus of the apparatus 
at once, should anything go wrong with the proper lamp, and the 
apparatus itself can be turned by hand if required. Two spare 
cisterns with pumps complete, three spare clockwork machines, 
and some spare wheels for the gearing, were sent out with the 
apparatus ; less would have done. : 

Cocoanut oil is the illuminant. The burner has four concentric 
wicks, 4in. to lin. diameter, which are trimmed at 10 p.m. and 
2a,m.; they are 3in. long, of which about 2hin. are consumed, and 
one lasts two nights, The average duration of sunset to sunrise 1s 
11 hours 51 minutes, which gives 4325 hours in a year. The 
quantity of oil supplied is 800 gallons per annum, which, if all con- 
sumed, would be 0°185 gallon per hour on the average ; the light- 
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keeper year, Which may be dregs, &c. The lantern is kept as 
allons oxi during the day by a canvas screen lashed on over 
a and by curtains hooked up inside. 
iture in the watch-room is about 84 deg. Fah., that in- 


col as PY 
the outside, 
the temperé 
side the apt 


ymometer bur 
thermom "js about 115 deg. 


swing Oi 
we at times to be carefully watched and regulated by the 


ig in the focal plane against the lenses ; the over- 


ires i c ‘ 7 
yu in the smoke tube. Various experiments have been tried 
taf rove this, but hitherto without satisfactory results. 
tol 





“After the apparatus had been erected, a careful examination 
‘yade of the glass work, and every flaw, down to the slightest, 
Jed, asa check on the light-keeper. It was found that 
wire were 90 flaws in the lower prisms, 89 in the lenses, and 147 
ia the upper prisms ; a large majority was not bigger than a pin’s 
int 4 There were only thirteen worth noticing, and these had a 
no superticies of less than six out of an area of 21,543in., and 
length of 1600 lineal feet of sharp curves. The principal ones 
wore probably caused by the optical part of the apparatus having 


was mad 
was recor 





heen sent to Edinburgh to be fitted to the machinery. A small 
amount of excentricity of the lamp with the lenses, probably due to 
the same cause, gave some trouble to correct. In matters of this 
kind it is de sirable that the whole of the apparatus should be 
made at one factory, So that there may be undivided responsibility, 


and as little transport as possible. The prisms were fixed in the 


mature, partly with plaster of Paris and partly with red lead 
mutty ; the latter crumbled into dust, either from being an un- 
The same 


suitable mixture, or from the heat of the ship's hold. 
kind of putty had been also used 
between the armature and the = 
end liners, and had so swollen as 
tomake the circle too large ; it 

l when exposed, ; 
Paris and the 
lenticular part 


also crumbled 
The plaster of 
cement of the 
were hard and sound, 

The optical part of the 
apparatus was made by 
Chance Drothers, of Bir- 
mingham, and the mechani- 
cal part by Milne and Son, 
of Edinburgh; the stairs, 
girders, neecle crane and 
windows by Stothert and 
Pitt, of Bath. All the rest 


of the materials were ob- 
tained from local contrac- 
tors. 


Small birds, such as snipe 
and shore birds, are some- 
times found dead in the 
vallery from striking against 
the lantern glasses ; but few 
large ones seem to suffer in 





this way. 

The transport of mate- 
rials, &c., from the work- 
shops was carried on while 
the dam foundations 
were in progress by two tug 
steamers and two or three 
barges; and while the tower 
shaft was being built one 
steamer and two barges, 
and a native boat called a 
* prao’” were employed; 
afterwards the prao was 
sufficient. The workmen, 
most of whom went ashore 
every night, were conveyed 
to and fro in pinnaces. 
The weight of materials 
transported to the work was 
10,165 tons, and the cost of 
transport Rs. 12} per ton. 
The estimated cost of the 
work was Rs. 5,84.206, but 
this did not include the price 
of the lantern and light 
apparatus ; if these items be 
excluded for sake of com- 
parison, the expenditure on 
the work would have been 
Its. 82,826 than the 
estinate. The total actual 
cost has, however, been 
Rs. 6,20,255, including a 
book debit of Rs. 24,279 for 
the charges entailed by the 
loss at sea of the first set of 
light apparatus. Taking the 
rupee at 1s. 10d., the cubic 
rate of the ashlar in the 
tower was £1 1s. 13d. and 
of the masonry in the tower and foundations 14s. 54d. 
The cost of maintenance and working for one year, 
1875—76, was Rs. 7361. 

The small map of the Prongs Reef, Fig. 2, which illustrates 
the position of the entrance lights of the harbour, shows 
also a proposed improvement on the present system by 
substituting anew harbour light on the sunk rock, at an 
estimated gost of Rs. 1,44,308, in place of the existing 
inner light vessel at present anchored close to this danger. 
This arrangement would be more efficient, as it would 
enable the Prong Reef to be masked, and a direction ray 
sent towards the outer light vessel, thus guarding both 
the South-east P:ong and the Thull Shoal. 


and 





less 
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THE commercial importance of the port of Pireus is 
growing. The construction of two dry docks at the Pirsus, 130 
and 90 metres long respectively, to enable ships to be cleaned and 
repaired, has at last been decided upon, and the contract has been 
let. The docks are to be built in the little roadstead of Canthare, 
situated near the entrances of the port, and the total cost of the 
two docks is estimated at about 2,623,000 dr. (£65,575). This 
host useful undertaking is of the greatest importance, and both 
commercial and economical advantages are likely to result, as no 
oubt all ships which hitherto had to proceed to Taranto in Italy 
° 8 Cleaned will make use of these docks, says the Consu/ar 
vournal. There is at present only one floating dock at Salamis, 


With a capacity of about 2500 tons, 


jaratus rises at times to 110 deg., as shown by a | 


| Hall of the Hartley Institution, Southampton, and the 


At night, when | 


The flame when at its full height | 


onsiders he burns 0°156 gallon ; the difference makes 125 | THE BRITISH ASSOCIATION OF WATERWORKS 


ENGINEERS. 
Ox Tuesday, May 24th, the third annual general 
meeting of this Association was held in the Lecture 


proceedings, which—including visits to four large and 
important waterworks installations—extended over the 
three following days, were inaugurated by the Mayor of 
that ancient town. After tendering, in the name of the 
citizens of Southampton, a cordial welcome to the 
members of the Association, the newly-elected president, 
Mr. W. Matthews, M. Inst. C.E., the waterworks engineer 
to the Southampton Corporation, delivered his opening 
address. He commenced by paying a tribute of respect 
to the skill and ability displayed by the Romans in the 
design and execution of their own public works, particu- 
larly in the supply of water to their city, and then 
introduced his audience to more modern times. In his 
address Mr. Matthews pointed out that it was not until 
the necessity for a division of labour among engineers, 
owing to the large increase in the numerous and various 
branches coming ,under the title of engineering, became 
imperative that the waterworks engineer had a separate 
professional existence. _He therefore dwelt very strongly 


from wells and borings at the Bury Cross pumping 
station sunk into the sandy beds of the Bagshot series. 
Passing over the original works, designed and completed 
in 1860, which were successively added to in the shape 
of additional wells, shafts, pumping plant, engine- 
house, and boilers, it was found that about five years 
ago they were quite inadequate to furnish the supply 
required. Although constituting a very interesting 
instance of a water supply derived from the tertiary beds 
above the London clay, the works at Bury Cross indicate 
most incontestably that it is extremely improbable that 
any large supplies could be obtained from this formation, 
except at a cost which would be practically prohibitive. 
The need of increasing the supply becoming year by 
year more urgent, the company in 1893, with that end in 
view, consulted Mr. William Whitaker, F.R.S. He 
reported strongly in favour of obtaining water from 
another geological formation than the one already being 
drawn from; which, without going further afield and 
outside the company’s district, could not be counted upon 
to give any increase, as the sand beds were already 
exhaustively pumped from. He advocated sinking a 
well and headings in the chaik, which at Foxbury Point, 
the northernmost limit of the company’s district, could 
be reached at a reascnable depth owing to the fact that 
the London clay and the 
Yeading beds were at the 
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and deservedly so, upon the duties, responsibility, and 
official position of engineers and managers of water 
companies. 

A paper was subsequently read by Mr. R. E. W. 
Berrington on ** The Sources of Town Water Supplies 
and their Bearings upon the Public Health.” It is well 
known that opinion varies a good deal respecting the 
strict line of demarcation between hard and soft water, 
and the question turns to a great extent upon the par- 
ticular purpose to which the water is to be applied. It 
was stated that the water of Southampton has about 
18 deg. of hardness before being submitted to the process 
for softening it. The next paper before the meeting was 
“The Water Supply of Gosport,” by Mr. E. T. Hildred, 
Assoe. M. Inst. C.E. The original powers by which the 
Gosport Waterworks supplied with water the towns of 
Gosport, Forton, Anglesea, and others in the parish of 
Alverstoke, were obtained under the Gosport Waterworks 
Act of lt Several Provisional Orders, including one 
of last year, served to further increase the scope of the 
undertaking. The district supplied includes an area of 
3838 acres, and a population estimated at present at 
28,600. Gosport, geologically, is situated upon the 
Bracklesham beds of the tertiary formation, whilst at the 
northern end of the company’s district the London clay, 
and to a very limited extent the Reading beds, are at the 
surface. Until recently the water was wholly drawn 








surface in that locality. 
Acting upon this reeommen- 
dation, a trial bore was put 
down, and the chalk found 
at a depth of 162ft. The 
boring proved that solid 
clay extended to a depth 
of 49ft.; that immediately 
underneath was a bed of 
sand 29ft. in thickness, of a 
character more or _ less 
loamy, and containing a 
certain quantity of water. 
Between this bed and the 
chalk came the “‘ Stamshaw ” 
plastic clays of the Reading 
deposits 84ft. in depth. It 
was not expected that any 
difficulty would be encoun- 
tered by the contractors in 
dealing with the loamy sand 
bed located by the trial 
boring, in which the water, 
although of inconsiderable 
quantity, rose to within 22ft. 
from the surface. It was 
confidently anticipated that 
the brickwork lining would 
effectually keep it back, and 
prevent ~ it following the 
excavation down, only to be 
pumped up again. Subse- 
quent experience, and failure 
in two separate attempts to 
get through this particular 
strata conclusively proved it 
to be an obstacle of no 
mean order to overcome. 
After describing the methods 
adopted in the first two in- 
stances, which proved abor- 
tive, to get through the wet 
beds, which were nothing 
else than quicksands of a 
treacherous nature, the 
author explains the modus 
operandi by which in a third 
and final attempt success 
was ultimately arrived at in 
the following manner :— 

A brickwork shaft was carried 
down 42ft. in the clay, and from 
this level cast iron cylinders sunk 
for a further distance of 40ft. 
shut out the top water aid 
quicksands. Below the cylinders, 
and extending to the full depth 
of 220ft. from the surface, the 
excavation is enlarged, giving a 
clear diameter of llft. When 
passing through the Reading be dss 
the excavation is lined with 1Sin. 
brickwork in cement, taking a 
bearing upon the solid chalk 
below. With the exception ofa 
short length at the top, the brick 
work steining was carried down without timbering as follows: 
The shaft on plan was divided into four, the excavation for those 
parts of the brick lining occupying two opposite sections was 
got out toa depth of from 3ft. to 4ft., and, after being levelled 
across, the brickwork was put in with the ends toothed. Thes« 
sections being completed, the remaining earth dumpling was 
removed, and the two other and intervening sections built up, so 
completing the ring. Each successive length of 3ft. and 4ft. being 
similarly dealt with, the completed ring above was at no time left 
without the support of one-half its circumferential length resting 
upon undisturbed ground. The cast iron cylinders, in lengths of 
5ft. 42in., of 1jin. metal, each composed of five segments internally 
flanged, give a clear internal diameter of 9ft. The flanges, 3}in. 
in width, strengthened with gusset brackets, have machined facing 
strips, and rust joints make the whole water-tight. The bolts and 
nuts to all flange joints are jin. diameter, with a 53in. pitch. The 
leading cylinder, as usual, is provided with a cutting edge, whilst 
the top brickwork takes bearing upon a heavy bracketed flange 
piece. Difficulty was experienced in getting these cylinders down, 
the frictional resistance offered by the shifting and unstable bed 
of sand naturally being excessive. As many as four 50-ton 
hydraulic jacks were used to force them forward from temporary 
timber baulks built across the well for the purpose, whilst more 
ground was removed from beyond the backs of the cylinders than 
would be done in ordinary cases. The after effect of this was that 
the whole cylinder and the brick lining above settled some inches, 
it quickly came to rest, and no further settlement or trouble has 
been occasioned thereby. So soon as the cast iron cylinders were 
ix sit and the water dammed back and prevented from following 
down the well behind them, it assumed its normal level of 22ft. 
from the ground surface, and filtered through the brick steining 
The character of this water made it essential that it be 





above. 








eliminated and prevented from mixing with the supply to be 
derived from the chalk. An inside lining of fin. riveted steel 
plates, bolted together with angle irons in 3ft. lengths with cement 
grout run in behind, was therefore fixed inside the brickwork 
above the cylinders, and proved successful. The remaining 
portion of the work calls for no special mention, and the well was 
finally bottomed on May 27th, 1896. The excavation through the 
chalk disclosed one fissure running due north and south, with an 
inclination from west to east, exactly opposite to the dip of the 
chalk, which is east to west. 

The vield from the well proper amounts to 4000 gallons 
per hour. The company having adopted a report by 
Mr. W. Mathews as to the best means of dealing with 
and conveying into Gosport the new water supply to be 
obtained at Foxbury, the author was appointed the 
engineer to design and carry out the scheme, which com- 
prised generally, headings, pumping station, drainage, 
and the erection of a water tower and tank. All the 
buildings and foundations are so arranged as to provide 
for the future duplication of the machinery when the 
oceasion might arise. It 
is estimated that, taking ‘ 
the census returns as the *, 
basis, the population of * 
the parish of Alverstoke *% 
wiil in the year 1911 be , tee 
increased to 36,000, and , tS 
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Timsbury. We extract a brief account of these works 
from a paper on the subject by J. C. Amos, director and 
consulting engineer. The company’s principal pumping 
station is situated in Timsbury parish, three miles north 
of Romsey, and the works were originally erected under 
the powers conferred by the South Hants Waterworks 
Act of 1876. A description of the old engines and 
machinery, which were put up by the firm of Messrs. 
Easton and Anderson, of Erith, will be found in ‘* Pro- 
ceedings’ Inst. C.E., vol. Ixiii., and therefore we need 
not further advert to them. 

The softening process employed is ‘‘Clarke’s” in its unmodified 
form. There are three softening reservoirs, each containing about 
210,000 gallons, which, under ordinary conditions, would serve for 
an output of about 1,125,000 gallons per day, which is about the 
maximum quantity raised by the machinery above described. Two 
additional reservoirs, erected under the Act of 1894 from the 
author's design, have been added to the north side of the works. 
There are three lime tanks in all, each containing about 40,000 
gallons, thus giving a proportion of one part of lime water to six 


Fic. { 


Boundary Fence we 


allowing thirty gallons per \ Na 
2 


head per day, the total \ 
quantity required will 
reach to 1,000,000 gallons 
per day. The experience ri 
gained in undertakings of ‘ 
this character tends to 
prove that about one-half s 
of the whole day’s supply 
is consumed in about \ 
eight hours. It is ob- \ 
vious that the size of the 
mains and the velocity 
of the flow must be fune 
tions of this maximum 
factor of consumption. 

In Fig. 1 is represented _ 
a diagram plan of the 
Foxbury pumping station, 
and in Vig. 2 a section of 
the well. The type of 
engine selected is a hori- 
zontal compound surface- 
condensing engine of the 
receiver class, running at 
80 revolutions per minute, 
and driving through spur 
and pinion gear two single-acting deep-well bucket pumps, 
worked off double-rocking beams. The cylinders, 12in. 
and 24in. diameter, each with a stroke of 24in., jacketed 
and steel-lagged, are placed side by side, with an inter- 
mediate receiver across and above them. The high and 
low-pressure cylinders are fitted with Meyer’s expansion 
slide valves, actuated from the crank shaft by excentries, 
giving a variable cut-off from one-eighth to five-eighths of 
the stroke. The surface condenser is horizontal, 2ft. in. 
diameter, fitted with gun-metal tubes and end-plates, and 
the tubes, fixed with gun-metal screwed ferrules, are 
ltin. outside diameter and 6ft. Yin. long between the 
plates, and have a total cooling surface of 245°5 square 
feet. The air pumps, 12}in. diameter and 10in. stroke, 
and the air vessel charging pump are driven off the 
crank shaft end. The air pump overflow cylinder drains 
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FOXBURY WELL 


and donkey pump exhaust are all run to waste, and only 
the jacket drains empty into the feed tank. The spur 
and pinion wheels, Sin. wide, of cast iron shrouded, have 
a ratio of 4 to 1, and are keyed to the forged steel driving 
and crank shafts, which are Sin. and 6hin. diameter 
respectively. The shafts revolve in massive wide four- 
way adjustable gun-metal bearings, and the fly-wheel, 
which is of heavy section, is 7ft. 6in. diameter and 12in. 
wide. 

The two single-acting bucket pumps, each 11}in. 
diameter and 4ft. 3in. stroke, ‘‘ working opposite” and at 
a speed of twenty strokes per minute, are fixed with 
their pump heads above the normal water-level in the 
well so as to be at all times accessible for repairs and 
overhaul. Steam at a pressure of 120]b. per square inch 
is supplied by two water-tube boilers of the Babcock 
and Willcox type. On the afternoon of Wednesday an 
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FOXBURY PUMPING STATION 
parts of well water in the softening reservoirs. The mixing and 


agitation of the lime water is effected by means of a system of 
distributing pipes and compressed air, which, issuing from 
| numerous jet holes in the pipes, mixes with the surrounding 
water and bubbles up to the surface. The air compression is 
effected by two pumps, worked from the 
engines. A similar device was employed for some time for the 
mixing of the cream of lime, but it was found in practice that it 
did not afford very satisfactory results, so that mechanical agitation 
was subsequently resorted to. The mixing mill consists, shortly, 
of a circular cistern, containing a screw propeller working near the 
bottom, and driven by a vertical shaft and bevel gear froma 
turbine, the waste water from which, after slaking the lime, 
mixes with it, and thus forms the cream of lime, which is run 





is in operation. With one or two slight additions to the plant 
some very satisfactory results have followed, though doubtless 
still further improvements may be effected. 


Bassett, which has some importance as defining the level, 
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Fig.3. 
SOUTH HANTS WATERWORKS 


| the company is not bound by its Act to supply water. 
| The second in rank is the reservoir of Chilworth, which 
| has a duplicate in that at Shirley. There are two reser- 
| voirs at Michelmersh, and the sixth is located at Bitterne. 
A reference to the plan in lig. 3 will show all these 
reservoirs delineated in black circles. A new well has 
recently been sunk at Timsbury, and furnished with a set 
of three-throw pumps. The well pumps raise the water 
to the softening reservoirs, and the foreing pumps 
deliver it thence to the Michelmersh reservoirs or into 
the mains, as required. The company’s district extends 
from Compton, near Winchester, on the north, to South- 
ampton Water on the south, and from the eastern end of 
Titchfield, near Gosport, on the east, to Lydhurst on the 
west. 

A paper was read on Thursday morning by Mr. P. F. 
Frankland on the “‘ Chemical and Bacterial Examination 
of Water.” In his communication the learned professor 
endorsed the opinion more than once expressed in our 
columns, to the effect that neither analysis is in itself 
conclusive, and that the two should proceed pari passu 


veams of the main | 


continuously into the lime-water tanks when the softening process | 


The reservoirs are six in number, the original one at | 


about 216ft. above Ordnance Datum, beyond which height | 
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visit was paid to the Southampton Waterworks t 
bourne. From a paper contributed by Mr, \ 7M, we 
M. Inst. C.E., and omitting the portion of it pe thew, 
back as the year 1290, we find that in 1884 the Ig 80 far 
the river Itchen had become so liable to pollution the in 
was determined to abandon that source and pe ut 
supply from wells sunk in the chalk at Otterbor oa 8 
accomplish which an Act of Parliament wag obtant to 
1885. The works were put in hand at once ae - 
pleted by June, 1888, ut a total cost of £66,000, li = 
some additional works were added, including i 
engine-house, shaft, well, two lime cylinders and til 
at a total cost of £15,000, and in the dollowine ae 
£19,000 more were spent in covering ina couple dent. 
reservoirs, and laying an extra main 24in. diameter Th 
present total annual consumption of water to a popula; 7 
of 77,500 is 1,067,000,000 gallons. pulation 

A communication upon the Borough of | 
Waterworks, by Mr. H. R. Smith, 
referred to. 


» ath as 
ortsmouth 
may be briefly 





In 1889 the Bedhampton springs having been acunired 
ing station was erected there, and a compound Worthingto 
of 300 indicated horse-power placed therein capable of lifti 
1! million gallons per diem to the service reservoirs at Farling of 
This engine has recently been altered to a capacity of seven lin 
gallons per diem, and there is sufticient space in the engine-hi a 
for an additional engine of at least the same power, The sa 
high-service reservoirs at Farlington are 150ft. above the towr me 
Portsmouth, and each contain 3! million gallons. The Base 
old reservoir is 76ft. above the town of Portsmouth, and cont “We 
2} million gallons. The three reservoirs are upon the dak a 
Portsdown Hill, and constructed with a base of concrete upon the 
cbalk, puddled clay upon the concrete, and brickwork in ce # 
| upon the puddled clay. The Drayton reservoir is not in use ; 
to its low elevation, and is kept in a state of repair for use in case 
of emergency. The mains from the reservoirs for the supply t 
the town and district consist of one 24in., one 2in., two Wir - 
and one 10in. The surface levels above Ordnance Datum through, 
out Portsmouth vary from 10ft. to about 25ft. a 
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The spring 
ES a 
Havant and Bedhampton are of a remarkable character, both as 
to their volume, purity, and permanence. Rising from the chal! 
they are intercepted at their points of outbreak, and are either 





| 
| 

| 

| piped or surrounded by masonry banks, so as to form collecting 
| basins and channels of great size ; and after being collected the 
| water is carried by gravitation into wells at the pumping station 
The arrangements are such that either pumping station can deriys 
| its supply from either set of springs, and any of the basins op 


| channels could be temporarily cut out of the system for repairs o 
cleansing. The total yield of the company’s springs at both 
| places is estim ited at about fifteen million gallons per diem, aboy: 
nine millions coming from those springs which have already hex 
connected to the works. The average daily quantity of wat 
pumped for the district is about seven million ‘ 

estimated population of 200,000 persons, 





gallons to an 


A communication was brought forward under the title 
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PORTSMOUTH WATERWORKS 


lof the ‘Cardiff Waterworks Extensions,” by (. H. 
| Priestley, A.M.I.C.E., to which we shall probably refer 
| at some future period, but we have not space at our com- 
| mand at present to quote from it. We consider that. 
| since the meeting whose proceedings we have chronicled 
| is only the third annual convocation of the Association, 
| the members—who, we were informed, number over 4 
couple of hundred—have good reason to congratulate 
themselves on their initial success. 





THE BATH AND WEST OF ENGLAND SHO\ 
AT CARDIFF. 

BETWEEN the Royal Agricultural Society's Show and that at 
Smithfield there is time and opportunity for the introduction 
of new inventions, though they have not been particularly con- 
spicuous of recent years. Between the Smithfield and the Bath 
and West of England meetings the interval is too brief to 
justify a confident anticipation that we shall be presented, 
in the Athenian sense, with ‘some new thing.” An exje- 
rienced agent of one of the foremost firms of agricult tral 
machinery makers sorrowfully remarked at Cardiff the other 
day that he thought the ingenuity of the agricultural en- 
gineer was beginning to find its limit. He was reminded, in 
return, of the innumerable labour-saving devices which come 
to us, or of which news about them is sent us, from across 
the Atlantic. His reply, not exactly so doleful, was that the 
American novelties were not new inventions, but adaptations, 
and possibly improvements, of an original British type 
improvements mainly in the direction of lightness in construc 
tion and elegance, if elegance is a permissible term In regard 
to the form and appearance of the machine. There can be no 
doubt that our English constructions are solid; but s olidity 
should not necessarily be a synonym for cumbersomeness, and 
the heaviness and the cost of British machinery, as compared 
with that of the United States, are operative causes in a keen 
competition, which does not tend to the profit of the English 
maker, or encourage the cultivator to incline to the home-made 
article. The more convenient plan is to compare one Bath 
and West of England Show with its predecessor. That 
involves an interregnum, more or less, of twelve months. 
Most of the exhibits at Cardiff had been seen at Smithfield, 





and the one supplement the other. In the afternoon a 





excursion took place to the South Hants Waterworks, at 





or at Manchester; but between one Bath and West Show and 
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a is always possible, and it was relatively an easy 

on this occasion, to discover a large number of improve- 
task on. detail—little things, perhaps, which might escape 
ments in servation, yet important things in their effect 
ae space the economy, the simplicity of the work 
upou h sa One is struck particularly by the circumstance 
—_ : leading manufacturers are, with scarcely an excep- 
that the lacing their gas engines by oil engines, of which 
- ies power is oil. It is not so much, so they tell one, 
the Sond crude petroleum oil, is intrinsically more suitable 
thas - - or steam coal for that matter ; it is rather because 
- ory unattainable article for motive power in many parts 
Peel England, costing from 2s. 10d. to 4s. per 1000ft., 


another 1t 


. = a supply can be depended on. ‘* When gas is 2s. 6d. 
where 104. » said one of the “ showmen” of the convertible 
0 oil. engines, “it may pay to use gas; but when the 
gas o" xed eds that charge, oil is in every way the cheaper 
apere = and it has the advantage of a capacity for use and 
a the ordinary labourer understands after 


vontrol which even : rc 
half an hour's instruction.” ops 

The directors of the Exhibition, Mr. I’. i’. Plowman in- 
cluded, are to be congratulated upon their unusually large 
vollection of machinery and implements. The steam, gas, 
1 oil engines in motion occupied eighty stands, and 
required more than one day’s visit to intelligently——we will 
not say ¢ ritically inspect. It is not of much use to compare 
the show of 1898 with that of 1882 on the same admirable 


ane 


round. This ground the Cardiff Corporation is purchasing 
a Lord Bute as the site of a new town hall, law courts, a 


national Museum, anc 
It may be mentioned, however, that the area covered by the 
mechanical department was only 17,236ft. sixteen years ago, 
aud was 21,722ft. in the recent meeting, and those dimensions 
exclude the working dairy, and a lot of extraneous € xhibits 
which had to be relegated to the outer skirts of the capacious, 
The working dairy 


and, in fact, an ideal ground. was a 
popular attraction day by day. It has been seen and ad- 


wired, and has taught its lessons at other shows; but not on 
the same extensive scale at the Bath and West of England 
iefore. Nowhere more than in South Wales, not even in the 
south of Ireland, is greater knowledge needed of the expert 
yeans of butter-making, cream conserving, and all the 
hundred-and-one arts which conduce to prosperous dairy 


culture. Will it be believed that half the really edible 
butter cousumed in Glamorganshire is imported from the 
opposite coasts of Somerset cnd Devon, or from Denmark 
or the alinost equally distant shores of the Netherlands? The 
Radiator buttermaker has been described in these pages 
before. It was a daily revelation to the crowds which 


assembled in the dairy shed to see this ingenious instrument 


convert milk, taken direct from the cow, into granulated 
butter in less than half a minute—in twenty-eight seconds in 


fact, on the opening day. On Friday there was almost equal 
expedition in the conversion of milk drawn froin Jersey and 





(;uernsev COWs. 

Messrs. Clayton and Shuttleworth showed a finishing 
thrashing machine which looks not different to the casual eye 
from the type exhibited at Manchester. It is, neverthe- 
ess, an entirely improved construction. It is now provided 
itha divided blast, by which the air pressure can be regulated 
according to the needs of the different riddles or sieves, and 
at the tail end it is fitted with a drum arrangement by which 
the farmer can, if it please him, yrind the meal fer his cattle 
while he is thrashing his grain. The simple contrivance, just 








l, perchance, the University College. | 





jand the machine is made the master of all crops. 


| 


| del Cotre, the site of the famous copper mines. 


idjunct to the wagon, will grind a couple of sacks an hour | 


of coarse grain, say for supplementary sheep feeding purpos« 

and of tine grain, it is warranted, so they tell us, to vield at 
least a sack per hour. Messrs. Howard, of Bedford, made an 
excellent show of their champion ploughs and cultivators ; but 
the only exhibit that need be noticed was the automatic 
isser, mounted on travelling wheels, for 5ft. drums, to bind 





tr 
tr 


two bands, though we ought also to mention the specimens | 
this firm exhibited of its portable agricultural railway, | position at all like Manila, accessible to attack through a 
which would appear toreduce the problem of constructing light | large opening, but a snug and secure haven, easily sealed 
railways in country districts to simplicity itself. Messrs. Ave- | against an enemy: it is more than seven miles in depth, and 


ling and Porter, and Fowler, of Leeds, sent nothing particularly 
Messrs. Tangyes had seventeen exhibits, and among 





v 
new. 


them the machine which attracted most attention was the | 


portable oil engine-- Pinkney’s patent-— which is distinguished 
from others of its class by its superior cooling arrangements, 
a small pump diffusing moisture on the water jacket, a 
further development of the cooling apparatus being fixed 
the chilled water returning to the cistern again and 
again. The difficulty before was to keep the machine at full 
power, and at the same time prevent the overheating of the 
working parts. It is claimed for the new patent that all the 
parts may be easily and cheaply replaced. The veteran firm 
of Messrs. Charles Burrell and Sons, Limited, sent an example 
of their 8-horse power road locomotive, fitted altogether with 
steel gearing, varying to two speeds on road gear. The 7-horse 
power tractionengine of thesame firmis an old favourite, at any 
rate for the last five years, and it is said that Messrs. Burrell are 
sending out as many as 100 per vear. For real ingenuity, for 
lightness of construction, and a promising capacity for heavy 
we many mention the exhibits of Messrs. D. N. 
Osborne and Co., Bell-yard, E.C. 
able is an American disc harrow, so far, apparently, not 
patented in the United Kingdom, a machine with twelve 
discs, 16in. in diameter, especially designed for breaking up 
new ground, or clay soils or lea. The discs move, at the 


above, 


| 
work, 


control of the conductor, at equal angles outwards or 
inwards, digging down about 6in., and in that way 
they are made reversible, throwing back the ridges 


into the hollows, and leaving the upturned ground on an 
even grade, There was on the same stand a spring-tooth 
harrow, of seventeen teeth, with a “sulky” sort of seat for 
the driver of the pair of horses required. 
implement will do the same amount of work as other culti- 
vators with thirteen teeth, which are considered to be as much 
as two horses can draw. The odd thing about these exhibits 
vf the Messrs. Osborne is that they are purchased more freely 
in Ireland than on this side St. George’s Channel. The idea is 


One of the more notice- | 
| forcing an entrance would be 


It is said that this | 


commendable, and really very useful on light soils; but the | 
machine wants solidity—that is to say, weight—to fit it 


for operation on a clay soil, or any other than a friable | 


soil, in this country. It was when the stand of Ransomes, 
Sims, and Jefferies was reached that one began to discern 
something of the novelties which will be exhibited to a larger 
public at the Royal Show at Birmingham this month. The 
Ransomes had a large show, occupying four stands. One was 
impressed by the extreme neatness of finish in their engines 
and implements. It is not necessary, Mr. Ruskin natheless, 
that machinery should always be vgly. There you saw the 
weight which the implements for our heavy soils require, 
combined with an artistic sense in design. You got as near 


as may be to Bulwer Lytton’s aphorism, that the ‘ useful and 
the beautiful are one.” 


There is no necessity to discuss or 


|} other works commanding the 
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describe the ploughs exhibited at this stand. The newest of 


the many improvements of this progressive firm are the | 


machines of the swath-turner pattern, Jarman’s patent. 


There were improved horse rakes, the everlasting improve- | 


ment in the rotary potato digger, the swivel ‘ one-way’ 
plough, the small holdings plough; but over and above all, 
the Ipswich house scored with its swath-turner—should it 
not be swathe-turner ?——which is to be entercd for the silver 
medal at the Royal Show in a few weeks’ time. It was seen 
in a less perfect form at the Royal Show in 1896, and 
across at the Hague in the succeeding year, where it was 
honourably recegnised by the award of a gold medal. 


tance of about 50 miles, but from thence there is only an 
ordinary road leading westward. In the environs of Santiago, 
especially in the direction of the Sierra Maestra, are many 
deserted coffee plantations and ruined buildings, which attest 
the former prosperity of this ancient capital of the island 
of Cuba. 

It is tolerably clear that Santiago was the objective aimed 
at by Admiral Cervera when leaving St. Vincent. Singularly 


| enough, although he displayed considerable ability in select- 


The main difference between then and now is that one set of | 


flyers is set further aft than the other. The flyers when last 
seen were nearlyeven in their terminal points, Now, by placing 
one from 12in. to 16in. in the rear, there can be no blocking, 


flexible spring adjustment of the flyers enables them to meet 
and overcome all inequalities of the ground. 


The centre | 


ing and reaching this port without being intercepted, not one 
of the United States naval authorities appears to have had a 
notion of or even to have guessed at his intention. Asto his 
wisdom or otherwise in shutting up his squadron, even in a 
secure port, we do not give an opinion. Under any circum 
stances, he has chosen a safe place to coal in, and has already 


| Showa that the assumed “ blockade’ of Cuba is merely a 


The | 


springs have been abandoned, and the blades of the flyers are | 


made in two parts coupled by a simple spring joint. Among 
other improvements noticeable are the firmer connection of 
the flyers with the axle, the easier method of removing 
them for renewal, and a pretty little device by which they 
may raised froin 
travelling. 


be 





SANTIAGO DE CUBA. 

We publish this week an engraving of a sketch of the town 
and harbour of Santiago, in the island of Cuba, taken from 
the ranges to the west of the town, in the direction of Lomas 
A sketch 
map is also engraved showing the position of the forts and 
vatteries at the mouth of the harbour, which must be 
successfully negotiated before the United States squadrons 
can get at Admiral Cervera’s fleet inside. For this is not a 


SANTIAGO 


with high ground on either flank of its narrow outlet, so that 
it would be quite impossible to shell it effectively frcm the 
outside. 

There are, we understand, fortified works on both sides of 
the entrance, a lighthouse being erected on the point towards 
the east. Fort, or Castle Morro, is an old defensive, feature, 
and will not usefully sustain a bombardment from modern 
heavy guns. But its antiquated casemates are supplemented 
by batteries of more recent character, and¥it should be im- 
possible for an enemy to run the’gauntlet betwecn the two 
sets of batteries, east and west, — 
without being sent to the 
bottom. After experience to 
date, however, of the wretched 
practice made by Spanish 
gunners, it is perhaps rash to 
assume that no vessels could 
run past, but inside there are 
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anchorage, and the approaches ’ 
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a 


to it, so that the task of 
very perilous indeed, more 
especially with hostile vessels 
present. Near the castle the 
rocks are steep and bold, but 
further inwards the shores be 
come flatter, as can be seen in 
the engraving. The city of 
Santiago de Cuba stands on 
the eastern shore of the 
harbour, seven miles from the 
entrance. This city, once rich 
and prosperous, owes its decay 
partly to the ravages of 
successive earthquakes, but 
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the ground while the machine is | 
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SANTIAGO de Cuba 


Harbour and Towr 





shadow and a name. 


THE INSTITUTION OF MECHANICAI 


ENGINEERS. 

THe following programme of the Derby meeting, 1898, has 
just been issued. As the summer meeting will be held in Derby, 
and will commence on Tuesday, July 26th, under the auspices of 
the chairman, Sir Ernest Paget, Bart., and the directors of tke 
Midland Railway, the arrangements are being organised by a 
Local Committee, of which Sir A. Seale Haslam is the chairman 
and Mr. R. Mountford Deeley and George J. Pratt are the 
honorary secretaries. 

Monday, July 25th.—Arrival in Derk 

Tvesday, July 26th. Morning :—Reception of the president, Mr. 
Samuel W. Johnson, the Council and members of the Institution, 
in the Midiand Railway Institute, by the chairman, Sir Ernest 
Paget, Bart., and the directors of the Midland Railway, by The 
Worshipful the Mayor of Derby, Alderman Frank Duesbury, and 
by the chairman, Sir A. Seale Haslam, and the members of the 
Loca! Committee ; reading and discussion of papers; luncheen 
in the Shareholders’ Ruom at the Midland Railway Station, Derby. 





ur, 





DE CUBA 

Afternoon :— Visits to works in Derby and neighbourhoo 

Evening : —Institution dinner in a large room belonging to the 
- 


Midland Railway Company, 

Wednesday, July 2Zth.—Morning :—Reading and discussion of 
papers in the MidJand Railway Institute ; luncheon in the Share- 
holders’ Room at the Midland Railway Station, Derby. After- 
noon :— Alternative excursions, either to Burton-on-Trent, on the 
invitation of Messrs. Ratcliff, and Gretton, to visit the 
Brewery : or to Duffield, to see the Model Railway in the grounds 
of Dutteld Bank, by invitation of Sir Arthur Percival Heywood, 
Bart. (in these two visits members may be accompanied by ladies) ; 
or visits to works in Derby and neighbourhood. Evening: 
Conversazione in the Derby Free Library and Art Gallery, by 
invitation of the Local Committee. 


Derby. 
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chiefly to the baneful influence 
of Spanish mis-rule, with its 


shameless rapacity and _ its 
repression of all enlightened 
progress. 


Eastward from the city the country rises gradually till it 
culminates, at about 12 miles distance, in the ridge of the 
Sierra Maestra, whilst on the opposite side of the harbour, in 
a westerly direction, the prospect is bounded by the noble 
form of the Lomas del Cotre mountain. The products of the 
extremely rich copper mines of this mountain have long 
formed one of the chief articles of export from the port of 
Santiago. The mining district is about cight miles from the 
town, and theore is brought by railway to the place of ship- 
ment—Punta de Sal. The railway is marked in the map. 


| Another line is also marked, which runs as far as Bajamo, a dis- 








Thirrsday, July th.—Alternate excursions, either to Lough- 
borough to visit the Brush Engineering Works, thence over the 
new Great Central Railway to see the new Swithland Waterworks 
of the Leicester Corporation ; or to Stoke for Minton’s and other 
Pottery Works, thence to Milton for the British Aluminium 
Company’s Works; or visits to works in -Nottingham. After- 
noon: — Reception and garden party at Nottingham Castle 
and Museum, by invitation of the president, Mr. Samuel W 
Johnson. 

Friday, Jly 29%.—Execursion to Shirebrook Colliery and model 
village : or to Cresswell Colliery and village ; combined in either 
case with a drive through the Dukeries, 
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SHIPBUILDING AND MARINE ENGINEERING 
ON THE THAMES IN THE VICTORIAN ERA. 
No. XVIII. 

Asovt the time of the advent of the Warrior, a further 
addition was made to the shipyards on the Thames, 
Messrs. J. and W. Dudgeon having in 1861 started ship- 
building on their own account at Cubitt Town; and in 
their first ship introduced the improved system of ship 
propulsion referred to at the commencement of our last 
article. Our elder readers will remember that it was in 
the same year—1861—that war was declared between the 
Northern and Southern States of America, the main- 
tenance of slavery in the latter named States being the 
primary cause—bringing in its train two methods of 
prosecuting it, viz., privateering and blockade running, 
with which it so 
chanced this new sys- 


sequently built by Messrs. Dudgeon, and were employed | 


as blockade runners during the American Civil War, in 
which service many of them were very successful; one 


of them, notably the Tallahassie, which was used by | 


the Confederates as a first-class cruiser, as her extra- 


ordinary swiftness and power of rapid evolution made | 
her a most efficient instrument of maritime warfare. She | 
did a vast amount of damage to the commerce of the | 
Northern States by capturing, plundering, and burning a | 


great number of American vessels, and even New York 


pilot boats, as it was utterly hopeless for any of the | 


Federal ships of war to attempt to catch her. She was 
au somewhat larger vessel than the Flora, being 200ft. 
long, 23ft. 6in. beam, 14ft. deep, and 546 tons burden, 
propelled by twin screws, driven by independent engines 
of 200 nominal horse-power collectively. On her pre- 





tem of ship propul- 
sion was destined to 
be connected. 

When noting in our 
eleventh article the 
construction on the 
Thames of shallow- 
draught gunboats and 
tloating batteries for 
the Crimean War, to 
be propelled by screws, 
we incidentally _ re- 
ferred to the ditticulty 
experienced in getting 
sufiicient blade surface 
in a single screw of 
small diameter, to ob- 
tain the necessary pro- 
pelling effect required 
for the size of the 
craft; and we stated 
that at the time of 
their building it was 
proposed to fit addi- 
tional screws to them, 














but that the sugges- 
tion was never carried 
out. In some subse- 
quent gunboats double 
serews were fitted and driven with one set of engines, 
geared in such a way that the revolutions of the screw 
shafts were identical; or, in other words, one screw could 
not move without the other. Now, although this method 
overcame the difficulty of want of screw blade surface, 
and gave a greater speed of vessel than with a single 
screw, vet it added nothing to the manceuvring capabili- 
ties of the craft so fitted, but still left them with that 
comparative want of certainty and rapidity in evolution 
so noticeable in single-screwed ships. 

In the absence of these most important qualities in a 
steamship, a warship especially, Messrs. J. and W. Dud- 
geon introduced in 1861—62 the system of ship propul- 
sion by independently driven twin screws, with all its 
manifest advantages; the most valuable being, that by it 
such simplicity of action was obtained that the most 
complicated ship manceuvres could be unerringly per- 
formed with ease, certainty, and rapidity ; such, in fact, 
as were never before possible of attainment by the use of 
a single screw. 

Like every other innovation in connection with steam 
navigation, the new system of ship propulsion had its 
opponents, who complained that it was complicated, and 
that the propelling machinery took up much more room 
than that of asingle-screw ship. Its signal advantages, 
however, outweighed all such objections, especially in its 
application to ships of war, where a little more space 
occupied was of small moment, compared with the 
increased facilities which independently-driven screws 
offered for rapid movements. 

This principle was first applied in Messrs Dudgeon’s 
first ship the Flora, an illustration of which vessel at 
sea we give in Fig. 94. She was built throughout of 
iron, was 150ft. long, 22ft. 6in. beam, 13ft. 6in. deep in 
hold, and 865 tons burden. She was fitted by her 
builders with two independent sets of direct-acting 
engines, of the collective nominal power of 120 horses; 
having cylinders 26in. diameter and Ift. Qin. piston 
stroke, each set driving a three-bladed screw 7ft. diameter 
and 14ft. pitch, under each quarter, before the rudder. 
Steam was supplied by two tubular boilers working at 
301lb. pressure per square inch, and one high-pressure 
boiler working at 501b., this latter being used for pro- 
ducing a blast in the funnel, and for drying the steam— 
by admixture—from the other boilers. On trial, with 
only 23$1b. steam pressure at the engines, they made 
115 revolutions a minute and drove the ship 14 knots an 
hour, the coal consumption being 15 ewt. per hour. 

At the turning trials of the Flora, which took place at 
the mouth of the Thames at the end of November, 1862, 
three circles, about three lengths of the ship in diameter 
—and lessening each time—were turned, with both 
engines going ahead full speed, and gave a mean of 3 min. 
14 sec. of time per circle. Keeping a course at full speed, 
with one screw stopped, and the helm put hard over, 
took 3 min. 26 sec. to turn the circle. On acourse, with 
one screw backing astern at full speed, and the other 
going ahead at the same rate, 3 min. 34 sec. were required 
to turn the circle. Starting from a state of rest, and turn- 
ing one screw ahead and the other astern, both at full 
speed, a circle made on a pivot at the ship’s midship 
section, and within her own length, was described in 
3 min. 55 sec., thus showing the immense advantages 
attending the application of the principle of independently- 
driven twin screws. 

A short time after the completion of the trials of the 
Flora she was purchased for the Government of the 
Confederated States of America, and ran the blockade 
successfully nine times, afterwards doing good service on 
the Wilmington River. Nine similar vessels were sub- 





Fig. 94-THE FIRST TWIN-SCREW SHIP, THE 


‘*“FLORA” 


liminary trial—the first time steam was got up in her 
boilers—she made 14°138 knots an hour, which for her 
power and tonnage made her the fastest screw vessel 
afloat. 

In Fig. 95 we give a plan view showing the type 
and general arrangement of the engines designed and 
fitted by Messrs. Dudgeon in most of the twin-screw 
steamships built by them. From the illustration it will 
at once be noticed that the two sets of engines were 
exact duplicates, without any connection whatever be- 
tween their working parts. The cylinders in each set, 
laid side by side horizontally, were compound; the high- 
pressure being inside the low-pressure. The main frame 
and crank shaft bearing brackets were in one casting, 
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were secured to the three piston-rods’ outer ends } 1 
bearings being turned in them on either side of the 
| piston-rod connection, to take the forked ends of the nl 
necting-rods, as shown, the crosshead guides “bored 
located immediately under the low-pressure piston-rod’ 

The air and circulating pumps, which were double 
acting, were placed within the condensers, which w 4 
fixed at the back ends of the cylinders, and were worked 
by rods which were a prolongation of the high-pressure 

piston-rods ; the feed and bilge pump rams being Worked 
by arms attached to these rods, as shown. The Poor 
steam from each of the annular low-pressure cvlinden 
entered the condensers by separate exhaust pipes 4 
shown, the main steam supply pipe passing from end b 
end of the engines, with branch pipes led off from jt ns 
each slide casing. Steam was supplied by tubular boilers 
of box form, having wet uptakes, cylindrical Super. 
| heaters being formed round the roots of the funnels 
so arranged internally that the steam had to trayerg, 
ascending and descending routes before passing into the 
main steam supply pipe to the engines. 

The twin-screw system of propulsion was first tried 
by the British naval authorities—to obtain data as to its 
merits—in a line-of-battle ship’s steam launch, the 
engines and boiler being made from the designs of \y 
Murray, the engineer of Portsmouth dockyard. The 
boat, which was named the Experiment, was 49, 
long, and of proportionate breadth and depth. Tho 
engines, which were direct-acting, and fitted on either 
side of the boiler vertically, were of three nominal 
horse-power, and had cylinders 4in. diameter with 
6in. piston stroke. Each drove, on independent shafts 
a four-bladed screw 2ft. diameter and 8ft. 44in. pitch, 

The official trials of this little boat took place at the 
end of November, 1863; her water draught at their com 
mencement was 2ft. 6in. aft, and 1ft. 9in. forward. With 
290 revolutions of her engines per minute, and 60]b, 
steam pressure, the speed realised was a good seven 
knots an hour. In circle turning the boat made one to 
starboard in 1 min. 9 sec., and one to port in 1 min. 13 see., 
the diameter of the circle being rather less than three 
times her length. With her screws going full speed in 
opposite directions she turned the full circle, in her own 
length, to starboard in 1 min. 57 sec., and to port in 
1 min. 387 sec. The success of these trials was so marked 
and conclusive, and the principle of the adaptation of 
twin screws to warships was so far acknowledged, that 
Messrs. Dudgeon received an order from the Admiralty 
to build and fit a small vessel, which should combine in 
its most efficient form the double-screw _ principle 
which they had so perseveringly and successfully brought 
into public notice. 

Reverting to the progress of sailing-ship building on 
the Thames in the past decade of the reign, the design of 
such vessels had been undergoing a gradual evolution. 
During the time, many vessels were built by Messrs. 
Green, of Blackwall; Mr. Lungley, of Deptford, and 
others; among those by the first-named firm being the 
fine East India traders Trafalgar and Nile, which were 
wooden, frigate-built, full-rigged ships of nearly equal 
dimensions, their lengths being about 173ft. 6in., with a 
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Fiz. 95—INDEPENDENT TWIN-SCREW ENGINES BY MESSRS. J. AND W. DUDGEON 


firmly bolted to the main cylinders, the larger of which 
were double ported on each side of the exhaust ports, and 
had the requisite passages at their back and front ends 
communicating with the high-pressure cylinders. The 
slide valves were double ported to supply and exhaust 
the steam simultaneously from the two cylinders, one 
valve only being required to each engine. The link 
motions were of the twin-bar type, the excentric rods 
having forked ends with adjustable brasses, taking on to 
pins on the outsides of the link bars. 

The high-pressure cylinders being within the low- 
pressure, three piston-rods were required to each engine, | 
the centre ones being connected to the high-pressure 
pistons, and the two outside rods to the low-pressure 
pistons, which were of necessity annular. The crossheads 


beam of 36ft. 5in., and averaging 1150 tons burden. The} 
still retained the warship appearance in their design. 
having a certain amount of tumble home in their 
sides, but had parted with much of the sheer, so 
noticeable in their prototype the old East Indiaman. 
They were, however, fine sailing ships, and retained their 
character for making fairly quick and regular voyages, 
and being good sea boats. 

Towards the latter end of the decade, however, 4 
marked departure in the design of sailing ships took 
place. There being no longer a necessity for trading 
ships to be armed, but rather that they should be fast 
sailers, and at the same time good cargo carriers, the early 
years of the decade 1857—1867 saw the building in our 
Thames shipyards of a type of clipper ships which were 
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ractically revolution in design from that of the 
pau . " r . . 

I f past years. In Fig. 96 we give an illustra- 


trader's of 
tion of the 
Messrs. Rt. 
Although § 


Shannon, one of this type of vessel built by 
and H. Green at the Blackwall Yard in 1862. 
howing a marked differcnce from the old 
this ship was still registered as ‘ frigate 


Indiaman, j AS 
built.” She exceeded in length by some 45ft. both the 
Trafalgar and Nile, her principal dimensions being: 








Fig. 93—THE 
Length, 217ft.; breadth, 37ft. 7in.; depth, 22ft. 8in.; and 
tonnage, 1292 tons. Unlike the last-named vessels, how- 
ever, she had but little sheer, and instead of showing any 
tumbling home in her top sides she was practically 
straight-sided throughout the length of her waist, and 
had, if anything, a small amount of flare at the bows. 





FRIGATE-BUILT CLIPPER SHIP 





whom were principally berthed under her long poop 
deck. Although not a crack sailer, the all-round 
voyage to India and back occupied about eight months, 
her average sea speed being about 12 knots an hour. Her 
general outfit embraced all the latest improvements of 
her time. 

Now, although we have seen from our brief retrospect 
of the first two decades of the reign—1837 to 1857—that 





up to this time, it will have been observed that their 
boilers had a very low evaporative power, were worked 
at a low steam pressure, and through the use of salt 
water, were under the necessity of being constantly 
blown off, which caused a large abstraction of heat 
and consequent waste of fuel. The combustion of the 
fuel in their furnaces was also very imperfect. 

Now, to obviate these defects, and make it possible for 








“SHANNON,” BUILT BY MESSAS. 


ordinary steam navigation had made rapid strides within 
that time; yet in the early years of the third decade, 
there was nothing so unsatisfactory as the application of 
steam to vessels making long ocean voyages. It was not 


so much the power required to drive them, as it was the 
fuel expended in producing that power. 


On such voyages, 
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ocean steaming to be carried out successfully, it was 
seen that a radical change was necessary in the steam 
generator, and in the method of condensing its steam 
after use. For the boiler to be worked at a much 
higher pressure than before attained, that advantage 
might be taken of the expansive power of steam in the 
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Figs. 97 and 98—SPENCER’S DOUBLE CYLINDER SURFACE CONDENSING SCREW ENGINES, 1862 


As the illustration shows, she was a full-rigged ship, 
fairly heavy sparred, and carried a great press of sail. 
She was timber-built throughout, with the exception of 
her beams and stringers, which were of iron. Being 
designed for an India trader, she was fitted for the 
accommodation of about eighty first-class and a pro- 
portionate number of steerage passengers, the former of 





the consumption of coal was about 6]b. per effective | engine cylinder, and to do away with the necessity of 
horse-power developed per hour ; andits cost at that time | blowing off, it was a condition precedent, that it should 


averaging about £3 per ton, or above 30 per cent. of the | 
total expenses of the vessel, long voyages by steam were | 


be fed with fresh instead of salt water. 
bustion, 


To improve com- 


it had come to be conceded that natural 


only practicable when supported by heavy Government | draught to a boiler was a most expensive aid to this 


subsidies. 


end, and that a small expenditure of steam would be 


In all the ocean-going steamers that we have noticed ! sufficient to either force or induce the required supply of 








air to the furnaces, with a far greater ultimate economy 
of fuel. 

For afresh-water feed supply to the boiler, no difficulty 
would be experienced in the adoption of the system of 
surface condensation of the exhaust steam, as the intro- 
duction of this system had within the past two years been 
so rapid that upwards of a dozen steamships had been 
fitted with it in the North. With surface condensation, 
smaller and perfectly safe tubular boilers would come 
into use, in which steam of high pressure could be safely 
carried, and with them a type of propelling engines 
which could be far less weighty and simple in their 
arrangement than those previously in use. 

Of such a type of engines we give in Figs. 97 and 98 a 
longitudinal and end elevation, which for compactness 
yet accessibility of parts, with steadiness in working, were 
not to be surpassed. Of competitors in the application 
of surface condensation to marine engines, Mr. Jno. I. 
Spencer, of London, the patentee of the design illustrated 
above, was the most successful of his time. They 
represent a pair of his inverted cylinder engines, with a 
surface condenser, designed by him for the City of Cork, 
one of the Inman line of steamships, in 1862, and con 
structed by Messrs. Denny, of Dumbarton. The illustra- 
tions show so fully their general arrangement and details 
that no description is necessary. The dominant feature 
is the simplicity of the design, combining as it does so 
admirably all the absolute requirements of a pair of 
surface condensing engines of 200 nominal horse-power, 
the total athwartships space occupied by which did not 
exceed 9ft. 

The surface condenser, it will be noted. occupied a 
central position in the engines, which not only effected 
a great economy of space, but served, in combination 
with the four wrought iron columns, to support the 
evlinders. It admitted of ready access to its interior, 
and of drawing and replacing a tube without breaking a 
steam or an air joint. It was fitted with brass tubes— 
tightened in the tube plates with rubber washers— 
through which the cooling water was forced from below, 
and discharged above, as shown, after making a double 
circuit. All the pumps were worked direct from the main 
engine crossheads, the four larger pumps being both air 
and circulating, and giving equal stresses on the pistons, 
instead of being one-sided, as where one air and one 
circulating pump are used. 

The economy of performance of these surface-con- 
densing engines of Mr. Spencer was never before equalled, 
the consumption of fuel having in no case exceeded 2 lb. 
per effective horse-power per hour. Some thousands of 
horse-power had already—in 1862—been fitted with his 
patent condenser, and the system of surface condensation 
even at that time showed that its application in marine 
engineering would ere long be universal. 

As the effects of distilled water—the product of surface 
condensation—upon the internal surfaces of marine 
boilers had not, at the date just referred to, been satis- 
factorily determined, a small quantity of sea water was 
injected into the steam space of the condenser to mix 
with the water of condensation, before it was returned 


by the feed pumps to the boilers supplying the engines | 


with steam. 





STRIKE. 





THE COAL 


THE colliery enginemen, stokers, and outside fitters, at a 
meeting in Cardiff on Saturday, decided not to press their 
claims on the attention of the Coalowners’ Association until 
the settlement of the strike. This is regarded as one serious 
obstacle cleared away. 

A special general meeting of the Coalowners’ Association 
was held on Saturday at the Engineers’ Institute, Cardiff, 
for the purpose of considering the report of the Special Com- 
mittee appointed to advise and report to the Association 
with regard to their obligations under the Workmen’s Com- 
pensation Act of 1897, which comes into force on July Ist. 

As an impression is current that in the negotiations between 


the Workmen’s and the Emergency Committee any advance | 


in wages will be conditional upon the men agreeing to con- 
tract out of the Act, we give an epitome of the negotiations. 

The Committee think that any scheme for contracting out 
will be of gradual growth, and take some years to include the 
whole of the workmen. Therefore, as the employers generally 
are willing to work in concert with the Provident Society, it 
is advisable with collieries liable to the risks of large acci- 
dents that these, being too onerous for individual owners 
should be spread over the whole district, until certain clauses 
are adopted; that an employers’ mutual accident assurance 
society, limited by guarantee, be formed; that a premium of 
14 per cent. be paid on such sum as is deemed sufficient per 
workman; that a guarantee be given by each owner at the 
rate of £50 for every 100 workmen assured ; that the Mutual 
Accident Assurance Society, with their staff of officers, shall 
act as agents. 

Germany is reported to be picking up Roumanian coal 
contracts, usually placed in Wales, and the strike is further 
sending a quantity of patent fuel business to Belgium. It is 
credibly reported that last month Belgium showed an 
increase of 9682 tcns. 

The efforts of the Workmen’s Committee to get aid and 
recognition from all parts of the kingdom, in consideration of 
its being a labour question, is meeting with some replies. 
We note a few from a distance. The Operative Bricklayers’ 
Society, London, £500; Miners’ Federation of Great Britain, 
£500; North Miners’ Association, £119s.; London Society 





of Wire Workers, £1; Yorkshire Miners, £5; Bradford 
Miners, £4; Forest of Dean Miners, £20; West Bromwich, 
t10; London Society of Compositurs, £10; from Gun 


Factory, Woolwich, £3. 

On Friday, at the Miners’ Conference, Mr. Pickard, M.P., 
presiding, it was decided to continue the allowance of £500 
weekly. This appears a substantial amount, but it only runs 
out to @ penny and a fraction per man of the strikers 
per week. 

On Friday morning the secretary of the Coalowners’ Asso- 
ciation, Mr. Dalziel, stated that a reply to the workmen’s 
request for a conference had been sent, and Tuesday named, 
when both Committees would meet for deliberation; the 
Workmen's Committee is now fully armed with powers. 


Qn Tuesday mid-day, in the Engineers’ Institute, Cardiff, | 
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the momentous Conference took place, and the great labour 
struggle entered upon a stage which everyone cordially hopes 
is final. Sir W. T. Lewis and Mr. Abraham (Mabon) 
were early in attendance, and the list of employers included 


Mr. Archibald Hood, of the Llwymypia collieries; Mr. Fred. 
Davies, of the Ferndale; Mr. William Thomas, of Brynawel ; 
and Mr. R. Cary, Cardiff. The chair was taken by Sir W. T. 
Lewis; Mr. Abraham (Mabon), vice-chairman. In opening 
the proceedings the chairman expressed satisfaction at the 


an amicable settlement of the dispute. This was heartily 
reciprocated by the workmen’s representatives. The chair- 
man then pointed out at length that the employers would 
be willing to consider any suggestion from the men, but it 
must be distinctly understood that no idea of a temporary 
settlement could be entertained; any arrangement must be 
& permanent one. 


then referred to. The workmen’s representatives objected to 
these on the ground that they embodied a continuance of the 
Sliding Seale. The question was then asked--What were 
the men’s proposals? These were stated to be—(1) An im- 
mediate advance of 10 per cent.; (2) a Conciliation Board to 
be formed, to be composed of an equal number of the repre- 
sentatives of emplovers and employed; an arbitration to be 
mutually agreed upon, in case of need; the board to continue 
in force until June, 1899, subject to six months’ notice. 

To these proposals the chairman replied at length; that 
the proposed 10 per cent. could not be granted, and entered 


collieries were being carried on at a loss. 
also pointed out that the employers had frequently stated 
that a Conciliation Board could not be allowed, and that the 
principle of the Sliding Scale must be maintained in the 
exact terms of the late agreement or not at all. 

The vice-chairman replied that a new gencration had been 


believed that the wages should be regulated on the same 
principle as they were in the major part of the collieries in 
the United Kingdom. He held that wages should regulate 
the price of the commodity, rather than that the price should 
regulate the wages paid. 

In conversation it came out that the workmen's scheme 
was not definitely formed, but would be open to discussion. 

The Committee not being able to agree, it was decided that 





the workmen’s secretary should supply the Association 
secretary with further propositions, embodying the views of 
the workmen’s representatives on the question of the future 
regulation of wages, and the settlement of immediate 
questions in dispute, and that the Conference should adjourn 
until Saturday. 

The points elicited during the Conference, which lasted 
three hours and a-half, were that the scale is doomed, that in 
the opinion of the workmen a better price should be obtained 
for Welsh coal, so that wages more in accord with its value 
should be given. Welsh coal being so much superior, the 





opinion on ‘Change, Cardiff, now is that the result of the 
| meeting is principally a challenge to the men te produce a 
better scheme than the one formulated by the employers, 

Very regrettable disorders have taken place at Merthyr and 
Dowlais, though it is quite understood that the adult colliers 
have had no hand in them; and under cover of the action of 
a number of young men and boys, the usual vagrants of 
largely populated districts have in several cases obtained a 
quantity of plunder. It is reported that an eviction case was 
| the cause of the outbreak, and on Thursday, Friday, and 
| Saturday, the houses of bailiffs and rent collectors were 
| assailed, and the windows smashed. 
| broker’s house and shop at Dowlais were stormed, the place 

broken into, and property to the extent of £500 stolen. In 
this and the other cases the police, though largely supple- 
mented were assaulted severely and many injured. The 
| rioters, however, did not escape punishment, and several had 
to be surgically treated. On Thursday about 100 of the 
South Wales. Borderers came to the district, a portion being 
stationed at Dowlais, and the other part at Merthyr. 

The carpenters’ and joiners’ strike at Newport, Mon., 
still continues. At aconference of gas workers and general 
labourers of Great Britain and Ireland held on Tuesday at 
3irmingham, it was decided to contribute £10 in aid of the 
Newport fund. 

At the Cardiff Conference some regret was expressed that 
the adjournment should be for so long a period, the Work- 
men’s Committee being quite prepared to go on, but this was 
impossible on account of the unavoidable absence of the 
chairman. 


| 


DOCKYARD NOTES. 


THE Portsmouth division of the Channel fleet 
Some vessels were towed up by tugs, but others came in 
under their own steam. It is only on occasions like these 
the harbour happening to contain a number of small cruisers, 
besides the Hero and Trafalgar—that one realises the enor- 
mous bulk of our more recent ironclads. At present 15,000 
tons appears to bea limit; but the question is, How long 
will it remain so? The merchant steamer grows continually, 
and it would be rash to prophesy that we shall long be con- 
tent with the 15,000-ton battleship. Despite all that is 
occasionally written in favour of ‘‘moderate dimensions,” 
there is a steadily-growing belief in practical circles that one 
very big ship is far superior to two of half its size, even should 
the two small vessels embody a superior total of gun power. 
The greater the ship the greater its stability—-in other words, 
the better its gunnery. It is easy enough to fire guns in 
action, the difficulty is to make them hit; with an unstable 
gun-platform the best gunners are heavily handicapped. 
Stability is in great measure a matter of size. The extra 
thousand tons in our Majestics makes them infinitely less 
lively ships than the Royal Sovereign class; another thou- 
sand tons would presumably increase this advantage. 





ANOTHER point in the big ship’s favour is the extra coal 
that she can carry ; andit may not be too much to say that in 
war time coal capacity, with us at any rate, will be everything. 
Those who argue against the ‘‘ too many eggs in one basket” 
theory always proceed on the assumption that the two small 
ships will attack the one big one. It is, however, more likely 
that the big ship would encounter the small in detail, in 
which case the argument loses most of its force. But even 
assuming it to be possible, supposing any Power to build two 








Mr. E. P. Martin, representative of the Dowlais collieries ; | 


renewal of negotiations, and trusted that they would lead to | i 
| two admirals of about equal skill, still more dificult to 
See 


| how the fourteen are to be on the spot, and prevent the heavy 
st 


The employers’ terms, as posted up at the collieries, were | 


into full explanations, showing that at present many of the | 
The chairman | 


born since the late arrangement was entered upon. He} 


On Saturday a pawn- | 


reached | 
Spithead on Sunday last, and came up harbour on Monday. | 


| which he retired in 1891. ; 
| knighthood being obtained in 1883, and the rank of K.C.B. 


| gallon, and Towey 44 millions daily. 1 , 
| for reservoirs and beadworks was £2,190,000 ; aqueducts, 162 miles 


| for 
| costs, £579,250. 
| day. 


small to everyone large ship that we built, a fresh complexity is | 
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introduced. Against, say, seven big battleships of ours, t} 
° ° 8, the 


imaginary enemy will have to bring at least fourteen H 
is he going to mancuvre that fourteen? They Will o¢ ad 
very nearly twice the space of our seven, and the 3 UP 


: : odds are 
heavy against more than about nine or ten of them gettin, 
: Ing 


into action. Every increase in numbers makes this wi 

It is all very well to build the ships, man and arm them po 
where is the Admiral to work efficiently a huge fleet of ir a 
clads? The question is too large for discussion jn detail i, 
this column. It suftices to remark that it is considerable 


more difficult to handle fourteen ships than seven, and iver 
» ANG, given 


fleet from destroying them in detail. Fourteen halyes ma\ 
be equal to seven wholes, but when the units. hic ps 
small, each occupy about the same space the matter Ne 
different complexion. Peas 

Tue Gladiator has got her three funnels up, and begins t 
wear a more finished appearance, though, of course, . ot oy 
deal remains tobe done. The Orlando is being rapidly worked 
at, her guns are all lifted out for conversion into quick-firers 
her topmasts have been taken down, and the rigging strip ed. 
There is a vague report that she is to be fitted with Nickens 
boilers, but confirmation is wanting. 


THE new French cruiser Chateaurenault, launched at La 
Seyne on the 12th May, is to be a triple-screw ship, separate 
engines for each screw. She was to have had d’Allest boilers 
but is now to have instead fourteen Normand and Sigaydy 
boilers-—the first instance in which these will have bee; 
selected for a bigship. The boilers are to be in four groups, 
three of four each, and the fourth of two boilers well forward 
There will be four funnels with very low casings, in order to 
increase the stability by the reduction of weight. ‘The ship 
is to carry a very small armament for her size-—8000 tons 
two 6° 4in. quick-firers and six 5*5in. quick-firers. She is, hoy 
ever, avowedly a ‘“‘corsaire"’ commerce destroyer, — It jx 
difficult to see the exact use of building her, if, as appears to 
be the case, she is not intended for fighting. A swift, armed 
} merchantman would be equally effective. 


THE reconstruction of the French Admiral Baudin, siste; 
ship to the Formidable, which has already been described jy 
THE ENGINEER, is almost complete. She is now ordered to 
have her two old 14°5in. barbette guns replaced by two 1%n, 
and these are to be mounted in closed turrets. 


THE new Grommet torpedo net defence is to be fitted tual! 


| 
| the battleships of the Channel fleet during their refit. Th 
| new first-class cruiser Diadem is to replace the 


Blenheim 
| in the Channel fleet on July 19th next. 





SIR ROBERT RAWLINSON, 

THE announcement of the death of Sir Robert Rawlinson 
will surprise not a few of our readers. He retired from active 
life nine years ago at the age of eighty. He was a man 
of humble origin, the son of a stonemason, who by dint 
of earnest perseverance rather than genius attained a very 
high position. He was largely favoured by the awakening of 

| the sanitary conscience throughout the world; and he wasat 
| once clever enough and shrewd enough to take advantage of 
| this; and so he became a specialist in sanitation, and was at 
one time beyond doubt regarded as the greatest authority on 
j all that pertained to the disposal of sewage. He lived long 
enough, however, to see a revolution wrought in the theory 
| and practice of the treatment of town refuse of all kinds; 
whether he realised the fact or not we are unable to say. 
He was born eighty-nine years ago at Chorley, in Lancashire, 
| and died on the 31st ult. in London. Little or nothing of 
moment is recorded of his early life. In 1830 he got work in 
the Liverpool Dock engineer's office, and in 1835 he was 
serving on the Blisworth section of the London and Bir- 
mingham Railway under Robert Stephenson. In 1844 he 
| was working on the Bridgwater Canal, and in 1847 prepared 
| a scheme for bringing water from Bala Lake to Liverpool. 
On the 7th of March, 1848, he was elected an associate of 
the Institution of Civil Engineers, and on April 17th, 1866, 
he was made a member, and in 1894 he was elected president 

The Public Health Act was passed in 1848, and Rawlinson 
was appointed an inspector. He did good service in the Kast 
during the Crimean War. Sir John Simon, referring to the 

| work of the Sanitary Committee, consisting of Dr. J. Suther- 
| land, Dr. Hector Gavin, and Robert Rawlinson, has stated 
| that the comparative healthfulness which obtained in the 
| camp, so soon as the measures recommended by the Com- 
mission had been adopted, ‘‘ stands on record among the great 


| lessons of sanitary science. 

| In 1863-64, during the Lancashire Cotton Famine, he 
| did admirable work as chief superintending engineering 
inspector to the Local Government Board. 

Space fails us for the mere enumeration of the works which 
| were undertaken by his advice or carried out under his 
| supervision. Whe. a Royal Commission was created to 
| inquire into the pollution of rivers, he was appointed chair- 


}man, and he subsequently became Commissioner to grant 


certificates under the Rivers Pollution Prevention Act. He 
served on the Army Sanitary Committee. For nearly forty 
years he held the post of chief engineering inspector under the 
Local Government Board, and on resigning that appoint- 
ment he became vice-president of the Irish Board, from 
He was created a C.B. in 1865, his 


in 1888. 





Tue interest in the Welsh water movement for London. 
which has flagged of late, has again beén aroused, and forms a 
special subject for comment in the Llangammarch district. The 


| Irvon and the source of the Towey are regarded as the most likely. 
| At the sitting in Westminster last week Sir A. Binnie put in al 


estimate showing the capacity of the Irvon to yield 121 million 
His estimated expenditure 


000 ; 


in length to carry 200 million gallons a day, cost £7,769. ad 
tota 


terminal works. at Elswee £1,911,000; filters £1,653,750 ; 
works £13,514,750; estimates for law and parliamentity 
Sir A. Binnie considered that the Thames cou'd 
not be made to yield at any reasonable cost 147 million gallons 
In a discussion that took place on the subject of microbes, It 
was asserted that the Thames water contained 673 per cubi¢ cen! 
metre, or 663 over the standard, 
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RAILWAY MATTERS. 


made by the Light Railway Commissioners 
nd confirmed by the Board of Trade, authorising 
of light railways between Tonbridge, Yalding 
and Winfield Mill in Kent, has been published. 


Tur Order 
modified a 
construction 
Hadlow, 
THE official opening of the Congo Railway is fixed to 
~~ place at Dolo on July 3rd_and 4th. England, Belgium, 
take Pe vortugal, and Germany will be officially represented at the 
Frances These delegates and the invited guests will leave 
ceremony the steamer Albertville on June 12th, and will arrive 
Ane? the capital of the Congo Free State, on July Ist. Their 
at Boma, Antwerp is fixed for July 28th. 


aud 


the ‘ 
station, 


return t9 
We understand, says St. James's Gazette, that the 
+ for the construction of a railway connecting Nan-king, 
hi, Hang-chow, and Ning-po, has been fully ratified. On 
ere of the great trade that wi!l arise on the opening of the 
~_ was reported in good quarters on Thursday morning that a 
 ; institution had advanced the necessary initial money to 
truction of the line. 


contrac 


ine, a e 
hanking Instl 
eommence the cons 
tur Brooks Locomotive Works, says an American 
temporary , have received an order to build three passenger and 
0 je-tank freight engines for the Hankaku Railroad of Japan. 


rh former will have 14in, by 24in, cylinders, 60in. drivers, and 
e ) J 


out 68,000 Ilb., and must be capable of hauling twelve 


weigh ab u . \ wel) 
, at a speed of twenty-five miles an hour on a grade of 1 in 70. 

7 freight engines will have lin. by 22in. cylinders, 52in. drivers, 
r 


nd weigh about 95,000 Ib., and be capable of hauling twenty cars 
weighing 23,000 Ib, each at a mean speed of twenty miles an hour. 
Roth types will have steel fire-boxes and brass tubes. 

Roap railways—for such the new tramway lines to be 

rked by electricity will be--are to have a great impetus given to 
them this year in the namber of schemes soon to be put before 
the Light Railways Commissioners, and in others now formulating. 
it is proposed to apply for the sanction of a line of this kind to run 
petween London and Oxford, and another, which would really be 
only two miles longer, althongh the scheme sounds much more 
mportant, is proposed along the old coach road between London 
and Brighton. ‘Through services would not, of course, be run on 
‘hose lines, but between such centres, for instance, as Brixton and 
don, Croydon and Redhill, and so forth. 





th 
i 





(ro 

Ix the Home Railway market on Thursday morning 
attention was directed to Midland Railway stocks by the state- 
nent that the negotiations for the acquirement of the site of 
(hrist’s Hospital, in Newgate-street, by the company had prac- 
tally been concluded. It is the intention of the Midland Railway 
( mpany, if all goes well, to erect on the site referred to a very 
ye and imposing station, to be connected with the Midland 
system by, it is expected, an underground railway. The import- 
‘ace of the company’s enterprise in securing such a central 
sition does not require to be enlarged upon, and it is hardly 
necessary to point out what a great advantage the company should 
ecpect to have over the North-Western line, 


Tue Schenectady Locomotive Works have just received 
n order to build twelve engines of the consolidation type for the 
Kiushiu Railroad of Japan, They will be of 3ft. 6in. gauge, and 
weigh about 94,000 lb., with 84,000 1b. on the drivers. The prin- 
cipal dimensions are :—Cylinders, 16in. by 24in.; driving wheels, 
{sin, diameter ; wheel base, driving, 15ft. 6in.; total, 20ft. 2in.; 
boiler, extended wagon-top type, 58in. at largest course, 54in. at 
the front end; fire-box, copper, 84in. long, 30in. wide, 564in. 





long ; heating surface, tubes, 1123 square feet ; fire-box. 102 
e feet; total, 1225 square feet; grate surface, 17°5 square 
feet ; engine truck wheels, 28in. diameter. spoked, with “in, tires. 
The tender will have 30in. spoke wheels. 





leep; tubes, 180, of charcoal iron, No. 13 B.W.G., 2in. diameter, | 


\Lummntum has lately found its way extensively into | 


vibrating and reciprocating machines, both large and small. 
Here the advantageous use of the metal is entirely a matter of 
reducing the weight. 
vuminium in revolving machinery is in using an oil cup on the 
driving wheel of a locomotive in connection with a driving rod. 


Probably the best illustration of the use of | 


With the increased speeds that the roads are now aiming to attain, | 
| internally retlected, bright bands separated by dark intervals are 


it is necessary to increase the diameter of the driving wheels, and 
consequently the tendency to break the shank of the oil cups 
materially increases, and with some of the large engines which 
have been built cups made of composition are frequently broken, 
These cups, says an American exchange, are now, and have been 





for some time, successfully cast in aluminium, and have given | 


great satisfaction, 


At present the Pintsch system of gas lighting is in 
use on 85,600 cars and locomotives in the world. In but few of 
the countries where this method of lighting has been used has it 
been applied to the locomotive, and Germany is the only country 
that has so applied it to any considerable extent, there being at 
the end of last year 2955 locomotives in that country lighted by 
the Pintsch system. | 
installations, and it is furthermore worthy of note that Germany 
is the only country where the number of such installations has in- 
creased from the end of 1896 to the end of 1897, the increase in 
this case being 166, Last year there were 6089 coaches equipped, 
ind it is of interest to note in what countries the increase has 
heen the greatest during the year 1897. In 1883 there were but 
11,422 installations on cars and locomotives. In five years the 
number had increased to 26,100, and in ten years to 54,175. 





On Tuesday, May 10th, the Chicago and Eastern Illinois 
hauled from Danville, [ll., to Chicago, a freight train of which the 
paying load was 2200 tons. It consisted of 55 cars of coal, each 
carrying 80,000 lb., and the gross weight including engine, tender, 
and caboose, was 6,510,000 Ib, This load was made up for the 
purpose. of testing one of the company’s new consolidation 
locomotives. This engine—No. 129—has 143,000 Ib. on the drivers 
and has cylinders 2lin. by 26in, The run of 106 miles was made at 
an average of about 20 miles an hour, excluding stops, The 
ruling grade is 21ft. to the mile, and there are a number of grades 
of about 15ft, per mile. ‘The weight of the different parts of the 
train is given as follows: 


Locomotive, with tender 268,000 
Cars, each 164 tons... 1,815,000 
Coal, 40 tons in each car... eeeias . «+ 4,400,000 
CabamiGis Gs. by Paed Pea : 27,000 


Total weight of train, pounds 5,510,000 


_ A Spectat Commission sat recently at St. Petersburg, 
in the Department of Railway Communication, in order to examine 
the question of railway accommodation by means of branch lines 
in the manganese district of the Trans-Caucasus region.” A line 
has already been constructed specially in the interests of the 
manganese industry beyond the station Kwirilly on the Trans- 
Caucasus tailway. This line was carried as far as Tschiatury, 
and it was afterwards decided to continue it to Darkweti. It ‘is 
(Proposed to extend this line at the cost of the Imperial 
‘overnment to Ssatscheheri, at which point the manganese industry 
ceases, But the development of other natural products requires 
the construction of branch lines in this district. Hence Prince 


“. D, Zereteli laid before the Special Commission the following 
project for constructing three branch lines :—First, a line 15 versts 
w length from Tschiatury, cia Ichitwissi and Schukruty, to Pere- 





W secondly, from Tschiatury to Zirkwalli, a distance of 
( yersts ; and, thirdly, from Perewi to Ssatscheheri, 18 versts. 
After due consideration the Commission reported unanimously in 
favour of the construction of the three lines, ; 


| dence. 


t ‘ I | illuminating the collimator slit. 
3razil comes next with but thirty-one such | 





NOTES AND MEMORANDA, 


Tue Scotch Court, says a writer to the Times, with 
reference to patent case trials, does not allow more than two expert 
witnesses on each side; it does not permit the introduction of 
irrelevant matter: and it discourages a practice which has taken 


root in the English Courts, of allowing advocates possessing some | 
scientific attainments to assume the functions of experts, instead | 


of confining themselves to law. In cases of doubt or difficulty the 


Judge summons to his assistance a man of science or of practical | 


knowledge in whom he has confidence, and obtains from him 
definite answers to specific questions framed by the Judge 
himself. 


In his report on the trade of Ghent during 1897, Mr. 
Vice-Consul Hallet gives some figures showing the imports of 


machinery for the year, compared with those for 1896, namely, | 


11,245 tons and 11,805 tons respectively ; and the stationary 
position of these imports from the British Isles may be further 
shown by the year 1895, when the total was 11,717 tons. In 1894 
they had, however, attained to 13,274 tons, showing that there 
is a retrograde tendency ; due, no doubt, to low-priced com- 
petition. Out of 979 vessels entering Ghent last year, 631 were 





British ; and of the 982 that left the port, 849 were bound for the | 


British Isles. 


Quite a number of experiments have been made in 
manufacturing bicycle pedal frames from aluminium by drop 
forging them, and they have proved very successful owing to the 
lightness of the metal, the colour, and the ease with which they 
can be made. This same process of manufacture can be extended 
to the brake shoes, brake handles, handle bars, &c. In drop 


forging aluminium the dies should be made with considerable | 


clearness, and vaseline used as a lubricant, says the A/wminium 
World. Naturally there is not as much force required to work 
aluminium as in drop forging steel, and less time is consumed in 
making the forging. Care should be taken, however, to use plenty 
of lubricant, so that the metal will not stick to the dies. The 
effect of alloying aluminium which is to be drop forged is to harden 
the meta] considerably, the higher alloys giving the best results up 
to 15 per cent. of alloying material. No zine should be used in 


alloying aluminium which is to be drop forged, because the ten- | 


dency of zinc is to make the metal brittle. 


In an interesting paper by Mr. J. C. Thompson, which 
appeared in the Klectrical Enginee ry of New York, the author con- 
siders the question of colour in electric lighting. He says :—‘‘ The 
effect of the reflection powers of various colours and characters of 
surfaces is not sufficiently appreciated. Where the lighting is of 


necessity economical, it makes a great difference whether the ceil- | 


ing, walls, and furniture reflect 50 per cent. or whether they reflect 
10 per cent. of the light they receive. 
rooms, lecture halls, &c., therefore, should be finished in the 
lighter and warmer colours in order that a minimum of light may 
be necessary for their proper illumination. The following list of 
colours, with the respective reflective properties in percentage of 
incident to reflected light, will make this point clear:—Black 
velvet, 0°4 per cent.; black cloth, 1°2; deep chocolate, 4°0 ; black 
paper, 4°5; dark blue, 6°5; dark green, 10°1; dark brown, 13:0; 
bright red, 16°2; dirty yellow, 20°0; dark brown, 23°2; white 
sandstone, 24°0; blue paper, 25°0; yellow cardboard, 30°0 ; straw 
yellow, 34°45; yellow paper or paint, 40°0; green paper, 46°5; 
yellow paper, 50°0; grey paper, 50°0 ; light-coloured wood, 50°0 ; 
bright yellow paper, 50°3 ; hight erange paper, 54°8 ; white paper, 
70°0; freshly fallen snow, 78°0 ; whitewashed ceiling, 80°0; dead 
white, 80°0; white blotting paper, 82°0; mirror, 83°0; white 


cardboard, 92°3, 


te) 





A PAPER by Messrs. Edwin Edser and C. P. Butler, on 
‘* A Simple Method of Reducing Prismatic Spectra,” was read by 
Mr. Edser at the late meeting of the Physical’Society. The pro- 
duction of interference-bands in a continuous spectrum is capable 
of furnishing a reference spectrum which can be employed to 
determine the wave-lengths corresponding to the bright lines in a 
spectrum of a metal ora gas. The authors discuss various methods 
by which such bands can be formed, In their final experiments, 
an air-film between two plane parallel glass plates is inserted in 
front of the slit of the spectrometer, in the path of the incident 
light. Owing to the interference of the direct ray with that twice 


observed in the spectrum ; these bright bands correspond to a 
series of different waves, whose lengths are easily determined for 
the whole series, when two of them are known. The bands are 
much improved by partial silvering of the two internal surfaces of 
the glass, It has been found that ordinary plate glass, if well 
chosen, is good enough for all these experiments. In order to 
adjust for parallelism, a spot of light, or the filament of a glow 
lamp, is viewed through the silvered surfaces. A long train of 
images is generally visible: these must be brought into coinci- 
If now a sodium flame is looked at through the film, 
interference bands are seen. These. bands must be adjusted by 
pressure, to be as broad as possible. An are lamp is used for 
The authors exhibited the 
apparatus, and showed photographs of spectra-scales, with the 
appropriate wave-lengths calibrated upon them by this method. 
The resu!ts obtained were read from the spectrometer to 0°4 of a 
tenth-metre, with an ordinary pocket lens. A simple graphic 
method enables wave-lengths, corresponding to a great number 
of spectral lines, easily to be determined by inspection. The 
phase-changes introduced by the silver do not affect the final 
result. 


THE Committee appointed by the Society of Arts have 
examined a number of books as evidence of ‘‘ deterioration of 
paper ;” some submitted by librarians in a condition of complete 
disintegration ; some of their own selection exhibiting various 
grades of deterioration of the paper of which they are composed. 
They conclude on the evidence before them as follows :—As to the 
two tendencies to deterioration of papers, these are marked (1) by 
disintegration, (2) by discoloration. They are independent 
effects, but may be concurrent. They are notably so in papers 
containing mechanical wood pulp. Actual disintegration has been 
brought to light in papers of all grades ; from those of the best 
quality as regards the fibrous materials of which they are com- 
posed, /.¢., rag papers ; also, of course, in those of lowest quality, 
(.¢., containing mechanical wood pulp in large proportions. It is 
generally the result of chemical change of the fibres themselves. 
As to the causes determining such changes: In the case of the rag 
papers examined the effects appear to be due to acid bodies; the 
disintegration may be generally referred to acidity. In the case 
of mechanical wood pulp the effects are traceable to oxidation pure 
and simple; the disintegration is accompanied by a basic or 
alkaline reaction of the paper. Discoloration may be said also to 
affect all papers more or less, and without discussing minutely the 
chemistry of the changes, the evidence obtained certainly warrants 
the general conclusion that discoloration of ordinary cellulose 
papers—as distinguished from those containing mechanical wood 
pulp—under usual conditions of storage is proportional to the 
amount of rosin which they contain, or more generally, 
to the rosin and the conditions employed for fixing it in the 
ordinary process of engine sizing. The Committee have been 
desirous of bringing their investigations to a practical conclusion in 
specific terms, viz., by the suggestion of standards of quality. 
They limit their specific tindings to the following, viz., (1) normal 
standard of quality for book papers required for publications of 
vermanent value. For such papers they specify as follows :— 
‘ibres: not less than 70 per cent. of fibres of the cotton, flax, 
and hemp class. Sizing: not more than 2 per cent, rosin, and 
finished with the normal acidity of pure alum. Loading: not 
more than 10 per cent, total] mineral matter—ash, 


Otfices, workshops, school- | 








MISCELLANEA. 


Tue Department of Science and Art has received, 
through the Foreign-office, information that the Third Inter- 
national Congress of Applied Chemistry will be held at Vienna 
from July 28th to August 2nd, next. 


Tue Rural District Council of the Isle of Thanet have 
| at length decided that this seaside resort, which is rapidly growing 
in public favour, shall be provided with an efficient system of 
sewerage, and have instructed Messrs. Bailey-Denton, Son, and 
Lawford, of Westminster, to report in detail thereon. 


CoMPRESSED air-power boring machines have been 
recently introduced in several mines in the district of Laurium, 
| Greece. ‘These are said to be of Berlin make, and are spoken of 
as being more efficient and cheaper than hand-boring machines. 
The system might probably be extended to many other mines 
| round the district where no steam power is obtainable. English 
makers of these machines are still in time to compete in this 
direction, says Mr. Vice-Consul Desposito. 


In the report of the Conservators of the river Thames 
for 1897 it is stated that operations were carried out last year 
with the view of first completing a channel from Gravesend dow1: 
wards to a depth of 26ft., and a width of 1000ft. throughout. This 
channel will shortly be completed, as there only remains the part 
of it in the Lower Hope, where there is at presenta width of 7U0ft. 
There have been removed to the Barrow Deep 285,300 cubic yards 
of material, and there are still 60,000 cubic yards to be removed 
| from the Lower Hope. 


A LARGE trade is carried on in Belgium in the growing 
of plants for export, chietly to this country. During 1£97 the 
| exports of live plants to Great Britain were 752 tons, chiefly from 
| the nurseries of Ghent, where extreme care is given to their 
growth. This business is increasing, and more greenhouses are 
| accordingly being built in different parts of the town and neigh- 
bourhood. Great encouragement is given by the State and the 
town to maintain the reputation of Ghent as the garden of 
| Belgium. There is a college of horticulture, where free instruc- 
| tion is given both in theory and practice. 


| THE Secretary of State for Foreign Affairs has been 
informed by her Majesty's Minister at Amsterdam that the Nether- 
lands Government invite tenders for the delivery of the metallic 
portions of twenty-five bridges for the State Railway in Java, 
‘Tenders will be received at the Colonial Ministry at The Hague, 
|on Wednesday, June 15th, 1598. Further particulars may be 
obtained on application at the Commercial Department of the 
Foreign - office, between the hours of 11 a.m. and 5p.m. The 
Secretary of State has also been informed by her Majesty’s Consul 
at Amsterdam that the Netherlands Government invite tenders for 
the delivery of Bordeaux red wine for the use of the War and 
| Marine Departments in the Dutch East Indies in 1899, 1200, and 
1901. Tenders will be received at the Colonial Ministry at The 
| Hague, on Thursday, September 15th, 1898. Conditions, &c., to 
be seen at the Colonial Establishment at Amsterdam, or at Depart 
| ment F of the Colonial Ministry at The Hague. 


} 


THE Russian Government has lately issued a decree 
to the effect that on and after January Ist, 1900, no vessels sailing 
under the flag of a foreign country shall be allowed to take part in 

| the inland and coasting trade of that country. At the same time, 
| resolutions have been passed by the Government that the Russian 
| mercantile marine in the Baltic and Black Seas shall be greatly 
| increased, and that several new steamship companies shall be 
| established. These measures will especially affect the shipping 
| industry of Denmark, since a great share of the coasting trade to 
| and from the Russian ports on the Baltic is carried on in Danish 
| vessels, No doubt many German steamers will apply for permis- 
| sion to sail under the Russian flag. There is some consolation in 
the fact that the Russian Government has given utterance to this 
| decree more than eighteen months before it will come into force, 
as this will enable foreign shipowners to turn their attention to 
| other ports. Although Russia is putting forth every effort in the 
direction of becoming entirely independent in every way of outside 
help, and is planning and building connecting lines of railway in 
almost all parts of the huge empire, it is somewhat doubtful 
whether the Russian mercantile marine will have developed suffi- 
ciently by 1900 to be in a fit position to undertake the whole of the 
home and coasting trade of the Baltic and Black Seas, 


At Clerkenwell Police-court, on Tuesday last, Messrs. 
| Walter Scott and Co., of Oxford-street, were summoned for using, 
| at the Chancery-lane Station of the Central London Railway, a 
| furnace and steam engine which were not so constructed as to 
| consume or burn the smoke arising therefrom. Mr. Matthew 
| Hale appeared on behalf of the Holborn District Board of Works, 
| by whom the prosecution was instituted; and Mr. Roskill, 
instructed by Mr. Donald McMillan, appeared for the defendants. 
Evidence was given showing that the furnaces at the Chancery- 
lane Station emitted foul smoke on May 2nd and subsequent dates, 
and that the furnaces, in the opinion of the Board of Works’ 
inspector, were not provided with smoke consumers. Mr. Roskill, 
for the defence, said five furnaces were used in the process of 
excavation, and he contended that for making the tunnels by 
means of compressed air the furnaces were reasonable and proper. 
No complaint was made against the furnaces until the Welsh coal 
strike, when the defendants were unable to get smokeless coal. 
Messrs. Scott and Co. were contractors under the Central London 
Railway Act, which, he held, gave them power not only to execute 
certain work, but also to commit a nuisance of any kind, because 
aggrieved parties were enabled to obtain compensation under the 
Land Clauses Act. A private Act, he contended, exempted the 
defendants from the obligations, duties, and liabilities put upon 
them by a public Act. Expert evidence having been given as to 
the construction of the furnaces, Mr. Horace Smith dismissed 
the summons, holding that the furnaces were as far as possible 
constructed so as to consume their own smoke. 





THE death took place at Lapworth, near Birmingham, 
this week, of Dr. John Barritt Melson, in his eighty-seventh year. 
He was, says the Times, the son of a Wesleyan minister, and, 
receiving his early training at the Woodhouse-grove College of 
that body, took an earnest interest in Wesleyanism throughout his 
life. He graduated at Oxford, and for a special dissection made 
while an undergraduate, was elected a Fellow of the Cambridge 
Philosophical Society. Dr. Melson was apprenticed and com- 
menced his practice in Birmingham, and whilst Professor of 
Natural Philosophy and Hygiene at Queen’s College he had as 
students the late Archbishop of Canterbury and Dr. Westcott, the 
present Bishop of Durham. When quite a young man Dr. Melson 
was placed on the commission of the peace, and at the time of his 
death he was the senior magistrate for the city. At the request 
of Sir Isambard Brunel he made the differential calculus of the 
lateral oscillation of engine axles, and assisted him in devising 
improvements to prevent the wheels leaving the rails when travel 
ing beyond forty-five miles an hour. About the same time Pro- 
fessor Faraday relegated to Dr. Melson the question of the econo 
mical value of electricity as a motive power. He was also the 
first to introduce into Birmingham photography, electro-plating, 
and telegraphy. He had the first daguerreotype that was taken, 
which attracted a considerable amount of interest more than half 
a century ago. He was a renowned shorthand writer, and on one 
occasion challenged the late Sir Isaac Pitman to a trial of skill in 
shorthand writing, as a test of the relative merits of the different 
systems which the respective competitors wrote. Dr. Melson 
claimed the victory in the matter of rapidity. He was well known, 
not only in Birmingham, but throughout the country, and was 
highly esteemed, 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 


correspondents that letters of inquiry addressed to the public, and intended | 
for insertion in this column, must in all cases be accompanied by a large | 


envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

«* All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuserypts; we must, 

therefore request correspondents to keep copies. 


REPLIES. 


Syp. Jakr.—See the series of articles by Mr. Roots, which began in our 
impression for September 3rd, 1897. 

D. B. (East Dulwich’.—We have not seen the invention at work save for 
a few minutes. It does what it proposes to do, namely, supply plenty 
of air to the furnace. It does keep down smoke ; whether it does or 
does not effect an economy in fuel must depend Jargely on the condi- 
tions under which it is used. If fuel has already been burned by hand 
with care and skill, it is very improbable that any device for admitting 
air will effect a radical improvement. 











MEETINGS NEXT WEEK. 

Society oF ENGINrERS.—Monday, June 6th, at 

Royal United Service Institution, Whitehall. Paper, 
Machiuery,” by Mr. Edward A. Harman. 

Tue InstTiTuTIoN Junior ENGINEERS. — Friday, June 


7.30 p.m., at the 
“Gas Works 
oF 10th, 
Sir T. Salter Pyne, C.S.I., Honorary Member of the Institution.—Satur- 
day, June llth, Visit to the Barking Sewage Outfall Works. Train 
leaves Fenchurch-street at 2.5 p.m. 


Roya InstituTIon oF Great Britain.—Friday, June 10th, at 9 p.m. 


Discourse on ‘‘Some Experiments with the Telephone,” by the Right 
Hon. Lord Rayleigh, M.A., D.C.L., LL.D., F.R.S., M.R.I.—Afternoon 
Lectures at 3 p.m.; Tuesday, June 7th, ‘ Literary Criticism in Greece,” 
by Prof. 8. H. Butcher, LL.D., Litt.D.; Thursday, June 9th, ‘‘ Modern 
Methods and their Achievements in Bacteriology,” by Mr. Edward E. 
Klein, M.D., F.R.8.; Saturday, June 11th, ‘‘The Temples and Ritual of 
Asklepios at Epidaurus and Athens,” by Mr. Richard Caton, M.D., 
F.R C.P.—Monday, June 6th, at 5 p.m., General Monthly Meeting. 








DEATHS. 
On the 20th ult., at Cape Town, South Africa, SypNey Stent, C.E., 
F.R.1.B.A., aged 52. 
On the 31st May, at 
Rospert Raw inson, C.E., 


Lancaster Lodge, 11, The Boltons, 8.W., Sir 
K.C 


C.B., in his 89th year. 


On the 30th May, at St. Anne's Heath, Virginis Water, ERNEST ALLEN | 


Horsrorp Jamgs, A.M.I.C.E , second son of the late Horatio Napoleon 


Ap James, Master Mariner, formerly of St. Davii's, Pembrokeshire, aged 


38 years. 
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CONSULTING ENGINEERS AND PUBLIC COMPANIES. 


at | 
8.30 p.m., at the Westminster Palace Hotel, Special Meeting to welcome | 


worthy questions which, we may add, have within the 


last few days acquired unusual importance. When the 
| promoters of a company employ a consulting engineer to 
report on the merits of any scheme, is he or is he not 
justified in going beyond his instructions? In a word, is 
he or is he not to tell ‘‘ the whole truth’ as well as “ the 
truth ?"’ The question has been brought into promi- 
nence by a correspondence which has appeared in the 
Times. In our impression for February 18th, we 
illustrated Mr. Crowden’s invention for jointing tubes by 
hydraulic pressure. It is common knowledge that 
Mr. Terah Hooley took up this invention with the object 
of floating a company with an enormous capital, for 
working it. Lord Crawford, himself an eminent man of 
science, is chairman of the British Hydraulic Jointing 
| Company, Limited, and he and his brother directors 
| called in expert evidence as to the capabilities of Mr. 
| Crowden’s invention. Sir F. Bramwell was the engineer 
selected, a man eminently fitted for the work. The 
prospectus of the company, however, does not contain 
his report, but it does contain a statement that any one 
interested can see the report on application at the office 
of the company. To this Sir Frederick has taken excep- 
tion, and he has written a letter to the editor of the 
Times, which appeared on the 26th ult., urging the 
public to read the whole report. We are not sur- 
prised that Lord Crawford has written to explain the 
ease. He tells us that ‘in order to fortify their own 
opinion of the value of the invention in question, the 
directors requested Sir Frederick to report upon the 
process. He visited the works at Charlton and verified 
|minutely the whole procedure in the production of a 
finished cycle frame. He subsequently was taken to a 
| large factory in the Midlands, where he was shown the 
entire process of making the frames by the method of 
brazing. In due course his report was handed to our 
solicitors, who were informed that it was to be printed 
| in extenso or not at all, 7.e., extracts were not to be made 





from it.’ Lord Crawford then goes on to explain that 
the report was made too long to appear in the 


prospectus, and that *‘ the greater part of it had reference 
to a point on which Sir Frederick had not been requested 
|to advise—namely, the validity of the patents—and in 
the remaining portion Sir Frederick carefully guarded 
himself on every point of importance.” 
The ethical questions which arise here are of the utmost 
importance and interest. Indeed, it cannot be over- 
| estimated, because the pecuniary interests involved are 
very large, and Sir Frederick Bramwell’s age, enormous 
| experience in patent litigation, and high reputation, 
| entitle any opinion he may pronounce as to what a con- 
sulted engineer ought to do after the consultation, to 
| be regarded almost in the light of a precedent, in much 
| the same way that the decision of a judge in one of the 
| higher courts constitutes a precedent. It appears that 
| Sir Frederick Bramwell holds that an engineer called in 


AmonG the various duties which the consulting engi- |to report on an invention is bound to make himself 


neer is called upon to discharge, none is more onerous or | 


responsible, we believe, than giving advice when public 
companies are being formed, and capital is being obtained 
from a multitude of investors. Of late years numbers of 
schemes all more or less concerned with either civil or 
mechanical engineering, have been put before the world, 
and very large sums have been asked for concessions or 
patent rights. We are not ignorant of the fact that specu- 
lation of this kind has been carried on, we had almost 
said for centuries, but within the last thirty or forty vears 
the capital of the proposed companies has enormously 
augmented ; and within the last ten years millions are 


spoken of as freely as hundreds of thousands used to be. | 


It is the vast dimensions of the field from which the | 
requisite sums are obtained that endow the subject with | 


special importance. Wedo not think it necessary to 
explain why in detail; it is enough to point out that 


when few men are asked to invest in a new undertaking | 
| with a large capital, it is safe to assume that they can 


well bear even a heavy loss, and fully understand what | 
The case is quite different when compara- | 


risk they run. 


| tively poor men entrust their savings to a board of 


directors of whom they know nothing, on the faith of 


| a prospectus which they only in part understand. 
Now, it so happens that the consulting engineer is, in | 





theory at all events, the best friend of all concerned. 
An invention is brought forward, tried, and succeeds ; 
then a company is floated to work it, and almost the 
first step is to issue a prospectus. The directors call in 
expert evidence. 


investigate the scheme of the inventor. The engineer 


| prepares a report, and this very often appears in the 


| prospectus. 


It will easily be seen that so much depends 


| on this report that its preparation is a work demanding 
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experience and caution. 
unwilling partner in a fraud. 
men perfectly honest, who deceive themselves; or he 
may, being a little weak, allow himself to be persuaded that 


They employ a consulting engineer to | 


The engineer inay be made the | 
He may b: led away by | 


a thing is better than in his cooler moments he would care | 


to admit. 
fidence in himself to permit him to express a useful opinion. 
Ignorance of some detail may lead to his suffering him- 
self to be overruled on points where his judgment is 
really absolutely correct. These and a hundred like con- 
siderations have to be carefully borne in mind, weighed, 
and acted upon from first to last with discrimination and 
tact. 


Furthermore, he may not have sufficient con- | 


It will be found, indeed, that the great value | 


attached to the reports of some eminent consulting engi- | 


neers is not based alone on their consummate knowledge 


of the subject with which they are dealing, but as well | : 
| ticular politician has wished to popularise himself or his 


on their shrewdness and straightforward common sense. 


It is not every excellent invention that will bring in | 


money. 
a railway that possesses commercial worth commensurate 
with its engineering merits; and the man who can 
recognise the truth in this way is able to do service as a 
consulting engineer, of infinitely greater importance than 
the man who can only say whether a given scheme can 
or cannot in his opinion be carried out. 

Here we are brought face to face with certain note- 





It is not every scheme for a harbour, a dock, or | 


| 


master of the whole subject; and that he will not have 
discharged his duties unless he places all the informa- 
tion he can obtain in the hands of his employers. He 
must tell not only the truth, but the whole truth. We 
believe that the great body of experts will hold that this 
is going too far; and that when a man _ has been 
instructed to investigate certain points and subjects only, 
he is entitled, if not bound, to leave other matters 
severely alone as being outside the record; and few 
will be disposed to censure the man who, called in to say 
whether a particular invention will or will not work, 
refrains, having done so mach, from saying besides that 
the invention is old. But what is to be the attitude of 
the expert who, in making his inquiries, comes into 
possession of information almost involuntarily? Is he 
to keep it to himself or to impart it to his employers, or 
even to make use of it for others ? 

Whatever the general practice may be, we believe 
that Sir Frederick Bramwell has chosen the better 
way, and that the consulting engineer has a duty to 
discharge to the public as well as to his employers. 


|‘Sir Frederick Bramwell has, beyond question, taken the 


highest possible view of the ethics of the question. But 
it is just a little hard, perhaps, on the Hydraulic Jointing 
Company that he did not in the first instance make his 
intentions quite clear to Lord Crawford and his fellow 
directors. 
THE OPPRESSED ‘‘ UNDERTAKERS.” 

Empioyers of labour are used to being called all sorts 
of names by all sorts of people. They have been by 
turns ‘ despots,” ‘ tyrants,” ‘ bloated capitalists,” 
‘‘ vampires,” “sweaters,” and a variety of other more or 
less opprobrious things, according to the degree of want 
of taste of their anathematisers for the time being. But 
the employer makes no complaint, and brings no action 
for libel. He is long-suffering, and is accustomed to 
being abused. The fact of the matter is, he has long 
since given up trying to convince the world at large that, 
because he employs his capital in finding work, and con- 
sequently bread, for other people, instead of letting it lie 
idle and unserviceable to anybody but himself, he need 
not necessarily be a deep-dyed villain. He has accepted 
the position of scapegoat in all labour disputes; and 
he has nearly always, until recently, in the engineering 
trade, at all events, allowed himself to be the butt 
of the trade agitator. Apart from this he has from time 
immemorial served as a means of vote-catching for 
parties of all shades of political opinion. When a par- 


party, there has always been a certain means to this end 
in bringing about a measure of some sort which was 
calculated to hamper the active capital of the country ; 
not because the introduction of such a measure would 
proportionately benefit labour, but because he has been 
far-seeing enough to know that the partially-educated 
people—and the majority of the people in this country 
are only partially educated—would hold the erroneous 
belief that if a measure were damaging to the masters 
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it must of necessity be proportionately beneficial to the 
men. Such is the nature of the Workmen’s Compensa- 
tion Act of 1897—60 and 61 Vict., ch. 37—which comes 
into force on the Ist of next month; and it has been 
left to the present Government to coin the most fanciful of 


pseudonyms for employers, who, as far as this Billis con- | 
And why ? | 


cerned, are all described as “undertakers.” 
Not that they are expected to make coffins or to wear a 
black puggaree on a borrowed hat—no, the Bill spares 
them that distinction at all events—but because in the 
wording of the new Act the term ‘undertakers ’’ reads 
more euphoneously than * victims,’ which more accu- 
rately describes their position. If the expression is 
applicable to employers because they are bound to under- 
take to comply with the new law, then every man who 
refrains from stealing a loaf of bread when he passes a 
baker's shop is also an ** undertaker ;"’ and so is he who 
steals the bread and is taken to prison for doing so, for 
he is forced to go to gaol against his will, and undertakes 
to go there in much the same spirit as that in which the 
employer undertakes to accept the conditions of this 
Workmen’s Compensation Act. 

One cannot very well deal with the new state of things 
without taking the old Employers’ Liability Act into con- 
sideration, for it has not been repealed in favour of the 
new Act, but they run side by side; and as the two go 
over a good deal of each other’s ground, but not always 
from the same point of view, complications which were 
bad enough before are now ten times worse. 

If ever an Act required repealing or radically readjust- 
ing, it was the Employers’ Liability Bill, not so much on 
account of the large sums of money which employers had 
to pay as bond fide compensation, but because of the 
small amount of this money which eventually reached 
the hands of the claimants for whose benefit the law was 
enacted; because of the scope it gave to the sham 
claimant, the expense it entailed in legal proceedings, 
and the inadequacy of a jury for dealing with this type 
ofcase. The farming out of real and sham claims which 
were taken over by unscrupulous parties, who bought out 


for a few pounds the man’s chances of compensation, | 


and then energetically worked up the case, with 
‘** got-up”’ evidence and theatrical effects, with which to 
enlist the sympathies of a credulous jury, are so numerous 


and notorious as to render it unnecessary for us to do more | 


than refer to them in passing. All these evils, and the practi- 
cally unlimited liability of the employer, still exist ; so that, 


while the new Act would seem to limit, or at all events | 


to define, the liability, to simplify the legal proceedings, 
and, in fact, to make the whole thing less of a lottery 
than heretofore, all these good points are negatived by 
the fact that a claimant may sue under either Act that 
he may choose; and if he should fail when trying for 


unduly high damages under the old law, he may re- | 


commence his proceedings for a definite sum under the 
new one. 

The new Act has the effect of adding the following 
burdens to employers:—Firstly, it places them in the 


position of an amateur insurance company, /.¢., they | 
have now to compensate their people for practically | 


any accident, without collecting any premium; and, 
secondly, the door for admitting bogus applicants is 
opened wider than ever. 


Then, again, the term ‘“‘ workmen” under this Act is 


about as inappropriate as the term ‘“ undertakers,’ for 


it covers all sorts of people who up to the present | 


were never designated as such. As matters now stand, 
the *‘undertaker” has not only to make compensation 
in cases where he has been guilty of negligence, or where 
there was a vague presumption that he might have been 
guilty of it, but he is now liable when it has been proved 
that he has taken every possible precaution to avert 
accidents—that is to say, he must compensate for 
accidents due to causes admittedly beyond his control. 
Why he should have such a liability thrust upon him 
more than any other member of the community is hard 
to imagine. If his business were of an illegal nature, or 
were he contravening the Factory Act. or were he even 
allowed to carry on his business in his own way, there 
might be some argument in favour of placing this extra 
responsibility on him. 
shops on certain arbitrary and sometimes excellent lines 
laid down for him by a local authority; he may only 


But he may only build his work- | 


work his machinery according to the caprice of a Factory | 
Inspector, who may or may not be an intelligent man ; and | 


the law of the land has done everything to place the con- 
trol of his shop in the hands of the trade agitator. In 
short. the employer is harassed by every conceivable re- 
striction which the law can devise. That factory legislation 
is right and necessary goes without saying; but, when 
the legitimate authority of the employer is so much taken 
over by Government, it is absolutely unreasonable to 
make him pay for accidents the prevention of which is 
impossible. If he were to be made responsible, say, for 
all accidents which occur in the streets round his pre- 
mises, whether he had ever heard of the parties con- 
cerned before or not, it would be no more unjust than 
the present measure. 

The only case in which an employer is relieved of his 
responsibility is when, to quote the Act, ‘‘ the injury to 
a workman is attributable to the serious and wilful mis- 
conduct of that workman.” In other words, the workman 
must to all intents and purposes have wilfully in- 
jured himself, and as expressed in a published résumé by 
one of the insurance companies, “ after past experience, 
few employers would be so bold as to try to prove that 
a man has intentionally inflicted self-injury.” If, there- 
fore, employers are lacking in the necessary boldness, as 
suggested, or if they stand practically no chance of proving 
their case, which amounts to much thesame thing, then they 
may be said to be liable for every accident, whatever its 
nature, to everybody in their employment. 

There is, however, a worse feature than any of the 
above in connection with the new Act, and that is the 
incentive it offers to crime. It is altogether so horrible 
that one would hardly care to mention it, were it not 
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£150 at least.” 


| 


tween their solicitor’s bill and £40. 


at once claim £150 or more, and without an expensive law- 
suit. 
insurance societies show us in a painfully clear and 


unmistakeable manner that there are people, many | 
people, who systematically insure the lives of children 
for the express purpose of murdering them and claiming 
Now the sums for which these 
small, sometimes less 
than £10, and to carry out their nefarious schemes these 
people have to go through all the rigid formalities 
required by insurance companies, to pay a premium or 
two, to face a searching inquiry, and to run a very great 


the insurance money. 


children’s lives are insured are 


risk of detection, and all for the sake of a very small 


gain. The effect of the coming into force of the Workmen's 
Compensation Act will be to place a very considerable 


sum within the easy reach of such persons; for while on 


the one hand it does away with nearly all the risk of 


detection, and the inconvenience with which they had to 
contend in insuring their victims, on the other, there 


are no formalities to be gone through in placing a child 


in employment, there is no money to be paid, and the 
inquiry after death will be no more searching. Then, 
again, who is to prove if a child meets his death by being 


vat, or by having something dropped upon him in a 
| factory, that it was not accidental ? 

Apologists for the existence side by side of two such 
incongruous Acts of Parliamentas the Employers’ Liability 
and the Workmen's Compensation Acts will no doubt be 
able to tind some arguments in favour of such a state 
of affairs, but it would tax the ingenuity of the most 
| ardent anti-capitalist to explain the line of logic which 
guided a Government in maintaining an old and 
admittedly incomplete Act, and producing another and 
| equally incomplete one, overlapping it to some extent so 
as to render confusion worse confounded, and finally to 
set up the new Act as a species of Court of Cassation in 
some respects over the old. But this Court of Cassation 
is purely a one-sided arrangement; for, while the 
claimant may take action and fail to get compensation 
under the old Act, he can recommence and try and get it 
under the new. But the unfortunate employer, when he 
considers that the damages awarded under the old Act to 
be excessive, has not the right to appeal to the new Act 
to have them re-assessed. 

It would be incorrect to say that the public generally 
consider that a workman should be compensated 
gratuitously for all accidents that may happen to him; 
for those people who do not come in contact with him do 
not care whether he is compensated or not: while those 
who provide him with work do not see why they should 
be saddled with the entire expense. But to the economist 
it would seem that, bearing in mind the class of life which 
the workman of to-day is bound to lead, that his unions 
have failed properly to insure him, in spite of the fact 
that they have received enormous sums of money from 
him for that purpose; and that they will not, if they can 
possibly prevent it, allow him to join any insurance 
scheme initiated by the masters for his benefit, it is 
time that somebody took the matter in hand. The 
Government has done this, has done it in an unjust and 
terribly faulty manner, but has done it completely. 


Well, after all, in making the masters take this responsi- | 


bility on their shoulders, the Government are only follow- 
ing out the time-honoured policy of adding one more 
burden to those already borne by the productive capital 
of the country, and its effect can only be to discourage 


those who might otherwise wish to launch out in indus- | 


trial enterprises. Should the * Old Age Pension Scheme,” 
in some form or other, develope into law, we may some 


| day finda Government anxious to cap the present record 


by adding that liability also to the account of the long- 
sufferingemployers. Ifsuch an event should come to pass, 
the Government will presumably transfer to itself the 
title of ‘“‘undertaker”’ in framing the Bill, for it will 


have effectually driven home the final nail in the coffin of | 


British industrial enterprise. 

In this article we have said nothing of the heavy 
premiums which are being demanded by the insurance 
companies for policies under the new Act, as we propose 
to deal with this question later on. We print, however, 
in another column, an interesting letter from a firm of 
high standing and large employers of labour in London, 
which states that they have been invited to insure 
under the Workmen’s Compensation Act ata rate equal 
to twenty times that of their present premium. ‘This 
figure appears to us enormous, and out of all proportion 
to the actual increase in risk; and we shall be glad to 
afford space in these columns to letters from other engi- 
neering employers who may think well to give publica- 
tion to their experiences and their views on this very 
vexed and vital question. 

THE WAR. 

Ir isso much easier to criticise operations of war than 
to conduct them, that any reasonable writer will use 
moderation in the remarks he is tempted to make. We 
say tempted to make, because matters generally go 
wrong in so many unforeseen ways, while information not 





that. in considering the whole question, we must not 





obtainable by the combatants is in possession of the 


| shut our eyes to any point of view that presents itself. 
| The pamphlet issued by the Law Accident and Contin- | 
gency Society contains the following paragraph :—‘‘ Under 
the new Bill the minimum amount of compensation—for 
death—is £150, and the maximum has been fixed at 
We would point out that, whereas the 
relatives of a lad earning 5s. a week would in the past 
receive about £40, in the future they will be entitled to 
If we analyse this statement without 
| prejudice, it means that under the Employers’ Liability 
Act, and tf such a death was due to the culpable negli- 
gence of the employer, the relatives of the deceased child 
stood a reasonable chance of obtaining the balance be- 
But now, if a child 
should meet with his death by any apparently accidental 
means while employed in any factory or other place 
within the meaning of the new Act, his relations can 


The annals of our tribunals, and the records of 


caught in a piece of machinery, by falling into a chemical 
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critic. Consequently he is tempted to take an exaggerated 
view of mistakes which prevent the display of the skill 
for which he looks if he is an enthusiast. We nay 
however, curb ourselves and discount any few remarks 
we have to make on the Spanish-American war, and still 
feel compelled to say that, viewed as a war, the operations 
have been singularly unfortunate. Poor in conception 
and lame in action they appear to the world generally 
We all know that two nations unprepared for war were 
likely to do nothing decisive for some time, but that 
hardly expresses what we have witnessed. The Americans 
possessed no army ready for operations on land, but they, 
at all events, had the nucleus of one, and generals who 
might be trusted to develope their powers and judge 
what they could undertake; and their fleet, though con. 
sisting of heterogeneous vessels, was powerful out of al] 
proportion to that of Spain. The United States have q 
few powerful men-of-war up to date, a few—but very 
few—swift.and powerful cruisers, armoured and un. 
armoured, with a number of coast defence and old 
fashioned vessels. No doubt this is not a handy shape 
in which to have naval power. Such a fleet does not 
lend itself to the delivery of striking masterly blows: but 
considering that the main seat of war is an island neay 
their coast, and a long way from Spain, it would be dif 
cult to find conditions better suited to the United States 
navy. If not good for operations close to their doors, 
what is their fleet good for? What was possible for it 
to do, or what might we reasonably expect ? it may be 
asked. We will endeavour to make some reply. We 
take the region principally concerned, that of Cuba, tirst, 
Well, we expected a fair attempt at a blockade, supple- 
mented by a system of scouting such as would secure 
good information being obtained and prevent surprise ; and, 
lastly, we expected a landing to be effected in Cuba with 
the establishment of supplies of food and arms to the 
insurgents, such as would prevent discouragement and 
suffering, and would prepare the way for the United 
States army when sufficiently formed to land and sweep 
all before it. What has been done? The fleet has so 
little carried out a blockade that a powerful division of 
Spanish ships has gone, if we may believe anything 
reported, into Santiago de Cuba without the American 
tleet being for a long time able to find out for certain 
whether they are there or somewhere widely distant. 
The blockade and scouting has then, so far, broken down. 
The tleet, in fact, instead of doing one thing as well as 
circumstances admitted, has divided and tried whether 
something could not be effected at Puerto Rico, 
and naturally little or nothing has been done. We 


say naturally, for no one knows better than Ameri- 
can officers themselves that ships firing at shore 
batteries effect little or nothing except unde 


specially favourable conditions. The United States 
report, by Captain Goodrich, on the bombardment of 
Alexandria was clear enough to define what ships could 
do against forts. It sounds sarcasm to say that the 
United States warships, with a considerable expenditure 
of ammunition, made a good deal of earth and stones 
fly, killed a mule, and made some men run. In reality 
little more than this was to be expected, little more could 
be done on land, unless the ships closed in, anchored, 
and pressed home an attack on some fort or harbour 
worth the loss and expenditure of ammunition involved. 
Skirmishing with land forts seldom pays. <A few in- 
significant Spanish ships have been captured, but this 
must have happened incidentally under any circum. 
stances. Until quite recently no landing has_ been 
effected in Cuba, because no sufticiently-planned and 
serious effort has been made. It was skirmishing rather 
than the definite establishment of the depot and 
organised system of supply that many of us expected. 
Surely the Americans, possessing as they do soldiers 
'and sailors of ability, must feel that there has been a 
want of definite plan and an absence of result which, 
under the circumstances, is melancholy. Then, again, 
ithe fears of coast attack from the Spanish cruisers 
'seem to us greatly exaggerated. In time of war 
we must make up our minds to the possibility of damage, 
but as we have pointed out before now, the supply of 
ammunition carried by a ship in its normal state is very 
limited. A considerable part of it is only suited to attack 
armour, and a fleet performing a raid, and liable to meet 
an eneniy, can spare so little for incendiary work on 
land, that a Government might well afford to promise 
compensation to any sufferers, on the strict condition 
that no money should be paid to the enemy to secure 
immunity. The Spanish might fire a few hundred 
conmion shell and set on fire a part of some one 
town, and there their power would be ended, and the) 
would be happy if they escaped the clutches of the 
superior American fleet. 

If, however, the United States operations have been 
disappointing, what can be said for those of Spain” 
With all her inferiority, Spain had one strong element, 
namely, a powerful group of cruisers combining speed and 
| powers of attack and defence in an unusual measure. 
| Twenty knots speed, with a 6in. Harveyed steel belt and 
| 6in. quick-firing guns, besides the 10in. pieces, represents 
| great fighting power. This remarkable combination is 
| found in the Christobal Colon; 20 knots speed, with a 
| 12in. belt and 5-5in. quick-firing battery supporting two 
| 1lin. guns, is found in the Princesa de Asturias. The 
| Vizcaya has 20 to 21 knots speed, a 12in. belt, two 1lin. 
| guns, and ten 5:5in. quick-firing pieces, and so on. Thus 
Spain could bring together some six or seven armoured 
cruisers of 20 knot speed, with which might be associated 
one or two unarmoured 20-knot cruisers. Seeing that 
the States had only two armoured and two unarmoured 
cruisers of this speed, there existed an element that 
talented commander might use, and with which he might 
perhaps effect sornething worth doing. Not, we believe, 
against towns on shore, but perhaps by threatening points 
or ships he might use his speed in such a way as to 
detach such a part of the United States fleet as might be 
defeated, and who could say what this might lead to? 
The vé/e suggested is not easy, especially as to coal 
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sly; still, something might be attempted. What 
) ys 6 1 
Mer otually been done? So far as we can learn, these | 
8 have been divided, and half of them, 


ewift cruisers Pepe = " 
that is to Say, the Infanta Maria Teresa, Vizeaya, 
‘lmirante Oquendo, _and Christobal Colon, have 
hoon taken by Admiral Cervera safely into the 
oa of Santiago de Cuba. That is to say, no 
oa ships had been met with, and nothing has 
been so far effected by this fleet except the entrance into 
"harbour now beset by all the most powerful ships in the 
‘American Navy. Will this fleet remain unable to per- 
form anything till aday of surrender ? It seems possible, 
although we must bear in mind that, with higher speeds 
than their enemy, it is conceivable that they might get 
and slip past the American ships, especially 
if they catch these with their fires banked. : 

Yesterday morning came the news of heavy firing, but 
it is probable that no result has been effected beyond 
knocking down some old-fashioned masonry at the cost 
of much valuable ammunition, The Iowa, Texas, and 
\assachusetts represent all the best United States 
battleships, except the Oregon. Can it answer to pit 
these against earthworks and masonry, with the increased 
chance of the Spanish ships taking advantage of the low 
ebb of ammunition to slip out? The fact is that beyond 
the increased chance of capture of these Spanish ships 
at the conclusion of the war, the operations at Santiago de 
(uba can hardly have a decisive effect. J’or this end a 
considerable part of the American fleet must remain 
lying outside the harbour to secure a preponderance of 
force. Probably torpedo boats would be specially valu- 
able, as they ought not to lose much time in getting up 
steam. It is interesting to see how this will end. But is | 
Cervera really in Santiago at all ? 

\s to this very fine squadron of Spanish cruisers, there 
was a moment when a very different object appeared to 
be possibly in contemplation. After the Spanish loss at 
Manila, Cervera’s cruisers were said to be at the Cape 
Verde Islands. Consequently, had he gone to the Vhilip- 
pines, he must have reached them many days before any 
American ships could get there. It was certainly to be 
feared that at some point information might be given to 
America which might be followed by telegraphic order to 
Captain Dewey to leave Manila, but this only amounts to 
saying that the worst that could happen would be that 
Spain would recapture Manila, and give an example that 
the United States tleet declined action. On the other 
hand, had they found Captain Dewey's fleet, they must 
have destroyed it as certainly as he annihilated their own 
weak ships which he found at Manila. No doubt im- 
possibility of obtaining sufficient coals may have forbid- 
den this enterprise; but, on the other hand, it may be 
due to Spanish ambition to contend with the main 
American fleet at the principal seat of war. 

The consideration of the Philippines brings us, however, 
to the one part of the war where we can cordially admire 
both Americans and Spanish. Consideredas an operation 
of war, the attack at Manila can only be spoken of ina 
qualified way. With our views of the limited power of 
ships for shore operations, our readers will not be surprised 
at our not expecting to hear that Captain Dewey's action 
had to be checked at once, probably for want of ammu- 
nition and men. How could it be otherwise? We} 
believe that the Spanish need not at all have dreaded 
what he might do to the town, The few shells 
he had left would soon have been gone. It is curious 
to think how completely he was a possible prey for 
Admiral Cervera, so far we can see, so that we 
watched for some days to learn what would happen. The 
fact is that the best foundation for Captain Dewey's 
enterprise was the possibility that the insurgents might 
help him to establish himself. He may have had better | 
information as to the rotten state of the Spanish defences 
than appears, but under any circumstances we may 
well admire the daring that made him thrust his ships 
into aharbour that they had no business to be able to 
ent2: if any tolerable elements of defence had existed, 
and we must also admire the grand bravery of the 
Spaniards, who fought their hopelessly weak ships to 
the last, and went down with their colours flying. By 
the way, we wonder whether Captain Concha, who fought 
the Don Juan de Austria so gallantly, is the same who 
pluckily sailed the model of Columbus’ vessel out to the 
World’s Fair at Chicago, and who then figured as a cheery | 
little judge in the Transportation Branch. If we 
think the Americans naust be specially glad that he sur- 
vived, To conclude, the Spanish had one trump card | 
in their hand. So far as we can make out they have | 


thrown it away. The sooner they make peace now the 
better, 


up steam 


as 


so, 





THE RUSSIAN VOLUNTEER FLEET. 
_Sixce 1891 the shipping concern known as the Russian | 
Volunteer Fleet--a conjoining of mercantile and possible 

naval matériel still more intimate than our State-aided or | 
naval reserve merchantmen—has been recruited by no fewer | 
than a dozen steamers, ranging mostly between 4000 and 7000 | 
tons gross register, from the stocks of North-East Coast and | 
Clyde yards. In addition a thirteenth vessel, larger than any 
previous ship, has just been launched by the Clydebank Ship- 
building Company, while Messrs. Denny Bros.,of Dumbarton, 
have still another on their stocks of about equal size. The 
steamer just launched at Clydebank, which is named the 
Moskra, is 7400 tons gross and 11,700 tons displacement. 
Her dimensions are:—Length over all, 508ft.; length be- | 
tvoon perpendiculars, 470ft.; breadth 58ft. 3in.; depth, 37ft. 
She is of slightly less power than the Kherson, built in 1895 
by Messrs. Hawthorn, Leslie, and Co., on the Tyne, of whose | 
Wwater-tube boilers so exhaustive and candid an account was | 


recently given by Mr. Gretchen, of the engineering staff of 
the Volunteer Fleet. It is of interest tonote in this connectio 
that in the new vessel the steam supply will also be obtained | 
from Belleville boilers, thirty in number, and that the in- | 
dicated power is set down at 12,500, as against the Kherson’s 
13,150. The safety valves on the new vessel’s boilers will be 


j 


loaded to 250 lb. per square inch, and the boilers have a 
total heating surface of 41,600 square feet, and a grate surface 
of 1394 square feet. 


There are three funnels. The main | 





e 
through a quadrant working on trunnions. This arrangement 
of valve motion permits of the valves being fitted at the back, 
and thereby brings the cylinders and their piston-rods much 
a 

reversing is done by Brown's patent steam and hydraulic | 


cruiser 


associations "’? 
present time are busily engaged in perfecting their organisa- | 
tion by bringing about a great federation of trade unions, 
and that without the establishment of a similar | 
organisation on 
alike of capital and labour, will go by the board. 
dangers can, he declares, ‘only be met by forming a great 
defensive organisation of capitalists and free labourers.”’ 
At present the free labourers, or non-unionist workpeople, of 
the kingdom are as three to one compared with the unionists 
themselves. 
| puzzlingly ambiguous, for he goes on to say: 
be clearly understood that the association must in no way 
be considered as hostile to trades unions as such. 
against the tvrannical exercise of power by employers and | 
workmen that our efforts will be directed. 
was a member of the Trades Unions Commission, on whose 
report trades unions were legalised.” 
know 
employers would be a good thing if it could be accomplished, 
and the present would probably be a favourable time for 
those connected with the movement to speak out plainly, for 
they could be sure of a large amount of support. 
Wemyss and Colonel Dyer formed part of a Committee which, 
we understand, was formed in view of engineering difficulties, 
and which held meetings not very long before the latter’s death, 
with the object of forming a permanent federation of em- 
ployers’ associations. Amongothersconnected with that under- 
taking were representatives of numerous industries, includ- 
ing, it is stated, such leaders as Sir W. T. Lewis, of the Coal- 
owners’ Association, Sir B. C. 
of the South Metropolitan Gas Company; the Hon. W. W. 
Vivian, of the Dinorwic Quarries : 
of the Chamber of Shipping: 
manager of the Shipping Federation; Mr. Alexander Siemens, 
| president of the London Association of Engineering EKm- 
ployers ; 


propelling machines consist of two sets of three-cylinder | 
vertical triple-expansion engines, having cylinders 36$in., 

Glin., and 103in. diameter, with 54in. stroke. 
intermediate-pressure cylinders are fitted with piston valves, 
having approved adjustable packing rings, while the low- 
pressure cylinders are fitted with treble-ported flat side valves 
with a special type of relief frame at the back to relieve them 
of steam i 


The high and 


pressure. All the valves are worked by a single 
xcentric radial valve gear, operated by a single excentric 


loser, thus economising space in the engine-room. The 


ngine. Thespeed of the Moskra is toreach 20 knots—a quality | 


which will contribute greatly to her efficiency as an auxiliary 
With this latter object in view the | 
decks are strengthened and supported in such a way as to | 
admit of eight guns of 4#in. calibre, and an equal number of 
Sin. calibre being mounted in time of war. 
the ammunition are portable, and will be kept on shore at 
Odessa ready to be put on board at a moment's notice, and 
arrangements are even made for ammunition hoists to enable 
ammunition to be served quickly to the guns. 
classed 100 Al at Lloyd’s, and is subdivided by ten water-tight 
bulkheads, which would enable her to float with any two 
adjacent compartments flooded. 
fitted fore and aft, having a total capacity for 950 tons. 
discharge of her ordinary vocations in times of peace, the 
Moskra will maintain a regular service between Odessa in 
the Black Sea and Vladivostock on the Siberian Coast. 
holds and hatchways are arranged so that she may be able to 
carry a large quantity of machinery and other engineering 
material on the outward voyage, as well 
emigrants, also first-class and third-class passengers. 
the homeward voyage the staple cargo of the vessels of this 
company is tea. 
and well-designed scale which characterises the vessels of the 
fleet is provided for 74 first-class passengers, 50 third-class, 
and 1536 emigrants or troops. 
given to the ventilation of the vessel, which is carried out by 
means of sixteen special ventilating fans, each of which is 
driven by a separate electric motor, 


in time of war. 


The magazines for 


The vessel is 


Water ballast tanks are 


as a large number of 
On 


Passenger accommodation on the spacious 


Special attention has been 


SEQUEL TO THE ENGINEERING STRIKE. 


Wav is to be the sequel to the engineering strike? It 
ooks as though it may possibly be a great combination of 
3ritish employers of labour in numerous trades. This is “a 


large order,’ but not so large but that some authorities— 
hard-headed men of business, too 
What, otherwise, does Lord Wemyss mean by the memoran- | 
dum he has just issued as head of the Free Labour Protection 
Association, addressed ‘to all employers and employers’ 


are prepared to give it out. 


He points out that trades unions at the 


he says 
liberty, 


These 


the part of the employers all 


At the same time this manifesto appears to us 
* I wish it to 


It is only 
As for myself, I 


We should like to 


exactly what all this means. An amalgamation of 


Lord 


3rown; Mr. George Livesey, 


Mr. John Carlisle, member 
Mr. G. A. Laws, general 


Mr. T. F. Rider, of the National Association of 
Master Builders ; and other representative employers. 
THE 


TORPEDOING ALBEMARLE. 


Tuer blowing up of the armoured gunboat Albemarle, of 
the Confederate navy, by a torpedo, during the American 
civil war, is now being frequently referred to in discussions 
on the part which the torpedo may play in the present war 
between the United States and Spain. In the early part of 
1864 a Union fleet of six gunboats blockaded the Roanoke 
River, and the Confederates fitted up the Albemarle to 
destroy these vessels. She was 124ft. long and 24ft. beam, 
completely encased in iron, and having the sides above 
the main deck sloping inward at a very flat angle, 
and carrying an iron armoured roof. The main or gun 
deck was, therefore, entirely enclosed, the sides being pierced 
with six port holes for good-sized guns. There were also 
two 100-pound rifles on pivots, and a secondary battery of 
howitzers. The stem had asharpram. In the first engage- 


OF THE 


| ment, in May, the Albemarle sunk one gunboat and disabled 


another, and later on it did considerable damage to other 
gunboats without receiving any injury. An attempt at 
ramming was made by two gunboats lashed together, but the 
Albemarle sunk one and badly injured the other. The 


| sloping plates deflected the projectiles rained upon them, and 


sustained no injury of importance. After the last affair the 
Albemarle went about eight miles up the river and anchored 
off a wharf, being protected by Confederate troops on both 
banks of the river, and by a boom of logs. Lieutenant 
William B. Cushing organised an expedition to blow up the 
vessel with a torpedo loaded with powder and fired by a 
lanyard. The torpedo was on the end ofa spar projecting over 
the bow of a small launch, which spar could be lowered when 
necessary. He had twelve men in the steam launch, and on 


| a dark night made his way up the tortuous channel of the 


river. When making for the Albemarle, the launch was seen 
by the sentries on board, and firing began as soon as the 





In | 


Her | 


alarm was given, and Cushing steered straight to the boom of 
the logs, which were broken by the force of the blow, the 
launch reaching the Albemarle and exploding the torpedo 
almost at the moment that a shot from that vessel sunk the 
small craft. Owing to the interference of the boom, the tor- 
pedo was not placed to good advantage, but it opened the 
seams so that in the confusion the pumps were deserted and 
the vessel sank. No attempt was ever made to raise it. 
Some of the launch’s crew were killed, and others escaped, 
and one of the first real torpedo boats of the United States 
navy was named the Cushing, in honour of the officer who 
so successfully conducted the attack on the Albemarle. 

CONSUL’S ADVICE. 


FOLLOWING THE 


Iv there is one point more than another on which our 


| consuls insist ad nauseam it is the necessity of preparing 


documents for foreign circulation in the language of the 
country to which they are sent. We are continually being 
told that this is one of the reasons that foreigners manage to 
usurp markets which have long been looked upon as our own, 
and it is only within the last few days that a report has 
shown the advantage that the German youth receives from 
a liberal education in foreign languages. We are quite in 
accord with her Majesty’s consuls on this point. It is, how- 
ever, as well to be careful how one enters the domain of 
foreign technical languages, as the following extracts from a 
circular show :—‘ We pique ourselves,” says the circular, 
“on making you known that the sale of the has, by 
us, undertaken. This preparated, exclusively arranged by 
some vegetables, is entirely spoiled about something hurtful 
to the steam boiler blades. By our preparated every 
calcarious substance is neutralised, reducing it to power, and 
at the same time steam boiler blades are conserved from the 
usual corrosion, not only, but the ebullition, is totally 
avoided, as it appears about some very interesting experi- 
ments, which have been made in several establishments.’ In 
conclusion, the circular adds, ‘“‘ To be willing, this preparated 
may be decomposed.’ Comment is unnecessary. 








SHORT NOTICES. 


(iutta-Percha, A course of Cantor Lectures recently delivered 
before the Society by Dr. Eugene F, A. Obach. Reprinted, with 
additional] matter and illustrations. Society of Arts. Price 2s. 6d. 
London: Printed by William Trounce. 1898.—This is a complete 
reprint with additions of the excellent papers of which we gave a 
lengthy abstract in THE ENGINEER of May 6th. As we have 
already said, the book must be the standard work on the subject 
for some time to come. Dr. Obach has very kindly written to 
acknowledge our review of his lectures. His letter concludes: 
‘It might also be of interest to some of your readers to learn that 
a collection of some of the botanical and other specimens and 
objects, as well as some of the diagrams used to illustrate my 
lectures at the Society of Arts, wil] be exhibited at the soirée of 
the Royal Society on Wednesday, June 8th; and again at 


| a conversazione at the Royal Institution on Friday, June 11th, 


after Lord Rayleigh’s discourse on ‘Some Experiments with the 
Telephone.” A few experiments will also be shown on both 
occasions, illustrating some of the principal properties of gutta- 
percha.” 

Automobiles Rails. Par’ G. Dumont. Paris: Gauthier 
Villars et Fils. Masson et Cie. Price 2f. 50c., and 3f.—This is 
the latest addition to the ‘‘ Encyclopedie des Aide-Memoire.”” Like 
other volumes of the series which we have noticed, it is very good 
as far as it goes, but is rather sketchy in nature. It deals with 
the various systems which have been used for the propulsion of 
tram cars. The first chapter deals, all too briefly, with steam 
systems, the Serpollet alone being described at any length. Inthe 
second chapter the Mékarsy and Popp-Conti compressed - air 


sur 


| systems are described, and in other chapters various gas and oil 


| whilst rope traction is disposed of in less than four pages. 


| information and statistics obtained from official sources, 


engine and carbonic acid and ammonia systems are mentioned, 
The 
remainder, and the larger part of the volume, is taken up with the 
study of electric systems of various kinds. 

The Electric Wiring and Fitting Details Book. By W. Perren 
Maycock, M.I.E.E. London: Whittaker and Co. Price 2s. 6d. 
net.—-This is a series of sheets measuring 13in. by 8$in. bound up 
in oblong book form, but perforated for ready removal. The 
sheets are divided into columns, designed to form an “expe 
ditious, convenient, and methodical means for noting down all 
particulars concerning the wiring and fittings for any elec- 
trical installation.” A special method of using the sheets is 
suggested and exemplified in an appendix. The volume is neccs- 
sarily rather too large for comfort, but the arrangement permits 
of one cover and the used sheets, if left in the book, being doubled 
back out of the way. 

Coal Statistics, Fifth annual edition. Compiled from the latest 
Published 
annually. Philadelphia: Alder and Ruley. Price 50 cents. 
—This little volume is described in a sub-title as a ‘‘ Manual giving 
complete directories of all coal mines in the United States, together 
with statistics of production, distribution, and other matter relat- 
ing to the coal trade in general. This is the fifth annual edition. 
The former editions appear to have met with some success in 
the United States. It is only of minor interest to the English 
reader. 

The People’s Guide to the Workmen's Compensation Act, By R. 
M. Minton Senhouse and G. F, Emery. Price ld. London: Bemrose 
and Sons, Ltd.—A short and succinct pamphlet on a serious ques- 
tion of the day, handled with great ability by two legal men. It 
is to be recommended to all those who wish to gain an insight into 
the intricacies of the increase in the liability of employers, without 
wrestling with the legal phraseology of the Act itself. It is not an 
insurance office publication, as is the case with nearly all the 
literature on this subject. 


1898, 


BOOKS RECEIVED. 

Proceedings of the South Stajtordshive Institute of Trou and Stel 
Works Managers. Session 1896—97. Vol. xii. Brierley Hill: 
Printed by Ford and Addison. 1898. 

Transactions of the North-East Coast Institution of Engineers and 
Shipbuilders. Vol. xiv. Parts IIL, 1V., and V. Session 1897—98. 
London and Neweastle-upon-Tyne: Andrew Reid and Co., Limited. 
1898. 

Die Eisenvost. 
Eiisenbahnen, Eisenconstructionsiwerk-statten 


Ein Handbuch fiiv die gesamute Eisenindustrie fir 
Staats- nad Commrunat- 


verwaltungen, Tugenievre, vs. Von Louis Edgar Andrés, 
Mit 62 Abbildungen. Wien, Pest, Leipzig: A. Hartleben’s 
Verlag. 1898. 

Stage Construction : Examples of Moder Stages selected Siow 


Playhouses recently erected in LUPO, with descriptive and critical 
text. Being a supplement to Modern Opera-Houses and Theatres. By 
Edwin ©, Sachs, Architect. With six plates and 170 illustrations 
in the text. London: B. T. Batsford. 1898. Price £3 3s. net. 
The Heat Efficiency of Steam Boilers: Land, Marine, and Loconc- 
tive. With tests and experiments of different types, heating value cf 
fuels, analysis of gases, evaporation, and suggestion s for testing boiler: 
By Bryan Donkin. With numerous tables, plates, and illustrations 
in the text, London: Chas, Griffin and Co., Limited. 1898, 
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LIVERPOOL 


Tuesdtil Muy 2th, 1898. ; Route A= 30 miles & furlongs, cid 
Oruskirk, Rainford, and Knotty Ash. 

















MOTOR 


WAGON TRIALS 


Thursday, May 26th, 1898.—Route B = 35 miles 7 furlongs, via 
Prescot, Rainhill, Sankey, und Widues. 
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THE JAPANESE CRUISER TAKASAGO., stout steel shields. Upon the summit of these sponsons, 
—- on the upper deck, are four shielded 12-pounder guns of 
Tus Japanese protected cruiser Takasago, illustrated on similar extent of training. There are eight 12-pounders upon 


page 530, which came into Portsmouth Harbour to coal on 
Vriday last, is distinctly, as regards armament and propelling 
machinery, the latest development in second-class cruisers 
afloat. 

She is of the following dimensions, &¢ Length between 
perpendiculars, 360ft.; beam, 46ft. Gin.; draught, 17ft.; dis- 
placement, 4300 tons ; indicated horse-power--maximum, 
15,500; estimated speed, 24 knots; coal bunker capacity, 
1000 tons. This last particular is not, however, we assume, 


FREDO T VANE. 





the upper deck, within special shields of considerable pro- 
tection capacity, so as to secure the gun's crews. The fight- 
ing tops are not circular, as in British war vessels, but 
kidney-shaped, one lobe being on either side of the mast- 
head. Each lobe has a 2}-pounder mounted within it, upon 
a pedestal, which revolves with a capacious steel shield to 
protect the men working the gun. These guns havea special 
automatic breech opening mechanism. Thus the problem of 
protecting all the crews at the various gun positions has been 





THE TAKASAGO--STERN VIEW 


her coal capacity at normal draught; but 1000 tons would 
probably bring her down at least 2ft. in the water, making 
her draught about 19ft. Nevertheless, the Takasago has a 
very good percentage as to coefficient of fineness below the 
water-line, it being 0-53 of the solid rectangle, or slightly 
higher than that found in the Edgar type. Moreover, the 
vertical character of the lines just above the water-line area 
lends itself to the carriage of addittonal fuel without undue 
immersion, and even a draught of 19ft. is only equal to that 
of the Charybdis, acruiser of almost identical displacement in 











practically solved. The kidney-shaped tops are supported 
and stiffened with strong steel brackets, so as to sustain the 
weights of guns with mountings and shields. We should 
fear, however, that their weight in a sea-way would somewhat 
impair the stiffness of so narrow a vessel, particularly as the 
Sin. guns are carried at a great height, and their weight being 
over 15 tons, independently of the mounting. 

The axial fire fore and aft of the Takasago is very remark- 
able in hitting power. The number of guns which can be 
trained in this direction, either way, is as follows, and their 








THE TAKASAGO—PLAN 


(, sin, QF. guns KE, 4‘7in. QF. guns F, 


ourownnavy. This vessel is protected bya turtle back armoured 
deck, extending from stem to stern, Zin. on the flat to 44in. 
on the slopes thick. There are four above-water torpedo 
tubes, on the beam and quarter, and one fixed bow tube. 

The armament of the Takasago is of an exceptionally 
powerful character, when we consider her very moderate dis- 
placement. It comprises two 8in., ten 47in., twelve 12- 
pounders, and six 24-pounder guns, all being of quick-firing 
nature. The disposition of the armament has been uncom- 
inonly well thought out. The two 8in. quick-firers are mounted 
upon the forecastle and poop-deck, pointing fore and aft, 
With extensive arcs of training, and are well protected over 
their breech portions by stout Harveyed steel hoods ; they are 
at the same height above the water-line. All the 4°7in. guns 
are upon the upper deck, five on either beam, the forward 
and aft pairs being within sponsoned positions, so as to 


be capable of being trained axially. All are protected with | excessive superstructure, and the very modest proportion of 





12-pounder Q.F. guns 





H, sin. Ammunition Hoist I, Torpedo Tubes 


hitting energy is also given for five minutes’ consecutive 
fire : 


Axially. Rounds Working 
Forward or in energy in 
aft. five minutes. foot-tons. 
One sin. quick-firer .. e ree: ee 
Two 4°7in. quick-firers SO .. .. T310 | 
Two 12-pounders 100 42,000 
Two 2}-pounders 200 14,000 


289,295 

The aggregate amount of fire energy which would be 
developed by five minutes’ consecutive fire from all the guns 
of this cruiser would be 876,890, or practically one million 
of foot-tons. This is by no means admitting of very rapid 
rates of firing, but with such only as have been obtained in 
ordinary practice. 

A distinguishing feature of the Takasago is the absence of 








| when the telegraph was not at work. 
| turn round, the arms being moved by long iron rods with 


| 


| cowls which is employed. Possibly artificial ventilation is 
| resorted to in a larger measure than is the case upon British 
| and most other war vessels, but the difference is striking. 

| We conclude by giving a comparative statement of the 
various features of the Takasago, and of the Astrea, one of 
our own vessels of equivalent type and displacement. 


Takasago. Astrwa. 
Length between peryendicwars feet 360 320 
Beam, feet vated pa nh 465 40 
Draught, feet .. 17 ED 
Displacement, tons 4,300 1360 
Maximum horse-power , -. 15,500 vll2 
Normal coal capacity, tons.. not known 400 


Normal bunker capacity, tons . 


. not known 
Speed, knots, maximum “ 9} 


two Sin. Q.F. 
ten 4‘7in. Q.F. | 
** ) twelve 12-pr.Q.F. 
six 24-pr. Q.F. 
foot-tons. 
Aggregate gun power developed by 
five minutes’ consecutive fire 876,890 .. . 601,400 
Showing an increased proportion of 50 per cent. of striking 
| energy in foot-tons in favour of the Japanese cruiser. This is 
scarcely a pleasing reflection. The propelling engines are by 
Messrs. Humphry and Tennant. 


two in. Q.F. 
eight 4*7in. Q.F. 
eight 6-pr. Q.F. 
one 3-pr. Q.F. 
foot-tos. 


Armament, guns 








SEMAPHORE TELEGRAPHS. 

THE curious old system of semaphore telegraphs, though 
now nearly forgotten, was regarded as a wonderful thing in 
its time. It undoubtedly rendered most important services 
to this country ata very critical period in its history, and 
therefore may fairly be regarded as worth recalling. 

| The idea of conveying messages by visible signs is, of 
| course, of unknown antiquity, but until the invention of the 
telescope it could only be imperfectly carried out. To the 
French belongs the honour of having first devised and carried 
out ona practical scale a really good method of telegraphing 
by signals from point to point. A M. Chappe set up a line of 
telegraphs between Paris and Lille in 1794, when the Govern- 
ment of the National Convention was at war with several of 
the Great Powers. The dispatching point was on the roof of 
the Louvre, the first observing station being at the top of the 
church tower at Montmartre, and soon to Lille. Anupright 
post carried a large crossbar, pivoted at its centre. At each 
end of this bar was a small vertical arm, also pivoted. Both 
the large arm and the two small ones could be moved by 
ropes passing over wheels or pulleys, and worked by a handle 
below. It is plain that by tilting the crossbar up and down, 
and altering the position of the small arms as well, a con- 
siderable number of signals could be sent. The plan worked 
so well that another line of telegraph, from Paris to Landau, 
in Bavaria, was established in 1796. This started from the 
Tuileries, and consisted of a horizontal bar 50ft. long, with 
four supports. Five movable arms were attached to the bar, 
and two more toa couple of the supports. As each arm could 
move to seven different positions, no fewer than 823,543 
combinations were possible. Being a fixed construction, 
however, it could not be turned to suit a line of telegraphs 
branching off from the main system, whilst Chappe’s single 
upright post could easily be arranged to turn round. 

Under the Consulate and the Empire the semaphore tele- 
graph system was greatly developed all over France. The 
genius of Napoleon thoroughly appreciated its advantages, 
and a travelling telegraph sometimes accompanied the army. 
In England also the merits of the invention were soon 
recognised, and by 1796 there were lines of semaphores from 
the Admiralty to Portsmouth and to Deal. One of these 
consisted of a frame with six octagonal discs, pivoted horizon- 
tally, and opened or closed by levers and cords. Thirty-six 
different signals could be sent, enough for the alphabet and 
numerals. This “shutter” telegraph seems to have been 
designed by the Rev. John Gamble, chaplain to H.R.H. the 
Duke of York. The Duke himself, as commander-in-chief of 
the army, took great interest in the svstem, and had much to 
do with its adoption. There used to be two telegraphs at the 
Admiralty, for the Deal and Portsmouth lines respectively. A 
view dated 1804 shows them both, but one isa mast with three 
arms on each side, remarkably like a railway signal-post. What 
may be termed the signal-box was on the roof of the Admiralty, 
at the point where the left wing projects towards Whitehall. 
A similar box, with a telegraph, was on the roof of Chelsea 
Hospital, forming the first intermediate station. The next 


| was on Putney Heath, the third on Kingston-hill; there was 


another at Esher, and altogether twelve stations. At each 
post observers were constantly on the watch, provided with 
telescopes. There seem to have been thirty-one stations on 
the London and Plymouth line of telegraph, eight of which 
formed part of the Portsmouth communication. On a clear 
day a short message could easily be sent from London to 
Portsmouth, or vice versd, about seventy miles, in five 
minutes. As the mail coaches, so late as 1837, took nine 
hours, the difference was as great as that between the electric 
telegraph and an express train. 

The first receiving and transmitting station on the Deal 
and Dover line of telegraph was not much more than a mile 
from the Admiralty, at West-square, near the Elephant and 
Castle. This post signalled to another on Telegraph-hill, 
near New Cross, about three miles further. A single signal 
is known to have been sent from London to Deal, nearly eighty 
miles, in 24 minutes, and a short message in 7 minutes. At 


| one time there was also a line of telegraph from London to 


Great Yarmouth, but it was given up in 1814, and two years 
later a new system, invented by Sir Home Popham, replaced 
the old semaphores at the Admiralty. A tall, hollow mast of 


| fir planks bound together, carried two arms opposite to each 
| other at the top. 
| mast. 
| nised to mean certain letters, words, or figures, or making 


Both could be made to shut up within the 
By moving them in various ways to positions recog- 


one arm disappear, a sufficient number of signals for all 
practical purposes was obtained. Of course, it was necessary 
to indicate at starting whether ‘the combinations would 
indicate letters, figures, or words. In the latter case, im- 
portant messages could often be sent by two or three move- 
ments of the arms. A third arm, half way up the mast, was 
only protruded as a sign that a message was going to be sent 


| or was not finished, all three arms shutting up out of sight 


The post was made to 


toothed wheels at the top engaging with the axis of each arm. 
Down below, in the signal box, there was an endless screw 
upon the end of the long rods, this screw working a pointer 
whose movements necessarily corresponded with those of the 
arms at the top of the post. A handle, with bevel gear, 
formed the means of rotating the rods. 

In France night telegraphs by means of lamps were used, 
and occasionally here, but the semaphore was in the main 
only for day use. Of course, its weak point was that clear 
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weather throughout the whole line was absolutely necessary. 
Messages often got stopped en roufe by cloudy weather or 
rainat some point. One great moarit, on the other hand, was 
the facility of sending messages in cypher. The intermediate 
sigaalmen had only to repeat the signals they saw given, 
whilst not even the first despatcher need understand what 
was sent if someone having the clue dictated the movements 
t> be made. As a fact, the code used was often changed. 
The cost of working the telegraph between London and Ports- 
mouth was estimated at from £3000 to £3500 a year, seven 
hours a dav being considered the average period it could be 
used in summer, and five hours daily in winter; that is, in 
clear weather, but there were found to be about 108 days a 
vear when it was not fine enough for signalling. It was not 
discontinued till December 31st, 1847. There was a telegraph 
batween Holyhead and Liverpool, an illustration of which 
appears in the “Arcana of Science and Art ” for 1828. It 
consisted of a mast with three arms on each side, the inven- 
tion of Lieut. Watson. On the top was a flagstaff and cross- 
trees, the whole being secured by four chains. Most of the 
combinations indicated nautical terms, names of ports, of 
Liverpool ships and shipowners, &c., and its principal use 
Was in connection with such subjects. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





EARLY ENGINE GOVERNORS. 

Sir,—Will you kindly publish this letter of thanks to Mr. 
William Moor and to * Miller,” for their answers to my letter in 
vour edition of May 20th, as to the origin of the governor ! 

Neither writer has, however, solved the difficulty, for neither of | 
them refers to a publication of an earlier date than 1814 ; although 
Mr. Moor says that in Robertson Buchanan's work of that date he 
refers to sketches made by himself, from a mill, in 1790. The 
earliest publication I have as yet been able to find is that of the 
specitication of Thomas Mead’s patent of 1787, No. 1628, ‘* Regiv- 
lator for Wind and other Mills.” I gather from this specitication 
that Mead was, or at all events believed himself to be, the inventor | 
of the governor. He shows it applied to furling and unfurling the 
cloth of windmill sails, and for other corn-mill purposes. 

Watt's patent for the double-acting engine is dated 1782. There 
is not any mention of the governor in this specification. 

Farey, page 437 of his edition, 1827, says :—‘‘In the years 17M 
and 1785 Messrs. Boulton and Watt made several rotative engines | 
at Soho. . . One of the first of these was set up at Mr. Whit- | 
bread’s brewery . . . and others at . . All these were | 
single-acting engines of about 10-horse power, the cylinders 24in. 
diameter, and the pistons making 6ft. stroke and eighteen strokes 
per minute. Mr. Whitbread’s engine was set to work in 1785. 

*‘ In their general appearance these engines were very much like 
that represented in Plate XI., having the same kind of parallel 
motion, sun-and-planet wheels, and yorernor: but the cylinder, 
with its nosels or pipes, and the air pump and condenser, being for 
single action, were nearly on the same construction as the engine 
in Plate XI. . . . The connecting-rod was made sufticiently 
heavy to impel the tly-wheel during the returning stroke of the 
piston.” 

If Farey be accurate in this statement of the governor being used 
by Watt in 1785, then Mead’s patent is two years too late ; but J | 
doubt the correctness of Farey’s statement. He was writing forty- 
two years after the date of the erection of these engines. 

FREDERICK BRAMWELL. — | 

5, Great George-street, Westminster, S.W., June Ist. 





| fourth time, I feel my position impregnable. 


venture to ¢ 
give my views. 

In the first place, the word ‘‘ balancing” seems to me to be very 
It does not at all follow that because an engine is perfectly 





vague, 


balanced as far as deadweight is concerned that it will not cause 
vibration, nor does it follow that because an cngine is out of 


balance it must shake a ship or a building. I quite agree with 
you that experiments made to test the steadiness of engines by 


running them without steam may be most misleading, and | can 


give an example in point. 
have a working model of a single-acting inverted engine which 


will run up to 2000 revolutions or so with such steadiness that it | 
suffices to let it stand on a table and couple it by a flexible pipe to 
This engine | 


a boiler supplying steam at about 60 Ib. pressure. 
has a cylinder lj}in. diameter and Zin. stroke. 
weighs about 3lb. The engine is wholly unbalanced. 


The tly-wheel 


gear, | can drive this model bya lathe without steam ata high speed. 
It will then jump all over the place, and must be cramped to the 
bench, 


wooden rod, | can make the engine run at a considerable speed, 
and there is very little vibration— not one fourth as much as 
takes places when I use the lathe. ; 

It would make this letter far too long to explain why these 
things are so, but with your permission | may perhaps return to the 
matter, and say something more concerning what does and does 
not take place in balanced and unbalanced engines. 

I may add that, as | have already stated, a very large German 
liner, whose engines are in most perfect balance, the proportions 
being all worked out by eminent German mathematicians, has abso 
lutely no vertical vibration; but she has a transverse vibration, 
which severely interferes with the comfort of every one on board. 

June Ist. VAUXHALL, 


Sin,—in your editorial this week you complain that | have 
fallen short of courtesy to yourselves in my communications on 
the above subject. 
you find objectionable in this sense: my excuses being that, in 
these days of high-pressure it is so necessary to be emphatic, that 
mere politeness is too often lost sight of. At the same time, | 
would plead a moment's licence for one last malicious dig : which 
is to remark that even now, after reading your article for the 
In fact, that you 
have unconsciously done so much to strengthen it, that I might 
be well content to leave it as it is; but that would be discourtesy 
in earnest, in my perhaps peculiar view. 

On the principle of returning hardest hits first, I protest 





strongly against your penultimate paragraph. The methods of | 


balancing put forward by me were given distinctly for what they 
were worth. I did not claim unreasonable merits for them ; and 
I did not hide their faults. | particularly referred to the defects 
which make the one you sarcastically describe impracticable, and 
defined what was necessary to correct them. Most certainly I 





| did vot design it for helping the engine over the dead points ; and 
I take strong exception to your remark associating me with the 


‘‘cranks” that pursue this idea with such assiduous fatuity. 
Evidently you wrote it under a complete misapprehension of what 


| consider the most important and suggestive portion of my | 


seemingly too comprehensive paper, viz., that treating of the 
desirability of making the direction of stress on the bearings 
rotate round the journal centres, in order to entirely suppress 
knocking. The fact that thereby the turning moment is im- 


proved was and is a matter of comparative indifference to me. 


My paper does not bear the construction you seek to put upon it, 
in this and other points ; and, as you do not do me the honour of 
publishing it, except in mutilated paragraphs, I can only ask 
readers to do me the justice of perusing it in the original: say, in 
the records of the Manchester Association of Engineers. 





You sneer at, or at least you refer with ungenerous contempt | 


to. my acknowledgment of a mistake. I am proud indeed of that 


| feat, and, in view of certain inner convictions, am wondering 





Sik,—lIf Sir Frederick Bramwell will turn to the April number, 
1798, of ‘*Nicholson’s Journal,” he will find the following :— | 
**Bunce, of the Admiralty, invented the governor of Watt (so- 
called) ; it was communicated to the Society of Arts, and soon 
after adopted in the steam engine.” Can any of your readers say 
who Bunce was, and whether he invented anything else’ 

Penalverne, Penzance, 0. G. BoxirHo, Lieut-Colonel. 

May 31st. 


marine per yecolution of the evank. 


THE MAGNET AND THE SPECTRUM. 
Sin,—At a time when so much attention is being paid to X-rays, | 
and new developments of the theory of light, it will not be in- 
appropriate to direct attention to a passage in the British | 
‘yclopedia, published by Orr and Smith, Amen Corner, in 1835, 
The passage in the article on ‘‘Spectrum” runs as follows: 
** One of the most extraordinary effects which has resulted from 
the action of coloured rays is the communication of magnetic | 
powers to metallic bars. Dr. Morichini, of Rome, was the first 
person who discovered the properties which he considered were | 
confined to the violet rays. At that season of the year when the 
light of the sun is most powerful, he admitted it into his chambers 
and having formed a coloured spectrum by means of a prism, he | 
collected the violet rays in the focus of a convex lens, and by moving 
the lens parallel to a steel needle, he made the focus of the violet 
rays pass from the middle of one extremity of the needle to the 
other, and always in the same direction, without touching the 
other half. By continuing this operation for nearly an hour, the 
needle was found to be completely magnetised. . . . . The 
sume result was obtained by Dr. Carpi at Rome, and Mr. Cosimo 
Redolfi at Florence. . . . . When the violet light was passed 
through the thick smoke of burning sugar, the needle showed only 
a very slight degree of magnetism.” Further on it is explicitly 
tated that in 1817, when Dr, Playfair was in Rome, he saw the 
sirae experiment carried out with perfect success, Perhaps some 
of your readers can tell me whether these statements are true or 
not. F. CHARLES, 
Bristol, May 30th. 











BALANCING STEAM ENGINES. 





Sin, Mr. Whitcher is obviously far too irascible to carry on a 
‘liscussion with profit to himself or anyone else, and I intended to | 
take no notice whatever of his last letter: but apart altogether 
from Mr. Whitcher’s vaticinations, the subject is one which 
deserves to be thrashed out far more fully than has yet been done. 
It is. | think, beyond dispute that a great deal too much has been | 
made of vibration in electric light stations. It has been greatly 
exagyerated, and were it worth while I could give you illustrations 
of this which would be both curious, and amusing. I recollect 
one case myself some years ago. The individuals who complained | 
got a party of experts together, and took them into the house 
which suffered. Having remained for some time, they sent a request | 
round to the station that the engine complained of might be | 


started. In reply they were assured that that particular engine | 
had been running all the morning, and was running then. I need | 
scarcely add that no more was heard of the action. ' 

| 


When a copy of Mr. Whitcher’s paper came into my hands | 
inced at it and put it on one side. After reading your first 
article | took it up again, and since I have read it through very 
carefully two or three times. Mr. Whitcher labours under the 
difficulty that he cannot make his meaning clear because of defects 
in style. I am not sure now that I really understand him, and, 
what is worse, ] am not sure that -he understands himself, or that 
he has really mastered the details of a very intricate subject. I 





} well-known fact ‘‘an investigation” is an affectation ; 
‘masterly ” is a contradiction. 


whether you could emulate it. 


Now, as to the connecting-rod intiuence, why have not you quoted | 


the following sentence in full’ The argument to a clause made to 
masquerade as a complete sentence is scarcely worthy of you. It 
reads: -‘‘It,” /., ‘*the disturbing effect of the angularity of 
the link” - Query: What is the objection to a perfectly proper 


term like this in lieu of clumsy repetitions of such cumbrous | 
‘‘adds or subtracts inertia pressure | 


diction as connecting-rod / 
in a proportion of the primary or crank component, irhich has four 


heing ] aot 0 dey. aad 


180 deg. and ] 
i E 
The italics are what you omit. In its place this forms a 


crank. 


| most complete statement of the numerical value of the irregularity 


due to the connecting-rod, It could not be put more tersely 
and accurately. Even standing alone, a very little aptitude 
in mathematics—and really one cannot be always assuming 
in one’s hearers the ignorance of babes (that would be the very 
summit of discourtesy )—renders it clear. And read what follows: 
“If + = 4, the maximum influence is ‘26 of the primary free 
force: if r = 3, it is "35 thereof. These disturbances are not 
negligible, therefore.” 

What is defined as ‘* primary free force,” or ‘‘the primary or 
crank component,” is the inertia force that would be produced if 
the connecting-rod were very long, so that the ‘‘ secondary free 
force" due to the action of the rod were negligible. The equations 
show that with rods of ordinary length the secondary free force 
may be as much as one-fourth of that of the primary free force, 
and that it alternates twice as rapidly as the latter. 
when we couple engines side by side on opposite cranks, although 
the two primary free forces balance, the two secondary forces add, 
So that the engines are still out of balance to the extent of 50 per 
cent. of the force due to one engine; and, what is perhaps 
worse, the alternations of the unbalanced force are of double 
rapidity. 

This applies likewise to the form of engine you advocate. With 
rods as short as four crank lengths, the want of balance—to say 
nothing of the double rate of vibration—will be as great as though 
one of the pair of lighter engines stood alone. With rods of five 
crank lengths it is still-as much as four-fifths. Are these any- 
thing like insignificant effects’ This replies to your third para- 
graph also, Messrs. Robinson and Schlick are well able to take 
care of themselves, and their views are so well known—may I say 
outside of THE ENGINEER office /—that I have no need to refer to. 
them. 

At the end of your second paragraph you seem to me hopelessly 





| at’sea : and the !ittle island error of mine you think you descry 


on the horizon is but a mirage. Are we to take it that you assert 
that unbalanced inertia forces exert no stress on the engine frame? 
Or what inference are we to draw!’ Really you force me to 
exclaim that the mathematical member of your staff ought to 
take this in hand. 

Next, as to the “ masterly investigation” of Mr. Rigg. I cannot 
understand your application of the substantive, much less of the 
adjective. To call a laboured proof of a self-evident and perfectly 
to term it 
Do you wish us to believe that to 
Mr. Rigg is due the first credit of elucidating the simple prin- 
ciples of counterweighting / I did not know that esteemed gentle- 
man was so old. 

I do not feel it is necessary to follow through the remainder of 
your article. With much of it I am in accord, but just now I am 
only concerned. with, the disagreeables. You confound questions 
of balancing and cushioning in so erratic a way that your argu- 


sk you for space to say a few words about it, and to 


By putting 
a cord on the small driving pulley, and thence to a bit of multiplying 


But there is a third way in which | can driveit. By taking 
off the top cylinder cover, and pressing on the piston with a short 


Allow me at once to apologise for whatever | 


ut 9) dey. and 270 deg. ¢ helag the vatio of rod to 


Moreover, | 


| 2 = 

| ments recoil on yourselves. My paper clearly shows why comes 
| weighting the fan engine “mentioned was an error, ‘It bs “ 
changed the vibration from the vertical to the horizonta} directing 
on, 


with results that might have been foreseen, 
| Cushioning will often steady a vibrating engine, for reasons whi 
are very simple and interesting, although I do not think you “i 
them correctly. I will try to explain. An unbalanced pa py 
1 have fully demonstrated, must have a certain vibrating ae 
ment of the frame and foundations to compensate the unbalanec 
inertia force of the reciprocating parts. The stroke of this = 
tion stands to the stroke of the engine in the simple ratio of rd 
mass of the parts to the total mass of engine and found Ati ‘ 
Now, if there is any slackness in the fixing, or in the re 
through which the inertia stresses are transmitted, this js take. 
up with a shock at every vibration. But if a cushion of stean ‘i 
interposed, the slack is taken up easily and gradually “Th, 
vibratory movement of the engine is not altered in stroke by the 
cushioning : it must by primary laws remain nearly the same : Ag 
the forces creating it are now applied gradually instead wan 
hammer blow, and consequently the vibration is not so violently 
conspicuous, That is the true inwardness of this relation of 
cushioning to the balancing problem, 

In conclusion, may | again express regret if arguments of Ihine 
| should be hurtful to anyone’s personal feelings. At the same time 

| hold it only my duty to the Association that did me the heanes 
of hearing me on this subject to defend my views, if correct, ag 
| Vigorously as lam able. Equally, if they are wrong in any point 
| to publicly acknowledge and rectify the error, To he sincere jn 
} such wordy warfare is, Iam sure, a far higher aim than to Appear 
to win. JAMES WHITCHER 

Nottingham, May Zsth. ; 


[We have little or nothing to add to what we have written 
Mr, Whitcher has still to learn that emphasis is not necessayijy 
discourteous. Our ‘‘ sarcasm” exists in his own imagination, On 
one point we venture to ask an explanation. If the double length 
connecting-rod_is not intended to help the crank over the centre 
and drag the piston away from the end of the cylinder, what js jt 
intended to do’ We may add for Mr. Whitcher’s information 
| that the balance weight put into the tly-wheel of the small engin, 
did not make the engine oscillate sideways. — It disturbed the 
equilibrium of the engine, for a reason which our correspondent 
has entirely failed to perceive.— Ep, E. | 





1 


A PROBLEM IN DYNAMICS. 


Sin, — Your remark that | have not replied to * Revolver. 
query at all is quite true in one sense; that is to say, | have not 
answered it in the way he expected. But I thought I had said 
enough to show that his question is not correctly stated. It is 
| clever puzzle, but nothing more. It cannot be answered by 
statement in graphics showing the effort of the wheel on the ey 
ternal ring, causing it to revolve when the engine is fixed, for th: 
following reasons. 

In the first case, where the ring is tixed, it is not really the ring 
which causes the cylinder to revolve, althoagh at first sight it w 
| questionably appears to do so, and, eee cers, in the case where th: 
engine is fixed the ring will revolve, but not by any force trans 
mitted to it directly from the wheel. There is but one force trans 
mitted to the rim through the wheel, and that is at right angles to 
a tangent drawn through the point where the wheel tonches 
That is to say, it is in the direction of its diameter, and passes 








nk 


through the centre of the ring. To prove this. substitute a :, 
or chain, for the ring connecting the axle of the wheel with the 
centre E, and the engine will work the same as before. ‘The motion 
is due to the fact that the force acting in the direction of the chain 
does not pass through the fixed point +. 

Secondly, the idea that the ring in any way corresponds to: 
wedge is altogether erroneous ; for, if, in order to obtain a straight 
line, we suppose the ring to be of infinite radius, and place th 
cylinder at an angle thereto, it will revolve through a certain anglt 
in precisely the same way as if it were placed perpendicularly to 
the base of an inclined plane or wedge. Thus ‘ 

In the above sketch « is the fixed 
point. The rotation of the cylinder 
| in this case, as with the ring, is due 
to the fact that the reaction of the 
plane is at right angles thereto, and 
passes through the wheel in the 
direction of the centre at infinite 
distance, but does not pass through 
the point ¢ on which the cylinder 
rotates. My reason for inverting the 
cylinder will appear later on, 

Thirdly, the statement that if 
the engine is fixed the ring will ; 
not revolve, is not true, because the engine cannot be tixed in th: 
way ‘‘Revolver” supposes. The engine is an oscillating one, a 
must be fixed to a trunnion. The all-important point to deter 
mine is which parts of the engine the different figures in, the 
diagram represent. In the first case, where the cylinder revolve-, 
the crank shaft E, the crank pin ¢, and the crank dise which carrie= 
the ring. are fixed ; this of course is exactly opposite to the usual cus- 
tom. Likewise the cylinder is connected to the crank pin, and the 
| piston-rod to the trunnion on the bed-plate ; which is also exactl) 
opposite to the usual custom. It may be argued that there is ne 
bed-plate except the ring, but I protest that in the case where the 
engine is fixed and the ring revolves, there must be something to 
which to fix it, and that something is the frame or bed-plate, 
which also must have a bearing to carry the crank shaft FE. In 
this second case, then, we have the engine fixed to the frame by a 





crank 


and when steam is admitted to the cylinder it will cause the “ 
id the 


pin ¢ to revolve round the centre E in the usual manner, a 
ring which is attached to the disc will revolve with it. ; 
The ring is a flange on the crank disc. In the first case it - 
as a substitute for a frame, and receives the strain which woul 
otherwise be transmitted through the frame. 
In the second case the ring cannot take the place of the frame, 
because it is not fixed, and the problem requires a fixed point for 








trunnion, whose centre coincides with the centre of the wheel : 
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The centre of the trunnion, which coincides with the 
being a fixed point, no dynamical force can be 
J.D. 8S. 


the engine. 
centre of the wheel, bein, : 
trans smitten through it directly to the ring. 
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THE ECONOMETER, 

sin, | notice in your last issue a reference to Arndt’s econo- 
ind to the benefits which would be secured to steam users 
py the extended use of this instrument. Having myself had 
opportunities of testing the instrument, | can fully confirm the 
report to which you refer, and in which the instrument is said to 
give very accuré itely the percentage of ('O, in the furnace gases. 

While there is no doubt that any instrument should be welcomed 
eam user who is thereby enabled to reduce his coal bill, it 
may be well to point out that the econometer is liable to an abuse 
which le ids to results the very reverse of economical, To make my 
meaning clear, let me quote from « very recent experience, A 
certain boiler under test yielded upon the analysis of its furnace 
gases 10°9 per cent. of CO, by volume. Li ater on in the trial 
owing to the ¢ losing of a damper the gases showed on analysis a 
ntage of 12°5 per cent. CO,. It would appear from this that | 
the efficiency of combustion in the latter case was greater than in 
the former. This indeed would have been the inevitable conclusion 
of the owner of a boiler who relied solely upon the econometer 
reading for his information. U,on pursuing the analysis still 
further it was found that in the tirst sample of gas, whic h showed 
10° per cent. of CO,, there was but the merest trace of CO, 
whereas in the second sample there was 1°0 per cent. of CO, Now 
the efficiency of combustion in the first case is 83 per cent.; that 
is, 17 per cent. of the heat evolved has necessarily been was sted in | 
heating the excess of air supplied to the furnace. In the latter | 
“hen the CO is accounted for, the efficiency is only 82 per 
cent. in spite of the apparent improvement in the conditions re- 
erie only from the point of view of the CO,. It will now be 
understood in what way the increased percentay ge ‘of CO, may lead 
to quite the reverse of economy. When the products of combustion 
yield S per cent. of CO, it will be found that the formation of CO, 
rendered liable by a further reduction of the air supply, causes 
greater loss than gain. On the other hand, when the percentage 
of CO, is less than 8 per cent., more will be gained by decreasing | 
the air supply than will be lost by the formation of ¢ ‘O. I enclose 
herewith a pamphlet dealing fully with this subject, with which 
you are at liberty to make any use you please. | 
: sds, May 2nd. FREDERICK GROVER, — | 
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case, 


| and where a district provides 


EXORBITANT INSURANCE PREMIUMS. 


six, We have not seen much in your columns on the subject of 
the effect that the new. Workmen’s Compensation Act is likely to 
have on employers in the engineering trade. In common with, 
we presume, all other manufacturing engineers, we have been | 
ipproached by various insurance companies on the subject of an | 
Iteration in our premium, 

Were the alteration in question a comparatively small matter 
say two or even three times the amount that one had to pay for 
insurance under the old Employers’ Liability Bill—the question 
would not be worth raising, as the provisions of the new Act 
undoubtedly increase the liability of the employer to a very 
material extent : but the various proposals we have had for insur- 
mice under the new state of affairs, which are nearly all identical, 
represent a figure equal to about twenty times the amount of our | 
present premium, which to us appears an extremely exorbitant | 
demand. | 

It is to be presumed that all reasonable masters do not grudge 
their employés being adequately protected by law against acci- | 
dents and so forth, and are anxious to secure themselves by paying 
ireasonable sum of money to cover such liability, but we cannot 
see that the risks in question can demand the payment of anything | 
like so high a premium as the insurance eompanies are at present | 








sking. | 
While most employers will look on the new law as unfair on | 
themselves, it seems to us that the insurance companies are taking 
idvantage of the situation to insist on premiums which are 
iltogether out of proportion to the risks. 

We do not know whether other engineering firms find the 
difference to be as high as in our individual case, and it would 
interest us very much to hear an expression of opinion in your 
columns, or to have some data as to the experience of other 
engineering firms on the subject. 

A LoNbON ENGINEERING COMPANY, 
Londen, May 27th. 


As this subject is one in which manufacturing engineers are 
vitally interested, we shall be glad, as stated in our leading 
irticle to-day, to afford space in these columns to letters from 
manufacturers and others who are affected by the coming into 
foree of the new Workmen's Compensation Act. If the experi 
ences of other engineering firms are at all on a par with those of 

‘A London Engineering Company,” it would seem either that 
the provisions of the new Act have inflicted an unwarrantable 
vurden on employers, or that the insurance companies have made 
a grievous error in calculating the value of the new risk.— | 
Ep, ENGINEER. | 


SPANISH AND ENGLISH CRUISERS 


Sin, ~ After reading the descriptions of the Spanish armoured 
cruisers which have appeared in your recent issues, this question 
has oceurred to me, i.*.: Could six of our cruisers of the Diadem 

lass encounter the six Spanish cruisers of the Vizeaya class with 
iny chance of success, and, if not, could they get away from the 
Spanish ships / Could the second-class cruisers which we are now | 
building escape from the Vizcayas by superior speed ! Despite the 
great respect which I have for the genius of Sir William White, I 
cannot but think that the answer to these questions must be in the 
negative. If this be so, what could we do against ships of the 
type of the Christobai Colon! Please do not think that I fall into 
the common error of comparing the displacements of these ships. 
If our Diadems have 4000 tons more displacement, they must have 
a considerable advantage in capacity for provisions, coal, ammuni- 
ripe and general stores over the Vizcayas. It is only necessary 

to compare the speed. armour, and armament of the rival ships, 
\ contest between the Vizcaya and Diadem in a ‘‘ Naval War | 
Game” would, it seems to me, be only exceeded in intere st by one 
between the Terrible and the Christobal Colon. Pro Patria. 

St. Leonards-on-Sea, May 25th. 








THE IMPROVEMENT OF TRANSPORTATION 
IN COUNTRY DISTRICTS.* 

ONE class of work which promises to give an ever-widening field | 
for the work and study of the engineer is that of improving the 
means of transportation in the country districts, and it is the | 
object of this paper to review briefly some of the possible i improve- 
nents. In the’ first place, the country roads demand attention. 
You are all, no doubt, well aware of the necessity for a general 
improvement in this direction, and those who have had personal 
experience in the matter are also aware of the difficulties encoun- 
tered in getting such improvements started and carried out ina 
proper manner. These difficulties arise, to a great extent, from | 
the cost of the proposed works, In fact, the ‘* good roads” move- 
ment has suffered in some respects from too much zeal and 
enthusiasm on the part of many of its advocates, who insist upon 
a uniform standard of excellence and the highest class of construc- 








” Abstract of a paper read. by Mr. . E. Ru Tratman, | C.E., at the 
annual me may | of tho Liliuvis Soctsty of Engineers and Surveyors, | 


bell at Peoria, U.S.A., in January. 


! 
tion, overlooking economic 


| easy traction over them, 


| burning. 


| tion and the amount of the traffic. 


pte gro are about 4}in. high and ¢ 


| other plan the rails are inverted troughs, 


considerations and local conditions. 
Special emphasis has been laid upon the adv antages of stone roads, 
and various arguments have been presented to show their advan- 
tages over other types of construction, Stone roads are excellent 
in their way and in their place, but there are many localities 
where the expense would be almost prohibitive, and would not be 


| warranted by the amount of traffic to be accommodated, 





It does not follow that good roads cannot be built in such places. 
Suppose yourself to be in charge of a district where a movement is 
started in favour of getting something better than the common 
country road, which is dirty in summer, muddy in the spring and 
autumn, and comfortably passable only when well paved with 
packed and frozen snow. Bearing in mind the traffic on the roads, 
you prepare plans for a system of stone roads, and also prepare a 
stateinent of the advantages of such roads, their durability, the 
and the small expense required for 
maintenance, ‘The local authorities, perhaps, simply refuse to con- 
sider any such proposition, They will not, and perhaps they 
cannot, find the means, and they may even hint that the proposi- 
tion is unreasonable or impractical. You may be satisfied in your 
own mind that your arguments and estimates are well founded. 
but the fact remains that you cannot carry your plans into execu- 
tion. Are you therefore to abandon your work, on the ground 
that it is stone roads or nothing ! Not at all, for here comes in 
that principle of economies whic ‘h is at the base of many good 
engineering works, namely, *‘ Do the best that can be done under 
the existing or limiting conditions.” 

You look around and consider the available materials, the 
traffic, and the expenditures which the authorities will be willing 
to make. Stone suitable for road work -and this does not include 
every kind of stone -may he obtainable only at a great distance 
and high cost. Furnace slag may be obtainable at less cost. 
Gravel of some kind may be near at hand, or clay suitable for 
Perhaps you can afford to put up a plant to wash the 
and so get an excellent material. Or it may be that you 

cannot get, or afford to get, anything better than the dirt used on 
the roads whose condition it is desired to improve. Under any of 
these conditions the engineer will rise to the occasion, and if he 
cannot get what he considers the best material, he will do his 
best with such material as he can get. 





gravel, 





they are built with proper care and then properly and continually 
maintained. If the farmers and country people in general could be 
roused to the extent of building good dirt roads, they would 
probably be surprised at the satisfactory results obtained at small 
Ample drainage and careful maintenance are necessary, 
good dirt roads it will usually be 
found advantageous to employ specially instructed men to give 
regular attention to the maintenance of the roads. 

This question of maintenance is one which must be taken into 
account with any character of road, no style of construc tion being 


expense, 


| sufficiently permanent to admit of its being left to take care of 


itself. Whether built of hard stone, soft dirt, or any intermediate 
character of material, it will eventually wear into ruts and holes, 
the time depending upon the quality of the material and construc- 
When once such ruts or holes 
have been formed the deterioration of the road will proceed rapidly 
unless repairs are promptly made. In reconstructing roads, improve- 
ments in the grades and alignment may often be introduced, 
as in railway reconstruction. The roads should be planned and 
| laid out by an engineer, built by contract or by day labour under 
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cared for by a 


and then 
permanent gang of men properly instructed and employed solely for 


the direct supervision of the engineer. 


this purpose, under the direction of the engineer. T he e xpense of 
such maintenance need not be great, and would result in continu- 
ally keeping up much better roads than if the roads were left to 





wear out until they got in such condition as to make it necessary , 


to dump cart loads of dirt or gravel to fill holes and low spots. 

The next consideration is the use of steel rails along the country 
roads to facilitate wagon traction and reduce the wear of the 
roads. ‘lwo different types of steel rail construction have been 
designed for this purpose; in the first the rails resemble rolled 
| joists, with the top flange slightly concave, and in the second they 
are of inverted trough section. Both are merely theoretical as yet, 
though the trough rails are in yr. yore use. The H rails, as 
hin. wide, weighing 24 lb. per 
yard, and these would be connected at intervals by tie rods or bars 
to maintain the gauge. The cost is estimated at: about 1000 dollars 

£200— per mile for the metal, exclusive of the macadam or 
gravel roadbed in which it is proposed to embed the rails. In the 
with a tlat top and 
flat sides, a rib or bead along the outer side of the top serving 
to guide the wheels. The joints are of specia] form, with inside 
saddles and outside splice bars having their ends inclined so as to 
bring wheels upon the rails. The light type will require about 
50 tons of metal, and cost 1000 dols.—£200—per mile. The 
heavier 2000 dols. to 3500 dols.—£400 to £700—per mile. In 
addition to this there is the cost of grading and track laying. <A 
short stretch of track of this kind was laid in 1896 in a dirt 10ad 
near Joliet, with 4in. of gravel between the rails, and this has 
lasted well under heavy trattic, including traction engines. Travel 
on this was easy at a time when other roads were almost 





| impassable, 


Very high claims have been made for reduction of traction and 


| increase of loads with such track, but it is not safe to estimate on 


more than double the load which a borse can draw on fairly good 
macadam, or perhaps three times the load on a fairly level road. 
The character of the traffic must of course be taken into account, 
the advantages of such a trackway being most evident where the 
road has a continued and heavy tratfic. It is questioned also 
whether it would have any special advantages over a well-built 





| macadam road, except w here specially heavy building is done, or 


where the gravel or stone wears out rapidly. It is evident that a 
good foundation must be provided to keep the rails in proper 


| surface, and the heaving of the ground by frost must be taken into 


consideration. 

In this connection reference may be made to the plan tried near 
Monmouth, of laying a strip of brick paving on a dirt road. The 
paving isa single course of a 7ft. wide, on Gin. of sand. held 
in place by wooden curbs and stakes, while on each side of the 
aving is about 30in. of the broken limestone used for macadam 
roads in that district, harder stone not being available. The cost 
was about £800 per mile, as compared with £740 for macadam 9ft. 
wide. In view of the easier traction on the brick, it has been 


| suggested that a still cheaper arrangement could be made by lay- 


ing two brick trackways 20in. wide and 3ft. 6in. apart, embedded 
in Sin. of macadam. Either of these systems is applicable to sub- 
urban as well as country roads. 

So far the subjects considered have referred only to means for 
improving the ordinary methods of transportation by wagons and 


| carriages ; this, however, is not the limit of possibilities in the im- 


provement of transportation. 
In many localities there exist some special traffic which may be 
developed by improved transportation. and, if private interests 


And it must be remem- | 
| bered that fairly good roads can be made with earth or dirt, if 


take up such a matter, the engineer may be called in to advise upon 
the best means of transportation. Such special traffic may come 
from mills, factories, large farms, &c., and the provision for this 
| traffie will include provision for the general local traffic of the 
district, which, while unimportant in itself, may form a valuable 
addition to the general receipts. Jn suburban and country 
districts, where there is considerable passenger traffic, this may 
be developed by means of regular lines of omnibuses or motor 
carriages operated by steam. oil, or electricity, running between 
different towns and villages and neighbouring railway stations. In 
other districts a heavy traffic in raw material and manufactured or 
agricultural products may he greatly facilitated and economically 
handled by means of traction engines. Neither of these methods 
of transportation, however, has as yet received much attention in 
this country, at least for general traffic purposes, owing largely to 
the average poor condition of our roads. , 

The next step to which reference will be made is that of building 
a railway or a tramway. The former has the smaller scope for 
developing the purely local traffic of a country district, and is not 
in general a safe thing for small interests to handle. It is apt to 
be an uneconomical investment if operated in the usual manner 
with an infrequent service of ordinary locomotives hauling trains 

| of cars, On country branches, or feeder lines, however, a step 

towards greater economy and efficiency may be made by intro- 
ducing light steam cars, with engine and car combined, and 
giving a better and more liberal service. 

The character of line which is specially adapted to the require- 
ments of the freight and passenger traffic of a country district is 
the tramway, following the main road in general, but cutting 
across country when desirable, and stopping at any house, farm, 
factory, or road crossing to take up or set down passengers, parcels, 
and general freight. The capabilities of such a line are almost 
unlimited. Line of this character are already very numerous and 
their number is steadily increasing. With this increase comes an 





| improvement in the construction and eyuipment, due partly to the 


reyuirements for increased speed. By far the majority ‘of such 
lines are operated by electricity on the overhead wire system, but 
independent motor cars, operated by steam, compressed air, gas, 
oil, or storage batteries, or a combination of these, are in use to 
some extent and have the advantage of requiring no power plant, 
except for compressed air and batteries, though the latter may 
be charged at some existing station. 

Where the line is built upon the highway it is essential that the 
rails should offer as little obstruction as possible to the wheels of 
ordinary vehicles. while at the same time sufficient clearance must 
be left for the flanges of the wheels. The rails may be of the 
regular flange or railway section, or of girder section, from 56 lb. 
tou 85 1b. per yard, but the tendency is to use heavier rails 
than those used on steam railways in proportion to the weight of 
rolling stock and amount of traffic. On many of the smaller lines 
the cars are smal] and light, carried on four wheels, but on lines 
with heavy traffic and high speeds there are large cars with four- 
wheel bogie trucks. With the high speeds employed on some of 
these lines special care must be given to the sharp curves which 
are often necessary, and on one line a right angle curve of 40ft. 
radius has the ends eased off to 200ft. radius at the tangent points, 
the transition being made in a distance of 15ft. 

In laying out a line of this character attention should be given 
to the possibility of improving the grades and curves of the high- 
way during the construction of the line, and also to the possi- 
bility of avoiding circuitous routes and bad grades by buying 
right of way on an improved location, taking care not to lose 
chances of local traffic merely to shorten the route. Bridges and 
viaducts will often be required, and may be of wood or steel 
according to the location and the cost, but care should be taken to 
have thoroughly safe and substantial structures. 














THE ADMIRALTY’S AWAKENING. 

THE Admiralty’s building programme for the present year is 
‘“‘modest.” That was admitted when the Navy Estimates were 
discussed with a full knowledge of the naval intentions of France 
and Germany. Since then a sum of 90,000,000 roubles has been 
assigned to the Russian navy, and the construction of five 
additional battleships and an armoured cruiser has been decided 
on. If spirited action on the part of the Admiralty was desirable 
in March, it has become imperative now in face of this unprece- 
dented effort by the Russian Admiralty. There is reason to hope 
that the activity of foreign Powers in strengthening their navies 
has not been without effect. It is significant that Mr. Goschen 
has not during the past two months expressed himself content with 
his ‘* modest” programme, and he has refused to give the country 
the satisfaction of knowing whether the naval lords are satisfied. 
This may mean anything or nothing, but one thing is certain—the 
Board of Admiralty are seriously considering the adequacy of the 
shipbuilding resources of the royal dockyards, with a view to naval 
construction being less dependent on the smooth working of the 
private establishments. The late engineering dispute revealed 
the fact th: . the progress of the Navy may be ruinously 
checked by a labour quarrel in which the Admiralty has no part or 
lot. The Navy can never be independent of the private yards, 
but apart from this consideration, the building facilities under the 
direct control of the Admiralty are insufficient for the needs of 
the Navy. This much Mr. Goschen and his colleagues have 
admitted by their recent action with reference to the dockyards at 
Chatham and Devonport. 

The tendency of naval construction is towards great ships. We 
already have nine vessels of the Majestic class, seven similar to 
the Royal Sovereign, hesides the Renown, the Barfleur, and the 
Centurion, and the six ships of ” Goliath type now being con- 
structed, all ships 400ft. long over all, many of them the handi- 
work of private firms. We have ae one slip at each of the three 
chief yards—Portsmouth, Devonport, and Chatham—where such 
monsters are built, and the one at Devonport was only completed 
eighteen months ago. These are old facts, but their significance 
has only just been recognised by the Admiralty. Inquiries have 
been made and plansand estimates are being prepared with a view 
to an extension of the building facilities at Chatham and Devon- 
port. These inquiries may lead to the present anomaly being 
ended. That is our hope. 

It is proposed to unroof the old-fashioned building shed at 
Devonport, from which the third-class cruiser Psyche will shortly 
be launched, and to convert it into an open slip sufficiently large 
to admit of the construction of the largest warships required by 
the Navy. It is also probable that two other old building sheds 
will be so dealt with as to admit of another leviathan being built. 
By these means the Devonport officials will be placed in a position 
to undertake the construction of three first-class battleships and 
cruisers at the same time. At Chatham the proposal is to lengthen 
one of the smaller building slips so as to take ships of 500ft. long. 
Whether similar action will be taken at Portsmouth is not known, 
but it is unlikely. If the Lords of the Admiralty increase the 
building facilities as is proposed, the three chief dockyards will be 
able to build six battleships simultaneously, and Pembroke can 
deal with another. It is politic in the highest sense to encourage 
private firms to undertake construction for our own Navy as well 
as for those of other countries, but even the Admiralty are now 
convinced that the time has come when it is imperative that the 
Navy should not be so deplorably dependent on outside firms for 
line-of-battle ships of the first class. 

At the same time it would be absurd to build monster warships 
if there are no docks sufficiently long to accommodate them. 
With a foresight and business acumen that are characteristic of 
the present Board of Admiralty, it is proposed to add considerably 
to the dock accommodation at the home naval ports. Itis true that 
we have no reason to hope for a supplementary Navy Estimate this 
year, although there is no cause to despair; but the mere fact 

' that additional building facilities at the dockyards are contem- 
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plated indicates that there has been an awakening at Whitehall as 
a result cf Russian activity, and the tone of the speeches delivered | 
in the course of the Navy Estimates debates. This is a distinct | 
point gained, and it now remains for the country and Parliament 
to confirm and enforce the fiat to the Admiralty to place and main- 
tain the Navy in a position of unquestionab le supremacy against | 
any probable combination of Powers.—Pal/ Mall Gazette. 








LAUNCHES AND TRIAL TRIPS. 


THE ss. Dart was launched recently by Messrs. Joseph 
L. Thompson and Sons, Limited, of the North Sands Ship- 
building Yard, Sunderland, and is built to the order of Messrs 
Che Mercantile Steamship Company, Limited, of London, and is 
the tenth vessel built by this firm for these owners. The vessel is 
built on awning deck rules, her principal dimensions being : 
Length, 338ft.; breadth, 44ft. 6in.; and depth, moulded, 22ft. 2in. 
Che engines and boilers are being constructed by Messrs. 'Thomas 
Richardson and Sons, Limited, of Hartlepool. The vessel was 
named, and launched by hydraulic power, by Mrs. Rennoldson, of 
Ingleside, Westoe, South Shields. 

On Thursday, 26th ult., the new steamer Sapphire which has 
been built for the Eastham Ferry Company by Messrs. John Jones 
and Sons, of Liverpool, was taken for her trial trip. The vessel, 
which is double-ended, is of special design in order to comply with 
the conditions of light-draught and ferry traftic on the Mersey. 
The dimensions are 140ft. by 24ft. by Sft. 6in., the engines being 
compgund surface-condensing, with feathering paddle-wheels, 
steanbeing supplied from a large marine boiler working at 130 Ib. 
pressure. There are two handsome deck saloons below and a 
complete installation of electric light, steam steering gear, and all 
the latest improvements. On the day previous the vessel was 
tested for draught and speed, the tests proving quite satisfactory, 
the draught with the weight of 40 tons on board being less than 
tft, and the specified speed of 12 miles being exceeded. The vessel] 
has been built to the satisfaction of both the British Corporation 
and Board of Trade, and to the designs and under the supervision 

* Messrs. Flannery and Tritton, consulting engineers, of Liverpool 
a call London. 

On Saturday, the 28th ult., the s.s. Hohenfels, which has been 
built by Messrs. Wigham Richardson and Co., Neptune Works, 
Newcastle-on-Tyne, to the order of the Deutsche Dampfschitf 
fahrts Gesellschaft ‘‘ Hansa,” of Bremen, went for a very success- 
ful trial run off the coast. The vessel carries 8000 tons of 
deadweight, and has been built to take Lloyd’s highest class ; her 
decks are of teak, and she has a limited amount of passenger 
accommodation. Her engines and boilers, both constructed by 
Messrs. Wigham Richardson and Co., and the former being of 
the quadruple-expansion type, balanced on the well-known Yarrow, 
Schlick, and Tweedy system, worked without the slightest hitch, 
driving the vessel at a speed of over twelve knots. The working 
pressure is 210]b., and the three single-ended boilers are arranged 
on the Howden forced-draught system. On the trial trip the 
owners were represented by Mr. Wulff, their superintendent 
engineer, and the builders by Mr. Wigham Richardson, Mr. 
Tweedy, and Mr. J. Denham Christie. 











command of Captain Lintig. 

On Thursday, May 26th. Messrs. Wm. Simons and Co.. Limited, | 
Renfrew, launched complete from their yard the Goustav Bole, being 
the second of four powerful barge-loading dredgers which they | 
have on order for the Russian Government. This vessel has been 
constructed under the inspection of and is also classed by Bureau 
Veritas. It is of the following dimensions:—Length, 152ft.; 
breadth, 32ft. 6in.; depth, 12ft., and is designed to dredge to 33ft. 
depth of water. The ~atd gearing for driving the buckets, and 
also the bucket chain, is of the most powerful description for 
dredging hard ground, and is driven by compound surface-con- 
densing engines of 500 indicated horse-power, fitted with two 
changes of speed for dredging hard and soft ground, and is con- 
nected at after end to drive the propellers. Independent steam 
hoisting gear is provided for manipulating the bucket ladder, and 
also independent steam winches are fitted at bow and stern of the 
vessel for manceuvring the vessel when at work. Electric light is 
fitted on deck, and throughout the vessel for working day and 
night. There are separate cabins for the officers and crew, anc 
private cabin on deck is also provided. 

The s.s. Sylviana, built by eg ae Craig, Taylor, and Co., of 
the Thornaby Shipbuilding Y ard, has just left the Tees for New | 
York, after very satisfactory trial trips. The dimensions of the | 
vessel are 372ft. by 48ft. by 30ft. 1lin. depth, moulded. She is of 
the spar-deck type, with poop, bridge, i topgallant forecastle, 
built of steel to Lloyd’s highest class. She will carry over 7000 | 
tons deadweight, and is equipped with six large double-powered | 
steam winches, patent direct steam windlass, powerful steam | 
steering gear, a full set of shifting boards for grain certificate, and | 
all the latest improvements. She has water ballast in double- 
cellular bottom fore and aft, also in peaks ; she is rigged as a fore- | 
and-aft schooner with telescopic — to Manchester Ship Canal | 
requirements. Her engines are by Messrs. W. Allan and Co., 
Limited, of the Scotia Engine Works, Sunderland, the cylinders | 
being 233in.. 38sin., 6Sin. by 48in. stroke, with three boilers 
working at 200 Ib. pressure, and on the tria la speed of 115 knots 
was obtained. This steamer has been built for Messrs. Furness, | 
Withy, and Co., Limited, West Hartlepool. 
that the Sylviana is one of the largest vessels that has as yet left 
Stockton, and she is under the command of Captain Wyatt. 

The s.s. Povena left Hartlepool at six o'clock on Thursday morn- 
ing, the 26th ult. She is a sister ship to the Algorta, which vessel 
hid her trial recently. The Povena has been built by Messrs. 
William Gray and Co., Limited, to the order of Sefor Ramon de 
ia Sota, of Bilbao. She takes Lloyd’s highest class. Her length 
i: Z85ft. over all; breadth, 41ft. 6in.; depth, 20it. 2in. The | 
igines are of the triple-expansion type, having cylinders 21}in., 
34in., and 57in. diameter, with a piston stroke of 39in., steam being | 
supplied by two steel boilers working at a pressure of 1601b. per | 
square inch. This vessel had a run along the coast to Redcar and | 
hack, and averaged{a-speed of 105 knots. There were present | 
Sefior Luis y Bara, part owner and marine superintendent ; 
Seiior Fernandg Torres, pag superintendent ; Captain Divriso 
Beraro, who Was in command ; Captain Murrell, representing the 

builders of the ship, and Mr. Lindsay gr of the engines. The | 
engines ran with great smoothness, the bearings keeping «uite 
cool, and the boilers perfectly tight. The se returned to West 
Hartlepool for bunkers, and proceeds thence to bilbao in ballast. 

On Thursday, the 26th ult., the s.s. Tenby, built by Messrs, 
Ropner and Son, of Stockton-on-Tees, to the order of Messrs, R. 
Ropner and Co., West Hartlepool, made her official trial trip in the 
Tees Bay, which proved highly satisfactory to both her owners and 
builders, the vessel doing eleven knots, and the machinery working 
without hitch or stoppage of any kind. This steamer has been | 
lilt under the trunk patent, and is the twelfth steamer so built, 
and the third one of this type for the same owners. She has full 
poop, bridge, and topgallant forecastle, the saloon and cabins | 
being fitted in the poop for captain and officers, the engineers, | 
&c., in houses on bridge deck, and the crew in topgallant fore- | 
castle, as usual. The steamer will carry a deadweight cargo of | 
about 6000 tons on a light draught; the trunk arrangement afford- 
ing extra large cubical capacity “for. measurement cargoes. She is 
fitted with all the most recent appliances for expeditiously loading | 
and unloading cargoes, and has a very liberal outfit and equipment, 

which embraces all the most recent improvements. The vessel is 
titted with a set of powerful triple-expansion engines by Messrs, 
Blair and Co., Limited. the well-known marine engineers. The | 
owners were represented at the trial trip by Mr. Nicholson and 
Mr. Rooke, their marine superintendents, whilst the builders were 
represented by Mr, Leonard Ropner. After the adjustment of | 
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Immediately on the con- | 
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clusion of the trial trip the vessel sailed for Hamburg, under the bridze has a clear span of 252ft., 


It may be mentioned | ; 


| reducing 


ere ting 


| will carry a fore-and-aft schooner rig. 
| steam tov ving machine to handle and relieve the strain on the steel 
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compasses the steamer proceeded on her voyage to the United | 
| States. 

The s.s. Sanna went to to sea on Wednesday, the 25th ult., for 
her trial trip. She is a tine steel screw steamer, built by Messrs. 
| William Gray and Co., Limited, to the order of Messrs. J. 
Christensen, of Bergen, and Hans B. Olsen, of West Hartlepool. 
She is the second ship built by Messrs. William Gray and Co, for 
these gentlemen, and the fifth for Mr. Christensen. Her length 
over all is 330ft. ; breadth, 47ft.; and depth, 27ft. 4in.; and she 
has been built to ‘Loyd’ s highest class. Her engines are of the 
triple-expansion type, having cylinders 24in., 38in., and 64in., by 
12in. stroke., and have been supplied by the Central Marine 
Engine Works of William Gray and Co., L imited, ‘The vessel went 
out in the early morning, and, after having her compasses ad- 
justed, a tugboat met her in the bay at ten o'clock with a party “3 
visitors, amongst whom were Messrs. Hans B, Olsen, Guthe, J. 
Merryweather, W. Merryweather, R, Coverdale, Sorensen, Kirby, 
Foxton, Smith, and Captains Watsonand Blacklin. Captain Hart- 
mann was in command of the ship; Mr. Black, rr 
engineer for the owners, was there on their behalf ; Captain 
Murrell represented the shipuilders, and Mr, Lindsay the engine 
builders. The ship was now headed to the north, and a run made 
to Blyth, which port she reached after an excellent voyage, aver- 
aging 115 knots per hour. Everything went off without hitch, 
the performance of both ship and machinery being in every way 
satisf wtory. An excellent luncheon had been provided, to which 
ample justice was done. The Sanna loads at Blyth, and from 
thence proceeds to Genoa. 








AUSTRALIAN NOTES 
(From our own Correspondent.) 

Very unfavourable comments are made from time to time by 
Australian merchants on the system adopted by English houses as 
compared with American manufacturers. In the former case 
manufacturers’ agents will undercut with others and by their own 
tirm at home on the same article. Thus a commission agent will 
be able to obtain a lower quotation by applying to an English firm 
direct than what he can obtain from theagent in Australia. With 
the American manufacturers, a sole agency is granted to an 
Australian house, with a detinite price list which is adhered 
to by the manufacturer, and all orders have to pass through that 
agency. 

Last year the Parliament of New South Wales passed a vote for 
the conversion of the steam trams throughout the city and suburbs 
of Sydney into electric traction. As this will be an immense 
undertaking. some time must el: upse before the preliminaries are 
overcome, and it is intended to lay down more lines in other 

| suburbs when the electrical plant is in operation, The length of 
| the city and surburan tramways at present extend 40} miles, 
with a rolling stock of 101 steam motors, 195 passenger cars, and 
14 trucks. The tram mileage for the year ending June, 1597, was 
2,121,017 or 52,696 tram miles per mile of line. The number of 
passengers carried for the year was equivalent to 55,859,740 penny 
sections. — suspension bridge has just been erected over the 
eS ‘alley, N.S.W., at a cost of £8000, and is the first 
bridge of its kind erected by the Public Works Department. The 
with a roadway ISft. wide. The 
cables consist of groups of “esi steel wire ropes on each side 
of bridge, each +4in. circumference, and are capable of sustaining 
a breaking load of eighty-six tons. The tirst bridge erected in 
New South Wales of the suspension type was put across an arm of 
middle harbour at North Sydney by the North Shore Land and 
Investment Company. 

Although the New South Wales Railway Department has uni- 
versally adopted the Barton burner for signal lamps, guards’ 
lamps, and train lights, in the contracts let for the year, the re 
quirements of lamp-glasses are estimated at 25,000. 

A Royal Commission has been appointed by the Victorian 
Parliament to inquire into the position and grie--nces of the 
employés of the Melbourne Tramway and Omnibus C mpany. 

A light line of railway, 2ft. Gin. gauge, is beiw constructed | 
between Wangaratta and Whitfield (Vic.), a distance of 30} miles, | 
at a cost of £42,275, equal to £1386 per mile, single line. | 

A return has been published by the Victorian Railway Commis- 
sioner, showing the result of the working on what are ‘styled the 

‘Non-paying railways.” Fifty-six sections or branches are dealt 
with, representing 1454} miles of line, at a cost of cons truction | 
of £8,470,994. The result of the above lines for year ending | 
30th June, 1897, and comparison for previous year, is shown as | 


follows :— 








196, 


£ 
Working expenses 266,450 
Interest on cost , bora 338,301 





613,813 | 
313,828 


604,751 


285,975 
250,910 


Total interest and —— — s 
Revenue 





200,985 


Approximate loss for year 
On the above lines 2,031,560 train miles were run during year 
1896—7, being 7574 miles less than in previous year; revenue per 
train mile being 3s. 1°07d., as against 2s, 9:66d., and working 
expenses 2s, 8°48d., as against 2s. 7° 36d. 

A great drop has taken place in the revenue of the West 
Australian railways for the month of February, 1898, the figures 
being £88,946, compared with £130,892 for the month of February, | 
1897. The decrease is partly accounted for by the cessation in 








| the carriage of railway materials for the Coolgardie Railway line. 


It is the intention of the Government cf South Australia to take 
up the construction of locomotives at the Government workshops, 
on oy grounds of greater economy and quality of workmanship, 
If all expenses in the management of some of the Government 


| ino shops were taken into account, some alarming results would | 


be seen, but where a debit balance at the year end does not mean 
a shareholder's dividend, the result is easily smoothed 
over. 





AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 
Marine votes. —The John Roach Company has an order for two 
steamers for passenger and freight service between New | 
York and Norfolk, for the Old Dominion Line, which has recently 
sold two of its newest steamers to the Government for cruiser | 


| service, and one of its older steamers to a Klondike company for 
| service on the Pacific. 


The new steamers will be 324ft. long over 

all, 304ft. on the water line, 42ft. beam, and 27ft. deep in the 
hold, with three decks. The screws will be of cast steel, 16ft. 
diameter, driven at 94 revolutions per minute by triple-expansion 
agines of 4000-horse power. The cylinders will be 27in., 44in., 
| and 73in. diameter, with a stroke of 54in. These will give a speed 
of 16 knots, Steam will be supplied by four marine boilers, 14}ft. 
diameter and 12ft. long, carrying 190 lb. pressure. A new 
steel barge for ore service—to be towed as a consort by an ore 
steamer—on the Great Lakes has been ordered by the Minnesota 
IronCompany. It will be 390ft. long over all, 376ft. on the water- 
line, 46ft. beam, and 26ft. moulded depth, with 3475 gross tonnage. | 
It will carry 6400 tons on a draught of 16}ft., and has tanks for 
2500 tons of water ballast. There will be thirteen cargo hatches, 

28ft. by Sft. placed 24ft. apart. Three steel masts 92ft. high 
The equipment includes a 


tow-line, electric light plant, steam stearing gear, ballast pumps, 
windlasses &e., the steam being supplied by a marine boiler 
carry ing 120 1b. pressure.—A steel car ferry steamer for service on 
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Arbor Railroad, and is specially designed to break its way th 
the-heavy winter ice. It will be 270ft. long, 259ft. on the rough 
line, 52ft. beam, 18ft. Gin. deep below the main deck. This ri 
will have a superstructure along each side, and will haye four ee 
of track, accommodating twenty-four railway cars, 34ft. long wd 
all. The hull has seven water-tight compartments, one of ae 
is fitted to carry 25,000 bushels of grain. There will be two ich 
steel propellers, 11ft. diameter, with four blades. Kach “a 
driven by a horizontal compound engine, with cylinde rs 20in 4 
49in. diameter and 36in. stroke. Steam will be sup plied by f 
tubular — G}ft. diameter and I4ft. long, carrying ith 
pressure. - Cargoes of 6000 tons and over are now being ¢ carried = 
many of the Lake steamers and barges, and 7000 tons of y 
load will be carried by some of the new steamers now being | 
One of these will be 450ft. long over all, and another built | 
Ny 

Wheeler and Co,-—476ft., the latter having quadruple-expansio; 
| engines, with cylinders 2d$in., 37in., 544in., and 80in, diameter, 
and 42in, stroke. [t will have four marine boilers 1: 34ft. by 11 ift,, 
carrying 200 Ib. pressure. 

Electric motors in a bicycle fuctor ". The use of electric motors jy 
manufacturing establishments has several times been re ferred to 
in these letters, and one of the latest instances is the factory 
of the Miami Cycle Company, whose plant is operated entirely by 
electric motors. The works employ 600 men, and turn out 1200 
bicycles per week. The current is brought by overhead wires from 
the power station of the electric light company at Middletown, 

| one mile distant. The alternating current is used, on the mono. 
cycle system, the system being such that the motors and lamps 

can be run from the same circuit. The current is delivered at 10 ‘M) 
volts, and reduced to 115 volts at the factory by means of nine 
transformers—six of 40-horse power, two of 10-horse power, and 
one of 20-horse power. ‘The larger ones are for the motors and the 
others for the electric light circuits. In the machine and too}. 
room there are three lines of shafting, 210ft. long, each driven by 
a 20-horse power motor, and from this shafting eighty-four lathes, 
drills, milling machines, planers, gear cutters, grinders, & ., are 
driven by belting. In the drill room a 10-horse power motor 
drives twenty -six machines, and in the polishing room are three 
30-horse power motors, driving two line shafts 93ft. long and a 
fan which carries the dust away from the polishers. A 10-horse 
power motor drives all the machinery in the frame room, a 5-hors: 
power motor supplies the plating dynamos in the plating room, 
and another 5-horse power motor in the assembly room runs a 
three-ton elevator or lift and also 110ft. of line shafting from 
which a number of small oe are driven. Induction motors 
are used, having no commutator, brushes, collector rings, or moving 

contacts. ‘Three wires attached to three binding posts carry the 
current to the motors, which run at a constant speed, The only 
attention required is the occasional oiling of the bearings, although 
most of the — are worked considerably beyond their rated 
capacity. A special advantage due to the use of electricity as the 
motive power is the absence of the vibration and jar almost in- 
variably caused where steam engines are used to drive line shafting 
by main belts. 

“United States Nacy.—The war with Spain has attracted public 
attention to certain needs of the navy, and it is likely that in the 
immediate future the naval authorities and engineers wil! hay 
less trouble in getting their urgent requests approved and recog 
nised. There are but half a dozen torpedo boats in actual servic e, 
and though some seventeen others are under construction, a stil! 
larger number are required for the conditions of modern warfare, 
and plans for these have long ago been prepared. In the mean 
time the Government has purchased a number of fast steam 
yachts, some to be fitted up as torpedo boats, and others to serve 
as patrol boats te guard the larger vessels against the enemy's 
torpedo boats. It has been suggested that orders for the torpedo 
boats should be distributed among the shipbuilding yards on 
the lakes, the boats being built in two sections, to be sent by rail 
or through the Erie Canal to the coast. In this way very prompt 
delivery could be ensured. There is equal urgency for the con 
struction of swift torpedo boat destroyers, as the navy does not 
possess a single boat of this class, It is also urged that while 
it is right to add some new battleships to the list, yet 
|orders should also be given for the immediate construction 
of more high-speed armoured cruisers of the New York and 
Brooklyn class. These can catch fast merchant steamers and fast 
cruisers, and can fight any vessels but heavy battleships, from 
which latter they can easily escape. Applic ations are now being 
received for volunteer service in the engineer corps of the navy. 
7 plicants have to pass before a medical board, and will then be 
called before a board made up of engineer officers of the United 
States Navy. The technical examination will generally follow the 
| lines laid down by the United States inspectors of steam vessels, 
for the examination of applicants for the positions of chief and 
assistant engineers on ocean steamships. If successful the candi- 
date will then be recommended for such grade as his actual train- 
ing and experience may justify. Acting commissions will be issued 
by the Secretary of the Navy to accepted men as follows : —Chief 


- and 


paying 
built, 


| engineer, with the relative grade of lieutenant United States Navy ; 


passed assistant engineers, with the relative grade of lieutenant, or 
lieutenant junior grade ; and assistant engineers, with the relative 
grade of ensign in the United States Navy. The annual pay for 
these grades, for the first five years in service, is 2400 dollars, 
1800 dollars, and 1200 dollars respectively ; with one ration 
additional, worth about 108 dollars per year more. As before 
mentioned, these acting commissions A continue in force during 
the pleasure of the Secretary of the Navy ; but while they are in 
force the holder is, for all éssential purposes, an officer of the navy 
of the United States, with full authority as such. Man; 
mechanical engineers in private practice, and professors © 
mechanical engineering at the engineering colleges, some of whom 
have served in the navy, are applying for these positions, 





TRADES 
AND 


COAL, AND GENERAL 


THE IRON, 
WOLVERHAMPTON, 


OF BIRMINGHAM, 
OTHER DISTRICTS. 
(From our own Correspondent.) 
A HoLIDAY tone marked ‘Change to-day—Thursday —in Birming 
ham, and only little business was transacted. The general position, 
however, remains satisfactory, and gratification was expressed that 
the Welsh coalowners and miners have been meeting once more. _ 
The low prices of last March are understood to be the chief 





| reason why the newly-declared average selling price of finished 


iron in the Midlands for March and April do not show any advance, 
As shown by the sales books of the twelve selected firms, the price 
that was obtained during March and April was £6 0s. 7°73d._ ‘The 
January and February average was £6 0s. 8°3d. For March and 
April last year the avers we was £6 2s. 1°64d. The new figure 
shows a fractional drop— ‘30d. —upon two Poise Boson and a drop 
of as muc has 1s. 5°91d. on the year. Puddlers’ wages continue 
7s. 6d. per ton, with millmen’s wages in proportion, from June 6th 
to August 6th next. 

The advance of 5s. per ton on the 26th by the Unmarked Bar 
Association was not unexpected. It is too near the end of the 
quarter for much new business to be given out, but though there 
is some grumbling on the part of consumers there is reason to 
believe that the members of the association will remain firm, 
and a good deal of work at the advanced official minimum 
of £6 will shortly be booked on account of the ensuing quarter's 
requirements, “Merchant bars aro £6 10s.; hoops, £6 5s. to 
£6 10s.; sheets, singles, £6 5s. fo £6 7s. 6d.; doubles, £6 7s. 6d. 
to £6 10s; and trebles, £7 to £7 5s. Galvanised corrugated sheets 
are in better request than sonentty at £9 15s. to £10 f.0.b. Liver- 
pool. Marked bars continue £7 10s, with a fair demand. 

Good Australian and Cape orders have lately been received, 


Lake Mic i gan is being built by the Globe Tronworks for the Ann ! anda considerable bulk of material bas been shipped to Japan and 
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scl 
, Far Eastern markets. Western Australian requirements for 

mn water tubes are heavy. 4 

stee at £4 15s, to £5 for Bessemer blooms and billets, 


* is active 
Steel eo for best Siemens, Bars are quoted £6 5s. to 
and a: angles, £5 10s, to £5 15s.; plates, £5 17s, 6d. to 
oH Ke éd.; and girders, £6 5s, to £6 7s. 6d. 
uy “oe pig iron trade the output is going into immediate con- 

. tion notwithstanding that prices continue firm, Foundry 
cone higher than for some months past, at 67s. 6d. for all-mine, 
ne a for part-mine, and 45s, 6d. for common sorts. Before 
ean more furnaces in, smelters are waiting for affairs in the 
~— Wales coal trade to be definitely settled. With reference 
e pigs, Staffordshire cinder sorts are 40s, to 41s.; part-mine, 
ig 48s.; all-mine, 50s. to 55s.; and best, 65s, 6d. to 67s, 6d. 
with regard to Midland descriptions, Northampton forge is 45s. 
to 463. 6d. ; and Derbyshire, Leicestershire, and Nottinghamshire 
are about 45s. to 47s. 6d. : : : 

‘An important new scheme is now under the consideration of the 
South Staffordshire Mines Drainage Commissioners for improving 
the surface drainage. It was stated at the monthly meeting of 
that body on Wednesday of this week that the engineers had 
tabulated fifty stations where reservoirs could be made and pumps 
driven electrically ; £20,000 was mentioned as the probable cost. 
The matter will be further considered. With respect to the 
Tipton dist rict £100,000 engineering scheme, it was stated that a 
heading had been completed connecting the end of the Bradley 
Lodge Level to the Moxley old pumping engine pit. The water 
reaching the level at this point is now reduced to 1,000,000—one 
million—gallons per day, which appears to be the general flow, 
and not ground water, as no further alteration in the height of the 
water in the surrounding pits has recently taken place. This work 
now completes the portion of the —— district engineering 
scheme which has so far been sanctioned, and all further work is 
suspended pending instructions, . 

The Kidderminster and Stourport electric tramway was opened 
for public traffic on the 25th ult. 

The work of laying the new underground telegraph cable from 
[London to Birmingham is on the point of completion. 








NOTES FROM LANCASHIRF, 
(From our own Correspondents.) 

Manchester.—-During the past week there has been very little 
husiness doing in the iron, engineering, and coal trades of this 
district, ordinary operations having been generally to a greater or 
less extent interfered with by the Whitsuntide holidays. Apart 

from this, however, the position remains much the same as | have 
previously reported. In the iron trade, although there has been 
no business doing really to test the market, makers generally are 
well supplied with orders, and hold with firmness to their full 
yuoted rates, whilst engineering establishments have, as a rule, 
work in hand to keep them going for some time to come. In the 
coal trade an exceptionally steady tone is maintained for the time 
of the year, and various causes are in operation which point to a 
hardening in prices on forward contracts, 

Only a small number of representatives put in an appearance 
on the Manchester iron market on Tuesday, although this was the 
only ‘Change meeting of the week, and there were very few orders 
stirring, buying of any weight being held back until after the 
holidays. So far, however, as the position of the market could be 
gauged, a strong tone was maintained as regards prices, with a 
tendency towards a further stiffening in some directions. In pig 
iron local and district makers are indifferent about selling, as they 
are in many cases already heavily booked, and their quoted rates 
are firm at 47s. 6d. for forge to 49s. 6d. for foundry Lancashire, 
less 24; 43s, 6d. and 44s. for forge to 46s, and 46s, 6d. for foundry 
Lincolnshire, and 50s, to 51s. for foundry -Derbyshire, net cash 
delivered Manchester. Outside brands offering here are steady at 
about 49s. 4d. to 49s. 10d. for foundry Middlesbrough, net cash 
delivered by rail Manchester ; 50s. to 50s. 6d. for Glengarnock, 
and 50s, 6d, to 50s, 9d. for Eglinton, net prompt cash, at the 
Manchester docks. 

In the finished iron trade, makers, as previously reported, are 
generally well sold in bars, and are quoting £5 15s. as the 
minimum, to £5 17s. 6d. for Lancashire, and £6 to £6 2s, 6d. for 
North Staffordshire qualities, delivered here. Sheets are steady 
it about £7. Hoops remain at the Association list rates of £6 10s. 
for random, to £6 15s. for special cut lengths, delivered Manches- 
ter district, and 2s, 6d. less for shipment. 

The steel trade continues in a satisfactory condition, with prices 
about as last given. Hematites range from 59s, 6d. and 60s. for 
ordinary foundry brands, to 62s. for special qualities, less 24 
delivered here. Local makers of billets decline to quote. Steel 
bars average £6 2s, 6d. and £6 5s. up to £610s., and boiler plates 
are very firm at £6 12s. 6d. to £6 15s. delivered in this district. 

Except that establishments have made the usual stoppages for 
the Whitsuntide holidays, extending from Wednesday to Tuesday 
in next week, there is no appreciable change to notice in the 
general position throughout the engineering industries of the 
district. Local firms report a pressure on account of work in 
hand in practically all departments, and they are for the most 
part unable to accept orders for anything like early delivery. 

| am informed that the business of Messrs. Hulse and Co., 
engineers, Ordsal Works, Regent Bridge, Salford, Manchester, has 
been converted into a private limited company, under the style of 
Hulse and Co., Limited. Mr. Henry Bates, who has for many 
years been closely associated with the management of the late 
firm's business, is the managing director, and Mr. Edwin Adams is 
a director of the new company. 

During a recent visit to the Manchester Ship Canal, I noticed 
several important undertakings either approaching completion or 
In progress, both in connection with the general equipment of the 
canal and in other directions, which will contribute towards a 
largely-increased carrying trade, and also towards a development 
of industrial enterprise and activity in the district. Amongst the 
most important of these is a large grain elevator and silo, now 
nearly completed, which has been erected for the Ship Canal 
Warehousing Company by Messrs, John S. Metcalf and Co., of 
Chicago, on American lines, and capable of storing 40,000 tons of 
grain. Adjoining this elevator a em malting-house is now in 
course of erection, into which the grain will be delivered direct 
from the elevator, and this, it is anticipated, will result in esta- 
blishing a considerable malting business in the neighbourhood, 

Important dock shed and warehouse extensions are also in pro- 
gress, A new shed warehouse with four floors, each having a 
storage capacity of 7000 tons, is in course of construction. This 
shed is fireproof throughout, with Goulden’s patent floors, built 
with curved channels, with expanded metal inserted in the 
concrete, and it may be mentioned that this is the first time these 
floors have been applied to any really large work, the patent floors 
which are being put down in the new shed covering an area of 
25,600 square yards. Important alterations have been carried out 
at the old three-storey sheds at the docks by extending the second 
and third floors over the loading ways, which were previously 
simply covered in by a glass roof, and by this enlargement an 
additional storage area of about 7000 square yards is being 
obtained. The Transport Company is preparing to build a large 
warehouse on the Trafford Park Estate, but in direct connection 
with the Ship Canal by means of transporters. 

_Ample provision is also being made for developing an important 
oil trade on the Manchester Ship Canal, large storage tanks having 
been erected at Mode Wheel by the Manchester Corporation, the 
Liverpool Storage Company, and Messrs. Bagnall, whilst at Eccles, 
on the opposite side of the canal, the Anglo-Caucasian Oil Company 
1s erecting large tanks. These four depdts for the storage of oil 
will cover upwards of twenty acres of ground, and the output for 
Which the Manchester Corporation and the companies already 
referred to have made arrangements seems to point to a traffic of 
considerably over 100,000 tons a year. The appliances in con- 








| 
nection with the tanks are exceedingly simple and complete, all | 
risk being reduced considerably below the average, and at all the 
tanks the oil is pumped direct from the tank steamers that come 
up the canal. As a further provision of safety, the whole of the 
oil trade will be dealt with below the Mode Wheel Locks, and no 
ship carrying oil in bulk will at any time enter the Manchester 
docks. Other important work at Mode Wheel is a doubling of the | 
sidings’ capacity, to meet the requirements of the rapidly-growing | 
trade, by extending the gridiron, which has now storage for | 
50) wagons, 

The latest and amongst the most important extensions of the 
Manchester Ship Canal is the very successful floatation of the Man- | 
chester Liners, Limited, which will establish important special | 
lines of steamers for the Manchester docks. The company, in | 
accordance with previous arrangements, has already purchased a | 
couple of steamers, so that business might be commenced at once, 
and in the meantime larger steamers of about 9000 tons capacity 
are being built. The first of the purchased steamers, the Park- 
more—with a deadweight tonnage of about 5000—is now on its 
journey from Montreal with a large cargo of general goods, and 
between three and four hundred cattle for the Manchester docks. 
She will be followed by the Queensmore, and two other boats have 
been chartered to maintain a regular service in the meantime. 

In the coal trade here only a very limited weight of business has 
been put through during the past week. Collieries in the Man- 
chester district ceased work on Tuesday, and will not resume 
until next Tuesday, whilst in other Lancashire centres pits have 
been stopped for about four days. Just prior to the closing of the 
pits there was some extra demand to cover requirements during 
the stoppages, but generally no inquiries of any weight have been 
reported, On business that has been done, however, prices have 
been on the basis of late rates. In house-fire qualities the month 
has opened with no change in list quotations, which remain steady 
on the basis recently ruling. For steam and forge coals the 
demand is, of course, for the moment interfered with by the | 
holiday stoppages of works, but so far as prices are concerned these | 
are maintained at about 6s. 6d. to 7s. at the pit mouth. Engine | 
fuel is also without quotable change, and averages 4s. 6d. to 4s. 9d. | 
for best qualities, 3s. 9d. to 4s, 3d. for medium, and 3s. 3d. to | 
3s. 6d. for common sorts at the pit. With regard to forward con- | 
tracts for gas coal, locomotive fuel, &c., so far as I can gather, 
nothing further has been definitely settled during the past week. | 
The wages question, now brought to the front, will necessarily | 
influence the position of collieries as to these contracts. Although | 
it is doubtful what action the coalowners will take at their | 
meeting to he held shortly after the holidays, many of them | 
strongly opposing any advance being conceded, at least for the | 
present, the evident determination of the Miners’ Federation to | 
insist on a return at no distant date of the 10 per cent. reduction | 
to which they submitted about a couple of years back is necessarily | 
tending to harden up prices, with the result that representatives | 
of collieries are showing increased firmness in holding out for | 
advances over last year’s low prices on new contracts or renewals | 
that are now being entered into. The endeavour that is being 
made by the South Yorkshire coalowners to secure advanced prices 
on steam coal contracts is also likely to have some effect upon 
prices in this district. 

The shipping trade is fairly active, with steam coal averaging | 
8s. 9d. to 9s, 3d., delivered Garston docks or High Level, | 
Liverpool, 

Barrow.—There is no alteration to note in the tone of the hematite 
pig iron trade, but the market has remained firm throughout the | 
holidays, and a good volume of business is being done, the demand 
for Bessemer descriptions being especially well maintained. Makers 
still quote from 5ls. 6d. to 53s. per ton, net f.o.b. for mixed 
Bessemer numbers, while warrant iron is at 50s. 84d. net cash 
sellers, buyers 50s. 8d. During the week stocks of warrant iron 
have been reduced by 1044 tons, and now stand at 168,186 tons, 
or 16,264 tons less than at the beginning of the year. Forty-one 
furnaces are in blast, as compared with thirty-seven in the corres- 
ponding week of last year. 

In the iron ore trade business is very actively maintained, and 
orders for good average sorts are more plentiful than ever. The 
recent new finds of ore in the district will very materially help 
raisers to increase the yield of the district. A fuller supply of 
iron ore is the great want of the district. Good average sorts are 
readily bought at from 12s, to 14s. 6d. per ton net at mines, and 
best sorts range from 16s. 6d. to 17s. 6d. per ton, the latter being 
also the quotations for Spanish ore at West Coast ports. There is | 
a scarcity in the supplies from Spain, and that tends to increase | 
the demand for native qualities. 

Steel makers are off work this week, holiday making. The 
mills and machinery, in the meantime, are being overhauled for 
necessary repairs, and work will be resumed on Monday with a | 
very full budget of orders in hand. This remark particularly 
applies to heavy rails, ship and boiler plates, hoops, merchant 
steel, and heavy steel castings. Prices are very steadily main- 
tained, and the outlook is in every sense satisfactory. 

Shipbuilders and marine engineers are also making holiday this 
week, and can ill afford the time, as they have so much work on hand 
which requires immediate attention with a view to early deliveries. 
The new Fleetwood and Belfast steamer Duke of Cornwall will be 
ready for her trials next month, and the Clan Macgregor, which | 
has been tripled, will also be away. In the meantime a 7000-ton | 
telegraph cable-laying steamer will be launched on the 20th of | 
this month, and H.M.S. Amphitrite will be launched on the Sth | 
of July. | 

Coal is firm and dear. Coke is in good demand. 

Shipping is busy at West Coast ports. The exports last week 
were 9865 tons of pig iron and 5769 tons of steel, as compared with 
1179 tons of pig iron and 10,564 tons of steel in the corresponding 
week of last year, showing an increase of 5686 tons of pig iron, 
and a decrease of 4795 tons of steel. The total for the year shows 
203,329 tons of pig iron and 231,763 tons of steel, as compared 
with 182,769 tons of pig iron and 187,242 tons of steel in the 
corresponding period of last year, and showing an increase of 
20,560 tons of pig iron and 44,521 tons of steel. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Very little change has occurred in the South Yorkshire coal 
trade since last week. The collieries have been set down owing 
tothe Whitsuntide holidays. The demand is still large, and the 
majority of the coal produced is disposed of at fairly good rates. 
Several small disputes have been satisfactorily settled, and the 
outlook in the district is very promising. The demand for an 
increase in wages has not as yet been received with much enthusiasm 
in this district, and an opinion is gaining ground that the cry is 
intended to level up wages in the parts where they are in receipt | 
of lower wages than in the federated district. The Midland Rail- 
way Company is asking for tenders for the next half-year and 
year, and 8s. per ton will probably be the basis price of tender. 

Household coal is in smaller demand both for London and other 
markets, but the trade is still above the average. Stocks are light 
and there is no pressure to sell, values remaining as last week. 
Silkstone, best make, 9s. to 9s, 6d. per ton ; ordinary, 7s. 6d. per 
ton ; Barnsley house, 8s. to 93.; seconds 7s, per ton. Reports as 
to the condition of the house-coal trade are satisfactory. The 
whole of the big production is absorbed by the demand. More 
hard coal is being sent to the Humber ports ; while the export 
trade is excellent. The railway companies are taking a fair 
quantity. Barnsley house realises 7s. 6d. to 8s, per ton ; seconds, 
6s. 6d. per ton, A quiet feeling pervades the gas coal business, 
but more money is being obtained for future supplies. Engine 
fuel is in good demand at full rates. Nuts, 6s. to 7s. per ton; 
screened slack, 2s, 6d. per ton. Coke is steady at 9s. to 10s. per 
ton for ordinary, and 11s, to 12s. per ton for best sorts, 





| wire-drawers, &c. 


| the quantity held at 31st ult. being 92,656 tons. 


All branches of the heavy trades are well employed. Lvery 
department is working full time, and the Whitsuntide holidays 
were cut short this year on that account. There is at present a 
scarcity of workmen, who are at this time up with the Militia, and 
employers are very much inconvenienced. Iron in all branches is 
well called for, and prices continue firm. This is due to the fact that 
stocks are very low ; many firms are consuming all they make, and 
the quantity put upon the market is therefore very small. The ship- 
building trade is at present requiring more than usual, so also are 
contractors for bridges and girders. Manufacturers of wheels, 
axles, and other parts of railway and tramway rolling stock are 
doing good business just now, and large contracts are shortly to 
be placed which will keep them busy for some time to come. 

The lighter industries of the city are not in so flourishing a con- 
dition. This is mainly due to the unsettled state of affairs in 
many of the countries doing business with Sheffield. 

With the United States trade is practically nil. A similar re- 
mark applies to business with Spain, the Philippine Islands, South 
America, and South Africa. 

The silver and plating establishments are also quiet. ; 

The summer trade has not yet started. Sheep-shears are being 
forwarded largely to America, and some very good orders have 
lately come to hand. Russian trade in these goods is now nearly 
over, and has been quite up to the average. Good business has 
also been done with Australia, but the Cape demand has been 
very disappointing. All classes of tools are well called for, and 
the file trade is very busy. 

Considerable damage was done to an engine-house on the works 
of Messrs. Jno. H. Andrew and Co., Limited, Toledo Steelworks, 
Sheffield, by a fire on the 31st ult. 

A useful little book, representing over a year’s painstaking 
labour, has been compiled by Mr. Frank Barker, one of the staff 
of Messrs. Jonas and Colver, Limited, Continental Steelworks, 
consisting of thirty-four pages, including index ; it gives the weights 
of steel bars in flats, squares, rounds, octagon, hexagon, oval, 
three-square, and sheets; the new legal standard wire gauge, 
Norton’s spindle gauge, French measures and weights with 
English equivalents, French lines converted into English equiva- 
lents, with other information of practical utility for iron and steel 
manufacturers, merchants, engineers, mechanics, forgemen, rollers, 
The book is published at one shilling, by the 
compiler, 2, Osgathorpe-road, Pitsmoor, Sheffield. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

As was to be expected, business has been very quiet this week on 
account of the holidays, but nevertheless the tone is encouraging, 
and the opinion generally is that trade will be more active and 
prices better in the second half of the year than they have been 
during the first. All the finished iron, the steel, and allied trades 
are practically assured of full work for the remainder of the year, 
and the tendency in prices is upwards. Under these circumstances 
it is rather strange that prices are not maintained for pig iron, the 
more so because the production of it is not in excess of require- 
ments, but rather the opposite, for there is good reason to believe 
that the stocks in makers’ hands are declining, and certainly they 
are in the public warrant stores, so far as Cleveland iron is con- 
cerned. Thus in May the decrease in Connal’s was 352 tons, 
Of hematite iron 
45,389 tons were held, increase 1110 tons for the month, but during 
the latter half of the month the quantity was stationary, as none 
of the makers or buyers of hematite pig iron have need to put 
any into store, and the holders of the warrants that are in will 
not sell them at present prices; they believe that with the great 
activity that exists and is promised in the steel trade the value of 
hematite pig iron must increase, and they accordingly have decided 
to hold the warrants back ; as they are substantial business men 
they can afford to do this. 

The price of No. 3 Cleveland G.M.B. pig iron this week has been 
40s, 6d. per ton as quoted by makers for prompt f.o.b. delivery, 
and 41s. for next quarter, but some of the middlemen have not 
refused 40s. 3d., as Cleveland warrants have been down to 40s, 1}d. 
cash. No. 4 foundry is at 39s. 9d.; grey forge at 38s. 6d.; and 
mottled and white 38s. 3d. per ton for early delivery. There is 
just now good demand from Scotland for Cleveland iron, as the 
latter is cheaper for the Scotch founder than the iron made 
near to his establishment. The difference in price between 
Scotch and Cleveland pigs is over 6s. per ton, and as the cost of 
delivery between the Tees and the Clyde foundries is between 4s, 
and 5s. per ton, there is a margin left in favour of Cleveland iron. 
The deliveries from this district to Scotland are heavier than for a 
long time past. * 

Sales of hematite pig iron are small, but consumers are well 
bought, and all that is made is going into consumption. Owing to 
the uncertainty about the cost of ore, makers do not care to com- 
mit themselves far ahead. There can be very little doubt that the 
Spanish Government will not be long in imposing a shipping tax 
which will increase substantially the cost of ore, and merchants 
will not sell this for delivery much ahead. The prospects of the 
hematite trade are uncommonly good, owing to the extraordinary 
activity in the steel industry, and dearer ore is not likely to curtail 
the demand forit. 

The shipments of pig iron from the Cleveland district during 
May compared badly with those of last year, but they are satis- 


| factory when compared with the corresponding month of any 


previous year, while they are the largest of any month this year. 
The May shipments last year exceeded those of this year by 
18,484 tons, or 15 per cent., and this was due to the decline on 
foreign account, the exports coastwise showing an increase. Thus 
the shipments oversea fell off 35 per cent., as compared with last 
year, while the shipments coastwise improved by 21 per cent. 
Germany, our best foreign customer, had only 27,455 tons last 
month direct and ri@ Holland, against 47,834 tons in May, 1897, 
the decrease this year being thus 43 per cent., as compared with 
last. To France, Belgium, Norway, Sweden, and Italy, there are 
also considerable decreases, but to Russia there was a satisfactory 
increase—5378 tons—these being the first shipments this year. 
The deliveries to Scotland—40,525 tons—were the best that have 
been reported for more than a year. The following shows the 
quantities shipped last month, as compared with the months 
named :— 








Coastwise. Foreign. Total. 

Tons. Tons. Tons. 

May, 1898.. .. .. .. 51,918 54,841 106,754 
April, 1898 aan haa: tae 53 59,588 105,441 
SS eer. 82,987 125,288 
May, 1896.. .. . 42,803 61,388. 104,191 


The pig iron exports from the Cleveland district for the five 


| months have this year been worse by 14 per cent. than those of 


the corresponding period of last year, and they are little above those 
of the previous year, but still they have never been surpassed except 
by the return for last year. e shipments coastwise declined 
8 per cent., but the exports to foreign parts fell off by no less than 
20 per cent. as compared with last year. To Germany during the 
five months, 109,561 tons have been sent, that being 30 per cent. 
less than was reported for last year; to Belgium the deliveries 
were 13,882 tons against 29,657 tons last year. Business with India 
was very small, especially last month. To Scotland, however, the 
quantity sent was almost the largest ever reported—-183,633 tons, 
as compared with 185,341 tons last year. The five months’ pig iron 
exports from the Cleveland district have amounted to, as com- 
pared with previous years :— 


Coastwise. Foreign. Total. 

‘ons. Tons. Tons. 

1898.. .. .. 282,128 e. 225,231 457,354 
1007... «2 2s SMT .. .. ME 530,234 
1906.. .. «- 230,988 .. .. 221,662 451,575 
1895... .. eo 195,448 .. .. 192,685 388,133 
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The finished iron and steel trades are active, though this week | indeed, as regards shipments, it has been exceptionally great. The 
the output has been curtailed on account of the holidays, but the | clearances from the whole of the Scottish ports in the past week 
stoppages on this account have not been so lengthy as usual, the | reached the large total of 217,188 tons, compared with 204,421 in 
pressure of orders leading the employers to resume operations | the preceding week, and 171,394 in the corresponding week of 
without deiay, and two days at most has been the extent of the | last year. The great bulk of the shipments are from Glasgow and 
stoppage at most establishments. Prices are well maintained all | Firth of Forth ports. In the inland department of the coal trade, 
round, but more especially is the stiffness noticeable in the plate | there is also a large business being done. Supplies of coal keep 
department, where the demand is almost in excess of the power | well up, however, so that the prices have, if anything, been coming 
of supply. back a little. Indeed, there is a decidedly lower tendency reported 

The shipbuilding industry is in a very satisfactory condition, and | in several districts, notably in Ayrshire. 
the advances in quotations bring out more orders, and for very During the past month thirty-two vessels were launched from 
large vessels. Messrs. Palmer’s Shipbuilding and Iron Company, | the Clyde shipyards, with a tonnage of 41,584, compared with 
Jarrow, have received from the British Shipowners’ Company, | twenty-three vessels and 33,010 tons in May, 1897. The output of 
Limited, an order for two steamers, each to have a carrying | new shipping on the Clyde in the past tive months embraces 115 
capacity of 11,000 tons, and they have orders from Messrs. Furness, | vessels, aggregating 160,233 tons, compared with ninety-one 
Withy, and Co., of Hartlepool, for three steamers, two of them of | vessels, of 120,573 tons, in the same period of last year. 
almost as large a capacity. Messrs. Robert Stephenson and Co, 
have contracted to build at their Hebburn Yard for Messrs, Simp- 
son, Spence, and Young, of Newcastle, two steamers, each 
of 7000 tons carrying capacity, and they will also supply 
the engines. Mr. J. T. Eltringham, of South Shields, has 
booked an order for six steam trawlers, for which he will 
supply the engines. The West India and Pacific Steam Navi- 
gation Company, of Liverpool, have ordered on the Tyne a} 
vessel over 500ft. long, one of the largest ever built on the river. | 
The Sunderland Shipbuilding Company, who have at present on | 
the stocks a steamer of 400ft. long fur Mr. William Lund, London, | 
will build him a duplicate vessel ; also a vessel for Messrs. Adam 
Brothers, of Newcastle, and another of nearly 6000 tons capacity. | 
During May eight vessels of 26,630 tons were launched on the | 
Wear, making thirty-two vessels of 103,810 tons for the year, as 
compared with twenty-six vessels of 69,667 tons in the first five : xcept ing 
months of last year. The Northumberland Shipbuilding Company, large quantity of 50,325 tons of coal, and 5245 tons of patent fuel. 
Limited, has been formed with a capital of £40,000 in £10 shares, | Newport totals were a trifle better than of late :—Foreign 3930 
The directors are Messrs. Geo. T. F. Edwards, chairman ; John | tons, and coastwise 6273 tons. . ‘ 
Cory, Cardiff ; J.J. Forster, Newcastle-on-Tyne ; Thomas Pinkney, |, The Cardiff consignments foreign are worth noting, as showing 
Sunderland ; and Rowland Hodge, Newcastle; the last-named | the trend of trade: —Rio 4000 tons, Malta 2250, Copenhagen 1000, 
being the managing director. The yard is at Howdon-on-Tyne, | Singapore 5100, Hong Kong 7300, Genoa 3800, and another cargo, 
and orders for several steamers have already been booked. 2 Cadiz 2500, Huelva 2900 tons, and a number of minor 

The members of the Cleveland Institution of Engineers will on | cargoes to France. : 

Saturday visit the engineering works of Sir Christopher Furness, | , The claim set up by Swansea that they have captured a good 
Westgarth, and Co., Limited, at Middlesbrough. Among the | deal of French trade was supported last week by the totals. 
orders now in course of execution at these works are, a set of | France took 23,098 tons, a much larger quantity than the average ; 
vertical compound blowing engines, 2000 indicated horse-power, to | Spain, 1650 tons ; Italy, 5877 tons; Algeria, 1770 tons; San 
work at 15 Ib. blast pressure and fifty revolutions per minute, for | Francisco, 2400 tons; Cape of Good Hope, 2800 tons: United 
the North-Eastern Steel Company, Limited, Middlesbrough ; | States, in bunkers, 2905 tons. The quantities of patent fuel were 
triple-expansion twin-screw marine engines, 5500 indicated horse- | despatched as follows:—France, 1620 tons; Spain, 600; Italy, 
power, for an 11,000-ton boat for the Cunard Steamship Company, | 1929 tons ; and Algeria, 1100 tons. Swansea, with its anthracite 
building by Messrs. C. S. Swan and Hunter, Wallsend-on-Tyne ; | coal labour settled, is now in a very much improved condition. 
set of triple-expansion marine engines, 4000 indicated horse- | The good news circulated last week gave great satisfaction 
power, for s.s. Manchester City, building by Sir Raylton Dixon | throughout the Ystradgynlais and Abercrave districts, which were 
and Co., Limited, Middlesbrough, for the Manchester liners ; set | Chiefly affected. The bituminous collieries continue very busy, 
of triple-expansion marine engines, 1000 indicated horse-power, | 2nd the only complaint was a scarcity of wagons. The coal strike 
fitted with Joy’s patent valve gear, for a vessel building by Messrs. | 2 the districts adjoining Cardiff has had the effect of giving con- 
R. Craggs and Sons, Middlesbrough ; 100in. blowing engine, for | siderable impetus in all other directions, and no accumulation of 
the Sheepbridge Coal and Iron Company, Chesterfield ;| ‘stock ” at sidings or elsewhere is to be seen. In the Llansamlet 
‘“‘Edwards’” patent air pumping engine, for a Ledward patent | districts prospectings are busy, and at Crumlin. ; ; 

evaporative condensing plant, for the Pyle and Blaina Ironworks, |, The ruling coal prices at Cardiff this week showed little varia- 
Blaina, Mon, tion, Things have got into a groove, and for the present are 

An advance of 5 per cent. has been given to the smelters in the | expected to remain so, The slightest signs of a settlement 
steelworks of the North of England. will, however, bring about a sudden change, and following upon 
‘The coal trade is rather quiet this week, on account of the | this may be expected the decline in household coal prices, which, 
holidays, but there are plenty of orders in hand, and prospects | 35 4 rule, sets in with the coming on of May. This year, house- 
are good. The price’ of Northumberland best steam coals is | hold coalowners who have been fortunately able to keep their 
12s. 6d. per ton f.o.b. Gas coals are in excellent request, and | Collieries going, have had a good time of it. Large totals have 
8s, 6d. for best is the regular f.o.b. price. Blast furnace coke | been sent away from a Monmouthshire colliery which is owned by 
averages 14s, per ton, delivered equal to Middlesbrough ; and good | @ Liverpool firm. Best steam commands 23s, to 24s.; drys, 15s. 6d. 
foundry coke is 17s. 6d. per ton f.o.b. ? to 16s. 6d.; best Monmouthshire, 17s. to18s.; seconds, 14s, to 16s.; 
. best steam smalls, 9s. to 9s. 3d.; seconds, 7s. to 7s. 6d.; drys, from 
6s. 6d. Best house coal, 20s. to 22s.; No. 2 Rhondda, 12s, to 13s.; 
small, 7s. to 7s. 6d.; patent fuel, 16s. to 18s., according to brand. 
NOTES FROM SCOTLAND. Coke: Furnace, 18s. to 20s.; foundry, 22s. to 25s, Swansea 

prices: Anthracite, 12s, to 12s, 6d.; seconds, 11s. to 12s.; ordinary, 
(From our own Correspondent.) | 10s. to 10s, 6d.; culm, small, 5s. 9d. to 6s. 9d. Steam and 

THERE has been a quiet feeling in the Scotch iron trade this | bituminous, according to private arrangement. Jron ores: Tafna, 
week, The holiday, no doubt, has had its effect in this respect, | 14s. 6d.; Rubio, 15s. The ore market is unsettled, in consequence 
but the speculative market has also been getting much quieter. | of a rumoured export duty. 

The holiday season is now practically upon us, and it is doubtful The stagnation at the hill works tells at present injuriously to 
whether any further impetus can at present be imparted to trade. | the interests of industries elsewhere. Last week the output of 
At all events, the market has for the time lost much of the anima- | steel in the Swansea Valley was only a moderate one. In the 
tion that marked it a few weeks ago. lower part of the valley one furnace less was smelting than in the 

The Glasgow pig iron market was closed on Whitsun Monday, and | preceding week. It is stated that there is to be a reconstruction 
on the succeeding days only a moderate business was done. Scotch | of furnaces in various quarters. Complaints of the scarcity of 
warrants sold from 46s. 44d. to 46s. 34d. cash, and 46s, 74d. to | ingots and bars were prevalent, and one result has been a falling 
46s. 6d. one month. There was only a very limited business in | off in the production of tin-plates. At the Beaufort one of the 
ordinary Cleveland warrants, the transactions in which took place | mills was idle, three at the Duffryn, and three at the Foxhole, 
at 40s. 34d. and 40s. 25d. cash, and 40s. 6d. one month. Cumber- | The others were fairly busy. At the Foxhole the strike of annealers 
land hematite pigs have been comparatively steady, but the | came to an end last week, the men agreeing to be paid by the day 
uantity of warrant iron changing hands has not been very great. | instead of by the box, asin the past. The impression is general 
The business reported in this class of iron has been at 50s. 9d. | amongst the men that the arrangement will be satisfactory, 
cash, and 51s. 05d. one month. especially when annealing large plates. Tin houses have been 

The output of hematite iron in Scotland has been further in- | tolerably busy of late, and, owing to the Morristown and Midland 
creased by the addition of another furnace, and forty-three furnaces | Works’ finishing departments being again in full swing, the ship- 
are now putting out this class of iron, compared with thirty-eight | ments of white plates have considerably increased. The Clydach 
at this time last year. The production of ordinary Scotch iron has, | and Park finishing departments continue regularly at work. The 
on the other hand, been gradually decreasing, the furnaces now | departments of the Upper Forest, with the exception of the steel 
making it being thirty-two in number, against thirty-seven twelve | bar mill, were at work on Whit-Monday, a good sign of orders in 
months ago, The total furnaces in blast in Scotland at present is | hand, though ascribed to a prospective closing down, which I shall 
eighty, compared with seventy-eight last week, and eighty-one at | notify only when it takes place. Standard sheds again busy ; 
this time last year. Other two basic furnaces have again been | foundries still rather quiet. 
put in blast at Glengarnock. | On ’Change, Swansea, this week it was reported that West Coast 

In the course of the past week the stock of pig iron in Glasgow | hematite pigs have practically remained unaltered, while Scotch, 
warrant stores was reduced 424 tons, The stock now amounts to | Cleveland and Middlesbrough hematite have fluctuated, leaving 
330,000 tons, against 356,700 at this time last year. It is not | off lower thanin the previous week. Notwithstanding the decrease 
believed that Scotch makers are adding anything to their stocks | in the shipments, the stocks show depletion, with a greater number 
at present. Indeed, as regards hematite, it is difficult to obtain | of furnaces in blast. North of England iron has been coming in 
supplies as fast as they are required. The arrival of Middles- | freely, and is used largely at the Siemens steel works of the dis- 
brough pigs at Grangemouth were 7135 tons, showing an increase | trict. These are able to keep going, paying an extra price for 
for the week of 995 tons, These imports for the past five months | coal, and all the produce goes to the tin-plate works, Latest 
aggregate 177,776 tons, which is 3018 more than in the corre- | quotations :—Glasgow pig, 46s. 44d. to 46s. 4d.; Middlesbrough 
sponding period of last year. Taking into account the large | No. 3, 40s. 6d.; hematite warrants, 50s. 85d. for mixed numbers ; 
volume of iron going into consumption, the stocks of all classes of | Cumberland according to brand. Siemens tin-plate bars, best, 
iron must be regarded as exceptionally light. | £410s. Tin-plates, Bessemer steel cokes, 10s. to 10s. 3d.; Siemens, 

One or two of the special brands of Scotch iron have been | 10s, 3d. to 10s. 6d.; ternes, 28 by 20, double box, 19s, to 21s, 6d.; 
increased since last report 6d. per ton, but the common brands are | best charcoal, 11s, to 12s, 6d.; block tin, £67 17s. 6d. to £68 10s. 
easier in sympathy with the condition of the warrant market. Govan | Demand for tin-platesindifferent. Prices too low to meet increased 
and Monkland, f.o.b, at Glasgow, Nos. 1, are quoted 46s. 104d. per | cost of new materials. No forward sales of any account. 
ton; Nos, 3, 46s. 44d.; Wishaw and Carnbroe, Nos. 1, 47s.; Nos. 3, The shipments of tin-plates were very small last week—a not 
6s. 74d.; Clyde, No. 1, 51s.; No. 3, 47s, 6d.; Gartsherrie and | unusual occurrence on the eve of Bank Holiday. The total was 
Calder, Nos. 1, 51s. 6d.; No. 3, 47s. 6d.; Summerlee, No. 1, 52s.; | only 17,425 boxes, while the receipt from works amounted to 
Nos. 3, 47s. 6d.; Coltness, No. 1, 55s.; No. 3, 48s.; Glengarnock at | 43,200 boxes. The stocks in the dock warehouses and vans, 
Ardrossan, No. 1, 51s. 3d.; No. 3, 46s. 3d.; Eglinton at Ardrossan | Swansea, now amount to 158,442 boxes, compared with 132,667 
or Troon and Dalmellington, at Ayr, Nos. 1, 48s. 3d.; Nos, 3, | boxes thisday week, and 142,274 at this date last year. A large 
46s, 9d.; Shotts at Leith, No. 1, 52s.; No. 3, 48s. 6d.; Carron at | shipment is expected this week. 

Grangemouth, No, 1, 52s.; No. 3, 48s. 6d. per ton. At Briton Ferry the output of pig iron was again very satis- 

Scotch-made hematite pigs are firm at 55s, per ton, delivered at | factory, and so also the make of steel bar and ingots, both at the 
the steel works. Briton Ferry and the Albion Steelworks, The eighteen mills in 

The shipments of pig iron from Scottish ports in the past week | the tin-plate works of the district were again fully employed. 
reached 4146 tons, compared with 6498 in the corresponding week Swansea last week imported 2045 tons, 455 tons scrap steel, and 
of last year. The foreign demand shows little or no improvement, | 1450 tons iron ore. Newport, Mon., had again the distinction of 
but this does not occasion much concern in view of the very large | despatching the only cargo of rails—155 tons—to Goole. 
quantity of raw iron going into consumption at home. | As showing how the large Bessemer works had kept going to the 

The manufacturing trades are for the most part well employed. | last, | went, over the yards of one of the principal this week, where 
The steel industry is particularly so, with the prospect of a long | generally many thousand tons of pig iron are stocked, and found 
continuance of activity. Makers of bars are selling fair quantities, | that not even a solitary ton was left. 
and keeping their works in full movement, as a rule. Founders The Nantyglo Iron and Tin-plate Works are announced for sale ; 
have a great variety of work in progress, tube makers have encour- | eight modern mills, driven by two first-class powerful condensing 
aging prospects, and the engineéring branches are, as a rule, well | engines. 
supplied with work. e Barry Graving Docks and Engineering Company decided 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE coal shipments last week fell slightly below the late aver- 
ages, though the activity at the non-associated collieries has been 
unabated. A general impression is beginning to manifest itself 
that their days of ‘‘ gold coming,” as one expressed it, are coming 
to an end. This accounts for a cautiousness in buying forward, 
j and may be expected to increase daily. Last week most of the 
coaling cranes at the Roath Dock were busy, and a fair amount 
of work was done at the Barry. 

Swansea was ey busy, sending away the unusually 








=——— 
long, and equal to the accommodation of the largest yes 
The Newport-Abercarn annual report is just issued, and j 
interest at the present juncture. The output for the po mat 
475,211 tons coal, coke 16,220 tons. £920 had been expended 
driving through a fault. This had been paid out of reve + 
twenty-two new beehive coke ovens had been built at a pied 
£1218 11s. 4d. The net profits were declared at £10,629 5. rd 
and a dividend recommended of 6 per cent. as 
The Light Railway Commission decided last week against th 
construction from Llanfairpwilgwyngyll to Beaumaris, a 


sels afloat, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE position of the iron industry over here may be considered 
as favourable and pretty firm, an improving tone being noticeable 
in nearly all departments of the raw and finished iron trade, 

Silesian ironmasters have their order books well filled, and as 
confidence appears to be increasing demand and inquiry are likely 
to become stronger, and there is very little doubt that’ prices will 
soon begin to move upwards; at present quotations show far Jes; 
firmness than might be expected, and are even inclined to giye 
way where heavy orders are in question. The plate and sheet 
trade has been well employed, but the prices got are even les. 
remunerative than those for merchant iron, and that means a great 
deal. Export in bars as well as in plates is fairly active, but it 
must be owned that prices are so low as to leave hardly any proft 
Tube works and machine factories are in good occupation,” r 

A very confident feeling prevails on the Rhenish-Westphalign 
iron market, demand and employment having been steadily jm. 
proving during the week. The tone of the pig iron trade, for 
instance, is much more healthy than it has been for some months 
past. A short time ago the pig iron convention in Luxemby 
and Dusseldorf had, in consideration of the difficult position the 
rolling mills were in, granted an export bounty of M. 6 to M,3 
p.t. for one-half of the quantity bought. The rolling mills then 
tried to persuade the pig iron syndicate to grant a higher bounty, 
and, expecting their request to be fulfilled, —— with their 
purchases as much as possible. The syndicate, however, declared 
themselves to be unable to grant more, on account of the high prices 
for coke and ore ; and so the rolling mills, seeing that waiting was 
useless, came forward with their demand, and large quantities of 
pig iron have recently been bought. In the meantime the pig iron 
convention has reduced the export bounty, Luxemburg granting 
only M. 3 p.t. on one-half, and Dusseldorf granting M. 3 p.t, on 
one-third of the quantity bought. General activity at the blast 
furnace works has perceptibly improved, and stocks decrease, 
| Billets and blooms sell briskly ; some mills are very full of orders, 





| and prices accordingly are extremely firm. The business 
in manufactured iron is decidedly improving; bars and 
| sectional iron, for instance, show considerable firmness, and 


| pretty large sales have been effected upon the week ; the majority 
of the mills are, consequently, extremely busy, and will remain so 
for several months to come. Demand and inquiry for hoops is, 
likewise, brisk. he sheet trade is at last beginning to improve 
after a period of prolonged dulness, and the Siegerland works, 
which had suffered most when times were bad, have now been the 
first to improve, a fair confidence prevailing all round. Plenty of 
fresh work has come in during this week and the last, causing 

wrices to stiffen a little ; purchasers would now find some difficulty 
in placing orders below M. 120 p.t. The different sorts of heavy 
plates meet with ready sale. 

Activity in the engineering and wagon-building department is as 
brisk as could be desired, and will remain so for the remainder of 
the year. The same may be said of the pipe mills, 

Export in iron and steel leaves for the present pretty much to 
be desired, as orders can only be secured at very low and decidedly 
unremunerative prices, 

Production of pig iron in Germany, including Luxemburg, was 
for April of the present year 583,418 t., of which 127,403 t. were 
forge pig and spiegeleisen, 40,594 t. Bessemer, 319,544 t. basic, 
and 95,877 t. foundry pig. Production in March of the present 
year was 625,130 t.; in April, 1897, it was 560,343t. From 
January Ist to April 30th, 1898, 2,392,943 t. were produced, 
against 2,219,899 t. for the corresponding period in the year 
before. 

Very slight alterations only can be noticed on the Austro- 
Hungarian iron market, the business generally being more lively 
than it was some time ago, but a decided improvement in all 
branches, though eagerly wished for, has not taken place as yet. 
A normal trade is done in girders, while sheets, wire, and all sorts 
of wire articles are neglected. Official quotations, per ton free 
Vienna, are as under :— 

Austrian and Styrian bars, 112 to 12211.; ditto, Bohemian and 
Silesian, 110 to 114 #.; Hungarian bars, 108 to 112fl.; girders, 
111 fi., in some instances 125 fi.; steel plates, 132 to 165 f1.; heavy 
boiler plates, 150 to 180 f1.; pig iron, free at works, stands on 
45 to 51 fl. p.t. for Styrian and 42 to 50 fl. p.t. for Moravian sorts. 

In Belgium the trade done on honie account is a fairly good one, 

and prices would be sure to improve if it were not for a decided 
weakness that continues to be felt in the export business. During 
the last two weeks makers have not been able to secure anything 
like a heavy order, and so the tone of the Belgian iron industry is, 
perhaps, less strong than might be expected ; quotations, however, 
have been well maintained, both for raw A for manufactured 
iron. ‘ 
A steady sort of trade is done in most departments of the French 
iron industry, but nothing new or specially interesting was noticed 
in the development of business during this week and the last: 
prices, as a rule, have been well maintained. 














THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


No quotations for either steam or house coal. Coal exports 
for week ending May 28th were: Foreign, 3930 tons ; and coast: 


wise, 6273 tons. Imports for week ending 31st were: — Pig 
iron, 2518 tons ; scrap iron, 80 tons ; iron ore, 5050 tons ; cement, 
manure, 


160 tons ; copper pyrites, 1507 tons ; pitwood, 875 loads ; manure 
180 tons. Conference between masters and men in coal strike 1s 
adjourned until Saturday next. 

Pig iron: Scotch warrants, 46s, 3d.; hematite warrants, 50s. 8d., 
f.o.b, Cumberland ; Middlesbrough No. 3, 40s. 2d. prompt. Iron 
ore: Rubio, 13s. 9d. to 14s.; Tafna, 13s, 3d. to 13s. 6d. Steel : 
Siemens steel tin-plate bars, £4 10s. to £4 12s. 6d., all delivered in 
the district, cash. Tin-plates: Bessemer steel, coke, 9s. %d.; 
Siemens, coke finish, 10s. Pitwood, 16s, London Exchange 
Telegram : Copper, £50 18s, 9d.; Straits tin, £67 6s, 3d, Freights: 
Firm, 








TRADE AND Business ANNOUNCEMENTS.—Mr. J. Millen Adam, 
of Ibrox Ironworks, Glasgow, informs us that he has assumed as 
partner Mr, Andrew Galbraith Scott, 


GLascow INTERNATIONAL EXHIBITION, 1901.—At a meeting of 
the Building Committee held on the 26th ult. it was resolved to 
recommend to the Executive Council that the following professional 
members of the Building Committee, together with the convener 
and vice-convener, be appointed a Sub-Committee to examine the 
competitive plans when received and to report :—Messrs. J. J. 
Burnet, A.R.S.A.; William Leiper, R.S.A.; A. B. M’Donald, € +E; 





The volume of business in the coal trade is well maintained ; ‘ last week to extend the inner dock by 50ft., thus making it 770ft, 








W. F, Salmon, James Thomson, and Robert Whitson, 
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THE E EFFECT OF TIRE WIDTHS ON 
THE DRAUGHT OF WAGONS. 


purine the past two years the above subject 
en elaborately investigated by the Missouri 
state Agricultural Experiment Station, An 
abstract of the report on the trials made by Mr. 
H. J, Waters, Dean and Director of the College 
of Agriculture and Mechanic Arts, with which the 
station isconnected, were given ina recent issue of 
the Engineering Record i— lhe trials were made 
with wagons having the ordinary 1° din, tires and 
special metal tires 6in. wide made to fit the 
spindles of wagons having narrow tires when 
purchased. Many of the trials were carried on 
with the same wagon, the wheels being changed. 
In every case a net load of 20001b. was placed in 
the wagon, which made the total weight to be 
hauled in the case of wide tires about 250 Ib. more 
than with the narrow tires. The pull was 
measured with a dynamometer, which was tested 
every month, The length of a run with a wagon 
was from 200ft. to 600ft. and return, and care was 
taken to maintain a speed of about 2°5 miles an 
hour. 

On hard, smooth, nearly level macadam roads, 
comparatively free from dust, loose stone or sand, 
it was found that the difference in draught in 
favourof the broad tires was from 16 to 35 percent. 
The draught in two trials with narrow tires was 
49lb. to 1441b., and with wide tires 73 lb. and 
1231b. respectively. 


has be 


On gravel roads the relation was found to 
depend considerably on the state of the road. A 
hard surface with some loose stones the size of 
black walnuts, but without ruts, required an 
average draught of 218 lb. with narrow tires and 
1641b. with wide, a difference of 33 per cent. in 
favour of the latter. The second trial was made 
with a dry, hard, dustless road having a few loose 
stonesonthesurface. The draught with the narrow 
tires was 146 lb. and with the broad tires 100 lb., a 
difference of 45 per cent. in favour of the latter. 
A third trial was made with a road dry and free 
from ruts, but with a large amount of sand in the 
gravel which prevented it from packing properly. 
Inthiscase the draught with narrow tires was 239 lb. 
and with broad tires 157 lb., a difference of 46 per 
cent. in favour of the latter. The fourth trial was 
made on a@ new, reasonably dry and firm road 
before the gravel had become compacted. The 
draught was 330 Ib. and 261 lb. with narrow and 
wide tires respectively, a difference of 27 per cent. 
in favour of the latter. A fifth test was made 
with the water standing on the surface, and with 
loose sand from lin, to 2°5in. deep ; the wide tire 
forced mostof the slush outof its track, although no 
rut remained. The draught was 2621b. and 268 |b. 
in the case of narrow and wide tires respectively, 
the former having about 2 per cent. advantage. 
A sixth trial under similar conditions to the fifth 
gave draughts of 232]b. and 2411b. with narrow and 
wide tires, a difference of 4 per cent. in favour of 
the narrow. It must be rernembered in the case 
of the last two tests that under the 1°5in. to 2in. 
of loose wet sand and gravel, there was solid 
material, The narrow tires cut through the 
slush to this hard surface, and the condition of 
the road had little influence on the draught of 
wagons equipped with them. The wide tires, 
however, had to push aside four times as much 
slush before coming to a bearing, and on that 
account the draught was increased in their 
case, 

The experiments made on dirt roads were more 
numerous than those on macadam and gravel, and 
showed practically the same results. The first 
trial on dry, hard roads, nearly level and free from 
dust, gave a draught of 137 lb. and 105 lb. with 
narrow and wide tires respectively, the advantage 
of the latter being 31 per cent. In the second 
trial, on a similar road, the draught was 178 lb. and 
145 1b, with narrow and wide tires, the latter 
having 23 per cent, advantage. The third trial 
was on a dry, hard clay road with traces of ruts. 
The draught was 131 lb. with the narrow tires and 
76 lb, with the broad, the advantage of the latter 
being 71 per cent. These trials showed that the 
draught on a dry dirt road without ruts is almost 
as little as°on good macadam and less than on 
gravel, 

\ fourth trial was made on a dirt road with 
very dry and loose dust 2in, or 3in. deep over- 
lyingahard, smoothsurface. The average draught 
with narrow tires in this case was 91 lb., and with 
broad tires 107 Ib., 18 per cent. advantage lying 
with the narrow tire. It will be seen that the 
conditions of the fifth and sixth trials on gravel 
roads were repeated in this case, without the 
presence of water, and the results were even more 
unfavourable to the wide tire, which rolled over 
the loose dust without compacting it. The 
narrow tire cut its way to the hard surface below 
the dust and thus had a firm bearing. 

The fifth trial was made with a clay road having 
a sticky surface, but firm below. It was in a fair 
hauling condition with ruts 4in. to 6in. deep, 
having dry, hard sides and bottoms. The first 
run was made with narrow tires in the original 
ruts, and afterwards the broad tires were run over 
the narrow-tire ruts. The draught in the first case 
was 2061b., and in the second case 308 lb., the 
harrow tires having an advantage of 49 per cent. 

The sixth trial was made on a road having about 
2° din. of very sticky mud over a firm surface. The 
mud stuck to the broad wheels, but was soft 
enough to let the narrow tires cut through to the 
hardroadbed. With narrow tires the draught was 
251 lb. 28 r cent. better than the 325lb. 
required with broad tires. The seventh trial was 
on a clay road having a soft surface 3in. or 4in. 
deep, The ordinary tires cut ruts 5in. to 6in. 
deep with fairly firm bottoms but soft and 
sticky sides. The narrow-tire wheels were run in 
these ruts four times without deepening them 
appreciably, The broad-tire wheels were run 
over the ruts and formed a new rut 6in, wide and 
wbout 3° din. deep in the soft clay surface. Under 
these conditions the average draught with broad 
ures was 4361b., and with narrow tires 335 1b., 
giving the latter 30 per cent. advantage. The 
eighth trial was made on a clay road with the 
Surface wet and soft to a depth of 3°5in. to 4in., 
but hard and dry underneath, Both wagons cut 
through the mud and left no ruts, The draught 
With the narrow tire was 278 1b. and with the 
broad tire 406 Ib., 42 per cent, in favour of the 








former, Director Walters’ comments on these 
trials read as follows :— 

“Inevery trialon a soft surface overlying a hard 
roadbed, the narrow tires show to an advantage. 
This advantage reaches its maximum when the 
soft covering of the road consists of sticky clay. 
Such a condition is met frequently for short 
periods in the spring, summer, and fall, immedi- 
ately after rain has fallen on a hard, dry road, or 
when the road has thawed on the surface and 
remains frozen underneath. As explained in the 
case of the wet-gravel road and dusty-dirt road, this 
difference appears to be due to the fact that the 
narrow tires cut through the mud and roll on the 
hard roadbed underneath with very much less 
resistance than is encountered by the broad tires. 
In the nature of the case this condition of the 
road surface is of short duration. A few hours of 
sun will sufficiently dry this mud or sand so that 
it will pack under the broad tires instead of being 
pushed aside. In that condition the narrow tire 
is at its greatest disadvantage as compared with 
the broad tire, as is clearly shown in the next 
trial on a dirt road drying on top.” 


The ninth trial, referred to in the preceding 
quotation, was made on a black-soil road with 
the mud stiff and drying on top. The narrow 
tires made a rut 3'5in. deep in passing over the 
surface twice, and required a draught of 497 Ib. 
The broad tires packed the mud so as to leave 
scarcely any rut, and required a draught of 307 Ib., 
62 per cent. less than with narrow tires, The 
tenth trial was made on a clay road dry on top 
and spongy underneath. A new track was made ; 
the narrow tires were run first making a rut 8in. 
to 12in. deep, and the wide tires were run over the 
rut made by narrow wheels, which resulted in 
wide ruts 4in, to 6in. deep. The average draught 
with the narrow tires was 473]b., and with the 
broad tires 423 lb., equivalent to 12 per cent. 
advantage with the broad tires. The eleventh 
trial was made on a clay road dry on top and 
spongy below, withruts about 8in. deep. Bothsets 
of wheels ran in the old ruts, the narrow tires first, 
and the broad tites made a depression of about 
5in. The average draught with narrow tires was 
596 Ib., and with broad tires 377 1b., a difference 
of 58 per cent. in favour of the broad tires. A 
twelfth trial was made on astiff, muddy clay road 
beginaing to dry onthesurface. Atone end of the 
section there was soft mud over which water was 
standing. The narrow tire made a rut 7in. deep. 
In this case the draught with narrow tires was 
825 lb, and that with broad 552 1b., or 49 per cent. 
advantage lay with the latter. The thirteenth 
trial was made on a muddy clay road slightly 
frozen on top, but not enough to bear the load on 
either set of wheels. The narrow tires made rute 
12in. deep in places. The narrow tires required 
a draught of 5491b., 22 per cent. more than the 
draught with the wide tires, 448lb. The 
fourteenth test was made on a very soft and 
sticky clay road having old 18in. ruts full of water. 
The narrow tire was run first, and required an 
average draught of 3221b, The broad tire cut from 
6in. to 8in. into the mud, which filled the wheel. 
The draught in this case was 514 Ib., showing an 
advantage of 5°9 per cent, in favour of the narrow 
tire. 





ROYAL INSTITUTE OF PUBLIC 
HEALTH. 


A CONGRESS will be held in Dublin next August 
from the 18th to 23rd in the buildings and 
grounds of the Royal University. Simultaneously 
a Health Exhibition will take place and will be 
continued up to Saturday, the 27th of the month, 
This will be during the Horse Show week. The 
Lord Lieutenant will be Patron ; the Lord Mayor, 
Honorary President ; Sir Charles Cameron, Presi- 
dent of the Congress; Professor Smith, M.D., 
President of the Institute of Public Health, will 
take part in the proceedings ; and Alderman the 
Right Hon. Joseph Meade will be chairman of an 
influential reception committee. The Exhibition 
will be of a comprehensive character, as will 
appear from the fact that its programme includes 
the reception of exhibits in physiology, pre- 
ventive medicine, bacteriology, microscopy, 
physics, chemistry, geology, meteorology ; educa- 
tional appliances, schools, ships, and steam vessels, 
naval and military establishments, hospitals, 
prisons, workhouses, asylums, unhealthy trades, 
artisans’ dwellings, mortuaries, fire brigade 
appliances, accident prevention appliances, 
hygienic materials, cooking, laundry, and dairy 
appliances ; water supply, sewage treatment and 
disposal ; drainage and plumbing ; heating, light- 
ing, and ventilating ; electrical installations and 
appliances ; disinfection and locomotion, includ- 
ing bicycles and tricycles, motor cars, and rail- 
way hygiene. 

The object of the Exhibition and meetings which 
will be held in conjunction with it is to educate 
the public opinion of Ireland in all branches of 
hygiene ; and the visitors who are expected to 
flock to Dublin during the Horse Show week 
will be afforded an opportunity of seeing the 
latest advances in hygiene theory and practice. 
The Health Exhibition Committee, which has 
been already formed, consists of Mr. William R. 
Maguire, J.P., president; and Messrs. W. H. 
Beardwood, Maurice Brooks, Sir Charles 
Cameron, F, W. Crossley, Maurice E. Dockrell, 
-atrick Dowd, T. W. Little, Professor E. J. 
M’Weeney, George L. O’Connor, Charles A. 
Owen, W. Kaye Parry, George M. Ross, Burton 
R. Phillipson, Howard Pentland, John L, Small- 
man, and J. C. Wilmot. 








Pig TRON PRoDUCTION IN APRIL,—With the 
exception of a moderate increase in the produc- 
tion of charcoal pig iron in the United States, there 
was no change in the rate of production during 
the month of April, which was about 1,000,000 
tonsa month, According to the Zron Age, there 
were 14 furnaces in blast May Ist, with a weekly 
capacity of 234,163 gross tons, against the same 
number of furnaces in blast April Ist, with a 
weekly capacity of 233,339 gross tons, and 
against 146 furnaces in blast May 1st, 1897, with 
a weekly capacity of 170,529 gross tons. Stocks 
sold and unsold amounted to 841,524 tons on 
May Ist, against 818,008 the month previous, 
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Application for Letters Patent. 


*,* When inventions have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


18th May, 1898. 


11,297. Gas Burner, 8. Chandler, jun., and J. Chandler, 
London. 

11,298. Vent Pxa, J. E. Preston and B. Wharton, St. 
Annes-on-Sea, Lancashire. 

11,299. Pyeumatic Tirgs, F. C. Tipler and T. A. Glad- 
deo, Crewe. 

11,300. Cycies, J. O'Donnell, Kingston-on-Thames. 

11,301. DevELopinc Puotocrapuic Fits, T. Brown, 
Salisbury. 

11,302. ELrectrric Switcues, A. Brier, Manchester. 

11,303. GENERATORS for ACETYLENE Gas, H. 8. Stott, 
Manchester. 

11,304. Domestic Frre Gratzs, J. Hull, Manchester. 

11,305. Expansion Vatves, G. Sellers and 8. J. Pegg, 
Nottingham. 

11,306. Lock Nuts, C. A. Houften and J. Pickbourne, 
Nottingham. 

11,307. Construction of AMPEREMETERS, A. Spark, 
Aberdeen. 

11,308. Fitters, C. E. Challis, London. 

11,309. Device for Hotpinc CuiLpreEn, C. E. Challis, 
London. 

11,310. SuspeNpER for Maps, G. W. Baconand T. Best, 
London. 

11,311. Apparatus for DELIveRING MILk, J. Dibbern, 
London. 

11,312. Opgxinc and CLosinc Doors, F. Cornelius, 
Manchester. 

11,313. VaLve AtracuMENt, J. Sayers, Milford, near 
Derby. 

enn Game, J. B. Cairns, Carlisle. 

1,315. Macuines for Printine Tickets, H. Taylor, 
Crewe. 

11,316. FrrE-aRM SicuTinc Appuiiance, T. Gilbert- 
Bussell, Lewes. 

11,317. ConverTIBLE Desks and Seats, J. Bardsley, 
Sheffield. 

11,318. CycLr Gear, W. A. Grimason and A. Macauley, 
Glasgow. 








11,381. Carriaces, E. Miiller, London. 

11,382. Mupcuarps, J. Fearon, Glasgow. 

11,383. BorrLe CLEARER, J. H. White and G. H. Read, 
Birmingham. aes 

11,884. Steam GeyERaToR Furnaces, P. J. E. E 
Chambost, Liverpool. 4 

11,385. Carp Cioruina, E. H. Gillett, J. Fogg, and F. 

. Thomson, Halifax. 
11,386. ConnecTine Leaves of Hincegs, R. von Hagen, 
Ow. 

11,387. Grinpinc Macutngs, A. A. Tattersall, Glasgow. 

11,388. Fences for Crrcucar Saws, R. W. Tayler, 
Bury St. Edmunds. 

11,389. GENERATING ACETYLENE Gas, J. 
Nottingham. 3 

11,390. Liquip-MEasURING AppaRaTus, H. Sutcliffe, 
Halifax. 

11,391. Brakes, W. Birch, Manchester. 
11,392. Rotary Pumps, J. H. and F. Riley, Manchester. 
11,393. Hovsines of Rotiixe Mitts, W. Beardmore, 
Glasgow. ae eee 
11,394. Neepies, W. G. Heys.—(La Société Emile 
Bondios et Fils and Aceline-Lacour, France.) 

11,395. Fiug, E. C. Edgar, Bristol. 

11,396. Foot-pLaTes, V. H. Holm, Glasgow. 

11,397. Stoves, C. E. Torner, Glasgow. 

11,398. InxsTanp, J. G. Breitholtz, Glasgow. 

11,399. Hanpugs for ScREW-DRIVERS, J. G. Breitholtz, 
Glasgow. 

11,400. Toots, T. R. Ellin, Sheffield. : : 

11,401. Racks of Curtery Cases, J. A. Figorski, 
Sheffield. 

11,402. Merat Pot Mecuanism, W. H. Lock, B. Nadall, 
and M. Barr, London. 

11,403. Link, D. A. L. Fleming, Glasgow. 

11,404. CrapLe Rocker, D. Christie, Glasgow. 

11,405. WaTeRPROoF Suit, 8. S. Hazeland, St. Samp- 
son’s Par Station, Cornwall. 

11,406. Tuses, H. Perrins, London. 

11,407. Spannzrs, C. H. Breakwell, Birmingham. 


White, 





| 11,408. Tap for O11 Trvs, F. D. Elderton, Farnborough. 


11,319. Stanp for Umpreiias, W. and R. Hamilton, | 


Glasgow. 

11,320. Ion1t1on Apparatus, R. J. Urquhart.—(7he¢ 
Actien-gesllschaft fiir Fabrikation von Broncevaaren 
und Zinkguss, corm. J. C. Spinn and Sohn and 
Stanislaus Johann von Romocki, Germany.) 

11,321. Receprac.e for GRow1NG Pants, F. A. Walton, 
Birmingham. 

11,322. Currinc Patrerns, H. and J. Dawson, Brad- 
ford. 

11,323. Steam Borers, J. Dean and J. Pollard, 
Burnley. 

11,324. Heatinc Apparatus, J. Dean and J. Pollard, 
Burnley. 

11,325. Compinep Rip and Coat Saver, B. Stocks, 
Huddersfield. 

11,326. Corp Rrets for ELectric Leaps, W. H. Sturge, 
Birmingham. 

11,327. Cure for Gout, T. E. Morris, Liverpool. 

11,328. Leap Seats, E. and C. Miiller, Berlin. 

11,329. HanpLE-Bars, J. Linley and W. Piearce, Bir- 
mingham, 

11,330. Guriptnc Paper, J. H. Culvert, jun., and W. 
Chapman, Manchester. 

11,331. CvcLe Sapp.gs, J. B. Brooks and J. Holt, Bir- 
mingham. 

11,332. Sprocket WHEELS, J. 8S. Edge and J. Hall- 
Wright, Birmingham. 

11,338. JEWELLERS Vices, J. Hampton, jun., Bir- 
mingham. 

11,334. PREPARATION of CorrkE, A. R. Booth, Man- 
chester. 

11,335. Caps, P. Klainman, Manchester. 

11,336. WaTER-TUBE BoILers, A. Mitchell, Glasgow. 

11,337. ALARM CaLL BELLs, A. G. Webster, London. 

11,338. Crank for Drivinc Macuinery, E. J. Hall, 
London. 

11,339. HuLttrne CyLInpER for Skep THRESHERS, C. M. 
Stanford, London. 

11,340. ELectric Batteries, E. A. Jahncke, London. 

11,341. PREVENTING FRAUDULENT INTERFERENCE with 
the Contents of Botries, E. H. Molyneux-Seel, 
London. 

11,342. Drop-pown Guns, J. W. Smallman, Camp Hill 
Grange, near Nuneaton. 

11,348. Bicycues, J. W. Smallman, Camp Hill Grange, 
near Nuneaton. 

11,344. PENCIL - SHARPENING 





Macuines, J. Marsh, 
mdon. 
11,345. Pacxina Cases, A. M. and C. H. Tasman, 


on. 

11,346. WueExs, E. Schneider, London. 

11,347. ReGIsTERING ApPaRATus for CRANES, M. L. A. 
Bohle, London. 

11,348. Taps fitted toSypnons, P. J. F. Mitton, London. 

11,349. Jer Pumps, C. F. de Kierzkowski - Steuart, 
London. 

11,850. Gor CLuss, W. Ayrton, London. 

11,351. Camp Sroor, G. F. Redfern.—({C. Griindig, 
Germany.) 

11,352. Frames for Puotocrarus, J. Menzel, London. 

11,353. Commutators, C. J. Ferguson and G. T. Ferrell, 
London. 

11.354. PHotoGrapHic WasHinc Tank, J. Moppay, 


London. 
11,355. Feep Gear for Cuarr Cutters, J. Marshall, | 


London. 

11,356. Device for TEACHING ARITHMETIC, A. Lay, 
London. 

11,357. Dratninc Rain-waTer from 
Baumgartner, London. 

11,358. TRousER Protector for Cycuists, A. M. Wix, 


Roors, W. 0. 


London. 

11,359. Gas Burner Cutmneys, B. Cars.—{R. Jnirald, 
Austria.) 

11,360. GLose Hotpgrs, K. Weinert, London. 

11,361. Looms for WEaviNG, G. Patrone, London. 

11,362. FurNacgs, F. P. Creceveur, London. 

11,368. FastENING Device for Corsets, E. Teltschik, 
London. 

11,864, CENTRIFUGAL Macutngs, P. Reuss, London. 

11,865. Apparatus for DELIVERING Tickets, A. Marsh, 
London. 

11,366. TREADLE-MoToR Boat, A. Marx and W. Dod- 
schweit, London. 

11,367. Puriryine Gas, J. Shackleton and A. Ross, 
Belfast. 

19th May, 1898. 


11,368, Harr Curver, E. P. Ferguson, London. 

11,369. Raistnc Winpows of Veuic.es, P. Foulkes, 
Manchester. 

11,370, ENAMELLING the Surrace of Paper, J. Sully, 
Bristol. 


11,371. Jorntina CISTERN Pipes, N. Simmons, 
ristol. 
11,372. Srrarners, A. J. Roberts and G. Crees, Ross, 


erefordshire. 

11,878. Storinc Wuiskey, T.T. Power, Dublin. 

11,874. Bicycik-privinc GrarR, G. J. Bellingham, 
London. 

11,375. Scorrinc LeatHER, F. E. Wheeler and Pearson 
and Bennion, Limited, Leicester. 

11,876. Hxrrts of Boots and Suoks, E. E. Webb, 
Bristol. 

11,377. ACETYLENE-MANUFACTURE Apparatus, T. R. 
Fowler, Liverpool. 

11,378. AppLy1nG LaBELs to Cans, J. H. R. Dinsmore, 
Liverpool. 

11,379. Piano Sconces, 
Birmingham. 

11,380. PhoroagrapuErRs’ Pocket Finper, H, C, Kemp, 
London. 


F. Currie and C. Warner, 


1),409. Framework for Cycies, W. R. C. Ball, Bir- 
mingham. 

11,410. Water Turping, M. Morris, Gateshead-on- 
Tyne. 

ual. MupcvuarpD Brince for Cycuzs, F. J. Hayslep 
and B. P. Morrall, London. 

11,412. Saw-BeNcHEs, J. W. Hebb and G. Squire, 
London. f 
11,413. Setrinc Out Dresses, E. G. Kendall, Bir- 

mingham. 
11,414. Preservine Opsects, L. Buchhold, London. 
11,415. TusuLaR Structures, C. V. Burton, London. 
11,416. SIGNALLING Apparatus, A. Ginisty and V. Metz, 
London. 
11,417. WHEELS and AxtEs, I. B. Thompson, London. 


| 11,418. Boxinc Groves, Feltham and Co., Limited, 








| 11,458. Support for Cycxes, E. L. Willins, Norwich. 


and J. Hughes, London. 

11,419. TREATING Fisres, E. Ungnad, London. 

11,420. ARGENTIFEROUS SENSITIVE SURFACE, P. Mercier, 
London. 

11,421. Treg Brake, J. 8S. Laurie, London. 

11,422. GENERATORS for ACETYLENE Gas, G. Hope, 
London. 

11,423. Sarety Pixs, A. Ross, London. 

11,424. Suirts, E. H. L. 8. Dodds, London. 

11,425. Motor Cars, R. T. D. Brougham and W. C. 
Bersey, London. i 

11,426. ELECTRICALLY-PROPELLED VEHICLES, R. F. DB 
Brougham and W. C. Bersey, London. 

11,427. Case for Hotpinc Cicaretres, H. J. 0. 
Liibbert, London. 

11,428. Mounts for InpIA-RUBBER TuBING, J. G. 
Ingram, London. 

11,429. ELECTRICALLY-PROPELLED RoapD VEHICLES, 0. 
Patin, London. 

11,430. AtTracHMENTs for CoRSETSs, 
London. 

11,431. Preventine Vrsration in Venicies, H. W. D. 
Dunlop, London. 

11,482. Reriectors, 8. 0. Cowper-Coles and the 
Reflector Syndicate, Limited, London. 

11,438. PREPAYMENT Evecrricity Meters, F. F. Yeat- 
man, London. 

11,434. Prayinc a Game of Sxir1, L. M. D’Orsey, 

ondon. 
11,435. Brakes for Bicycies, F. F. von Hoffmann, 


A. Wardroper, 


mdon. 

11,436. DyzInc, C. D. Abel.—(The Actien-Gesellachust 
tiir Aniline Fabrikation, Germany.) 

11,487 AzopyesturFs, O. Imray. —(The Forbirerhe 
corms. Meister, Lucius and Briining, Germany.) 

11,438. FurNacgs, Siemens Bros., and Co., Limited.— 
(Siemens and Halske Actien-Gesellschast, Germany.) 

11,439. Coke Ovens, F. J. Collin, London. 

11,440. Dynamos, G. Unterberg, London. 

11,441. Stoves, J. A. Jensen, London. 

11,442. Hrnogs, J. A. Jensen, London. 

11,443, REFRIGERATORS, J. B. Schiifer, London. 

11,444. INCANDESCENT O11 Lamp, K. Reichel, London. 

11,445. Lavatory Firtines, R. Lowry, Liverpool. 

11,446. ADJUSTABLE Winpow TRANSPARENCY, F. T. 
Shepherd, London. 

11,447, Ware Leap Paint, T. C. Sanderson, London. 


20th Muy, 1897. 


11,448. Cricket GaunTLeTs, J. W. Dorkin, South 
ampton. 

11,449. Lamp Brackets, A. H. Broadbent, London. 

11,450. Sprines, D. Doyle, Youghal, Cork. 

11,451. DECREASING VIBRATION in CycLEs, R. Westall, 
London. 

11,452. PARALLEL Rvu.ers, R. 
Vanes, Cape Colony.) 

11,453. BicycLe Lamp, L. Rushworth and A. White- 
head, Failsworth. 

11,454. SHarr Harness, R. Grimmer, London. 

11,455. Automatic E.ectric Circuit Breakers, G. E. 
Fletcher, Stockport. 

11,456. CeLLuLorm, C. G. Hagemann and F, 0. C. 
Zimmermann, London. 

11,457. Pneumatic and Cusuion TrReEs, J. 
Dundee. 


Alexander. —(4. B. 


Jones, 


11,459. Woven-pILep Fasrics, F. A. Lod, Man- 
chester. 

11,460. Drivinc Gear for Cycies, J. G. A. Rhodin, 
Manchester. 

11,461. Stgam Enoines, W. Huggins, Dundee. 

11,462. Closets, M. J. Adams, Leeds. 

11,463. TREATMENT of Sewace, F. M. and D. D. Spence, 
Manchester. 

11,464. RinG-spInNinc and DovuBLinG Frames, 8. Hop- 
wood, Manchester. 

11,465. Tosacco Pires, W. H. Trimble, Manchester. 

11,466. Ramway SIGNALLING Apparatus, E. W 
Perrett, Bristol. 

11,467. BorrLe Mounts, E. Whiles, Birmingham. 

11,468. Macazine Rirss, W. Field, Birmingham. 

11,469, AUTOMATIC ADJUSTING NoOSE-BAG SUSPENDER, J. 
A. Blamey, Twickenham. 

11,470. WHEEL Tirks, F. 8. Willoughby, Manchester. 

11,471. Spanners, J. Price, Birmingham. 

11,472. Automatic Matcn Detivery Box, B. Cook, 
Birmingham. 

11,473. CoaL-SAVING ATTACHMENT, H. Hartley, Nelson, 
Lancs. 

11,474. Case for CARRYING MrveRs’ Pick-BLADES, W. 
Barton, Nottingham. 

11,475, Coturery Mininc Caces, W. Foster, Man- 
chester. 

11,476. Drums, A. Smith and J. Ball, Manchester. 

11,477. Necks of Bortues, A. de Ratti, Bradford. 

11,478. Brazine of Joints, J. Simpson, West Brom- 
wich. 

11,479. Linen Wrist Banps, I. N. Ainsworth, Oswaldt- 
wistle, Lancashire, 

11,480. Socxs, W. Hearth, W. H. Willis, and J.G. Lovett, 
London. 

11,481. ANNEALING Pot, W. Gimble and T. Williams, 
Neath, South Wales, 

11,482. Cycir, E. W. Wynne, Liverpool, 

11,488. Trunks, B. Bloom, London, 
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11,454. Castors, H. Luckman, 8. Steventon, and C. 

liams, Birmingham. 

Fincer Guarps, G. D. Stewart, London. 

¢ HANDLE-BaksS for Cycies, T. L. Fellowes, 

London. 

11,487. CANDLEs, A. Friélich, London. 

il,488. Tents, G. W. Higgins, London. 

11,489. Moutpine PLang, A. Novitzki, London. 

11,490, Propucinc Motive Power, P. F. Maccallum, 
Helensburgh, Dumbartonshire. 

11,491. ReEapy Reckoner, F. Ross, London. 

11,492. SPEED INpDIcaTOR, R. F. Moore, Thornton 
Heath, Surrey. 

11,493. Groynes, J. R. Browne, G. Barratt, and J. A. 
Baker, London. 

11,494. Har Pix, F. W. Anderton, London. 

11,495. Revotvinc Fan, F. W. Gould and L. Read, 
London. 

11,496. ExpLosive, G. Pinder, Birmingham. 

11,497. Applryinc Wappinc to Paper, M. M. Uhlig, 











486. 


London. 

11,498. Lamp Houpsrs, H. C. Gover and C, F. Proctor, 
London. 

11,499. Reststance- Switcnes, H. C. Gover, C. F. 


Bate, London. 


Proctor, and A. H. 
Imray.—(Safity Conduit 


11,500. CLEANING PipgEs, O. 
Company, United States. 

11,501. Pits Fasrics, E. Seligmann, London. 

11,502. FoNNeL and Mgasurg, E. and W. Dawson, 
London, 

11,503. Piano Actions, C. R. 8. J. Halle, London. 

11,504. Drums, J. A. Baker, London. 

11,505. FasTENING Device for Coats, A. Loewenstein, 
London. 

11,506. TELEPHONEs, J. E. O. Kumberg, London. 

1,507. REDUCING ARGENTIFEROUS OREs, C. T. J.Vautin, 
London. 
11,508. ORE - ROASTING Ww. 
London. 

11,509. CLEANING WALL Papgsrs, N. Schwartz and J. 

Rayman, London. 

11,510. THERMO-PNEUMATIC ENaINng, A. G. M. Dutheil, 
London. 

11,511. Sucar, E. Beanes, London. 

11,512. FurNacgs, J. Brown and Co., Limited, and J. 
Nodder, London. 

11,513. DELIVERY APPARATUS, The General Automatic 
Delivery Company, Limited, R. J. Moser, and H. W. 
Phipps, London. 

11,514. Maps, A. J. Boult.—(R. Mittlebach, Germany.) 

11,515. Topacco Pirg, C. E. Newling and H. Ramill, 
London. 

11,516. Spray or SHower Bats, C. Hughes, 
London. 


Furnaces, D. Prosser, 





Ww. 


London. 

11,518. ELectricat Licutinc Devices, S. M. Meyer, 

London. 

11,519. Brakes, H. P. Davis, London. 

11,520. Lamps, R. Thomas, Liverpool. 

. BicycLe Stanps, G. E. Rigby, Manchester. 

522. TREATMENT of Wuite Leap, T. C. Sanderson, 

London. 

11,523. ArracuMeEnt for CyciEs, J. Cosgrove, Liver- 
pool. 

11,524. Fasten1NnG Purses, A. 8. Kelly and R. Marshall, 

London. 

11,525. Execrricat Switcues, E. J. Wade and The 

Electric Motive Power Company, London. 

11,526. Wixpows, F. Voigtmann, London. 

,527. Hannes, A. Beasley and H. H. Harrison, 
London. 
11,528. Votrsc Macurnes, E. J. Mead, London. 
11,5 











29. Vorinc Macurygs, E. J. Mead, London. 


23rd May, 1898. 
11,530. Means for Stoppine Tooruacue, R. B. Tyson 
London. 
11,531. RETAINING MEcHANISM for SLIDING Rops, C. P. 
Showell, Birmingham. 
11,532. DisposaL of Brewers’ Rerusg, G. and J. 8. 
Souter, Elgin. 
11,533. Hotpinc Cycies in Vans, E. F. Liley, Sid- 
mouth. 
11,534. Dress Hooks, M. E. James, Birmingham. 
11,535. FrREwoop KINDLER, R. Young, Glasgow. 
11,536. Drivinc Connection for Cycies, E. B. Killen, 
Glasgow. 
537. Pneumatic Cusuion, R. T. Glascodine, London. 











538. CycLE Dress-GUARD Fittincs, T. Morton, 
Birmingham. 

11,539. Disc Bearincs for Cycies, O. Pihlfeldt, 
Birmingham. 


11,540. TosutaR Members of Cycite Frames, C. 
Harvey, Birmingham. 

11,541. METALLIC PackING, J. Worsnop, Bradford. 

2, Gauntrigs, J. Hughes, Glasgow. 

. Ziruer, K. Dietrich, Glasgow. 

CONCENTRATING AppaRaTvs, 8S. Dreyfus and 

> Clayton Aniline Company, Limited, London. 

11,545. Cottar Stups, W. Meakins, Towcester. 

11,546. Dairy VessE.s, T. Dancey, Melksham, Wilts. 

11,547. Srreer ADVERTISING, A. E. Hall, Manchester. 

11,548. Typewriters, J. D. White, Redhill, Surrey. 

11,549. Woop-Groovinc Apparatus, E. Pollard and 
Pollard and Metcalfe, Limited, Bradford. 

11,550. Inrtator for Psygumatic Tires, W. Hanlon, 
Innishannon, Co. Cork. 

11,551. StRincGED INsTRUMENTS, H. Knapton, London. 
552. PHovroGRaPHIC APPARATUS, E. Thornton, 

Altrincham. 

1,558. Box for PLayinc Carns, E. Crowe, Banbury. 

Sewine Macuryes, O. E. Brown, Leicester. 

1,555. Brast Furnace FEEDING Apparatus, W. B. 

Johnson.—{(Th. Carnegie Steel Company, Limited, 

United States. 

556. Mrip STEEt, J. Hall, London. 

,057. FasTENING Cycle Hanpves, A. 8S. Kent and A. 

Clement, Wantage. 

558. Boxgs, J. E. Dowley, London. 

Fork Crown for Cycigs, C. Binks, Coventry. 

,0. Hotpinc Cycies in Rattway Vans, J. Oakes, 

Liverpool 

11,561. Ce 
the ANTI-VIBRATION 

11,562. TABLE BRUSHES 
London. 

11,563. PHoroGrapHic Fitm Howper, J. 
Aberdeen 

11,564. Storace Vesset for CaLcium CARBIDE, H. Ely, 
Birmingham. 

11,565. ACETYLENE H. Ely, Bir- 
mingham. 

11,566. APPARATUS for STORING ACETYLENE Gas, H. 

Ely, Birmingham. 

11,567. CoIn-FREED DELIVERY Apparatus, E, Thomson, 
London. 

11,568. Cigar Hover, H. R. Dalgleish, Glasgow. 

11,569. MepicinaL CapsuLes, A. and K. Robertson, 
Glasgow. 

11,570. ELvecrro.ytic CELLs, G. and G. W. Bell, Liver- 
pool, 

11,571. Rippon Wire, J. E. Mackenzie, Muirtown, 

Inverness-shire. 

11,572. Brazing Apparatus for ForcEs, R. Jones, 
London. 

11,573. INCREASING [niTIAL VELOCITY of FLames, R. T. 
and J. G. Glover, London. 

11,574. TREATMENT of SEwaakE, F. M. and D. D. Spence, 
Manchester. 

11,575. CueckinG GEOMETRICAL DRawINGs, H. Kendall, 

on, 

576. Gas Burners, R. O. Tweedie, Galashiels. 

77. Tires, A. E. Schurr, Sidcup. 

78. Gas Heater, A. A. Govan, Glasgow. 

. SIGNALLING on Ratiways, J. W. Wadkin and 

. Jarvis, London. 


















ECTING INCANDESCENT Gas LIGHTING with 
‘STEM, D. Sugden, Bradford. 
, E. N. Kent and H. Besson, 






Henderson, 


Gas GENERATOR, 











Winchester. 
11,581. Mixinc Appuiance, S. Hulme, Glasgow. 
11,58: 





Birmingham. 





11,583. Sizing Macuings, H. Tetlow, Manchester. 

11,584. ScyrHE Makino, J. Ball, sen., and W. Ball, 
Sheffield. 

11,585. CoLourinc Matter, J. E. and C. 8. Bedford, 
Leeds. 

11,586. Peecine Potatogs, J. A. Pickupand J. Butter- 
worth, Accrington. 

11,587. Carts, R. Wadsworth, Halifax. 

11,588 Apparatus for Game, F. H. D. Cahnbley, Ham- 
burg, Germany. 

11,589. MrtrHop of TRANSPORTING E. F. 
Endemann, Hamburg, Germany. 

11,590. DRAIN-TESTING APPARATUS, W. H. Hammond, 
s ondon. 

i1,591. Distnrectant, W. Cawood and Sons and A. 

Cawood, London. 

1,592. Toy, F. H. Williams, Birmingham. 

1,593. Drawine Liquip from BoriEs, |. Bailey, Bir- 

mipgham., 

11,594. BREAD Toaster, L. Carré, London. 





VEHICL 


i] 





Glasgow. 


Ireland. 

11,597. Apparatus for Givinc SicNats in MINnEs, W. 
Davies and E. Jones, Abercarn, near Newport, Mon. 

11,598. Joints for CoupLine Giass TuBING, G, E. Hoey, 
Barnsley. 

11,599. Propucinc ALBUMEN So.utions, J. Welcker, 
Berlin. 

11,600. Cakg OaNnamenTor, R. Gmm.z and F. Hopkins, 
London. 

11,601. APPARATUS for PrinTiING YaRNs, C. L. Horack, 
London. 

11,602. Saint Curr, H. Manning London. 

11,603. Tires, H. Cook, London. 

11,604. Propuction of IRon and STEExL, E. Stassano, 
Manchester. 

11,605. Rorary Motors, A. P. 8. Jones, Dymchurch, 
near Folkstone. 

11,606. SusmERGER for KILLING INsEcTs, A. Norman, 
London. 
11,607. CycLe Sapp.ks, 8. 8. Hazeland, St. Sampson's 
Par Station, Cornwall. 
11,608. Dryinc BoTTLess, and J. 
Crowther, Manchester. 

11,609. Fuses, A. W. Soewry and H. E. Munslow, 
London. 

11,610. INptcator, A. H. Wood and D. M. Haylings, 
London. 

10,611. Trace for VeHIciEs, T. Firth.—(F. Raa), Ger- 
many.) 

11,612. TcNING PIANOFORTE Prns, E. R. Dicker and C. 
H. Kipps, Nuneaton. 

11,613. Means of CONTROLLING Horsgs, E. J. Stewart, 
London. 

11,614. ConstrucTING RESILIENT SurFacEs, F. Hughes, 
London. 

11615. SELF-rEEDING MECHANISM, W. H. Lock, J. 
Place, and W. J. Lewis, London. 

11,616. F1LLinc CartripaGEs, A. Reichwald. 
of F. Krupp, Germany.) 

11,617. Fixinc CigarErTe Movutupieces, F. T. Pollard, 
London. 

11,618. WaTeER-cLosEets, W. T. Shepherd, London. 

11,619. TREaTMENT of Peat, T. and E. Steenburg, 
London. 

11,620. WHEELs, F. Manson, London. 

11,62'. MustcaL Macuine, H. Davidson and A. H. 
Miller, London. 

11,622. CIGARETTE CasEs, F, W. Golby.—(E. Brvgerolles, 





G. H. Richmond 


(The Firm 


France.) 

11,623. Enp Turust Bearincs for Axes, T. W. Ford, 
London. 

11,624. SrircH - WHEELING MacuHINEs, W. Jackson, 


London. 

11,625. Drivinc Cuatns for VELocipepes, R. C. Chicken, 
London. 

11,626. CoFFEE-MAKING APPARATUS, A. Etzensberger, 
London. 

11,627. Cases, W. S. Smith, London. 

11,628. Gun MountinGs, Sir W. G. Armstrong, Whit- 
worth and Co., Limited, 8S. W. A. Noble, R. T 
Brankston, and C. H. Murray, London. 

11,629. Dentists’ Piigrs, L. Read, London. 

11,630. Batt Brartnes, H. H. Lake.—(X&. Buonocore, 
Italy.) 

11,631. Fritters, L. Partl, London. 

11,632. MACHINERY for TREATING WooL, J. 
London. 

11,638. Copper Sutpuate, J. Lagache, London. 





D. Morel, 


11,634. Copyinc Letrers, H. Lake.—(A. Bloch, 
France.) 

11,635. Apparatus for Cookinc, A. Friedolsheim, 
London. 


11,636. ACETYLENE Gas CycLe Lamps, H. W., Wells, 
London. 

11,637. RatLway SIGNALLING APPARATUS, C. 
London. 


Adams, 


London. 


le Marie, 


11,639. Openinc and CLostna Doors, E. 
London. 

11,640. AccumuLaTors, F. Heimel, London. 

11,841. CoLour Stampinc Presses, R. F. Sproule, 
London. 

11,642. Apparatus for WasHinGc Orgs, F. Stolz, 
London. 

11,643. Acips, O. Imray.—(The Farbirerke vormals 


Meister, Lucius, and Briining, Germany.) 





11,644. PREVENTING ReE-FILLING of Botr.es, J. Brown 
and W. G. Pruce, London. 

11,645. Raprpty CaLcuLaTiInG Ficures, R. Kabalkin, 
London. 

11,646. Botts, W. J. Robinson, London. 

11,647. Drivinc Gear, E. G. Sheward, London. 

11,648. Receptracte for AERATED WATER Bort es, R. 
G. Nash, London. 

11,649. IRONING MACHINE for GorreRING, E, J. Stanley, 
London. . 

11,650. Purtrication of Caustic ALKALIEs, G. W. 
Johnson.—(Chemische Fabrik Griesheim, Germany.) 

11,651. CARDING MacuINE, G. Josephy and E. Schoéneich, 
London. 

11,652, ImpRoveD WasHING Boarp, H. T. Hamilton, 
London. 

11,653. PrintiInac with Inpico, J. Y. Johnson.—(The 
Badische Aniline and Soda Fatrrik, Germany. 

11,654. Uritistinc the Motion of the Sa, T. Burrows, 
London. 

11,655. AERIAL Raitways, G. Leroy, London. 

11,¢ Devices for CLosinc Doors, O. Beck, London. 

11,657. States for Scuoot Purposgs, 8. Richardson, 
London. 

11,658. SunsHapes, R. E. Sarginson and F. J. 8. Wade, 
London. 

11,659. 
London. 

11,660. Pneumatic Tires for Bicycies, W. J. Dibb, 
London. 

11,661. Gear for ConvertTING Motion, T. Batemann, 
London. 

11,662. Lire Betts, F. Fawcus, London. 





London, 

11,664. Cycies, R. Arnold, London. 

11,665. ENAMEL Po.isn, A. M. Horn and L. D. Duke, 
London. 

11,666. LetrER Suerets, A. J. Boult.(G@. Kiihne, Ger- 
many.) 











| 11,670. 
Li 


Rattway VEHICLE CoupLinG, H. 8S. Frampton, | 


Borroms for Matrresses, T. M. inci! 


11,667. Smoxine Pipes, A. Burkard, London. 

11,668. PropeLLers, F. O. Petterssen and .C. Franc, 
London. 

11,669. Pyeumatic Tings, W. P. Thompson.—(A. Krvg, 
Germany.) 

Drivine Gear for Venictes, M. B. Hern, 





srpool. 

11,671. Governor for STEAM Enoines, H. Lentz, Man- 
chester. 

11,672. Wepce MECHANISM for MATERIALS, IF’. H. Heise, 
London. 

11,673. LappeErs, R. Killip, Liverpool. 

11,674. SarETy TampinG for Expiosives, E. 8. Clark, 
Liverpool. 





PuHoToGRaPH Cases or Books, H. H. Huitt, | 


| anti-friction teeth between the worm and ge: 


| substantially as described. 


11,663. Ain TuBEs for PNeuMATIC Tires, V. Dennison, | 








| 
| 


| 
| 
| 
| 


| 11,684. Distrinutine Stream, J. B. Furneaux and A, 
11,595. Pyeumatic Tires fur BicycLes, G. Gibson, | 


11,596, A Bicycie Grip, C. E. Moore, Kingstown, | 


11,675. TRANSMITTING ORDERS, P. Douglas and H. J. 

Beswick, Liverpool, 
11,676. Mans for Puriryinc E. Evans, 
G. Wood, 


London, 
and W. J. 


GASEs, 


11,677. Joints for Frames of Cycixs, E. 
Liverpool. 

11,678. Disposirion of Mrtats, W. Dunn 
Twining, Birmingham. 

11,679. PRESERVING Goops under Vacuum, A. Heywood, 
Liverpool. 

11,680. F1ixina LEATHER to GARMENTs, 8. 
Liverpool. 

11,651. CycLe Gear, R. V. Thompson and C, A. Horton, 
London. 

11,682. MacHINE for CoatinG Purposgs, J. 8S. Beeman, 
London, 

11,683. Burners for INCANDESCENT Gas, T. T. Cowell, 
Loudon. 


B. Cross, 


Horne, London. 

11,685, MOTOR-PROPELLED VEHICLES, Ste:m Carriage 
and Wagon Company, Limited, J. E. Thornycroft, 
London. 


11,686. Rinas for Tenterinc Macuings, I’. Pegler, 
London. 

11,687. Furnaces for Locomotives, A. F. Hack, 
London. 

11,688. Nore-READING Device, E. G. Wickersham, 
London. 

11,6 9 Finisnina STeeL Piates, W. M. Theobald, 


London. 
11,690. Nur Wrencnes, H. C. Hart, London. 
11,691. WHE 


, J. J. Cilley, London. 

s, A. J. Gillet and G. Rutter, London. 

ATHING APPARATUS, D. Boghean, Londun. 
Ss A. Shearer, Langley, British 














11,695. 3, J. McLockey, Faulkaon, South 
Dakota, ates. 
11,69. MoTror Cars, H. E. 8. Holt, Farnborough, 
Hants. 
24th May, 1898. 


11,607. Process for Preservina Mrart, O. de 8. Cruz 
London. 

11,698. Propuctine Printine Biocks, H. Hofer, Zurich, 
Switzerland. 

11,699. Har Banps, J. N. Wing, London. 

11,700. Car Trucks, W. Simpkin, Glasgow. 

11,701. Brush Heaps, J. Maddison and J, Grantham, 
Blyth, Northumberland. 

11,702. Cycte CHain WHEELS, H. Pickles, Bradford. 

11,703. PHOTOGRAPHIC PRINTING FRAMEs, A. Wilkin- 
son and A. E. Mundy, Manchester. 

11,704. Drivinc Cuarnys, L. G. P. Thring, Guildford. 

11,705. INFLATED UMBRELLA, 8. Bremmell, Overley, 
near Wellington. 

11.706. Sarety Devices for Cottiery Caags, A. W. T. 
Prest and A. Teale, Leeds. 

11,707. TurasHinc Macainges, F. Needley and G. C. 
Kirby, Lincoln. 

11,708. STEERING Suips, G. E. Morgan, London. 

11,709. FaAsTENING Down Stair Carpets, G. F, 
dock, London. 

11,710. Expiosive Provecrites, R. J. 
London. 

11,711. Pipg-THIMBLE, P. V. Dwyer, London. 








Mur- 


McKeone, 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette. 


596,577. AcrTYLENE Gas Burner, &. J. 
Philadelphia, Pa.—Filed April 5th, 1897. 
Claim.—A gas burner consisting of a tip which has 
in it a transverse slot, and two gas ducts or passages 
formed in the wall thereof and inclined towards each 





Dolan, 


577 


53 








other in a vertical plane at right angles to the slot, 
and together adapted to form a fiat sheet or column of 
gas within the slot, substantially as described. 
597,154. Worm anp Worm Gear, J. M. Kauhoff, 
Chicago, Il.—Filed November 18th, 1896. 
Claim.—In mechanism of the class described, the 
combination of a worm, a worm gear, a set of balls in 
each of the helical grooves of the worm, spring mechan- 
ism for normally holding the balls together at one end of 


5 Oe nf 


ot 
—— = 





each of the grooves, so that the balls form a set of 
ur, and 
means for holding the balls in operative position, 





597,011. INCANDESCENT Gas Burner, D. Meyer, Paris, 
France.—Filed May 15th, 1897. 
Claim.—(1) An incandescent mantle for a burner 














consisting of a number of wires arranged in the form 
of a frustum of a cone and a series of perforated beads 
strung on each of the wires, in combination with a 





burner having slot j extending nearly its whole length, 


substantially as set forth. (2) An 
mantle for a burner, consisting of a m 
arranged in the form of a frustum of a cone. 
series of perforated beads strung on each of the = a 
substantially as set forth. (3) An incandescent men 
for a burner, consisting of a number of wires pth 
in tubular form, and a series of perforated heads at = 
on each of the wires, substantially as set forth EN 
An incandescent mantle in the form of a frustun ey 
a cone consisting of a number of wires arranged of 
parallel lines and fastened at both ends, and a peebives 
of non-metallic particles attached to each of t} e 
wires at various points along itslength, for the pur sg 
setforth. (5) An incandescent mantle in tubular | ss 
consisting of a number of longitudinal paralle} wires 
and a series of non-metallic particles attached to acl 
of the wires at various points of its length, peers 
tially as set forth. ee 


597,212. Invector, L. Ahrbecker, Hanover, (i 
Filed Apvil 7th, 1897. 

Clain.—(1) An injector comprising a body having 
water-supply chamber extending laterally from ae, 
end thereof, and a steam supply and chamber at the 
adjacent end thereof, a water-outlet at th« opposite 
end thereofand adjacent nozzle-chamber, a double pate 
of steam jet and?water nozzles, a back-pressire valve 
a by-passage leading from the force-jet to the force. 
nozzle chambers, and a pressure valve to contro} said 
passage, substantially as described. (2) An injector 


incandescent 
unber of Wires 


many— 











comprising a body having a steam chamber, water 
inlet and discharge chambers, intermediate jet-lift and 
force chambers arranged successively, a set of jet-lift 
and force nozzles, the said force nozzle having aper- 
tures leading from the middle of its conduit to the 
adjacent jet-chamber, a by-passage leading from thi 
said jet-chamber to the force-nozzle chamber, and a 
pressure valve to control said passage, substantially 
as described. 


597,389. GasoLiInE Enoing, W. R. Bullis, Chatham, 
N.Y.—Filed June 16th, 1897. 
Cluim.—{1) In a vapour engine, the combination 


with the oil reservoir, the engine cylinder, and the 
oil-supply pipe leading from said reservoir, of a piy¢ 
communicating at one end with said supply pipe, and 
at its other end with said cylinder, said pipe being 
coiled around said cylinder and entirely outside the 
same, so as to be partially surrounded by atmospheri 

air, whereby the oil is quickly converted into vapour 
and excessive heating is prevented, and means for 
controlling the supply of vapour from said coils to t 

engine cylinder, as and for the purpose set forth. (2) 





(597,38. 











The combination with a vehicle axle, pistons con- 
nected therewith, a pair of engine cylinders, a 
T-coupling between said cylinders, a plug for each 
cylinder, having supply and exhaust passages, a 
supply and exhaust valve in each of the plugs, a 
rocker arm pivoted between said plugs and arranged to 
engage the stems of the exhaust valves directly, 
connections between the rocker arm and the axle, a 
reservoir, a liquid-supply pipe extending from the 
reservoir to one member of the T-coupling, vapour- 
supply pipes extending from theother branches of said 
coupling to the supply passages in the respective 
plugs and coiled around said cylinders and an igniter, 
as and for the purpose set forth. 


597,390. Mittinc Macuineg, LZ. D. Burlingan 
tusret, R.1.—Filed January 25th, 1897. 

Claim.—(1) In a milling machine, the combination 
with the table, of a feed therefor, embodying a rack 
secured to said table and a pinion engaging said rack, 
means for automatically throwing said feed out of 
operation, and means for locking said table in position 
when said feed is thrown out, substantially «as 





Fe 











| | 
ll 
described. (2) In a milling machine, the combination 
with a saddle, and a table mounted thereon, of a rack 
secured to said table, a pinion engaging said rack, 
means for operating said pinion in either direction, « 
driver for said means and means carried by the saddle 
for shifting said driver to change the direction of the 
feed, substantially as described. (3) A_ toothed 
member formed in sections and means for yieldingly 
forcing said sections out of alignment in either direc- 
tion, substantially as described. (4) A toothed 
member formed in sections, springs for forcing said 
sections out of alignment in either direction, and 
means for energising either of said springs, substan- 
tially as described, 
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ANALYSIS OF AMERICAN AND SPANISH 
WARSHIPS. 

Tur Scientific American not unnaturally criticises an 
analysis made by us a few weeks ago bringing out certain 
features in American and Spanish warships. Some of its 
observations are fair and reasonable, and we are always 
obliged for any corrections in matters of fact. On such 
questions as the nationality of the crews of the United 
states vessels the best information must come from 
America. We admit also that for blockade work even the 
slow monitors have their value. On the leading feature of 
our article, however, namely, gun-power, we feel we must 
reply, the more especially as our contemporary remarks, 
«The fiction that our ships do not carry rapid-fire 
batteries is an old one with THe Enainerr, and judging 
from the persistence with which it appears, it is as 
popular as it is abiding.” 

On this subject we may explain that, while we think 
that we never said that no quick-fire guns were carried, 
we have had in view a very definite deficiency, namely, 
want of power of serious fighting with quick - fire 
Originally light quick-firing guns were 


armaments. 
warships to defeat torpedo attack; 


introduced in 


then as the power of larger quick-firing guns became | 


apparent, came in batteries of pieces from about 4in. 
to 6in. in calibre, mounted behind medium or thin 
armour, intended to attack the unarmoured or lightly 
armoured parts of ships. So great a power was thus 
developed that, as we showed in our article in the end of 
1895, ships deliver an enormous amount of energy of fire 





from quick-firing guns, and in a shape on which they can 


reckon on more certainly than the few heavy blows deli- | 


vered by the primary guns. It has been deliberately con- 
cluded by some of our highest authorities that our light un- 
protected quick-tiring pieces, whose energy moreover is 
but small, could not be manned in close action unless 
circumstances specially favoured it, so that their main func- 
tion remains what it originally was, the defeat of torpedo 
attack or of men in boats. The power of really heavy 
quick-firing batteries is not merely a very distinct 
feature, it is the main characteristic feature of new con- 
struction. Originated at Elswick, it quickly came into 
British armaments then France, Germany, Russia, and 
other Powers took up the question so keenly, that, as 


shown in our article in 1895, England, in the actual | 
amount of energy of quick-firers in occasional instances, | 


does not now compare well with these Powers. If, however, 
we take into account that the 6in. quick-firing batteries in 


behind 6in. Harveyed plates, and the pieces of most other 
Powers behind from 3in. to 5in. of ordinary steel, so that 
our own guns are secure while easily able to perforate 
most enemy’s shields, it may be admitted that our quick- 
tiring batteries ought not only to hold their own, but to 
have the best of it ina fight. Strange to say, the United 
States were slow to recognise the power of quick-firers 
used in the way we now speak of. This is now what we 
have to show, and we at once give our main facts. 
These are the strange deficiency of powerful quick-firing 
guns in all existing American battleships and armoured 
cruisers, and the fact that last year for the first time a 
6in. quick-firing piece was introduced. For some reason 
which we do not attempt to account for, quick-firing 
guns were introduced in unarmoured American ships, but 


while some of these are no doubt specially protected, no | 


one can maintain that these vessels can take the place in 
close action that we are considering. 
that this element of quick fire was remarkably deficient 
in battleships and armoured cruisers, and continues to be 
so to this day in ships afloat. For though at last the 
United States authorities have awakened to their need, 
it has been too late to-get the benefit that they would 
have had, had they not- been behindhand. 
with a list of battleships now afloat of the principal 
Powers, with their quick-firing guns of the class we refer 
to, that is from 3°9in. (10 em.) upwards. We have taken 
ships approaching 10,000 tons displacement, and built 
between about 1891 and 1897—that is the time when 
this class of quick-fire was coming in. It will be 
seen that America has four battleships, of which only 
one has any quick-firing guns of the class we are 
4in. in calibre. Spain has only one such battleship, 
the Pelayo, who carries nine 5:5in. quick-firing guns ; that 
is, Spain’s one ship carries 50 per cent. more guns than 
the whole of the four Americans, and they are of much 
heavier calibre. Germany comes next with five battle- 
ships carrying twenty-four 4*lin. quick-firing guns, 
and eighteen 5'9in., besides four 9°4in., which last are of so 
heavy calibre that their rapid character might be ques- 
tioned, Then follow Russia with six ships carrying 


eight 3°9in., thirty-six 5°9in., and eighteen  6in. 
quick-firng guns; France with nine ships mount- 
ing eight 389in., seventy 5°5in., and ten 64in. 
quick-firing guns; and, lastly, England with nine- 


teen ships mounting twenty 4°7in. and one hundred and 
eighty-six 6in. quick-firing guns. Our object is, however, 
not so much to take our stand on the total quick fire 
gun power, as on the extent of its recognition, which is re- 
presented by the average per ship. If, then, we take the 
energy per minute, and if, to be liberal, we allow the light 
tin. guns of America ten rounds per minute, and cut all 
heavier guns down to five per minute, the result is still 
absurd as a matter of comparison, the average 13,730 
foot-tons energy of fire being less than } of Germany, 
:', of Spain, about ,4, of France, less than ;1, of England, 
and hardly more than j; of Russia. Our American 
critic objects to the omission of coast defenders. 

we to throw them in in this comparison, however, 
America would suffer, as they are 
vessels, which amongst them all could only muster 
ten 4in. quick-firing guns. Were we to take ships 
building and not afloat, we admit the 
would be greatly changed, and this will be the case 
next year. We, however, are at present answering 


the charge of running our head against a fallacy in | 


The fact remains | 


We give here- | 


Were | 


matter | 


articles written in the past; we are not charged with | 
doing so in articles which we are going to write next | Georgi Pobiedonosetz 


year. 

Being, however, brought to book, we are anxious to 
make good our so-called “ fiction.” First, then, as to 
battleships, we offer our figures and ask that they should 
be shown to be wrong. Failing this, is it a fiction to say 
that with a proportion on the most liberal allowance of rate 


of fire of from 4 to ,!; the energy of fire of the average | 


ship of the various Powers mentioned, American ships are 
decidedly deficient in quick fire? ‘Do not carry quick- 
firing batteries ’’ is not, we think, an expression we ever 
used, although three out of four battleships have none at 
all of the class we are dealing with. Next we come to 
armoured cruisers. Of these we give lists of England, 
Germany, Spain, and the United States, with an average 
showing the United States ships behind all the others, 
though not at all to the same extent as in the battleships. 

With regard to unarmoured ships, we admit that, com- 


;mencing in 1892, Ameriean ships appear to be well 


provided with powerful quick-fire guns. It is to 
armoured battleships and cruisers our statement was 
made, and holds good. Our disregard of the small quick- 
firing pieces may be objected to. We can perhaps best 
meet this objection substantially by explaining to our 
readers exactly how the question of this element in 
armoured ships came prominently to our notice. Near 
the end of 1895, as above said, we published diagrams 
showing energy of fire per minute of various British and 
foreign ships taking ‘‘ Excellent”’ rates for all as far as 
possible. An article in the ‘‘ Naval Annual”’ in 1896 
reproduced these figures further carried out and corrected, 
and with several additional ships. In these were in- 


| cluded the fire both of heavy guns and of all the light 


quick-firing pieces; but as the whole of the guns were 
given on both broadsides, so that the heavy guns did not 
carry the weight that should be assigned them in 
action, and as the light quick-firing pieces have insignifi- 
cant energy, the figures shown chiefly depended on the 
heavy quick-firing batteries. In the shape in which they 
appeared, the rectangles showed actual facts and figures 
without the application of any judgment which might 
involve personal prejudice. The guns were simply 
entered as they stood; the energies were taken from 
tables and the rates from the Excellent. The simplest 
application of service conditions would cut down the 
quick-fire by half, because as a rule a ship would only 
be able to use half her broadside batteries. Thus, the 


lifferences shown would decrease, but they would still 
the most important types of British ships are mounted | x 


exist. It happened that the energy per minute of the 
New York was then worked out and found to be very 
poor—in fact, only 119°904 foot-tons, as compared with 
509,091 foot-tons for the Esmeralda of 500 tons less dis- 
placement. The rectangle for the Brooklyn with 247,940 
foot-tons, which, though much better, was still very poor, 
was shown, but the reason that the New York was omitted 
was that our relations with the United States had been 
so very unsettled, and the aspect of matters had been 
sufliciently threatening, for it to seem undesirable to call 


| attention to a fault which appeared so easy of correction. 


| with the United States with dismay. 





old-fashioned | 


regarded the possibility of fighting 
Nothing has been 
more opposite to our wishes; but American officers, as 
fully as our own, would consider that we were right in 
keeping such a point as this to ourselves at such a time. 
It was not necessary to take an extreme view in the way of 
caution, and, as said, the rectangle for the Brooklyn was 
shown in the ‘‘ Naval Annual,” but she had the largest 
quick-firing guns in the American service, and could not 
quickly get a heavier armament. The want of power of 
the 4in. pieces could not, it is true, long escape the notice 
of such keen men as are to be found in the States, and 
was indeed mentioned elsewhere in the ‘ Annual,” but it 
seemed right to refrain from thrusting forward at the 
moment the great gain that would follow from substi- 
tuting 5in. for 4in. guns. 

Subsequently attention was called to the weakness 
inherent in light calibres. This weakness is obvious to 
anyone who once turns his attention to the matter, but 
that it escaped notice for a time, we think, is evident, 
owing to the fact that it is not always remembered that 


We have always 


: _ | calibre tells asthe cube. A 4in. and 6in. gun in a secondary 
dealing with, and these are only six in number and | 


armament are, of course, seen to be different things, but 
it is not grasped till tested, that if their velocities are 
equal, the blows delivered are in the ratios of four cubed 
and six cubed, or 64 and 216. That this, as we say, has 
only been latterly appreciated in the States is surely 
apparent from the fact that only a few months ago was 
the 6in. quick-firer gun adopted by the United States 
Government. That it is now appreciated, however, is 
equally clearly seen in the armament laid down for the 
Illinois and Wisconsin, two of the very class we have 
instanced as hitherto almost wholly deficient in powerful 
quick-firing guns, for each of these are to have fourteen 
6in. quick-firing guns. We have said nothing concerning 
the arrangements for ‘‘ feeding” the guns; that is tosay, 
supplying them with ammunition. This is, however, a 
most important point, and we are not at all clear that it 
has been fully worked out in the United States Navy. 
Possibly our contemporary can supply information on 
this subject. 
BATTLESHIPS. 
United States. 


Se ee Q.F. guns of Date 
Name. er 3°9in. calibre of 

oo and over. launch. 

Indiana 10,288 none 1893 

Cs ie 11,410 6 4in. 1896 

Massachusetts 10,288 none 1893 

| Oregon 10,288 none 1893 

Germany. 

Brandenburg gag es 1891 
Kurfurst Friedrich 

Wilhelm 10,100 6 4°lin. 1891 

Weissenburg 10,100 : 6 4°lin. .. 1891 

Worth 10,100 . . 6 4:lin. .. 1892 

Lege eae a ; 9° din. an 

Kaiser Friedrich III... 11,130 (8 59m | 1896 














Russia, 
10,280... ... 8 3°9in. 1892 
Petropavlovsk 10,960 . ... 12 5'9in 1894 
Poltava ... 10,960 ... ... 12 5°9in 1894 
Sevastopol ... 10,960 ... ... 12 5°9in 1894 
Tria Sviatitelia 12,480 12 6in 1893 
Sisoi Veliki 8,880 6 6in 1894 
France. 
Bouvet ... 1896 
Brennus 1891 
Carnot sa 1894 
Charlemagne 1895 
Chas. Martel 1893 
Gaulois ... 1896 
Jaureguibery 1893 
Massena 1895 
St. Louis 1896 
England. 
Bartieur 10,500 10 4°7in. . 1894 
Cesar .. 14,900 12 6in. se ace. ee 
Centurion 10,500 10 4°7in. 1893 
Empress of India 14,150 10 6in. 1893 
Hannibal 14,900 12 6in. 1897 
Hood . 14,150 . . 10 Gin. : .. 1893 
SU sok cane ) (1897 
Magnificent ... ... ... | 1895 
Majestic woo PES SOO 2. 12 Ge. » eee 4 1895 
Mars ; ré 1897 
Prince George | 1896 
Renown .. : 12350 2. .. 16Gh ae 
Ramilles ax (1893 
Repulse F | | 1894 
Resolution ie a a 1893 
Revenge te - 14,150 10 6in. 1 1895 
Royal Oak 1894 
Royal] Sovereign 1892 
Victorious 14,900 12 6in. 1897 
2 
Spain. on 
Pelayo 9,6C0 9 5-Sin. oa — 
MEAN OF LINE-OF-BATTILE SHIPs. 
Displacement, Q.F. gun Average 
tons energy per min. date. 
England 13,967 ... ... WZESt . 1894,%; 
Germany 10,306 97,760 1892,7; 
Russia . 10,753 198,620 1893 ;8 
France : .. 11,673 164,101 1894,°5 
United States .. 10,564 13,750 1893,,°5 
Spain 9,900 151,695 1897 


Allowing the United States guns ten rounds per minute and all 
others five rounds per minute. ; 


ARMOURED CRUISERS. 


Spain. 
eae Displacement, Q.F. guns of Date of 
mara tons. 3°9in. and over. launch. 
Almirante Oquendo 7000... : nil . 1891 
Cardenal Cimeros 7000 10 5°din. 1896 
Cristobal Colon es 6840 10 6in. 1896 
Emperador Carlos V. 9235 8 5°5in. . 1895 
Infanta Maria Teresa 7000 nil - «»- 1001 
Numancia mane » aces { 1863 
— rei 30: 6 6°2in. < seer 
(New armament 1897) \ =— 2 Ores 1897 
Princesa de Asturias 7000 . 10 5°5in. 1896 
Vizcaya 7000. . 10 5°din. 1891 
United States. 

Brooklyn 9215 12 din. 1895 
New York 8200 12 4in. 1891 
England. 

Aurora 5600° ‘1889 
Australia 5600 1888 
Galatea 5600 1889 
Immortalit é ; ... 9600 1889 
Impé€rieuse ... 8400 > each 10 6in. 5, 1886 
Narcissus 5600 1889 
Orlando 5600 1888 
Undaunted 5600 1889 
Warspite ... 8400 (1888 
Gei MANY. 
ae ie . es 1868 
Kénig Wilhelm 9757... ... 20 O'9m. nn { 1896 


The energy of fire per minute, allowing the United States 5in. 
guns six rounds and the 4in. ten rounds, and the English, German, 
and Spanish guns five rounds, gives the following average :— 

foot-tons. 


German ships 370,306 


British 167,800 
Spain 128,484 
United States 120,924 
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The Resistance and Propulsion of Ships. By WiLu1aM 
F. Duranp, Principal of the School of Marine Construc- 
tion, Cornell University. New York: John Wiley and 
Sons. London: Chapman and Hall, Limited. 1898. 

Tuis work, so the author informs us, represents sub- 

stantially the lectures on Resistance and Propulsion 

given by him to the students in the School of Marine 

Construction at Cornell University. Its 425 pages are 

divided into six chapters, which treat of resistance, 

propulsion, reaction between ship and propeller, pro- 
peller design, the engine power placed in vessels and 
trial trips. Toa large extent the materials composing 
these chapters have been extracted and adapted from 
papers read at the Institution of Naval Architects, the 

American Society of Naval Architects and Marine Engi- 

neers, and kindred engineering and scientific societies. 

These have been supplemented with a considerable 

amount of original matter, which is by no means the 

least valuable portion of the book. In every case 

Professor Durand has been careful to acknowledge the 

source from which his extracts have been obtained. 

Although, as was inevitable from the nature of the 

subjects discussed, a free use has been made of mathe- 

matical investigation and analysis, yet, so far as was 
possible, the author has expressed himself in general 
and descriptive terms, such as will be understood by 
everybody. 

It is a commendable feature in a work prepared by 
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one who is evidently familiar with the use of the higher 
mathematics, that it attaches so much importance to 
the results obtained from experimental research. Mathe- 
matics are too often employed for the solution of pro- 
blems, without having first investigated the physical 
laws underlying them, which must be accurately deter- 
mined before the problems can be properly attacked at 
all. Throughout this work Professor Durand _every- 
where places the importance of experiment and expe- 
rience in its proper relative position. Notably is this 
the case in the chapter on ship resistance, wherein the 
value of model experiments is enlarged upon, and the 
useful application of these results explained. Professor 
Durand tells us that in the steam trials of the United States 
ship of war New York it was found that the revolutions 
of the engines always fell off at a certain point each 
way, where the depth of water was thirty-seven fathoms, 
the water over the remainder of the course being fifteen 
to twenty fathoms deeper than at this point. The speed 
in this case was twenty-one knots. Had the speed been 
much less it would, of course, have required the water 
to have shallowed to a great deal less than thirty-seven 
fathoms before any retardation would have been notice- 
able. The opinion is then stated, upon the authority of Mr. 
D. W. Taylor, that a depth of water equal to ten times the 
draught of the vessel is an outside limit for such retarda- 
tion to be experienced. This is no doubt a fact, but, if 
we mistake not, it was noticed and pointed out by the 
late Mr. Froude before Mr. D. W. Taylor called attention 
to it. 

Professor Durand properly says—page 121—in regard 
to the effect of change of trim upon resistance, that it 
cannot be deterfhined by abstract mathematics, but that 
the performance of models and similar comparative 
methods are alone of use in aiding us to form an estimate 
of the change in any case. The effect is not generally 
considerable, and, as he suggests, is doubtless due chiefly 
to decreased propeller efficiency. But neither model 
experiment nor experience with actual ships tends to con- 
firm what he says about the effect of change of trim 
upon the resistance due to bilge keels. In point of fact, 
bilge keels are found to add practically nothing to a 
vessel’s resistance, whether at one trim or another ; but, 
on the contrary, by diminishing rolling they tend con- 
siderably to the development of greater speed. 

And here we would take the opportunity of informing 
Professor Durand that he is in error at page 123 in sup- 
posing that bilge keels usually extend throughout two- 
thirds to three-quarters of a vessel’s length. We do not 
say they have never been so long as that, but we assure 
him that the general practice in this country is to make 
them rather under the half-length of the vessel than 
otherwise. In fact, a bilge keel occupying more than 
the half-length is quite unusual and wholly unnecessary. 
In his remarks on the practical proof of the law of com- 
parison between model and ship and his discussion of 
the theory of resistance, the author is particularly clear 
and interesting. He shows that the form of least resist- 
ance is made up of so many factors, and depends upon so 
many conditions, that an absolute statement or delineation 
of it is impossible. 

At page 186, and a few other places, Professor Durand 
has elaborated some calculations which, while no doubt 
of very interesting theoretical value to himself as a 
mathematician, are of very little practical value. It is, 
however, to the author’s credit that he has resisted the 
temptation to indulge in symbolic gymnastics to a greater 
extent in the course of a work which affords so much 
opportunity for such performances. The book is, in 
fact, more practical in its manner and of greater practical 
value in its matter than would appear at a first glance. 
This is especially the case in the chapter on propeller 
design, and in that which is designated by the Ameri- 
canism ‘* Powering ships,” for which we have no concise 
equivalent on this side of the water. In the latter 
chapter the discussion of the general relation between 
size and carrying capacity for a given speed is not only 
interesting but of great practical value. 

The chapter on trial trips is good and to the point, 
but when Professor Durand tells us that the displace- 
ment at these trials should be as light as possible, 
is he unconsciously affording the explanation for some 
of the otherwise puzzling performances on trial of 
American ships of war which have earned for their 
builders such large extras on account of their high 
speed? Professor Durand is to be congratulated upon 
the production of a most excellent and useful work ; and 
Cornell University is to be congratulated upon having on 
its staff a Professor of Naval Architecture with such 
attainments. Indeed, after reading this book we are at 
a loss to understand why so many American students of 
naval architecture think it necessary to cross the Atlantic 
in order to attend university classes. But, while the 
contents of the work are excellent, we regret that we 
cannot speak highly of the printing, which is not up to 
the high standard of the work generally turned out by 
New York printing houses. 


Quantitative Chemical Analysis by Electrolysis. By Dr. A. 
CxassEN, Professor at the Royal School of Technology, 
Aachen. English version by Wint1AM HALE Herrick and 
Bertram B. Bottwoop. New York: John Wiley and 
Sens. London: Chapman and Hall, Limited. 1898. 


DurinG the last few years the number of practicable 
methods of analysis by means of electrolysis has increased 
considerably. This mode of analysis was first put on a 
working footing by the device of what is known as the 
‘** Mansfield Process for Determining Copper,” which was 
invented in response to an offer for a prize for a rapid 
and accurate method of assaying copper ore. Just as 
the electrolytic refining of metals has until lately been 
limited to the treatment of copper, so has electrolytic 
analysis been restricted to the separation of the same 
metal until the last few years. The obvious advantage 
of determining a given metal in an ore or alloy by 
causing the electric current to deposit the whole of the 


metal sought in a pure form without attention or super- 
vision on the part of the analyst, has led to extravagant 
expectations as to the scope of electrolytic analysis. 
The principle is delightfully simple, but the practice of it 
is not quite so easy. In some cases, especially in that 
which we have cited—that of copper—electrolytic separa- 
tion almost fulfils the belief in its virtues. In most 
other instances the deposition of a metal from a pure 
solution, much more its exact separation from other 
metals simultaneously present, needs great skill and 
precaution. This having been realised, electrolytic 
analysis has ceased to be looked on as a heaven-sent gift 
for the labouring chemist, but, as a recompense, has 
been received into his armoury as an appropriate 
weapon. 

A great deal of what we know now concerning the 
electrolytic separation and deposition of metals is due to 
Dr. Classen. He has made a special study of the sub- 
ject, and his book has gone through several German 
editions. The present version seems to us well done, and, 
assuming that no other English translation has appeared, 
should appeal to the monoglot reader. 

The ground covered by the work is as follows :—There 
is a theoretical introduction in which the general princi- 
ples of electrolysis as far as they concern electrolytic 
analysis are laid down. This is followed by a description 
of devices for the measurement of the current and the 
pressure at which itis delivered. Some pages are allotted 
to details about well-known primary cells which could 
well have been omitted. Then comes an account of the 
laboratory at Aachen and its electrical appliances. This 
is of no particular interest to the general reader, unless 
he wants to set up a similar installation, but is excusable 
because the author has evidently taken much pains in 


—- 


THE NAVAL WAR GAME.—A STRATEGICA 
CAMPAIGN. in 
Tue experiments with the Naval War Game have ‘lat 
taken a strategical turn, or rather have combined a Pe ely 
gical with the tactical game. It was at first intended tae 
out a war between Japan and Russia, but a sufficient nun be, 
of players for all the ships not being forthcoming at the 
time, a simpler war was resolved upon, the British ] a 
being split up in mancuvre fashion, with the important 
difference that trade was allowed for, and coal ondtaienn 
much reduced. The post of Blue “ Admiralty ” was takes 
by Lieutenant R. Kawashima, of the Imperial Jemma 
Navy, who was to have controlled the Japanese operations in 
the projected ‘“‘ Russo-Japanese War’’; the Red movements 
were directed by Mr. Fred. T. Jane, the inventor of the gam 
The accompanying sketch map illustrates the territory 
assigned to either side. Each of the towns marked was 
valued at 50 points, except Glasgow and Edinburgh, which 
were 150 each; Hull and Sligo, which were each 100, The 
bases—Queenstown, Devonport, and Milford for the Blue: 
Portsmouth and Sheerness for the Red —-were considered 
impregnable from the sea, but could be taken by land. he 
rival fleets were as follows :— 








planning the equipment of the place, and is legitimately 
pleased with its growth and improvement. 

The first part of Section II. of the book treats of what 
one may regard as the grammar of analysis —the 
behaviour of pure elements under known conditions of 
electrolysis. It is particularly well done, and with that 
and the ensuing portion of the same section, in which 
what is, as it were, the syntax of the subject, is expounded, 
and a sense of co-ordination is introduced by the descrip- 
tion of methods of separating a given metal from its | 
fellows, the book might well end. As a matter of fact | 
it does not end thus. There is an Appendix, for | 
which the translators are in some sense responsible, 
because they have retained what, we understand, 
the author had expunged. We have read this Appendix, 
and have conceived a poor opinion of it. It would be 
tedious to review it at length, but let us take a few 
examples. On page 232 the analyst is directed to deter- 
mine copper, zinc, lead, and iron in 071 to 0°2 gramme 
of brass. Seeing that brass of good quality contains 
0°01 to 0°10 per cent. of iron and 0:1 to 0°5 per cent. of 
lead, the most ordinary arithmetic will convince us that 
the directions, if followed precisely, and the lower weight 
of brass chosen, will compel the analyst to isolate and 
weigh 0°00001 gramme of iron, 7.¢., 0°01 milligramme 
of iron, or 0°014 milligramme of ferric oxide. Seeing 
that a good analytical balance turns, not with 45 milli- 
gramme, but with 4, milligramme, the task set to our 
guileless friend, whom we have embarked on this enter- 
prise, is like that of the victim of a mythological ogre 
with a turn for ingenious torture. With as much as 
0°3 per cent. of lead, the weight of lead peroxide sepa- 
rated from 0°1 gramme of brass would be 0°00035 gramme 
collected on an anode weighing, perhaps, 10 grammes. | 
Those who are accustomed to use a good balance and to | 
check the weight of a large mass of material after it 
has passed through divers operations, will perceive that 
the analytical error is likely to be indistinguishable from 
the value obtained. Moreover, the error on the main 
constituents—copper and zinc—would be large as com- 
pared with what may be expected from a properly con- | 
ducted analysis on a reasonable quantity of material. | 
We do not wish to labour the point, but we are com- 
pelled to make some protest in the interest of electrolytic 
methods themselves, which run risk of discredit by 
such thoughtless prescriptions. A similar ignorance of 
practical conditions is shown on page 235, where 
bronze is assumed to be an alloy of copper and 
tin, and no provision is made for the lead, iron, 
zine, nickel, arsenic, and the like, which are com- 
monly found therein. That perennial belief that tin 
can be separated from lead, or, indeed, from anything, 
by oxidisation of the alloy containing it with nitric acid, 
is rampant in this Appendix. The complicated mess 
which the confiding student weighs and calls SnO,, is 
rehabilitated by our author, who has smaller excuse. A 
different form of error is to be found on page 246, where 
the determination of the metals of the alkalies and alkaline 
earths is suggested to be performed by electrolytic pro- 
cesses which are totally inappropriate, and would be 
vastly more laborious and woefully less accurate than the 
commonplace, every-day procedures, which do not depend 
on electrolysis, or, let us say, in order to escape the con- 
demnation of that ultra-acute theorist whom we see 
lurking, on an externally applied electromotive force. 

It must not be supposed, because we have condemned 
the latter part of the book, that it is not a volume worth 
reading, and, what is more gratifying in some cases, 
worth buying. Distinctly it is. The student will find 
his ideas of analytical separations, if he has been trained 
in the time-honoured groove—which is a good groove— 
considerably upset. He will discover that there are other 
reagents and means of analysis than hydrochloric acid, 
sulphuretted hydrogen, ammonia, ammonium sulphide, 
ammonium carbonate, and the production of a caput 
mortuum for magnesia and alkalies. The practising 
chemist who has not read the original will be endowed 
with several new methods of undoubted utility, described 
with care, accuracy, and lucidity, which are models for 
all who go forth to describe analytical procedure. 
He will not regret the expenditure of certain shillings, 
and when he is dull and sad he can always read the 
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Blee, 
Speed Coal allowance 
At Devonport allowed, for i. 
ristobal C 
en olon.. \ Armoured cruiscr knots .. 7 days 
Brandenburg Ist class battleship... 15 ,, { 
cas 
se ll ‘UP } Destroyer .. or 2 
Karnest Sanat = Poo a. , 
Torpedo boat, 60 class ..  T.B. aN me “on i 
*I'wo liners (armed)... .. .. .. «. tee 6 
One collier... 6.0 os se ‘ alte Sih i 
At Milford 
Grosiatschy Armoured gunboat ..0 4 ,, oie 
Thunderer .. 2nd class battleship 7, am + 
Apollo... 2nd class cruiser . 1b 
At Queenstown— 
Ten merchantmen.. ..  .. .. ‘ Oe Ge : H 
Red, 
Speed Coal allowance 
At Portsmouth— allowed, for 
Indians ci. °' } Ist class battleship... 15 knots .. 5 days 
Massachusetts .. f ] . 


*Three liners (armed with small Q.F. only) 15 ,, 6 
Three ‘0 class torpedo boats —. ax NOE One : l 
Three colliers .. .. «: Do a fae i 

At Chatham — 


Alexandra .. 2ud class battleship... 12. ,, 4 
Hermione 2nd class cruiser ; Is ,, s 
Seagull Catcher... ‘Fete 13: 55 , 3 
At Hull— 
Ten merchantmen ... = ; “Rig ‘ 4 
All ships had their actual guns and armour. 
* The armament of liners was allowed to either side, but only Bluc 


elected to arm with 6in. or 4*7in. guns, 


‘* War imminent” was presumed to take place at midnight 
on March 31st, and all time was reckoned from that date. 
The ships at Sheerness and Milford were not allowed able to 
put to sea until after midnight on April Ist. No “ declara- 
tion of war” was allowed for; the first hostile act was to 
constitute that. 

Each side was allowed the ships enumerated above, com- 
plete with all stores and ammunition, the impregnable bases, 
and coal stores as follows:-—Blue, Liverpool and Glasgow, 
each enough for ten days, Holyhead fifteen days; Red, Hull 
fifteen days. 

For convenience a day’s coal was made a conventional unit, 
and represented the coal consumed in twenty-four hours by 
any ship, without regard to size, for all purposes, and whether 
at sea or in harbour—unless, of course, fires were drawn. <A 
more elaborate method of reckoning exists, but as it serves 
no adequate purpose in comparison to the labour involved, 
this universal unit was substituted. | 

Each side was allowed 20,000 troops, disposable at will; 
any land encounters being subject to numerical superiority 
only, save that entrenched troops count double. To com- 


| pletely defeat an enemy a proportion of two to one is neces- 
| sary; with a smaller proportion losses are on a corresponding 


scale. Each liner was allowed to embark 1000 troops, each 


| merchantman 500, and these were assumed to be in the 


proper proportion of all arms. Military operations, in fine, 
have been treated as naval ones are in the strategical army 
game—that is, allowed for sufficiently for the necessary 
approximation, and nothing more. 

In addition, 2000 points were assigned to each side, and 
from these points all coal, repairs, fortifications, and ammuni- 
tion had to come. They were to be increased only by exact- 
ing ransoms or by trade—each merchantman could embark 
ten points, which, after its return to the starting port, became 
trebled. On the other hand, the loss of points due to a 
bombardment had to be paid for out of the general total. 

Costs were arranged generally as follows : 


Every day’s coal for one ship 
Every round of ammunition a 
Mines sufficient to cover 100 yards .. BS os 
Guns of 12in. ur over ae : 
Guns of llin. or 10in. .. 4) 5, 
9in. or Sin. quick-firing .. F i. ” 
6in. quick-firing a oe ay ; 
4°7in. quick-firing .. .. re IO: i 
Battery of Hotchkiss .. .. . ae i wae 
Every Sft. of fortification ... .. 6. «2 1s os wo I 
very Gt. of chip repeived .. .. 6s ss os os ee FL gp 
To coal, take in ammunition, embark or disembark 
troops, or get ransom from a town ier 
Tocapturea merchantman.. .. .. .. «2 
To bombard an unfortified town of 50 points .. .. 3 4, 
100 4 


” ” a ” 


150 . G 


1 point. 


12 hours, 
‘hy 


” ” 
” ” ” ” 


It was necessary to fire twenty-five rounds for every 50 
points of town destroyed. Further, the ammunition supply 
of ships was kept at a low figure; sufficient for one action 
only in most cases—about fifteen “rounds” per gun on the 
average, or fifteen minutes rapid fire from a quick-firing gun. 

The usual laws as to neutral ports and waters are enforced 
in the strategical game. Other rules bearing upon the 
“war”? under review are as follows:—Each Admiralty may 
communicate with its ships at sea only by coastguard or 
despatch vessel, or by telegrams sent to and received in 4 
neutral harbour. Weather was allowed for on a scale known 
to none of the players for more than twenty-four hours 
ahead, the usual 0 to 9 force of wind notation being allowed, 
and speeds and manceuvring qualities were subject to the 
state of the sea. Tides were conventionally assumed as 
3 knots in all cases, and for all harbours and shallow waters 
Admiralty charts were to be employed. ‘ 

All actions were to be fought out by the usual tactical 
rules of the game; the interim period, between when ships 
sighted one another and came within firing range, being 
played in ten moves on squares of the assumed size of 1000 
yards each. There was, consequently, ample scope for seek 
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ing, ja in one fight this preliminary stage produced some 

acedinglY interesting evolutions, which will be referred to 

er in their proper place. ; 

“Aji courses were marked upon charts, generally in six- 
jrruns; Whether or no ships sighted or met cach other 

le therefore easily Calculated by the umpire. On the 

’s map every move of both sides was charted; cach 

Ity charted only its own moves, and what had been 

i covered or reported of hostile ones; there was consequently 

pee deal of ‘moving in the dark.” 

. “tn inspection of the map gnd the hostile fleets will show 

that the forces were relatively about equal, since Blue’s trade 

was more easily to be attacked, and in the paucity of points 

| pon either side trade was of vital importance. The neces- 

sity of protecting three different bases with troops rendered 

Blue's position more easily menaced by Red troops, especially 

as Red had more transports, though Blue left Ireland, Wales, 

and Scotland to the mobile defence, and concentrated nearly 

all his army in and about Devonport. On the other hand, 

at “war imminent ” Red had no ship of over 15 knots ; every 

town on the coast risked, 

being at the 

mercy of the Cristobal 

Colon and Garibaldi. On - 

the assumption that Blue 

would avoid a fleet action 

and attempt this guerre de 

course directly the hour for 


yas 
1 mpire 
Admira 


therefore, 


lect the most favourable position for going into | 









the Colon’s engines, and nearly silenced the Garibaldi guns. 
The end attack was sufficiently successful, however, to con- 
siderably reduce the Massachusetts’ speed, so that the Gari- 
baldi had gone on a considerable way ere the Red ironclad 
turned. When she did, a great deal of fire was wasted in a 
vain attempt to hit the little Apollo, which bore down to the 
disabled Colon and took her in tow without sustaining the 
slightest injury. More, she opened fire with her Gin. and 
4-7in. quick-firers, and, firing high explosives, blew away the 
sighting hocd of the Massachusetts’ fore barbette just as it 
was about to fire at 1500 yards. In the delay thus caused 
she got the Colon between her and the enemy, and towed 
some considerable distance, increasing the range every move 
with the tide in her favour while the Massachusetts was en- 
deavouring to turn. At 2000 yards, however, a 13in. high- 
explosive shell hit the Apollo on the water-line, sinking her. 
Out of a total of forty shots fired, this was the sole hit. The 
Colon now struck. The Garibaldi had some time since dis- 
appeared, having made away home without awaiting results. 
It appeared later that this ship had had every gun disabled, 
lost 75 per cent. of her fighting crew—including those sent 
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ving Was passe d, Red e # 
po the Massachusetts on ‘ae Coal © 
mard duty towards Dover a ¥ Base 

in touch of the coast, while : aes y vs Cie ee 
the Indiana, accompanied » Rocwalt R "e ¢ Vidde, oo aeee .* 
py two liners, armed with Ps BS 

light quick - firers only, 

as scouts, made towards 


Exmouth with the inten- 
tion of shelling that place, 
in order to distract Blue's 
attention from the antici- 
pated attack on towns. 

It so happened, however, 
that the Blue fleet sailed 
with the order, ‘‘ Find the 


epemy, engage him, and € 
obtain command of the °° Dill» 
sea.” This fleet consisted 45 

of the Cristobal Colon 


(fag), Garibaldi, Branden- 
burg, and three destroyers. 
Proceeding due west, the 
Cristobal Colon and one 
of the Ked transports pre- 
sently sighted each other. 
The Cristobal Colon, sight- 
ing the Indiana also, turned 
and went east again, while 
the destroyers, which had 
been on her inshore side, 
hurried back to inform the 
other ships. When the 
Indiana came in range of 
them, with the liners about 
three miles off on either 
beam, the enemy were in 
line ahead at two cables, 
three warships and three 
destroyers.. Before this force she should certainly have 
turned and made back to Portsmouth, or at the most made 
a running stern fight. 

The Indiana's player, however, did neither the one nor the 
other, but went straight for the Blue ships, which continue 
their course, firing heavily at his unarmoured parts. These they 
soon destroyed, and reduced the ship's flotation and speed. 
The funnels were brought down, the fore turret jammed, the 
Sin. turrets silenced, all in a very short while. 
ships, by standing off, might have completed their work 


of destruction, but fearing the big guns, they stood in to | 


ram. 

The Indiana, unable to steer save a very wide circle, and with 
hardly any speed, was an easy target. 
the Brandenburg, but a moment later the ship struck to the 
Cristobal Colon, which turned aside only just in time to 
avoid ramming her prize. 
and the water-logged Brandenburg in tow, went back to 
Devonport, being joined by two of the destroyers. 
the Bruiser, had, it transpired, been sunk by one of the liners, 
near which she had incautiously ventured. 

The liners after the action, having communicated with 
the coastguard, went away south, one hunting for Blue 
merchantmen, the other intent on cutting the Brest cable. 
They remained off Brest some hours without result. 
meantime the Massachusetts was hastily recalled, and, 
picking up two torpedo boats at Portsmouth, made for 
Exmouth. 

This place was reached at midnight, April 1st —2nd, and im- 
mediately bombarded, possibly in the hope of forcing an 
action with the two armoured cruisers; but these ships had 
left Devonport immediately after getting the prize in the 
Sound, and cruising towards their trade route fell in with 
and captured one of the Red liners, while the other escaped 
into the neutral harbour. The captured vessel was sent back 
to Devonport with a prize crew, off which place she fell in 
With the Red torpedo boats, which effected a re-capture. 
She was sent back to Portsmouth, while the Red squadron 
went west looking for the cruisers, which they failed to find, 
and awaiting the Sheerness squadron, which was now coming 
down Channel at full speed. The Blue cruisers had gone round 
the Land’s End, and having been joined by the Thunderer 
and Apollo, cruised along off the Lizard, trying to find the 
Massachusetts. Taught by the fate of the Indiana, this ship 
made off when sighted, and after a long stern chase was 
overhauled by the 18-knot ships, the Thunderer by then 
being out of sight astern. 

Suddenly putting down helm, the Massachusetts turned 
towards the chasers, which were then in line ahead on the 
starboard quarter, the armoured vessels leading, the Apollo 
ane 3000 yards astern of them, watching the Red torpedo 
Oats, 

The Colon and Garibaldi turned eight points to port, bent 
on attacking the unarmoured ends, as they had done off 
Portland. By turning thus they saved the Apollo from being 
cut off, but the Massachusetts, passing between them at 
Well under 2000 yards, was able to engage them on either 
roadside, She quickly got an armour-piercing shell into 
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away in.the transport that had been captured—and been 
penetrated rather badly on the belt. The engines were, 
however, intact, and the Red ship quite ignorant of the 
damage inflicted, and, had she tried to ram, it is quite pos- 
sible that the Massachusetts would have been captured. 

Ere the Massachusetts could take possession of the Colon, 
the Thunderer came up. At 4000 yards a 13in. common 
shell blew away the greater part of the superstructure, re- 
ducing speed considerably. She had, however, enough remain- 


ing to be able to escape from the Massachusetts, and was | 


soon out of range. The 

Red torpedo boats were 

therefore ordered to at- oa | 
tack. They advanced bende 

under a feeble fire that . he 

did no execution. The , ie 
first boat missed with ~~ <4 
both torpedoes, but the phat 
other secured a hit. The | 
Thunderer, water-logged 
and helpless, refused to 
strike to a torpedo boat ; 
one boat therefore went 

back for the Red iron- \ 
clad. The Thunderer nttteeg, | ; 
suddenly opened fire on a oo 

the other and sank her. - 
After dark the Massa- a 
chusetts, towing 
Colon, came up, and the 


\——_——-— 
fe Ne wi 


too, was taken in tow, 
and the tide having 
turned the battered flo- : 
tilla made towards the Be Eyl 
rendezvous where the és | 
Hermione was expected, Cee 
moving little swifter bb b- 
than the tide. ot 

They had hardly start- 
ed when a destroyer was 
sighted. The prize crew 
in the Colon manned 
the quick - firing guns, 
and search-lights were burnt. The boat, the Earnest, was 
sunk; but a second destroyer, the Boxer, came along unhurt. 
The Red torpedo boat made a brilliant but utterly futile 
attempt to ram, and by mistake got fired at, though not hit, 
by the prize crew in the Colon. The Boxer, unattacked, 


headed straight for the Massachusetts, which had not a single | 


quick-firer left, and discharged a torpedo at 200 yards, which 
missed, although it was given a 5 in 6 chance; and the 
destroyer, passing’ on at full speed, was seen nothing more of, 
so the squadron proceeded. The Thunderer claimed to have 
killed off the prize crew, and re-captured the ship during the 
excitement of the torpedo attack ; but this was disallowed. 
The Hermione, having been picked up in company with 
the liner that had escaped into Brest—and left, as it subse- 





the Tae | ea 


| ever fought. 
! appearance; but the large 10in. battery of the Alexandra to 


quently turned out, onby two or three hours before a Blue 
merchant fleet came in—stood in towards Portland. Here 
the Hermione received urgent orders to proceed to the 
East Coast, Brighton and Dover having been bombarded 
by two Biue liners that had since gone into the German 
Ocean, presumably to attack the trade route. The rest of the 
ships, after weathering a dangerous squall—dangerous, that 
is, to the extent that both the Massachusetts and the 
Thunderer had to take even chances of fcundering—reached 
Portsmouth and were docked. An arbitrary limit of seven 
days only was given for repairs to be effected—a period that, 
in the case of a ship like the Massachusetts, not injured by 
torpedo or in the engines, might be reduced by foregoing the 
renovation of certain guns, The Blue ships Garibaldi, 
Brandenburg, and the captured Indiana had been given seven 
days in dock also. The active fleets wene thus reduced to: 

Red—Alexandra, Seagull, two torpedo boats, and Hermione ; 
while the Blue had nothing fit for sea except the Grosiatschy, 
a torpedo boat the Boxer, and the two armed liners. These 
last the Hermione came up with off Whitby, having learnt 
their whereabouts from the coastguard at Hull, off which 
place they had delayed to capture and sink two merchantmer. 
They were just bombarding Whitby when the Hermione 
came up. Each was armed with a 6in. quick-firer in the bow 
and another in the stern, two 4-7in. quick-firers on each 
| broadside. The combined broadside was therefore four Gin. 
| and four 4-7in. against the two Gin. and four 4-7in. of the 
| Hermione. They made enormous targets, and their engines 
were altogether exposed, but their enormous size made their 
destruction likely to be a work of considerable time, and both 
| vessels made a running fight for it, taking a more or less end 
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Fig. 2—BATTLE CF FALMOUTH 


jon position, which, as it compelled the Hermione to do the 
same, exposed her to a rake in the bow water-line, and a 
consequent loss of speed and inability to overtake. 

The formation adopted was, on the whole, the best for the 
liners, and not until she had received considerable damage 
did the Hermione succeed in pitching a shell into the engines 
of one of the liners. She got this prize into Hull, when she 
herself had to undergo repairs to funnels and bow. The 
second liner escaped northward, and was not heard of again 
for several days. At the time Red calculated that as she had 
neither coal sufficient to get round by Scotland further than 
the Hebrides, and next to no ammunition left, she would 
probably be a negligible quantity. 

The Alexandra and the catcher Seagull having coaled from 
a collier at Portland, sailed with that collier and a liner 
carrying 800 men and stores for the Scillies, with orders to 
seize an island and establish a base for attacks on Blue 

| trade, first bombarding Falmouth and destroying all shipping 
and docks there. No shipping was found, but the town and 
docks were destroyed, and having learnt that not more than 
| 2000 troops were in the West of England—information that 
subsequently proved quite inaccurate—the captain of the 
| Alexandra, who was in command of the expedition, tele- 
graphed vid France for permission to make Falmouth a base. 
This was acceded to; 1000 more troops were sent, as well as 
| guns, stores, and ammunition. All available merchant ships 
| were ordered round to Portsmouth. Fortifications were 
erected and mines laid down, the Red ships passing and 
re-passing Devonport without hindrance, save that on the 
6th of April a collier reported chase by the Grosiatschy. 
| The Massachusetts was hastily ordered to sea, minus her Sin. 
| guns, acting as convoy to a liner-transport. The Alexandra, 
disguised as a collier, went out to try and find the Grosiatschy 
on the 7th, but failing in this, went on to join the Massa- 
chusetts. 
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At 6 a.m. on the Sth day 12,000 Blue troops attacked 
| Falmouth, and a Blue fleet, consisting of the repaired Bran- 
| denburg, Garibaldi, the captured Indiana, the Boxer, and a 

torpedo boat—constituting the Southern squadron, with the 
| Brandenburg as flag—left Devonport to reach Falmouth at 
noon to co-operate. 

| They fell in with the Red fleet—the Alexandra, Mas- 
| sachusetts, and one liner full of troops—proceeding lei- 
| surely towards Falmouth also, just as the Seagull and 
| torpedo boat came up with news as to what was happening 
| on shore. 

| Tactically, the battle that ensued was the most interesting 
The odds were heavy against the Red, in 
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some extent mitigated this, the big shell being a strong 
factor. The formations adopted are indicated by the plan. 
As regards details, the Red shooting was so successful that 
the greater part of the Blue heavy guns were silenced, every 
shot from the Massachusetts telling. The Alexandra, devot- 
ing her main deck battery to the ends of the Indiana, soon 
reduced the fighting and tactical value of that ship, while 
her upper deck battery so mauled the Garibaldi that that 
ship drew out of line and made off again, much as she had 
done in a previous battle. Victory seemed secured, when 
the Alexandra, foolishly getting end on to the Indiana, 
received two 13in. solid shot that raked her low in the belt. 
Her boilers destroyed, she was at once charged by the Bran- 
denburg. The Massachusetts tried to ram this ship, but 
failed; the Seagull and torpedo boat delivered an attack, 
only to be sunk. The Alexandra raked the Brandenburg, 
but not soon enough to stop her, and the two ships collided. 
Having no ability to withdraw, the Blue ship went down 
with the Red. About this time the Boxer, which had kept 
under the lee of the Indiana, was exposed, fired at, and sunk. 
Firing now became very slow, as on neither side were many 
guns available. The Indiana had only 8in. guns left, the 
Massachusetts but one 13in.—the sister gun in that (the fore) 
barbette having been hit by a Gin. shot and broken—and two 
6in. guns. In this state of affairs the Indiana, much sub- 
merged, made for Devonport in the wake of the flying Gari- 
baldi, while the Massachusetts, with equal haste, started to 
return to Portsmouth. So soon as she gave this evidence of 
retreat, the Blue torpedo boat was sent back after her. All 
her Hotchkiss battery was destroyed. She made an ineffectual 
attempt with a 6in. gun, and by smart manceuvring for some 
while kept herself end on to the boat—a position in which 
she could not be torpedoed. She was, however, struck 
eventually, and the boat escaped. Later, the Indiana re- 
turned and took possession. 

The Red troops at Falmouth capitulated ; all the stores, 
mines, and guns there were captured. 

At the same time Wick was bombarded by the armed liner 
that had escaped in the action off Hull, this vessel having 
met a collier and store ship in the Hebrides. The Hermione 
was ordered to leave Hull and destroy her, and the vessel 
declared a pirate. Before anything could be done, however, 
an armistice was declared, Red sueing for peace. 

The command of the sea was definitely lost, and though 
the Hermione might have done considerable damage to Blue 
towns and shipping, her eventual capture was assured. Blue 
was able to blockade Portsmouth, and detach the Garibaldi, 
so soon as repaired, to Hull, where all merchant ships would 
have been captured, and the other possible home port of the 
Hermione closed. 


captured all Red bases in detail. 

It is difficult to see what other end the war could have 
had, after Red’s first mistake in allowing his Indiana and 
Massachusetts to be attacked in detail. The false move on 
Falmouth was a minor error strategically, assuming the 
information about the Blue force to have been correct. By 
Red’s calculations the force at Falmouth could have held 
out unsupported for twenty days or more, and by them the 
command of the sea could have been secured and retained. 
It was bad in the sense that the Alexandra’s captain never 
took the trouble to verify his information, which, by the 
rules, he could easily have done by the expenditure of a little 
time. It was bad also in that the Red fleet allowed the Blue 
to meet it before being reinforced by the Thunderer and 
captured Colon, and: a torpedo boat that for some reason 
remained entirely inactive at Sheerness, whither it had been 
sent on the outbreak of war. The Red plan of advance upon 
Devonport fell through also owing to the inability to collect 
ships enough to land troops at Torbay to co-operate with 
those at Falmouth in the move against Devonport. The 
capitulation of the Falmouth force to Blue troops was a 
minor matter. The command of the sea lost, these would 
have been isolated and compelled to surrender, while any 
number of troops could have been brought over sea against 
them by Blue. 

The rules worked well, and proved, so far as could be 
judged, to approximate fairly nearly to actual conditions, 
saving always that the arbitrary limit of time for repairs 
made things excessively rapid. As, however, the Red landing 
force had to lose no time for “‘ preparations’’ before embark- 
ing, this arbitrary time limit cannot be said to have affected 
the issue to any important degree. 

The main point brought forward is that an invasion is 
quite possible upon a temporary and also prospective com- 
mand of the sea. Had Red secured this command, nothing 
would have gone wrong with the invasion. On the other 
hand, Red might with much more wisdom have waited till 
that command was assured. 

With regard to attacks on unfortified towns. Red soon 
discovered that it was hardly worth the expense and risk to 
so employ warships. Blue recognised this all along, and with 
a thorough and complete system made his attacks with 
armed liners that he did not contemplate using for any other 
purpose. The loss inflicted on Red was heavy, and the 
attempt to stop this privateering only very partially effectual. 

The slow armoured gunboat proved absolutely useless, 
though its presence on the West Coast might possibly have 
served some purpose had the Hermione attacked towns 
there. 

The destroyers were singularly unlucky, two being in- 
gloriously disposed of through their own carelessness, only the 
Earnest met with what may be termed an “ orthodox fate.” 
The presence of the Seagull in the Channel confined the 
3oxer to port during the invasion operations. She made no 
attempt against either colliers or liners. It is true that these 
always passed the danger points in daylight, and on one 
day the weather was unsuitable for destroyers to go out ; but 
if is not apparent that the possible argument, that ‘the 
more Red landed at Falmouth the more there would be to 
capture,” had weight in this, or else Blue would hardly have 
gone to the expense and risk of sending out the Grosiatschy. 
It is more likely that the risk of destruction by the Seagull 
was considered too great to render any attempts worth while 
under the circumstances. Neither side attempted to attack 
any fortified place. 

By the “ terms of peace,”’ Blue retained all captured ships, 
and recovered those that had been taken—Thunderer and 
Cristobal Colon—leaving the Reds with only the Hermione, 
one liner, and one torpedo boat. At some future time a 
guerre de revanche is contemplated, each side being allowed 
to add a certain amount in tons of shipping, the types to be 
by choice from any existing warships; and this problem of 
absolutely disproportionate forces may present some very in- 
teresting subjects for solution. At present, however, arrange- 
ments are in progress for a Spanish-American war, with 
special reference to the coal question. Saving that the 
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Having command of the sea, Blue could | 
easily have supplied his ships with coal, or landed troops and | 
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positions of ships must correspond to the actual positions 


when the Spanish ambassador left Washington, the rival | 


sides may make whatever moves they consider best. Lieut. 
Kawashima will conduct the Spanish operations, mainly 
with the idea of working out a plan whereby, in his opinion, 
Spain would be the principal gainer. 
American side is to be, of course, entirely ignorant ; but in 


order to test the matter to the fullest, America will be allowed | 


to choose an alternative solution in the case of any selected 
proving a mistake. 


tactical units, in order to keep the result purely strategical. 
Should America win, not very much will necessarily be 
proved; but should Spain be victorious, the result should 
certainly be indicative of possibilities. Several players will 
probably be selected to represent the United States Navy 
Board. 








WATER-TUBE BOILERS, P.S. MEG MERRILEES. 
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WHILE water-tube boilers have already been installed and 
are at work on board merchant steamers—a few of them British 
built, if not owned—for some little time, the first case of 
boilers of this type having been passed by the Board of Trade, 
installed, and set to work, on board a purely passenger 
carrying steamer, plying for hire in British waters, is that of 
the paddle steamer Meg Merrilees, belonging to the Cale- 


donian Steam Packet Company, now engaged in daily service | 
This vessel has recently had her engines com- | 
pounded by Messrs. A. and J. Inglis, of Pointhouse, and her | 
boilers, supplying steam at 40Ib. | 
pressure, supplanted by two water-tube boilers of the Hay- | 
thorn pattern, whose working pressure is 2001b., reduced at | 


on the Clyde. 


old-fashioned haystack 


the engines to 1301b. per square inch. The compounding of the 


engines was accomplished by replacing a 42in. cylinder by one | 


of 24in, diameter, the new centrifugal pumps required being 
supplied by Messrs. Drysdale and Co., Bon Accord Works, 
Glasgow ; feed pumps, with automatic gear, by Lamont and 


Co., Paisley ; feed-water heater by Caird and Rayner; and | 


feed filter by Alley and Maclellan, Glasgow. The vessel as 
thus altered, and otherwise renovated, went through her 
official trial on the 28th ult., and she has since that date 
been engaged in daily service, and is giving high satisfaction. 

When overhauling the Meg Merrilees became necessary, 
Captain James Williamson, the marine superintendent to 
the Caledonian Steam Packet Company, not only recom- 
mended the compounding of the vessel's engines, but urged 
his directors to give “the boiler of the future” a trial. 
Representations having been made to the Board of Trade by 
Captain Williamson on behalf of his company, in conjunction 
with the Haythorn Tubulous Boiler Syndicate, and under- 
takings having been entered into as to the approval of 
details, accessories, &c., the Board of Trade eventually con- 
sented to pass the boilers for use on board ship for a three 
months’ period, and to put no obstacles in the way of an 
extension of the time, provided nothing of an untoward 
nature took place during the three months’ probation. 

The boilers, as now installed in the Meg Merrilees, were 
made by Messrs. Inglis and Company, Limited, of Airdrie. 
They do not in any very essential feature differ from the 
illustration of the Haythorn boiler we gave in our issue for 
August 16th, 1895, exept that the layer of fire-clay tiles 


Of this plan the | 


Speeds, coal endurance, and resources | 
generally will be the actual ones, the armour and armament | 
of all ships will probably be kept on a system of pre-arranged | 


there shown, about midway up the group of tubes, for pre- 

venting the hot gases from making their way directly to the 
| chimney, and deflecting them down over bridge, and then up 
amongst the upper layers of tubes, is done away with. This 
object, instead of being effected by tiles, is now accomplished 
by a row of enlarged tubes. We therefore now content 
ourselves with showing the position occupied by the boilers 
in the vessel, and the arrangements for feeding them with 
| water, and for conveying steam to the engines. These 
arrangements are clearly brought out in the accompanying 
illustrations. 

Each of the boilers contains eighteen tubes in the width 
| and fifteen tubes in the height, the diameter of the tubes being 
| Zin. and 3hin. reduced to 2in., the pitch of tubes being 3fin, 












































Section: looking an front of Railers 
WATER-TUBE BOILERS, 8.S. MEG MERRILEES 


in both directions. There are 216 tubes of 2in. diameter, 
and 54 of 34in.—270 in all—in each boiler, thirty tubes going 
to form one element. Each boiler is thus made up of nine ele- 
ments. The total heating surface of the tubes is 1721-7 square 
feet, and total grate surface 30°5 square feet, giving a ratio 
of heating to grate surface of 56:4 to 1. The weight of one 
boiler complete, including water, is 15°55 tons, the boiler of 
itself being 13°2 tons. 

The boilers are worked under a moderate forced draught, 
in a closed stokehold, and notwithstanding that the space 
devoted to the latter is—from the fireman’s point of view 
agreeably lavish, the whole boiler space is considerably less 
than with the haystack boiler, while as regards total weight 
there is a gain such as to have raised the vessel in the watct 
between 6in. and Tin. , 

The results of a series of preliminary trials made previovs 
to the official run on the 28th ult. showed very considerable 
economy and a substantial advance in speed. These results 





were not only borne out by the performances on the 28th, 
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but have been even improved upon since the Meg Merrilees 
was put upon her regular station between Glasgow and the 
Holy Loch watering places, owing partly no doubt to the 
increased familiarity of those in charge with what is best as 
regards mode of firing, cleaning, &c. The boilers have now 
been about six weeks under steam, and the vessel steams 
about fourteen hours daily. The speed, we are informed, is 
quite one knot better than before, while at 14 knots the con- 
sumption of coal is under one-half of what was previously 
necessary to drive the vessel 13 knots. This substantial saving 
in fuel is, of course, mainly due to the compounding of the 
engines, but the gain in speed may fairly be attributed to the 
diminished draught and displacement secured through the 
greatly reduced weight of the Haythorn boilers and their 
contained water. 

The accompanying table gives all the important particulars 
of the boiler : 

Particulars of One Boiler of PS. Meg Mervilees. 

Boiler, 18 tubes wide and 15 tubes high. 


Diameter of tubes, 2in. and 8jin., reduced to 2in. diameter. 

Pitch of tubes vie Ay? 3}jin. x 3in. 
Longest tube, 14ft. 3in., between ferrules. 

Shortest ,, ‘ft. lin., ” oe 

Mean os 2k. Sim, — a - 70 diameter 
Number of Zin. tubes in one boiler... 216 
Number of 3jin. ,, a * oe ) 

Total number of ,, a re 270 

Number of tubes in one element 30 

Number of elements in one boiler .. ee 9 

Effective heating surface of tubes in one element 191°3 sq. ft: 
Total ,, +“ ae Be », boiler 1721°7 

Total grate ,, 8 ‘ aa . 80°5 


Ratio of heating to grate surface d 6°4 to 1 5q. ft. 


Weight of one element, excluding water 18 cwt. 
° boiler, "i * 13°2 tons 
= water in one boiler .. .. .. oS . 
Total weight of boiler, including water 15°55 4, 
Working pressure = 200 Ib. per sq. in. 


TANK LOCOMOTIVES, LYNTON AND BARN- 
STAPLE RAILWAY. 

Tur engines for the Lynton and Barnstaple Railway, which 
is only a 2ft. gauge, have been built by Messrs. Manning, 
Wardle, and Co., Boyne Engine Works, Hunslet, Leeds. 
They are designed to suit the special requirements of the line, 
which has numerous sharp curves, and a ruling gradient of 
lin 50, The line goes through a very rough country, much 
cut up by ravines and valleys, and the gradients, though not 
severe in themselves, exist in long lengths, the rise being as 
much as SO0Oft. in eight miies. The engines are of outside 
cylinder type, with side tanks, carried on six wheels, all 
coupled together, and a two-wheeled bogie at each end, and 
are fitted with Joy’s motion. The principal dimensions are 
as follows : 


Boiler, working pressure 160 Ib. per sq. in. 


Heating surface in tubes 343 sq. ft. 
Heating surface in fire-box 40 sq. ft. 
Total .. 383 sq. ft. 
Fire-grate area ; as 8} sq. ft 
Diameter of tubes... 1jin. 
Cylinders, diameter . 10}in 
” stroke .. . 16in. 
Diameter of coupled wheels _. .. 2ft. 9in. 
és bogie wheels .. 2ft. 
Fixed wheel base .. 6ft. 6in. 
Total wheel base 17ft Yin. 


Weight in working order . . 22 tons 10 cwt. 

The tanks have a capacity of 550 gallons, and the coal 
capacity is sufficient for a forty-mile run, that being the 
double journey. The engines are calculated to run at twenty 


miles an hour, up a gradient of 1 in 50, with a load of 50 tons | 


behind them, and to travel with ease over curves of 34 chains 
radius. On account of the narrow gauge, and the sharp 
curves, the centre of gravity had to be kept very low, and the 
arrangement adopted, namely, a, bogie at each end, allows 
the engines to take the curves equally well travelling in either 
direction. The whole of the stock and locomotives are fitted 
throughout with the automatic vacuum brake, supplied by 
the Vacuum Brake Company. 








_ OPENING OF NEW SEWAGE WorkKS AT SALE, CHESHIRE.—The new 
Sale (Cheshire) sewage works, which for their size are amongst the 
most complete of their kind in the kingdom, were formally opened 
on the Ist inst. The purification process adopted is the Inter- 
national, Ferozone and Polarite. Satisfaction is felt that the 
scheme, which for various reasons has met with considerable delay, 
has at length been put into operation, and there-is no doubt that 


the works will fully meet the requirements of the Mersey and | 


Irwell Joint Committee. 





COUNTERSINK DRILLING 
MACHINE. 

Tuts machine, manufactured by Messrs. Humpage, Jacques, 
and Pedersen, Ashton Gate, Bristol, has been designed to 
simultaneously drill and countersink centres in round or 
square bars. The drilling head is provided with a self- 
contained countershaft, with fast and loose pulleys, striking 
gear, four stepped speed cones and tightening adjustments 
for taking up the slack of the belts. The spindle is of crucible 
steel, running in long phosphor-bronze bearings. The feed 
is effected by a light hand-wheel working on a four-threaded 
sleeve bush, having a quick pitch, which wheel can be adjusted 
to act as a depth gauge. 
| The whole of the weight of the drill spindle and chuck, 

bush, and hand-wheel is taken by a spiral spring at the top, 


CENTRE AND 





which is enclosed in a light cone cover, the whole revolving | 














SENSIiive DRILL 

as one with the drill spindle. This arrangement makes a 
| truly sensitive drill, the spring being of such a strength as to 
| take up the whole of any wear or backlash in the spindle. 
| A four-jaw self-centering drill chuck is fixed to the end of 
the spindle. A sliding jaw spanner is fixed to the head in 
such a way as to hold the chuck while drills are inserted or 
removed. 

The movable arm of the machine, which can be raised or 
lowered to any desired height, and is counterbalanced by a 
| weight in the drill body, carries a self-centering four-jaw 
chuck. This chuck is provided with radial handles, by means 
of which it can be quickly operated, and the work to be 
centred being held vertically, does not require any other 
support. This very much simplifies the setting, and conse- 
quently greatly increases the output of the machine. To 
convert the machine into a sensitive high-speed drill a table 
is provided and fitted with a circular boss, which is gripped 
| by the self-centering chuck. 











| is little differences in the large sizes. 





LATEST TYPES OF AMERICAN TRACTION 
ENGINES. -- 


By WiLuiaM FLETCHER. 
| In this article I propose to compare briefly some of the 
| best American traction engines with the road engines manu- 
| factured in England, after which the American engines will 
be described without referring to English practice. A very 
full illustrated description of many American traction engines 
exhibited at Chicago in 1893 will be found in THz ENGINEER 
of that time. I shall not further refer to those particular 
engines. sldhé 
A careful and prolonged study of recent American traction 
engine practice reveals some advantageous features which are 
worthy of attention. Some of their characteristics are 
passed over in silence because they cannot be commended. 
First, the American traction engine has no priming tendency. 
| This is entirely obviated by the adoption of a steam drum of 
large capacity, from the top of which the steam for the 
cylinder is collected. In many cases the steam is also 
slightly superheated by the pipe being made to pass through 
the top of the smoke-box on its way to the cylinder. In 
England all the cylinders are steam-jacketed. The jacket 
space is of liberal capacity, and acts as a steam dome, so that 
now-a-days priming is almost unknown, and some traction 
engines are made that are not given to this vice in the least. 
| As arranged, the American cylinders cannot be steam- 
jacketed ; if this useful appendage were added further economy 
would be secured. Secondly, it is generally supposed that the 
| American traction engines are considerably lighter than the 
| English engines. But when compared power for power there 
For instance, the 


| large ploughing engine made by the Buffalo Pitts Company, 
| rated at 35-horse power, with a Yin. by 12in. cylinder, weighs 


| fully equipped 26,000 lb., or over 114 tons. 


An engine of 


| English build of 35 actual horse-power, with a Yin. by 12in. 


| the weight of these two engines. 


cylinder, weighs fully equipped 26,880 1b. 

It will be seen, therefore, that there is little difference in 
In the smaller sizes of 
engines the American are lighter than the English engines of 
the same power. The reason for this is not far to seek. The 
American engines, as a rule, are built for driving and haul- 
ing light threshing outfits, are equipped with one speed, have 
light boilers, shafts, axles, and road wheels. The English 


| engines, on the other hand, are intended for general purposes ; 


they work and haul heavy threshing machines and stackers ; 
but in addition to this they are repeatedly made to haul farm 


| produce over bad roads and soft headlands. The advantages of 


light traction engines are well known and appreciated. In 
special situations the slimly built engines do excellent service, 
but are of no use for general purposes. The English owners are 
satisfied with nothing less than excessive loads. Here is an 
instance: A 9in. diameter and 12in. stroke road engine draws 
easily 24 tons up an incline of 1 in 12, at four miles an hour; 


| the same engine hauls 34 tons up the same gradient at three 
| miles an hour, and on fairly level roads it will haul a load of 
| 45 tons at four miles an hour. 


In the third place, most of the American traction engine 


| makers place the compensating gear on the countershaft. 


| no power is transmitted through the main axle. 
| pinions on each end of the intermediate shaft gear into spur 





| engines of most of the makers. 


This secures a reduction in the weight of the apparatus itself ; 
but it possesses other advantages. It admits of the main 
driving gear being fixed on both sides of the engine, therefore 
As the 


rings bolted near the periphery of the road wheels, the 
stresses are evenly distributed, the axle, the gearing, and the 
driving wheels may be much reduced in weight, ample 


| strength is secured without excessive proportions. 


Fourthly, the advantage of a high-piston speed goes with- 
out saying. Most of the American engines run about 400ft. 
per minute, enabling a small engine to develope as much 
power from the fly-wheel as a larger engine running at 300ft. 
per minute. Most of the American engines travel at a slower 
rate than the English engines. The former rarely exceed 
three miles an hour, the latter always run up to four or five 
miles an hour in the open country. 

Fifthly, by placing the intermediate shaft on the same hori- 
zontal centre line, the American builders secure an excellent 
arrangement of spring mounting. To obtain an efficient arrange- 
ment of springs for traction engines driven by spur gearing is 
no easy problem when the countershaft is placed above the 
main axle, as in the English style of engine. It would not be 
far from the truth if I said the problem has thus far been but 
partially solved, the devices in use are fairly efficient, but 
somewhat complicated. But when the countershaft is placed 
on the horizontal centre line, as adopted by the American 
builders, the proper arrangement of springs is easily secured, 
and can be therefore included without extra charge in the 
There is, however, one draw- 
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back to the placing of the intermediate shaft as mentioned 
above, viz., when secured at the front of the fire-box beneath 
the boiler barrel. In order to obtain the proper distribution | 
of the weight on the road wheels it is essential that the main | 
axle should be placed at the rear of the fire-box. Having 
arranged the position of the two shafts in this manner, the 
centres are too wide apart for the correctly proportioned 
pinion and wheel. It is therefore necessary to move the 
main axle nearer the centre of the fire-box to suit the gear- 
ing. The result is that the engine lifts in front when hauling. 

To prevent this rearing propensity a water tank is placed 
at the smoke-box end, and the bottom of the tank in some 
instances is made of cast iron as much as 2in. to din. thick, 
to secure the necessary weight for the purpose.* 

Reference may be made here to the method of riveting pur- 
sued in one of the American shops, and I am surprised to find | 
that hand riveting is recommended as being better than steam 
riveting. Experience teaches us that the very best hand | 
riveting will not-do for English traction engines. All the | 
best makers use hydraulic riveters for closing every rivet in | 
the boilers, the box’ brackets, the steel gearing, and the | 


} 
| 
| 
| 





Say ‘ “Tue Eyey/cen” 
Fig. 2-ADVANCE THRESHER CO.’S SPRING MOUNTING 


wrought iron road wheels, under a pressure of 60 tons. No 
other system of riveting will compare with this; no other 
will stand the heavy work to which English traction engines 
are subjected. The boilers are so designed that no hand 
rivets are needed, all are put in by the hydraulic machine. 
The engines will be taken in order. The first on my 
list is a very fine compound traction engine made by 
the Advance Thresher Company, Battle Creek, Michigan. 
This engine, illustrated by Fig. 1, presents numerous features 
of merit. Ishall only be able to touch on some of them. The 
tandem cylinders are placed at the smoke-box end of the boilers ; 
the low-pressure cylinder is carried ona strong foot bolted tothe 
boiler barrel; the high-pressure cylinder overhangs. Between 
the cylinders there is a distance piece, allowing room for the 
piston gland to be packed and tightened when required. 
The steam for the high-pressure cylinder is collected from 
the top ofthe dome. On its way to the inlet it is thoroughly 
dried by its passage through the smoke-box and chimney 
base, where it is exposed to the heated gases that escape 
through the funnel. Any tendency to prime is prevented, 
and a marked economy is secured, by the use of superheated 
steam. Another direct gain results from the reduction of 
clearance in the cylinders, a point that is very often over- 
looked. The low-pressure cylinder is bolted to the engine 
frame, which forms the cylinder head. It will be seen that 
the frame is neatly proportioned, the crank disc is carefully 
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Fig. 5—-CASE’S COMPOUND CYLINDER 


balanced, and the connecting-rod is made of steel. It is the 
usual practice to place the ribs diagonally across the driving 
wheels, but in the present instance they are cast with the | 
rim alternately square across the face. The makers contend 
that “the ground is packed instead of being screwed from 
under the wheels.” An amount of ingenuity has been ex- 
pended on the friction clutch with satisfactory results. 
_ The method of mounting the engine on springs is, in my 
judgment, one of the best ever produced. Fig. 2 shows its 
construction so clearly that little descriptive matter is needed. 
The main axle is attached to the casting A, which is pivoted 
to the casting C; the casting A and axle B are capable of | 
vertical movement sufficient to compress the spring G, | 
and relieve the boiler of jar and sudden strain. The free | 
end of A is broad and long, and slotted to take the two studs 
F with nuts that are tightened to allow the casting to move | 
vertically between the plates E and D. The casting L 
supports the boiler on the main spring G. On the upper 
side of the abutment piece is the spring H. This spring acts 
as a cushion to the upward movement of the boiler, and is 
independent of the spring G. The boiler being suspended 
between two springs, its vertical movement must be brought 
to an elastic limit in either direction, thus wholly relieving 
the gear of sudden jar, making it more pleasant for the engine 
driver while travelling on the road, and preventing an amount 
of wear, and thus prolonging the life of the engine. 

The main axle is made hollow so as to be self-oiling; 
arrangements are also made for preventing the escape of the 
oil. A duplicate feeding system is provided, an injector and 





* Since writing the above I have been in correspondence with a | 
practical engineer, who has handled many types of American traction 
engines. Bearing upon the subject of rearing he says, ‘‘The writer has 
handled a 7jin. by 10in., weighing about 12,000 Ib. It was found to be 
taxed to its utmost to draw a load of six tons over a very small gradient 
on account of its rearing proclivities. This is a fault which some 
American engines are prone to, on account of the faulty distribution of | 
the weight on the ground wheels. The driving wheels in this engine 
were pivoted on the side of the fire-box. Had it not been for this engine | 
rearing, it is possible for it te have drawn about 15 tons.” 


| are points of importance which help 


a steam pump are fitted, either of which will more than 


| supply the boiler with water. 


| 
| 


In this engine the water tank is carried on the platform. | 


The extended smoke-box and cast iron chimney are peculiar 


to this engine, both of which are appreciated by thresher | 


men. Springs are fitted on the steering chains, while another 
strong spring is attached to the draw-bar, relieving the 
engine and the load from severe strains when starting. 
Much more might be said respecting this efficient type of 


| is recommended; the economy of high pressures in 


| a smaller boiler of less weight and greater strength, 
| cylinders are lagged to reduce condensation. 


traction engine, in which are embodied the best features or | 


results of the firm’s experience. 


The Messrs. J. I. Case Threshing Machine Company, of | 
and compensating apparatus. Springs are used at both ends 


Racine, Wis., are well-known makers of first-rate traction 
engines. These engines deserve a much longer notice than 
can be extended to them. Here are some of their chief 
characteristics. 




















Fig. 7—RUSSELL’S SPRING ARRANGEMENT 


is properly mounted on saddles secured to the boiler, as shown 
in Fig. 3. The crank shaft is supported by four bearings, 
one on each side of the crank dip, one near the fly-wheel, and 
one near the spur pinion. A good oil catcher is cast with 
the engine frame, for preventing oil being thrown from the 
connecting-rod into the driver’s face. 
over the fire-box, so that a smaller number of gear wheels 


gears into a wheel on the intermediate shaft; on the opposite 
end of this shaft a strong pinion drives a spur wheel contain- 
ing the compensating motion mounted on the axle. 
main axle and countershaft are held in place by substantial 
brackets secured to the extended sides of the fire-box shell, 
one shaft above and one below the fire-door. It will be seen 
that the boiler is of unusual length; 15ft. of heating surface 
is allowed for each horse-power. The arrangement of the 
parts prevents the possibility of this engine rearing, and taken 
altogether it is an excellent example of the best American 
practice. The 16-horse power engine weighs 14,000 1b. light, 
and about 15,200 lb. in working trim. 

A single-cylinder compound traction engine is shown by 
Fig. 4. This engine has passed the experimental stage, 
having been thoroughly tested during the last four or five 
seasons with success. A section of the compound cylinder is 
self-explanatory. Fig. 5 shows this. Theringin the centre 
of the cylinder encircling the trunk forms a division, the 
annular spaces on each side of this ring form the high- 
pressure cylinder, the larger spaces beyond the piston at each 
end serve as the low-pressure cylinder. 

The piston and slide valve are each shown in their central 
positions. The steam from the boiler enters the central 


| port; if the valve is moved to the left hand some steam will 


pass into the annular space; at the same moment the steam 
in the annular space on the right-hand side will enter the 
valve chest, and thence through the 
port into the low-pressure cylinder ; 
the steam from the opposite low-pres- 
sure cylinder would be passing intv 
the final exhaust port, and through 


| the water heater to the chimney. 


It will be seen that the cylinder 
is. neatly lagged with wood and 
covered with sheet iron to prevent 
loss of heat. High-pressure steam 


| can be admitted direct into the low- 


pressure cylinder when required, as 
in starting with a heavy load, or 
climbing a steep incline. One fourth 
more power is obtained without any 
increase in the boiler pressure. This 
form of cylinder offers several decided 
advantages :—There are only the same 
number of joints to look after and 
keep packed as in the ordinary simple 
cylinder ; the cylinder being in one 
casting cannot get out of line; the 
cylinder can be readily fitted to exist- 
ing engines at a trifling cost; the 
water heater and tank areconveniently 
arranged; the double grip friction 
clutch gives satisfaction; the long. 
wheel base, and proper distribution 
of the weight on the driving wheels, 


to secure success when hauling heavy 


| outfits over ordinary roads. 


The compound traction engine manufactured by Messrs. 


| Russell and Co., Massillon, Ohio, is undoubtedly one of the 
| finest-looking engines thus far noticed, and its efficiency is 


equal to its looks. Fig. 6 shows the gencral appearance of 
the engine. The cylinders are mounted at the smoke-box end 
of the boiler, so that the main boxes and crank shaft are near 


ment. 
They have a centre crank, the engine frame | 





the centre of the boiler, the fly-wheel is in easy reach of th 
engine driver, which is oftentimes of considerable advanta, ; 
when travelling on the road. The balanced slide valyes = 
especially necessary in a compound engine, with its lar 
valve surface. A working pressure of 150 1b. per square ‘ak 
& com. 
It means less fuel and a 
P The 
( ‘ OwWer Steering 
is adopted on the engine. Fig. 8 shows the arrangement, 
the hand or power arrangement being used at the will of the 
engine driver. The illustration shows the gearing, the brake 


pound engine is well known. 


of the engine. Fig. 7 shows the hind axle spring arrange. 
Messrs. Russell tell us that they have tried three 
kinds of travelling wheels. The construction of the wheel ig 


| clearly shown ; it consists of cast iron boss, wrought iron 
| spokes, and cast iron tire. The boilers are made of steg| 
| and subjected to a hydrostatic pressure of 2251b. per square 


| inch. 
| box, valuable increased heating surface is obtained. 
| road the engine is quick and strong, can be worked conye. 
| niently, every part is within easy reach. 


By extending the water surface around the smoke. 
On the 


Anyone capable of 
operating a single-cylinder engine can easily and successfully 


| handle the tandem compound traction engine illustrated, 


| in use. 
| have occupied two and a-half years. 


| siderable amount of traffic will pass over this railway, 
| and great benefit is anticipated from the new line. 


| in contemplation. 


(To be continued.) 





HARBOURS AND WATERWAYS. 


Manchester Ship Canal.—The branch line of the Lanea. 


| shire and Yorkshire Railway Company which has for some 


time been under construction for effecting a direct exchange 
of traflic between the docks and the railway system is now 
This branch line has been driven through the heart 
of Salford by means of tunnels and cuttings, the works of which 
It is expected that a con- 


The oil 
trade is also assuming very large dimensions. Already the 
tanks erected by Messrs. Bagnall and Co., and which are 
used for storing the oil for the Anglo-American Company, are 
capable of holding 1,000,000 gallons, and further extension is 
In addition to these large storage tanks 
are now in use by the Liverpool Oil Storage Company, and 
the Manchester Gas Committee; the latter are used for the 
supply of oil for enriching the coal gas made at the city 
gasworks. This new process has opened up a fresh field for 


| petroleum, and it is stated that forty-five gas companies are 


at present using installations to utilise this process, who 
obtain their supply from Manchester. The closing of the 


| Herculaneum dock at Liverpool against petroleum steamers 


has given a further impetus to the Manchester trade, which is 
assuming very large proportions. Messrs. Bagnall and Co. 


| are also developing many branches of the trade, which must 
| if successful prove a source of revenue to the canal. 


Navigation Congress.-Arrangements have been made for 


| holding the next Congress at Brussels, in July next, the 


| opening meeting being fixed for the 26th. 
is ceiainn io nae | have been held 

e engine 1s Hxed | chester, Paris, and the Hague respectively, since the first 
: . He | meeting was held at this city in 1885, and an additional 
are required than is usual; the pinion on the crank shaft | gees ' : 


The | 


| Co., 


| ment, sections of the well and various details. 


Six meetings 


at Vienna, Frankfort-on-the-Main, Man- 


interest attaches to the one about to be held from the fact 
that it is the first time the inland and maritime congresses 
were united. The Congress will be divided into five sections, 
comprising (1) Canalised Rivers, (2) Inland Canals, (3) Tidal 
Rivers and Ship Canals, (4) Seaports, (5) Tolls. Papers on 
eighteen subjects have been entered by seventy-cight 
members, four only of which are by members representing this 
country, the contributors being Mr. E. D. Marten, Mr. 
Vernon Harcourt, Mr. W. H. Hunter, and Mr. W. H. 
Wheeler. Excursions have been arranged to Bruges, Heyst, 
and Ostend on the 26th, to Antwerp on the 28th, and to Liége 
on the Ist August. The secretary of the Congress is 
M. Dufourny, to whom applications for tickets for the 
Congress, price £1, should be addressed at 38, Rue de Louvain, 
Brussels, 





STREATHAM STATION, SOUTHWARK AND 
VAUXHALL WATERWORKS. 

Ix our impressions of April 22nd and April 2th we 
illustrated and described the pumping machinery designed 
by Mr. Restler, and constructed by Messrs. James Wall and 
Soho, for the Streatham Station of the Southwark 
and Vauxhall Water Company. We now publish, asa a 
In another 


impression we shall publish additional drawings. 


Fig. 8—RUSSELL’S POWER STEERING GEAR 


Tue first cotton-spinning mill in India was started iu 
1851. In 1880 there were 56, in 1895 the number had increased 
to 148, and in 1897 to 173. In Japan the first machines for 
spinning cotton were introduced in 1871. In 1880 five mills were 
erected with the aid of the Government, and in 1896 the number 
of spinning mills in operation was 63, 
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LETTERS TO THE EDITOR. 
(We do not hold aoa responsible for the opinions of our 





BALANCING STEAM ENGINES. 

sin, —In his letter in your issue of June 3rd, ‘‘ Vauxhall” 
questions whether vibration can be so important a matter in 
clectric light stations as it is now thought. Well, experience has 
heen very hard on some of the London supply companies, so there 
are good practical reasons for regarding such disturbances with a 
serious air, It is surprising, until one has tested it, what a very 
«mall effect in this way can cause real annoyance and distress to 
who have to endure it. I can well believe that to a person 


those Ae ; 

lying ill and super-sensitive, it would become an _ intolerable 
torture. In most cases the remedy is easy, and at hand of the 
sufferer ; trembling window frames and articles of furniture can 


always be wedged or cushioned tomake the vibration imperceptible ; 
still, that does not alter the fact that a nuisance of a very trying 
kind is intruded upon him, — i 

For instance, here in Nottingham, in a house over 60 yards from 
the Corporation electric supply station, although the subsoil is 
sandstone rock, vibration from the Willans engines installed there 
can be readily detected at times, Not always, even when the 
station is most heavily loaded ; for where there are a number of 
independent engines it much depends upon their synchronism with 
each other. And when it occurs it is not continuous, but rises 
and falls as the engines running come into and fall out of synchro- 
nism. ‘To sit still and notice it appearing and disappearing with 
monotonous regularity is to realise that rapid vibratory influences 
like these, although so minute as to be imperceptible to anyone 
actively employed, have a strange physiological effect on the 
nerves, Which prolonged becomes absolutely painful and exhaust- 
ing. And I am quite prepared to believe that they may have this 
effect even when one is mentally unconscious of them. 1 cannot 
agree, therefore, that the matter is of so little consequence. 

“Vauxhall” quarrels with the word ‘ balancing ;” yet in his 
former letter he invoked the shade of Rankine, And now he 
will not acknowledge, or cannot appreciate, the two allied and 
axiomatic facts that Rankine and other reputable authorities 
would insist on most strongly, viz., that inertia forces 
only are concerned in the problem of balancing mechanisms, 
and that no force applied internally in a complete self-contained 
mechanism can produce external motion of the mechanism, except 
through the medium of some inertia force. The latter follows, of 
course, from the law that action and reaction must be equal and 
opposite. Perhaps I ought also to put it down in black and white 
that a locomotive or steamship, for instance, are not to be con- 
sidered complete mechanisms apart from the rails or water on which 
they move; also that an internal force is one whose action and 
reaction are wholly confined within the mechanism. 

It is impossible for such a force to move the mechanism bodily, 
as witness the homely example of a man trying to propel a boat 
in which he is seated by blowing on the sail. But it may produce 
vibratory motion of the whole, by periodically disturbing masses 
within the mechanism, so that inertia forces, which do not balance 
or compensate cach other therein, are brought into play. The 
steam pressure in an engine is a wholly internal force ; therefore 
it hasnothing to do with the problem of balancing the engine, which 
has to deal only with the masses moved by the steam, and the 
manner of their motion. This fact must be admitted at the out- 
set. It means confusion worse confounded, if we are to be for ever 
mixing up steam pressures and inertia pressures, Yet this is what 
“ Vauxhall” does, in common, I fear, with other engineers. I 
will not now ask him or them to put any trust in my assurance of 
the absolute propriety and necessity of thus dissociating them, but 
will simply implore them to work it out for themselves, or, failing 
that, to take iton the authority of whomsoever they are accus- 
tomed to put their faith in. 

It is a pity ‘‘ Vauxhall” will give no credit to the classical work 
of Mr. Yarrow. Otherwise he would recognise the absurdity of 
drawing inferences from the behaviour of models driven by belt 
or gearing from outside sources of power. Mr. : Yarrow, in his 
models, described in his paper to the Society of Naval Architects, 
which gave the present impetus to the study of this subject, used 
a flexible shaft as the least objectionable means available to his 
hand ; but at the same time, | think, he admitted that the tor- 
sional effects introduced were a source of error, only to be elimi- 
nated by driving, say, by an electric motor contained in the model. 
Two flexible shafts, rotating oppositely, and transmitting equal 
powers into the model, is another but clumsy way of effecting the 
same object. 

So much has been made of the different behaviour of an engine 
driven by a belt, that it is worth while to show how this may occur. 
Suppose we have an unbalanced vertical engine running free on a 
very hard, smooth floor, If its weight is disposed symmetrically 
about the cylinder axis, it wili vibrate up and down, but will have 
little tendency to travel. If it is heavier on one side than on 
the other, the vibration will tilt the engine to that side, and there 
will be more pronounced tendency to travel. Likewise, with a 
driving belt, there is greater tension on one side, which acts 
similarly to the greater weight. Or puttting it another way, the 
belt, when accelerating the piston on the first half of stroke, has 
a greater strain on it than during the latter half. The strain, in 
fact, may be reversed, The varying pull tends to rock the engine 
on its base, with the consequence that it is thrown about. 

But it is folly to talk of haphazard experiments of this kind. If 
there is any investigation requiring careful and intelligent manipula- 
tion it is this ; and no useful conclusions can be drawn from what 
is little more than idle play. And may I add that it is scarcely 
justice—I do not say to myself, for that I won't expect, but to 
your readers—to write in the enigmatical way that ‘‘ Vauxhall,” 
and you yourselves, in your note referring to the fan engine, adopt 
in speaking of your conclusions, If they are so sound and decided, 
why not give them straight away! If so willing and competent to 
teach, why not teach! Is the cause for abstention fear of return 
of the snubbing dealt out so generously to others ? 

‘** Vauxhall” refers in the same vague fashion to the vibratory 
effects on anew German liner. Why keep back the details’? Now, 
1 understand this ship has twin screws, and herein lies the secret 
of the effect observed. ‘‘ Each engine is m perfect balance,” says 
“Vauxhall.” But no such marine engines exist ; if they do, they 
ought be described at once. The twin engines, not being perfectly 
balanced, will, when running in certain crank phases or relations 
with each other, produce torsional vibrations to which the hull may 
be particularly susceptible. On deck these vibrations would 
appear to be of transverse order. A ship is stiffer to vertical 
vibrations, which is sufficient to account for its absence; and 
erhaps the combined action of the two engines is against it. 
There is nothing, therefore, mysterious or inexplicable in the 
effect described. In single-screw ships, torsional vibrations wou'd 
only arise from irregularity of turning moment. 

he reply to your inquiry as to the functions of the weight carried 
onthe extension of the connecting-rod in one of my suggested 
methods, it has rather a happy combination of uses, The length 
of the extension being equal to the length of connecting-rod 
between crosshead and crank pin, and the mass of the weight being 
equal to that of the piston, rod, and crosshead, its motion is such 
that its momentum in the line of piston motion has in its equation 
& primary term of same sign as the primary term of the piston 
momentum ; and a secondary term of opposite sign to that of the 
latter. Therefore the secondary terms cancel out of the addition, 
or in other words, the secondary effects‘due to’the’influence of the 
finite length of connecting-rod are eliminated, and only the 
primary effects of the weight, piston, &c., remain. Further, the 
transverse motion of the weight 1s such that a transverse momentum 
1s introduced exactly equivalent to the total momentum in the 
line of piston motion. The resultant of these two linear momenta 
1s a rotary momentum, which would be capable of perfect balance 








by a counterweight opposite the crank, but for the line of action 
of the transverse momentum not crossing the shaft centre. There 
are ways of correcting the defects of this method ; but they 
detract, of course, from its simplicity. It is just a curious 
mechanical property I have discovered, and | suppose I dis- 
missed it with insufficient description. Itis so difficult to explain 
because a mathematical deduction, like many other points in my 
paper. JAMES WHITCHER. 

Nottingham, June 3rd. 





CONSULTING ENGINEERS AND PUBLIC COMPANIES. 

Sir,—Your last issue contains an article in which I find state- 
ments made and a line of action indicated which will not be 
endorsed as correct by the majority of the profession. I refer to 
the rule of conduct which you have laid down in such a case as 
that of Sir F. Bramwell and the Hydraulic Jointing Company. 
You therein say that when a consulting engineer is employed by 
a board of directors, he ought to put into bis report all the infor- 
mation that he possesses conzerning the subject of his inquiry. 
If we are to take an extraordinarily high standard of professional 
morality, this may be all right. “We live, however, in a practical 
everyday world. The first duty a man owes is to his wife and child- 
ren, and I do not hesitate to say that the young consulting engineer 
who followed the course you advocate might as well close his 
office at once and go to Klondyke. No fault in a consulting 
engineer is more inimical to his success than too much zeal, 
There are a few men at the top of the profession, like Sir F. 
Bramwell, who may do what they please; but we have only to 
read Lord C'rawford’s letter to see that he will never employ Sir 
Frederick Bramwellagain. There is nothing impertinent in saying 
this. The whole correspondence is public property, and we are 
all free to comment on it, and draw our own conclusions, just as 
we please. 

But, after all, is there any good reason why the consulting engi- 
neer should transgress the well-known rules of practice of the 
profession, and do much more than he is called upon to do! I 
think there is not. Where, for example, is the line to be drawn ! 
If a man is called in to report on the possibility of making a rail- 
way through a given district, would it be anything short of an 
impertiner.c2, having reported, say, in favour of a particular 
scheme simply from the constructional point of view, to go on and 
explain at length that such a line can never be made to pay / 

Again, the usual practice is, that when a new invention is to be 
purchased, the purchaser employs an engineering expert to say 
what the machine can and cannot do, and a legal expert to say 
whether the patents are valid or not. The engineer most probably 
will not have all the facts about the patents before him, and he may 
do frightful mischief by reporting on wholly insufficient grounds. 
Ne sutor ultracrepidam, Let the engineer stick to his work, and not 
volunteer, unasked, to do the lawyer's work as well. 

Again, if the legal work is to be done properly, it will take time, 
and time is money. Either of two things, then, must happen. 
That is to say, the engineer must give his legal services gratui- 
tously, or he must charge his employers for work which they did 
not ask him to do, and for which they might refuse to pay. Now, 
why should I do work for which I am not to be paid! The 
answer is vital to the matter. There is only one reason, and that 
is that the consulting engineer is supposed to stand between the 
public and a board of directors, or a promoter, ura syndicate which 
wishes to defraud them. Now, what on earth has the consulting 
engineer to do with all this? I will take a case in point—one of a 
dozen. A consulting engineer was called in to pronounce an 
opinion on the merits of a machine imported from the United 
States. He did so, and he defined the limits of action of the 
machine, and sent in a very favourable report. If he had taken 
the trouble to investigate the matter, however, he would have 
discovered that the same work was done in a much better way by 
more than one English machine. If he had been in that parti- 
cular branch of trade, he would have known this without making 
any inquiries at all. The company was floated, and a good many 
people lost money. Is anyone prepared to say that the engineer, 
who was employed at a fixed fee to do a particular thing, was to 
blame because he did not do much more? I trow not. 

It is matter of common knowledge that it is extremely difficult 
to say what is and what is not a valid patent, and I maintain that 
unless a consulting engineer is specially retained to investigate the 
validity of patents, he has no business whatever to touch them. 
But the ethical theory as set forth in your leader is that the con- 
sulting engineer ought to stand between the public and the 
defrauder. I maintain that if he has any reason to suspect fraud, 
he ought to refuse a fee, and decline the work altogether ; and to 
my knowledge this is often done. But when respectable men 
entrust an engineer—or a consulting chemist, let me add—with 
instructions to investigate a machine or a process, neither the one 
nor the other is any way bound to act as the champion of a public 
who would not pay him one fraction for the information he volun- 
teered, and would leave him to beg his bread from door to door, 
as an over-scrupulous fool. It would be quite useless for him to 
argue that he had ruined his chances by being too honest. 

To paraphrase a well-known saying, the line of action you 
advocate, Sir, is magnificent, but it is not war. The name of a 
dishonourable man is a thing of horror, but | am prepared to 
maintain that there is nothing dishonourabic, much less dishonest, 
in a man doing that for which he is paid, and no more. 

Victoria-street, June 5th. M. I. AND S. INst. 





THE MOTOR VAN TRIALS. 


Sir,—The present correspondence on this subject induces me to 
show that the shortcomings of motor cars are to be found in the 
fact that the principles of construction, as hitherto, are not 
altogether in harmony with nature’s law. This is apparent especi- 
ally with vehicles for heavy traffic. Looking at a horse starting a 
loaded wagon, all its work, which is the product of power and 
speed, is expended in power only, whilst the speed is virtually nil, 
say, 6in. per minute ; but in pulling an empty cart it may be all 
speed, whilst the power is nil. Between these extremes the horse 
uses its power and speed in endless different ways, just as circum- 
stances require ; and one may say, fifty sets of tooth-wheels, or 
such-like gear, could not represent it. This is what makes horse 
traction profitable. 

If we look at a loaded motor car, as at present constructed, 
we find the engine represents work. It is made up of power 
and speed ; say, 400ft. piston speed per minute, the power, or 
steam pressure, being the other factor. Transmitted is this work 
to the driving axle by gearing, say, by two or three sets of different 
speeds, three miles per hour being the slowest, although more slow 
speeds would be very handy ; but as with every set of tooth-wheels 
or pulleys the weight and friction and loss of power increases ; 
therefore, by the use of more gearing, the fear arises that no 
power may be left for the work proper. Now, the car is to be 
started, and the slowest speed—three railes per hour, 250ft. per 
minute—is put in gear. of course the car will not move, and 
the only remedy is to slow the engine ; but that means reducing 
the motive power just at a time when it is mostly required. Com- 
paring this with animal traction would mean, by starting or going 
up hill the horse is taken out of the cart, and a donkey is put in 
its place. 

Referring to the late trials in Liverpool, we read of ‘the low- 
pressure cylinder cover being blown off.” Although the cause of 
this may be manifold, yet it appears on certain occasions, such as 
going up hill, high-pressure steam has been used on the low-pressure 
piston. By this means the pressure is increased considerably, but 
at the same time the speed will also be increased if there is a 
chance, but at starting or going up hill no great speed of the 
driving wheel is wanted. Nevertheless, if in connection with the 
transmitting gear, asat present, the driving wheel should slip only 
one inch, it is enough to turn what we may term the donkey of a 
second ago suddenly into an ungovernable extra-powerful horse, 





tearing away at « driving wheel with a whirling speed that it is 
difficult to say which of the combatants—fire, stone, mud, or tire— 
will be victorious, whilst the other wheels, immovable with a placid 
indifference, look on. Besides, as could be seen in Liverpool, the 
gear chains, &c., the jumping start, the choice between running 
or slipping at going up hill is altogether unsuitable for the circum- 
stance, the wear and tear, the rough-and-ready work to be per- 
formed ; in short, the present mode of transmitting power to the 


driving wheels is not suitable for heavy work ; it is-the same as - 


used sixty years ago, when it proved to be the stumbling-block. 
Above all, at critical moments, and when prompt, action is indis- 
pensable, it shows its weakness, and the power not lost in friction 
on its way to the driving wheel is expended in slipping the same. 
For solving this question the work as expended by animal traction 
must be copied—that is, the normal power and speed of the engine 
must be so transmitted to the driving wheels, if occasions require 
it, that all the work is expended in power only, whilst the speed 
of the driving wheel is virtually nil, or cannot exceed, say, 6in. per 
minute, and this must be done without a serious loss by friction. 
Secondly, all the carrying wheels should be driving wheels. 
Thirdly, as has been said by others, the tires on traction engines 
should be copied, but this is of not much avail if the other two 
items are neglected, or the trouble hitherto experienced with hot 
bearings will be nothing to the future trouble with hot and broken 
tires. Further, the gearing being fixed beneath the main plat- 
form compels this to be rigid, which when loaded must act 
detrimental on springs and axle. 

Further, we read, ‘‘A boiler tube gave way; no doubt some 
dirt got into it.” This no doubt appears to many readers of the 
daily papers as of little or no consequence, but the bursting of 
such a tube in its mildest form means escape of steam and boiling 
water, and if this should happen amongst carts and horses, at the 
dock, quay, or in a crowded thoroughfare, the days of this so-called 
new or modern steam generator will be numbered, anyhow for that 
purpose. The Board of Trade does not allow water-tube boilers, 
even of a far better design, to be used on passenger steamers on 
account of the doubtful security. One of the laws which formerly 
governed the design of a boiler—i.¢., in the first instance, easy 
examination and cleaning—is just as studiously neglected by the 
new boiler with its small and generally crooked tubes. Such a 
boiler may be right enough where pure feed-water is assured, but 
when water has to be got anywhere, from ditches or wells, the 
tubes must soon be choked up, which means bursting. On the 
other hand, the so-called flash boiler, which is largely used in 
France, is undoubtedly more suitable for this kind of work. 

Nevertheless, manufacturers of gas and oil engines could con- 
siderably further the cause if they would pay some attention also 
to heavy motor traffic. It is not the increased engine power, but 
the better application of a moderate power, in which direction 
success can be obtained. With the present transmitting gear and 
application of the motive power, the greater the power the greater 
will be the mischief. 

With the help of a proper transmitting gear for the vehicle, and 
the application of the so-called plateway in one form or another 
for the road, not throughout but only where some help would 
prove of advantage, the entire question of self-propelled vehicles 
for heavy traffic would enter upon a different basis. Common 
roads could well be made use of, and not only be substantial 
opposition to existing railways, but of special advantage where 
the construction of a railway from a financial point of view is 
doubtful. H. W. 

Liverpool, June 7th. 





WORKMEN'S COMPENSATION ACT. 

Srr,—I am glad to see in your last issue that you are inviting 
correspondence on this subject. It seems clear that if the risk is 
as great as insurance companies make out, then employers are 
about to be saddled with a burden which will weigh heavily on all, 
and break the back of not a few. In our own case we have 
received proposals from four offices, the rates in each case being 
much the same. When I inform you that they amount to 11] per 
cent. of our net profits, you will understand how serious the 
position is. We have carefully worked out what we should have 
bad to pay in claims during the last five years, had the new Act 
been in force ; and have decided to set aside yearly a certain sum 
to meet claims—or, in other words, insure ourselves. The sum 
required, in the light of past experience, is fully 40 per cent. less 
than the insurance premium. It may be only fair to add that as 
a majority of our men have been in our employ for over ten years, 
some indeed all their lives, we do not expect to have to meet 
fraudulent or vexatious claims. AN UNDERTAKER. 

June 4th. 





Srr,—I am not an engineer, but as an employer of labour I am 
interested in the question of employers’ liability, and have read 
everything that has appeared in your journal bearing on the 
subject. 1 suggest that some such scheme as the following would 
get over the ditficulty of the high rates asked by insurance com- 
panies :—Let employers of labour form a strong mutual insurance 
office for the purpose. It might be worked in this way: form a 
Committee of well-known men, who between them are prepared to 
advance, say, £10,000 at3 percent. If thereis any difficulty about 
the £10,000, members might be required to pay two years’ premium 
down, instead of one, for the purpose of providing a good fund. 
Then let the assurances be granted to those willing to become 
members at the rates quoted by tariff offices. At the end of the 
year put aside 10 per cent. of surplus to a reserve fund and dis- 
tribute the remaining nine-tenths amongst the members as a 
dividend on the amount of premium paid. I think some such 
method as this would get over the difficulty, as, if the tariffs ‘asked 
are too high—as they undoubtedly are in my opinion—the excess 
would be returned to those who paid it, and not go into the 
pockets of a body of shareholders. CAXTON, 

June 6th. 

Sir,—There is little doubt that the insurance companies have 
over-estimated the risks involved by the Workmen’s Compensation 
Act, and under the circumstances it would appear that the best 
course for the larger engineering firms to follow will be to under- 
take compensation on their own account. With regard to small 
firms, there ought to be no difficulty in forming a mutual compen- 
sation fund, each firm paying according to the number of men 
employed, and the amount might be regulated by the demands 
upon the fund. My own opinion, based upon twenty years’ 
experience in engineering firms, is that we may take it roughly 
that out of a thousand men employed one will be killed, and ten 
more or less injured, in the course of a year. 

It is probable that one result of the new Act will be that, other 
things being equal, a single man will obtain employment in prefer- 
ence to one who is married, specially in the case of firms taking 
their own risks. About the gross injustice of the Compensation 
Act I need say nothing, as it must be clear to all who have con- 
sidered the subject ; but such things may be expected from our 
so-called Conservative Government, whose sole aim seems to be to 
pave their way to the next general election. F. D. 

June 7th. 








SHIPBUILDING AND MARINE ENGINEERING ON THE THAMES. 
Sir,—In your article on “‘ Shipbuilding and Marine Engineering 
on the Thames,” No. 18, you describe and give an illustration of 
the engines as fitted to most of the twin-screw steamers built by 
Messrs. J. and W. Dadgeon for blockade running purposes. Your 
illustration and description apply only to one set of engines, high 
and low-pressure, with annular cylinders, built by them. These 
engines were constructed for a very successful twin-screw auxiliary 
steamer named the Far East, 1258 tons, built in- 1863, The whole 
number of steamers built by Messrs. J. and W. Dudgeon for 
blockade running purposes was fitted with low-pressure engines 
only, viz., two cylinders of the same diameter placed side by side, 
each set driving its own propeller, E. S, 
Warwick, June 8th, 
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THE MECHANICAL CAB TRIALS IN PARIS. 
Tue self-propelled cab trials which opened in Paris on 
June Ist, under the auspices of the Automobile Club de 
France, and are being continued over a period of twelve 
days, seemed likely at first to be deprived of a great deal 
of their interest by the withdrawal of many firms who 
had promised to send vehicles. Twelve different makers 
had-entered twenty nine cabs, but only twelve vehicles 
were presented on the first day by four makers, though 
since then one or two electric cabs of English construc- 
tion have arrived in Paris, and will probably enter into 
competition during the last six days of the trials. Some 
disappointment was expressed at the abstention of 
MM. Panhard et Levassor, who had entered several 
petroleum cars, and M. Prétot failed to send his petroleum 
fore-carriage which has been experimented with on some 





of the Paris cabs; but so far as the former makers are 
concerned, it.is probable that the considerable number of 
orders on their books have prevented their building cabs | 
for the trials, even had they thought it worth while to do 

so. As a matter of fact the spirit motor has been 

entirely rejected by the Paris cab companies after experi- | 
ments lasting over several months, and they have 

decided upon adopting electricity. Opinion generally is, 

moreover, entirely opposed to petroleum cabs, and 

though they are preferable to electric vehicles in the 

hands of private owners who use them for both town 

and country, they would not be tolerated for public 

transport in the city, where it would be necessary to | 
employ several thousands of vehicles with their accom- | 
panying noise and smell. The odour of petroleum is | 
certainly less marked now than it was in the earlier | 
types of motor cars, and it is possible that it may in | 
time be improved away altogether; but the cab com- | 
panies have only to concern themselves with the existing 

systems, and not with what may be done in the future. 

Another thing in favour of electricity in Paris is that | 
the cost of working these vehicles is as small, if not | 
smaller, than that of petroleum cars; as, while the | 
petroleum spirit has to bear a heavy octroi duty, the cost | 
of electricity tends to cheapen with its increasing employ- | 
ment and the erection of new power stations. 
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Fig. 1-KRIEGER ELECTRIC CAB 


It is therefore kittle matter for surprise that only one 
petroleum cab was engaged in the trials, and this was 
sent by the Société des Automobiles Peugeot. Of the 
other cabs, one was presented by the Compagnie des 
Transports Automobiles, four by the Société Francaise 
des Voitures Electriques Kriéger, and six by M. Jeantaud, 
the well-known carriage builder, who has done a great | 
deal to modify and improve the designs of motor cars. | 
The vehicles were stored during the trials at the new | 
works at Levallois of MM. Clément et Cie., who have | 
recently erected a vast factory for the manufacture of | 
self-propelled carriages. The trials were conducted by | 
M. Forestier, inspector of the Ponts et Chaussées. On | 
the first day the cabs had to undergo preliminary tests to 
ascertain their brake power, the maximum speed at which | 
they are capable of running, the facility for reversing, 
the hill-climbing qualities, and the efficiency of the brakes. 
This was done along the bank of the Seine, and on the 
gradients at Suresnes and Mont Valerian. These were, 
on the whole, satisfactory; but as most of the vehicles 
were quite new, and were not in proper running order, 
some of them did not give the best results, and these | 
tests are to be repeated on the last day of the trials. 
Nevertheless, they came through the ordeal quite as well 
as might have been expected. Special attention was 
given to the efficiency of the brakes which were applied 
when the vehicles were runnning down a gradient of 1 in 
10 at full speed, and generally the cabs were stopped in 
about fourteen yards. One of the Kriéger cabs, however, 
swerved round and collided with a wagon, and was 
temporarily put out of the trials. On the following days 
the vehicles had to follow three routes, each having a 
length of 37 miles, that had been selected to include 
every possible description of road. The tests were indeed 
of so severe a character that it appeared doubtful 
whether many of the cabs would be able to go through 
them successfully. On the first day or two a few inci- 
dents took place owing to the inexperience of some of the 
conductors who were not accustomed to their vehicles 
and did not know the routes; and one of the Jeantaud 
electric cabs had to be drawn by a horse three or four 
miles from the finish because the accumulators had 
become exhausted; but on the succeeding days the 
vehicles accomplished their task under the best possible 
conditions, and all of them ran with the greatest regularity. | 
The maximum rate of travelling had been fixed by the 
Prefect of Police at 7°5 miles an hour, but as a matter 
of fact, the average speed of the cabs was from 18 to 165 
kiloms. 

The Kriéger No. 1 cab weighs 1360 kilos., of which 866 








kilos. are on the front wheels and 496 kilos. on the back 
wheels. It carried three passengers, one of whom was a 
commissaire to report on the vehicle, and 70 kilos. of 


| dead weight for luggage. The energy is stored in Fulmen 


accumulators, which are charged in seven or eight hours. 
The two motors are fixed on the front axle, and are 
geared on to a toothed wheel of large diameter bolted on 
to the front wheels, which are both driving and steering. 
The motors are entirely closed in to protect them from 
mud and dust. The vehicle started with 24 ampéres at 
92 volts, and, running at an average of 18 kiloms. an 
hour along the Champs Elysées and the Avenue de l’Alma, 
reached the Rue de Magdebourg, which is a steep up-grade 
of good macadam. It took this hill at 6 kiloms. an 
hour, with the meter showing a rate of discharge of 56 
ampeéres at 85 volts, or about 3-horse power, and then going 
over soft and bad macadam with 15 to 20 and 26 ampéres, 
the cab afterwards descended the Champs Elysées with 
the meter registering 8. The motors were now recuper- 














Fig. 2 


JEANTAUD ELECTRIC CAB 


| ating the accumulators, but the advantage is necessarily 
| small, though doubtless the system can be profitably 
| employed in a city like Paris, where there are so many 


gradients. The different road surfaces had, as was to be 


| expected, a considerable influence upon the discharge ; 


and as to this must be added the speed and the humidity 
and dryness of the roads, it is not easy to arrive at per- 
fectly accurate data as to the resistance. At a moderate 
speed on level wood pavement the meter registered an 
average of 20 ampéres; on the macadam it was 26 
ampéres; on dry asphalte, at a lower speed, the rate of 
discharge was 15 ampéres; in taking an up-grade of 
greasy granite setts at low speed, owing to the traffic, it 
rose to 36 ampéres, and again along the asphalte of the 
tue de Vaugirard the meter registered 18, 16, and 22 
ampéres, according to the speed. On good dry granite 
setts the resistance was much less than might have been 
expected, but was appreciably higher than good macadam, 
asphalte, and wood. On mounting the Champs Flysées 
at about 14 kiloms. an hour, the meter registered 50 
amperes, and at the finish showed 24 ampéres at 84 
volts, or about 2°7-horse power. The expenditure of 
energy during the run of 60 kiloms. over all sorts of 


’ 

















Fig. 3-CAB OF COMPAGNIE GENERALE DES TRANSPORTS 
AUTOMOBILE 


roads and gradients, and through the thickest traflic, was 
8 kilowatts. 

The Compagnie des Transports Automobiles, 56, Rue 
de la Victoire, Paris, ran a Belgian car constructed by 
M. Jenatzy, who drove the vehicle himself. Being under 
a wrong impression as to the conditions of the trials, 
M. Jenatzy used rapid-charging accumulators, and thus 
had a good deal of unnecessary weight, the vehicle 
weighing 1662 kilos., which is pretty equally distributed 
over the four wheels. His motor is geared by spur 
wheels on to a countershaft, and this is connected with 
the rear driving wheels by chains. The foot-brake is 
very powerful, and acts on the pneumatic tires, whereas 
in the other cabs hand brakes are employed. Carrying 
three passengers, the car started with 30 ampéres at 
90 volts, or about 3°62-horse power, and was admirably 
driven over the greasy macadam and granite setts along 
the Seine to Grenelle, when it turned up the long and 
trying gradient of the Rue Reynouard, which was taken 
at the rate of 6 kiloms. an hour, while the meters 
registered 80 ampéres and 85 volts, or a little over 
9-horse power. The thick traffic greatly impeded pro- 
gress along the Rue Lafayette, and then the car followed 
the outer boulevards up to the Boulevard Serrurier, 


| granite setts in Paris. 





| discharge was 30 ampéres. 
| the Champs Elysées at maximum speed the meter 
| registered 31 and 35 ampéres. 


| finished with 89 volts. 











which has the reputation of being the worst stretc) of 
5 i : The passengers, however, suffered 
little inconvenience from the jolting, and the speed wag 
certainly greater than would have been possible with « 
horse vehicle. Except when hampered by the trattie 
the cab travelled much beyond the regulation limit nd 
the average rate of discharge was about 30 ampéres 
on the level and 50 ampéres in going up the gradients, 
Six miles from the finish a wagon tore the tire off ono 
of the wheels, and the car had to finish on the rim, when 
the meters registered 30 ampéres at 80 volts. The con. 
sumption of energy during the day was 11°7 kilowatts, 
The hansom cab driven by M. Jeantaud carried a box 
in front for the Fulmen accumulators, and the mechanism 
consisted of a simple motor geared on to the rear axle 
As the motor is directly under the seat, and is geared 
down with spur wheels, the whirl of the mechanism and 
the vibration are too pronounced to be pleasant, and 
until we have tried the other Jeantaud vehicles we aye 
unable to say to what extent these drawbacks are 
avoided in the ordinary four-wheeler. The cab, hoy 
ever, runs admirably, and the steering is done with 4 
great deal of accuracy. It started with 92 volts, and in 
taking the Rue de Magdebourg gradient the meters 
showed 70 ampéres at 80 volts, or about 7°75-horse 
power. On the level wood pavement the discharge was 
18 ampéres, on moderate granite setts it rose to 2 


| ampéres, and 23 ampéres on bad granite, while in mount- 


ing the Boulevard Saint-Michel, with the bad surface of 
wood and granite, and impeded by the traffic, the rate of 
On taking the up grade in 


The whole journey was 
accomplished under excellent conditions, and the cab 
The consumption was about 8*5 
kilowatts for 60 kiloms., which were covered in 44 hours. 

The Peugeot cab, with seating capacity for four 


| passengers, is propelled by a two-cylinder horizontal 
| motor of 6-horse power, acting independently, so that one 
| cylinder only may be used if required. 
| four speeds, and as the running of the motor itself is 


It is geared for 


regulated by the admission of the gas mixture, the rate of 


| travelling may be varied as required, and during its trial 


run it followed the slowest vehicles without difficulty. 
There is a little noise in manipulating the speed-changing 
gear, and when at a standstill there is a good deal of 


| vibration inseparable from the petroleum car, but when 
| running this is not perceptible. 


A slight warmth also 
communicates itself to the back of the vehicle. (ther- 
wise the cab is a comfortable one, and has the advantage 
of being faster than the electric cars, as well on the level 
as in mounting the gradients; but while the carriage 
seems to fulfil the requirements of private owners, alike 
as regards convenience and economy, it is doubtful 
whether this or any other system of spirit motor can be 
successfully applied to public vehicles in large towns. 
On the run the behaviour of the cab was all that could 
be desired, and was easily driven up Montmartre by way 
of the Rue Lepic, and finished the journey in quicker 
time than the other vehicles. It consumed 13 litres of 
petroleum spirit and eight litres of water to cover the 
60 kiloms. 

So far as they have gone the trials have shown the 
electric cabs to be much further advanced than was 
generally supposed, but they have revealed at the same 
time certain deficiencies in mechanical design which we 
shall refer to when we come to summarise the results 
at the conclusion of the experiments. Our engravings 
from photographs of the vehicles represent the Kriéger 
electric cab, Fig. 1, the Jeantaud electric cab, Fig. 2, and 
the electric cab of the Compagnie des Transports Auto- 
mobiles, Fig. 3. 





HALIFAX CORPORATION GASWORKS. 


TENDERS were lodged on the 9th February last for the 
supply and erection of the steel girders, joists, standards, 


| roof, &c., of a new purifying house for the Halifax Corpora 


tion Gasworks. The house is 152ft. long and 58ft. Sin. wide, 


| and consists of an oxide revivifying floor, at ground line of 
| works; purifier floor, 13ft. 6in. above ground level, and au 


oxide and lime-preparing floor, 23ft. 2in. above the purifier 
floor ; the two floors and the roof being supported upon stec! 
standards. The main standards, 9ft. Gin. centres, supporting 
the purifier girders, and supporting also the main girders 
which carry the lime floor and roof, are built up of two 
rolled steel joists, without joint, having a section in the front 
row of 12in. by 5in., 321b. per foot, spaced 7gin. apart, and 
in the back row of 15in. by Gin. by 591b. per foot, spaced 
74in. apart. Hach standard, except where supporting girder 
YY, will be 35ft. Gin. long from the foundation to the under- 
side of main girder of lime floor. The whole of the four 
rows of secondary standards supporting the purifier girders 
only are of H steel, Sin. by 6in., 35 lb. per foot, and 13ft. 6in. 
long. Each main standard in the front row rests in a cast 
iron shoe, 26in. by 20in., and every secondary standard in a 
cast iron shoe 18in. square. Each of the back standards, 
except where supported by the girder Y Y, has a base plate 
4ft. Gin. by 2ft. 3in. by Zin., secured to the standard by two 
din. gusset plates. Where the said standards are supported 

y the girder Y Y, the foot of each is formed of a base plate 
38in. by 24in. by 4in., secured to the standard by four angfes 
and gussets. ‘ 

The two joists forming the main standards are well tied 
together by means of cast iron brackets and distance pieces, 
and at the caps have bearing and gusset plates. Hach row of 
standards is tied and strutted together by means of channel 
steel bars. The steel girders supporting the purifiers are of 
three sections—16in. by 6in. by 62 lb. per foot, 18in. by Tin. by 
751b., and 20in. by 74in. by 89 1b. per foot. Where supported 
by the main standards, they are bolted by means of fin. 
bolts to the cast iron brackets. 

In order to carry the purifier girders over the Hebble 
Brook, there are two built-up braced girders for the main 
standards at side of house, and one braced girder for the 
purifier girders only, all of steel throughout. The two 
girders Y Y are alike, each being 30ft. lin. long and 4ft. 9in. 
deep, and 24in. wide at the top and bottom flanges. Tho 
vertical pillars, 4ft. 9in. centres, with flanges and diagonals, 
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Scrubbers \ 


} i 


Tue Exomcer” 


are built as shown, the base resting on a cast iron shoe fixed , 


upon foundations in the bed of the brook. The girder shown 
at X X is 58ft. long, 5ft. deep, and 24in. wide in top and 
bottom flanges. The vertical pillars are to be of channels 
varying from 1l2in. by 3}in. by 30°6 lb. per foot at the 
extremities, to 4$in. by 2in. by 11°32 lb. at centre, and are, 
together with the flanges and diagonals, built up as showa. 
The extremities are supported by two pillars similarly con- 
structed. The lime floor is of 5in. by 3in. by 11 1b. steel 
joists, upon which the concrete floor is laid. 

Roof.—The verticals of the before-mentioned girders 9ft.6in. 
centres are extended 12in. above top flange of girder, and to 
these extended portions are the rafters secured; the rafters 
cross each other at the apex, and are riveted back to back 
through a jin. meeting plate, and are extended so as to 
support a continuous ventilator. 
of each girder, in order to support the gutter and keep the 
girders in position sideways, is a 4in. by 3in. steel joist. 
purlins of roof are of angle steel 2in. by 13in. by jin., secured 
to each angle steel roof rafter 10}in. apart. Each angle steel 


purlin is to be filled in with wood slate purlin, 2in. by 1Jin. | 


Five lengths of valley gutters, 12in. by 4in. by fin., are to be 
fixed the full length of the house, provided with nine dis- 


charge outlets, 3in. diameter, 19ft. centres, delivering into | 


Gin. by 43in. moulded gutters, Two lengths of eaves gutters, 
each extending the full length of house front and back, 5in. 
by 23in., each length provided with nine discharge outlets, 
3in. diameter, 19ft. centres, delivering into 6in. by 4}in. 
moulded gutters. Nine lengths of moulded gutters, each 
extending across the house. 

A balcony extends the full length of the purifying house as 
far as the centre line of the last standard, 8ft. wide, extend- 


a 
R124 5% 32/085 Joist 


7 16:5>50 (DS Vois? 259 long F 


a-—-——- 28 19" -—--— ~~ 25°92 


$n 3 16.36 
Channe/ 


3/ts1fr's Bilbal 
Chancel | 


ret ARS | 


At the top of each vertical | 


The | 
| a velocity of 1650 foot-seconds was obtained for a pressure of 


ing from the inside face of front standards of house to the | 


end of the 5in. by 3in. joists, the floor of which is of cast 


iron plates, 24in. wide by 9ft. Gin. long, of fin. metal through- | 
out, each plate has three fish-backed ribs, 3in. deep at ends | 


and 6in. at centre, and to be perforated with 1jin. diamond- 
shaped holes. From the end of Scrubbe’s structure to the 
retort-house wall there is a handrail consisting of three tiers 
of lin. wrought iron steam pipe. A staircase, 3ft. wide, and 


| excellent shooting recently at the battle of-the Atbara. 


landing, 5ft. by 7ft., is to be fixed where indicated on draw- | 


ing; it is supported upon two of the purifier girders, which 
project beyond the face of standards for that purpose. Upon 
both front and back of lime floor, extending the full length 


of house, there is to be a handrail similar to that above | 


Upon the front of the house only will be fixed 
Mr. 


indicated. 
the cast iron spandril arches, 4ft. deep. 
Holgate, C.E., is the engineer. 








VICKERS’ QUICK-FIRE FIELD GUN. 


A TRIAL of a quick-fire gun of Messrs. Vickers took place | 


at Messrs. Vickers’ range at Eynsford this week in the 


presence of officers representing the War-office and Admiralty. | 


As most of our readers are aware, the difficulties of applying 


Side Elevation 


which is arranged to allow both the gun and mounting to 
recoil, thereby making use of the whole available mass for 
overcoming the energy of recoil, the result being that the 
jump is eliminated and the gun run out into the firing 
position without alteration of the slight alignment. One of 
the special points by which the system is characterised is 
that it readily admits of its application to existing artillery 
without any serious modification to the existing type 
of mounting, and the mounting when altered is, 
within a few points of percentage, equal in efficiency 
to an entirely new quick-fire field equipment. The 
total weight of the gun and mounting complete, including 
mechanism, wheels, quick-firing attachment, tools, &c., is | 
19 ewt. The weight of the limber is not here recorded, as | 
this depends on the weight of the ammunition intended to be | 
carried by any particular equipment. 

‘‘ Twenty-seven rounds were fired in all, with charges of 
16} 02. of ballistite, the weight of the shell being 13} 1b., and | 


14 tons. Two rounds were first fired to exemplify generally 
the working of the system, after which fifteen rounds were 


target. These fifteen rounds were fired in 67 seconds, which 
gives a rate of fire of 134 rounds per minute. A second series 
was then fired, during which the gun was very carefully laid | 
and was placed pointing deliberately 40 deg. off the target, 
and the time was taken from the gun’s crew working the gun 
from this position into the alignment, and proceeding with | 
the firing in such a manner as would take place when a 
gun was being taken into action on service, the time 
being taken from unlimbering. Under these circumstances 
ten rounds were fired in 125 seconds, or at the rate of five | 
rounds per minute, each of the rounds being carefully laid on 
the bull’s-eye. Six rounds were then fired from a mountain 
equipment at the 1000 yards range, when excessively good | 
shooting was obtained, but the shooting under these circum- | 
stances is not now specially reported, as the equipment was 
one of which the results are well known, and which is being 
successfully used in Egypt, this type of gun having made 


“Tt is of interest to note that the Egyptian Government 
are now in possession of six complete batteries of these guns, 
which use shells of 123 lb., and 20 1b, double common shell 


| when desired. 


Thomas | 


quick-fire to field guns are—first, the fact that it is essential | 
that the gun should not require relaying each time it is | 


fired ; and secondly, the fact that the metal cases of quick- 
fire ammunition add greatly to the weight to be carried, and 
are troublesome. 
behind breastworks is generally partly checked, and the gun 
probably recovers its original position and laying by the 
action of springs, &c. In the field this has never hitherto 
been completely carried out, but there are various more or 
less successful arrangements. Vickers claim to have 
achieved this so as to render raising up unnecessary, both 
with howitzers and high velocity pieces. 
description is supplied :—‘‘The recoil and subsequent return 
of the gun to the firing position are operated by a specially 


constructed device fixed under the protection of the trail, | tariff, to £555,527. 


The recoil in guns mounted on decks and | 


| 27°58 


“At present metal cartridges are used, but it is claimed | 
that they can be dispensed with, as in the 6in. quick-firing | 
gun, the de Bange pad being used.” 








| DECREASE OF BRITISH TRADE WITH SWEDEN. 


WHEREAS during the last twenty years Germany’s export trade 
with Sweden has increased from 22 per cent of the total export trade 
of all countries combined up to 32°80 per cent., that of Great 
Britain is said to have fallen off within this period from 28°76 to | 
r cent. 

It is clear that Great Britain has been losing ground in the 
Swedish markets, and this has especially been the case since 1887, 
the year in which the existing protective system came into force, | 
says the British Consul at Stockholm. German competition and 
the new tariff are doubtless together responsible for the compara- | 
tively unsatisfactory condition of England’s export trade to Sweden. | 
The keenness of German competition is, moreover, especially 
demonstrated by the fact that in many important articles of | 


| commerce the high tariff seems to have had much less effect ir 


The following | 


keeping out Germany’s products than those of Great Britain. 
Thus in 1886 the value of the woollen goods imported into Sweden 
from Great Britain was estimated at £227,371, but the value of the | 
same class of goods for 1896 was only £111,218, less than half. 


| Germany’s export to Sweden of woollen goods in 1886 was valued 


at £418,741, but in 1896 it had advanced, notwithstanding the 
Other important commodities in which Great 


IFAX CORPORATION 


| the ten years’ period 1886 


| Mr. 


| entirely original in principle and action. 
| patents in connection with the shovel stoker to protect the improve- 
| ments he has made from time to time, and we think it strong 


| which often gave the most satisfactory results. 


| likely to get out of repair. 


| seems to be what is required for present-day use. 
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Britain has lost ground since 1886 are: raw cotton, the value of 
which taken by Sweden has fallen off from £412,653 in 1886 tp 
£221,638 ; bacon, from £170,602 to £73.745; cotton goods from 
£128,432 to £118,357 ; rails from £162,399 to £159,017 

The one important article of import from Great Britain which 
shows a very marked increase is coal, which is now taken in more 
than double the quantity since 1886. The native supply of coal is 
limited to about 250,000 tons annually, so this doubling of tho 
importation from England is a good index of recent rapid deve'op- 
ment of Swedish home industries. Some of the more important 
articles of export to Sweden in which Germany has advanced dur'ag 
96 are, tools and machinery more 
than double in value—wheat, aud textiles of every kind. The 
methods which Germany has employed to push forward her 
commerce with Sweden are the same which have served her so well 
elsewhere. Considered a3 a whole, the products sent out by the 
manufactories of Germany to foreign countries are cheaper than 


| those from Great Britain, and being so they are often intrinsically 


better suited for such a market as that offered by Sweden—a 
country of comparatively small purchasing power. But in addition 
these products are most admirably recommended to Swedish buyers 
by the well-trained staff of commercial travellers which (ierman 
exporters employ to represent them. The efficiency of the work 


| fired for rapidity, each round being carefully laid on the | done for German firms by their commercial travellers is especially 


exemplitied by their activity in Sweden. Probably ten Corman 
commercial travellers visit Stockholm for every one British, and yet 
the market is not a rich one, and the tax on commercial travellers 
is very high—£5 11s. per calender month. But German merchant, 
n:vertheless, evidently tind the advantage in using so extensively 
as they do this expensive method of pushing their sales. 








THE Proctor Srokek.-—In our impression for Muy 27th 
we illustrated a coking stoker manufactured by Mr. James 
Proctor, of Burnley. It is not uninteresting to add that 
Proctor took out the first patent for his shovel stoker 
in 1875, and it was the subject of a serious law sujt caused 
by an infringement. The judges, in giving judgement, gave 
Mr. Proctor credit for being a ‘‘ pioneer inventor” with regard 
to the shovel stoker, and we think that he is warranted in 
making a similar claim for the coking stoker, which he hold: is 
He has taken out twelve 


evidence of the efficiency of this machine that over 50 per cent. of 
his business with the shovel stoker has been with old customers. 
With the coking stoker on a 7ft. 6in. Lancashire boiler, with ‘ft. 
flues, and with a favourable draught of about 700ft. per minute, 
it is said to be possible to burn about 30 lb. per square foot of grate 
surface per hour, the fuel being common Lancashire slack at about 
3s. per ton at the pit mouth. With the shovel stoker, under similar 
conditions, can be burned from 35lb. to 401b. per square foot. 


| At the International Competition in France, out of 110 entries 


from England, France, Germany, America, Austro-Hungary, 
Belgium, and Poland, the Proctor coking stoker came off most 
successfully. We are informed that the Technical Commissioners 
appointed at the instance of the Municipality of Paris, 1894—/, re- 
ported as follows:—‘‘ Mechanical chargers for boiler fires are fre- 
quently used in England and America. During their journey in 
Great Bzitain the Technical Commission examined several appliances 
In this apparatus 
the mechanical charging is combined with the self-cleaning arrange- 
ment of bars, which greatiy reduces the work of the fireman, (Nn 
that account the system seems very appropriate to a range of 
boilers, as under the direction of a clever workman all the fires can 
be easily attended to. In the experiments which were made at 
Javel, Proctor’s mechanical stoker was almost perfect, The tests 
showed that the area of the smoke was only 7 per cent. of that of 
the ordinary fire. This result is most senanetelie, In all its parts 
this apparatus is simple and strong, by no means complicated, nor 
It has also the elements of security 11 
the using of it; is of practical and regular service, the results of 
numerous trials observed with continued perseverance ; and it 
Its installation 
is not very costly.” The judges did not award any first prize, but 
they gave two equal award prizes, one to the Donneley, and the 
other to the Proctor stoker, 
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RAILWAY MATTERS. 


Last he , : po 
Lisbon, definitively voted the project for a railway from Quili- 
je to Ruo, on the frontier of British Central Africa, The:new 
mvlway will serve the Lake Nyassa district. 

Farnincs per passenger mile are given in the last 

rt of the Hungarian State Railroads, on which the zone system 
m ” vogue. The average for all trains was 1'051 cent in 1896, 
- 40 a6 cent in 1895. On express trains, which carry scarcely 
= third-class passengers, the average was 1°716 cent in 1896, 
“ on ordinary and mixed trains, 0'997 cent. The average third- 
clase rate was 0°912 cent. 

Tue first sod of the extension of the Lanarkshire and 

ailway, from Lugton to Cambusland, was cut on Mon- 
djy last. When completed the line will give access from the 
great Lanarkshire coaltields to Ardrossan and other Ayrshire 
export ports. The line, promoted by the Caledonian Railway 
(iompany, has been constructed to escape the heavy gradients of 
the present joint line. One locomotive will be able to haul forty 
coal wagons over the new line, as against twenty wagons over the 
old railway. 

Ir is proposed to construct a new railway starting from 
(ellivaara, and passing through the rich iron districts of Lusovara 
ind Kirunvara to the Norwegian boundary, where it would join 
another from thence to the coast of Norway. The railway is 
chiefly based on iron ore traffic; but it will become of some 
importance to general trade and commerce, especially for the 
Norwegian fish trade, &c., with Russia, and also for the Russian 
ind Finnish trade with England, and ice versa. The Government 
railway to the Finnish is under construction, and the section Boden- 
Kalix River is to be opened for traffic in 1901. 


Ayrshire It 


\y important experiment is about to be made on the 
Western of France Railway, This company has decided to pro- 
vide passengers at the Paris terminus with electric carriages. As 
at the Saint- Lazare Station there is electric plant, the entire out- 
put of which is available during the greater part of the day, the 
company proposes to utilise this to charge the accumulators of the 
cabs in question, The company has applied to motor car builders 
to provide a type of electric car to carry four passengers and 
33] Ib. of luggage, capable of running with safety thirty-one miles 
per day. The company will take these cars for a trial of six 
months at arate of pay per day to be fixed, and at the end of 
this time reserves the right to make a choice and purchase, at a 
previously fixed price, the vehicles which have taken part in the 
competition. 

{4AILWAY communication in the Brest district of 
Brittany has developed considerably during the past few years, 
and there are several new railway projects under consideration. 
[he doubling of the main line between Rennes and Brest has 
been commenced, and the work is being carried on energetically 
and simultaneously on six sections. It is hoped that it will be 
completed before the end of next year. The result of the work- 
ing of the departmental light railway from Brest to Ploudalmézeau 
and Lannilis, Landerneau to Plounéour-trez, having a length 
altogether of 684 miles, during 1897 has been satisfactory ; the 
receipts showing an increase over 1896 of £638, and the expenses 
a diminution of £308. The gross earnings of the lines were 
£16,750, and the net earnings £90,300. 


\ rarLWAY through Savernake Forest has just been 
completed by Messrs. John Aird and Co. The line has been con- 
structed at the instance of the Midland and South-Western Junction 
Company, who, seventeen years since, qpened the Swindon, Mar'- 
borough, and Andover Railway connecting the Great Western system 
t Swindon Junction on the one side with the South-Western system 
at Andover Junction on the other, thus leaving Marlborough and 
other places en route, besides establishing a direct north and south 
route between the manufacturing districts and Southampton and 
Portsmouth, Hithertothe company has had tocontend with difficulty, 
delay, and expense by running over five and a-half miles of the branch 
from Marlborough to the Savernake Junction of the Great Western 
Railway, and it is with the view of obviating these obstacles that 
the new line has been constructed. 


Tue Light Railway Commissioners on Monday con- 
tinued their inquiry at Chatham into an application made by the 
Chatham, Gillingham, and District Electric Railways Company for 
powers authorising them to construct a series of light railways or 
tramways between Chatham and New Brompton, and between the 
former borough and certain populous suburbs. The Earl of Jersey 
presided over the Court, which had held two previous sittings. 
The proposal is to establish electric street tramways on the over- 
head trolley wire principle, and the promoters have undertaken to 
contribute about £10,000 towards the widenings required at various 
points, The local authorities of both towns supported the applica- 
tion, but had stipulated that they should have the option of pur- 
chasing the undertaking at the expiration of forty-twoyears. The 
Earl of Jersey said the Commissioners were prepared to recommend 
that the order be granted. Some argument arose with reference 
tothe running of workmen’s cars from the dockyard gates. The 
promoters had undertaken to issue workmen's weekly tickets at 
4d. for twenty-four journeys, but were not willing to bind them- 
selves to the extent proposed by the Town Councils. Eventually the 
parties agreed to leave it to the Commissioners to frame a clause 
as to the number of workmen’s trains that should be run. 


Tur atmospheric resistance to the motion of railway 
trains forms an interesting and by no means simple problem, which 
Professor Goss of the United States, has recently set himself to solve. 
The method used by Professor Goss in his study of the atmospheric 
resistance to trains is novel, and his deductions go far towards ex- 
plaining the contradictory evidence from former tests, says the Rav/- 
vo.d Gazette, Briefly stated, the apparatus consisted of small models 
jy the size of a standard box car placed near the centre of a long 
wooden conduit, as this portion was found by experiment to have 
a nearly uniform flow of air when a rotary fan connected to one 
end of the conduit was in operation. Each car was attached to a 
dynamometer which registered the force tending to produce longi- 
tudinal displacement, while the velocity of the air was measured 
by suitable gauges and controlled by regulating the speed of the 
fan. The observations consisted in measuring the velocity of the 
passing air current and noting the readings of the dynamometers 
on the several cars. The atmospheric conditions of the test 
corresponded to those of a train moving in still air, and no effort 
was made to determine the effects resulting from oblique or 
other winds, Various arrangements of the models were tried, 
ranging from a single model to a train of twenty-five models, and 
the velocity of the air was varied from about twenty-five to 105 miles 
an hour. ‘The conclusions drawn from the results of these experi- 
ments are: (1) The force with which the air current acts upon 
each element of th#train, or upon the train as a whole, increases 
as the square of the velocity. (2) The effect upon a single model, 
standing alone, measured in terms of the pressure per unit area of 
cross section is approximately 0°5, the pressure per unit area as 
shown by the gauge recording the pressure of the air current. (3) 
The effect upon the different models composing a train varies with 
different positions in the train; it is most pronounced upon the 
first model, the last model coming next in order, then all the 
intermediate models excepting the second, and least of all is the 
effect of the air on the second model. (4) The relative effect upon 
different portions of a train is approximately the same for all 
velocities, (5) The ratio of the effect upon each of the several 
models composing a train, measured in pressure per unit area of 
cross section, compared with the pressure per unit area of the air 
current as shown by the gauge is approximately for the first model, 
0°4; for the last model, 0°1 ; for any intermediate model between 
the second and the last, 0°04; and for the second model, 0° 032. 


Saturday the Portuguese Chamber of Peers, at | 
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NOTES AND MEMORANDA. 


Tue lightest tubing ever made is of nickel aluminium, 
and measures 0° 036in, outside diameter with walls 0'0015in. thick ; 
3000ft. of this tubing weigh only 1 lb, avoirdupois. 


Prior to Professor Dewar's recent liquefaction of 
hydrogen the lightest liquid obtainable was liquid marsh gas, which 
has at its boiling point a density of about two-fifths that of water. 
Liquid hydrogen has only one-sixth of the density of liquid marsh 
gas, 

AccorpING to M. Bergmann, graphite can be obtained 
| by heating to 150 deg. Cent., and under a pressure of five atmo- 
spheres, acetylene gas with oxygenated water. The same result is 
obtained by bringing calcium carbide in contact with water and 
treating the mass with diluted hydrochloric acid. 


A oat for the new Eldorado—Klondyke—has recently 
been built by Messrs. David White and Co., Glasgow, entirely 
of aluminium, including plates, angles, and rivets. It is made up 
of sections, and although 18ft. long, weighs only a little over 2 wt. 
When the sections are packed into each other, the whole can be 
put into a small box or kit-bag. 


AccorpInG to the annual report of the Astronomer 
toyal the rainfall for the twelve months ended april last was 
17°38in., being 7°2lin: less than the 50 years’ average. The number 
of rainy days was only 149. This is a very small annual rainfall, 
the three smallest falls during the preceding fifty years being 
16°38in, in 1864, 17°6lin. in 1867, and 17°70in. in 1858. 

As showing the effect of the strike on the exports of 
Welsh coal it may be stated that Newport last April exported 
57,236 tons against 317,043 tons in April, 1897, Cardiff, Penarth, 
and Barry 326,008 tons against 1,219,660 tons a year ago, and 
Swanree . 93,969 tons as compared with 163,478 tons in the previous 
April, being a decrease of 259/807 tons, 893,652 tons, and 69,509 
tons respectively. 


THE enormous interests of the inhabitants of the 
British Empire yearly entrusted to the sea are valued at over 
£1,100,460,000, or inclusive of the value of the shipping—10,512,272 
tons at an average value of £12 10s. per ton—£1,231,713,400. 
The enormity of these figures is well realised by comparing them 
with the total valuation of property in England, subject to local 
taxation, which is £160,000,000. The relative value of the two is, 
therefore, as eight is to one. 


A nEW method of determining the mechanical equiva- 
lent of heat, devised by MM. J. B. Baille and C. Féry, was brought 
to notice at a late meeting of the Paris Academy of Sciences, A 
cylinder of copper is fixed in a rotating magnetic field, and the 
heating effect measured. The moment of the couple required 
to keep the cylinder at rest and the velocity of the field can be 
exactly measured. The correction for cooling must be measured 
with great exactness. In the preliminary results quoted the 
| values of J lie between 422 and 426. 

A CLEVER imitation of ivory is extensively manufactured 
from the fruit of a palm-like shrub called Phytelephas macrocarpa. 
This fruit grows to about the size of an apple, and has a very hard 
white kernel. Worked in the lathe, this ivory can be passed off 
as the genuine article, the resemblance being so great that it is 
sold at the same price. It can also be coloured just like genuine 
ivory. To M. Pasquier, of Liége, is due a practical method of 
distinguishing the two varieties of ivory. It is the following :— 
Concentrated sulphuric acid applied to vegetable ivory will cause 
a pink colouring to appear in about ten to twelve minutes which 
ean be removed by washing with water. Applied on genuine ivory, 
this acid does not affect it in any manner. 


A RECENT number of Zeitschrift fiir Elektrochemie 
discusses a process for the extraction of phosphorus and calcium 
carbide from basic slag. In this process tricalcium phosphate is 
mixed with an excess of powdered carbon and heated in an electric 
furnace, whereby calcium carbide, phosphorus, and carbonic oxide 
are formed. The phosphorus passes over into a condenser and is 
recovered, the yield being claimed to be 80 per cent. of the total 
present in the mixture. The writer describes a series of experi- 
ments made by himself with a view of converting the phosphates 
of these slags into phosphides, the latter to serve as a deoxidising 
material for overblown iron. The results, however, proved nega- 
tive, the lime in the slag giving off its phosphorus and changing 
into calcium carbide. 


THE mean temperature of the year 1897 was 50°3 deg., 
or 0'9 deg. above the average for the fifty years 1841—1890. During 
the twelve months ended April 30th of the present year, the 
highest daily temperature in the shade recorded on the open stand 
at Greenwich was 90°2 deg., on June 24th. The highest reading 
in the Stevenson screen was 87'4 deg. on the same day. The 
monthly temperatures were in excess of their corresponding aver- 
ages in every month with the exception of May, September, and 
March. In January the excess amounted to 5 deg., the mean 
temperature for the month being 43°6deg. In the preceding 57 
years there is only one instance of a higher mean temperature 
in January—in 1884, when it was43°9deg. The winter of 1897—8 
was exceptionally mild throughout, the temperature of the air 
falling to freezing point on twenty-nine days only—ten of these 
occurring in March and nine in December. 


THE report of the Committee appointed by the Society 
of Arts to consider the causes of the deterioration of paper, points 
out that during the present century the paper-making industry 
has undergone many revolutionary changes. As an industry it 
has grown considerably, and to meet the requirements of the 
enormously increased production a quantity of new fibrous raw 
materials have been introduced, and have taken their place in due 
course as indispensable staples. The more important of these, so 
far as concerns this country, are esparto, in the period 1860—70 ; 
“mechanical wood,” or ground wood pulp, in 1870—80 ; the wood 
celluloses, in the period 1880—90. These substances differ in 
chemical composition from the celluloses obtained from cotton, 
flax, and hemp, which were the exclusive staple raw materials for 
paper-making up to this century ; and although they are efficient 
substitutes in most respects, it must be admitted that time has 
not yet been able to pronounce a judgment upon the relative 
fermanence of the paper made from them. There is more than a 
suspicion that many of them are very inferior in this important 
respect, and it has been the main purpose of the work of the 
Committee to sift the evidence upon which such suspicions have 
been engendered. 

Crypton is the name given to a new gas which 
Professor Ramsey has been successful in eliminating from the 
atmosphere. This new element is obtained by evaporating large 
quantities of liquid air. The residue is a hitherto unknown gas, 
transparent, heavier than Argon, and, like that, element, inactive. 
Crypton is present in the atmosphere in the proportion of one 
to twenty thousand parts. The chief lines of the spectrum 
are green and yellow, the yellow being nearly coincident with the 
helium yellow line D3. According to M. Berthelot, who read a 
communication upon this element before the Paris Academy of 
Sciences on Monday last, the wave length of Crypton was 5566°3. 
The density of the gas was approximately 22°5, that of oxgen being 
16. According to the velocity of sound, the ratio of specific 
calorics is 1°666, the same as of that of argon and helium. It there- 
fore follows that the new gas is monatomic, and constitutes an 
element. These facts go to prove that the atmosphere contains a 
hitherto unknown gas heavier than argon, with a characteristic 
spectrum, less volatile than nitrogen, oxygen, and argon. It will 





be remembered that it was Professor Ramsey, in conjunction with 
| Lord Rayleigh, who discovered the presence of argon in the air. 





MISCELLANEA. 


Tron smelting works on a large scale are to be built in 
the Government of Kursk, at the southern extremity of Great 
Russia, where there are immense quantities of iron ore. 


A ract to which the Consular Journal would like to 
draw the attention of machinery manufacturers is that there is an 
increasing demand in America, Russia, and Norway for cold saws 
for cutting off the gates and sprues of steel castings. 


Foupinc chainless bicycles are used by the French 
army, weighing about 28 lb. ‘They are made with drop frames, 
so that the soldiers can stand in firing position between the wheels. 
Tandems and triplets are also in use, their advantage being that 
the loss of a rider does not involve the loss of a machine. 


In connection with the meeting of the British Associa- 
tion at Bristol in September next, the Mayor of that city presided 
on Monday over a meeting of the General Committee, which adopted 
a report on the detailed arrangements. Two thousand members 
are expected to attend, and the Mayor said there would be dele- 
gates from Canada, the United States, Australia, and New Zea- 
land. Nearly £4000 has been raised locally for the reception and 
entertainment of the visitors, and the Mayors of Bath, Monmouth, 
Wells, and Glastonbury are co-operating with the Bristol Com- 
mittee. 


A NEW combination tube cutter is being put on the 
market by Mr. J. Robinson, Crosland Moor, Huddersfield. The 
construction of these cutters is such that they combine strength 
with ease in working, and give the tool a longer life. ‘The head is 
only large enough in the opening to admit the largest size pipe to 
be taken in when the cutter wheel is drawn back into the sleeve or 
barrel, which is long enough to protect the screw. A pair of 
friction rollers are provided to take the wear and tear off the head, 
keeping it straighter. These rollers are interchangeable, by simply 
taking out the pins, with a pair of special cutters. 


THE oyster lover will no longer have to spell the 
months to see whether there is an ‘“‘r” in them before he dare 
venture on his favourite indulgence. We are to have a supply of 
oysters all the year round. The latest development of the British 
Empire is a colonial oyster industry. New Zealand is sending 5000 
dozen frozen oysters, of native production, as an experiment. 
These are opened and then frozen into oblong blocks about lft. by 
Gin. by 2in. square. They are wrapped in white paper, and 
packed in cases of eight blocks per case. The oysters are said to 
be fat, and excellent as regards flavour, the size and appear- 
ance being very much like the largest of our English natives. 


THE Siamese are going in for bicycling with great zest, 
and royalty leads the way. The Bangkol Times says that there is 
a bicycle now in the house of nearly every prince and noble living 
in Chiengmai. The roads are good in the town, but already pre- 
parations are being made for constructing new roads in many 
directions, where they will be very useful. All the nobles are 
enthusiastic about it, and in a few years there is every reason to 
—— for some good roads right through this district. A good 
indication of the extent of the bicycle trade of Chiengmai may be 
gathered from the fact that last month the principal dealer in 
these machines imported thirteen from America and twenty from 
Moulmein. In the course of the same month he sold thirty. 


“Ture Jane Naval War Game,” as the new naval 
Kriegspiel is now definitely named, will be published by Sampson 
Low, Marston, and Co, in the latter part of this month, The 
proofs of the rules have been revised and approved by Captain 
H.1.H. the Grand Duke Alexander Michaelovitch, of the Imperial 
Russian Navy ; Captain H.S.H. Prince Louis of Battenberg, 
K.C.B., R.N., of the Majestic ; Captain H. I. May, C.B., R.N.; 
and Lieutenant Kawashima, of the Imperial Japanese Navy. The 
game is avowedly for cosmopolitan naval use, and the rules have 
been framed on the broadest and most cosmopolitan principles. 
The inventor, Mr. Frederick T. Jane, is reading a paper on the 
game at the United Service Institution on June 17th at3 p.m. The 
chair will be taken by Vice-Admiral Sir William Kennedy. 


Tue President of the Board of Trade has appointed a 
Committee consisting of the following gentlemen, viz.:—The Right 
Hon. Sir Francis H. Jeune, K.C.B., chairman ; Sir Edward J. 
Reed, K.C.B., Captain A. J. G. Chalmers, Mr. S. I. Da Costa, Mr. 
Archibald Denny, Sir Raylton Dixon, Mr. Nathaniel Dunlop, Mr. 
James Dunn, Mr. Francis Elgar, Mr. John Glover, Mr. John Gravell, 
Mr. Benjamin Martell, Mr. Thomas R. Miller, Mr. T. B. Roydon, and 
Mr. Ingram B. Walker, (1) to consider the operation of the North 
Atlantic Winter Freeboard as prescribed by the Load Line Tables, 
and to report if any, and, if so, what, modification is required in 
the Load Line Tables in the application of such freeboard, and to 
advise as to the area throughout which such freeboard should be 
in force ; (2) to examine the present mode of assigning freeboards 
to vessels of the “ turret-deck” type, and to advise if any modifi- 
cation be necessary ; (3) to advise as to the extension of the 
present Load Line Tables for steam vessels not having spar or 
awning decks, so as to make them applicable to vessels of moulded 
depths up to 45ft. Mr. Reginald Bingham, of the Board of Trade, 
has been appointed to act as secretary to the Committee. 


OrriciaLs of the United States lighthouse service have 
been recently carrying out a series of experiments on Staten 
Island with a phenomenally powerful electric lamp. It is said to 
be powerful enough to be seen 100 miles away, if placed at a 
sufficient eminence to avoid the usual horizon line ; but at the 
Navesink Highlands, just south of Sandy Hook, where its erection 
is to take place, it will be visible to mariners fifty miles at sea, 
which is considered far enough for all practical purposes, and its 
light will be cast for the most part far above the masts of vessels 
anywhere near the coast. This light has a two-range lens 9ft. in 
diameter. Behind the lens is an are light of special construction 
that requires carbons l4in. and 2in. in diameter. This light is 
supplied with an alternating current of 55 volts and 100 ampéres. 
Each emergent beam is calculated to be of fully 90,000,000-candle 
power. The lens is revolved by clockwork that derives its motive 
power from a 1001b. weight. It is to flash every five seconds, a 
revolution being made every ten seconds. The whole weight of 
the light rests upon a foundation of mercury contained in a cir- 
cular tank about 2ft. deep, the object being to allow of the turning 
to give the flash every five seconds with the least possible friction. 


Tue Board of Trade have received, through the 
Foreign-office, a despatch from her Majesty’s Consul-General at 
Christiania, stating that the whole of the amendments in the 
Tariff of Norway came into force on the Ist instant. The most 
important alteration is the imposition of a duty on machinery. 
Motors for steam, water, wind, gas, petroleum, benzine, and 
electricity, dynamos, and parts of the same, will pay 5 per cent. 
minimum, 10 per cent. maximum. Other machinery, including loco- 
motives, steam fire engines, steam winches, donkey engines, &c., for 
industrial purposes, other technical and agricultural purposes, and 
for ship’s use, also parts of the same, machine packing, cables— 
“< taage”—straps, sewed belts, &c., all in so far as not elsewhere 
specified in the tariff minimum, duty free, maximum duty 10 per 
cent. A further despatch has also been received from her Majesty's 
Consul at Stockholm, showing the changes in the Swedish Customs 
Tariff, recently voted by the Riksdag. The mostimportant of these 
alterations are that superphosphates, which were formerly duty 
free, have now to pay 25 ire per 100 kilos., and that the duty on 
complete bicycles, formerly 15 per cent. ad valorem, is now fixed at 
25 kroner each, but a tourist is allowed to bring his bicycle into the 
country if he signs a declaration to the effect that he brings it only 
for his own use and not for sale. Parts of bicycles, which formerly 
were liable to a duty of 15 per cent. ad valorem, now pay two kroner 





per kilo, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AND Co., Vienna. 
F. A. Brocxnaus, 7, Kumpfgasse, Vienna 1. 
CHINA.—KELLY AND WALSH, Lrp., Shanghai and Hong Kong. 
FRANCE.—BoyvEeau and CHEVILLET, Rue de la Banque, Parir, 
GERMANY.—ASHER anv Co., 5, Unter den Linden, Berlin. 
A. TweiTmeEyveER, Leipzic. 
F, A. Brocknaus, Leipzic. 
INDIA.—A. J. ComBripok anv Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
JTALY.—LogscuER AND Co., 807, Corso, Rome. 
Bocca Fergs, Turin. 
JAPAN.—KELLY AND WatsH Lrp., Yokohama, 
Z. P. Manuva AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—Gorpon anv Gorcu, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Blizabeth, & Johannesburg. 
AUSTRALIA.—Gorpdon AnD Gorcn, Queen-street, Melbourne; George- 
street, Sydney; Queen-street, Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland. 
Cralia, J. W., Napier. 
OANADA.—MontTrREAL News Co., 386 and 888, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-s'reet, Toronto. 
UNITED STATES OF AMERICA.—IntTERNaTIONAL News Co., 83 ¢ 85, 
Duane-street, New York. 
Supscription News Co., Chicago. 
S(RAITS SETTLEMENTS.—Ke tty anp Watsu, L1p., Singapore. 
CEYLON.—WwayYaRTNa AND Co., Colombo. 














SUBSCRIPTIONS. 


Tux ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :—- 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. THe ENGINEER is registered for transmission abroad. 


A complete set of Tuk ENnGingER can be had on application. 





In consequence of the reduction of - on newspapers to one uniform | 
Jnited Kingdom, Foreign Sub- | 
scriptions will, until further notice, be received at the rates given | 


rate for any destination outside the 


below. Foreign Subscribers paying in advance at these rates will 
receive THe Enoinger weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 


Tun PaPper Coprrs— 
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(The difference to cover extra postage.) 
ADVERTISEMENTS. 


“7 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence; odd 
lines are charged one shilling. The line gverages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in “ordinary and ‘‘ special ” 
positions will be sent on application. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tak ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.’’ 





PUBLISHER’S NOTICE. 
*." With this week's number is issued as a Supplement a Tiwo-page 


Engraving of Pumping Machinery, Streatham Station, South- 
wark and Vauxhall Waterworks. Every copy as issued by 





the Publisher includes a copy of this Supplement, and subscri- | 


bers are requested to notify the fact should they not receive it. 
Price 6d. 





*,” If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the 1s obtained. Such inconvenrence, 
Y suffered, can be anal te obtaining the paper direct from 





this office. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily jor publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*.* We cannot undertake to return drawings or manuserypts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 





J. H. (Chatham).—You are quite mistaken; your name has not been 

mentioned by us to any one. 

Waver (Birmingham).—-We have no doubt that the secretary of the com- 
pany will give you a copy of the report with pleasure, if you will write 
to him for one. 

.. P.—Look through the “‘ Proceedings,” Institution of Civil Engineers, 
where various papers have appeared. The subject of the tunnel was 
well discussed in an article ia the Contemporary Review some two or 
three years ago. 








MEETINGS NEXT WEEK. 

Society or Enarnrers.—Tuesday, June 14th, Visit to the Gas Light 
and Coke Company's Works at Chelsea, S.W., and the Gigantic Wheel at 
the Earls-court Exhibition. 

Tue InstTiITUTION oF JUNIOR ENGINEERS. — Wednesday, June 15th, 
London Main Drainage Visit. Trip from Barking to Barrow Deep by 
sludge steamers, leaving Barking at 9.30 a.m. 


at Burlington House, Piccadilly, W. Papers, ‘“‘ Frequency of Non-Instru- 
mental Meteorological Phenomena in London with different Winds from 
1763 to 1897,” by Mr. R. C. Mossman, F.R.S.E., F.R.Met.Soc.; ‘‘ Progress 
of the Exploration of the Air by means of Kites at Blue Hill Observatory, 
Mass., U.N.A.," by Mr. A. Lawrence Rotch, M.A., F.R. Met. Soc. 
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SMOKE PREVENTION AT ELECTRIC LIGHT STATIONS, 


electricity suffer most, perhaps, of all. The inspector of 
nuisances does his duty like a man, and the magistrate, 
who loudly proclaims that he is determined to put down 
this abominable nuisance, does his work and inflicts fines 
at the rate of £20a day or so with a promptitude and energy 
which leave nothing to be desired, save, indeed, a little 
more patience and forbearance with people who are on 
the horns of a dilemma. If they make smoke they break 
one law, and if they do not serve the public they break 
another. 

All the trouble is due to the fact that smokeless steam 
coal from Wales cannot be had. Some magistrates appear 
to think that it is only a question of money, and that if 
the consumer chooses to pay the price he can get what 
he wants. But this is very far from being true of big 
concerns. All such places as, for example, the City of 
London Electric Light Works, are supplied with coal by 
contract; and this circumstance for one thing introduces 





| people who chance to have made arrangements long be- 


| forehand, and the supply, such asit is, is rapidly becoming | 
smaller and smaller, as the stocks are exhausted. In| 


practice there isno Welsh steam coal to be had in the 


| metropolis, and recourse has to be made to North-country | 
coal, which is bituminous. Hence the smoke. Here, of | 
course, we expect to be told that steam users get no | 


| more than their desserts from the magistrates, and that 


| without making smoke. It is 
|much more than half a century the world has been 
| trying to attain to this end, and has not succeeded. 


| If we want smokeless chimneys we must burn 


Welsh steam coal, or coke, or wood; or what 
| a well-known American railway engineer termed “ that 
| invention of Satan, anthracite.” One would imagine 
that the host of patents taken out, the multitude 
of inventions tried, and the rigorous application of the 
law are efficient evidences of a sincere desire on the part 
of the world to get rid of the smoke nuisance, and might 
lead to the admission that perhaps it is not quite so eaSy 
to burn North-country coal without smoke as it appears 
at first sight. But the smoke consumption monomaniac 
will not listen to reason, and we do not write for him; 
yet we think that a few words of explanation may not 
at the present time be out of place in our pages. 

Far be it from us to inflict on our readers a long 
dissertation on the admission of air above the grate, and 
all the rest of the information with which text-books 
and lectures abound. The practical fact is that unless a 
boiler is carefully constructed for the purpose, and is 


burned without making smoke. We may take, say, a 
bank or battery of Lancashire boilers, working very 


smoke will be evolved, if proper precautions are taken. 
But one essential condition of success is that the fires 
shall be meddled with as little as possible, and that the 
boilers shall be worked very steadily. The system of 
firing to be adopted was laid down by James Watt, and 
a little improved upon by C. Wye-Williams ; but as we 
have said, it depends for its success on the steady, uniform 
demand for steam, and the’ample power of the boilers to 
supply it. As a North-countryman said once to us, 
‘* When you see the fireman smoking you may be sure the 
factory chimney is not.’’ Now, unfortunately, these 
things do not apply to the electric light stations in 
London. Few of these have Lancashire boilers ; a great 
many locomotive and water-tube boilers are in use, and 
boilers of this type are notoriously difficult to deal with. In 
fact, as regards the latter, to judge from experience in our 


Tur heavy hand of the magistrate falls day by day on | 
the London manufacturer, and those who manufacture | 


grave complications ; but as a matter of fact Welsh coal in | 
| any quantity cannot be had atall save by some few favoured | 


they ought to have learned ,long ago to burn coal | 
¢ remarkable fact that for | 


worked at a moderate rate, bituminous coal cannot be | 


among the tubes to get satisfactory combustion even with 
Welsh coal. With the locomotive boiler, again, there is great 
trouble in getting a result which will satisfy a metropolitan 
magistrate. But this is very far from being all. The boilers 
at electric light stations are worked under peculiarly 
trying conditions, due to the great variation in the load. 
As is well known, the maximum load does not last more 
than ten minutes, and the heavy load for possibly not 
more than an hour.. During that period no doubt the 
boilers are very hard pressed, and this pressing is fatal 
to the prevention of smoke. Again, it may be argued 
that there ought to be ample boiler power; but this gets 
us out of the region of practical engineering, and we 
need not stop to discuss the question. Even an electric 
lighting company has a right to earn a living, and what 
is or is not “‘ample boiler power” is a subject which 
admits of being discussed and fought over to a wearisome 
extent. Hitherto, at all events, engineers and companies 
have deemed it best to rely on the aid of Welsh coal to 
prevent smoke. Their boilers have not been constructed 
with a view to burning any other fuel, and while we have 
no doubt that the engineers are doing all that in them 
lies to mitigate the nuisance, it must not be forgotten 
that the real culprits are the Welsh coal miners. Those, 
however, who know how they have suffered and are 
suffering, as the result of a disastrous error, will be the 
| first to admit, we think, that a little more smoke than 
| usual in the metropolitan firmament is, by comparison, 
| but a trifle. 





Roya MetKoro.oaicaL Socrety.—Wednesday, June 15th, at 4.30 p.m., | 


H.M.S. TERRIBLE, 


| In the fact that the Terrible episode is extremely 
| instructive must be sought consolation for the circum- 
stance that it is excessively disheartening. In the House of 
Commons, as well as in the columns of the daily Press, 
the normal ground of attack on the ships of our fleets is 
that they cannot steam fast without breaking down. 
Indeed, there is never lacking a member who will 
challenge the Admiralty to test a ship as she would be 
tested in war. Mr. Goschen has at last—in effect, if not 
in fact—accepted a challenge of the kind. The-great 
cruiser Terrible is in commission, and has been making 
| her steam trials in the Channel. The First Lord some- 
what suddenly announced his intention of taking a trip 
in her to Gibraltar and back at or about full speed. This 
determination was, however, modified, and, instead, the 
| run out was made at two-fifths of the maximum horse 
| power only. She indicated on the average 10,246-horse 
power, at 81°26 revolutions, and her speed was 17 
knots. In another page will be found an abstract of her 
|log. She left St. Catherines at 2.30 p.m. on Wed- 
|nesday week, and arrived at Gibraltar in precisely 
| sixty-eight hours, on Saturday morning at 10.30 a.m. 
| Everything worked satisfactorily. Indeed, if the ship 
| could not make a run of a thousand miles or so in lovely 
| weather at less than half-power her failure would have 
| been astounding. On the run home, which began on 
| Monday evening, it was determined that the engines 
| should be worked not at full power—25,000-horses—or 
even at three-quarters power, but at three-fifths horse- 
| power only, or 15,000-indicated horse-power, correspond- 
|ing to a speed of about 19°5 knots. It so happens, 
| however, that at this speed there is a great deal of 
vibration, and to avoid this she was pressed up to 17,000- 
horse power and 20 knots. We regret to say that three 
hours of this was enough for the big cruiser, and she had 
to come home at about 7000-horse power only and 
15 knots. 

The engines are to be opened up and a report is to be 
prepared on their condition and sent to the Admiralty. 
We take it for granted that it will be laid on the table of 
the House of Commons, and ordered to be printed. 
Until this accurate information as to the nature of the 
failure is in our possession it is scarcely worth while to 
speculate as to the cause of the breakdown. It is stated 
semi-officially in the Times that ‘The high-pressure 
cylinders gave indications of a renewal of the difficulties 
which were experienced during the contractor’s trials.” 
It will be remembered that these “‘ difficulties” consisted 
in the scoring of the high-pressure cylinders to such an 
extent that it is understood they had to be virtually re- 
bored. The scoring was, it has been stated, the result 
of expansion. The cylinders being tied up, so to speak, in 
one direction, became oval when heated, with the result 
named. We have always understood that such alterations 
were made before the ship was accepted by the Go- 
vernment, that this defect should not have again 
happened. 

For the moment, however, we need not greatly concern 
ourselves with the nature of the breakdown. This ship 
and her sister, the Powerful, are both known to be 
experimental in the fullest sense of the term. Not only 
are their engines of greater power, at all events on 
paper, than those in any other warship we possess, 
but the initial cylinder pressure, 210 lb., was at the 
time they were built, scarcely in use at all, even 
in the mercantile marine, the Inchmona five-crank 
| engine, built by the late Mr. Mudd, being, so far as we 
| are aware, the only ship of any size carrying more than 








steadily and well within their capacity, and but little | 200 lb., at all events in this country. The Belleville 


boilers were an experiment, and the very high pressure, 
combined with the enormous power demanded, consti- 
tuted another experiment. So far the results, as we have 
seen, are unsatisfactory. The Terrible has failed in service, 
after months of tinkering, to maintain anything like the 
speed essential in a modern first-class cruiser. We dare not 
under-estimate the importance of the facts. What would 
be said if we were at war, and the following statement ap- 
peared in the daily papers—we need not give the sensa- 
tional head-line—* As it was of the utmost importance that 
ammunition and hospital stores should be sent to 
Gibraltar, her Majesty’s ship Terrible was selected to con- 
vey them. Theenemy’s fleet was out in force in the Bay of 
Biscay, but no apprehension was felt. The weather was 
stormy, but that was all in favour of the gigantic cruiser. 
It was anticipated that she would make the run at 21 








SouTHWARK AND VAUXHALL WATERWORKS. 





Navy, it is essential to introduce jets of high-pressure air 





knots. Thanks to her great speed and power, she could 
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enemy had, and run through the fleet at night, if need be, in 
safety. We regret to say that these anticipations have 
not been realised. After she had been out about twenty- 
four hours, at a most critical moment, the high- 
pressure cylinders developed defects, and the power 
had to b2 reduced to 7000-horse power, with the 
result that she was surrounded by the enemy’s iron- 
clads and cruisers, and her gallant commander to avoid 
waste of life had to strike to the enemy without firing a 
shot. The utmost sympathy will be felt for him and 
his brave crew.” It is useless for the optimist to say, 
‘**Oh, such a thing could not really happen.” We have 
from the first moment endeavoured to speak with the 
utm dst impartiality of this ship. We have refused to 
accept as true the host of idle rumours which have been 
circulated. But the failure of the Terrible to carry out the 
exceedingly moderate programme of the First Lord of 
the Admiralty isa fact which there is no getting over, 
and we have nothing left now but the hope that such 
radical changes will be made in her machinery that a 
recurrence of failure will become to the last degree 
unlikely. She has been a very expensive ship, but a 
further outlay seems to be necessary; and no false 
economy should be allowed to prevent us from profiting 
by the teaching of the costly experiment we have carried 
out. The worst policy to pursue would be that adopted 
by Don Quixote in dealing with his helmet. 


ARGENTAURUM. 


THE process by which Dr. Emmens, an American 
physicist of reputation, claims to convert silver into gold, 
is fairly well known. Broadly speaking, the conversion 
is brought about by subjecting silver to continuous 
hammering, whilst preventing any rise in temperature 
taking place. It is supposed that the molecules of the 
silver become, as it were, shaken out of one constitution 
and into another by this rough treatment. The resulting 
metal is, as we understand Dr. Emmens, neither silver nor 
gold, but a substance named by him Argentaurum, and 
from which gold can be reduced. A very plausible theory 
to account for the appearance of this remarkable 
** element’ has been advanced by the “ discoverer."’ Many 
years ago Crookes, Lockyer, and others, deduced a 
philosophy of the universe partly from astronomical and 
partly from spectroscopical results. This philosophy 
pointed to the possibility of there being one primordial 
form of molecule from which all others were formed. 
Lockyer found support for this idea in the nebular 
hypothesis of the creation of the universe, whilst 
Crookes working on a more substantial basis, was led 
to the theory by certain remarkable spectroscopical 
experiments on Yttria. By repeated fractionations he 
had divided that element into products which were 
spectroscopically unlike. It was possible that these 
represented merely allotropes of the original substance ; 
on the other hand they might be due toa new grouping 
of molecules split up from the relatively unstable 
elements by the fractionations. From these observations, 
subsequently supported by others, Crookes formulated a 
theory which is so clearly expressed in Watts’ dictionary 
that we borrow it from that source :—“ Following along 
the line of elementary evolutions, he—Crookes—conceived 
that matter, as it developed from the original ‘ protyle,’ 
passed from stable point to stable point through intervals 
of instability. Around each accretion of the primitive 
stuff into a definite element there may be gathered a few 
particles of intermediate material, and these ‘ bye- 
products’ of elementary manufacture, separable only by 
long fractionations, may give rise to the phenomena 
observed in the spectra of Yttria.”” The guardedness of 
this hypothesis will be observed. Later, Crookes said 
that if such changes were again reproduced it would be 
in traces only. 

It is possible that at the present moment Sir William 
Crookes holds somewhat different views on the subject; 
but at any rate he, in common with many other eminent 
physicists, regards the hypothesis involved as within the 
bounds of possibility. Sir William Crookes’ views were 
fully expressed in his presidential address to the Chemical 
Society in 1888, and he is still working at the subject 
which formed the basis of that address. It is also just 
within the bounds of possibility that one element might 
be transmuted into another. The chances, however, are 
very remote, and probably it would involve reducing the 
element to its originel protyle form, going back, as it 
were, along the path to the starting point before setting 
out on a new line. Here we have the first stone of | 
Emmens’ theory—the remotely possible transmutation 
of elements. 

If we now turn to a tabular expression of Mendeléeff’s 
periodic law we find that in Groups I., II., III., and IV. 
all the elements in Series 9 and 10 are missing. In 
Series 7, Group I., stands silver, at. wt. 108, then in the 
same group elements of at. wt. 156 and 170 are missing, 
and then in Series 11 occurs gold, at. wt. 197. In the 
uneven series there is, therefore, one element, standing 
between silver and gold, missing. This Dr. Emmens claims 
to have found in Argentaurum. The theory is, as we 
have said, plausible and pretty. The hammering of the 
silver shakes up its constituent molecules into, if we 
may so say, original protyles, which, under the effects 
of the low temperature, rearrange themselves and appear 
as Argentaurum. 

Moreover, tofurther buttress his position, Dr. Emmens 
draws attention to the fact that natural gold always 
contains a certain amount of silver. This may vary 
from a “very small quantity,” says Mendeléeff, “ up to | 
30 per cent., when it—the alloy—is called ‘electrum.’’ 
In spite, however, of the apparent value of these argu- 
ments, the repeated assertions of Dr. Emmens that he 
is making gold in considerable quantities, and the testimony 
of the United States Mint to the nature of the gold sold by 
him to it, we should be tempted to relegate the whole 
matter incontinently to the limbo of forgotten alchemy 
were it not that just that margin of possibility had led j 


> | £1,198,836 this May, against £1,141,774 last May. 


beat off or avoid the attacks of almost any cruisers the | Sir William Crookes to interest himself in the matter. 


We may say at once that he, after following Dr. Emmens’ 
directions, has arrived at absolutely negative results. It 
will be as well, before looking more closely into the 
matter, to see exactly what Sir William Crookes did. 
Following the instructions of the ** discoverer,’ he made 
an apparatus consisting of a steel mortar having a closely 
fitting piston. Over the piston was a steel bar 1*din. 
square, weighing 28lb. This bar was raised by a cam 
and allowed to drop, delivering sixty blows per minute. 
The steel mortar was kept by liquid carbonic acid at a 
temperature considerably below zero Fah. In the mortar 
half an ounce of cuttings from a Mexican dollar were 
placed, and were subjected to the hammering process for 
a total of forty hours. The experiment was only 
intended as a_ preliminary, and was, for reasons 
into which we need not enter, not made with great 
care; so that, although there was a slight excess of 
gold in the assay after the experiment over that in 
the assay of the dollars, the difference was not enough to 
enable Sir William Crookes to form an opinion, as he 
considered the difference within the limits of error of 
the experiment. After certain other modifications had 
been effected, at Dr. Emmens’ suggestion, in the 
apparatus, a very careful experiment was made. A large 
number of Mexican dollars were assayed, and two 
absolutely free from gold were found. l’rom the centre 
of these dises were cut, and were treated for one hundred 
hours; the result was, in 
words, an “utter and blank failure.” 


In one of Dr. Emmens'’ letters, he had promised that | 


‘“more than a trace” of gold would be obtained, and he 
felt that success with the modified apparatus was assured. 
Clearly, then, either Crookes or Emmens is wrong. On 
the one hand, we have Emmens'’ assertion that he is 
transmuting silver into gold, and is selling it to the 
United States’ Mint, and on the other we have the deliber- 
ate assertion of an eminent chemist that after careful ex- 
periment he has failed to get the slightest result. 
Evidently Crookes had entered upon the investigation with 
an open and unbiassed mind, and with a full determination 
to arrive at a conclusion on a thoroughly scientific basis. 
Of this there can be absolutely no question. He was 
informed by Emmens that a missing element had been 
found, and immediately requested to be given specimens 
of it for examination. Emmens forwarded him a piece 
of the Argentaurum, and Crookes examined it spectro- 
scopically. There is certainly no man living a greater 
authority on the spectra of the elements than Sir 
William Crookes. No one will therefore hesitate to 
accept his assertion that the substance submitted to him 
was mainly gold, with a little silver and copper present. 
Emmens, we believe, has used this statement as a 
testimonial of the genuineness of the transmutation. It is 
as Crookes intended it to be, the very reverse. Emmens 


had supplied a substance he called Argentaurum, and con- | 


sidered a new element. He had not been asked to send 
gold—** Argentaurum gold ’—derived from this new 
element. It was, according to him, the new element 
that comes in Mendeléeff’s between silver and gold that 
he sent. This Crookes’ investigation 
nothing but an alloy of gold and silver and a little copper. 
Observe that the source of this substance had nothing 
whatever to do with the question. 
new element, and has been shown to be an old alloy. 
When Emmens stated that Crookes could perform the 
transmutation for himself, Crookes had the simple appa- 
ratus made and tried the experiment. 
was, as we have seen, nil. The very small difference in 


the assay weights, amounting to only ‘015 per cent., was | 
fully within the limits of error of the experiment, but | 
“You | 
have obtained 72 parts of gold for every 62 you com- 


Dr. Emmens chooses to speak of the change thus: 


menced with,” an observation which, in spite of its 
apparent accuracy, is calculated to mislead. 
it must be remembered that the more careful experiment 
resulted in a complete failure to produce Argentaurum. 


We have, we trust, stated the whole case clearly, and 
| the statute book by a’Conservative Government. 
| in its reforms, bristling with clauses and provisions specially 


we may leave our readers to form their own conclusions. 
Dr. Emmens is a very able controversialist, and as he is 
avowedly, as regards transmutation, a ‘ mammon 
seeker,” we cannot be surprised that he should make the 
most of every little advantage. But his position as a 
scientist will, in the eyes of Englishmen at any rate, 


suffer considerably from the manner in which he has | : 
. | employed who remain unaffected by the Act. 


| dustry which has been expended in building up this branch 


used a private correspondence to advertise the Argen- 
taurum Syndicate, and from the manner in general in 
which he is bringing that concern before the eyes of the 
public. We think, indeed, that to anyone who will look 
carefully into the matter he will lose so much in their 
eyes as ascientist, that they will have no hesitation what- 
ever in believing that the missing element has not yet 
been found, although from the absence of knowledge of 
what may happen at very low temperatures under very 
high pressures, it is not possible to say absolutely that 
remarkable molecular changes do not occur. Much will 
probably be cleared up in time by the Experimental 
tesearches at Low Temperatures which the Royal 
Institution is fathering. 
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BOARD OF TRADE RETURNS. 

THE returns for May show a continued decrease in the 
exports of all classes of iron and steel, except bars, angle, 
and rod iron, unwrought steel, and galvanised sheets. 
Machinery and steam engines are also a noteworthy excep- 
tion, in that these combined show an increase of £142,841, or 
rather more than 10 per cent. upon the total for May, 1897. 
The exact figures under these heads are:—Machinery, 
For the 
five months ending May the machinery figures are :—1898, 
£5,448,101; and 1897, £5,831,737. Steam engines are returned 
as:—- May, 1898, £347,371; and 1897, £261,592. The five 
months’ returns are :—1898, £1,230,719; and 1897, £1,412,498. 


| The total quantity of iron and steel exports reported during 


May was 293,641 tons, while in May last year it was 343,515 tons, 
and in May, 1896, it was 304,018 tons. The respective values 
were as follows :—This May, £1,914,913; last May, £2,125,265; 


Sir William Crookes’ own | 





showed to be} 


It was stated to be a | 


Moreover, | 
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May two years ago, £2,051,275. An examination of the 
details composing the returns reveals an export of pig and 
puddled iron during last month of the value of £248,965. 
angle, and rod iron, £86,216; hoops, sheets, &c., £56,717: 
cast and wrought iron, £397,406; and unwrought steel. 
£222,409. The galvanised sheet makers have to be 
congratulated upon an increase in their business, and 
generally upon the satisfactory manner in which the export 
branch of this trade is maintained. It would, however, he 
more gratifying to this district if the orders were as formerly 
almost confined to the Midlands and to Bristol, instead of gs 
now being shared in to a continually increasing extent by 
South Wales, Monmouthshire, and Cheshire. The total 
quantity of galvanised sheets exported last month was 19,195 
tons, against 19,058 in May last year, and for the five months 
this year the exports have amounted to 94,618 tons, against 
91,487 tons last year. India, Australia, South Africa, and 
the Argentine continue to be the leading markets for 
galvanised sheets. India last month took 4087 tongs: 
Australia, 3641 tons; South Africa, 2992 tons; and the 
Argentine, 2065 tons. The custom of this last-named market 
was nearly double that of May, 1897, when she only took 1104 
tons. One of the most encouraging features of the returns js 
the way in which the exports to the unclassified minor 
countries grouped under the head “other countries” are 
maintained. Last month the tonnage amounted to 308s 
tons, against 2916 tons twelve months since. For the five 
months the returns are searcely so favourable. They come 
out at 5810 tons, against 17,669 tons in 1887; but they are 
better by 1000 tons than in 1896, when the five months’ total 
was 14,854 tons. 


bar, 


ENGINEERS AND THE TIN-PLATE TRADE, 
TIN-PLATE engineers on both sides of the Atlantic are 
vitally interested in the feeling which, according to the latest 
American advices, is now being very freely expressed by the 
owners of tin-plate works in the United States against 
the restrictions placed by American trades unionists upon 


the free use of tin-plate machinery. It seems likely that 


| before long America will experience a big fight over the 


enfranchisement of tin-plate plant from trades union restric- 
tions, somewhat similar to the struggle which England has 
recently passed through with regard to the use of machinery 
in our general engineering trades. If this should prove to 
be the case, the sympathies of the machinery trades on both 
sides of the water will certainly be with the proprietors cf 
the mills rather than with the men. It appears that the 
American operatives are not allowed by the Amalgamated 
Association of American Tin-plate Workmen to work a full 
shift irrespective of the quantity produced. The output pci 
shift is rapidly curtailed, and is not permitted to exceed a 
certain amount. An arbitrary limit is placed upon th 
quantity to be turned out, and the power of the Amalgamated 
Association is brought to bear upon offenders. The pri 

prietors of American tin-plate works, now that both their 
home and export demand is growing so enormously, are 
getting very sore about these restrictions of output by the 
men. The works’ owners point out that they may exhaust 
their ingenuity in endeavouring to increase the tonnage per 
unit of machinery, but the more rapidly the output is pre- 
duced the fewer hours is the producing machinery allowed to 
bein operation. The position is, in fact, getting exasperating, 
especially when some of the firms have gone to great 
expense in putting in heavier rolls than formerly, so as to do 
the work better and faster than light rolls; and when, in 
other cases, costly automatic tinning plant is employed. ll 
works owners, in whatever country they may be, have a 


| perfect right to get all the advantages they can from such 


improvements, and though, of course, we do not like American 
tin-plate competition, yet as regards the general principle of 
the thing, we cannot help hoping that the American tin-piate 


| manufacturers will succeed at an early date in the efforts 
4- | which we believe are about to 
The result of it | 


be made to remove thes 
vexatious embargoes upon machinery’s unfettered usc. 





THE WORKMEN'S COMPENSATION ACT. 


We have received. the following analysis of this Act 
from a correspondent, a member of the Junior Bar :- 

The Workmen's Compensation Act of 1897, which comes 
| into force on the 1st of July next, cannot fail to be of great 
| interest, not only to lawyers, but also to politicians, who will 


never cease to wonder how such an Act came to be placed on 
Radical 


designed to promote the interests of the British workman, it 
demolishes at one swoop a massive pillar of legal precedent. 
Many ancient legal maxims, many decisions of eminent 
judges, will now be sunk in oblivion, never again to bé applied 
except in so far as they may relate to the employers and 
All the in- 


of jurisprudence has been wasted in so far as its practical 
value is concerned, but not wasted, let us hope, in having 
trained the minds and sharpened the wits of generations of 
lawyers and judges. 

The price of labour will probably be affected by the new 
Act, as for the future the expense of injuries will be thrown 
on the employer, except when brought about by the gross 
negligence of the workman himself. Employers will be driven 
to insure heavily against accidents of all kinds, and it would 
be idle to imagine that the cost of so doing will be borne by 
them alone. A reduction of wages must follow, and we can 
hardly expect that the introduction of the new Act will be 
unaccompanied by labour disputes of greater or less degree. 
It is possible, however, that the employers may, by including 
this new expense in the cost of output, lay the burden of 
paying insurance premiums on their customers. If manu- 
facturers pull together in this respect, strikes may be averted, 
but the enhanced price of goods will afford fresh opportunities 
to our foreign competitors. We must only hope that em- 
ployers and workmen will face the new Act in a spirit of 
toleration, and endeavour to avoid those conflicts which are 
at once the bane of commerce and the greatest bar to the 
extension of our trade. 

To understand the far-reaching effects of the Act, we should 
remember that prior to the passing of the Employers’ 
Liability Act of 1880, there were in general four defences 
open to the employer in actions brought against him by his 
workmen. In the first place, he might protect himself by 
saying that the workman, in undertaking a certain employ- 
ment, consented to expose himself to risks. Secondly, the em- 
ployer might excuse himself on the ground that the accidet.t 
was caused by some one in common employment with the in- 
jured man. This defence was abolished to a great extent by the 
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Employers’ Liability Act of 1880, and was only available 
fterwards when the workman agreed to disregard that Act 
. Thirdly, the employer might say that the injury 


altogether. 4 ; : : 
due to inevitable accident; and fourthly, contributory 








wpligence might be alleged, under which defence the 
employer, while admitting that he wasin some degree respon- 


sible, would prove that the accident was in the main caused by 
the negligence of the workman. All these defences have now 
disappeared, with the exception that where it can be proved 
that the workman has been guilty of serious and wilful negli- 
ence he is entitled to no compensation. The old defences 
will, however, be available in actions brought against the 
employer for injuries disabling the workman for less than a 
fortnight. : : Z 

It will be of interest to discuss in detail some of the most 
prominent clauses of the new Act, and to note as we proceed 
some of the changes which it makes in the laws of the 
country. 

Section 1: (1) provides as follows:—If in any employ- 
ment to which this Act applies personal injury by accident, 
arising out of and in the course of the employment, is caused 
to a workman, his employer shall, subject as hereinafter 
mentioned, be liable to pay compensation in accordance with 
the First Schedule to this Act. This important sub-section 
in a few words comprises the whole meaning of the Act. 
However free from danger the employment may be, however 
small the wages and unimportant the nature of the work- 
man’s labour, he will for the future be entitled to make this 
claim against his employer. Under this sub-section there 
are two defences open to the latter: (a) That the accident 
did not arise in the course of the employment. This question 
js sure to be the subject of litigation, and the arbitration 
clause does not seem to apply to it. (b) That the person who 
brings the action is not a workman. 

Sub-section 2 (a) provides that the employer shall not be 
responsible for any accident which does not disable the work- 
man for a full two weeks. This section is favourable to the 
employer, as it protects him from claims of a trumpery 
nature, and also prevents malingering. 

Sub-section 2 (b).-By this sub-section an option is given to 
the workman, in cases where the injury is caused by the 
personal negligence or wilful act of the employer, to proceed 
against the employer either in accordance with or indepen- 
dently of this Act. If the workman chooses to proceed 
independently of this Act, all the usual common law defences 
can be put forward against him. 

In Sub-section 2 (c) it is provided that “If it is proved 
that the injury to a workman is attributable to the serious 
and wilful misconduct of that workman, any compensation 
claimed in respect of that injury shall be disallowed.”” When 
the Bill went before the House of Lords the words ‘“solély 
attributable’ were introduced. Had they remained in, an 
injustice would have been done to the employers, for supposing 
some machinery were to be out of order and a workman with 
full knowledge that this was the fact proceeded to use it, 
and in doing so caused an accident, the employer would 
have been liable. As the section stands it seems that the 





doctrine of contributory negligence is not entirely abolished. 
3y Sub-section 3 of Section 1 it is laid down that any | 
question arising in any proceeding under this Act as to the 
lability to pay compensation under. this Act, including any 
question as to the employment being one to which the Act | 
applies, or as to the amount or duration of compensation | 
shall be settled by arbitration. 

Arbitration clavses are of frequent occurrence in modern | 
Actsof Parliament. It is difficult to understand why the 
interpretation of the statutes is not left to the ordinary 
tribunals which are maintained throughout the country at 
considerable expense. It would no doubt be unwise to waste 
the time of the County-court Judge with mere questions 
as to the amount of compensation which should be paid, 
but the decision of points of law, such as the liability 
to pay compensation, should be left to a trained legal 
mind. The arbitrator is not controlled in any way by the 
Arbitration Act, and according to the 4th section of the 2nd 
schedule his decision even upon a point of law is to be final, 
unless ‘he thinks fit” to submit the case to a County-court 
Judge, or unless either party, in accordance with rules which 
have yet to be made, appeals to the Court of Appeal. 

3y Sub-section 4 of Section 1 it is provided that where an 
action is brought to recover damages independently of this 
Act, and it is determined in such action that the injury is 
one for which the employer is not liable to pay compensation 
under this Act, the action shall be dismissed. But the Court 
may, if the plaintiff wish it, assess the damages in such 
action, deducting therefrom the costs occasioned by the 
plaintiff's wrongful procedure. The proviso to this section 
will operate to save costs of a new inquiry before an 
arbitrator under the Act in the event of the workman choos- 
ing a wrong tribunal. 

Section 2: (1)—This forms part of the Employers’ Liability 
Act of 1880, and provides that notice shall be given within 
six months of any accident for which the workman intends to 
claim compensation, but it also provides that the want of a 
notice shall not be a bar to an action unless the employer is 
thereby hindered in his defence. This section is interesting 
as being a kind of compromise between conflicting interests 
in Parliament. While one party were anxious that the 
employer should be entitled to an accurate notice of injuries | 
sustained, their opponents objected until it was arranged | 
that the absence of a notice should not be a bar to an action | 
unless the employer was thereby prejudiced in his defence. | 
This proviso might be put forward as a sample of the whole | 
spirit of the Act. No technical difficulty is to stand in the | 
way of the workman in putting forward his claim—no | 
Ingenious defences are to be laid open to the employer. 

Section 3: (1) In a shortened form reads as follows :—“ If | 
the Registrar of Friendly Societies certifies that any scheme of | 
compensation for the workmen of an employer is on the | 
whole not less favourable to the workman than the provisions | 
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insure himself at whatever cost against all risks. Here, 
again, we have a manifestation of the kindliness with which 
this Act treats the workman. ‘ Nothing shall exonerate the 
employer from liability.” In all cases the expense of accident 
is to be borne in the same manner as loss arising in the 
ordinary course of trade. 

In Section 4 it is provided shortly as follows:—Where 
the undertakers contract with any person for the execution 
by such contractor of any work, and the undertakers would, 
if such work were executed by workmen immediately em- 
ployed by them, be liable to pay compensation to those work- 
men, the undertakers shall be liable to pay to any workman 
any compensation payable by such contractor. Provided 
that the undertakers shall be entitled to be indemnified by 
any other person who would have been liabie independent of 
this Act. This section shall not apply to any contract with 
any person for the execution of any work merely incidental 
to the trade or business carried on by the undertakers. 

This section fixes the employer with liability for the acts 
of his sub-contractor, but does not deprive him of his right 
to indemnity, if any exists. Before the passing of the Act 
there were always two cases in which the employer was 
so held liable, e.g., (1) where there was some personal 
duty upon him which could not be delegated; (2) where the 
sub-contractor was employed by him to do an unlawful act. 
By this section the employer is to be held liable in all cases. 
In deciding questions as to the liability of sub-contractors, it 


was formerly customary to ask whether the superior had per- | 


sonal control or power over the acting or mode of acting of 
the subordinate. The principle by which an employer was 
formerly excused from liability for the negligence of the 
workman employed by a sub-contractor is abolished by this 
section. It seems a little hard that a man should be held liable 
for the acts or negligence of any one, of whose capabilities he 
has had no opportunity of judging, and it was with this 
weighty argument that Lord Herschel induced the remainder 
of the House o: Lords to insert the last paragraph of the 
section. The old principle of the law was that the liability 
should cease as soon as the relationship of master and 
servant came to an end, and Baron Parke, when it was sug- 
gested to him that the employer should be liable for injuries 
to the servants of a sub-contractor, said that “such a prin- 
ciple could not be maintained without producing consequences 
which would shock the common sense of all men.’’ Numerous 
questions are sure to arise in the Courts as to the meaning of 
the words “incidental to.” 

In Section 5 (1) it is provided shortly as follows :—Where 
any employer becomes liable to pay compensation, and is 
entitled to any sum from insurers in respect of the amount 
due to a workman, then, in the event of the employer 
becoming bankrupt, such workman shall have a first charge 
upon the sum aforesaid, and the judge may direct the insurers 
to pay such sum into the Post-office Savings Bank. Insur- 
ances of this kind were frequent both prior to and under the 
provisions of the Employers’ Liability Act of 1880. In 
neither case, however, was the claim of a workman entitled 
to any priority over that of any other creditor. By this 
section, the sum due to a workman, although it may be 
unliquidated, is given a priority over all debts. 

In Section 6 it is provided shortly as follows :—Where 
the injury was caused under circumstances creating a legal 
liability in some person other than the employer to pay 
damages, the workman may proceed either at law against 
that person to recover damages, or against his employer, 
under this Act, but not against both, and if compensa- 
tion be paid under this Act the employer shall be entitled to 
be indemnified by the said other person. Under this section 
a stranger can avail himself of any defence at common law, 
although such defence would not be open to the employer. 
If no legal liability is imposed on the third party, 7.e., if the 
workman has been guilty of contributory negligence, which 


would be a good defence in an action against the third | 
party, the employer cannot be indemnified, and as the | 


workman is prohibited from bringing an action against both, 
if he fails as against the third party he may be deprived of his 


remedy against the employer. His proper course will there- | 


fore be to sue the employer in the first instance. 

Section 7 deals with the employments to which the Act is 
to apply; they areas follows :—-(1) Railways, factories, mines, 
quarries, buildings exceeding 30ft. in height, which are either 
being constructed or repaired by means of a scaffolding, or 
being demolished, or upon which any steam, water, or other 


mechanical power is being used. There is not likely to be | 


much dispute as to what industries are included in the 
above section. Many of the definitions have been adjudi- 
cated upon in actions brought under the Factory and 
other Acts. 

The first schedule is perhaps the most interesting part 
of the whole Act, as it contains the terms of the employers’ 
liability. In the case of death resulting from an accident 


the employer may be liable to pay a sum not exceeding £300, | 


or £150 at the least. In the case of a workman being totally 
or partially disabled the employer may have to make a 
weekly payment after the first fortnight not exceeding £1 
per week. No limit is put upon the time for which this 
liability may continue, except that upon the application of 
the employer after six months have elapsed it may be re- 
deemed by payment of a lump sum, the amount of which is 
to be settled by arbitration. The amount so payable will in 
many cases be considerable, and it will be of interest to 
notice upon what principle the amount is determined. 

The second schedule deals with arbitrations under the Act, 
and provides rules and regulations by which they are to be 
conducted. When this schedule was first drafted, parties 


were prohibited by it from employing counsel or solicitors, | 
| but v. (5) now provides that rules of court may make provi- | 


sion for the appearance in any arbitration under the Act of 
any party by some other person. 

Such are the most important provisions of this remarkable 
Act. The number of workmen which will be affected by it 


TRIAL OF H.M.S. TERRIBLE. 





A FURTHER sixty hours’ trial of the Terrible, first-class 
cruiser, was made on the 25th, 26th, 27th, and 28th of 
last month, during her voyage from Portsmouth to 
Gibraltar, at two-fifths authorised natural draught power. 
A start was made off St. Catherine’s at 2.30 p.m. on 
May 25th, and terminated at 10.30 a.m. on May 28th, 
after completion of which the ship was kept running at 
the same power until she reached Gibraltar in sixty- 
eight hours. The results, which are pronounced very 
satisfactory, are given in the accompanying statement :— 


Report of a 60 Hours’ Trial of H.M.S, Terrible at 10,000 1.H.P. 
Draught of water . Forward 28ft. 2in. Aft 29ft. Sin. 





| Steam in boilers = 230 lb. Starboard. Port. 
WAGUMIE 555° one. dna aie, dia) tir: eee ses cae 
Revolutions per minute... ... ... ... 81° 81°42 
Cut-off in H.P. cylinder, percentage of 
SUN sb cad 2 ida Pade Weak, vstew-0 Soo yk So 31°7 
Mean pressure—High ... ... ... ... GTR cae iss 57°38 
} Intermediate ... ... ye) 22°14 
j SOON cide sans eder a ne 9°50 
| ya en ae A ee 9°22 
Indicated horse-power—High ... ... 1568°9 ... ... 1825°8 
} Intermediate. 1798°8 ... ... 1682°5 
lstlew ... .. SOS .. .. Ses 
2nd low ... 8$47°0 825°9 
| 5061 °2 51851 
OS sind ass Gane seas oe ead ga aes, 


Total distance run agen -eceytake 1020 knots, 

| The average speed of the vessel was seventeen knots, 
and the coal consumption per indicated horse-power per 
| hour for all purposes 1°891b., whilst the gross total 
| indicated horse-power developed was 10,246°3. 








DOCKYARD NOTES. 


THE new 4-7in. quick-firing guns of the Alexandra are now 
in position. All six are carried on top of the battery, so that 
the ship is now a genuine three-decker. The new guns are 
protected by shields of the Elswick pattern instead of the 
usual service shape. These shields are 44in. thick in front, 
and about lin. at the sides. The cover they give is not 
| extensive, but if two men only were working each gun, they 

would be fairly safe. These 4-7in.’s can be managed by two 
men if necessary. The Alexandra’s boats formerly carried 
| around the funnels have been moved aft to make room for 
| the guns. Two hoistshave been fitted for the new armament, 
| but there are so many cowls, &c., that there would be no 
| difficulty in getting the ammunition up. The placing of 
| these six guns all together instead of isolating them, as could 
| have been easily done, and, indeed, was done with the 4in. 
| breech-loaders that the new guns replace, is worthy of note. 
| Presumably there is some idea of easier concentration of fire, 
| and the question of ammunition supply may well enter. It is 
| a curious thing that British-built ships appear to be the only 
| vessels in which ammunition supply is properly considered. 
| The magazines of the Alexandra are being altered to suit the 
| new régime. 9ft. has been added to the funnels, and they are 
| now level with the fighting-tops. The main mast is also 
| undergoing some alterations, and altogether the ship will be 
| considerably changed. She is, indeed, the most changed ship 
| 
} 
| 
| 
| 





in the Navy, having gone through no less than four meta- 
morphoses. Originally she was a full-rigged ship; this was 
altered to a barque rig. When flagship of the Duke of 
Edinburgh her bowsprit and gaffs were removed, much alter- 
ing her appearance ; then she received a military rig. Now 
she has had the change in the funnels. 





| THE screws of the Alexandra are a peculiar feature. They 
| are four-bladed, but each is like two two-bladed screws placed 
close together, set so that at a little distance they look to be 
| two-bladed screws with very large blades. These screws are 
| said to be uniquein the Navy. They are not unlike Mangin 
| propellers. In form of hull the Alexandra is a bluff-bowed, 
| clumsy-looking ship, yet she can do 12 to 13 knots at sea with- 

out the slightest trouble; like the Rattlesnake and Calliope, 


| she is a standing advertisement to the makers of her engines. 
| 





| Wr reference to the concentration of fire mentioned in 
| the first paragraph above, it is curious how little is heard of 
| that when the single gun position versus the twin position is 
| being argued. In a twin-gun turret one gun is always fired 
| before the other, and used to some extent as a sighting shot. 
| With single gun positions this advantage is lost. 





| ArrTER the machinery of the Terrible has been opened out 
| for inspection a detailed report is to be sent to the Admiralty. 





| THE old Comus is to serve another commission. There are 

at least a dozen second-class cruisers lying idle at the present 
| moment that might be employed instead of her; the 

Admiralty are certainly anxious to get their full pound of 
| flesh out of the old ships. Their protection is almost a minus 
| quantity, and it would be far better if they were sold out of 
| the service. 








| 

| Roya InstiruTIoN.—A general monthly meeting of the mem- 
bers of the Royal Institution was held on Monday, the 6th inst., 
Sir James Crichton-Browne, M.D., F.R.S., treasurer and vice- 
| president, presiding. The following was elected a member :— 
| Mr. A. W. Horsburgh. The special thanks of the members were 
| returned for the following donations to the fund for the promotion 
| of Experimental Research at Low Temperatures :— Mrs. G. J. 
| Romanes, £5; Sir Frederick Bramwell, £100; Professor Dewar, 


of this Act, the employer may contract with any of those | throughout the kingdom is estimated at 6,000,000. Many who | £100: Dr. Ludwig Mond, £200; Charles Hawksley, £100; Sir 
workmen that the scheme shall be substituted for this Act. | have up till now been afforded no protection will, after July | David Salomons, Bart., £21 ; Dr. Rudolph Messel, £100, 


(3) No scheme shall be so certified which contains an | 
obligation upon the workman to join the scheme as a condi- | 
tion of their hiring. 

(4) If complaint ismade to the Registrar of Friendly Societies | 
that the scheme is no longer so favourable to the workman | 
as this Act, or that the scheme is being violated or not fairly | 
administered, the Registrar shall examine into the complaint, | 
and if satisfied that good cause exists shall revoke the 
certificate. | 

Subject to this section—the restrictions and narrow limits | 
of which will certainly not tempt employers to adopt it—con- 
tracting out is disallowed. A wide discretion is given to the | 
Registrar of Friendly Societies, who it seems has it in his power | 
to make contracting out impossible. Unable to escape under | 
contract from his liability, the employer will be compelled to 








lst next, become entitled to benefits in the case of injuries, the 
bounty of which will exceed their wildest dreams. Considerable 


| changes will be produced in all kinds of industries, and the 


cost of production will be increased, apparently to the 
advantage of the workman alone. 








THE magnetic disturbances reported by the Astronomer 
Royal at Greenwich in 1897 were trifling. There were no days of 
great disturbance, only 16 days of small disturbance. The number 
of astronomical observations with the transit circle between May, 
1897, and May of the present year was 11,441 transits, 297 deter- 
minations of collimation error, 651 determinations of level error, 


and 10,626 circle observations. The catalogue of stars observed in 


1897 contains 5047 stars, 


Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet Engineers: Henry E. 
Wingfield, to the Vivid, additional, for the Shannon, and W. H. 
Michell, to the Vivid, additional, for the Retribution. Staff En- 
gineer: Henry J. Rampling, to the Vivid, additional, for the 
Charybdis. Chief Engineers: W. G. Mogg, to the Vivid, for the 
Sirius ; William T. Wiggins, to the Furious ; and Edward Gallery, 
to the Vid, for the Conquest. Engineers: Walter E. Townsend, 
to the Pembroke, supernumerary; Harold Gaisford, to the 
Australia, additional, for the Leda; Albert E. Travis, to the 
Diadem ; and Mark Rundle, to the Furious. Artificer Engineer : 
Thomas A. Moore, to the Jason. Assistant Engineers: George H. 
Elgar (temporary), Albert D. Byrne (temporary), Gilbert H. Page, 
and Harry H. Johnson, to the Diadem; Hugh L. M. Ford (tem- 
porary), and J. B, Wilshin, tothe Furious. Probationary As istant 
Engineer: Percy E. Cutlack, to the Northampton. 
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H.M.S. EUROPA. 

If.M. rirst-cLass cruiser Europa is one of four vessels 
which follow, as it were, in the wake of the Powerful and 
errible, of which the Diadem is the type. The two sister 
ships to the subject of our engraving are the Niobe and the 
Andromeda. The latter was launched in April last year at 
Pembroke, the Europa in the previous month at Clydebank, 
and the Niobe at Barrow on February 20th, so that they all 
took the water within little over two months. They are all 
of 11,000 tons displacement, 435ft. long by 69ft. beam, with a 
draught of 26ft. They indicate 16,500-horse power, and are 
propelled by twin screws. Their bcilers are of the Belleville 
type. 

The armament consists of sixteen 6in. quick-firers, fourteen 
12-pounder, and twelve 3-pounder guns, and three torpedo 
tubes, two of which are submerged. The guns are protected 
by 44in. armour, and there is a 4in. deck armour. The 
normal coal supply is very large, viz., 1000 tons, and their 
maximum speed is 20°5 knots. They cost over £560,000 
each. There are four other ships in hand very similar to 
them— the Argonaut, launched at Fairfield in January last ; 
the Amphitrite, being built at Barrow; the Ariadne, at 
Clydebank ; and the Spartiate, at Pembroke. It is expected 
that these four vessels, which are of the same displacement, 
will have a greater speed by one quarter of a knot, gained by 
running the engines faster. 

The Europa left Portsmouth on the 3rd inst. for a thirty 
hours’ run at 12,500 indicated horse-power, and arrived at 
Plymouth on Saturday night. She drew 24ft. 6in. forward 
and 26ft. Gin. aft. The steam pressure was 2651b., and the 
vacuum 24°S8in. and 25°5in. in starboard and port engines 
respectively. The engines developed 12,379 indicated horse- 
power and 103°8 revolutions with a coal consumption of 
1°941b. per unit of power per hour. During the trial she 
made four runs over the deep-sea course between Rame 
Head and Dodman Point, when, with 103 6 revolutions 
und 12,441 indicated horse-power, she realised a speed of 
19°331 knots. The Diadem, the pioneer ship of the class, 
built and engined by the Fairfield Company at Glasgow, at her 
corresponding trial averaged 19-79 knots over the deep-sea 
course with a coal consumption of 1:59 lb. per unit of power 
per hour and 12,776 indicated horse-power. After coaling at 
Plymouth, the Europa left again on Tuesday morning for 
an eight hours’ full-power trial, in which she made two runs 
over the deep-sea course. She had 279 lb. of steam in her 
boilers, and with 113 revolutions and 17,137 indicated horse- 
power she achieved a speed of 20-4 knots, but the mean of the 
eight hours gave a collective indicated horse-power of 17,010. 
The Diadem at the corresponding trial, with 17,188 indi- 
cated horse-power, gave a speed of 20-6 knots on the deep-sea 


course, 
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THE COAL STRIKE. 

THE adjourned meeting between the Emergency Com- 
mittee of the coalowners and the Provisional Committee of 
the colliers was held in Cardiff on Saturday, when there was 
again a strong representative gathering of both parties. The 
propositions of the Provisional Committee were again sub- 
mitted 

(1) That an immediate advance of 10 per cent. be conceded, 
to continue in force until December 31st, 1898. 

(2) A Conciliation Board to be formed in the meantime for 
regulating wages according to prices, the Board to be equally 
formed of masters and men. 

(3) The appointment of an arbitrator; to be mutually 
decided upon. The Conciliation Board to remain in 
force until June 30th, 1899, terminable at six months’ 
notice. 

A long discussion followed, each point being thoroughly 
debated, and the result was the following decision, accom- 
panied, it will be seen, by a slight change in favour of the 
employers : 

(1) The granting of a 10 per cent. advance declined, but 
collieries to be worked upon the old lines if colliers will agree, 
by which the workmen will be entitled to an immediate 
advance of 3°16 per cent. above the wages paid in March, 
1898. No higher advance can be entertained. 

(2) With respect to the appointment of a Conciliation 
soard, this cannot be conceded; but it is proposed that a 
permanent Joint Board be formed, consisting of an equal 
number of employers and employed, with an automatic 
arrangement for wages being controlled by the selling prices 
obtained from time to time, according to a scale to be now 
agreed upon; and also that the same board shall settle 
differences arising hereafter in the same way as the late 
Joint Committee formerly did. 

(3) The employers are unable to alter their determination 
not to appoint an arbitrator. The above terms, subject to a 
satisfactory agreement being arrived at for a term of 
four years certain, and terminable afterwards by a six 
months’ notice on either side, given on the Ist of July or 
Ist of January. 

The Emergency Committee then intimated a readiness to 
meet the Workmen’s Committee on Monday, Tuesday, or 
Saturday next in Cardiff; or if they would prefer, a meeting 
on Wednesday or Thursday in London, the incidental 
expenses to be borne by the employers, who further stated 


| that Sir W. T. Lewis entirely represented their views, and had 


their entire confidence. 

These views having been placed before the Workmen’s 
Committee, and duly discussed, it was decided that as the 
employers had, in formulating a scheme of a permanent 
joint board, made a change of front, it was necessary that 


10, 1898 
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they should call a confercnce of delegates from all the 
collieries of South Wales and Monmouthshire before naming 
a day for the next meeting with the Emergency Committee 

On Tuesday the Workmen's Committee met at Cory’s 
Hall, Cardiff, and the morning having been literally used up 
in prolonged discussion, it was left for the afternoon to carry 
out the formal reply to the proposals of the Emergency 
Committee. It was then decided by 77 votes to 9 against 
negotiating. 

Application for relief to the strike district elicited last 
week the following outside benefactions, in addition to aid 
from colliers working in the district :—Durham Miners, 
£4 3s. 3d.; Fife and Kinross Miners’ Association, £125; 
London Central Association of House Decorators and 
Painters, £1; National Union of Gas Workers and General 
Labourers of Great Britain, £50; Cigar Sorters and Bundlers, 
£2 2s.; Brass Dressers, London, £1; Boat Builders, London, 
£5; Branch Labour Protection League, London, £2; Derby- 
shire Miners, £1; Notts Miners, £11 14s. 5d.; Lancashire 
Miners, £1; Yorkshire Miners, £2 10s.; London Wood and 
Tin Packing Company, £5; Somersetshire Miners, £5. _ 

A movement is on foot, in the Swansea tin-plate district 
more particularly, though it extends to Llanelly and other 
places, to get 1874 prices restored, and a conflict in 
this case is regarded as inevitable. 

The effect of the coal strike upon the railways in Wales 
continues to be very severe. It is now computed that up to 
the 20th ult. the Great Western Railway has suffered a de- 
crease of £61,970 since the strike, while the losses of the others 
have been as follows :—Taff Vale, £64,796; Barry, £42,521; 
Rhymney, £18,761. As the Taff Vale has lost another 
£10,000 during the week following the date of the computa- 
tion, it will be seen that up to date the Taff has lost close 
upon £75,000, while the gross railway losses on goods traflic 
amount to £200,000. The loss by the Brecon Railway up to 
May 28th has been £1937. Fortunately, this line is in touch 
with Monmouthshire collieries. Railways in connection have 
suffered also in degree, and wide-spreading influences for 
evil have extended themselves to all parts of North Wales. 
The holiday season usually dates from May, but this year 
there is scarcely a resort at the wells or the seaside which 
will not be crippled for some time to come. 








Tue British Admiralty has informed the Newport 
Chamber of Commerce that Newport is included among the places 
of pat yi provided for in the contracts of the department; and 


already several large steamers have loaded Monmouthshire coal at 
Newport under Admiralty contract for both home and abroad. !t 
would appear from this that the Government recognises not only the 
excellence of Monmouthshire coal for naval purposes, but also the 
advantage of shipping it at Newport. 














JUNE 10, 1898 


THE INSTITUTION OF MECHANICAL 
ENGINEERS.* 

PDRESS BY THE PRESIDENT, MR. SAMUEL WAITE 

A JOHNSON, 
(Concluded from page 513), 

Fuel consumption. In Dia. XI,, p. 513, has been pitied the gross 
nsumption of fuel per train mile, together with the percentage of 
svodsand passenger train miles worked, ‘The figure giving the coal 
 nsumption includes the coal required for shunting, for bank work 
ne for light running, &c., and therefore by no means indicates 
jsumption per train mile of express passenger engines. 


the col ‘ A [or ae 
he eight years terminating in 1880 the consumption shows a 
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V-shaped slots cut across the rings, 
diameter and having freer ports and exhaust passages were also 
put in, 
and the worthless kinds were discontinued, Since 1880 the con- 
sumption has been kept low by still further increasing the steam 


devices on passenger and other vehicles, by the adoption of auto- 
matic brakes, and by improvements in the roadway, &c. 
Carriages and wagons.—¥rom the passengers’ point of view, the 
greatest improvements have been made in the convenience and 
comfort of passenger coaches. In the early days of railway 
enterprise most attention was paid to the carriage of minerals and 





| goods ; and it does not seem to have been thought that the con- | 


Plate 3. 
Vehicles, 1839 to 1874. 
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2" Cass Carriage, 1858. 
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Midland F.::senger Vehicles, 1879 lo 1897. 
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Begte Composite Carriage. 1869. 
(Grand Prix, Paris.) 
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Compesite 1# Class Dining Carriage J3597. 
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3-Zin High-sided Wagon, 1897. 
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decrease of 9° 681b, per train mile, or 17°22 on cent, of the amount 
of fuel formerly burned ; for the year 1880 this represents a saving, 


after allowing the increased percentage of passenger train mileage | 


now worked, of £36,990 with coa! at 5s. 94d. per ton. The larger 


part of the reduction was effected, notwithstanding the increased | 


loads and accelerated trains, by revising the design of engine and 
boiler details, and by building locomotives of greater power, and 


therefore better capable of dealing with the ‘trains they had to | 


work. Cast iron pistons, with light cast iron rings sprung over 


their heads, were substituted for the old heavy brass pistons, | 


which had-thick brass rings set up by springs pressing gluts into 





* Owing to the great length of the tabular matter in this address, we 
have had to condense it slightly.—Ep. E. 


venience of railway passengers would bave to be considered in the 
way it now is, for some classes of vehicles in which the public had 
to travel were not so comfortable as the modern cattle wagon. 
But the great immunity from danger, and the rapid transit afforded 
by railways generally, have caused increasing numbers of passengers 
to avail themselves of the facilities offered ; and the railways have 
consequently been able to do much more for increasing their 
comfort, not only by improving the speed and punctuality of 
trains, but also by making the vehicles convenient, comfortable, 
steady, and even luxurious. In this country the stage-coach type 
of carriage, having side doors, has held its own to a large extent, 
owing no doubt to our insular reserve and to the fact that the 
average passenger does not travel a great distance. On continental 
| lines, however, and especially in America, the corridor carriage and 





New cylinders of larger 


More attention was paid to the quality of the fuel burned, | 


pressure and cylinder diameter, by improving the lubricating | 


| 
the central-passage car have largely superseded the older form on 
all through trains. 

Both in passenger coaches and in vehicles for carrying various 
descriptions of goods and minerals, modern practice has terided 
towards a general interchangeability of parts. In the bodies of 
passenger coaches a certain amount of variability in size, to suit 
different conditions of traffic, is perhaps necessary ; but as pas- 
senger trains do not require such constant breaking up and re- 
marshalling as goods trains, the tendency has been towards 
building long, heavy cars. By placing eight or more wheels under 
one coach, bogie trucks can be used; and these not only take 
sharp curves better and give less friction than a long and nearly 
rigid wheel base, but they also pass over the rail joints more 
steadily. With few exceptions in this country, the size of wheel 
used on passenger vehicles is nearly the same on all railways, 
| namely, 3ft. 6in., the load on the tread being sufficiently small to 
| allow the tire to run a long mileage before wearing thin. 

The dimensions, kindly furnished by Mr. T. G. Clayton, of the 
chief types of passenger vehicles which have been used, or are 
now in use, on the Midland Kailway, are given in Table 4; and 
outline drawings to scale are shown in Plates 3 and 4, page 
561, The most recent express dining train, running Letween 
some of the large towns on the Midland Railway. It consists of 
six vehicles, and, as will be seen on reference to Table 5, weighs 
in the aggregate 152 tons, and with the locomotive, passengers, 
and luggage, nearly 256 tons; this weight, however, is liable 
to be greatly increased at busy times by the addition of extra 
vehicles, 


TABLE 5. 

Midland Radway Express Dining Trains now runnueng heturcen 
Bradford, Leeds, Birmingham, and Bristol.— Weight of Engine, 
Tender, and Vehicles, 

Engine and Tender. 


tons 
Engine, single driving wheels, bogie 47°112 
Tender ~ a hae 88°375 


Vehicles. 
Composite bogie carriage, fitted with lavatory 
Composite first-class dining bogie carriage . 
Kitchen et a4 - 
Third-class dining bogie carriage .. 
Third-class bogie carriage, fitted with lavatory... 
Guard’s brake... 6s Ct PES Pe 
Passengers and luggage 








Wes oe ss Per: ‘ 5° 787 


In the case of goods traffic we have conditions strongly militating 
against Jong, heavy wagons. In the first place, goods and mineral 
trains have to be broken up and re-marshalled at numerous 
points, and the wagons have frequently to be moved by horses, 
and also by manual labour. During shunting operations, too, the 
motion of the wagons has to be stopped by the elasticity of spring 


| buffers ; and the greater the weight to be dealt with, the slower 


the shunting operations must be. Such conditions have led to 


| the standard wagon, which has four wheels, carrying from eight 


to twelve tons. 

Brakes, d&e.—With increasing speeds the necessity of having 
better control over trains has made itself felt more and more, and 
has led to the use of powerful brakes, not only on the locomotives 
and brake vans, but also on all the vehicles of passenger trains. 


| Owing largely to the fact that ejectors capable of raising a high 


vacuum quickly and economically, can be made of small size and 
light weight, the automatic vacuum brake has come steadily to the 
front, being recommended by its simplicity, durability, and eff- 
ciency. Improvements are also being made in the lighting and 
warming of the passenger coaches, the old oil lamps giving place 
to oil-gas lamps and electric light, and the foot-warmer to an 
apparatus warming the entire coach by steam or hot water from 
the locomotive boiler. A promising system of electric lighting for 
railway trains has been introduced for some vears on a number of 
English and foreign lines. Each coach is fitted with a complete 
electric light apparatus, which requires only occasional attention ; 
und therefore the lighting of each carriage is quite independent 
of its position in the train, or of the syst2m of lighting fitted to 
others—a highly desirable result to attain. These results, it is 
clear, cannot be obtained without making considerable additions 
to the gear attached to carriages and locomotives. Indeed, the 
tire-box front of a locomotive becomes every year more and more 


| crowded with valves, cocks, and pipes, for steam sanding gear, 


injectors, warming apparatus, brakes, and lubricators ; while the 
space beneath the frames of the coaches is a network of brake- 


| gear pipes and couplings, not to mention vacuum and oil-gas 
| reservoirs or electric accumulators underneath the coach body. 


Additional lines and signalling.—So restricted have become the 


| conditions under which it is considered advisable to indulge in high 


| lute block system may be enforced. 


| the running nearly absolutely safe. 


speeds, that wherever the goods traffic is heavy additional lines 
have had to be laid down, so that the express trains and other 
passenger services may not be interfered with, and that the abso- 
A runaway train or inatten- 
tive driver must then pass at least two sets of distant and home 
signals before a collision is possible. The electric telegraph is 
now the important and necessary means of working and regulat- 
ing the enormous traffic, which is passed with such ease and 
regularity on our railways at high speeds. With its aid the 
absolute block system has been made nearly perfect, and renders 
Without such mechanical and 
electrical appliances, the present traffic could not possibly be 


| worked. 


In the summary table for the United Kingdom, published in the 
Board of Trade railway returns, the increase shown from year to 
year in the length of the lines opened for traffic fails to indicate 


| the magnitude of the extensions which have really been made ; for 
| no account is taken of the many lines of rail running side by side 
between some stations, all roads being treated as though they were 


only single lines of rai]. Thus, in 1894, sixteen of the principal 
railways in England and Wales are returned as having 10,581 miles 
open for traffic ; whereas, if the actual length is taken of the lines 


| of rail shown by the detailed tables to be in use, the figure is 
| raised to 19,045, being an increase of 80 per cent. upon that given 


| be re-laid. 


in the summary table. Even the higher figure, of course, does 
not include siding accommodation. 

Permanent ray.—The increasing weights of rails and chairs, the 
substitution of steel for wrought iron and cast iron bridges, and 
the close attention paid to ballasting, serve to show the extent to 
which railway engineers are sensible of the necessity for keeping 
the road well up to the loads it has to carry. Indeed, the use of 
iron rails, owing to the rapidity with which they split and lami- 
nate, would now seriously interfere with the working of the line, 
in consequence of the frequency with which they would have to 
Moreover, the improved processes introduced in recent 


| times for the manufacture of steel of all qualities have so reduced 





its price that not only does it make the best rail, but it is also the 
cheapest. Undoubtedly the rail joint is at present the most 
unsatisfactory portion of the road ; for when the fish-plates are well 
screwed up, the slight movement which takes place between the 
surfaces leads to wear, and even when lock nuts are used the 
joint becomes loose unless it is periodically screwed up. The use 
of longitudinal sleepers by no means obviates these difficulties, 
for as the sleepers are elastic the rail ends hammer them when 
the load passes over, and they have frequently to be packed up. 
(‘auge.—My ideal gauge for a railway is 5ft. 3in. How many of 
the difficulties experienced by locomotive superintendents and 
mechanical engineers would have been avoided had the 4ft. 8in. 
gauge been superseded years ago by the 5ft. 3in. gauge? The 
crowding of machinery into the confined space between the frames 
limits the boiler diameter when the wheels are large, cramps the 
fire-box width, and unduly reduces the dimensions of crank- 
bearing surfaces and webs. All these obstacles would have dis- 
appeared, and many things which are now so difficult would have 
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been easy of accomplishment, had the gauge been made somewhat 
broader. p i i 
been so great, our thoughts naturally turn to the future, and 



























that the signs of the times point to electricity as likely to prove a 
most important agent in the hands of future railway mechanical 
engineers, 

It has been my endeavour in this address to show how largely 


has been the prosperity of this country since rapid means of transport 
were rendered possible by the invention of the locomotive engine. 
Our retrospect deals in a great measure with the sixty years during 
which her most gracious Majesty Queen Victoria has so beneticently 
reigned over us, and brings us to the year set apart by a grateful 
people for her jubilee. 
contidence in the future, because the conditions affecting both rail- 
way and maripe engineering, which have so greatly promoted pro- 
gress in the past, are still dominant, and these two branches of 
locomotion have brought all parts of the world within comparatively 
easy reach of one another, thus enabling the ‘old country” to 
profit by the growth of the more distant portions of the Empire, 
as well as by the prosperity of neighbouring nations. 






























































t = tare of both trucks. 






PERMANENT Way: RaILs AND CHAIRS. 

Hates 8—9,.—Malleable iron rails introduced about the year 
1505, at Wallbottle Colliery, near Newcastle-on-Tyne, by Mr. C. 
Nixon ; the rails were square bars, 2ft. in length. In October, 
1820, Mr. John Birkinshaw, of the Bedlington Ironworks, 
obtained a patent for an improvement in the form of malleable 
iron rails, which were formed by passing bars of iron when red- 
hot between rollers. These rails were generally formed in lengths 
of 12ft. to 15ft., fastened by wrought iron keys into cast iron chairs, 


Ne e 


See “Practical Treatise on Rail-roads,” by Nicholas 
published 1831. 

(1) Leicester and Swannington Railway, opened July 17th, 1832. 
Wrought iron rails of fish-belly pattern, similar to Birkinshaw’s ; 
15ft. long, 35in. deep at centre between bearings and 2sin. deep 
at chairs, fastened by wrought iron keys into cast iron chairs, 
which were spiked down to oak cross sleepers of half-round section, 
S3ft. long, bound at the ends with an iron hoop. 
made in a chair ; rai] ends square, held in position over joint chair 
.by two wrought iron keys; in ordinary chairs only one wrought 
‘iron key was used. ‘Weight of rail 351b. per yard ; ordinary chair 
14]b., joint chair 171b. Example in Leicester Museum, and also 
in engineer's offices, Derby. 

(2) Midland Counties Railway, between Rugby and Derby, 
opened May 30th, 1839. Wrought iron rails of double-headed 
pattern, keyed into cast iron chairs, which were spiked down to 















| 

chair, 23 Ib, 
The progress of railway engineering in the past having | Railway, its Rise and Progress,” by F. S, Williams ; and Law and 
| Burnell’s “ Civil Engineering.” 
although prophecy is proverbially risky, I cannot help thinking | 
| Wrought iron rails, keyed by means of a wrought iron ball and 


and Low regularly our railway traffic has increased, and how great | 
}and the split wrought iron key was then driven in through the 
| longitudiual hole, pressing the ball tight against the rail. 


—. 
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See “The Midland | section, apex downwards, cut out of Min. square baulks 
cross sleepers of half-round section 2)ft. apart. Rail se ies 
chair by outside wood key. Ordinary chair same section cured ia 
chair, but narrower base. Weight of ordinary chair 171b.: Jornt 

| chair 25 1b, 7 *» Joint 


Weight of rail 781b. per yard, ‘al 
» {S80 on 


(3) Birmingham and Derby Railway, opened June 30th, 1839. 


| cotter into cast iron chairs, which were spiked down to oak cross (6) Nottingham and Lincoln line, opened August 6th, 1846 + a) 
sleepers of half-round section. Weight of rail, 56 1b. per yard; | Syston and Peterborough line, opened May 2nd, 1848, Wro eg 

| length, 15ft. The rail being laid in the chair, the ball was pushed | iron rails of Tame Valley pattern, 651b. per yard, keyed pis. 
in through the transverse hole till it touched the web of the rail, | into cast iron chairs, which were spiked down to Unereenrint 


sleepers. Weight of ordinary chair 18 lb. ; joint chair simil 
> Sitilar 


The | pattern but wider, 30 Ib, 





Such a retrospect cannot fail to give 





which were spiked down to timber sleepers, about 3ft. apart. | 
Wood, | 


Rail joints | 


Covered Goods Wagon, 1897. 




















Long Cattle Wagon, 1897 





Plate 6, 


Aidland Goods Wagons, /882 to 1897. 


/07Ton Goods Brake Van, 
1897. 
i | 
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20-Ton Goods Brake Van, 
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TaBLe VI. — Midland Railway Locomotive Boilers Broken Up | 
du ing Ten Years ¢ nding December, 1896, | it 
= 
Number of | Life in years. Mileage. | 
Class of engine. boilers — |} 
| broken up.} Mean. Max. Mean. Max. 
Passenger tender 300 13} 19} 400,40 615,798 
- tank 6u 1s} 23} 860,917 442,198 “ - » 
Goods tender 570 15} 21k | 369,497 | 655,829 /2-Ton Case Wagon, 1890. 
tank 70 i74 25 433,417 574,561 : ' , 
All classes 1000 1 45 25 382,890 | 655,829 | Hs = = = <4 
(a) tw ) 
Tasie VIL—Midland Railay Locomotive Cylinders Taken Ont | 
du ing Five Years ¢ nding Deve umber, 1896, | ~ 
Number of Life in years. Mileage. a P 
Class of engine. cylinders /8-Ton Botler Truck. 1/882 
taken out. Mean. Max. Mean. Max. " 
—eee A 
Passenger tender ; 221 ty 20 201,243 691 75 cy Pag | rai mM 
g 22 2 201,24 WLOTDS ni | 
tank 61 12} 27} | 280,444 Ihe coc r re 
Goods tender Iso 143 274 340,808 685,018 —_ 
tank.. 45 144 255 | 842,626 | 597,140 
a aia ec 10 Fort 3 0 40 20 30 Feet 
\‘l classes .. 508 12} 27} | 319,701 O91L,75 a Lcd ii 1 i L | 
Tvsre ViUIL—-Midlauad Railway Locomotive Crank Avles Taken Out | 
during Five Years ending Dece mber, 1896. | 
ne eee Plate 8. 
Class of engit tnt Me “each —— | Ahidland Railway, Rails and Chairs used from 1832 to/849 : - © 
ass ore ig 1e. cTank axies ’ 
taken out. Mean. Max. Mean. Max. Midland Counties. North Midland. 
= ——— 5 — Lewester & Swannington Birmingham & Derty, I 
Passenger tender 297 5 21} 140,231 | 396,989 i . 1839 7 \ 1840. 
‘ tank 34 sh 134 198,015 | 313,175 ; 1832 . | \ 
Goods tender 742 ii 244 180,501 614,857 ce{\ -) L£ \ 
tank 106 13 244 313,318 | 634,602 a ceili tie J H S———, 
= 5 n Section © a “2 
\It classes 1109 73 24} | 191,512 | 634,602 = Rail 35 lbs ~ Raut G5ibe 
3 : 4 . ; - a Cate. 


Rail 56 lbs. 
wee 








































































Settle & Carlisle, MR. Inside Key. 

















; ; ‘ ; ‘ , ; meee : SST 
TABLE 1X.—Midland Railway Locomotive Tires Taken OF during =e ig P= ee a oe ro 23 Q 
Five Years ending December, 1896. Fi | fo j/7 |) © } A, saa 
al SSS Chair. 20 (bs 
Number of Life in years. Mileage. rel - if |= -F , 
Pe era ag o ife in year ileage ear Char inary Chair poses Chair : | deint Chair aA 
taken off. Mean. Max. Mean. Max. —T i— | 28 | 24 | | } 
- —— — - ; 6 | Wls ° HW it 
Passenger tender 164 93 143 | 276,741 | 417,072 Birmingham bl | \|_ JO} lbs. lbs. y} Wy! 
, tank oH ot BAS | 120,480 | 314,800 & Gloucester, Vollingham : ae : 
Goods tender tot 6 11} 144,882 | 290,031 : z Joint Chair 
tank 243 4) 9 122,315 Ps g ,_ 1840. & Lincoln LE 
: cm : SF | i 
All classes .. ; 13:4) 6} 143 | 154,188 | 417,072 i \ 
Rail 56 lbs / | 
-_ ; : : ; S / j 4 Branches, 1849. 
TaBLeE X.—Midland Railiray Wagoas, 1844—97 —E fens fun Line and A 84 
: —y — j 
i Sve Plates 5, 6, 7. i q |a 17168 Rail C5lbs 
————— ae ere jo = 
{— 
5 Pie a Chair 18ibs ee gaa 
3 a] war = —-—+— : tahteeesscnnty 
r= md 5 ran a a pe a 
2 ss fon] [Ge] > . 
: a Se ache tie a Rass Sav auee 
ft. in. ft. ft. in. | ft.in. tons. tins 4 ‘ 921bs 
1844 | Luw-sided goods wagon.) 3. 0 1/47 17 9 = rf _A Cross Section JA & ‘ 
Is4s | Goods wagon 30 si) 14 0 7 6 6 fess 258 —) ait 
1845 | Brake wayen 3.0 Soi 13 0 |7 6 -- 6 
1850 | Timber wayon 3.0 6 WW 0 7 8 _ 6 
1851 | Cattle wagon .. .. ...3 0 Ss 13 0 |7 8 t 
i858) Low-sided goods wagon.| 3 0 &} 1} 14 0 7 4 _ 6 | 
i861 Covered cattle wagon 3 0 % | 16 6 6 8 ons 6 | Plate 9 
1861 | 20-ton boiler truck. . 8 0 13 23 0 610 8°50 | 20 | 
1564 | 40-ton boiler truck. . 3 0 1s % 6 | 7 1/1300) 40 | Ay, Teas, y i 7 oy 
1se7 | High-sided wagon 32) 9 |g [7 5) 512] 8 | ; Midland Railway, Rails and Chairs used from 18350 10 1897 
1807 | Covered goods wagon 3 3 10 116 6 | 7 5] b:67) 8 | r ; : , 
187 | Long cattle wagon. 3 1 |i9 1/8 0) 620) 8 | ALR.Main Line & Branches, Leicester & fiilchin, Bedford & London, Settle & Carlisle 
1s!7 | 10-ton goods brake van 3 9 1b 0 7 6) 10°00; — 
isv7 | 20-ton goods brake van.. 3 2 10 is 1 7 6) 20°005 — | 1857. : 1870. 
Is | 12-ton case wagon .. 3 Is |30 0/8 0 8 ea ‘i \ 
Iss} | Twin-boiler truck .. 3 9 136 0 | 6 30 £0 Me f\ } \ 
ISS4 | 15-ton truck ... 3: 2 | 24 0/8 15 es ) \ \ 
1882 | 18-ton boiler truck . 3 6 22 }23 2/8 18 5 9 bia | / aeatil SS er 
ISS] | 40ft. case wagon .. ..| 2 8} 20 40 0 8 5 
Isso ae armour - plate|| 3 5 { - los o |g 10 Rail &0tbs. Rail &3lbs. Rad 8/ lbs 
ruck . j - el2j)~ 
1€84 | 50-ton truck 3 2/{ Sgt] 87 Th 18 8 | 25°25 | 50 Chair 34lbs Chair 34lbs. 
Isv7 | 30-ton boiler truck it®.2 { = } 51 0 | 8 8) 25°00) 80 Oo _] > te mae 
LS © [oO 
- = = fi 
e = distance between centres of bogies. ! = length over both trucks. = J 











M]R.Outside Key, 








(/mproved) 1875. 1879.’ 1884. 
LY - , 
| / }3 Hf Y 
/ j J) x 
es sat nace Se 8 Ps Eh 
Rail 83lbs Ratt 85lbs Rail /00/bs 
Chatr 40lbs Chaur 50lbs Char a4 lbs 


ee 


( aa ae as aaa @) 
—_ C 









joints were made by a half lap, the two rail ends being held in 
position by a ball and a cotter on each side. Weight of ordinary 
chair, 201b.; joint chair, about 23 lb. 

(4) North Midland Railway, between Derby and Leeds, opened 
May 11th, 1840. Wrought iron rails of double-headed pattern, 
65 lb. per yard, keyed into cast iron chairs, which were spiked 
down to timber cross sleepers. Rail joint madeatachair. Weight 
of ordinary chair 201b.; joint chair 24 lb, 





blocks of Derbyshire millstone grit 5ft. apart ; and also cast iron 
chairs spiked down to Kyanised larch cross sleepers 3ft. apart. 









Wrought iron rails of flat-bottomed pattern, 56 1b. per yard, laid 


| 





Birmingham and Gloucester Railway, opened June 24th, 1840. | held down by dogs. 


Rail joint made in a special joint chair weighing 281b.; ordinary | in chairs spiked down on longitudinal timbers of triangular | vol. xvi., page 246, 





i) “ 
7—O) 
ee 


(7) Mr. W. H. Barlow's saddle-back pattern, introduced 1849, 
used on portions of main line and branches. Wrought iron rails, 
originally about 125 lb. per yard, laid directly on ballast without 
chairs, and held together by angle iron ties 3in. by 3in. by 210. 
placed 10ft. apart. These ties not. preventing the rails from rock- 
ing and spreading, they were replaced by wrought iron sleepers 
of similar section to the rail, 10ft. apart, and finally by triangular 
timber transverse sleepers, into which the rails were notched and 
Weight of rail finally, 92 1b. per 7 1887, 
and 150/, 


*‘ Proceedings” Inst. C.E., 1850, vol. ix., page 391; 
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Castle-on-Tyne on the western coasts of America. 
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(8) Midland Railway round-top rail, introduced 1850, used on | steel rails, 811b. per yard and 24ft. long; chairs of 40)b. weight ; 
rtions of main line and branches. Wrought iron rails of double- | inside keys, 
headed pattern, 80 lb, per yard and 20ft. long, secured by outside (12) Improved Settle and Carlisle rail, introduced 1875. Single- 


wood keys in cast iron chairs of 28 lb. weight, which were spiked 


eee ve ‘ headed steel rails, 83 1b, per yard and 24ft. Jong ; chairs of 40 1b. 
, to uncreoscted sleepers, Rail joints covered by ordinary 


dowr weight ; inside keys. 
fish-plates. yb ibe my ; (13) Midland Railway 85 Ib. steel rail, introduced 1879. Length 
(9) Leicester and Hitchin line, opened June Ist, 1857. Wrought  30ft,; chair 401b.; inside keys. 
jron rails of. double-headed pattern, 80 Ib. per yard and 20ft. long, (14) Midland Railway 85 1b. steel rail, introduced 1884. Length 
secured by inside keys into cast iron chairs of 34 1b. weight. 30ft.; chair 50 Ib.; outside keys. 
(10) Bedford and London line, opened July 13th, 1868, (15) Midland Railway 1001b. steel rail, introduced 1896. Length | 


Originally wrought iron, Finally steel rails of double-headed 
pattern, 43 lb, per yard and 20ft. long, in cast iron chairs of 34 Ib. 
weight and exactly same pattern as on Leicester and Hitchin line ; 
inside keys. fies a a! 
(11) Settle and Carlisle rail, introduced 1870 


36ft.; chair 54 1b.; outside keys, 


offices at Derby. 
10th, 1844, 


The Midland Railway was incorporated May 
Single-headed 
TaBLe 1V.—Midland Railway Passenger Cart Mayes, 1839 —97. 


Body. Compartments. 








s | § : a 
See Plates 3—4. 33 = Su S| BOE 
oo nee =66 eh Weivht 
Dnute. . " =} 7) re Length between %F SE BES — 
Description of carriaye. | 2 | Length. Width. partitions. 3a-8 25 
cs z = S - s Zz z 
& 5 
ft in ft. ft in ft. in. ft. in. ft. in. tons. 
isg) First-class, three compartments » 6 8} 5 ¢ 6 6 4# 1 > OF 12 — 
jsgo—s Second-class, three compartments, open fiom enc to | a 2 0 6 5h 4 2 5 4 4 
end above seat backs é .3 / ’ 
isy2-- Third-class, uncovered, seats round sid.s aud ends, | » g on va § os > 7 
and incentre .. aad F ay sar te i ‘ 
Ist4- Second-class, three compartments, open from end to | 0 pe 15 8 = 
end, no glass in sides wa tre a 
138 Composite tramear, one second and one third-class | > 6 1} 1 0 6 6 f 2nd b lass 4 3 \ 5 8 25 
compartment .. tn wees ‘a ) ; (8rd class 6 6 f 
. centre 51 \ : 
148 First-class, three compartment: ee 3 6 10 Is 0 7 bees 5 ULE > » 18 _ 
Is4 First-class, two compartments and coupé end B46 15 6 4 * _ 0 
: a ~ @ |fcentre ; Po ae 04 
jst Second-class, three compartments 3 6 10 17 6 ¢ 8 14 ends 5 Sti ) — 
sas Phird-class, six compartments, six wheels (broad gauge), | “ay 1s 7 3 , = = 
open from end to end above seat backs 9) aia ay - 
Iso8- Second-class, three compartment s 36 10 17 2 7 4 > 6 6 2 24 
. . Ist class 6 2? = 
[sol Composite, two first and two second-class compartinents) 3. 6 15 23 0 ¢ 6 { 2nd kaa: 41144 6 ¢ 28 
isi) Third-class, four compartments, op2n from end to end | rg 1 ” Oo 7 8 = 6 6 0 
above seat backs wate 
First-class, three compartments .. .. 3 6 12 2» 0 7 8 64 66 ] dai 
second-class, four compartments .. ay 3 6 I 22 0 ; 8 ; 6 6 2 
r 0 
isTi. = Composite, two first, two third, and one luggage com-) ; ! 7, 8 0 , 3 \ 7 32 10°25 
partment ; luggage 40 | 
Second-class abolished 1875. | | 
Composite, three firsts, four thirds, one lugyage, six-) | 16) | Ist class ‘ 3 | P 
ee. » , ree ’ bee us, SRaRe, 3 6 7 2 4 0 8 0 3rd class rd] Ss 4) 8 22°50 
wheeled bogies, monitor roo ee / e 3b | luggage 7 3/ 
: . - | Ist class 7 3 

Composite, three firsts, two thirds, one luggage, four- | 3 7 33 0 0 e 0 tana can . 0 | 7 4 38 17°35 

wheeled bogies : / e25 luggage 5 2 { 
, p Ist class 7 3 

Composite, three firsts, three thirds, one luggage, two ) | = | “<_ a ‘ ae | 
. * , : a 4 3rd class 6 0 e ae 
first and two third lavatories, six-wheeled bogies 8 i 37. mv 8 0 lavabeeien & 6 7 4 4x 26°00 
(grand prix, Paris) | | | luowade at | 

BBABE ‘ 

First-class dining, one dining and one smoking saloon, | = a 
with kitchen and pantry, and ladies’ and gentle- 3 74], 4] ow o0 s 0 12 6 and 23 4 Ss 6 18 84°75 
men’s lavatories, six-wheeled bogies, monitor roof. 

Composite * dining, two first dining saloons, one first ) | Pay Ist class 7 9 15 first ; 
smoking compartment, three third compartments, j 7 ° 0° 60 0 8 6 { eee 68 } 8 8 {33 third } a1 65 
ind two first and two third lavatories A | 

! Third-class * dining, one dining and one smoking|| 3 . 52h | an o 8 6 25 0 — 48 30°60 
saloon, and ladies’ and gentlemen's lavatories / © 40 


distance between centres of bogies. * The cooking, &c., for these two dining carriages is done in a separate cooking van, 31ft. 
long on six wheels, placed between the two carriages and communicating with them by means of flexible covered gangways. 











COAL IN THE EAST. that Australian coal has acted as a check on the development of 

From the “ Statist.”) the coalfields of British Columbia in the north, and of those of 

[From the * States. Chili in the south, and of the American continents. 

lr the battleground of nations were to be transferred to the | however, can only be temporary. Only well-applied capital and a 

Eastern seas, we should be indeed unfortunate if we had to depend | supply of labour ) c 

for our coal supplies there on the output of our Welsh, English, and | needed to make the resources of these two coal producers equal to 

Scotch collieries. Few people, perhaps, realise how quite in- | the demands of all Pacific America, and more so. Meanwhile, 
significant is the proportion of British coal now finding its way to 


the great water areas of the Pacific and the Indian and China 
seas, And fewer still seem to perceive how a great new power is 
growing up in the East with the opening of coal seams that twenty 
years ago were hardly suspected. We hear much of the industrial 
new birth of Japan, but little of the immeasurable wealth of the 
coalfields of China. We are all familiar with the main features of 
the coal trade of Australasia, but know little or nothing of the rich 
mines of Southern Chili. And we think complacently of the 
potentiality of our coal reserves on one side of the North Pacific, 
in British Columbia, without noting the activity with which Russia 
is developing infinitely greater reserves on the other side of the 
North Pacific, in Eastern Siberia. Both from a commercial and a 
political point of view the ccal supplies and resources of the East 
are well worth attention. 

In the first place, then, the consumption of coal in the Eastern 
Hemisphere is chiefly for purposes of ocean traffic, only India, 
Japan, Victoria, and New South Wales being consumers to any 
material extent for industrial purposes, And, in the next place, the 
contribution of the United Kingdom is steadily diminishing. The 
total coal production of the world is, in round numbers, about 
575,000,000 tons per annum, Of that total we may say the United 
Kingdom provides 35 per cent., our actual output last year being 
202,129,131 tons. Of our total output, we exported last year for 
sale 37,102,138 tons, and for use by steamers engaged in the 
foreign trade 10,455,758 tons. Our sales to foreign countries, there- 
fore, were just about 18 per cent. of our output, and of that pro- 
portion less than 2 million tons—probably this year not more than 


displacing British coal in the Pacific. 
Right across the Pacific enough attention has not been paid in 
this country to what Russia is doing. The Americans, however, 


perial Commission appointed to investigate the coal deposits along 
the line of the Trans-Siberian Railway. This Commission reported 
last year that they had discovered upwards of fifty groups of work- 
able coal. Putting aside those in Western Siberia, the Kirghiz 
Steppes, and the Baikal region, we find it reported that the Amur 
Valley is ‘‘ very rich in coal ;” that coal abounds near Vladivostock 


Sakhalin it is being extensively worked for the use of the Russian 
Pacific feet and merchant steamers. It is computed that the out- 
put of coal in Eastern Siberia is now about 2,000,000 tons per 


Japanese, Australian, and British supplies. The most active actual 
producers of coal in the East are Australia, India, and Japan, and 
the development of these countries has been remarkable. In so 
far as Australasia is concerned, New South Wales is, of course, an 


shipping port. 
though not in the immediate neighbourhood of the commercial 
ports; and the deposits of Queensland are enormous and rich, 
though as yet hardly touched. To sum up the output of these 
three producers over a period of years : 
















14 million tons—are sent to the Pacific and the Indian Seas, The ie oe — eae a 
facainat . . 3 "Tec -_ ans > o | AustralL.a— ons. ons. ons. ons. 
clas ification in the Board of Trade returns does not enable one to |. oo Wales 3,203,400 4,037,930 .. 3,672,000 4,418,000 
arrive at the truth as to this; but by pursuing an independent Vistatta 8.570 22830 171.600 250,000 
method of inquiry we make the following comparative summary | Queensland 311,410 271,600 270,700 400,000 
of the shipments of British coal to ports east of the Cape of Good | Tasmania... 41,600 .. 45,520 .. 30,900 45,000 
Hope, to India, the Straits, and China, and to the Pacific coasts of | New Zealand.. 613,890 .. 668,800 720,000 850,000 
North and South America :— “ 
; “ ; e Total Australasia 4,178,870 5,046,680 4 865,200 5,963,000 
Year, Shipments. Year. Shipments. | Japan .. .. 2,044,000 3,230,000 4,311,000 5,000,000 
fons. Tons. | British India 1,709,000 2,829,000 2,820,600 4,500,000 
1887 .. 1,888,600 1893 1,855,000 
1888 .. ++ 2,818,000 184 2,300,000 | Australia has been so long established as a coal producer that 
os ankse dios Herren — hoes | the development there seems only natural, and would not have 
aa 49 >. ee | 896 3795, Rr ip i : : e — 
ane 3282500 | 1897 170,000 | caused surprise had it been greater. But in Japan and British 


| India are two new contributors of vast commercial and political im- 
portance. It is curious to note how the pace of development of the 
two has approximated: 


1803... «ot Cj. «218,000 


Jn this same period our output of coal has increased by 40 
million tons—162,120,000 in 1887—and the output of the rest of 





aa ~ eas Japan British India 

the world by nearly 120 million tons. Clearly, then, the British ona. prorealer 
coal is losing place in the East, not only absolutely, but very much | Tons. Tons. 
more relatively. By what has it been displaced! By the coal of | 1883 1,021,000 1,315,970 
Australasia, of Japan, and of British India—all in turn, and now ies 1,159,000 1,398,000 
all toge ste i i “e » coal entirely 1885 1,314,000 - 1,295,000 
, gether. Steamers in the Indian Ocean now coal entirely se a “ge 
vith Je 3 ian ¢ he coaling stations of the | asco 1,403, 000 1,888, 500 
with Japanese and Indian coal, and at the coaling station e | 1887 1°785.000 1'564.060 
Pacific and the China seas they fill their bunkers from Japan and | 1888 .. |. .. .. 2,044,000 1,708,900 
New South Wales, not from Cardiff or the Tyne. And Australian 16002. 5. jw. 1,946,170 
coal has displaced British coal on the Pacific coasts of America in 1890 .. .. .. .. 2,658,000 
this way: vessels going out to Australian ports with miscellaneous 1891 3,230,000 
carroes ; < "7 i l © t N a We 1892 3,228,000 

goes when the wool season is not on load up with coal at Ne 1898 3'350'000 
castle, N.S.W., at low freights,to ballast them across to California, | 1804 |. |. 1. 1. 4’311/000 
where they get wheat, or to Chili, where they get wheat or | 1895 1. 1. 1. 2. 44849;000 
nitrate, for the homeward voyage to Europe. Thus it is that the | 1896 — _ 
coal of Newcastle, N.S.W., can usually undersell the coal of New- 1897 5,000,000* .. 4,500,000* 


It is thus, too, | * Estimated. 





India has practically ceased to buy coal from us. Last year she 
imported only 243,000 tons, and chiefly into Bombay for steamers 
use, as Bombay is a long way by rail from the coalfields of Assam 
and Bengal. Now in 1887 India imported 887,000 tons, so that in 
ten years her requirements for British coal have been reduced by 
nearly three-fourths, and they are still shrinking. On the other 
hand, in 1887 India exported only 750 tons, and in 1897 she sent 
223,000 tons to Ceylon, Burmah, Aden, and the Straits Settlements 
—that.is to say, to coaling stations in Eastern waters formerly 
stocked from Great Britain. As the Indian output has about 
trebled in ten years, and the product of the Madees Presidency 


land of the Nizam’s territory is now — since the extension 


Examples of all the above are preserved in the engineer’s | 
| Assam 


| 


This check, | 
which can be imported from the Pacific—are | 
between them they do not contribute more than about 14 million | 


tons to the coal supply of the world, but to that extent they are 
! 


have had their eyes open, and have followed the work of an Im- | 


and on the shores of the Sea of Japan, and that on the island of | 


annum ; but whatever it is, it renders Russia independent of both | 


easy first, her coaltields being in convenient juxtaposition to a good | 
But the coal of New Zealand is particularly good, | 


of railways in Southern India being added to that of 
and Bengal, it would not be extravagant to assume 
that within the next ten years the output of India may be 
equal to the present output of Belgium. We should not be sur- 
prised if within the next five years, so actively, though quietly, is 
the enterprise being prosecuted, the Indian total is equal to that 
of Japan and Australia put together. And the importance of this 
prospect cannot be gainsaid. Indian coal is particularly well 
adapted for steam-raising, and some of the Assam coal is said to 
be quite as good as best English steam. It is all a matter of price, 
however, and coal can be mined in India at not much more than half 
the average cost in Great Britain. With good quality and low 
prime cost, it is eatremely probable that Indian coal will, in the 
near future, dominate the Eastern markets, 

In saying this we do not forget Japan ; but it is very doubtful 
whether Japan will ever be able to export more than she is doing 
just now—say about two million tons per annum to Burmah, China, 
Corea, Hawaii, Hong Kong, Philippine Islands, and California—for 
the requirements of her own manufacturing industries, for her 
navy and her mercantile marine, are increasing more rapidly than her 
output, and the Japanese deposits are not so vast as those of cither 
India or Australia, Nor do we forget Formosa, where is very good 
coal, of which about 10,000 tons were turned out last year. The 
Chinese muddled the coalpits of Formosa, and the Japanese do 
not seem to have done much good with them as yet; but the 
deposits are there, the coal is good, the situation of the island is 
favourable to the supply of a number of markets, and when 
Formosan coal comes fairly into the arena of competition, it will 
come in quantity and come to stay. 

Nor do we forget the source of supply in French Indo-China, 
and it is quite possible that in the coming years the coal of French 
Tongking and the coal of British Assam will come into active com- 
petition in the Eastern seas. But the coalfields of Indo-China 
are as nothing to those of China Proper, and in the dim and dis- 
tant future it is certain that China and India will be the two great 
coal producers of the Eastern World, as to-day the United Kingdom 
and the United States are those of the Western World. China, 
however, will need to do a good deal of ‘‘amateuring ” before that 
comes to pass, and meanwhile the great countries of the Pacific 
and the Far East will come to be more and more dependent on 
Indian and Australian coal. It is on the development of these 
sources of supply, aided by those of British Columbia, that British 
commercial supremacy and political dominancy in the Pacific will 
in the future depend. 

The following, then, we take to be the present annual coal- 
producing capacity of the Pacific and the Far East :— 


Tons. 

British India 4,500,000 
Japan 5,000,000 
Australasia P ead -» «+ 6,000,000 
China, Formosa, Indo-China, Dutch East Indies, 

Borneo, and Eastern Siberia Ore 
British Columbia 1,000,000 
Chili 500,000 


Natal and Transvaal (whose outputs are available for 
the Indian Ocean) .. eae ee ae war 4a 1,750,000 





pA es. ey gene Spee 
To this add the exports from United Kingdom to east 
of Cape of Good Hope and west of Cape Horn 


23,000,000 


1,700,000 


Grand total of consumption 24,700,000 


or, say, 25,000,000 tons. 

The outputs of British India, Australasia, British Columbia, and 
Natal form together 50 per cent. furnished by British possessions 
of the present coal production of the East. That proportion has 
at present a definite tendency to increase, but how soon or how 
far the balance may be turned by Asiatic Russia, or China, or both, 
who can say? 





SOCIETY OF ENGINEERS. 


GASWORKS MACHINERY, 

At a meeting of the Society of Engineers, held at the Royal 
United Service Institution, Whitehall, on Monday evening, 6th 
inst., Mr. W. Worby Beaumont, President, in the chair, a paper 
was read by Mr. Edward A. Harman, Gas Engineer to the Hudders- 
field Corporation, entitled ‘‘Gas Works Machinery.” The author 
first pointed out the close relationship of gasworks machinery with 
other branches of engineering. Attention was then directed to the 
deteriorating influences to which gasworks machinery was 
subjected on account of coal and coke dust, and the presence of 
miscellaneous waste gases. The author pointed out the severe 
conditions under which some portions of the machinery had to be 
operated, such as the handling of red-hot coke at a distance of two 
or three feet from the face of the machine ; he also referred to the 
influence of contraction and expansion on the various parts of the 
machinery, due to working under variable temperatures. 

Attention was then drawn to the special objects of gasworks 
machinery. Continuous carbonisation was referred to as having 
been experimented with, but which had not resulted in being 
adopted. The erroneous impressions of the arduous nature of 
retort-house work as now existing were referred to, and it was 
stated that if a comparison could be made with labour in other 





works a different idea would prevail. Attention was then 
called to the numerous novelties existing in gasworks. The 


magnitude of the operations required to be performed by gas- 
works machinery was shown by the carbonisation of 12} millions 
of tons of coal in the United Kingdom annually. 

The exhausting plant used was explained at length; the 
author combating the common erroneous idea that atmospheric 
air was drawn into the gas, and explaining the functions of the 
exhausters for drawing the gas from the hydraulic main, leaving 
the dip pipes always sealed ; and for forcing the gas through 
the purifying apparatus ; and also for raising the gasholders. 
The difficult duty required from pumps was referred to, namely, 
that of having to raise substances ranging from light spirits to 


| almost thick solid matter, at various temperatures from zero to 


nearly boiling point. 

The coal and coke-stacking operations were then reviewed, 
attention being called to Mr. Marshall’s extensive installation at one 
of the Copenhagen gas works, for the Danish Gas Company, 


| which is capable of unloading and stacking about three-quarters of 


a million tons of coal in six months. The Temperley transporters 
were also described. Coke conveyors were considered, special 
reference being made to that designed by Mr. Henry Hack, 
M. Inst. C.E., at one of the Birmingham gasworks, and to the design 
of M. de Brouwer, of Bruges. Coke breakers with circular steel 
sheets were stated to be most desirable for cutting the coke, 
instead of crushing it. 

Gas engines and tramcear motors were also considered, regenera- 
tive furnaces were stated to be considerably reducing the con- 
sumption of fuel on gasworks, while giving higher heats and vastly 
better working results. Lifting and travelling apparatus for pur'fier 
covers was stated to be generally worked by hydraulic power. The 
recovery of the large quantity of waste upon gasworks was 
mentioned as being gradually coped with, such as the quantity of. 





gas lost during the operations of charging the retorts, the coke 
dust, spent lime, waste hot water from various processes, and also 
the unrecovered cyanides in the coal gas, 

Stokiug machinery was dealt with at length, Mr. West’s com- 
pressed air system being first described, and afterwards the 
Arrol-Foulis system. Coal breakers, elevators, and conveyors 
were also described. 


was regarded by the author as not being greater than with other | 
machinery, as the wear and tear of the renewable portions had to | 


be made good as required. The author, in conclusion, stated that 
he considered that rule-of-thumb methods were rapidly giving 
place to systematic methods and design. The paper was very 
fully illustrated with diagrams and working models. 





LAUNCHES AND TRIAL TRIPS. 

ON the 6th inst., Messrs. Ropner and Son, Stockton-on-Tees, 
launched a fine steel screw steamer of the following dimensions, 
viz. : —- Length between perpendiculars, 320ft.; breadth extreme, 
14ft.: depth moulded, 24ft. 3in. The steamer has been built to 
the order of Messrs. Evan Thomas, Radcliffe, and Co., Cardiff, and 
is of the three-deck rule, with full poop, bridge, and top- 
gallant forecastle. The saloon and cabins for captain and ofticers 
will be fitted up in the poop, the accommodation for engineers and 
apprentices will be provided in two iron houses on the bridge 
deck, and the crew will be berthed in the forecastle, as usual. She 
has a double bottom on the cellular principle for water ballast, and 
will carry about 4400 tons deadweight, on Lloyd’s freeboad, on a 
light draught of water; she will have all the most recent appliances 


for the expeditious and economical loading and unloading of | 


cargoes, has direct steam windlass, steam steering gear amidships, 
with powerful screw gear aft, four large steam winches, two 
donkey boilers, working at 1601b. pressure, stockless anchors, Xc. 
This is the sixth steamer built by Messrs. Ropner and Son for the 
same owners. She will be fitted with a set of triple-expansion 
engines by Messrs. Blair and Co., Limited, having cylinders, 
22Sin., 37in., and 6lin., by 42in. stroke. and two steel boilers, ft. Sin. 
by 10ft.; 160 1b. working pressure. On leaving the ways, Mrs, R. 
Ropner, jun., of Hartburn, gave her the name of Euston. 

There was launched on Monday from the East Yard of Messrs. 
(, S. Swan and Hunter, Limited, a large twin-screw cattle and 


cargo steamer which has been built for the Cunard Steam Shipping | 


Company, of Liverpool, for their Boston service. This vessel is the 


largest that has yet been built on the North-East Coast, being | 


of the following dimensions: — Length over all, 513ft.; beam, 


j7ft. din.; and depth moulded, to shelter deck, 44ft. 114in. 


parts beyond their rules. She has a shelter deck all fore and aft, 
over which is a long bridge 140ft. in length, both being fitted with 
the latest designs of stalls for the carriage of a large number of 
cattle. The whole of the space in the lower ‘tween decks 
forward has been insulated to carry chilled beef, three large 
refrigerating machines being placed at the fore end of the bridge : 
these machines are on the latest ammonia principle, and are 
being fitted, together with the insulation, by the Liverpool 
Refrigerating Company. The ofticers, engineers, and petty officers 


are accommodated in a large deck-house round the engine casing | 
on top of the bridge, above which is a large deck-house containing | 


captain’s room, chart-room and wheel - house. The crew are 


berthed forward in the forecastle, and a number of cattlemen in | 


the poop. The vessel is rigged as a four-masted fore-and-aft 
schooner, and will have a large number of powerful winches and 
derricks for rapid loading and discharging. The engines are of 
the twin-screw triple-expansion type, and built by Messrs. Sir 


Christopher Furness, Westgarth, and Co., Limited, of Middles- | 
brough, the cylinders being 23}in., 38}in., and 68in. diameter, | 


with a stroke of 48in. The boilers are five in number, single-ended 
14ft. 4hin. diameter by 12ft. long, each having three furnaces. 
These engines are expected to give the vessel a speed of thirteen 


knots in the Atlantic when the vessel is fully loaded with a cargo | 


of 11,000 tons. As the vessel was leaving the ways she was named 


the Ultonia by Lady Forwood, the wife of one of the directors of | 


the Cunard Company. The launch was witnessed by a large 
company of visitors, amongst whom were Sir William Forwood, 
director of the Cunard Company, Lady Forwood, Captain Watson, 
Mr. J. Bain, Mr. T. H. Bainbridge, Mr. W. Denton, Colonel Price, 
Mr. C. 8. Swan, and others. 


On Monday, the 6th inst., there was launched from the ship- | 
building yard of Sir Raylton Dixon and Co., Limited, Middles- | 


brough, the fine Atlantic steamer Manchester City, for the Man- 
chester Liners, Limited, of which Sir Christopher 
chairman. This important company has recently been formed to 
run a line of large steamers direct from Manchester to Canadian 
ports, of which steamers this is the first one launched. 
lars are as follows :—Length over all, 461ft. by 52ft. beam and 41ft. 
deep to upper deck, carrying a deadweight cargo of 8600 tons, and 
with a total measurement capacity of 14,500 tons. She has an 
exceptionally large quantity of water ballast ina double bottom and 
large chamber abaft the engines. She is built to Lloyd’s highest 
class three-deck rule, with shelter deck, and to Board of Trade and 
American emigrant requirements, being specially intended for the 
(‘anadian live-cattle trade. She has a complete shade deck fore and 
ift, and large gangway doors in ‘tween deck. At present she will 
he fitted for 700 cattle, and complete accommodation for the 
attendants. Very efficient ventilation is provided, and electric 
lighting throughout. Above the shade deck amidships is a long 
bridge, with saloon and cabins for the officers and engineers, and 


above this again the captain’s cabin and wheel-house. The steam | 


steering gear is in house on deck aft, and a look-out bridge is 
erected at the fore end of the vessel. 
for the passage of the bridges of the Manchester Ship Canal, and 
large powerful derrick posts are fitted for part of the twelve steam 
winches with which she is provided. Accommodation is provided for 
seamen and petty officers in the forecastle. Her triple-expansion 
engines, of about 4000 indicated horse-power, are by Messrs. Sir 
Christopher Furness, Westgarth, and Co., Limited, of Middles- 
brough, and have cylinders 30in., 50in., and 83in. diameter by 54in. 
stroke, with four single-end boilers 14ft. 45in. diameter by 12ft. 


long, 200 lb. pressure, and fitted with Howden’s forced draught. | 
The propeller will be of manganese bronze, and her shafting very | 


much above Lloyd’s requirements, and of special manufacture to 


avoid any risk of fracture, which has been so disastrous recently in | 
Her | 


the case of many large steamers in the North Atlantic trade. 


auxiliary machinery is of the most recent and complete descrip- | 
These engines, it is estimated, will give her a speed of over | 


tion. 
125 to 13 knots at sea. 
direction of Mr. Arthur Walker, 
Furness, Withy, and Co. The launch was remarkably successful, 
and afforded much satisfaction to her builders, owners, and a large 
number of visitors who were present. On leaving the ways she 
was named the Manchester City by Miss Raylton Dixon. 


The Manchester City is being built under 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 
Launch of the Alabama.—The battleship Alabama for the United 
States navy was launched at the Cramp shipyards on May 18th, 
with entire success. She is the first of three sister ships, the other 


two being the Illinois and Wisconsin, both of which are well under | 


way. They are all 374ft. long over all, 72ft. beam, 23ft. 6in. draught, 


The depreciation of gasworks machinery | 


The | 
vessel has been built to the requirements of Lloyd’s three-deck | 
rule to take their highest class, and is specially strengthened in | 


Furness is | 


Her particu- 


Her four masts are arranged | 


superintendent for Messrs. | 


| breech-loading ritles. Besides these four guns the main battery 
| will include fourteen 6in. rapid-fire guns, of which ten are on the 
gun deck and four in two small redoubts on the casemate deck. 
| Of the guns on the gun deck, four on each side are arranged for 
broadside fire, between the turrets, and there is one at each end 
to fire forward or aft. The broadside guns are mounted in recess 
ports instead of in sponsons, The secondary battery consists of 
| seventeen 6-pounder rapid-fire guns, six 1-pounder rapid-fire guns, 
and two Gatling guns. The maximum thickness of armour on the 
water-line is 164in., tapering to 94in, at the bottom of the belt. 
The turret armour is 1din. thick, with port-hole plates 17in. thick. 
| The barbette armour, around the bases of the turret, is 15in. thick. 
For the superstructure and casemates, 5jin, armour is used. The 
| cylindrical conning tower has 10in. of armour, and the protective 
| deck is 2in. thick on the flat and din, on the slopes. ‘The weight 
of armour plate and fastenings is 2720 tons, exclusive of the 
protective deck, which represents 593 tons. There will be two tall 
military masts, each of which will have two fighting tops and two 
yards for signalling purposes. But for the delays due to the recent 
dispute between the Government and the armour-plate manufac- 
turers, brought about by well-meaning but ill-informed persons, the 
Alabama might now be nearly ready for service. 

Stern wheel revenue cutter.—A new revenue cutter for service on 
the Pacific Coast and on the Yukon River is about to be built for the 
revenue service of the United States Treasury Department. She will 
be a flat-bottom wooden steamer, 174ft. long—exclusive of the 
wheel—and 160ft. long on the water-line ; 36ft. beam, with a draught 
of only 2ft. Above the main deck will be a superstructure 146ft. 
long from the stern, having the berth deck and hurricane deck, witha 
headway of 7ft., between the decks. The forward end of the 
hurricane deck will be occupied by the pilot-house, under which 
on the berth deck—will be the steam steering gear. The galley, 
carpenter's shop, pantries, X&c., are on the berth deck, forward of 
the funnel. Aft of the funnel will be, in the order named, the 
ward-room, officers state-rooms, armoury, and medicine locker. 
Then the captain’s cabin, followed by the crew's quarters, 46ft. in 
length, the remaining 20ft. between these quarters and the stern 
being occupied by water-closets and bath-rooms. The stern wheel 

| will be 22ft. in diameter, with a dip of 18in. It will be driven by 
two tandem compound horizontal engines on the main deck, with 
| cylinders 16in. and 2Sin. diameter and 7ft. stroke. At the forward 
; end of the main deck will be two locomotive marine boilers, 54ft. 
diameter and 24ft. long over the smoke-box, fitted to burn either 
wood or coal, and carrying a steam pressure of 1601b, The total 
grate surface will be 584 square feet, and the total heating surface 
2800 square feet. The smokestack or funnel will be 20ft. high 
from the grates. The equipment will include a steam steering 
engine, steam capstan, electric light plant, and search-light. On 
each side of the main deck, forward of the superstructure, will be 
a l-pounder Hotchkiss rifle. A balanced rudder will be used, 
having three blades. The vessel will about £6500. The 
complement will include two officers, an engineer officer, and 
| thirty men. 
| riple-expansion pumping engine, —A Worthington horizontal 
triple-expansion pumping engine is being built for use at the 960ft. 
level of a zine mine, and is similar to a number of engines specially 
| designed for mining work which have been built within the past few 
years. The cylinders are placed tandem, with the high-pressure 
cylinder in front. The high-pressure piston-rod is keyed to a long 
| horizontal crosshead, to the ends of which are attached rods which 
pass back on either side of the intermediate cylinder and into the 
low-pressure cylinder. To these rods the low-pressure piston is 
attached, a central piston-rod in turn connecting the low- 
pressure and intermediate pistons, This arrangement, which is 
patented, enables the covers to be taken off any of the cylinders, 
the high-pressure and intermediate cylinders being placed a little 
distance apart for this purpose. The steam valves are of the 
oscillating or semi-rotative type, fitted in removable bushings or 
linings. These valves are placed under the cylinder. Similar cut- 
off valves are used on the high-pressure cylinder, and can be 
adjusted independently while the engine is running, The water 
ends are of the four-plunger type, with the valve pots and valve 
seats forced in so that no threads are in contact with the water, as 
mine water is usually very corrosive. The brass vilves are of the 
standard mine type, faced with leather and guided by rings. The 
valve-pot covers are made light enough to be readily handled by 
one man, and this, with the ease of renewing the steam valves and 
their bushings, makes it easy to keep the engine in good condition. 
An engine of this type at the Michigan iron mines delivers 
1200 gallons per minute, raised 1000ft. high, and shows a duty of 
92,000,000 foot-pounds of work for each 1000 Ib. of steam. 

Power plant Jor an electric tramiray.- The electric railways of 
St. Paul and Minneapolis, and the line connecting these two cities, 
will soon be operated entirely from a new power plant. Three of 
the old power stations have already been shut down, and are now 
used as sub-stations for the rotary transformers. The plant is at 
| the St. Anthony Falls of the Mississippi, and the dam is of the 
‘* bear-trap ” adjustable type, so as not to back up the water too 
much, which would reduce the head for existing plants above the 
falls. The building has foundations of granite, with walls of hollow 
tile, and is 250ft. long and 80ft. wide. Steel columns and frames 
built into the walls support the steel roof trusses and the runway 
for the electric travelling crane of 40ft. span. The building will 
accommodate ten generators of 700 kilowatts capacity, directly 
coupled to horizontal turbines, and provision is made for steam 
engines to drive the generators during times of low water. Each 
generator is driven by four 42in. turbines, directly coupled to the 
shaft, the wheels working under a head of 16ft. to 22ft. with an 
average of 16ft. Each wheel is rated to deliver 250-horse power. 
A Lombard governor operates the gates for each set of wheels. The 
generators have armatures weighing 25,000 1b., and run at 130 revo- 
lutions per minute. There are at present five generators of the 
three-phase type and two of the direct-current type. There are 
twenty-one static air-blast transformers of 2333 kilowatts capacity. 
Six of these are in the main station, raising the generator voltage 
from 3450 to 6900 volts, and fifteen are in the three sub-stations, 
Each has a cooling surface of 350 square feet, the temperature 
never rising above 35 deg. Cent. Their efficiency is 98 per cent. 
| In the three sub-stations there are also five rotary converters, all of 
the eight-pole type, of 600 kilowatts capacity, making 530 revolu- 
| tions per minute, and delivering 580 volts on the direct-current side, 
| Two of these are 9000ft. from the power station, and receive current 
at a pressure of 3500 volts. One is 23,700ft. distant, and receives 
the same current. The other two are ten miles aistant, and 
receive current at 12,000 volts, 

Electric railway with underground conduits.—Tests made on the 
| Lenox-avenue Electric Railway, which has the conductors laid in 
underground conduits, like those of a cable railway, show the 
economical advantages which have accrued from increasing the 
The average results were 





cost 





| working pressure from 300 to 500 volts, 
as follows :— 


Low voltage. High voltage. 
oo ee ee 


Voltage Paes v 
Current (amperes) .. .. .. 31°8 
Watt hours percarmile.. .. 1233 


31 19°2 
£48 

The saving is 12°6 amperes in current and 385 watt hours per 
car mile, and as the transmission loss of the conductors and feeders 
varies directly as the square of the current, the importance of the 
saving is apparent. The southward trip is mostly up-hill with 
gradients of 1 in 334to1in 144. The watt hours per car mile on 
this trip averaged 944, as compared with 752 for the return trip, 


| showing that switches and feeders for a down-bill circuit can be 


made smaller and lighter, with a consequent saving in the amount 
of copper required, 

An old iron warship.—Under a treaty with Great Britain the 
United States can only maintain one warship on the Great Lakes, 


—7 


12ft. Yin.; displacement, 685 tons. She is propelled by padd) 
wheels 21ft. 10in, in diameter and 7ft. 6in. wide, with ‘a Mi “a 
3ft. These are driven by the original engines, which are of the 
inclined or diagonal type, with cylinders 3ft. diameter and Sit. 
stroke. Flue boilers were originally used, having 1620 square ten 
of heating surface, and carrying a pressure of about 15lb, ain 
square inch, With these boilers the coal consumption was al Lr 
1400 1b. per hour, with an evaporation of 51b, of water per nal 
of coal. ‘These boilers, however, were replaced several cos 
by others of greater efticiency. The fue! is anthracite coal. ak 
which 120 tons are carried in the bunkers. The armament. . . 
prises four 30-pounder breech-loading rifles, three 3-inch then 
loading howitzers and two Gatling guns. The vessel is rigged ps f 
three-masted schooner, with a military top on the foremast Ty z 
vessel is a handsome specimen of navil architecture, and resombles 
a large side-wheel steam yacht, having fine lines and a eraceiel 
curved billet-head bow with long bowsprit. Her speed is about 10 
knots per hour. The new boat will be an armoured gunboat, 
specially designed to pass all the channels and locks on the chain 
of lakes. When this is built, it is hoped that the Government will 
turn the Michigan over to the naval militia for use as 
ship. 


a training 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

BusiNEss locally is recovering itself after the holidays, and 
apart from the black sheet iron branch, which continues to he 
troubled by the excessive production and the falling off of 
galvanisers’ orders in some directions, nearly all the works aro 
well engaged. This is, of course, partly due to the trouble in 
Wales. Prices in most departments are buoyant at :—Sheets 
singles, £6 5s, to £6 7s. 6d.; doubles, £6 7s. tid. to £6 10s.; lattens’ 
£7, or less; galvanised sheets, £9 15s., delivered to out-ports : 
merchant bars, £6 10s.; common bars, £5 17s. 6d. to £6: and 
gas-tube strip, £5 15s, per ton. The unmarked bar makers are 
particularly firm, the result of the decision of the association ruling 
this branch a fortnight ago to advance the price 5s, per ton, 
owing to the higher costs of pigs and other raw materials, 

Midland imported pigs are in excellent favour, and the supply 
decidedly within the demand at 45s, to 46s. for Northampton 
sorts, delivered into Birmingham and district ; 46s. to 47s. for 
North Staffordshire sorts ; and 47s. to 48s. nominal for Derbyshire 
and similar makes. Staffordshire pigs keep in large sale at tbs, 6d, 
to 69s, 6d. for best hot-air all-mines ; second-class all-mines, 52s, 6d. 
to 55s,; part-mines, 45s, to 48s.; and cinder pigs, 41s. to 42s. per 
ton. Forge pig iron has not commanded such good prices as 
now for a long time past, and blast furnace owners are to be 
congratulated on their improved position. 

The bridge and girder yards have still a large volume of business 
on hand, and these buyers have placed some good orders for iron 
and steel plates. Railway wagon builders have some excellent 
contracts under execution, and the engineers will be busy for some 
time on steam pumps for home mining and foreign irrigation 
works. Electrical engineers have in some cases enough work on 
the books to keep them engaged overtime for the next six months, 
The heavy ironfounders have secured some good orders for rolls 
and other mill and forge plant from Scotland, the North of 
England, and Germany, and the pipe founders have considerable 
contracts in hand for pipes, columns, &c., in connection with 
municipal and County Council undertakings in many different 
parts of the country. Machine tool makers have lately secured 
some new and very acceptable orders, and further responsible 
inquiries are just now to hand, In locomotive fittings a healthy 
demand is reported, and makers of safes and strong rooms are 
quite busy. 

Attention is directed to the large prospective demand for steel 
tubes for the Colonies, and especially to one large contract now in 
the market for about 200 miles of steel and other tubes for Western 
Australia. ‘The wrought iron and steel tube works in this district 
have been well employed all the year so far, and certain of them 
have still large contracts on hand which will keep them busy for 
some months, independently of current buying. Some of the 
works made rather shorter holidays than usual at Whitsuntide, in 
consequence of the pressure for deliveries. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Munchester.—Taking the position generally, business has been 
resumed after the holidays with the situation, if anything, not in 
some respects quite so strong. The very considerable drop in 
warrants, although it may be due entirely to speculative opera- 
tions, and certainly finds no response whatever in the prices that 
makers are prepared to accept, is still some sort of indication 
that there are speculators who, notwithstanding the present 
exceptional activity throughout all branches of the iron-using 
industries, have no serious apprehension of any great rise in 
prices, at least for the present. Considering that throughout all 
branches of the engineering, iron, and coal industries there is 
every indication of am exceedingly prosperous outlook, prices, sv 
far as fuel and material are concerned, would seem to be lagging 
behind the corresponding improvement which the present position 
would appear to justify, and in leading trade circles the present 
somewhat anomalous condition is giving rise to a good deal of 
critical comment. 

The great activity throughout the large iron-using industries has 
necessarily brought forward a correspondingly increased demand 
both for raw and manufactured material. Makers of both 
pig and finished iron—and the same applies to both raw and 
manufactured steel—have not been so heavily sold for many 
years past. Under such conditions a general hardening in 
prices would, of course be inevitable, but the slow, cautious, 
upward movement which has so far taken place would scarcely 
seem to have followed at all proportionately the rapidly develop- 
ing activity in trade. Although pig and finished iron makers 
have sold so heavily that they are indifferent about booking 
new business, they hesitate to advance their prices to the point 
which the present position of the market would apparently warrant. 
When the question is raised as to why prices should not be further 
advanced, the general response is that it is not desirable to give 
any undue advantage to foreign competitors, and this fear of 
foreign competition would seem to be one of the main controlling 
factors that is just now keeping down prices of both raw and 
manufactured English iron. That there is some reasonable ground 
for this fear of foreign competition has been made evident of late 
by the strenuous efforts to push the sale of American pig iron in 
this country to which I have made frequent allusion in my Lan- 
cashire notes, whilst in much the same way the Continent has 
become another keen competitor in manufactured material. This 
has apparently compelled English makers and manufacturers 
to carefully consider their position, and whereas only a few years 
back, with the state of trade that just now exists, there would 
have been no hesitation in putting up prices for pig and finished 
iron 5s. to 10s. per ton abova the rates now current, English 
makers appear content to keep their works fully going at prices 
which leave not more than a moderate margin of profit, rather 
than run the risk of diverting their trade into the hands of foreign 
competitors, This undoubted check upon any undue inflation of 
prices is, however, an advantage in giving a healthy and stable 
tone to trade generally, and although profits for the time being 


with a freeboad of 20ft. forward, and 13ft. din. aft of the super- | 
structure. The displacement will be 11,520 tons. Her engines are | but Congress has recently appropriated £52,000 for a modern ship 
to develope 10,000-horse power, and the guaranteed speed is | to replace the present old iron gunboat Michigan. This old vessel 
16 knots per hour. There are two turrets, forward and aft of the | was ,built at Erie, launched in 1843, and put in commission in 
deck-house or superstructure, and each turret wili have two 13in.' 1844. Her length is 167ft. Gin.; beam, 27ft. lin.; depth of hull 


raay not be so large, there is not the risk of a disastrous collapse 
which in past years has not infrequently followed what is generally 
termed a ‘‘boom” in the market. So far the upward move in 
prices, although it bas been slow, has, apart from purely spccula- 
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tive operations, been maintained ; and the probability is that 

with a continuance of the present general activity throughout all 

the iron using industries, which would seem to be well assured for 

come time to come, prices will go on steadily moving in an upward 
direction. , , } 

There was only a sort of partial resumption of business at the 
Manchester Iron Market on Tuesday ; the attendance was not 
more than moderate, and comparatively few inquiries of any 
moment were reported ; but apart from some of the speculative 
prands of pig iron, prices all through were strong on the basis 
ruling prior to the holidays. Makers’ quotations were in no way 
affected by the downward move that has taken place in warrants. 
In fact, as I have previously reported, their present output is 
«o fully booked they they are under no necessity to be anxious 
about new business for the present, and are certainly in a position 
to be quite indifferent to any fluctuation in the warrant market. 
[ocal makers hold to their full quotations, and the same remark 
applies to district brands. Delivered Manchester, Lancashire is 
quoted 47s. 6d. for forge to 49s, 6d. for foundry, less 24 ; Lincoln 
shire, 43s. 6d, to 44s, forge, and 46s, to 46s. 6d. for foundry ; and 
Derbyshire foundry, 50s. to 51s. net cash. Outside brands offering 
here are perhaps rather easier, and makers are finding it difficult 
to get the prices they have recently been quoting. Delivered by 
rail Manchester, makers still quote 49s. 7d. net for good foundry 
Middlesbrough, but in the open market ordinary brands are to be 
bought at 48s. 7d., and the quotation of 48s. 6d., deiivered Man- 
chester docks, is for the present unobtainable. Scotch iron, 
delivered Manchester docks, is also a trifle easier; Glengarnock 
can be bought readily at 49s. 9d., and Eglinton 50s, 3d. to 50s. 6d. 
Ordinary American brands of pig iron are nominally quoted 
{7s. 6d. net. 

In the finished iron trade makers continue well supplied with 
orders for bars, with £5 15s, to £5 17s. 6d. remaining the minimum 
for Lancashire, and £6 to £6 2s, 6d. for North Staffordshire 
qualities. Sheets also maintain the recent improvement, and 
average £6 17s. Sd. to £7 2s. 6d.; in the hoop trade, however, 
business has fallen off, but list rates are unchanged at £6 10s. for 
random to £6 15s, for special cut lengths, delivered Manchester 
district, and 2s. 6d. less for shipment. Nut and bolt makers 
report a general brisk demand, and although list rates are not 
officially advanced, there is a decided hardening up where new 
business is offered. 

A strong tone continues ta, characterise the steel trade, with 
some further hardening prices. Foundry hematites range from 
59s, 6d. to 61s. 6d., less 25, according to brand ; local steel billets 
are now quoted £4 10s. net cash ; steel bars range from £6 2s, 6d. 
to £4 7s. 6d., and steel boiler plates £6 12s. 6d. to £6 15s, delivered 
in the Manchester district. 

The position in the engineering trade—except that operations 
have been considerably interfered with by the holidays, establish- 
ments being closed in a great many cases over practically an 
entire week —has undergone no change of any moment, All 
branches continue exceptionally well supplied with work ; some 
sections, in fact, have not experienced such activity as at present 
prevails for a considerable number of years past, and the outlook 
with regard to the future continues quite as satisfactory as reported 
of late. Here and there the pressure of new business offering is 
perhaps not quite so great, but, as previously reported, this is 
chiefly due to inquiries being transferred elsewhere, owing to 
establishments not being in a position to undertake new work for 
anything like early delivery, and can scarcely be said to represent 
any real falling off so far as actual trade is concerned. 

The coal trade, considering the holidays and the season of the 
year, is maintaining an exceptionally steady position, both as 
regards the weight of business that is being put through and the 
prices that are ruling. So far as the better qualities of round coal 
are concerned, the unseasonable weather of the last few weeks has 
no doubt kept up requirements for house-fire purposes much above 
the average, with the result that pits have continued on full time, 
whilst the considerable restriction of the output caused by the 
holiday stoppages will carry them still further on into the 
summer. The result is that not only are list prices—impon 
which there is usually some giving way at this time of the 
year—fully maintained, but contracts with merchants are 
only being renewed at a substantial advance on last year's 
rates, circulars having been sent out, as the result of a 
meeting of coalowners, recommending that with regard to these 
contracts there should be a general advance of something like 1s. 
per ton. The lower qualities of round coal for steam, forge, and 
general manufacturing purposes, for which there is a continued 
active demand, as a natural consequence of the general activity 
throughout all the large coal-using industries, are also maintaining 
an equally strong tone, and inland pit prices are firm at about 
6s. 6d. to 7s, at the pit mouth. 
locomotive fuel contracts, the negotiations that have been going 
on recently have not yet been brought to any definite conclusion, 
but the colliery proprietors have held out firmly for an advance of 
9d. per ton on last year’s rates, which would represent about 6s. 6d. 
at the pit. The railway companies have these quotations under 
consideration, but it seems certain that they will not be able to 
renew their contracts within at least 6d. to 9d. of last year's 
prices. Gas coal contracts are so far only being slowly settled, 
but an advance of about 6d. on last year’s prices would seem to 
represent about an average basis where business has been put 
through. Engine classes of fuel remain steady at late rates, 
common sorts averaging 3s. 3d. to 3s. 6d.; medium, 3s. d. to 
4s, Sd.; and best qualities 4s. 6d. to 4s, 9d. at the pit. 

There is a continued active shipping demand, and the unexpected 
protraction of the South Wales dispute is keeping up prices at an 
advance of 9d. to 1s. over those ruling prior to the strike, steam 
coal, delivered Mersey ports, ranging from 8s. 6d, to 9s. 6d. per 
ton, The South Wales dispute is also bringing an increased weight 
of business to the Manchester Ship Canal, especially to the 
Partington tips, when the modern equipment for the loading of 
vessels has so far only been very partially made use of, and it is 
not improbable, now that attention has been drawn to the facilities 
existing at Partington, a considerable weight of trade for markets 
hitherto exclusively supplied by Welsh collieries may be perma- 
nently diverted to the Manchester Ship Canal. 

The formal request of the Miners’ Federation that the coal- 
owners should take into consideration the advisability of conceding 
an advance in wages—which is understood to mean a return of the 
10 per cent. reduction that the miners’ representatives consented 
to about a couple of years back, owing to the then depressed con- 
dition of trade—was brought before the specially appointed Com- 
mittee of Coalowners, consisting of representatives from the various 
districts covered by the Miners’ Federation, at a meeting held in 
Manchester on Wednesday. This matter was, it will be remembered, 
discussed at a meeting of the Lancashire coalowners held a few 
weeks back, when it was decided to refer it to a representative 
meeting of colliery owners from the whole of the federated dis- 
tricts, and in the meantime the question has also been under the 
consideration of a special conference of the Miners’ Federation, at 
which it was decided that their Board should seek an interview 
with the employers on the question, and that the districts should 
take a ballot as to what, if any, steps should be taken to enforce 
the demand. No report was furnished as to the result of Wednes- 
day’s meeting, but with regard to the feeling amongst the coal- 
owners we understand that, although many of them might not be 
averse to conceding some advance later on in the year, they are 
strongly of opinion that the position of the coal trade at present 
does not warrant a demand from the men for higher wages, and 
that consequently for the time being the matter should be post- 
poned for further consideration. 

_ Barrow.—Very marked briskness characterises the hematite pig 
Iron trade of this district, and a good inquiry is maintained from 
all the usual sources. Makers, being well sold, are inclined to hold 
back, as with current prices of raw material it is not possible to 
make a profit, except, of course, in the cases of those makers who 
own their own iron mines. Makers quote 5ls. 6d, to 52s. 6d. for 











THE ENGINEER 


563 








mixed Bessemer numbers, net, f.o.b., and warrant iron is at 
50s. 64d. net cash, sellers ; buyers, 50s. 6d. Warrants are firmer 
on the week, although a decrease in stocks of 2283 tons is reported. 
Stocks now stand at 165,903 tons, or 18,547 tons less than at the 
beginning of the year. Forty-one furnaces remain in blast, as 
compared with thirty-seven in the corresponding week of last 
year, 

Jron ore is in very brisk inquiry. Orders are coming in freely, 
ind raisers still experience much difficulty in meeting their 
delivery engagements. The business doing in good average quali- 
ties shows a slight increase, this being accounted for by the fact 
that the yield of the mines has been increased lately. Prices are 
higher at 12s, 6d. to 16s, perton for the ordinary sorts, net at 
mines. Spanish ores are in very large use ; but supplies are more 
ditficult to get, and prices are up at 17s. per ton, net at West 
Coast ports. 

Steel workers have a very full budget of work in hand. Work 
has been resumed after the holidays, and full activity is to be seen 
at all the mills. Heavy rails are very marketable. Inquiries are 
fuller, and orders are well booked forward. Makers still quote 
combination rates at £4 10s. per ton for heavy rail sections. The 
demand for shipbuilding descriptions of steel is very briskly main- 
tained, and makers not only find their hands full of orders, but 
experience a big demand for forward delivery. This inquiry affects 
plates, thick and thin, for ship construction and for boilers, 
sections, heavy and light steel castings, &c. Hoops are in large 
output, and command a steady market. Merchant qualities of 
steel are in very active request. 

Shipbuilders are fully occupied in every department, and very 
little attention is being devoted to the getting of new orders. 
Some important launches will take place within the next few weeks. 
In the marine engineering department work is very brisk, as orders 
are not only largely held, but engineers have not yet made up the 
arrears of work brought about by the strike. 

Coal is steady and firm, and full prices are ruling. 
very steady demand. 

Shipping is well employed. The exports from West Coast ports 
last week were 8171 tons of pig iron and 7895 tons of steel, as com- 
pared with 7551 tons of pig iron and 5748 tons of steel in the 
corresponding week of last year, showing an increase of 620 tons 
of pig iron and 2147 tonsof steel. The total for the year is shown 
to be 211,500 tons of pig iron and 239,658 tons of steel, as com- 
pared with 190,320 tons of pig iron and 192,990 tons of steel in the 
corresponding period of last year, showing an increase of 21,180 
tons of pig ifon and 46,668 tons of steel. 


Coke is in 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE collieries in this district are now in full swing after the 
Whitsuntide holidays. The production is quite equal to the 
demand. Consumers have ordered freely, but have been supplied. 
House coal is a little stronger, owing to the holidays. Merchants 
have less coal in hand than is usual at this time of the year, but 
valves remain unaltered, A fair average tonnage is going to 
London, Lower prices are looked for, as the market is not so 
strong as a week ago. Best Silkstones make 9s. to 9s. 6d. per ton; 
ordinary, 7s. 6d. per ton; Barnsley house, 83. to 9s. per ton; 
seconds, 7s. per ton. The trade in steam fuel is good. More 
than an average is being sent to the Humber ports, while Hull 








With regard to the important | 


and Goole are doing an increased export trade, ani Grimsby is 
| taking more for the coasting trade. The inland trade is well 
| kept up. No decision has yet been arrived at in the placing of 
steam coal contracts for the railways. About 8s. per ton for 
Barnsley hards is supposed to be the ba This is an advance of 
6d. on last year’s prices. Values are firm at from 7s. 6d. to 8s. 
per ton for Barnsley hards, and 6s. 6d. per ton for seconds, Con- 
tracts for gas coal have been placed at increased rates. Engine 
fuel of all kinds is in good demand. Nuts make 6s, to7s. per ton; 
screened slack, 4s. 6d. per ton; pit slack, 2s. 6d. per ton. Coke 
maintains good value. 

‘The holidays ran all through last week, although efforts were 
made to cut them short this year. The proposal of the Spanish 
Government to impose a tax of 20 per cent. on hematite ore has 
caused little surprise. If it was carried out, however, for any 
| length of time, it would be a serious matter. The demand for 
Bessemer and other open-hearth steel for armour and railway 
material is so great that hematite ore must be had from Spain or 
other countries. The proposed duty would mean 4s. a ton more, 
| and that would seriously increase the cost of finished material. 
All the armour and railway branches are well employed, and likely 
to continue so, as there is a number of large orders on hand. 
The iron trade is steady, and the following are the prices delivered 
in Shetlield :—West Coast hematites, 60s. to 62s. per ton ; East 
Coast, 59s. 6d. to 60s.; Lincolnshire No. 3 foundry, 46s. to 46s. 6d.; 
forge ditto, 43s. 6d. to 44s.; Derbyshire No. 3 foundry, 47s. to 
47s. 6d.; forge ditto, 43s. to 43s. 6d.; bars, £5 17s. 6d. to £6; 
sheets, £7 to £7 10s. 

The lighter trades of the city are not in a very prosperous 
condition. 

The Board of Trade returns were issued this week. In steel, 
unwrought, the exports for the month of May showed an improve- 
ment. The total amount was £222,409, as compared with £217,879 
in the corresponding month of 1897. Germany was the largest 
customer with £51,672, an increase compared with £36,221 the 
same month last year. Increases were also shown by Denmark, 
British East Indies, Australasia, British North America. The 
decreasing markets were, Russia from £41,223 to £22,310, Sweden 
and Norway, Holland, France, and the United States of America. 
In hardware there was a decrease both on the month and three 
months. The figures were for last month £118,214, and the same 
month in 1897 £179,593. For the five months £592,260 in 1898, as 
against £893,884 in the same completed period of 1897. 

The value of business done in cutlery last month was £39,032, 
and in the six months £203,210. Australasia was the largest 
customer in the completed period, with £39,412. 























NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE holiday influence having now disappeared, business has 
been resumed with a fair amount of animation, and in several 
respects the market for iron and steel shows an improvement on 
what has recently been reported. 

The demand for Cleveland pig iron is stronger than it was at 
any time last month, and though deliveries on export account are 
not equal to what they were in June of the last two years, yet in 
the aggregate the business is nearly as large, because there is a 
much larger consumption on home account than there was, 
owing to the great activity in the manufactured iron industry, 
and the decrease in shipments is counterbalanced by the 
increase in local requirements, so that stocks do not in- 
crease cither in makers’ hands or in the warrant stores. 
Production has been somewhat reduced as compared with last 
year, but there are still 95 blast furnaces at work. During last 
week some of the ironmasters were much inconvenienced by the 
short supply of coke, due to the holidays at the collieries, and 
some had to put furnaces on slack blast, the consequence being 
that the quantity of iron made fell off, and at the same time the 
quality was not equal to that made in ordinary times. The out- 
put of foundry qualities, which are somewhat scarce, was thus 
smaller, while that of forge qualities, already plentiful enough, 
was increased. The cost of production being practically the same 
for all qualities, makers were losers by turning out an unusual 
proportion of forge qualities. No, 3 Cleveland G.M.B. pig iron 
has in some cases been sold at 40s. 3d. per ton by middlemen for 











prompt f.o.b, delivery, but makers have stood out for 40s. 4}d. 








and 40s. 6d., indeed the leading brands could not be had under 
41s. No. 4 foundry pig iron has been sold at 39s. 6d., and grey 
forge at 38s. 6d. for early delivery. 

The deliveries of hematite pig iron are very active, both to the 
local steel works and for export, and stocks are small. For mixed 
numbers 51s. will be accepted, as Rubio ore is cheaper, merchants 
being ready to accept less, because freights have fallen, and average 
Rubio delivered at wharves on the Tees or Tyne can be bought at 
14s. 9d.; in fact, 14s. 74d. has been accepted where 15s. and 
15s. 3d. were paid before the holidays. The war has not so far 
interfered with the export of ore from Spain, this being larger 
than ever, as consumers are importing heavily, so as to accumulate 
a stock before the Spanish Government impuse the tax on iron ore 
exportations which they contemplate. If the tax is 1} pesetas per 
ton, as the Spanish papers announce, this will add considerably to 
the cost of the ore to our ironmasters, seeing that the tax must be 
paid in gold, and means something like 1s. 3d. per ton. Over 
27,000 tons of foreign ore are now being imported weekly into the 
Tees, nearly all from Spain. nt : 

The shipments of pig iron from the Cleveland district this month 
show badly when compared with those of the past two years: the 
quantity up to the 8th was 25,243 tons, as against 26,637 tons last 
month and 30,314 tons in June, 1897. The decrease has been 
chiefly on continental account, but better over-sea deliveries are 
looked for, because of the heavy purchases made three or four 
weeks ago. This week there have been heavy withdrawals of 
Cleveland iron from Connal’s public warrant store, doubtless 
because warrants are cheaper than makers’ iron, and on the 8th 
there was 88,922 tons held, 3734 tons decrease for the month. 
There has been no change in the stock of hematite iron held since 
the 14th ult., the quantity having remained at 45,389 tons. 

At present there are ninety-five blast furnaces at work in the 
North of England. Messrs. Bolckow, Vaughan, and Co. have 
just blown out a furnace, producing spiegel iron, at Middlesbrough. 
Messrs. Wilsons, Pease, and Co., Tees lronworks, Middlesbrough, 
are about to remodel and bring thoroughly up to date their blast 
furnace plant, and are now pulling down one of their oldest 
furnaces, erecting in its stead a furnace of considerably larger 
dimensions. The North-Eastern Steel Company, Limited, are 
having constructed, by Sir Christopher Furness, Westgarth, 
and Co., Limited, Middlesbrough, a vertical compound blowing 
engine, which will be of 2000 indicated horse-power, and is designed 
to work at a blast pressure of 151b. per square inch, which is much 
above the pressure now employed in this district, or even in 
America. A new slag wool manufactory has been erected in con- 
nection with the Cargo Fleet Ironworks. At the plant at the 
origi ual works—the Tees Ironworks, Middlesbrough—about 40 tons 
weekly are being turned out. 

The situation is most encouraging in the finished iron and steel 
trades, and it is practically impossible for some firms to accept 
orders offered to them for execution next quarter. The steel ship 
plate makers now quote £6 per ton, and very few orders are 
booked under £5 18s. 9d., while steel ship angles are firm at £5 15s. 
Iron ship plates are strony ut £5 12s. 6d., and iron ship angles 
have been advanced to £5 7s, 6d., there being plenty of buyers in 
these branches. Common iron bars are steady at £5 10s.; and 
steel sheets—singles—at £7 2s. 6d. All these prices are for 
delivery on trucks, and less 25 per cent. discount for cash on 10th 
of month following delivery. Heavy steel rails are nominally at 
£4 10s. net at works. Messrs. Bolekow, Vaughan, and Co. are 
adding to the gas-producing plant in connection with the Bath 
furnaces at their Eston Steel Works. 

The North-Eastern Railway Company have within the last week 
or two put a tablet on the wall connected with the Bridge-road 
crossing at Stockton, on which it is stated that ‘‘ The first rail of 
the Stockton and Darlington Railway was laid on the adjacent 
level crossing in May, 1822.” The small house just opposite to 
this was the first railway station in the world. On it can still be 
seen the space once occupied by the station clock. On the tablet 
is a representation of the first locomotive, now at Bank Top 
Station, Darlington. ® 

The members of the Cleveland Institution of Engineers, and the 
Foremen Engineers and Draughtsmen’s Associations from the 
Tyne, Wear, and Tees, paid a very pleasant and instructive visit to 
what are practically the new engineering works of Sir Christopher 
Furness, Westgarth, and Co., Limited, at Middlesbrough. The 
works were purchased by the company from the old Teesside Iron 
and Engineering Company within the last two years, and since 
then have been entirely remodelled from thé designs and under the 
superintendence of Mr. T. Westgarth, the managing director. 
They are now amongst the most extensive marine engineering 
establishments in the North of England, and, as notified in these 
columns last week, have engines in hand for some of the largest 
vessels building. It is noteworthy that electric power has been 
applied to every part of the establishment. It drives and lights 
the entire works, with the exception of two lines of shafting which 
are driven direct from the engine. The installation has cost some 
£10,000, and the firm speak very highly of the efficiency and 
economy resulting. A vertical triple-expansion engine of 400 in- 
dicated horse-power provides the electricity, and steam is supplied 
by amarine type boiler, fitted with Howden’s system of forced 
draught, and working at 2(0 lb. pressure. In the works were 
shown the remains of the engines of the oil steamer Attila, which 
stranded on the coast of Denmark! then took fire, and was 
abandoned. The vessel was, however, refloated, and is now being 
re-fitted in the graving dock at Middlesbrough. Mr. Westgarth 
supplied the original engines, and will also fit the new engines of 
the steamer. The visitors were shown through the boiler shop, 
foundries, &c. In one of the yards were some “ Blake” patent 
boilers, of which the firm are the sole makers, 

The demand for coal] is better this week, large sales being made, 
particularly of steam coals, the local coalowners continuing to 
profit by the prolongation of the strike in South Wales. Best 
Northumberland steam coal is realising 12s. 6d. per ton f.o.b., and 
smalls 4s. 6d. to 4s, 9d. The sale of bunker coals is very active, 
and large numbers of steamers have this week arrived in the Tyne 
for them, this enabling coalowners to get a higher price ; in fact, 
even 10s. per ton has been paid, and the general price seems from 
9s. to 9s. 6d., or from 6d. to 1s. more than was reported last week. 
Gas coals are also in excellent demand, and between 8s. 6d. and 
8s, 9d. per ton f.o.b. is paid. The orders for the-large quantity of 
coal required by the London Gas Light and Coke Company have been 
almost all placed in Durham, and it is reported that the directors 
have not actually arranged to buy any coal in Germany, and that 
if they do it will not be because of the price, which is 1s. 3d. 
above last contracts, but on account of the inability of the Durham 
coalowners to undertake the orders. Coke has been scarce during 
the last fortnight ; for blast furnace coke 14s. per ton delivered 
equal to Middlesbrough is the price, and for foundry coke 17s, 6d. 
to 18s. 6d. f.o.b. 

The March-April statistics obtained by Mr. Waterhouse for the 
Board of Conciliation and Arbitration for the Manufactured Iron 
Trade of the North of England are generally satisfactory. The 
average realised price of all kinds of manufactured iron was 
£5 2s. 9°42d. per ton, an increase over the previous return of 
5°49d. This having brought the price to over £5 2s, 6d., the 
puddlers are entitled to an advance from Monday last of 3d. per 
ton, and other mill and forge wages will be advanced 25 per cent., 
thus bringing them back to the figures that were paid in February- 
March. Iron rails advanced Is. 6°37d.; plates, 3°49d.; bars, 
10°07d.; and angles, 1s. 8°38d. The average price—£5 2s, 9d.— 
is the highest that has been reported since December, 1892, and it 
is 8s. 8d. better than the minimum that has since been brought 
out, viz., £4 14s. 1d. in June, 1895, The statement shows that 
the improved condition of affairs has been brought about chietly 
by the animation in shipbuilding, for the output of plates has 
increased from 8793 tons to 11,020 tons, and the quantity forms 
41°28 per cent. of the total, whereas in the previous return plates 
formed only 38°04 per cent. At the same time, angles have 
improved from 2369 tons to 3370 tons, or from 10°25 to 12°63 per 
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cent. of the total. The aggregate deliveries were 15 per cent. 
better than those of the previous two months, as will be seen from 
the following summary :— 


Sales During the Two Months End: ng 30th April, 1898, 
Average net 
selling price 
per ton. 
rs. d. 
16 10°50 
1s F 
ti 


Percentage 
oO 


total. 


oe Weight invoiced 
Yeser eh C . 
Description. Tons cwt. qr. Ib. 
Rails 60S { sx 4 
Plates 11,020 3 a A 
Bars 11,695 : 5 
Angles .. .. 8,370 o 


100-00 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been comparatively little animation in the specula- 
tive department of the pig iron trade in the course of the past 
week. Prices had been gradually declining for a week or two, so 
that there was no inducement to outsiders to come into the 
market. Indeed, the unexpected fall in values is reported to have 
induced a number of operators who have recently been dealing in 
warrants to relinquish, for the present at least, their connection 
with the market. In the last day or two an unfavourable influence 
has been exerted by the unsatisfactory view taken on ‘Change of 
the Board of Trade returns, In addition to these considerations, 
it may be noted that several influential operators are understood 
to be interested in the fall in prices, and exerting themselves to 
carry it further. The amount of business done in warrants has 
accordingly been limited. 

Scotch warrants have sold from 46s. 2d. to 46s. 04d. cash, and 
iis, 4$d. to 46s, 3d. one month. In Cleveland ordinary iron there 
has been very little doing, the recorded prices varying from 
10s. 1}d. to 40s. $d. cash, and 40s. 4d. to 40s, 3d. one month. 
Cumberland hematite has been done at 50s. 64d and 50s. 6d. cash, 
and 50s. 10d. to 50s. 9d. one month. Middlesbrough hematite has 
been quoted at 50s. 6d. to 50s. 9d. cash, and 51s. one month. 

The reports with reference to the discoveries of fresh supplies 
of hematite ore in the West Cumberland district have excited much 
interest in the West of Scotland. At present, however, the con- 
sumption of Scotch-made hematite pigs is growing at a much more 
rapid rate than that of Cumberland iron, and the output is larger 
than at any former time. There are 43 furnaces producing hema- 
tite pigs, against 35 at this time last year. Merchants quote this 
class of iron 55s. per ton, delivered in railway wagons at the steel 
works. 


Another furnace has been placed on basic iron at Glengarnock, | 
and the six furnaces that were extinguished there some weeks ago | 


are all again in operation. 


There are 32 furnaces making ordinary pig iron, and the total | 
number now in operation in Scotland is 81, compared with 80 at | 


this time last year. Stocks of pig iron in the Glasgow stores have 
been reduced about 200 tons, and are now 7680 tons less than at 
the beginning of the year. 

The prices of G.M.B. iron are somewhat easier in sympathy 
with warrants, but the special brands are firm, and in one or two 
instances they have been tending bigher. 
Nos. 1, are quoted f.o.b. at Glasgow, 46s. 74 Nos, 3, 46s. 14d.; 
Wishaw and Carnbroe, Nos. 1, 46s. 6d.; Nos. 3, 46s. 3d.; Clyde, 
No. 5 ‘ . 
hls, 6d.; No. 3, 47s. 6d.; Summerlee, No. 1, 52s.; No. 3, 47s. 6d.; 
Coltness, No. 1, 55s. 6d.; No. 3, 48s.; Glengarnock at Ardrossan, 
No. 1, 51s. 3d.; No. 3, 46s. 3d.; Eglinton at Ardrossan or Troon 


and Dalmellington, at Ayr, Nos. 1, 47s. 4d.; Nos. 3, 46s.; Shotts 
at Leith, No. 1, 52s.; No. 3, 48s. 6d.; Carron at Grangemouth, 
No. 1, 57s.; No. 3, 48s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5922 tons, against 4651 tons in the corresponding 
week. There was dispatched to the United States 25 tons ; South 
America, 40; India, 90; Australia, 200; France, 10; Germany, 
145 ; Russia, 750; Holland, 130; Belgium, 25 ; China and Japan, 
100 ; other countries, 198 ; the coastwise shipments being 3909, 
against 1984 tons in the same week of last year. 

There is great activity in the different branches of the ship- 
building trade. The employers have offered to most of the work- 
men an advance of 4d. per hour, and the general opinion appears 
to be that this will be accepted. The advance will not in any case 
take effect till the autumn. ; 

The coal trade is active, both in the home and export depart- 
ments, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
THERE Was again a falling off in coal totals foreign at the docks, 
Cardiff, last week, and prices have ruled slightly easier. 


Last week the totals despatched from Cardiff was only 70,000 | 


tons. This includes the shipments from the Bute Docks, Penarth, 
und Barry. Swansea despatched 26,769 tons, and will have a good 
total this week, as a number of vessels are loading, and to load, 
anthracite coal for the Pacific Coast ports. Newport, Mon., 
showed a marked improvement last week, despatching 10,732 
tons foreign, and 6086 tons coastwise. 

The importation of pig iron is decidedly on the increase, and 
will be required to fill up stocks. During the week cargoes have 
come to Wales from Workington, Harrington, Millom, and other 
quarters, Swansea alone imported 1095 tons, 348 tons of steel 
scrap, and 3478 tons of iron ore. The Cyfarthfa Company 
received this week consignments of iron ore from Bilbao, and the 
Dowlais Company from Bilbao and Garucha. 

Mid-week on ’Change, Cardiff, the position of the coal trade was 
reported as unchanged. Inquiries for steam coal were plentiful 
enough, the difficulty found was in getting supplies for anything 
like prompt shipment. The latest quotations were as follows :— 
Best steam, 20s. to 21s.; drys, 15s. to 16s. 6d.; best Monmouth- 
shire, 17s. to 18s.; seconds, 14s. to 16s. Best steam, small, 9s. 6d. 
to 10s.; seconds and inferior sorts, 7s. to 8s. f.o.b. Best house 
coal, 17s, to 20s., showing a slight weakness since Saturday, when 
quotations were 18s. to 20s. No. 2 Rhondda, 12s. to 13s.; small, 
7s. 3d. to 7s. 6d. Patent fuel, 16s. to 18s.; coke, 18s. to 25s., trade 
dull. Pitwood unchanged. 

Swansea prices: Anthracite, 12s. to 12s. 6d.; seconds, 11s. to 
lls. 6d.; ordinary large, 10s. to 10s, 6d.; small rubbly culm, 5s. 9d. 
to 6s. 9d., all delivered f.o.b. Swansea, cash thirty days, less 24. 
Steam coals and bituminous remain unquoted, prices subject to 
private arrangement during strike. The smaller collieries continue 

At Llanelly the whole of the collieries are full of work, but 
sreat Mountain” being in the Association, anthracite ex- 
rts are greatly affected. 

Swansea again exported largely in patent fuel—8450 tons. 
Prices of patent fvel and of coke remain subject to private 
arrangement, 

Iron and steel quotations are still confined to the Swansea 
district, and the list is deplorably small, Welsh bars, sheets, iron 
and steel, and steel rails, being generally eliminated. On ’Change, 
Swansea, the attendance continues good, In the pig iron market, 
to the surprise of many, warrants this week showed a drooping 
tendency, and the impression was strong that this was due to 
‘*bear”’ sales or holders seeking to realise. Producers, however, 
hold firmly for higher prices, as it is now tolerably certain that 
the tax upon Spanish ore will be fixed at about 3d. per ton, and to 
this must be added increased freights, leading to higher figures 
for ore. 

Latest quotations are:—Glasgow pig iron warrants, 46s. 1d. 
cash, buyers; Middlesbrough, No, 3, 40s, O4d., and 40s, 1d. 


husv. 


Govan and Monkland, | 


No. 3, 47s. 6d.; Gartsherrie and Calder, Nos. 1, | 


| 
| prompt; other numbers in proportion. Hematite warrants, 
| 50s. 6d, for mixed numbers, f.o.b.; Cumberland according to 
| brand. 
Siemens tin bars, best, £4 10s., delivered in the district, net 
|} cash. Tin-plate, makers’ quotations :—Bessemer steel cokes, 10s, 
| to 10s. 3d.; Siemens, coke finish, 10s. 3d. to 10s, 6d.; ternes, per 
| double box, 28 by 20 C., 19s., 19s. 6d., to 21s.; best charcoal, 11s. to 
| 12s, 6d. ; wasters, 6d. to 1s, less ; Swansea, cash, Prince of Wales 
Dock, less 3and 1 per cent. Block tin, £67 17s, 6d. to £68 7s. 6d. 
Iron ores: Tafna, 14s, 6d.; Rubio, 15s. Tin-plates are in fair 
demand, but most of the business is for prompt delivery. 
| Last week the shipments from Swansea totalled 42,292 boxes ; 
receipts from works, 46,423 boxes. Present stock in dock ware- 
| houses and vans, 162,573 boxes, as against 158,442 boxes this day 
| week, and 186,526 boxes at this day last year. 

In the Swansea Valley the productive power is visibly improving, 

| though so far the average is yet 2000 boxes behind. The Morris- 
| ton and Midland, the Beaufort and Upper Forest, were fully 
engaged during the week. Cwmfelin, Cardonnel, Park, Clydach, 
and Pontardawe—two—began on Tuesday morning. The output 
of steel was on a par with that of the preceding week, At Pon- 
tardawe, four of the five smelting furnaces, two basic and two 
Siemens, were tapping regularly ; the other one is to be ready ina 
day or two, and it is anticipated that another furnace will be 
erected shortly. The majority of the bar mills throughout the 
district were at work last week. Bars, as may be inferred, with 
the total absence of all consignments from the mills, are in strong 
request, 

Foundries are reported very quiet, some doing absolutely 
nothing. 

At Briton Ferry there was a marked decrease in the production 
of steel bar and tin-plates owing to the holidays. There was an 
average make of hematite iron at the Briton Ferry works. 

There is some degree of hope at Llanelly that the Morewood 
Works will soon be in action again. 

An important find of coal has just taken place at Tynywern 
Colliery, Glanamman Cwmamman, when the 5ft. seam was struck 
after five months’ work. 

At the monthly meeting of the Assessment Committee, Swansea, 
this week, wholesale reductions were carried out on a large num- 
ber of tin-plate works. This foreruns a widespread appeal for 
relief by collieries and ironworks, when the burden transferred to 
the ordinary ratepayer is expected to exceed anything known, 

The Gwendoline Steamship Company has been registered, 
principally by capitalists of Newport, Mon, Capital, £11,000 in 
£11 shares, 

Provisional order has been granted for the electric lighting of 
Penarth. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

NEARLY all branches of the iron industry are well employed, 
and a fair amount of fresh work comes in every week, but there 
| have been no alterations of importance noticeable as regards 
quotations, the general tone of the market being firm and healthy ; 
if the present lively activity in the different departments con- 
tinues, or increases, as it is likely to do, prices will also meet with 
an improvement. 

Silesian, as well as Rhenish-Westphalian ironmasters, state their 
concerns to be, almost withcut exception, fully occupied, and there 
is a good deal of animation perceptible in the local trade. Ex- 
ports are fairly good, but there is room forimprovement. A rising 
| demand is experienced in the pig iron department, and the 
malleable iron trade is exceptionally active. The majority of the 
steelworks have their order books filled up to end of present year. 
Breslau dealers have raised the prices for teal M. 2°50 p.t., those 
for plates M. 5 p.t., so that present quotations for the former 
would be M. 155 p.t., for the latter M. 160 p.t. free Breslau. Cast- 
ings met with an advance of M.1 per 100 kilos. The wire mills 
have been in a slightly better position lately, owing to the improve- 
ment in export. 

Last week's quotations for the different sorts of raw and finished 
iron were as under :—Spiegeleisen, 10 to 12 per cent. grade, M. 66 
to 67 ; good forge quality, M. 58 to 59; iron for steel making, 
M. 60 to 61 ; German Bessemer, M. 61 ; basic, free place of con- 
sumption, M. 60°50 ; Luxemburg forge pig, M. 49°80 ; Luxemburg 
foundry pig, No. 3, M. 52; German foundry pig, No. 1, M. 67 ; 
No. 3, M. 60; German hematite, M. 67; common bara, M. 155; 
plates in basic, M. 137°50 to 142°50; heavy plates for boiler- 
making purposes, M. 157°50 to 180; sheets, 135 to 145, all per ton 
at works, 

Owing to the fairly warm weather of the last week, consumption 
in house coal has been slightly decreasing on the Silesian coal 
market, and stocks have here and there been rising. As the 
demand for engine coal, however, has been quite as strong, or 
perhaps even stronger than before, the tone of the coal trade con- 
tinues exceedingly firm. During the first two weeks in May, 
consumption in engine fuel was about 5000 tons per day more than 
during the same period in the year before, which is equal to an 
increase of 11 per cent. Demand for coke is sv strong that the 
cokeries find some difficulty in satisfying their customers. 

Little life is stirring on the Austro-Hungarian iron market, 
especially in merchant iron a very moderate trade continues to be 
done, and sheets as well as all sorts of wire articles remain de- 
cidedly neglected. The business in structural iron is pretty lively, 
on the whole. 

Current list rates are as follows :—Styrian bars, 112 to 122 f1.; 
ditto Bohemian, 110 to 114 fi.; ditto Hungarian, 108 to 112 fi.; 
girders, 111 to 125 fi.; steel plates, 132 to 165 fl.; boiler plates, 150 
to 180 fl.; all per ton free Vienna. Styrian pig iron is quoted 45 
to 51 fl, p.t. at works. 

A fair inquiry comes in for most sorts of Austrian and Bohemian 
coal. The Hungarian Minister of Commerce has granted a reduc- 
tion of 30 per cent. in tariffs for coal sent to Roumania. This 
enabled the Roumanian State Railways to sign a contract with the 
Salgo Tarjan Pit Coal Company concerning the supply of 10,000 t. 
coal from the Petrozsenyer collieries. The Roumanian Railway 
Administration had first given an order for 80,000 t. coal to a 
colliery in South Wales, at 28°30 f. p.t. free Galatz or Braila. The 
Welsh colliery, however, being unable to fulfil its engagement, the 
Railway Administration granted part of the contract—20,000 t.— 
to the Rhenish - Westphalian Coal Convention, at 25f. p.t. free 
Galatz or Braila, and 10,000 t. to the Petrozsenyer collieries, at 
20f. p.t. free Predeal. 

In Belgium, pig iron is in very good call, and has therefore been 
extremely firm in price, advances having even been quoted in some 
cases, Foundry No. 3, for instance, went up as high as 54:50f. 
p.t. Demand and inquiry for manufactured iron and steel also 
shows an improvement, which, it is to be hoped, will increase, for 
some articles of manufactured iron have been quite neglected of 
late. The owners of the blast furnace works have resolved to form 
a syndicate, with one place of sale for both inland and foreign 
trade. Exports in rails continue to show a falling off against pre- 
vious year. 

Reports given of the Swedish iron trade are satisfactory, all the 
iron and steel-producing establishments being wel! occupied. 
Export in Swedish iron during the first four months of present 
year amounted to 47,957 t., against 47,965 t. in the previous year. 
Export in bars was 31,845 t., or 1200 t. more than during the cor- 
responding period last year. Export in iron ore amounted to 
164,280 t., against 159,982 t. in the year before. 

In South Servia a healthy sort of trade was done lately in iron 
and iron manufactured goods. Especially railway requirements 
and agricultural implements have been bought largely. There 
were imported to Nisch last month from Austria-Hungary two and 
a-half wagons steel at 16°50f. per 100 kilos., and two and a-half 
wagons wire nails at 8°60f. free Nisch. Germany sent two wagons 
bars and hoops and one wagon mannfactured iron, and there were 














also imported from Germany 170 scythes at 25°50 and 48f. per 109 
according to quality. , 

An official statement given by the Rheuish- Westphalian Gace, 
shows German general import in April of present year to hav! 
been, in 1000 kilos., 3,490,391, against 3,354,594 in “April, 1897 
A rise is chiefly noticeable in the import of cotton (4 10:99)" 
drugs and colours (+ 119,454), flax (15,233), wood (50,838), of 
(10,181), woo! and worsted artitles (12,044), while import in scra 
(20,701), iron and iron manufactured goods (14,110), earth, or: { Ds 
(21,539), corn (25,140), groceries and sweets (14,387), shows “ 
falling off. Total import during the first four months of present 
year was 12,262,410, against 11,212,363 in the same period the year 
before. Export was 2,363,466 t., against 2,222,689 t. in’ 4 


r 4,646 the 
previous year, 





AMERICAN NOTES, 
(From our own Correspondent.) 
New YORK, May vith 

THE commercial and manufacturing conditions are being 
strengthened by daily developments. The European cereal and 
machinery requirements are quite large, and there are promises of 
further improvement under reasonable freight rates. The railways 
have earned 17 per cent. more net earnings than for same three 
months last year, and 13 per cent. in gross earnings. The banks 
are very liberal in their loans, The importation of gold appears 
to be temporarily suspended. Our statistics for past ten months 
show that exports aggregate 514,000,000 dollars more than imports 
for same ten months, The highest balance ever reached before jn 
any twelve months was 300,000,000 dollars, Gold receipts during 
the past ten months, 89,250,000 dollars. Silver net exports 
193 million dollars, Trade exports are expanding. Arrange. 
ments are being made for large exports of iron and_ steel, 
Locomotive work is just now very promising. On account of the 
Spanish affair consumptive requirements have checked up, but there 
are held up demands of rather portentous magnitude — sutticient, 
in the opinion of some conservative authorities, to raise the question 
as to the sufficiency of our maximum capacity ; on this, however, 
there need be no anxiety. The probabilities are that prices will 
harden all around, and this would only be fair to the iron and stee| 
makers, who have for years been putting up with what to them are 
small returns on their investments. With all our enormous pig 
iron capacity, which may be safely put at 250,000 tons per week, 
allowing for accidents, there is no probability of a surplus when 
normal] conditions return. The strength of the market lies in the 
aggregate requirements of the multitude of small plants which 
have been doing but little for two or three years. 


NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


No settlement of affairs in coal trade having been arrived at, 
can give no quotations for either steam or house coal. Coal 
exports for the week ending June 4th were :—Foreign, 10,732 
tons ; and coastwise, 6086 tons. Imports for week ending 7th 
were :—-Iron ore, 8959 tons; pig iron, 2800 tons; pitwood, 1839 
loads ; phosphates, 210 tons ; 1500 sacks grain; and 31,000 gallons 
of creosote. 

Pig iron: Scotch warrants, 46s. 1d.; hematite warrants, 50s, 64d, 
f.o.b, Cumberland ; Middlesbrough No. 3, 40s. 1d. prompt; Mid 

brough hematite, 51s. Iron ore: Rubio, 13s, 9d. to 14s. ; Tafna, 
3s. 3d. to 13s, 6d. Steel: Siemens steel tin-plate bars, £4 10s, 
delivered in the district, cash. Pitwood, 15s, 6d. to 16s, London 
Exchange Telegram: Copper, £51 5s.; Straits tin, £67 15s, Freights: 
Firm. 


THE 


THE Roya Society's CONVERSAZIONE, The second annual 
conversazione of the Royal Society was held at the rooms in Bur 
lington House last night. The guests were received by th 
President, Lord Lister, and Lady Evans, The attendance was, of 
course, very large. Among the exhibits, many of which appeared 
also at the first annual conversazione a month ago, the spectrum of 
Krypton, the gas only recently discovered by Professor Ramsay, 
attracted the greatest attention, not that to the uninitiated the 
spectrum conveys much, Amongst exhibits of engineering interest, 
Mr. Linden’s wave-propelled boat, showed by Mr. Giinther, may be 
mentioned ; whilst electricians would find most interest in Mr. 
Cassella’s exhibit of Stelje’s printing telegraph, and the exhibit by 
the Direct Telephone Exchange Syndicate of their system, which 
obviates to a large extent some of the disadvantages which now 
obtain in telephone exchanges. 

STERN-WHEEL STEAMERS FOR THE RiveR MAGDALENA,—The 
West India and Pacific Company's steamer Yucatan, leaving Liver- 

001 on the 4th inst., carries among her cargo the steamer Martinez 
3ossio, being the first of two stern-wheel steamers just constructed 
by Messrs. Yarrow and Co., Poplar, London, E., for the river Mag 
dalena, Colombia, South America. Thisriver is being opened up more 
and more every year, and, although the depth of water in parts is 
so little that the river fora long time was looked upon as not being 
navigable, the type of boat of which Messrs Yarrow have built a 
large number has so far mastered the difficulty that a large and 
lucrative trade is now being carried on by their means. The 
dimensions of the two boats lately constructed are :—Length 
150ft.; beam, 3lft.; depth moulded, 4ft. 9in. They will be driven 
by compound surface-condensing engines, and fitted with a boiler 
of the locomotive type weighing 134 tons. About 270 tons of cargo 
can be carried on adraughtof 2ft. 9in., this draught being gufficiently 
light for the purposes of navigation in nearly all the higher reaches 
of the river. 

LAUNCH OF A RusstAN WaARSHIP.—On 19th May, in the presence 
of their Majesties the Emperor and Empress, and members of the 
Imperial Family, was launched from the slip of the Baltic Ship- 
building and Engineering Works in St. Petersburg the first-class 
armour-clad_ Peresvet, of the following dimensions :—Length 
between perpendiculars, 401ft. 3in.; length over all, 454ft. 6in.; 
breadth, 71ft. 6in.; draught on even keel, 26ft.; displacement, 
12,674 tons; indicated horse-power, 14,500; coal bunkers, 2000 
tons ; speed, 18 knots, The keel was laid on 24th October, 1895, 
and the ship officially named by the Emperor on the 19th Novem- 
ber, 1895. At the time of launching 80 per cent. of the work was 
ready. From October, 1895, till July, 1896, 42,000 poods of steel 
were worked in, which amounts to 6000 poods per month ; from 
July, 1896, till launching, the average was 10,000 poods per month. 
The under-water partis sheeted with 4in. teak planking, and copper 
sheathed. The engines, made by the Baltic Works to their 
designs, consist of three sets of triple-expansion engines of equal 
power. Previous to launching, the following auxiliary machinery 
was erected on board :—10 auxiliary engines, 30 for the boilers, 
and 8 for the main engine, in all 48. The ship has six stokeholds 
in three water-tight compartments, having in all 30 Belleville boilers, 
which have all been fitted on board previous to launching. Th¢ 
armament consists of 10in., 6in., 75 mm., 47 mm., and 3/7 mm., 
guns. By the number of guns and power of quick-fire artiller) 
the armour-clad Peresvet is a most powerful fighting ship. She 
is fitted with Whitehead torpedo tubes, 16 boats and launches, and 
has a belt of Harvey armour and protective decks ; double bottom 
in 152 cells, Previous to launching the following weights were put 
on board :—Ship steel, 270,000 poods ; bolts and nuts, 1390 poods ; 
copper sheets, 1900 poods ; brass castings, 8413 poods ; fittings, 
9390 poods ; anchors and chains, 2820 poods ; machinery, 11,05! 
poods ; boilers, 36,000 poods ; wood, 28,500 poods ; cement, paint, 
&e., 4670 poods ; armour bulkheads, 14,935 poods ; total, 385,977. 
She has brass stem and stern posts and stern brackets, and rudder 
frame of brass cast at the Baltic Works. The boilers were also 
made at the same works, The whole of the material for this ship 
was made in Russia, 
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THE PATENT JOURNAL. 
densed from “The Illustrated Oficial Journal of 
Cond Patents.” 


Application for Letters Patent. 





+,* When inventions have been ‘‘ communicated " the 
*name and address of the communicating party are 
printed in italics. 
24th May, 1898. 
1.712. COMPRESSION Pumes of Rerricerating Ma- 
CHINE, L. Wepner, London, 
LT 13, DRIVING STONE-SAWING Macuinery, G. and J. 


Rushworth, Burnley. 


7M AcetyLeNeé Lamps, F. M. Rogers.—(C. 8. Forles, 


ll, 
F ) 

1,715. Me cervLENE L AMPS, 
Fran 

11,716. 
Eine 


F, M. Rogers.—{C. S. Forta, 

7 yLENE Lamps, F, M. Rogers. —(C. S. Forbes, 

go LENE Lamps, F, M. Rogers.—{C. 8. Fortes, 
unce. 

uk c eis Pepa-rins, H. Garner, Liverpool. 

i719. Hat FASTENER, J. Sutton, Liverpool. 

11720. Ratsep Cuaracrers for Reapino by the Biinp, 

§, A. Thompson, Manchester. 

. ADVERTISING, J. W. Jordan, Derby. 

- ATracHiING Door Hanpves to Sprinpies, J. T. 

of ilconer, Glasgow. 

Maxine and Breakina Evecrric Circuits, J. 

ven and C, Hamilton, Glasgow, 

4. TREATMENT Of ByE-PRODUCTS in DisTILLERIES, 

Watt, Glasgow. 

SEAL or LocKING Device, K. E. von Rueber, 


il 









Il 2 


Jj.and J. F. 






yr for Face-pLates of Latugs, E. Ekerdt and 
Zell, Glasgow. 
11,727. F male for Mercerisino YARNS, J. M. Collins, 














* Glasgov v ’ 

Il, 738. Mai uinERY for Dyerno Yarns, J. M. Collins, 
Glasgow 

11,729. Devine Back for Cycres, E. B. Killen, 
Glasgow. 

11,790. Concentric CkILinG Ross, A, A. Smethurst, 

iley, near Manchester. 
73], INCANDESCENT Lamp Gongs, English Indus- 

os or Limited, and G. E. Heyl-Dia, Manchester. 





11,732. Measuninc Current for Evecrric Lamps, 
English Industrials, Limited, and G. E. Heyl- Dia, 
Manchester. 

11,733. Maxine ue Rissons, W. Pitfield and 8. Hard- 
_ castle, Manchester. 

734. ProrELLInGc AiR Compressors, ( 
Mi idlesbrough. 
1,73). PoLIsHING 

mingham. 

36. Cotourtnc Matrers, R. Holliday and Sons, 

‘Limite i, J. Turner, and H. Dean, London. 

7 . Bu LIARD-TABLE Cusnions, B, Donkin, Reigate, 





}. A. Embleton, 


Macuinery, G. F. Chutler, Bir- 





38, O1L-MOTOR Enoines, F. W. Lanchester, Bir- 


mingham. 
11,739. Marcu Sranps for 


ADVERTISING, J. Alverti, 





, Cheshire. 


Sale 
740. Mouse Trar, 8. Bott and C, Turner, Birming- 
ham. 

11,741. The Secure Lapper Stray, F. J. Carter, Chelten- 


ham. 

1,742. SunaicaL AppLIANces, J. Clarkson, London. 

1,743. ArmospHeric Burners for O11 LAMPS, J. H. 
Woo lroofe and J. W. B. Wright, London. 
744. Fire-resistinc Biinps, E. W. 
“Ton jon. 

. Firk-Licnters, W, F. 








Dennison, 


Meyer, Halifax. 


LocKiING Srorrer for Eraser Bortrves, E. K. 
London. 
‘7, PACKING puna, P. Stern, Manchester. 


Letrer Fixx, I . Edgar, Bristol. 

l Joints of Gun can ps, W. D. Stivers, London. 

] +30. APPLYING DisINFECTANTS, &e., J. Willoe ks, 
Broughty Ferry, N.B. 

11,751. RounpasouTs, A. 

111752. Cases for Packina 
London. 

11,753. ApHEsiIveE Compounps, A. J. 
oe United States.) 

11,754. TREATING Raitway Roap Beps with Om, J. H. 
Niche 1, London, 

11,755. Stencittinc Macuines, A. J. Boult.—(G@. W. 
Cummings, United States.) 

736. Firtixcs for [NrLATING BH. X. 

Je arvois, London, 

. Junction Boxes for ConNECTING 

Win gs, T. McEwan, Edinburgh. 

l Wuexts of Veutctes J. Corps, London. 

] 750, Comeutinc Scatxes, H.  Birkbeck.—{7Th« 
American Computing Scale Company, United States.) 
11,760. Cuiup’s Sarety Sprinc Swine, M. A. Walker 

and T, Wilson, London. 
11,761, Steam Enoing, J. A. Reardon, London. 





Davy, Leeds. 


Burrer, J. McMahon, 


Boult.(¢. M. 






APPARATUS, 


ELEcTRIc 





11,762. Wing-cootine Apparatvs, C, 0. Golle, London. 

11,763. Brake for Front- STEERING CYC LES, J. a Jones, 
london. 

11,764. Brusa for Wasainc Bortries, J. W. Nathan, 
London. 


and G. A. 


11,7 a LocKING 








the Covers of Books, G. 


1, and W. C. Collect, London, 
Mi , VALVE-CONTROLLING Devices, R. B. Strong, 
andon, 
ll, Automatic Rattway Coup ines, F. W. Golby. 
(— Ehrlich, Piirglitz. 
— Tuninc Pins, H. Miiller and W. Dunkley, 
ndon, 


and L. 
J. Daw and H. B. 


11,769, Snow Cases, 
Birming sham. 

11,770. Roap SCARIFIERS, 
London, 

l . CentriruGAL Governors, W. Lynen, London. 

' hee OIN-FREED DeLiverRyY Macuines, G. Larken, 
va on. 

» PERMANENT MaGnets, C. Thompson, London. 
IMPRESSING MacuinEs, W. P. Thompson.— 

S. de Table, United States.) 

. Preventina the FRauDULENT BortTiinc of 
ha W. P. Thompson.—(W. Abbott, New South 

11,776. Frames for Wincugs, J. Esplen, Liverpool. 

ay . = STING CYCLE-DRIVING CHatns, A. Fowler, 

erpoo. 

11,778, MaGazine Bout Guys, G. Schon, A. M. Carlsen, 
and A, P. Hendrickson, Liverpool. 

11,779, OversHors, L. E. Campbell, Liverpool. 

11,780. Nitrate of Sopa, F. G. Welch, London. 


Myers, and E. Hunt, 


Sanders, 














11,781. ACETYLENE Gas, E. Francetti - Schieroni, 
London. 
11,782, Motive-rower Enarng, J. H. Tangye and W. 


Johnson, jun., 
11,783 Coxpuctors for ELectric 
oa (W. A. P. Willard, jua., United States.) 
784. Hotpixa Down Carvers, H. H. Lake. —(W. 

"tek trdson, United States.) 
11,785. Rock-pRILLING ApPaRAT’s, J. G. Le 


L London, 
FILTERING Water, O. H. and W. M. Jewell, 
H. Lake.—(M. 


London, 
Raitways, H. H. 





oyner, 





THERMOSTATIC 


787. Vatves, H. 
Leitch, United States.) 


igi Sticks of SEALING Wax, I. Lambert, London. 
1 ag TENTERING MACHINES, é. J. Gadd, London. 


Urinisinc Pressure in WATER Pires, F. 
Berardi, London. 
11,791, BL ANK Books, 1 
. - R. Thomas, yr Tal 

11,71 2. WINDING MECHANISM for PoLyPHONES, Haydon 
7 a Urry, Limited, and G. Haydon, London. 
- 19% 2 AGAR Houprr, L. Cohen, London. 
1! oe Come A. J. Boult. (BE. Fermond, France.) 
a _— RICYCLEs, O. Heitz, London. 

3796, EYELETING Mac MINES, H. H. Lake.—(C. Whitte- 
tie United States. ) 

197, Eyg-oiassks, J. Pillischer, London. 


Elliott, G. B. Rogers, and 








11,824. 


| 11,821. 


11,798. Siuapes for Prorectina the Eyxs, J. Pillischer, 
London, 

11,709. Treatment of Peat, BE. Rischgitz, London. 

11,800. Saw Txern, C. H. Douglas, London. 

11,801. Prorecrina IRON from Oxtpa' TION, F. Siemens, 
London. 

11,802. Fur. Biocks, W. B. Hartridge, London. 

11,803. INCANDESCENT Lampe Burners, O. Imray.— 
(Herren Kuhnt and Diessler, Germany.) 


11,804. Mactinac and Dryina Grain, J. Sleeman, 
London. 

11,805. Turnxinac Music Leaves over, R. J. Ross, 
J iverpool. 

11,806, Screw Proretiers, J. T. Morris and R. K. 
Spencer, London. 

11,807. Sewina Macuines, J. Y. Johnson,.—(W. Shar, 


United States.) 
11,808. ALARM Apparatus, L. de L. Wells, London. 
11,800, Wasninc Dishes, R. R. Parry, E. Evans, and 
J. H. Parry, London. 


11,810. Low-pown Rearer and Binper, M. W. 
Charlton, London. 

11,81), ConcentratED Foops, H. A. Hobson, London. 

11,812, MgcHuaNicaAL Musica Instruments, E. P. 


Riessner, London. 


11,8138. Propuctna SvuGar in Bars, R. Kommerell, 
London, 
1,814. Disinrecrinc Apparatus, J. Evetts and F. C. 


Schurz, London. 

11,815. Furniture Castors, J. W. Mackenzie.—(W. K. 
Serard, United States, 

11,816. Securine the Lips upon Jars, G. W. Gomber, 
London. 

11,817. Heatinc Apparatus, I. 

11,818. CoIN-FREED 
London. 

11,819. Topacco Jars, C. H. Brown, London. 

11,820. Cyc_te LuGGace Carrier, Marriotts’, 
and J. D. Spencer, London, 

Bat Brearinos, Marriotts’, 
Spencer, London. 

11,822. Steam Boivers, G. 
France.) 


Timar, London, 

Mecuanism, E. Koopman, 
Limited, 
Limited, and J. D. 


F. Redfern.--(A. Christophe, 


11,828. Co._ectinc Ore Fumes, F. Ellerhausen, 
London. 
Coin-FREED Games, G. E. Tate and W. H. 


Godfrey, London. 


| 11,825. BaALANcE Sprincs for Watcués, P. Perret, 
London. 
11,826. Discuarce Doors for Vars, C. Butters, 
London. 
25th May, 1808, 
11,827. PostaL EnveLore Opener, F, 8. Ranford, 
Birminghain. 
11,828. FirE-1rons, W. H, Harrison, London. 
| 11,829. Puzzix, G. Carter, Bradford. 








Nottingham. 
Lautour and A. J. 


11,830. Toys, J. Barlow, 

11,831. Tent, H. A. de 
Manchester. 

11,832. Giovss, E. Enderlein.—{J. Gértler, Austria.) 

11,833. APPARATUS for Dampina Paper, D. N. Bertram, 
Dundee. 

11,834. CINEMATOGRAPHS, F. W. 


Nicholson, 


Taylor and G. W. Shaw, 


Golear, Yorks. 
11,835. TRAVELLING Cases, M. Glover, Leicester. 
11,836. TURBINES, W. Litster and G. Syme, Newcastle 
on-Tyne. 


11,837. StongE-cuTTING Macuing, C. E. Loesche and 
B. P. Zschunke, Dresden, Germany. 

11,338. Tospacco Pirg Mount, T. Morton, Birmingham. 

11,839. Basket and Hamper Lips, F. W. Skinner, 
Manchester. 

11,840. GRADUATED Measures, The York Glass Com- 
pany, 'imited, and J. Butler, Huddersfield. 

11,841. PREPARING YARN, E, Sykes and D. Redfearn, 
Huddersfield. 

11,842. Furnace Doors, J. J. Whittaker, Accrington. 

11,843. MacnuineRY for Drawinc Wire, N. K. Turn- 
bull, Manchester. 

11,844. Insectrors, T. H. White, Manchester. 

11,845. BLack Sueers, W. B. Johnson.—(W. H. Donner, 
United States.) 

11,846. Hat VENTILATOR, J. Nutsford, Carlisle. 

11,847. Sanp for Makinc Mou ps, J. Hargreaves and 
A. Poulson, Widnes. 


11,848. Gas Enatyes, J. Southall, Worcester. 
11,849. Stove, T. M. Fraser, Surbiton. 
11,850. PHoroorapuic Cameras, W. J. Lancaster, 


Birmingham. 
11,851. Crcie Lamps, F. J. Miller, Birmingham. 
11,852. Cycik Sappxks, E. Phillips, Birmingham. 
11,853. Cover for Tings, J. Linney, Manchester. 
11,854. Tires, G. D. Wood, Glasgow. 
11,855. Pennouper, R. 8. W. Baird, Glasgow. 


11,856. Sarety IGnitinc Composition, A. A. Craig, 
Mitcham. 
11,857. Cycte Mupouarps, J. H. Taylor and E. C. 


Wasdell, Birmingham. 
11,858. Pirates for SeconpDary 
London. 


Batteries, F. King, 





| 11,859. Toitet Pins, E. H. Jones, London. 
11,860. Breakine Evectric Circuits, A. W. Sauerbrey, 
London. 
11,861. Skirt SuspenpDeERS, P. C. Woollett, Charlton, 





Srreet Guuwies, A. and G. W. Beldam, Liver- 





1,863. CycLe Stanp, J. Jofeh, London. 
i o Pocket ATTACHMENT, 8. E. Morley and W. H. 
. Harrison, London. 

m2, Umpre.tias, T. Denham, London. 

11,866. Securrne Catcues to Door Kno Spinpigs, H. 
Sanders, Birmingham. 

11,867. Spray Nozzie for Syrinces, R. G. Warner, 
London. 

11,868. Pressing CLorues, A. E. Crawford, Margate. 

11,869. Scissor Hanpues, R, Latham, London. 

11,870. CIGAR-BOX FILLING MacuineE, E. T. Pollard, 
London. 









11,871. Gas Reeutator, J. R. and E. Michel, London. 

11,872. GLoves, P. van den Bosse he, London. 

11,8 3. GAME Boarp, B. Olney, London. 

11,874. Propucina ACETYLENE, F. W. Golby.—({E. 
Caplat, - 

11,875. Lock, T. “Barker, Manchester. 

11,876. PickLiIncG Mkat MECHANICALLY, J. Kohlhaas, 


Barmen, Germany. 

11,877. Burron-seTrinG MAcuINE, E. Berning, Barmen, 
Germany. 

11,878. Cuucks, Wolseley Sheep-shearing Machine 
Company, Limited, and H. Austin, Wolverhampton. 

11,879. FeepInc Metat in Latues, Wolseley Sheep- 
shearing Machine Company, Limited, and H. Austin, 
Wolverhampton. 

11,880. Coits for Heatine by Evxcrricity, A. Cleaver, 
London. 

11,881. Kyirrep Fasrics, J. Waterfield, W. Badcock, 
and H. B. Edwards, London. 

11,882. Knitrrp Fasrics, J. Waterfield, W. Badcock, 
and H. B. Edwards, London. 

11,883. Hotp1inc Harr on the Heap, L. Crampton, 
London. 


11,884. Link-HEALD for Fiat Wire, W. Marggraff, 
London. 
11,885. Pneumatic Tire Pressure Gaver, A. Child, 


Lowestoft. 
11,886. Corkscrews, R. A. Klock, Ottawa, Canada. 


11,887. TRIPLE Pirr Stem, C. Clément and G. Collomb, 
London. 

11,888. PREVENTING Fire Risks, A. 8S. Harrison, 
London. 

11,889. VARIABLE Cut-orr for Enuines, J. Abell, 
London. 

11,890. Fire-GRatEs, A. Kriiger, London. 

a Exuisiting Roap Maps, R. K. Woodhouse, 
London. 


11,892. ORE-FEEDING MAcuinE, B. T. ers London. 

11,893. VELocIPEpDEs, A. E. Chinchen, London. 

11,894, PHARMACEUTICAL Compounp, H. E. Newton.— 
(The Farbenfabriken vormals F. Bayer and Co., Ger- 
many. 

11,895. Treatine Ores, J. Armstrong, London. 








11,896. Harrows, W. H. Howe and P. Stieferman, 
London. 

11,897, Envevopes, O. A. A. Moldal and J. W. Coman, 
London. 

11,898. RatLway Sveerers, 8. M. Schmahl, London. 

11,899. DistnrecTING APPARATUS, W. 
London. 

11,900. Rasp-cutTinG Macuiyg, J. D. Foot, London. 

11,901. Fotpinc Hanpig-pars for Cycies, A. Légé, 
London. 

11,902. SzaLino Borries, W. B. Fitch, London. 


Loebinger, pool. 


11,903. Fittinc Botries with Fiuips, J. Robertson, | 


London. 
11,904. Furnace Bars, P. 
France.) 


Jensen.—(P. Malvezin, 


11,905. BALL-cRINDING Macuing, W. P. Thompson.— | 


(The Firm of 8. Guldmann, Germany. 

11,906. Fuse-BoaRps, A. Vandam and T. H. Marsh, 
London. 

11,907. Licutinc Device for Pianorortes, A. Bartelt, 


London. 
11,908. Comn-FREED Apraratus, H. H. Lake.—{7. de 
Vos, Belgium.) 


11,909. CyoLe Cranks, W. D. Atkinson, London. 


11,910. AcETYLENE Gas GeneRaToR, J. Bartlett, 
London, 
11,911. SappLe Sprinas, C. W. R. Duerre, L~ndon. 


11,912. CHECKING 
London. ‘ 

11,913. Drivinc Cycigs, J. Lewthwaite, London. 

11,014. NAVIGABLE BaL.oons, E. Zarski, London. 

11,915. Pump Vatves, E. Radburn, London. 

11,916. Nats, P. J. Griffin, London. 

11,917. PLatinc Giass Boxes, F. Fanta, T ondon. 

11,918. Writtnc Desk, C. M. Lloyd, London. 

11,919. Wixpows, H. Flesche, London. 

11,920. DousLe Bati-sbearine, H. Heinrich, London. 

11,921. CLosinc the OrentnG of the Womp, M. Arndt, 
L ondon. 

#22. Evecrric Lamps, A. A. C. Swinton, London. 

923. REVOLVING RovuLetre TABLE, E. 

ae Fiedler, Austria.) 

11,924. Evecrric Lamps, W. Peto, London. 

Hooks, J. Mercier, London. 

Circuit Connections, A. Sengel, London. 

NITRO-CELLULOSE Propucts, L. L. 


Hore, Accounts, KE. le R. Bates, 








11,928. Pumps for InrLatTinc Tires, A. G. Hammer, 
London. 

11,929. Beam Compassss, A. J. Bull, London. 

11,980. Havutinc Device for Cycies, L. Allers, jun., 
London. 

11,931. Szats, H. J. Lawson, London. 

11,932. Tires, H. J. Lawson, London. 

11,933. SELF-PROPELLED VenicLes, H. J. Lawson and 
The British Motor Company, Limited, London. 

11,934. Spokes for CycLeE WHEELS, G. and G. Printz, 
London. 

11,935. Jorntinc TH1n Metat Tuses, B. 8S. Weston, 
London. 

11,936. ELECTRIC 
on-Tyne. 

11,987. TYPEWRITERS, T. 


Arc Lamps, R. Gaynor, Newcastle- 


C. G. Sharpe, Birmingham. 


26th May, 1898. 


11,038. Hyprau ic Pressure, H. P. and E. T. Brookes, 
London. 

11,939. Pree Joint, G. 8. Hird, Beverley, Yorks. 

11,040. TREATING FLvuE Dust, R. Threlfall, London. 

11,941. Twinz Howper, J. Cleland and J. Stewart, 
Belfast. 

11,942. ComBInATION Nicut LatcuEs, T. Saunders and 
T. Haddon, Willenhall, Staffordshire. 

11,943. EpGx-seTrinc Macuinery, J. M., J., 
8S. A. Gimson, Leicester. 

11,944. TACK-DRIVING MACHINERY, J. M., J., A. J 
$8. A. Gimson, Leicester. 

11,945. OrL-cas Lamp, G. W. Weatherhogg, Lincoln. 

11,946. INcor Moun, J. Russell, J. W. Tomlinson, and 
J. Hassent, Stockton-on-Tees. 

11,947. Utitisation of Gas, A. Beard and A. E. Beard- 
more, Wolverhampton. 

11,948. Continuous Z1G-zaG Papgr, E. R. C. Morgan, 
Swansea, 

11,949. EmpLoyinc the Spent Liquor from MILLs as 
Fug., R. Cremer.—(H. L. J. Dorenfeld, Germany.) 

11,950. Muzzies, G. France, Manchester. 

11,951. Prrntinc WATERPROOF Fasrics, H. Gotliffe, 
Manchester. 

2. TEMPERATURE - REGULATING 

Schmidt, Berlin. 

1955. Fire Screens, F. Crisp, Birmingham. 

4. ASH-GUARDS, F. Crisp, Birmingham. 

955. SELF-acTINc FEED Motion, J. Haswell, 
Le eds. 

11,956. RecrpracLe for BILLiaRD CHALK, 
and W. H. Bowchier, I ondon. 

11,957. WaTEeR-cLoseT Traps, R. Taylor and J. 8. 
Green, Manchester. 

Ria Brake for Cycuxs, A. Orrell, Bradford. 

11, Avtomotors, G. J. . Parker, Bradford. 

11,960. STRENGTHENING CEMENT, C. J. Lomax, Man- 
chester. 

11,961. Miners’ Sargery Lamps, T. Whitehouse, Bir- | 
mingham. 

11,962. Automatic Switch Macuines, J. Hughes, 
mingham. 

11,963. DxrcoraTinc CERAMIC - 
Stoke-on-Trent. 

11,964. GENERATING ACETYLENE, C. Boilé.—(P. Dreske, 
Germany.) 

11,965. PREVENTING Back DravuGuts from CHIMNEYs, 
G. Green, Manchester. 

11,966. RoLLER MILLs, J. D. Tomlinson and J. Porter, 
Manchester. 

11,967. CycLe SappLes, H. and F. Sheldon, H. Mills, 
and G. F. Clements, Birmingham. 

11,968. PopELLING Boats, W. F. and W. J. Kershaw, 
Birmingham. 

11,969. Fitting Matcn-soxes, W. G. Heys. —(The | 
Maschinenfabrik Prometheus Gsellschast mit beschrink- 
ter Haftung, Germany.) 

11,970. ACETYLENE Gas GENERATORS, 
‘Ac etylene Gas Syndicate, Limited, 
Liverpool. 

11,971. SELF-FASTENING Harr-pins, W. J. Knight, 
Great Maly ern. 

11,972. SHuTTLE Guarps of Looms, T. Wilson, Silsden, 
near Keighley. 

11,973. TIME - CHECKING 
Glasgow. 





A. J., and 


, and 





Devices, W. 





sen., 


A. E. Wilson 


11,$ 





Bir- 


WARE, H. Forester, 


British Pure 
and T. Keene, 


Apparatus, J. L. Corbett, 


11,974. Urin ISING the Spent Liquor from MILLs as | 


Furt, R. Cremer.—(L. J. Dorenfeldt, Germany.) 
11,975. Sarety LetreR-Boxes, W.S. Royston, London. 
11,976. Drainer, A. Bainbridge, London. 

11,977. FrRE-LIGHTER Grips, B. Sutcliffe, London. 
11,978. Warp-cuipes for FisHine VerssEts, H. T. 

Howard and A. Robb, London. 

11,979, 

Weihers, London. 

11,980. Jorninc CycLe Frames, R. F. Price and R. 

Cohen, Exeter. 

11,981. Scortna the Sorrs of Boots, H. H. 

London. 

11,982. INrLaToRs for PyEumatic Trres, E, W. Gibbings 
and V. E. Lancaster, London. 
11,983. Stanps for DispLayinG Boors, I. H. Dale and 

W. Kemp, Birmingham. 

11,984. MeasurinG Liquip withdrawn from Casxs, J. 

W. Shelley, London. 

11,985. DrawinG Curttinc-our Parrerns, 1. 

London. 

11,986. BaLLoon, E. J. Barber, London. 

11,987. Apparatus for EvaporatinG, W. A. E. Crombie, 
London. 

11,988. Barrows, T. A. Appleing, London. 

11,989. TELEGRAPHIC APPARATUS, J. C. Mewburn.—(B. 

Hoffmann, France.) 

1,990. Lamps for GENERATING and BurRNING Acgty- 

LENE, A. E. Thinault and M. Dreyfus, London. 
11,991. Sreritistna MILK CuurRy, F. W. Lane, London. 
11,992. Harpentine Steg, W. P. Thompson.—(G. Behr 

and T. Wal flisch, Germany.) 





Freer, 


12,004. Omn1Bus Lamp, 


| 12,006. 


| 12,008. 


Edw: ards.— 


héthisy, | 


MIXTURE for STERILISING MatrerR, E. T. C. | 


| 12,080, EXCHANGEABLE ROUGHLN« 


| 


|} 12,081. Trays, 
Perthen, | 


11,993. MetaLiic Prorective Device for Tires, J. P. 
Legrand, London. 

11,994. DentTaL CLamps, J. Wittkowski, Liverpool. 

11,995. Brake for Cycies, L. Lenoir, London. 

11,996. REFRIGERATING Cuampers, W. Bachner, Livcr- 


| 11,997. Cartripcg for Cyciists’ Use, B. Behr, Liver- 
pool. 
11,998. RerxatinG Pistoi, B. Behr, Liverpool. 
| 11,999. Fitg-currinc Macuives, J. Greene, Liverpool. 
12,000. Castors for Furniture, J. W. Lapish, Liver- 
001. 
| 12 001. LuctreR Matcues, R. T. and D. P. Maguire, 
Liverpool. 


| 12,002. Compounp Enotnegs, J. Watson, Liverpool. 


12, 003. FURNACE, . P. Thompson.—(F. H. Ca tland, 

France.) 

A. Hill and T. Hymns, London. 

2,005. Wasuine Coat, C. Burnett, London. 

Roitune Minis, Kynoch, Limited, 
Jones, London. 

12,007. Water Heaters, D. M. Nesbit and W. Clowes, 
London. 

Brakes and ALarM Betts for 
Foster and T. Kettle, London. 

12,009. Steam Traps, C. R. Franklin, London. 

12,010. SvpHon Bortises, W. B. Fitch, London. 

12,011. Ecxecrric Gas IcniTers, F. J. Leh- 
mann, and A. Sylten, London. 


and E. 


Cycies, W 


Deimel, 


12,012. Lamp for BuRNING ACETYLENE Gas, 8. Falk, 
London. 
12,013. Pristine TeLtecrarus, L. Kamm, London. 


12,014. Repropuctne Enoravineos, W. M. and W.S. M. 
Edge, and 8. W. Dean, London. 
| 12,015. Jomsts for Leap Pipes, E. C. 
London. 
12,016. ELecrricaL Conrro. Systems, H. H. Leigh.— 
(F. J. Sprague, United States.) 


Jennings, 


| 12,017. Supports for Temporary Sracine, A. Ferrari, 
London. 
12,018. VeHicLeE WueErEt Rims and Tires, T. Sutcliffe, 
London. 
12,019. Batrery MaTERIAL, H. Toblerand J. H. Graeber, 
London. 
12,020. Propuctnc SoLtusLe Srarcu, F. Virneisel, 
London. 
12,021. CoIn-FREED Gas Mecuanism, H. Pipersberg, 
London. 


12,022. ACETYLENE - GENERATION Apparatus, J. K. 
Rigby, London. 

12,0238. Crosina Doors, E. A. and J. 
7 West, London. 

2,024. FLOORING, W. R. 8. Jones, London. 

2,025. ACTINOMETERS, J.A. Cheape, London. 

026. CyciEs, C. L. Horack, London. 

2,027. DeripratTinc Ramiz, W. N. Packer, London. 

2,028. MoTor-DRIVEN VEHICLES, W. Baines.—{G. } 
Le wis, United States.) 

12,029. Securine Corks, J. J. 
Birmingham. 

12,030. SoorHinc MepicaTeD MIXTURE, 
Bir mingham. 

12,031. Jacks, G. E. Schmidt and H. Kotthaus, Barmen, 
Germany. 


E. Savage and C. 


bed beet teed bee 
$2.$950 90.59 


and E. 8. Chavasse, 


C. Haynes, 


27th May, 1898. 


12,032. Sanp WasueEr, C. Smith, Barnard Castle. 

12,038. Fixinc Hanpies of BrusHes, G. Russon, 
Walsall. 

12,034. Lamps, R. S. Dobson, Liverpool. 

12,035. REGULATING HeEiGcuHts of Picrurgs, J. 8. Ross, 
Glasgow. 

12,036. PARCEL - 
Dublin. 

7. LockinG 


CARRYING Device, J. Cushen, 


CaRRIAGE Doors, W. J. Ward, 


Composition, T. Cardiff, 
12,039. Corkscrews, J. Blundell, Liverpool. 
12,040. Utitisinc Spent Liquor from Putp MILLs, 
| R. Cremer.—(V. B. Drewsen, United States, and L. J. 
Dorenfeldt, Germany.) 
12,041. Weicuts, A. C. Davison, Birmingham. 
19,042. Bott Bett Fasteners, I. Jackson, Manchester. 
12,043. SHuTTLE-cuaRDs, S. Mitchell, Bradford. 
12,044. Door ATTACHMENT, A. Brown and J. E. Crossley, 
Manchester. 
12,045. ADVERTISING Toy, J. W. Knights and W. Drake, 
Cambridge. 
12,046. ADVERTISING Device, J. W. 
Drake, Cambridge. 


Knights and W. 


12,047. WHEEL-BARROWS, W. Cordeaux, Leeds. 

12,048. Cuan Burrer, W. L. Jones, Maesyewmmer, 
Mor n. 

12,049. EcecrricaL Resistance Coixs, 8. W. Cuttriss, 

eeds. 

12,050. Guns, C. O. Ellis and E. W. Wilkinson, Bir- 
mingham. 

12,051. Wire-curtinc Apparatus, A. A.’ Tattersail, 


Glasgow. 
2,052. BRICK-DRYING Frames, C. Reising, Glasgow. 

y 53. StoppinG Device for ENG tnEs, H. Lindemann, 
“Manchester. 





12,054. Prprstats for WaTEeR-cLosets, G. D. Innes, 
Manchester. 
12,055. Loom Mecuanism, R. L. Hattersley and 8S. 





| Jackson, Keighley. 

| 12,056. Vatves, W. D. Wight and M. B. Wild, Man- 
chester. 
| 


12,057. BotrLe Stoprers, A. Morton, London. 
12, Guarps for TRamway VEHICLES, A. E. Kiippler, 





Manchester. 
| 12,059. Toots, D. Cornthwaite, Sheftield. 
| 12,060. BURNING Liquip Fret, J. J. 
Liverpool. 
| 12,061. Lamps, &c., J. 
| eeds. 


Kermode, 
E. Scarth and W. K. Ferro, 
W. Yates, 


| 12,062, PrepaRING Epcss of WALL PareErs, 


| Manchester. 

| 12,063. Trimminc Marcins of Corn, G. Josephy, 
London. 

| 12,064. PenHoLpeErs, L. Myers and E. Hunt, Birming- 
ham. 


12,065. TeETH, E. Ernst, Berlin. 
12,066. Wixptne Yary, J. D. Tomlinson and J. Porter, 
Manchester. 


12,067. Skirt Houpers, J. Coates, London. 

— Preparation of Essences, E. Camphausen, 

London. 

| 12,069. SuspenpING GARMENT SLEEVES, W. Miller, 

Glasgow. 

12,070. ‘ADJUSTING BicycLe WHEEL, Tilston, Man- 
chester. : 

12,071. Winches, W. Robinson and J. Leyman, 
London. 

| 12,072. Garments, J. Warren, London. 


12,073. FiRm-LIGHTERS, F. Howett, London. 
| 12,074. Brcycte Foorrest and Brakg, F. W. Ratnett, 








London. 
12,075. Packine ALKALtiEs, H. Precht, London. 
12,076. Strorinc Cycres, H. Winckler.—(B. Rothen- 
Licher, Germany.) 
12,077. Stups, 8. Lapthorn, London. 
2,078. Kr~ns, P. Wood, Limited, and i. P. Nash, 


Birmingham. 
12,079. INTERLOCKING 
London. 


GaRDEN TiLinc, C. Jeffries, 

Coes, F. H. Kampe, 

London. 

Dairy Outtit Company, Limited, and 
8. J. Pocock, London. 

| 12,082. SEPARATING Mera.s from Oxipgs, J. A. Mays, 
London. 

12,083. BicyciEs, The Elliptic Cycle Company, Limited, 
and J. Harrison, London. 


12,084. SrkAM- PURIFYING Apparatus, F. Heuse, 
London. 
| 12,085. CoLouRING Matters, Read Holliday and Sons, 


Limited, J. Turner, and H. Dean, London. 
12,086. Drivinc Gear for Cycies, J. W. F. 
London. 
12,087. Grippine Apparatus, G. A. Woolley, London, 
12,088. ADVERTISING Device, A. Evans, Liverpool 


Rose, 
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12,089. Mopets for Tgacning Drawine, W. Bridge 
and P. E. Trainer, Manchester. 
12,090. KINDERGARTEN TooL, W. and P. E, 
Trainer, Manchester. 
12,091. Drawine Compasses, W. Bridge 
Trainer, Manchester. 
12,092. CycLE BEtts, A. R. Gould, Manchester. 
12,093. Boor HrExs, F. Wilkins, A. Charles, and C. H. 
Lee, Manchester. 
12,094. CRutTcHEs for RipinG SappLes, W. 
London. 
12,095. Rotuers for Wixpow H. E. Clayton, 
London. 
12,096. TREATING CELLULOSE, A. Aberg, London. 
12,097. APPLIANCE for HEATING Opsects, F. Schindler, 
London. 
12,098. Support for Coats, M. Peters, London. 
12,090. Mera Poutsn, J. L. Dyson, London. 
12,100. Door H1ncG R. Hodges and F. J. H. Lilbey, 
London. 
p . Movtp for Castine Tusss, J. Cox, London. 
. Pumps, A. Goodwin, London. 
E-CASE, J. Turton, London. 
ISTANCE-INDICATING APPARATUS for Cass, M. 
Wi ier, London. 
12 105. PiaNo Keyboarps, W. 8. Simpson, London. 
12,106 ELecrricaL APPLIANC efor CURATIVE PURPOSES, 
H. Krauss, London. 
12,107. Pressine Trousers, H. Cowley, London. 
12,108. Piston Rines, A. Backhaus, London. 
12,109. Boxes, J. Burch, London. 
12,110. Stramprnc Presses, J. W. and R. W. 
London. 


Bridge 
and P. E. 


Handsley, 


BLINDs, 


Perkins, 


28th May, 1898. 


12,111. CycLe Cuan, T. H. Eddleston, Hindley Green, 
near Wigan. 
12,112. VARIABLE SPEED DrivinG Gears, H. J. Yeldham, 
Sutton, Surrey. 
12,118. ExTRACTING CONDENSED STEAM, G. J. Beedham, 
Sheftield. 
12,114. Bicyc_e Stanps, J. Taylor and W. 
Ro anchester. 
. Toots, G. G. Scurfield, Sunderland. 
. Mitus, C. Walton, Shefttield. 
. Vices, C. Walton, Sheftield. 
Acip, I. Levinstein, R. Herz, and Levinstein, 
Limited, Mz a ig emer 
12,119. Acrps, I. Levinstein, R. Herz, and Levinstein, 
Limited, Manchester. 
12,120. PNeuMmatic TIREs, 
Rugby. 
12,121. Cans, W. Miller, Glasgow. 
Cups, J. Holloway and F. Gibson, Abingdon- 
on- -Thames 
3. AGITATORS, S. H. Pillar, Dublin. 
4. Trres, P. A. Martin, Birmingham. 
5. YARN - SPINNING MACHINERY, I. 
tighley. 
6. ConIcAL WEDGE, 
ne DyEinu 


Ashworth, 


E. W. Walker, TFailton, near 


Ickringill, 


and T. W. Lees, Halifax. 
Macuings, J. W. Crowther, 


Birmingh un. 
Ww. 


:. W REN HE3, W. Kimberley, 
PREVENTING BEER DETERIORATING, 
‘Fulleylove, Nuneaton. 
12,130. CoIN-FREED Latcu 
Glasgow. 
12.131. Sewine Macutyes, W. Birch, Manchester. 
12,132. CARRYING ARTICLES on CycLEs, E. D. Hoperoft, 
Birmingham. 
12,133. Tuses, F. R. Baker 
minghi am. 
| Hosts, S 
CusHIONs, 
1 Arr CoMPRESSORS, 
,137. Loom MercHanism, W. 
“Schiathorst, London. 
12,138. SHUTTLE-GUARDs, 
wood, Blackburn. 
12,139. CroppInG MAcHINEs, D. Millar, Lochee, N.B. 
12,140. CLotu, W. Begy, Glasgow 
12,141. Gunpowper, J. Willi nsOn, Glasgow. 
12,142. Protection for Tires, A. A. Bell and W. L. 
Breare, Leeds. 
12,143. CaRBoNATING WINEs, J. Radley, Liverpool. 
12,144. CycLe Stanps, T. Johnson, Barnsley 'y. 
2,145. StTEaM CONDENSERS, G. Cooper.—(S. C. Gearing, 
Cap. Colony.) 
12,146. VaLve for Steam Ewnoives, A. Lyon, Newport, 
Mon. 
12,147. Crank, W. L. Hardman and G. 
Rochdale. 
12,148. INTERNAL Covers for 
Taylor, Wakefield. 
12,149. Roors, E. L. Pease, 
12,150. ATHL ETIC SHOES, J. 
ict ondon. 
> TIRES, 
P. 


Lock, F. X. Bodnar, 


and E. D. Hopcroft, Bir- 


. E. Alley, Glasgow. 

E. J. Bates, Leeds. 

S. E. Alley, Glasgow. 
Reiners and 


added 


w. O. 


R. Parkinson and T. Isher- 


L. Adamson, 
STEAM APPARATUS, J. 


Stockton-on-Tees. 
Butcher and W. T. 


J. Spearing, London. 
G. Williams, T ondon. 
W. E. Richards, London. 
54. SMOKING PipEs, 8S. Stockdale. London. 
. Tres for Boor Heets, R. Redford, | ondon. 
RaiLtway SIGNALLUNG Apparatus, T. Bellerby, 
Rovdias. 
57. Boor Brusues, J. 
2,15 Prumsp Re te, H. 
London. 
12,159. ADJUSTABLE 
London. 
12,160. DispLayinec STEREoscopic Pictures, H. Woolfe, 
Bg es 
. Fasrics, A. J. Boult.—(F. A. Jone, 
Brick Presses, A. J. Boult.—(E. de St. 
Be lg um.) 
12,163. Ostarninc GoLp, R. 
South Atvican Republic y 
12,164. CarpBoaRD Boxes, C. 
Cartonnagen-Fabrik, Germany. 
12,165. Screw for SEcuRING 
London. 
12,166. CycLe Gear, H. 
London. 
12,167. CycLe Gear, 
London. 
12,168. Turust 
London. 
. PERMANENT Way for 


. CRADLE ROCKERS, 


A. Finnie, London. 
Radford and J. Miles, 


DRAWING TaBLes, C. A. Hirth, 


Germany.) 


Hubert, 
A. Poore.{P. Poore, 


Junge.4{The Patent 


Pictures, M. Cox, 


A. Purdon and H. E. Walters, 
H. A. Purdon and H. E. Walters, 


Biocks for PRopeLLERs, T. Cooper, 


Raitways, J. Trippett, 
70. RISING PorTIERE Roo, M. Krailand G. Parsons, 
London. 

12,171. ADVERTISING 
London. 

12,172. ELectric 
London. 

12,173. AcETYLENE Gas GENERATORS, R. 
London. 

12,174. Jornts of CycLe Frames, 
London. 

12,175. CARBON 
London. 

12,176. Hyprometers, J.J. Hicks, London. 

12,177. Metrat Cans, E. F. Griffin and W. E. Higgs, 
London. 

12,178. Device for ADVERTISING PurRposgs, F. Alcock, 
London. 

12,179. EXPANSIBLE Drain Piucs, R. G. L. Burn, 
London. 
12,180. Cow. 
ford, Essex. 
12,181. DisTILLING Apparatus, L. C. Reese. London. 
12,182. ACETYLENE Gas, P. M. Justice. —(V. Sardi, 

Italy.) 

12,183. UMBRELLA Frames, L. Rosenthal, London. 

12,184. Lamp Brack, G. Wegelin, London. 

12,185. Fotpinc Bepstreaps, A. Darras, London. 

12,186. BotrLe Stoppers, E. Diver, London. 

12,187. Srowinc BicycLes for RaiLway TRANSIT, 
E. D. and E. W. De Rusett, Tynemouth, North- 
umberland. 

12,188. Drkawn Tuses, H. Ehrhardt and the Universal 
Weldless Steel Tubes Company, Limited, London. 
12,189. INDENTED WIRE Nal_s, W. A. E. Crombie and 

H. O. Allen, London. 


on Borries, &c., J. Hertz, 


Lames, K. Panian and M. Bernhard, 
Williams, 
E. Gschwandler, 


Pencits for Lamps, C. Schnabel, 


for Smoky Cuimneys, W. Bevitt, Rom- 





12,190. Buocks for ELecrric Arc Lamps, P. Mersch, 
London. 
12.191. Rerigectors — for 
Bartenstein, | ondon. 
12,192. ReTAILING AERATED 
London. 
12,198. Prorectixe Rovratine 
J. Pryce, oudon. 
. PHorocraputic Cameras, F. B. Nye, London. 
5. SincLE Cuarn Gras, 8. W. Boyer, London. 
i}. Sewer Brocks, J. Hamblet, Birmingham. 
Moror for Automatic Driving MECHANISM, 
yarzschild, pene. 
aoe ETYLENE Gas, A. 


INCANDESCENT Lames, C. 


EBreveraces, J. Baer, 


Parts of MACHINEs, 


12.198. . Mottlau, London. 


31st May, 1898. 
12,199, 
London. 
12,200. ELEectRic 
Station, Dorset. 
12 201. QUADRUPLEX 
Bournemouth. 
12,202. CycLe Sapp.Es, E. 
12,203. CyeLte Cranks, H. J 
Birmingham. 
12,204. Stream and WarTER Traps, G. I. 
chester. 
12,205. ForMATION of SoLDERED Joints, M. 
Sheftield. 
12,206. SAVEALL 
London. 
12,207. HoLpING 
in-Furness. 
12,208. Brakes, F. H. 
Manchester. 
2.209. FERD-WATER 
Asgow. 
0. Propuction of 
“che ster. 
211. VARNISH, J. 
212. Process for 
Glasgow. 
12,213. LoaDInc 
me ae un. 
l: A PROCESS for CLEARING Woot, 
te 


Lames, J. Morris, jun., 


TeLecRAPHY, 8S. G. Brown, 


Lycet, London. 
Tonks and T. McConnell, 
Roberts, 
Watson, 
BEER Burrows, 


for Enoinrgs, T. 


Cycies, W. F. Barrow- 


and E. A. 


Pettigrew, 


Royce Claremont, 


Apparatus for Borers, J. Weir, 


AcETYLENE, T. Thorp, Man- 


R. Wood, Glasgow, 


12, 
12, HarkDENING Woop, W. Fernic, 
Coat into Wacons, T. N. Turner, 


A. Dubuisne, 


-on-Trent 
M. Sellars, 


Rooms, 
WASHING 


W. Cooper, St 


ic 
12, 15. Str ING 
id MacuHINEs, J. 


2,216. Domestic 
Keighley. 

12,217. VaLtves for Steam ENGINES, 

ndon. 

12,218. Woven Prive Fasrics, J. Clough 

pondon. 

2 . Hanp Toots, 

VEHICLEs, C, 


H. W. 


Lopgmate, 
and 


H. Smith, —_— 
 Jeante vid and W. C. Rechniewski, 


. Tires, T. Sloper, The 
Keighley 


Keevel, 


c YCLE STanDs, J. M. Sellers, 
Rewovas of Sativa, G. M. 


Deane F. W. 
TIRE-SETTING 


“Redhill, 


Rohrig, Barmen, Germany. 

% Macuing, C. Allison, 
tling Machine Company, United States.) 
3. ORDNANCE, W. H. Bevans, London 

Gas Burners, W. H. Porter, | ondon. 

,22%, APPARATUS for MakING Breap, B. 

“Be Ifast. 
12,229 


(Tir 


Hug 


. Hats, and W. E. Turner, Denton, 
wmcashire. 
30. PNEUMATIC 
“Keig whley. 
2,231. WAISTBANDS of Women's 
Li erpool. 
12,232. WorKING TELEGRAPHK 
Brown, Glasgow. 
— FACTU 


ig ae 


TirEs, W. and L. H. Swain, 


Skirts, J. 
Apparatus, A. B. 


RING ACETYLENE Gas, G. 


J. Kittridge, 
5. CYCLE Sapp.rs, C. H. Dee London. 
LvUBRICATORS, F. F. 

t.) 


tre 

fi nN BC W. Milner and C.C. Vyle 
“London. 

12,238. CAsTORS 
London. 
2, MACHINERY 

weee 

12,240. CouPLING 
London. 

12,441. DupLEX PRINTING 
London. 

. Denrat ENGINEs, 
vaarene Grain, G. 
, London. 
‘For NTAIN Pens, H. H. Lake. 

Morch, United States. 

H. H. Lake.—(L. 7. Gibha, 


TRANSMITTER, 


for Furniturg, G. T. 


for Putverisinc, C. L. Trusler, 


for Raitway Trucks, J. Purser, 


TELEGRAPH, A. Silbermann, 


A. J. McDonald, London. 
R. Gorham 
12 244. (J. Weeks, J. HL, 
and L. A. 

5. Gas ENGINES, United 


-) 
MacHINES for MEasurinG Cota, E. Hall, 
ndon. 
THERMOSTATIC 
sondon. 
12,248. WINDING 
London. 
- . TERNE Piates, W. Morris, London. 
. ACETYLENE GENERATOR, W. P. Thompson.— 
Gesellschaft Heiz-und Beleuchtungs-wesen, 
rmany.) 
CONTROLLING 
London. 
12,252. BLEACHING GLAZED CANE, H. C. 
pool. 
2,253. ConTROLLING Gas Mains, J. T. 


Gas Recuiarors, J. 8. Coe 


THREAD to form Cops, E. 8. Boss, 


fir 
CurtTAIN Rops, C. L. E. Busse, 
Meyer, Liver- 
Gent, Birming- 
for BOILER Furnyacks, J. 


E.G. 


i. 
or ge FIRING 
London. 

255. INSTRUMENT for 
jostrand, London. 
56, HAT-PRINTING 

london. 

2,257. WIRE SPRING 

ondon, 

58. WInDoW FasTENER, R. Southby, 
. UmBRELLAS, E. 8. Ross, London. 

A. Campbell, London. 
nas for CycLe Sapp.kEs, A. A. Hawkins.— 

Seldom A. Bailey, United States.) 

2, BARREL Hoops, J. G. and J. M. Bauer, 
- Moror C ARS, F W. Jecock, London. 
8, O. Imray, (A. B. 


REPRODUCING DRAWINGS, 


Macuines, J. H. Matthews, 


Mattresses, J. 8. Knechtel, 


London. 


London, 


Markham, 


2t ProvucinG Ho._tow Bones, H. Platz, 

i oudon. 

12,266. PRINTING 
United States.) 

12,267. CoaTING 
London. 

12,268. InsuLaTInG ELEcrric 
(The Aluminivin-Industri: 
many.) 

12,260, INDICATING 
London. 

12,270. LANTERN Cocks, J. 
London, 

12,271. Musica. INSTRUMENTS, 
Germany.) 

12,272. PRopucING RELIEF PHoToGRapPuHs, E. Neuhaus, 
London. 

12,273. Furnaces, E. Kain, London, 

12,274. Sxrys, F. Grognet, ‘London. 

12); 275. MANUFACTURING PropvUcts from SEAWEED, A. 
Krefting, London. 

12,276, LAMPS, C. L. Marshall, London. 

Propucts from SEAWEED, A. 


(I. L. Stone, 
J. Player, 


Furnaces, W. L. Wise. 


Actien-geael wast, Gei 


MAcHINEs, ©. Imray. 


PiaTes, P. Rogers and 


Notirications, K. H. Norton, 


Tabrar and J. A. Evans, 


P. Jensen.(M. Cohn, 


12,2 MANUFACTURING 
Krefting, London. 
12,2 cs. Pen, A. Gough, 
2,279. RIFLE HoLpER, 

‘Altrine sham. 
12,280. UMBRELLA CaBBrErs, F. 
chester. 


London. 
F. Cookson and L. L. Jones, 


A. Wilshere, Man- 


| 


CHARGING Gas INCLINED Retorts, M. Graham, 


Evershot | 


Man- | 


| 12,308, 


|} 12,309. 
J. Park, | 
12,310. 


Brittox Devizes, Wilt- | 


hes, | 


Sutton, | 


Boulard, 


Newcastle-under- 


Golby.—(F.  Siege/, | 


Johnson, | 


and A. R. 
| 





12,281. FERRULE, T. Lauder, J. Caldwell, and R. O. 
‘aylor, Manchester. 
12, 282. STEEL SprinG Rim Cycie WHEEL, J. 
Aldershot. 
12,283. Ustne Power, R. Bird, 
Breconshire. 
12,2 4. PHOTOGRAPHIC 
( gow. 
12,28 EAT with AWNING 
——_ uth. 
eR for GOLF LRONS, G. 
Racks for HoLpine Bicycvss, B. E. 
Birmingham. 
12,288. Brakk, D. Macaulay, 
TEMPERATURE in 


Martin, 
Llansaintffraid Bwich, 


Camera Sranps, M. Levy, 


and Foor Rest, J. Sharp, 
Black, Edinburgh. 
Dickinson, 


Glasgow. 


Vessets, L. Gunn, 


12,289. CooLING 
London. 

12,200. SappLE 
Lynn, Norfolk. 


Pav, G. Lawson, Snettisham, near 


L808, 


lst 
1. Rack for Stants for Bicyeurs, R. F. 
ondon. 
2. Pirpgr, H. W. Swain, Bristol. 
2,298. WaTER WASTE PREVENTER, T. 
borough. 
12,204. TrREs, 
12,295. GENERATING 
London. 
296. KeTr_e, G. Granville, London 
207. Topacco Pier, R. Roche and P. 
p s. Driving Power in Cycuzs, J. 
Liverpool 
12,20). SECTIONAL 
Manchester. 
12,300. MANGLING 
ham. 
2,301. 


June, 


Hughes, 


Tebbutt, Lough- 
R. Northfield, London. 


ACETYLENE Gas, E. Evans, 


Barry, Dublin. 
Harper, sen., 
Stott, 


Warprna Macuines, J. H. 


Macuines, C. Haynes, Eirming- 


Piates for Boors, J. H. F. Henderson, 


, E. Cowell, Wake- 


HEEL 


3. Arr-proor VaLvE, W. H. W. Goddard, Herne 
y, Kent. 

12,304. GLazep Mosaic, 

12,305. Evastic WHEELS for 
t iverpool. 

12,306. SUPPLYING 
Smithies, Manchester. 

12,307. TARGET Patcuina Box, G. Clarke, Halesworth, 
Suffolk. 

REMOVING Deposits on Borer TuBEs, J. Weir, 

Glasgow. 

AIR-INLET Keene, 

Bournemovwth. 

DrtrEctor Drvices 
McConwell, Liverpool. 
12,311. SHORTENING RirLe Srocks, W. H. 

Knowles, London, 

2. Fenpers, J. H. Helliwell, Birmingham. 

3. Seconpary Batrerir¥s, F. King, London. 

Unitine CARDBOARD Box Corners, L. J. I 

Nicolai, London. 
315. NON-SPILLING 
Liverpool. 

lj. APPLIANCES for GRATES, C. Parkes, 

17. Tasies, T. R. Smither, London 

2,318. Inpicatinc Cuimaric CHANGES, J. 
“London. 

319. CLIMBING 
20, COIN-FREED APPARATUS, 
Evectric Batrerigs, E. 

United States.) 

Evectric BattTeriks, E. 
, United States.) 
. Evectric Batrerties, E. 
nanvel, United States.) 
24, RETAINING the LEAvEs of Music in Position, 
T. Meredith and G. R. Strevett, London. 
: . WIRELESS TELEGRAPHY, G. Marconi, 
. Wirecess TeLecrapny, G. Marconi, 

2, TREATMENT Of INDIA - RUBBER, 
London. 

328. Lusricators, L. Chapman, London. 

. CHAIN-GUIDE for CycLEs, W. Burley, 

2, STEAM GENERATOR Furnaces, E. 

London. 
2,331. Veutcves, T. Kriiger and W. Jiirges 
Eco Cookers, C. White, London. 
ADJUSTMENT of AXLEs fur BAND Saws, 
, London. 
. Means for 
jon. 
5. GEAR, M. Reh, 
“London. 
2,336. DECORATING GLASS 
London. 
2,887. Crcixs, W. P. 
Bauer, and J. Wa 
8. APPARATUS for 
London. 

12,339. PHoToGRaPHK 
Lon jon. 

12,340. CycLe Sapp.gs, E. 

12,341. RkGULATING SpeED, G. ant 
London. 

°2,342. WinpinG MACHINES, J. 

12,348. Knire for CuTTina 
London. 

12,344. MovLpep 
London. 

12,345. ENSURING 
London. 

12 Apparatus for Fittinc BoTtrLes with Liqguips, 
the Crown Cork Company, Limited, and E. K. Moore, 
London. 

12,3847. Evectri Sa 
London. 

12,348. CHAMBERS for MANUFACTURE Of WHITE Lkab, 
Se y's White Lead Syndicate, Limited, and H. G. 

ival, London. 
MICROPHONES, Siemens 

{Siemens and Halske, 


W. R. Warwick, Birkenhead 
Cyciks, 8. Greenwood, 
with Paste, J. J. 


Cor Borroms 


VaLvE for Sewers, F. C. 


for Packina Cases, A 


Watts and 


Ink Borris, J. M. Labouchere, 
London. 


Jacobs, 


London. 
London. 
er. A: 


Smootu Ropgs, F. A. Roy, 
R. Mayer, 

Edwards. 
truel, 


Edwards. —(P. A. 


Edwards. —(P. A. 


London. 
London. * 
Repin, 


London 
Brook, 


, London. 


PropvcinG Beer, K. Michel, jun., 


and I. A. and H. Niernstein, 
Panes, L. Lindemann, 
and Co., 

) 
E.Ev ATING Grain, L. Wolff, 
Suvuttrers, ©. A. Ericsson, 


Lippert, Tiverpool. 
i F. Everard, 


Hut bard, London. 
LEATHER, 8. Bennett, 


DrEcORATIVE T1LEs, J. Sossick, 


an Even FLow of Water, W. Vielliard, 
Steinbach, 


RAILWAYS, 


and Co., 
Nschaft, 


Brothers, 
Akt 


‘er 
12,349. 
Limited. 
Germanit.) 
12,350. ALARMS, Siemens 
J. Ebel, London. 
5 PORTABLE TELEGRAPHI( 
, and Co., Limited, and J. 
CIGAR-MAKING Macuines, D, W. 
sondon, 
12,353. Sarery Locks, A. Hansen and H. H. Frimand, 
London. 
2,354. Micropuonsgs, J. Berliner, London. 
12,355. ARTIFICIAL Buiter, M. E. O. 
London. 
12,356. INCANDESCENT 
London. 
12,357. Bicycuiss, E. 
London. 
12,358. QuADRICYCLES, P. I 
1 ondon. 
12,359. ImprRovED GARDEN 
London. 
12,360. Gear for Lirts, J. P. 
London. 
12.361. INTERNAL ComMBUsTION ENGINES, N. 
London. 


ion Wexe 


Bros., and Co , Limited, and 
APPARATUS, Siemens 
Ebel, London. 

Bullard, 


Liebreich, 


Gas, W. H. A. Siecverts, 


Haines and R. Monahan, 


. Mot and E. E. Dumond, 


Tea Screen, M. Lewin, 


Halket and J. Kennedy, 


Vincke, 





SELECTED AMERICAN PATENTS. 


From the United States Patent Office Official Gazette. 


597,567. Transmission DynamomeEteR, S. W. Kobin- 
son, Columbus, Ohio.—Filed February 27th, 1896. 

Claim.—(1) In a transmission dynamome ter, a driv- 
ing pulley and a gear wheel thereon, combined with a 
poise bar, its shaft, a crank on such shaft, and a gear 
mounted on such crank with its point of contact ormesh 
witha pulley gear arranged in the prolonged axis of said 
shaft, substantially as described. (2) Ina transmission 
dy namometer, a standard, a cross tree pivoted thereto 
and having arms of different length, a driving pulley 


F. Zein- 





——=—== 


mounted upon the short arm and carrying 
wheel, and a driven pulley mounted cn the Jon 
and carrying a gear wheel, a poise bar, 
therefor, and a gear wheel mounted on said ‘ 
and interposed between the gear wheels P ae 
pulleys, the said crank shaft being coaxial “ 
the pivot of the cross tree, subst: antially 
described. (3) In a transmission dypamomet, 
a standard, a cross tree pivoted therein, pe 
driving and driven pulleys mounted upon said Pn 
und overhanging one another, and means to adj me 
id cross tree, substantially as described, , 7 
a transmission dynamometer, a standard, a crogs tr . 
driving and driven pulleys thereon, a’ poise bar, 2 


4 gear 
8 arm 
a crank shaft 


as 


[597,567 


crank shaft, a gear wheel on the 
gear whee “ape ‘the pulleys mesh 
the crank, and means to adjust the stand ard and 'the 
tree, substantially as and for the purpose 
described. (5) In a transmission dynamo, ter, 4 
standard, a cross tree and driving and driven puileys 
thereon, a poise bar, a shaft therefor, which shaft i, 
concentric with the pivot of the cross tree, means ty 
transmit motion from the pulleys to the poise lar 
through said shaft, and means for adjusting the poi 
bar on the shaft, substantially as describe d. 


597,810. AprrakaTus FOR PREVENTING Es 
a FROM BOILERS IN CAsE oF 
Pirr, L. M. V. Blane, Paris, France. 


, 18e7. 


crank of said shaft 


ow. 


cross 


APE 
RUPTURE op 
Filed Febry 
ary 3: 
Claim, rit The combination with a motive fuid 
conduit, a normally open cut-off valve therein, ay 
actuating pistun for said valve, of an auxiliary con 
duit connecting the piston with the source stive 
fluid supply, and an independent auxiliary 
valve interposed in said auxiliary conduit and 
controlled by the pressure in the main conduit 
to establish and cut off the flow of motiy id 
through the auxiliary conduit, for the purpose 
forth. (2) The combination with a main conduit, 
normally open cut-off valve, an independent ai xi 
valve, pipe connections between said valves and scurce 
of fluid supply, said auxiliary valve controlled by 
pressure in the main conduit, and adapted t . 
matically establish and cut off communicatic ; 
tween the cut-off valve and source of fluid supply, 
and means independent of the auxiliary valve for 





establishing communication between the cut-off valve 
and source of fluid supply, substantially as set forth 
(3) A valve adapted to regulate the supply of a fluid 
in an auxiliary conduit and operated by fluid pressure 
in a main conduit, comprising a suitable c: yl 
piston, a valve and. port above said piston, a second 
valve and port above the first, both valves rigidly 
connected to the piston, a spring controlling the 
valves to ensure their opening and closing, a fluid 
inlet into a chamber between the first valve and 
piston, and a fluid outlet in a chamber between th 
two valves, said fluid outlet normally in communic 
tion with the atmosphere through the port of tl 
second valve, whereby communication is established 
from the fluid inlet through the first valve port to the 
fluid outlet, due to a drop of pressure in the main 
conduit, and communication with the fluid outlet 
and atmosphere simultaneously cut off, substantially 
as set forth. 
598, ise. Bast FuRNACE, 
Filed July Wth, 1806, 
Claim. In a blast furnace the combination of a con- 
duit leading from the upper part of the stack toa 
point above the bosh for conducting furnace gases 


A. Wolski, Konskie, Russ 


{558128) 





from the place occupied by the same to the reducing 
zone, with tuyeres below the bosh for the hot-air blast 
and tuyeres near the upper end of the stack and above 
the conduit outlet for the —— tion of cold air, sub: 
stantially as described and shown. 
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sEWAGE FILTRATION AT WINSFORD. 
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oppRMITTENT downward filtration in connection with 
Ins vitication of sewage is not an idea of yesterday’s, 
the put explanation of the successful results that were 
- - of attainment by that process is comparatively 
capa ‘Provided that sewage was applied to intermittent 
"ard filtration areas in proper proportions, that the 
down’ had proper intervals for rest, and that the soil of 
filter’ the filters were composed was of suitable character, 


— fair depth of filter could be obtained, it was found 
ant* atisfactory results might be achieved. Through 


that sat 
the expe 
Health, V 
siderable 
inbits anc 
they are 
jwportan 


riments of the Massachusetts State Board of 
ye have learnt that bacteria play a most con- 
part in this purification process, and that their 
j mode of development have to be studied if 
to perform their part properly in this most 
t work. In England experiments have been 
undertaken at Exeter, Sutton, and other places, from 
yhich good results have been obtained, anaérobic bac- 
torig, a8 Well as aérobic bacteria, having been enlisted in 
he yervice at Exeter, and aérobic bacteria chiefly at 

sali Oswestry, and elsewhere. The bacteriological 

freatment of sewage is now rapidly coming to the front, 

, most important indication of which is the announced 

intention of the Government to issue a Royal Commis- 

Jon to inquire into the whole subject. 

Some twenty years ago the town of Winsford, in 

(heshire, was desirous of dealing with its sewage, a new 

Local Board having been established, which, like the 

proverbial new broom, was bent on effectually carrying 

‘ut its duties. Application was made to the Local 

(Government Board for the necessary loan, the usual 

inquiries were held, but the proper purification of the 

wage, Which then in a crude state flowed into the 
river Weaver, was the difficulty that proved well-nigh 
insurmountable. Winsford has a repwtation for the pro- 
juction of Salt, and in the process of its manufacture 
oal and slack are used, with the result that large accu- 
ulations of cinders, basses, clinkers, and ashes arise. 
Itoceurred to some one that it would be an excellent 
thing to filter the sewage through these cinders, &c., as 
they thus might get rid of two difficulties at one and the 
ame time. Mr. S$. J. Smith, C.E., the Local Govern- 
ent Board Inspector, and the Local Government Board 
fnally fell in with this view, and intermittent downward 
fltration beds of cinders, clinkers, basses, and ashes 
were put down on either side of the river Weaver, and 
from that day to this the sewage of the town of Wins- 
ford has been dealt with on these filter beds. On the 
easterly side of the river provision is made for dealing 

with the sewage of Wharton, comprising about 5000 
inhabitants, whilst on the opposite or westerly side, the 
whole of the sewage of Over and Winsford, numbering 
sme 7000 people, is treated. The filter beds are from 
half to three-quarters of a mile from the town, and could 
not possibly be better situated to ensure efficiency and 
economy in working. On the Wharton side the sewage 
flows at a fairly rapid rate down an open pipe track, 
whence it empties into a carrier, about 3ft. or 4ft. 
wide, made with cinders, basses, &c., with 15in. pipe 
communications to the settling and filter beds beyond, 
of which there are seven, each measuring thirty yards 
by ten yards, The walls dividing the filter beds are 
nearly 3ft. in height, and 4ft. wide, and are entirely 
composed of the rough clinkers, basses, and cinders 
from the adjacent salt works, filled in with soil. The 
sewage flows first from the carrier alluded to, through 
the loin. pipes placed rather more than a foot above the 
top line of filter bed, into the first or settling tank, 
where the sludge is chiefly deposited, and when the 
sewage here rises above the outlet pipe of this tank, it 
flows into the greater filtering tank beyond. The bed 
of the filters consists of waste cinders, &c., from the 
salt works before alluded to, the top layer of ashes 
being 2ft. 6in., and the totai depth 7ft. or 8ft., rough 
clinkers forming the bottom. 

On visiting the works one pair of filters may probably 
be seen nearly filled with sewage, which has been accu- 
mulating from a week to a fortnight; another pair of 
filters may be partially cleared, whilst on another set the 
sewage may only just have been turned on. Others of 
the filters may be seen empty and dry, covered with 
clean or newly raked-up cinders, all in readiness to take 
their part in the purification process when their turn 
comes. And so the work goes on intermittently and 
almost automatically. That microbic action takes 
place is undoubted, for in the course of time, as the 
filters gradually dry, the sludge melts away, and 
what is at last wheeled from the dry filters and 
placed on the banks undergoes a further disintegrating 
process until the residue cannot be distinguished from 
the neighbouring soil. On the Wharton side of the 
niver not a cart-load of sludge has been taken away 
for nearly twenty years since the works were put down, 
and there is now no accumulation of any moment. 
On the Over side of the river there are five pairs of filter 
beds, the first or deposit areas being 18ft. by 39ft., and 
the larger filtering tanks beyond being 150ft. long by 
dot. wide. The treatment and disposal of the sewage 
is the same on both sides the river. There are no 
storm overflows anywhere about the works, any sudden 
inrush of storm water from the sewers being provided 
against by simply opening the pipes into one of the 
vacant filters. There is neither brick, concrete, iron 
rod, nor wheel upon the works—a dozen or so common 
liin. pipes with clinkers, basses, and cinders comprise 
the whole works. The sewage passes on to one pair of 
tanks for about a week or a fortnight, and is then shut 
off and turned on to another set, and thus the filter beds 
obtain rests of two months or more at a time, during 
Which the top layers of the filters are stirred up, cleaned, 
and raked over, and made ready for again receiving 
Sewage. There are no under-drains to the filters, and the 
Sewage passes through the whole of the cinders which 
stretch up to the river’s brink. The bright clear water of 





the Weaver along the edge of the cinders affords not the 
slightest trace of discoloration or pollution. The absence 
of any disagreeable odour from the sewage works is very 
marked. The original cost of the whole of these filtra- 
tion works was £300, and £50 per annum suffices to keep 
them in working order. 

As there are no under-drains, and the sewage seeps | 
through the whole mass of cinders into the river, it\has | 
often been said, where is the eftluent? There is no 
appearance of it either in the river or on the land, but it 
passes away. Analyses taken of the river water before 
it passes the filtration areas, and after it has passed them, 
have shown that there is no fouling by the séwage. This 
complete absence of pollution on or around the works has 
led to the contention that the sewage passes through 
fissures or chasms in the earth below the filters, and so 
is disposed of. It is true that there is some subsidence 
of the land here caused by the abstraction of brine, but 
what are the facts? The rock salt is about seventy-five 
yards below, and when the fresh water gets upon the 
rock head it dissolves it, forming a. fully saturated 
solution, and is pumped up as brine and made into 
the salt of commerce. The cavity left by the dissolved 
rock is filled by the weight of the superincumbent earth 
following the abstraction of the brine, and so the sub- 
sidence here is gentle. There ‘are seventy-five yards of 
impermeable marl between the bottom of the filter beds 
and the rock salt. The subsidences at Winsford are | 
quite unlike those at Northwich, which are caused 
by the flow of fresh water into tock mines, which, | 
dissolving the salt-rock pillars supporting the roof, the | 
earth above gives way, and very large chasms result. 
Some years ago, after one of the largest of these sub- 
sidences which came under our own observation, a 
small brook flowed into the chasm, but it only took two 
or three days to fill entirely this great subsidence with | 
water, when once more the brook flowed on its course as 
before. If so large an earth disturbance can be filled 
with water in so short a time, it may be imagined how 
long it would take the very small—in comparison=dis- 
turbances at Winsford to absorb the sewage of nearly 
12,000 people, and this flow of sewage going on for 
nearly twenty years. Again, there are filter beds on 
both sides the river, and if the sewage went down to 
the regions below, why does not the river water running 
between them go down also? That keeps its level and 
goes on its course, and the only rational conclusion to 
be arrived &t is that the sewage passes from the filter 
beds on the baiks of the Weaver into its waters, and is 
satisfactorily purified in its passage. 

The system of the filtration of sewage here through 
cinders, &c., is the same in principle as that at Oswestry, 
where the sewage is filtered through riddled cinders 
about 4ft. 6in. in depth, taken from the rubbish heaps 
of the town. The Oswestry filters are about 16 yards 
in superficial area, and are drained at the bottom, so 
that the eflluent can be discharged at will and tested. 
This effluent is excellent both in appearance, smell, and 
taste. The system of filtration at Oswestry is similar 
to Mr. Dibdin’s system of filtration at Sutton. Both 
these systems are biological, and it must naturally follow 
that the Winsford system is biological, and that bacteria 
are taking an important part in the purification of the 
sewage. No doubt the Winsford filters in the first 
instance were due to no great scientific researches, and 
have been worked year by year with no pretensions to 
scientific accuracy, and with no knowledge of the 
successful cultivation of bacterial life—probably many 
promising colonies of bacteria have been at times ruth- 
lessly drowned or destroyed for want of scientific know- 
ledge. But what of that? After all, the filters are 
successful ; no one can find fault with the works or the 
effluents. Government engineers have visited them 
periodically, medical officers of health have reported upon 
them, and they have triumphantly come out of the furnace 
of criticism, although there might have been a reserva- 
tion as to what became of the efiluent. At all events 
the absence of nuisance has been a blessing to the rate- 
payers of Winsford, and that such a result can be 
obtained by ordinary men, without special scientific know- 
ledge, is somewhat comforting to those who have to face 
the question of dealing with sewage difficulties in rural 
places, where all that is cheap and simple is desirable, 
and where expensive systems are out of the question. 
No doubt the Winsford works might be made more 
scientifically accurate and exact. Winsford might perhaps 
learn from Oswestry and Sutton, and Oswestry and Sutton 
might perhaps pick up a grain or two of information at 
Winsford. The whole system is simplicity itself; and a 
much larger volume of sewage might be dealt with on the 
present filter beds, if the necessities of an increasing popu- 
lation demanded it. Sludge causes no inconvenience, and 
the effluent sewage causes no inconvenience. The passage 
of the sewage through the filters is comparatively slow, and 
it isone point to be considered whether it is not better to 
let the sewage flow gently through the cinders and 
discharge, as at Winsford, rather than discharge the 
effluent all at once, and in confirmation of this, the 
Special Commissioner of the Lancet may be quoted, 
who, in his report with respect to Mr. Cameron’s filters 
at Exeter, remarked :— 

‘*The greater portion of the filtrate comes off with a rush as it 
leayes the larger filtering spaces, and, as already stated, is some- 
what turbid, but the remaining and smaller quantity which flows 
slowly out is marvellously clear. It is beautiful crystalline water, 
and perfectly transparent when held upina glass, If the aperture 
from the filters were reduced in size, so that the water should 
flow out slowly, the filtering might be more effective.” 

Iu the light of the experience at Winsford this point is 
well worth thinking about. The edge of the water all 
round the filters on the Weaver is remarkably clear. 

Here, then, there is a system of sewage filtration that 
has been in operation for nearly twenty years, approved 
by the Local Government Board, inspected by Mr. S. J. 
Smith, their Inspector, dealing to-day with the sewage of 
from 11,000 to 12,000 people at a first cost of £300, exclu- 
sive of the land, and at an annual average cost for mainten- 











ance of. about £50. The position of Winsford in this 
respect would, indeed, seem to be unique, and probably no 
other town of similar size could in the same way at all 
compare with it. There are no patent rights in connec- 
tion with the system. It is no one’s interest to push it. 
Everyone is as free as air to test it for themselves and 
improve upon it if they can. It is as ccstless as 
any system of sewage filtration is ever likely to be, 
and is as adaptable for the single house and village 
as for the town. It confirms the results of the ex- 
periments at Sutton and Oswestry, and Sutton and 
Oswestry help to confirm it. Would it not be wisdom, 
then, to see if similar results cannot be attained in other 
places, by using similar means, and to ascertain if there 
is anything connected with the Winsford filtration beds 
that makes their adoption elsewhere impracticable ? 
The experience of Winsford for so long a time, and taken 
in connection with the great biological questions of the day, 
may surely furnish sanitary authorities of other towns 
and districts with food for reflection, and probably 
valuable data in their attempts to solve one of the most 
pressing problems of the day. 

The biological system of treating sewage is nature’s 
own system, and how best nature may be helped in her 
processes the future will surely reveal. Light is already 


dawning, and the wonder of those who come after us 
will be, ‘“‘how it had been possible that so simple a 
means had never before occurred to men of light and 
leading.”’ 

Plans and sections of two sets of the Winsford sewage 
tanks are 


given below, with explanatory 


A te CU 


filtration 
notes :— 
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Scale 64 feet to / inch. 


NotE.—The sewage passes from sewer at A into trench of 
clinker and ashes, from which it passses at C into tank, a 15in. 
pipe being about Ift. above the bottom. When the tank at C is 
getting full it will pass through two pipes, where arrows are 
shown, into the larger tank, the pipes being lft. above top of 
filter. When the large tank is fairly full the sewage is shut off 
at C and turned on at D to the next two tanks; and the same 
process goes on, the C tanks resting till they are quite dry, and 
then, when the D tanks are full, the sewage is turned on to the 
next tanks, so that five pairs of tanks are resting while one pair 
are in use. When the tanks are dry the amount of sludge, which 
is very little, and chiefly in the upper and smaller tank, is taken 
off with barrow and shovel. The top of filter is picked over with 
a pick, and the filter is ready for work again. 

A number of gentlemen connected with sanitation 
recently paid a visit to the Winsford Filtration Works. 
Amongst them were aldermen, councillors of urban and 
rural districts, medical officers of health, engineers, 
surveyors, and others interested in sanitation, together 
with members of the Press. In a leaderette of the 
Nantwich and Crewe Guardian, the representative of 
which paper was one of the party, the following remarks 
appeared : — 

‘<The ditficulty of dealing with the sewage of our towns and 
villages, and the necessity for purifying our streams and rivers 
are persistently forced upon tae attention of our governing 
bodies and sanitarians. Chemical precipitation, mechanical 
separation, and sewage farms, have each had their innings, but in 
course of time a weak spot reveals itself and upsets all the pretty 
theories and fond hopes of their advocates. New methods have to 
be sought, and so the wheel of invention and discovery goes 
merrily round. The latest, and what promises to prove the most 
effectual method of combating the sewage difficulty, is the 
bacteriological treatment, which is in operation at Exeter, Oswes- 
try, and still nearer home, Winsford. Having formed one of a 
party invited to visit the last-named place, I confess that in 
common with the rest of the party, I was agreeably surprised at 
what came under notice. There was an entire absence of any 
disagreeable odour, such as is apt to assail the olfactory organs 
when passing an ordinary street grid, and the system in operation 
for dealing with the sewage of some 12,000 inhabitants was the 
incarnation of simplicity. The plan adopted has been in operation 
about 18 years, and present appearances indicate that another 
100 years would make no perceptible difference in regard to its 
efficient working, and the immunity which Winsford is likely to 
enjoy, from ‘perpetual injunctions,’ sewage farms, and similarly 
unconsidered trifles which harass our local authorities and constitute 
a permanent burden to the ratepayers.” 


The Massachusetts experiments were carried out in 
the years 1888 to 1890, and subsequently similar experi- 
ments were carried out at Barking and Sutton in this 
country; but at Winsford, tanks on a similar prin- 
ciple were somehow hit upon, and have been in operation 
for years before the Massachusetts experiments were 
known ; they seem also to have been sanctioned by the 
Local Government Board, the cost primarily and annually 
appearing to be almost ridiculously small, and the result 
entirely satisfactory to the ratepayers of Winsford. In 
the words of Mr. Blagg, the chairman of the Winsford 
District Council, ‘the system is cheap, simple, and 
effective ; and analyses have proved that after filtration 
through the beds, the purified sewage effluent is in a 
safe condition to pass into any stream without fear of 
pollution.” 

Surely there is more than enough in all these facts for 
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further test and inquiry, and encouragement enough for | shipowner might be excused if he decided for himself a 
other local authorities to see if it is absolutely impossible | draught which, besides being conducive, in his opinion, to 


to go and do likewise. 








MR. SAMUEL PLIMSOLL. 


Tut death of Mr. Samuel Plimsoll removes from our 
midst a man who above all others of the present century 
has left the impress of his enthusiasm and energy upon 
the shipping legislation of this country. Having lived for 
the last eighteen years in comparative retirement, the 
world had almost forgotten his existence, but from 1868 to 
1880 there was no public man whose name was more 
frequently heard, nor were there in the House of Commons 
many members whose influence was more distinctly felt. 
It is true that Mr. Plimsoll was not a politician in the 
broad sense of the word, and that his influence was 
centred almost wholly upon one subject. But to that 
subject he directed such an amount of zeal, energy, and 
enthusiasm, as to make it for a time the most prominent 
topic of daily conversation, and to render himself the 
target for unmeasured censure, vituperation, and even 
abuse from those whose interests were being assailed. It 


| stability and seaworthiness, was also profitable from a 
| freight-owning point of view. 

There was thus a combination of conditions in existence 
in 1868, when Mr. Plimsoll entered Parliament, which 
tended to make maritime adventure, especially in old and 
obsolete ships, more than ordinarily disagreeable, and 
even dangerous to sailors. No doubt those conditions 
had, in different degrees of intensity, been existent long 
before that time ; and even to-day, with all our legislation 
in the interests of seamen, there are still possibilities of 
Realy risking human life on the seas when the greed of 

in darkens the souls of men against the light of con- 
science and duty. But in the sixties, for the reasons 
already given, the conditions were exceptionally bad. 
The maritime commerce just lost to the United States 
had come to us; shipbuilding was in a transition state ; 
a lot of old tonnage was made quickly obsolete aud un- 
profitable by the building of composite and iron steamers 
and clippers, and the owners of this tonnage had a hard 
time in making it pay. The sea was, in fact, crowded 
with tonnage which was safe only when lightly laden and 
carefully handled; but this lading and handling could no 


was to the:cause of the British sailor that Mr. Plimsoll | longer be conducted at a profit, and hence the overload- 


consecrated his public life, and it was not until he had 
achieved by much the greater part of what he had set out 
to accomplish that he consented to retire from his 
labours. Even then his retirement was made only with 


ing of unseaworthy ships was notoriously common. 
Steamers, too, of light construction, variously known as 
‘‘awning decked,” ‘shade decked,” &ec., were being 





rapidly multiplied, and the owners of these were in the 


the hope that he to Whom place had been given might be | habit of loading them down to the same extent as the 


able better to carry the work to its desired end. 


stronger vessels of normal scantling. All this was 


Various reasons have been assigned for the origin of | becoming notorious years before Mr. Plimsoll’s attention 


that deep interest in the welfare of seamen that was the | was drawn to the subject. 
It has | Register were the first in the field to arrest the unduly 


mainspring of Mr. Plimsoll’s public activities. 


The committee of Lloyd’s 


been said that his attention was first directed to the con- | deep loading of the awning deck steamers, and similar 
dition of Jack, and his sympathies first enlisted on his | vessels of light construction, by the publication of free- 
behalf, by something which occurred on a voyage under- | board tables setting forth the conditions of loading under 


taken by Mrs. Plimsoll and himself. 


Whatever may | which such vessels would be classed by them. 


These 


have been the exciting cause, the fact remains that so | tables, which were the work of Mr. Martell, the chief 
fixedly had Mr. Plimsoll got certain impressions about | surveyor, and his assistants, constitute the basis of the 
ships, shipowners, and sailors into his mind that they | freeboard tables now sanctioned by the Board of Trade, 


were irremovable ; and so largely did they occupy his 
thoughts that he had room for none other. That a man 
who had founded a coal trade, and conducted it so suc- 


| 


and made law by our Houses of Parliament. One large 
line of steamers refused to load their vessels as required 
»y these freeboard tables of Lloyd's, and, when the Com- 


cessfully as to enable him to amass a fortune at a com- | mittee of that Society took away the classes assigned to 
paratively early age, should drop all the subjects upon | the vessels, entered an action against Lloyd’s Committee 


which his mind had for many years been centred and | for the loss they had thereby sustained. 


enter upon a humanitarian crusade involving an attack 
upon the management of a specialised industry with 
the details of which he was at first necessarily un- 
familiar, is a phenomenon of which human history does 
not furnish many examples. That the crusade should 
have been upon the whole successful in attaining its 
desired end is not only a very interesting feature in the 
phenomenon, but also a conclusive proof that Mr. Plim- 
soll was right. For we may rest assured that a cool, 
business-like House of Commons does not make laws 
simply to please misguided fanatics; and, similarly, it is 
probable that the legislation which followed Mr. Plim- 
soll’s agitation would have been long deferred if an 
enthusiast such as he was had not, there and then, 
stirred the sympathies of men into activity. 

It will perhaps be of interest to consider at this time, 
when eighteen years have elapsed since Mr. Plimsoll 
yielded his seat at Derby to Sir William Harcourt, what 
has been the effect upon the mercantile marine and ship- 
building industry of this country of the legislation arising 
from his efforts? In doing so, we must first go back in 
our minds to the later sixties and see what the ships in 
our mercantile marine were then like, and the conditions 
under which they were managed. The period was a 
critical one, being a time of change. Ships were ceasing 
to be built of wood, and iron and composite vessels were 
taking their place. Steamers were coming into com- 
mon use for such cargo-carrying trades as did not in- 
volve much bunker accommodation, while the better 
class of cargoes on long eastern or antipodal voyages 
were conveyed by smart and expensive iron and com- 
posite clippers. Wealthy firms were selling their old and 
obsolete wooden vessels, either to foreigners or to less 
prosperous British shipowners, and building _first- 
class property to take their place. The high-class vessels 
commanded good freights, and were insured at easy 
rates, whereas the low-class, obsolete, wooden vessels 
had to struggle in every way to earn a living. Their 
chances of making profits depended chiefly upon the 
small capital they represented, and, after that, upon the 
amount of cargo they could be made to carry. Some- 
times these old vessels were insured at fairly easy rates, 
but in such cases the cost of keeping them repaired 
so as to retain Lloyd’s class was a severe tax upon their 
earning powers, and made it still more necessary to 
crowd cargo into them, and thus immerse them deeply 
in order to earn a profit. When not insured repairs were 
often deferred, until at last the vessel went down through 
want of them. But even insurance was not always a 
guarantee of seaworthiness, for underwriters are to be 
found who will take risks without the guarantee of a 
class at Lloyd’s, just as there are money lenders who 
cover the losses from some by extortionate rates of 
interest from others. These were of the class of cases in 
which a total loss was suggestive of a premature abandon- 
ment, or a deliberate stranding or sinking, and, as such, 
afforded from time to time a good reason for the existence 
of an otherwise irksome and unnecessarily irritating 

Yreck Commissioners’ Court. 

Not only old wooden sailing vessels, but even more 
modern iron steamers were in these days often much too 
deeply laden, just as they would be in many cases to-day 
if our lawmakers had not intervened to preventit. When 
the freight on every extra ton carried by a vessel is pure 
profit to her owner, there is a strong inducement to the 
latter to put as much cargo on board as she can receive 
without unduly reducing her sailing or steaming speed 
while on a voyage. And while there was no existing 
authority to declare absolutely what was the deepest 
draught at which a vessel could be safely navigated, the 


The case was 


| tried in the Scottish Courts, which decided that the Com- 


mittee of Lloyd’s Register would have been blameworthy 
if, with the knowledge they had of the effects of deeply 
loading this class of vessels, they had done any other 
than they did. 

These things were taking place at the time when Mr. 
Plimsoll was vainly urging upon the Government of the 
day to legislate in such a way as would prevent rotten, 
unseaworthy, and overladen ships from being sent to 
sea. It is not our purpose to defend in every detail the 
manner in which Mr. Plimsoll set about his self-imposed 
task. He was pre-eminently an enthusiast, and history 
teaches us that great works by which the world has been 
benefited have for the most part been initiated by men 
of that mental type. Mr. Plimsoll was, without doubt, in 
many particulars misinformed. He was unduly credulous, 
and became a ready victim to the unscrupulous, self- 
seeking agitators who are always found mixed up with 
such causes. His acquaintance with the details of ship 
construction, loading, and management was necessarily 
very meagre, and he made the mistake of supposing that 
he knew more upon these matters than it was possible 
he could have acquired. A truthful man himself, he 
made the further mistake of supposing that the words 
of all other men could likewise be depended upon. 

But when we have made these admissions regarding 
Mr. Plimsoll we have said all that can be said in fair 
adverse criticism of his work on behalf of the British 
sailor. Of the painful scene in the House of Com- 
mons, when, in a state of great mental disturbance, he 
hurled charges, which perhaps he could not prove, 
against members of the House, it should be sufficient to 
remember that he afterwards, when restored to health, 
apologised frankly and fully for what he had done, and 
further to bear in mind that this vehement expression 
of his emotion led, and it alone, to the passage of 
beneficial legislation in the following session. 

Judging a man by his works, Mr. Plimsoll should be 
regarded as one of the most useful men who have ever 
served their country in Parliament. The high character of 
British ships and British shipbuilding to-day is in large 
part due to the legislation which his efforts placed upon 
the statute book. By the raid which in the years 1877 to 
1879 was made by the Board of Trade upon rotten and 
otherwise unseaworthy ships, the mercantile marine of 
this country was purged of a class of property which 
was both a danger and a disgrace. The requirement of a 
compulsory fixed freeboard for every British vessel, 
determined, among other conditions, by her strength and 
state of repair, has served to raise the standard of excel- 
lence of our merchant shipping by making it impossible 
for a weak and ill-found vessel to earn a profit. For 
many years it was continually urged by shipowners that 
such a fixed freeboard was impossible, and that, even if 
it were possible, it would be undesirable, as removing the 
responsibility for the safe loading and navigation of ships 
from the owner and placing it upon some other party. 
The enthusiasm, and indeed vehemence, which Mr. Plim- 
soll threw into his work caused all such interested aver- 
ments as these to be carefully examined; thanks 
to the then existing action of Lloyd’s Register Committee, 
which had been for several years assigning freeboards at 
the request of many scrupulous and fair-minded ship- 
owners, it was shown that the supposed impossible was 
easy of accomplishment, and that the alleged undesirable 
was preferred by conscientious men. To-day, not only 
are all British ships loaded to fixed freeboards, but it is 
also a very usual thing for foreign owners to apply to 
1. oyd’s Register for freeboards to be assigned to new 








vessels built both in this country and abroad. 





—_—:1 
It is doubtless quite true, as is so ofien alleged 
the great bulk of British shipowners are ye that 
scrupulous, and honest, and that the business fm 
men is conducted to-day just as righteously as it y mm 
have been had not Mr. Plimsoll lived and worked on 
sailor. But how many shipowners are there who _ 
assign a safe and proper freeboard for a modern em 
steamer of the newest type? Is it at all likely that th 
types would have been developed at all had ‘it not | “i 
for the existence of legally-sanctioned freeboard rule a 
legally-appointed bodies for assigning freeboards — 
those rules? We think not, and those of our readers _ 
know anything of recent developments in mercanta 
marine architecture will doubtless be of our Opinion Mer 
cantile shipping to-day bears in a marked degree th, 
impress of Mr. Plimsoll’s life and work, and although 
himself neither a sailor nor a naval architect, he he 
through the shipping legislation his agitation forced a 
the country, done more to mould and modify the meee 
shipping of the world than any shipbuilder of the century 
If he is remembered by grateful seamen in no other a 
his memory will not perish while the Plimsoll dis’ 
remains to designate the proper depth of a vessel's Inding 
g. 


ALKALI WORKS AND ENGINEERING, 
TH annual report of the inspectors under the Alkali, ¢ 
Works Act, shows that for the past year there was ‘an 
decrease in the number of works. The alkali works fell of 
by eleven, and the other works by five. The separate Dro- 
cesses of manufacture were 1479, or forty-one fewer than jp 
the year 1895, the chief decrease being in the alkali man. 
facture. The competition seems to increase in the manu. 
facture. There are now four works where the production of 
chlorine by electrolysis is in progress; and the inspectors 
expect that there will be in operation soon, on a large geal; 
a plant to test the commercial practicability of the Hay. 
greaves and Bird electrolytic cell. The Castner Kellyor 
Alkali Company commenced its operations in March, pea 
Runcorn; and the nitric acid chlorine processes are also 
under trial, so that there is the probability, as we have said, 
of increased competition between the newer and older pro. 
cesses in chemical manufacture. Possibly this enlarge 
competition, which began some time ago, is the cause of thi 
disappearance of some of the older of the alkali works from 
the returns of the inspectors. It is evident that it enforce3 
the use of economies and of new processes in many ways 
And it may be believed that some of these are becoming mon 
successful than they were. One of these subsidiary pro. 
cesses is described as ‘giving less trouble, and is less con 
plained of by the public than many of the older-established 
departments of the Leblanc manufacture.’ To the aid of 
the chemist the engineer is now coming, and is making th 
processes, not only of manufacture, but those of the utilisa 
tion of what were worse than waste products, commercially 
successful, and aids in the retention of old processes agains 
the increasing competition with newer plant. Fvidently t] 
alkali trade is in a period of transition, in which the com- 





mercial value of distinct processes is being defined. Th 
work of the inspectors is that of careful visitation, of testing 
and of observation that the provisions of the law are carrie 
out. ‘Trained independent chemists, acquainted by long 


experience with the operations conducted, with the difticu 
ties presented, and with their possible solution,” are 
great help to an industry that is old and honourable, and on 
in which this country has long led the way. 








ENGINES, GLASGOW NEW GRAVING 
DOCK. 

On page 578 we illustrate the pumping engines at the 
new Graving Dock, Glasgow. A general description of this 
dock appeared in our impression for May 20th, and in suc- 
ceeding impressions we shall give detail drawings of the 
machinery. The view on page 578 shows the pumping 
engines constructed by Messrs. Andrew Barclay, Sons, and 
Co., Kilmarnock, in their place in the engine-house. In the 
lower left-hand corner will be seen a portion of one of the 
great centrifugal pumps, constructed by Messrs. Gwynne 
and Co., Brooke-street, Holborn, who have supplied all the 
centrifugal pumps in use at this dock. We reserve detailed 
description of the engines and pumps until we can give the 
engravings. 


PUMPING 








CATALOGUES, 


Hayward Tyler and Co., Whitecross-street, London, F.C. List 
‘A,’ 1898, Plumbers’, Waterworks and Fire Fittings.—This 
new ‘list ” covers chiefly the fittings for the distfibution and us 
of the water in buildings—namely, waterworks fittings, plumber 
fittings, closets, lavatories, and baths, as well as fire fittings. It has 
been carefully brought up to date so as to include the various form: 
of fittings which are most approved at the present time, and 
corresponds with list ‘‘C’” of pumps and pumping machinery which 
this firm issued about two years ago. No fault can be found with 
this catalogue. 

R. Becker and Co., Rivington-street, London, E.. . 
Wood-working Machinery.—This catalogue contains upwards 0! 
200 illustrations, and is nicely got up, but lacks one very essential 
feature—the name of the firm on the back. Messrs. Becker wish 
us to state that they will be pleased to send a copy to everybod) 
who applies for it. 

W. F. Stanley, Great Tunstile, Holborn. 
Instruments made by this old-established house. : 

Fielding and Platt, Limited, Gloucester. Illustrated catalogue 0! 
Gas and Oil Engines. sees 

N. C, Szerelmey and Co., Rotherhithe New-road, London,.—This 
brochure is devoted to the cause and cure of damp and decay 10 
masonry, with a supplement containing information and reports oD 
the corrosion of iron and its remedy, Messrs, Szerelmey, It nece 
scarcely be stated, are manufacturers of waterprooting materhus. 
Buck and Hickman, Whitechapel-road, London. 1595 catalogue 
of American Machine Tools.—This is a handsomely appointed 
catalogue of 300 pages, quarto size. 

Siebe, Gorman, and Co., Westminster Bridge-road, [ mdon. 
Illustated catalogue of Diving Apparatus and Accessories, of all 

ssible forms, Exploding Machines for submarine blasting, Salvage 
’umps, Detonators, and Explosives.—The last thirty pages of this 
very interesting catalogue are devoted to descriptions, with 
illustrations of a few, of the more notable submarine operations 0? 
which Messrs. Siebe, Gorman’s appliances have been employed. A 
word of praise is due to the block-maker and printer for the 
manner in which their work has been effected. j 
Holmes and Sons, Limited, Castle-hill Works, Norwich. Cats 


Kiessling’s 


“DPD” catalogue of 





logue and price list of the Norvic Cycles. 
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STREATHAM PUMPING STATION, 
We have in our impressions for April 22nd and April 29th 
istrated and described the exceedingly well-designed and 
tisfactory pumping machinery designed by Mr. James 


Restler for the Streatham deep-well pumping station of the 


Southwark and Vauxhall 
Water Company. In our 
could 


ast impression we 
n¢ i space for the detail 
g of the bell crank 
-rods, Which we 
above. If our 
will turn to page 
will find a per 
spective view of these bell 
ranks in place. There are 
two types of rod; the upper- 
our drawing is 
ip of rods and tubes, | 
nd is used to impart } 









now g 
aders 


iy) they 








st in 



































notion from the crank f 
shaft to the bell cranks. Ia 
The other is built up of 
plate iron, and is used to 
couple the two bell cranks 
together. 

The second illustration 

hows the air pump, feed 
pump, and air - pressure | 
pump. This machinery is Z 

duplicate, one set for = 
each engine. If our readers 5 
will turn to our last im- bs 
pression the place occupied » 
by these pumps will be = 

t once from the plan 2 

which shows the circular s 
engine-house. In the left- — ~- 





hand lower corner of our 
supplement will be seen 
the pressure pumps which 
deliver into the air vessels. 





The whole installation is i ee } 
of peculiar interest for Hae ay ee eS | 
many reasons, and complete = es, 
as is the information with i est \\ 
which Mr. Restler has : iit es i} 
favoured us, much remains 





that might be said, particu- 
larly concerning the pro- 
cess of sinking the well. 
Thus, for example, it was 
found that the sinking of 
the cylinders was greatly 
helped by the passage of 
trains on the railway close 




















by, the vibration doing 
good service. It is to be 


hoped that Mr. Restler may 
be induced to read a paper 
on this well and the pump- 
Ing plant before the Insti- 
tution of Civil Engineers. 











ACETYLENE GAS 
EXHIBITION. 
THE Exhibition of acety- 
lene gas apparatus, which 
was opened on Wednesday 
‘ast at the Imperial Insti- 
tute, marks, we feel almost 
tempted to say, a new era 
in lighting, just as the first 
electric light exhibition 
at the Crystal Palace did 
many years ago. That modern science and industry has put 
at our disposal a new and very powerful illuminant many 
are aware, but the majority of persons have, we 
“sri little conception of the work that has already been 
tions with it, and of the position which under certain condi- 
uli $ it ls, in the opinion of people competent to judge, likely 
imately to occupy. We have from time to time printed 


| 
| 








of calcium and acetylene, 
appreciate the ease with 
generated, and the advan- 
lighting of country towns 
ships, and for many 


gas is 


articles on the subject of carbide 
and doubtless our readers fully 
which the new illuminant can be 
tages which it possesses for the 
and houses, of railway trains and 
other where the use of ordinary coal 


purposes 
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precluded by expense or conditions. But we belicve 
few of them are aware that it is already in various parts 
of this country being used on a fairly large scale, and that 
still larger installations will shortly be at work. The exhibi- | 
tion in the Imperial Institute will tend to correct false | 
impression on this point. Although by no means large, it is 
sufliciently representative of the work that is being done in ! 








Swam Enc 


this country to give one a good notion of the rapidity with 
which acetylene gas lighting has developed in the few years 
that have elapsed since the commercial production of carbide 
of calcium became a possibility, and at the same time it will 
call the attention of the public to a new industry, and so 
assist in its progress. 

It is impossible in this preliminary notice to say much 
about the numerous exhibits in detail, we must rather con- 
fine ourselves to the consideration of the principles which 
underlie the greater number of the generating apparatuses, 
and to the discussion of a few points which will assist in 
giving our readers a true impression of the value and present 
position of acetylene gas lighting. The more important 
exhibits we hope to be in a position to illustrate fully and 
describe in future i 

The principle underlying the action of the majority of gene- 
rators exhibited is that of allowing the water to attack acolumn 
of carbide at its lower end, and gradually exhaust it as the gas 
is consumed. The carbide is put into some basket-like form 
of receptacle, which is placed in a containing vessel closed at 
its upper part except for the gas outlet. The water enters 
the containing vessel at the bottom and rises till it is in con- 
tact with the lowermost portion of carbide, when the gas 
which is immediately given off prevents a further rise of 
water to the upper parts of the carbide or depresses the level 
entirely away from the carbide: in others, the water falls in 
small quantities on the carbide, the supply being controlled by 
the rise or fall of a gasholder bell. In some cases the carbide 
is contained in a series of superposed trays that prevent the 
lime resulting from the action falling down and so allowing 
the upper layers to come in contact with the water ; in others, 
as in the apparatus of Read, Holliday, and Sons, Limited, 
the lime is allowed to fall through a grating into a gauze-work 
receptacle adapted to receive it. 

As we have said. we can only lightly touch upon 
a few of the prircipal exhibits at present. Messrs. 
Exley and Co., Huddersfield, were, we understand it is now 
generally admitted, the first makers in the field, their earliest 
machine having been set to work in February, 1895. They 
have several large generators on show, and one which has 
four independent generator cylinders, each of which contains 
20 lb. of carbide, at work. The machine, like many others, 
is automatic in action, one generator cylinder coming into 
action after another. Thecylinders can be recharged without 
interfering with the supply of gas. An exceedingly delicate 
governor, necessitated by the absence of any gasholder, con- 
trols the supply of gas, and a very ingenious little safety valve, 
consisting merely of an enlarged Dunlop tire valve is fitted to 
each generating cylinder. This we shall be in a position to 
illustrate and describe more fully in a future impression. 
Another large machine is exhibited by the Manchester Acety- 
lene Gas and Carbide Company, Limited. It works upon 
the same principle as the smaller apparatus described and 
illustrated fully in these pages in December last; but in place 
of the one generator cylinder on each side, it has three, or 
six altogether. It is capable of giving a supply sufficient 
for lighting ninety lights of 25-candle power, burning one-half 
cubic foot of gas per hour. It is continuous and auto- 
matic in its action, just as the smaller sizes are, and can be 
re-charged without interfering in any way with the supply of 
gas. It is interesting to record that this company has secured 
the contract for the lighting of the first town ever illuminated 
by acetylene in the British Isles. The contract is for the burgh 
of Portsoy, in Banffshire, where over 1000 lamps will be used. 
Some details of this instalment may be interesting. The type 
of generator to be used will have four generating cylinders 
on each side, each of which will hold 25lb. of carbide. 
From the generator the gas will pass through a scrubber, 
then through a purifier, and thence into a gasholder 
of 2500 cubic feet capacity. This gasholder was formerly 
used for coal gas. From these it will be delivered through 
3in. gas mains at a pressure of din. of water. The total 
length of piping will be approximately 4} miles. There are 
fifty-eight street lamps, which are being renewed or converted 
to suit them for acetylene, and the churches and public 
buildings, as well as over 100 private houses of the borough, 
are also being lighted. The gas mains are arranged on a new 
system. There are eighteen streets in the town, and to each 
street there is a separate valve of the sluice type, so that the 


issues. 


| whole system of pipes is divided into eighteen sections, each 
| of which can, when desired, be isolated. 


Each section is to 
be tested at a pressure of over 2} 1b. per square ineh, which 
is, of course, a long way over the maximum gas pressure. As 
it is of the utmost importance that the whole length of pipeg 
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should be entirely cleared of air before any attempt is made to 
burn acetylene it has been arranged to fill thegasholder with oil 
gas, and by its means to eject all the air, and then to follow with 
the regular illuminant. The price of coal gas at Portsoy was 
8s. 4d. per thousand; the new gas is to be supplied at a 
price which would be equivalent to coal gas at 3s. 4d. per 
thousand cubic feet. It is expected that the system will be 
ready to commence work by the end of August. That the 
experiment will be regarded with the keenest interest it is 
unnecessary to say. It is in such cases as these, where the 
price of ordinary gas is prohibitive, that acetylene will for 
the present, whilst the carbide still costs £20 per ton, have 
the best chance; in fact, we were informed on all hands that 
manufacturers are making little or no attempt to introduce 
where coal gas can already be bought cheaply. 

Messrs. Read, Holliday, and Sons, Limited, of Huddersfield, 
are also among the most important exhibitors. Their machine 
also has a number of generator cylinders placed round the 
water tank, in which arrangements are made for condensation 
of any moisture carried over from the generator cylinders. 
The Acetylene Beacon Light Company, Limited, of Colmore- 
row, Birmingham, shows a machine of very large capacity, 
which differs in arrangement from any other in the exhibition. 
The carbide is contained in a wire cage which contains 
lewt. atatime. On to this the water is forced in a fine 
spray. A complete or partial rotation is given to the cage 
once a day or so, thus presenting a new surface of carbide to 
the water spray, and helping to dislodge the lime. Besides 
one or two generators of American make, a few foreign firms 
are represented ; of both of these we shall have more to say 
later. Mr. Raoul Pictet, whose name is so closely connected 
with the development of acetylene lighting in France, shows 
an exceedingly simple and safe form of apparatus. 

The Liver Acetylene Gas Company, Liverpool, has a good 
exhibit of all-size machines, the largest of which has four 
generating cylinders, taking in all 90 lb. of carbide. It can, 
like others, be re-charged without stopping. 

Amongst the smaller lamps, the Buffington Light calls for 
attention. For this lamp the carbide is sold in little stamped 
tin perforated cartridges, which after the exhaustion of their 
contents, are thrown away as valueless. It isan exceedingly 
handy and convenient form of generator of a portable form. 
The same firm also makes far larger generators for house use, 
a very large number of which are, we were informed, in use 
in the United States. 








THE INSTITUTION OF GAS ENGINEERS. 





ANNUAL GENERAL MEETING. 

THE Institution of Gas Engineers, which now has over 
200 members, was incorporated as recently as 1890. Its 
formation in that year was due to the action of several 
prominent members of the Gas Institute, a body then in the 
twenty-seventh year of its existence, and suffering from 
internal dissensions, which culminated in the secession from 
its ranks of those who inaugurated the new Institution. For 
a time the resources of the old Gas Institute seemed crippled 
by the withdrawal from it of many influential members, and 
the new Institution of Gas Engineers rapidly attained a 
position of almost equal importance. The Incorporated Gas 
Institute, however, has recovered in large measure its former 
virility, and is doing good service to the gas industry, as our 
annual notices of its proceedings have testified. At the 
same time, the Institution of Gas Engineers continues its 
prosperous, though as yet brief, career. Its members are 
responsible for the manufacture of 653 per cent. of the total 
output of gas in the United Kingdom, and—though, in view 
of the fact that three or four London engineers may justly 
claim responsibility for about one-fourth of the gas made in 
the country, this statement is open to misconstruction—it is 
evident that the new Institution is a power in the gas 
engineering world. 

The adjourned general meeting of the Institution of Gas 
Engineers opened on Tuesday last, at the Royal United 
Service Institution, in London. The retiring president, Mr. 
Corbet Woodall, M. Inst. C.E., introduced to the meeting 
the president for the year, Mr. G. E. Stevenson, M. Inst. 
C.E., the engineer of the Manchester Corporation gasworks. 
His inaugural address was in every respect worthy of his 
high reputation as a gas engineer. After some notice of the 
work performed by the Institution, he pointed out that but 
little advance in gas consumption was witnessed during the 
last year. The check in the hitherto almost continuous 
progress of the industry he rightly regarded as likely to be 
only temporary, attributable to the prevalence of mild 
weather, and to the effect of the disastrous engineers’ strike 
on some sources of consumption. This strike affected the 
gas industry only indirectly, but nevertheless it gave force 
to arguments in favour of the use of machinery in the retort- 
house, and in the coal and coke stores. Capital became 
cheaper and labour dearer every day, and the net result of 
the introduction of machinery in the retort-houses was that 
working expenses were diminished. The cost of labour for 
carbonising a ton of coal was now Is. 9d., where it had 
formerly been 3s., and the difference in this item meant a 
saving of £1250 per annum for every million cubic feet of 
gas produced per diem. The saving of fuel effected by the 
use of the regenerative system of heating retorts was shown 
in a striking manner by the change from direct to regenera- 
tive firing which had been made since 1891 at the Rochdale- 
road works of the Manchester Corporation. The amount of 
coke sold per ton of coal carbonised had risen from 6°67 
cwt. in 1891 to 9°5 cwt. at the present time. 

The President next referred to the continued extension of 
the manufacture of carburetted water gas in this country. 
At Manchester he was able to make 1000 cubic feet of that 
gas of 25-candle power, and deliver it in the gasholder at a 
cost of 13°65d., at which price he certainly could not manu- 
facture 25-candle gas fromcannel. After alluding to subjects 
dealt with more fully in some of the papers presented to the 
meeting, he drew attention to the extent to which the energy 
ofcoalgas was utilised. Amere fraction of the energy of the gas 
had hitherto been converted into light, but the latest develop- 
ments of the incandescent gas burner enabled a much larger 
proportion of the heat energy of gas to be transformed into 
illuminating effect. There was, however, an ample margin 
for even greater advances in the economical conversion of 
the energy of coal gas into light. 

At the close of the President’s address the reports of a Com- 
mittee on the proposed standard of light and temperature of 
gas measurement were considered. The labours of the Com- 
mittee, so far as the standard of light is concerned, have been 
rendered purposeless by the recent adoption of a different 
standard for the testing of the gas supplied in the metro- 


polis. The Dibdin 10-candle standard, on which the Com- 
mittee made investigations, needed a glass chimney, and it 
has been found practically impossible to make a number of 
glass chimneys of uniform translucency and having the 
same refractive index. Hence the Harcourt 10-candle 
standard, which has no chimney, possesses one great advan- 
tage over the Dibdin. The Harcourt standard was described 
by the inventor on the second day of the meeting, and is 
again referred to below. With regard to the temperature of 
gas measurement, it had been pointed out about two years 
earlier that the customary plan of correcting the volume 
of gas made on a works, as recorded by the station 
meters, to a uniform temperature of 60 deg. Fah., was 
open to serious objection, on the ground that the con- 
sumers’ meters were at a considerably lower average tempera- 
ture. The quantity of gas unaccounted for was thus made 
to appear much greater than it was in reality. Obser- 
vations extending over about twelve months were made by 
four members of the Committee in their respective towns, 
viz., Leicester, Birmingham, Cheltenham, and London—the 
South Metropolitan Gas Company’s district. The results of 
these observations led the Committee to the conclusion that 
the customary correction to 60 deg. Fah. was of little use for 
the purpose of comparing the gas sold with the gas made, 
and that it was necessary to vary the corrections of gas made, 
say, weekly, following the ascertained atmospheric tempera- 
ture, which was found to be in close agreement with the 
temperature of the gas at the consumers’ meters. In the 
course of a brief discussion on this report, it was pertinently 
observed by Mr. T.S. Lacey, that correction to a uniform 
temperature was absolutely necessary for comparisons of the 
make of gas per ton of coal at different works and at different 
seasons of the year. 

Mr. F. W. Stevenson, engineer of the Sheffield Gasworks, then 
read a paper on ‘‘ High-pressure System of Distribution.”” He 
proposed the use of trunk mains, through which gas should 
be ferced at high pressure to the district in which it should 
be distributed at ordinary low pressures. He could thus 
double or treble the carrying capacity of the trunk mains. 
In the course of the discussion it was pointed out that a 
similar system had been in use in the London district for 
many years, and that higher pressures than Mr. Stevenson 
contemplated were adopted. The whole of the gas sent out 
from the Beckton station of the Gas Light and Coke Company 





travels through two mains 48in. in diameter for a distance of 
| about eight miles. In winter the gas is frequently driven 
| into these mains at a pressure of 24in. of water. The leakage 
account in this instance is by no means heavy. 

Mr. Corbet Woodall read some ‘Observations upon the 
Construction and Working of Inclined Retorts,’”’ written by 
| Herr E. Drory, engineer at the works of the Imperial Con- 
| tinental Gas Association, at Berlin, where inclined retorts 
| have been applied on a very extensive scale. The retorts 
| used there are 15}ft. in length, and each setting contains 
nine retorts. Mr. F. D. Marshall, engineer of the Copen- 
hagen Gasworks, read a paper on “‘ The Carbonising Plant 
of a Modern Gasworks,”’ in which he advocated the use of 
special coal-elevating and storing plant, and settings of 
inclined retorts 11}ft. in length. These two papers provoked 
much desultory discussion, in which Messrs. F. Livesey, 
C. Hunt, C. C. Carpenter, W. R. Herring, and many. other 
well-known gas engineers took part. It was generally agreed 
that Durham coal had a tendency to slip during carbonisation 
from the upper to the lower end of an inclined retort, while 
Midland and many other coals did not display the same ten- 
dency. English engineers have generally adopted inclined 
retorts, 18ft or 20ft. in length, in preference to the shorter 
patterns in vogue on the Continent. 

The proceedings on Wednesday morning commenced with 
the reading of a short paper by Dr. A. Vernon Harcourt, 
M.A., F.R.S., one of the Metropolitan Gas Referees. He related 
the story of his labours—extending over many years—on 
standards of light. He is to be heartily congratulated on the 
complete success with which they are now crowned. He is the 
inventor of the standard light which most nearly represent the 
true average value of the light of the sperm candle, which for 
over thirty years has been the legal standard light in this 
country. His standard light, which is known as the ‘“ One- 
candle Pentane Air-Gas Flame,” has been conclusively proved 


| 
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| 
| 








by numerous skilled photomerists to have an illuminating 
value equivalent to that of 1:001 sperm candle, and recently 
has for all practical purposes been regarded as a true repre- 
sentative of the standard candle. Unfortunately, its con- 
struction and nature are such that it cannot be conveniently 
used under the conditions which prevail in the gas-testing 
stations of the metropolis. It has, however, been invaluable 
as a standard by which other and more generally convenient, 
though less trustworthy, standards of light may be tested and 
standardised. It has been used for the standardisation of 
the pentane 10 - candle standard lamp which Dr. Vernon 
Harcourt described in his paper. 

This 10-candle lamp is now, in virtue of a recently issued 
notification of the Gas Referees, the standard light by which 
the illuminating power of the gas supplied in the metropolis 
is officially tested. For the first time since the passing of the 
Metropolis Gas Act in 1860 has the use of a standard light, 
other than the troublesome and variable sperm candle, now 
become permissible in the official testing of London gas. 
Other standards, such as the Dibdin 10-candle standard, have 
nearly approached, but have failed actually to reach the 
degree of constancy which the Gas Referees deemed requisite 
in a substitute for the candle. We have intimated already 
that the chief objection to the Dibdin standard, on the per- 
fecting of which the late chemist to the London County 
Council expended much labour, was the uncertainty 
which the employment of glass chimneys involved. It 
was found that two chimneys could seldom  be_inter- 
changed without the light being appreciably affected, 
and therefore Dr. Vernon Harcourt set to work to 
devise a 10-candle lamp on the Argand principle which 
would burn without a glass chimney. The fuel of his new 
lamp is an air-gas, formed by the passage of a stream of air 
over the very volatile fraction of American petroleum which, 
after repeated distillation and purification, has, at 59 deg. 
Fah., a density lying between 0°6235 and 0°626. This 
fraction of petroleum is known as pentane, and actually 
consists chiefly of pentanes. The air-gas thus formed is 
heavier than air, and descends by gravitation to a suitable 
burner of the Argand type, in which it is consumed. No 
glass chimney is used, but a metal chimney tube is placed so 
that its lower end is 47 millimetres above the ring of the 
burner. A conical shade, having an opening through which 
the light may pass in the required direction, is fixed round 
the flame, which enters the metal chimney tube, and is 
regulated so that its tip is constantly visible through a mica- 
protected slot of definite position and dimensions. The inner 
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supply of air to the Argand flame is obtained by jacket 

the chimney tube, and conveying the current of air induess 

within the jacket by the heat of the chimney, by means - 
Y> DY S of 9 


tube to the interior of the ring burner. The portion of th 
flame visible when the chimney tube is at the stated height 
above the burner, and certain other simple conditions oul , 
filled, has an illuminating power of ten standard spe meant 
The air-gas is automatically produced when the air-inlet ‘a 
and the air-gas outlet cock on the pentane reservoir - 
opened, and the regulation of the flame to the re IB 
height is effected by means of the latter cock. The manipee 


lation of the lamp is extremely simple, and its official 
adoption will come as a relief to those who have been accus 
tomed to use the troublesome standard candles. The tele 


of which the details were given by Dr. Vernon Harcourt 
prove that the flame of the new lamp gives exactly ten tine. 
the light of the 1-candle air-gas flame to which we ha 
already referred. . 

The new standard lamp was very favourably received } 
the meeting, and Mr. Frank Livesey, who had worked with, 
it, spoke strongly in its favour. Mr. C. V. Boys, F.R.S,, one 
of the Metropolitan Gas Referees, also commended it, Mr 
T. S. Lacey thought that, as glass chimneys had been found by 
be untrustworthy when used with the Dibdin standard light 
their use on the Argand burner, in which the gas under test 
was consumed, must be equally objectionable. He had made 
observations on a large number of chimneys for both the 
Dibdin standard and the Argand gas burner, and had found 
one chimney in each case which affected the value of the 
light, though it was in other respects indistinguishable from 
the rest. The use of the two abnormal chimneys caused an 
error of 5 per cent. in the photometric observations. 

A 2-candle standard, in which also pentane was used as 
the fuel, was described by Mr. EK. Llewellyn Pryce; but jt 
appeared to have no advantage over one or other of the 
numerous pentane standards of 1, 2, and 10-candle power 
which Dr. Vernon Harcourt had previously devised. : 

Messrs. S. and T. Glover presented to the meeting a paper 
on ‘ A New Departure in Carbonising, having for its objects 
the Prevention of Naphthaline Troubles and the Proyiq. 
ing of Cheap Enrichment.”’ The authors proposed to car. 
bonise coal at the customary temperatures, and to mix with 
the coal gas, after it had passed the condensers, gas produced 
at a low temperature from cannel. About 10 per cent. of 
cannel to 90 per cent. of coal was stated to yield gas of 19-01. 


candle power, whereas the illuminating power of the coal gas 
alone was 15°5 candles. Adequate data for an appreciation 


of the true force of these figures were not given in the paper, 
and the scheme would not in any case be acceptable to en. 
gineers who have to deal with the manufacture and enrich. 
ment of large quantities of gas. 

Mr. E. A. Harman read a paper on ‘ Washers and 
Scrubbers,” which, as a contribution to the scientific study 
of the washing of gas, was inferior toa pamphlet which one of 
the better-known makers of washer-scrubbers has circulated 
for some years past. No new information was given in the 
paper, and the author's method of compilation did not set 
out previous knowledge in a new or attractive light. With 
the exception of Dr. Vernon Harcourt’s communication, the 
papers read on the second day of the meeting were decidedly 
inferior in character tu those presented on the first day. 

Yesterday—Thursday—the members of the _ Institution 
visited the Beckton Works of the Gas Light and Coke Com. 
pany, and the East Greenwich Works of the South Metro- 
politan Gas Company. In the evening a banquet at the 
Crystal Palace was given in honour of the members of the 
Dutch Association of Gas Engineers, who were the guests of 
the Institution at this year’s meeting. There was a good 
attendance of prominent gas engineers at each day’s gather- 
ing, and the arrangements for the convenience of members 
reflected credit on Mr. T. Cole, the secretary of the 
Institution. 








H.M.S. Evrora,—The Europa cruiser, built and engined by the 
Clydebank Engineering and Shipbuilding Company, on Tuesday 
completed at Portsmouth her extra-contract trials, which had been 
arranged to take place outside the terms of the contract spectt- 
cation. She was required to steam for four hours with twenty- 
four boilers, or 80 per cent. of her total boiler power, with the 
object of ascertaining the capacity of the reduced number of 


boilers to maintain a higher power for a short period than was 
demanded by the specification. At the thirty hours’ trial with the 
same boilers, which concluded on Saturday, she developed, accord- 
ing so the same official report in the Times, 12,662 1.H.P., but the 
mean of the four hours on Tuesday was 16,298, though the Diadem, 
the pioneer ship of the class, did not under the same conditions 
reach 16,000 LLP. The Europa had 2801b, of steam in the 


boilers and the revolutions were 110°3 per minute, the vacuum 
being 253in. The speed was taken over a 24-knot course, the 
distance having been measured by bearings, and two runs over the 
course gave a mean of 20°9 knots, though at the corresponding 
trial near Plymouth, with thirty boilers in use, the speed was 20°4 
knots. The coal consumption worked out at 1°91 1b. per unit of 
power per hour, against 1°95lb. in the Diadem, the mean air 
pressure in the Europa being “45in. Throughout the trial the 
engines and boilers worked satisfactorily, and steam was easily 
maintained. The vessel will now resume her progressive trials, 
and will, before the end of the week, carry out her gun and torpedo 
trials, after which she will be taken into the dockyard hands to be 
completed for sea. 


AN AMERICAN ENGINE.—The Alfree horizontal engine is designed 
specially for electric light plants of small capacity, and is made 
either as asimple ora tandem compound. The valve is of the piston 
type, with two triangular heads as a stem, fitting angular seats 
which the ports are cut. At the back of the valve is a pressure 
plate, in the inner face of which are formed the steam and exhaust 
passages. This plate is held in place by tap bolts, ‘The valve 
takes steam on the inside, and the outer cover of the steam chest 
contains only the exhaust steam, so that it can be removed when 
the valve is under steam, and any leaks thus easily dis: overed. 
The lower face of the valve and valve seat is horizontal. bi 
valve rod is connected to the top of a vertical rocking lever pivoted 
to the bed-plate, this lever being operated directly by the exventri 
rod. A hollow piston is used of considerable length, with a 
sion packing set out by springs. A centre crank is generally used, 
the shaft being forged in one piece, and having excentric balancing 
discs of cast iron pressed on the crank arms and secured by keys. 
Side cranks or crank discs are used on the smaller and lighter 
engines, The centre crank engines have two fly-wheels, one 0 
which is used as a belt wheel, while the other carries the por 
attachment. On the shaft is an arm with a weight at each S ” 
the arm being connected to one of the spokes of the wheel MY : 
long coiled spring, and the excentric forming a part of the _ be 
centre of thisarm. A very slight tendency to race or to slow do re 
causes the inertia or the centrifugal force of the weighted ag . 
shift the position of the excentric and the valve, and promptly i 
the engine back to its normal speed. In compound engin 
low-pressure cylinder is nearest the crank shaft, and the cylinde 





are far enough apart to allow of the pistons being taken out. 
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COMBINED ENGINES AND FANS FOR THE 
ADMIRALTY. 

THE illustration shows one of the latest types of forced- 
draught steam fans, made for the British Admiralty by 
Messrs. Gwynne and Co., of Brooke-street Works, Holborn, 
E.C. The fans, which are open, of the double-breasted type, 
are built of steel, and are designed to combine the greatest 
strength with lowest possible weight. The engines, which 
are very compact, are of strong construction, being suitable 
for running when desired with a steam pressure of 300 lb. 
per square inch, and also capable of performing full duty at 
200 lb. pressure. Their normal speed is 500 revolutions per 
minute. The crank shafts are of best steel, cut out of the solid, 
the connecting-rods and excentric-rods of the highest grade 
of manganese bronze, and all the bearings and working 
surfaces are of exceptionally large proportions, to minimise 
wear under the trying tests of high speeds and pressures to 
which these engines are subjected in work. The ends of the 
fan spindles opposite to the engines are carried in bearings of 
special construction, having a universal adjustable provision 
to prevent strain of the spindles should the true alignment 
be disturbed from any cause. Every precaution has been 
taken to ensure continuous lubrication of all the moving 
parts whilst the engines are running. 





SELF-MOVING VEHICLES AT THE ROYAL 
SHOW. 
NorwitHsraNbInG the lack of success which attended the 
efforts of the Royal Agricultural Society to promote a com- 
petition in motor vehicles last year in connection with their 
annual show at Manchester, the Council again decided to 
offer prizes amounting to £300 divided between two classes at 
the show which opens to-morrow—Saturday—at Four Oaks 
Park, nine miles from Birmingham. Of the two classes, that 
for light loads is presumably intended for such vehicles as 
would take the place of light spring carts for carrying loads 
up to one ton, exclusive of their own weight ; and the heavy- 
load class is for vehicles capable of carrying three tons, 
exclusive of their own weight. 
the competition stipulate that the vehicles are to be pro- 
pelled exclusively by mechanical means, and that in the case 
of oil engines any oil might be used which was allowed by the 
“regulations as to petroleum ”’ made by the Home Secretary 
under the Locomotives on Highways Act, 1896. The design 
of engine and form of vehicle were left entirely to the manu- 
facturer, subject to compliance with the regulations of the 
Local Government Board. It was arranged that in the trials 


the competing vehicles should carry a declared weight for an | 
ordinary load over a distance not less than twenty-five miles | 


out and twenty-five miles return, or such further distance as 
might be deemed advisable by the judges, Mr. F. W. Webb, 
Professor Unwin, and Mr. Bryan Donkin. The points to 
which special attention was directed during the trials 
were, due regard to the convenience of the public; ease of 
handling, with special reference to stopping, starting, and 
steering; economy in working, including attendance; the 


price, simplicity, lightness of the vehicle, having due regard | 


‘o strength ; and, in the case of oil engines, the density and 
high-flashing point of the oil used. 
he entries are nine in number, four in the light section, 


and five in the heavy class. The light section includes four | 


vans, entered respectively by the Daimler Motor Company ; 
Messrs. Roots and Venables, London ; the Lancashire Steam 
Motor Company, Leyland; and Mr. H. P. Saunderson, 
Bedford. Of these four, three are propelled by oil engines, 
and one by steam derived from a boiler heated by oil fuel. 
In the heavy class, two of the vehicles which took part in the 
recent trials at Liverpool are again in the field, viz., a steam 
Wagon built by the Lancashire Steam Motor Company, 


The regulations governing | 





and the lighter of the two vehicles which were made by 
Limited, 


the Steam Carriage and Wagon Company, 
Chiswick. The names of Messrs. Mann and Charlesworth, 
Leeds; Jesse Ellis and Co., Maidstone; and T. Coulthard 


and Co., Preston, also appear in the catalogue. The Daimler 
van is of very taking design, as will be seen from the accom- 
panying illustration. It has an efficient form of reversing 


gear and direct steering; while there are three powerful | 


brakes, with which the vehicle can, if necessary, be instantly 
stopped by using any one. The driving wheels are 3ft. 3in. 
in diameter, and the front wheels 2ft. 6in. diameter, tired 
with 24in solid rubber. The van body has panelled sides, 
movable canvas top, and tailboard to let down. The fuel 
used is rectified petroleum of ‘680 specific gravity. The 
weight of the van unladen is 19} cwt., and the weight being 
carried in the trials is one ton. This vehicle uses about four 
pints of oil per hour, the cost being, say, }d. per mile. 
Messrs. Roots and Venables’ entry is a covered van weigh- 
ing about a ton, and propelled by a 6 brake horse-power oil 
motor, which uses ordinary paraffin or kerosine oil, of any 
flash point from 73 deg. 
Fah.—Abel—up to 150 
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too, were all that could be desired for forming a fair test, 
there being plenty of hills, long and short, some about 1 in 7 
or 8. Early on troubles commenced. Mr. Saunderson’s car 
belied its catalogue description to an extent which must have 
been very disheartening, and was hors de combat before the 
starting point was reached; and Messrs. Roots and Venables’ 
van unfortunately was precipitated, together with its occu- 
pants, into a ditch, bending its front axle and doing other 
damage, which prevented it from taking any further part in 
the contest. These catastrophes were instrumental in giving 
the Daimler car a “‘ walk over” for the light class. 

The two heavy wagons went over the course on the first day 
without mishap, and as far as could be seen by our represen- 
tative on Tuesday, the only hitch of any importance which 
marred the chance of a competitor was a halt by the 
Thornycroft wagon owing to shortness of water in the boiler, 
which led the driver to draw the fire. We understand this 
delay was not the result of any fracture, but was probably 
due to the boiler being ‘‘ pushed’ beyond its capacity. The 
Daimler van appeared to work very sweetly throughout. We 





deg. Fah.—Abel—and o 
corresponding specific 
gravity. The maximum 
speed is said to be about 
10 miles an hour. The 
van will reverse at from 1 
to 34milesan hour. Suf- 
ficient water is carried to 
run the van 50 miles 
without a fresh supply, 
and sufficient oil can be 
carried to propel the 
van 100 miles without 
re-charging. The body 
is built chiefly of oak, 
and is carried upon a 
steel angle frame, to 
which also all the me- 
chanism is fixed. 

Mr. Saunderson’s ex- 
hibit is described as ‘a 
self-propelled __ vehicle 
capable of carrying one 
ton at 12 miles an hour 
on level road, or less, in 
proportion to gradient. 
It is propelled by an oil 
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engine of the simplest 
form; the car is under 
the absolute control of 
the driver, and can be 
started, stopped, or re- 
versed at once; it is built on a rigid steel framework, which 


forms a complete machine without the body portion, which | 


can be of any desirable shape suitable for goods haulage, 
while it can be quickly changed for a light passenger body 
when desired, being equally efficient for both purposes. 
Weight about one ton.” The Lancashire Steam Motor Com- 
pany’s light vehicle does not compete. 

In the heavy class only the Lancashire Steam Motor Com- 
pany’s wagon and the Steam Carriage and Wagon Company’s 
vehicle are competing. An illustrated description of these 
| appeared in our columns on May 27th last. The road trials 
| commenced on Monday, when a course of about 13 miles 

of excellent country roads had to be traversed. They were 
continued on Tuesday on a more extensive scale, the route 
measuring altogether about 52 miles. The climatic conditions 
were such as to allow of no room for complaint; the tem- 
| perature being low, was calculated to suit to a nicety the oil- 
| propelled vehicles.. The topographical features of the country, 





DAIMLER MOTOR COMPANY’S VAN 


hope, after the judges have made their awards, to give some 
further particulars of the trials. 

The trials are being carried out under the superintendence of 
Mr. H. P. Ryland, a member of the Council of the Society; and 
the stewards, Mr. J. Bowen-Jones, Montfort Bridge, and Mr. 
W. Frankish, Limber, Brocklesby, Lincolnshire, who are 
assisted by the Society’s engineer, Mr. F. S. Courtney. If we 
might venture a suggestion with regard to the tests, it would 
be that further facilities might in future be given to the 
representatives of the leading technical papers for viewing 
the contests and obtaining particulars. No trustworthy 
information was forthcoming till Monday as to the where- 
abouts of the trials, which rendered the production of an 
adequate technical report a matter of considerable difficulty. 
In this respect the arrangements did not compare favourably 
with those made by the Self-propelled Traffic Association for 
their recent trials in Liverpool. We doubt, too, if the trials 
had been sufficiently advertised. 
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INVESTIGATION OF AN EXPLOSION. OF 
ACETYLENE GAS. 
Wir the introduction of this new illuminant considerable 


attention has been called to dangers incident to its manu- | 


facture, and all cases of accident are studied with consider- 
able care in order to ascertain what lessons they may teach 
or what cautions they may render necessary. Two serious 
accidents of this kind have occurred in the United States, 
one in 1895 and the other in 1897. Each was caused by 
carelessness on the part of the workmen employed, and in 
each case two men were killed and a serious fire resulted 
from the explosion. The latter accident occurred in Decem- 
ber last at the works of the United States Acetylene Gas 
Liquefying and Distributing Company, in Jersey City, and 
the results of the investigation have recently been made 
public. 

According to a very full account of the investigatioa pub- 
blished in the Progressive Age, a journal devoted to the 
illuminating interests, the process of manufacture at these 
works was carried on in the regular routine. Carbide was 
first put in two cylinders, and water was then pumped into 
these cylinders after securely fastening the opening. The 
gas passed over trays of carbide in a third cylinder in order 
to remove the moisture contained in the gas. From this 
dryer the pipes led to compressors, where it was compressed 
in stages. The compressed gas passed to the cooling coils, 
which were surrounded by well water at about 50 deg. Fah., 
contained in an elevated tank, and thence to the charging 
rack, where the workman charged the tanks or cylinders with 
acetylene, which had been rendered liquid by the combined 
effect of cold and pressure. 

A pipe leading from the drying cylinder was first found to 


be frozen up on the morning of the fatal accident, and sub- | 


sequently the same pipe at a point nearer the compressor was 


about 1000 volumes of ammonia gas, 11b. producing about 
30 cubic feet, or about twice the quantity given off by liquid 
acetylene. Notwithstanding this terrific explosive effect it 
simply blew out the side of the building next the railway 
| trestle, and overturned the compressor which was upon the 

other side of the cylinder, but did not disturb the boiler or 
generator house. The force, however, of the exploding 
ammonia cylinder was tremendous, a fragment being found 
a quarter of a mile away. 

In view of the experience obtained from this fire, it would 
appear that the danger surrounding the manufacture of lique- 
fied acetylene is not so great as heretofore assumed, if ordinary 
precautions are taken, as in the commercial manufacture of 
explosives. In the new acetylene liquefying plant to be erected 
at Lebanon the several operations will be carried on in 
separate fireproof buildings, thereby preventing the spreading 
of fire and, possibly, danger to human life. 


ROYAL AGRICULTURAL SOCIETY OF ENGLAND'S 
SHOW. 


Tue fifty-ninth annual show of the Royal Agricultural 
Society of England will open to-morrow—Saturday—-as far 
as the implement yard is concerned, and on Monday the 
whole ground will be open, closing on the following Friday 
evening. The showyard is situated some few miles out of 
Birmingham, at Four Oaks Park, Sutton Coldfield, but a 
good service of trains has been arranged. A general plan of 
the ground is given below. The total area of shedding in the 
implement yard, exclusive of open ground space, is 15,491ft., 
which is well above the average, and is only slightly exceeded 
by the Windsor and Manchester meetings ; the total number 
of stands is 502, which is greater than any other except Wind- 








found choked. This was opened—contrary to orders—whilst | 


the compressors were in operation, and air drawn into the 
apparatus, which, mixed with the gas, was forced into the 


attached cylinders, where it naturally formed a mixture | 


explosive if ignited. 


The gas will not burn unless ignited, and if it was ignited | 


it must have been through the wilful negligence of the work- 
men in not following the rules of the establishment. Just 
what this negligence was, whether the workman charging the 
cylinder was smoking a pipe or cigar or struck a match to 


light one, or whether the gas jet near by had been ignited, is | 


not known. Ignition was in some way brought about by the 
workman, who disconnected one of the cylinders to blow out 
the mixture of air and gas contained therein. Instead of 
closing the tank valve, and thereby shutting off the burning 
mixture of air and gas, the man apparently lost his head and 
ran to call the superintendent, who ran down the stairs and 
through the pipe shop to the rack holding the cylinder from 
which the mixture of burning gas and air was issuing, with 
the intention, no doubt, of closing the valve. He arrived too 
late, for by this time the pressure within the tank had been 
reduced sufficiently to enable the flame to strike back into 
the cylinder, thereby igniting the explosive mixture of air 
and gas contained therein. The superintendent and the man 
who were responsible for the accident were both killed by the 
explosion. 

Liquefied acetylene is converted into a gas at 984 deg. Fah., 
having a pressure of 65 atmospheres; thereafter its pressure 
due to expansion by heat follows the law of Guy Lussac, that 
for each degree of temperature there is a proportionate expan- 
sion of the gas and consequent increase in pressure. At the 
boiling point of water the pressure of the gas will increase to 
about 200 atmospheres. In order to provide a safeguard for | 
increased pressure or temperature, the cylinders containing | 
the compressed or liquefied acetylene are supplied with safety 
diaphragms which rupture at 100 to 120 atmospheres and 
melt at a temperature corresponding to this pressure, namely, 
about 150 deg. Fah. The cylinders themselves are all tested 
to 250 atmospheres, and will stand a bursting strain of 400 
atmospheres, the margin of safety being therefore greater 
than that of any other cylinder used for liquefied or com- 
pressed gases, for the actual pressure at ordinary temperature 
when the above flasks are in use is but 40 atmospheres. The 
5in. cylinder contains 101b., while the Sin. contains 20 Ib. of 
liquefied acetylene. 

As a result of the above, out of some sixty filled cylinders 
which were exposed to the intense heat of the fire, forty-eight 
cylinders did not burst, but were prevented from so doing by 
the rupture of the safety diaphragm, which permitted the gas 
to escape and quietly burn at the valve orifice without explo- 
sive effect. The filled acetylene cylinders, as well as those 
containing liquefied carbonic acid and ammonia, which did 
explode, were all supplied with safety diaphragms, and the 
failure of the latter to act or possibly a stoppage in the escape 
openings therefrom, caused the pressure in the cylinders when 
exposed to the heat of the fire to rise above the resisting 
power of the cylinders, namely, 400 atmospheres. 

No evidence was produced which indicated that the carbide 
ignited and burned of its own accord. On the contrary, most 
of the drums and their contents were not injured; a few 
which had been ruptured permitted the contact of water with 
the carbide, generating gas which thereby burned during the 
fire and thus increased the conflagration, so that the firemen 
had to let the fire burn out. Out of the total of sixty-three 
drums which were in the fire fifty-six were returned to the 
carbide works in good condition, only seven being damaged 
or pierced by flying fragments. 

A workman who observed the burning gas and air escaping 
from the cylinder which caused the accident, testified that 
the flame differed from that obtained by igniting the gas 
from a cylinder full of gas alone. In the latter case the 
flame is slightly yellowish and it smokes; that which he saw 
was @ bluish-white smokeless flame, such as is produced in an 
acetylene Bunsen burner, plainly indicating the presence of 
air in the cylinder. This was further indicated by the obser- 
vation that the compressor worked unusually hard when up 
to full pressure, which never occurred with acetylene alone. 

One important point to be observed in handling acetylene is 
that a mixture of gas and air will explode and propagate 
through an orifice the size of which is much smaller than 
possessed by an ordinary burner. This, however, will depend 
upon the pressure of the issuing gas, for this mixture will not 
strike back even with a relatively large orifice if the velocity 
of the issuing gas is sufficiently high. For this reason a con- 
siderable space of time elapsed between the ignition of the 
gas and the explosion of the cylinder, a period during which 
the pressure and velocity were gradually being lowered to the 
required point, after which the flame struck back into the 
cylinder and exploded the contents. 

The most disastrous of the several explosions in the fire 
was that produced by the tank of liquefied ammonia, which 
was much larger than any of the others and contained 100 lb. 
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PLAN OF THE R.A.&, 


sor, When there were 553 stands, and the space devoted to 
machinery is 3239ft. of shedding, which is slightly less than 
that allowed at Manchester last year, but is a long way above 
all other years. 
engineers are those of self-propelled vehicles, a description of 
which will be found in another place. 
spect of the meeting being a marked success. 








THE LicgHt RAILWAY COMMISSIONERS have fixed Friday, the 
24th June, for the holding of a public inquiry at Andover into the 
application of the Midland and South-Western Junction Railway 
Company for powers to construct a light railway across Salisbury 
Plain from Ludgershall to Amesbury, skirting the War-office 
property. 

A Low-pReEssURE STEAM HEATING SysteM.—The heating of 
buildings by the circulation of steam or hot water in pipes presents 
several problems by no means easy of solution. To those of our 
readers who have studied this subject at all the difficulties and ob- 
jections to most of the high-pressure steam or water systems will 
be only too wellknown, whilst to all it will be sufficiently evident 
that the use of low-pressure steam will at once remove the liability 
to serious accidents which occasionally is painfully brought before 
us in the high-pressure systems. In America, such a low-pressure 


system, the invention of Messrs. Warren-Webster and Co., has for | 
| see the necessity of lowering the tariffs to their extreme limits, and 


some time been in use, and we now hear that it is about to be in- 
troduced into this country by Messrs. James Simpson and Co., of 
Pimlico. A brief description of it will probably be found in- 
teresting, but we hope shortly to be in a position to give a more 
detailed description of an actual instalment. Broadly, the | 
feature of the system lies in the suction of low-pressure steam 
through a series of pipes and radiators instead of the impulsion of | 
high-pressure steam or water. The exhaust from an engine, for | 
example, is led into a vertical pipe closed at the top by a lightly- 
loaded valve. Near the bottom of this vertical pipe is a branch 
main led all over the building to be heated and connected where 
desirable with suitable radiators. The steam enters the latter at 
the top, and finds egress at the bottom intoa small and novel form 
of steam trap, which is placed upon a return pipe led to a steam 
pump placed in the engine-room. The steam fills the radiator, | 
and as it condenses there passes through the trap back to the | 
pump, and so again to the boiler. The whole arrangement may be | 
| 
| 
1 


best considered as an extensive condenser, whilst the pump is 
evidently. nothing more or less than an air pump. There is there- 
fore no hack pressure caused in the engine cylinders. Moreover, the 
tempersture of the radiator can be regulated with great nicety, 

as, no matter how small the passage through the control cock may | 
be, the steam will still be sucked through, The system appears | 
to have very many points in its favour, 








The principal trials this year of interest to | 


There is every pro- | 


| with the canals, 


THE résumé of the report recently presented to the ( 
Metallurgic Association by its general secretary, the civil e 
EK. Schroedter, concerning American competition, will be 


ferman 
Dgineer, 
read with 


interest. He says that the competition which has become 
manifest in Europe in the steel and iron industry js due to the 
reduction in first costs, which are influenced by the following 


facts :—(1) The increase in production and diminution in th: 
general expenses ; (2) the decrease in the expense of workin the 
ore ; (3) the reduction in wages per ton for smelting ; and (4) te 
considerable decrease in the cost of transport. The metal indust; - 
in North America, which had its birth in 1607 in Pennayleant? 
developed so favourably until 1750 and 1767 that the make pry 
already reached 3000 and 7500 tons, while the English production 
was at the same time only 17,000 tons, But the war for Inde ig 
dence struck a blow to the rising industry. The make of Pela 
stopped, and England soon assured her supremacy on the market - 
using coal inthe manufacture ofiron. The American industry oy d 
rose again towards 1840, when it had learned to employ directly it, 
anthracite in blast furnaces, The increase of the American industes 
| was so rapid from that time that in 1890 it already surpass ‘| 
| the English production, and last year it reached its maximum fj me 
of 9,807,123 tons, and according to the figures which are so far ees 
its yield this year will amount to 12 million tons. The worksho “ 
of Carnegie, near Pittsburgh, have taken a preponderant place fn 
this increase, for their output of steel last year can be estimated -: 
about 2,250,000 tons. The result of this tremendous production a 
ig iron has been a sensible reduction in the general expenses 
l'hese were, ten years ago, 0°73 dollar per ton, but to-day they aie 
only 0°50 dollar. The decrease in working expenses for ores js 
due to the exploiting of the extensive and rich mines existing in 
the lake region. It is thus that the Messabi mine opened in that 
district by Carnegie’s tirm in 1892, has already reached a produc. 
tion of 4,288,872 tons, or a third of that of all America. The het 
cost of this ore was, until lately, estimated to be from 1s, 1d, to 
2s. 7d, per ton, but according to the most recent information it doe 
not exceed 6d, to 74d, This great decrease has been occasj 
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by powerful steam excavators which work 10,000 tons in 24 hours, 


The wages, which, ten years ago, attained 1°47 dollar per ton, are 
to-day in the Pittsburgh district as low as from 0°50 to0°75 dollar. 
This reduction of wages is chietly due to technical progress, and to 
the great productiveness of the mines-and workshops, but also 
to a general fall of wages in America, which has amounted 
to about 20 per cent. The great reduction in the price of steel 
has been to a large extent caused by the increased facilities of 
transport; a railway system has been created with numerous 
lines in all directions, and with a great number of junctions 
and the steady decrease in the railways 
and canal charges have contributed to no small -extent in 
bringing down the price. The tariff for raw material in the United 
States has fallen to a farthing and even less per ton per mile, ‘This 
extremely low rate of tariffs is owing to the fact that they are 
established on a commercial basis. The loading and unloading are 
performed in such a manner as to save time, and the capacity of 
the trucks has been increased and their proportional deadweight 
at the same time reduced. The great railways in Pennsylvania in- 
troduced last autumn trucks from 45 to 50 tons, measuring 2%ft. in 
length, destined for the iron service. In this way the ore of the 
lake region in the north is easily brought to the mineral fuel in 
spite of the distance which, in round figures, is about a thousand 
miles. The results obtained in America are of such a nature as to 
open the eyes of Europe, and especially of England, concerning the 
means to sustain the struggle of competition, and to make them 


the great benefit to be attained by making more use of navigable 
ways to the various harbours. In America the waterways are not 
considered the enemies of the railways but their aids, so that the 
one serves as a complement to the others, and it is thus that trans- 
port has attained its present low figure ; it is conducted everywhere 
by the most natural route, and consequently by the most economical. 








THE Association oF MECHANICAL ENGINEERS,—The usual 


monthly meeting of this Association was held at the Grand Hotel, 
on Saturday evening, under the presidency of the President—Mr. 
J. Cox. On the proposition of Mr. T. Bernard Hall, seconded by 
Mr. Cox, Sir Thomas Salter Pyne, C.S.1., chief engineer to his 
Highness the Ameer of Afghanistan, was unanimously elected a life 
honorary member of the Association. The President remarked 
that their new member was at present in London, but it was hoped 
that before he again left England they would have an opportunity 
of doing honour to Sir Salter Pyne. The meeting that night was 


| the last one of the session, but a special meeting would be called 


inviting members and their friends to give a hearty welcome to him. 
Messrs. R. Holliday, S. Wheeler, G. Norman, and G, Nelson were 
elected on the council, and Mr. W. Greenup auditor, in place of 


| other members retiring. 
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THE MECHANICAL CAB TRIALS IN PARIS. 
Tue trials of self-propelled cabs in Paris concluded on 
Sunday under very satisfactory conditions, and the 
results all round appear to have been more encouraging 
than could have been anticipated. To the four systems 
of vehicles presented at the opening of the trials—three 
electric and one petroleum—two more were added during 
the last two or three days, that is to say, a Bersey cab, 
engaged by the Société des Electromobiles, and a heavy 
yebicle, of English manufacture, entered by MM. Bouhey 
et Cie. The Bersey cab only arrived in time to accom- 
plish the two last routes, and on its first journey the 
steering gear broke in trying to get the wheels out of 
the tram rails. Otherwise the performances of the cab 
were satisfactory. The vehicle of MM. Bouhey et Cie. 
was not a cab at all, but a double Victoria, weighing 
30 cwt., and it was run merely to see whether it wes 
capable of doing 60 kiloms. with its batteries of Sherrin 
accumulators. M. J. Vaughan Sherrin, the inventor of the 
accumulators, was present to superintend the car. The 
accumulators are of the paste type, and the peroxide is 
prevented from disintegrating by a spiral which is wound 
round the paste. Originally there were seventy-eight 
cells in the carriage, but eighteen of them were removed, 
so that the carriage ran with sixty cells weighing 32 lb. 
cach. The accumulators and the mechanism were fitted 
by the Accumulator Syndicate, Limited, 21, Regent- 
street, W. The motor, which developed up to 8-horse 
power, Was geared on to a countershaft, and chains 
transinitted the power to the rear driving wheels. There 
were only two speed gears, neither of which was suitable 
for use in Paris, where an intermediate gear is necessary, 
and only one band brake was fitted, so that the police 
merely sanctioned the running of the car in the city on 
condition that the low gear was used. The carriage was, 
indeed, built for level roads, and could not be driven over 
the heavy gradients in 
Paris without serious 
liability to accident. 
When the car arrived 
it was fitted with 
pneumatic tires, but 
during the preliminary 
tests they gave way 
under the heavy 
weight, and solid rub- 
ber tires had to be 
substituted. This de- 
layed the appearance 
of the carriage, which 
was only ready on the 
lust day of the trial 
runs. During the first 
few miles the car ran 
very regularly with a 
discharge of 32 am- 
peres at 125 volts on 


level macadam, and 
35 ampéres on good 
granite setts. The 


most serious test was 
in climbing over Mont- 
martre. In mounting 
the Rue Blanche the 
meter registered 60 
anpeéres, and 80 to 85 
amperes in the Rue 
Lepic, and when near- 
ing the top of the 
Butte, where there is 
a rise of one in nine 
with bad granite, it rose 
to 100ampéres. The car went up part of the way with the 
high-speed gear. On reaching the top it was found that 
the current had short-circuited through the burning of 
the rubber of the conducting cables, and the cumbrous 
vehicle was only stopped on the steep down-grade by 
blocking the wheels against the kerbstone. On reversing 
the motor to re-start, the chain slipped off the wheel, and 
as neither the brake nor the motor could be depended 
upon the car had to go down the side of Montmartre 
with the greatest precaution. Nevertheless, the first 
half of the journey was accomplished without further 
incident. When nearing home, however, the meter 
showed a sudden drop in the voltage. After crawling up 
the Champs Elysées, the car stopped for about twenty 
minutes to give the accumulators a rest, and this just 
enabled the vehicle to reach the works at Levallois. 

So far the trials had shown that nearly all the cabs 
were capable of doing 60 kiloms. daily for nine consecu- 
tive days through streets which had been specially 
selected, to include one-third of bad road and steep 
gradients, one-third of heavy traffic, and one-third of 
good road; and as the vehicles returned on Friday after- 
noon they ran up and down along a marked course in 
order to ascertain the full distance they could cover and 
the capacity of the accumulators. The hansom driven 
by M. Jeantaud covered 86°500 kiloms., and the Kriéger 
cabs did from 90 to 100 kiloms. The Jenatzy cab, 
belonging to the Compagnie des Transports Auto- 
mobiles, had been keeping pace with the Peugeot vehicle 
during the run in order to prove that electricity was 
not inferior to petroleum as regards speed; but, not- 
withstanding that this meant a larger consumption of 
electricity, the cab was able to run 105 kiloms. before 
the meter dropped to 70 volts, with which the cabs 
returned to the works.. On re-charging, it was found 


that the Jeantaud cab had consumed 12°5 kilowatts, the | 
Kriéger vehicles from 11°5 to 13°9 kilowatts, the Jenatzy | 
cab 13°2 kilowatts, the other Jeantaud cabs from 13 to | 


168 kilowatts, and the Bouhey et Cie. English carriage 
26 kilowatts. On Saturday the cabs had to run a kilo- 
metre course along the side of the Seine at each speed 
for which they were regulated, and every variation in the 
discharge was noted. The Bouhey et Cie. carriage ran 








with the high-speed gear at 16 kiloms. an hour, and the 
discharge was 28 ampéres at 110 volts. When running 
at slow speed it was very constant at 25 ampéres and 
55 volts. The cabs had then to climb the Mont Valerien 
Hill and descend the steep Tuilerie gradient of about 
8 per cent., when the brakes were applied at a given 
point, and the distance in which they were stopped was 
noted. In most cases the cabs came to a standstill in 
about half a dozen yards, and even less. The English 
carriage, however, failed to get up the Mont Valerien. 
The motor chain had stretched to such an extent that it 
was constantly slipping off, and it was decided to abandon 
the tests and return to the works. The trials were closed 
on Sunday by a run to Versailles and back; and at the 
lunch offered by the Automobile Club, it was announced 
that the experiments would be repeated next year, over 
the same routes. 

If the trials have proved beyond doubt that electricity 
is by far the most suitable power for the propulsion of 
public vehicles in large cities, alike as regards cost and 
convenience, they have shown that something has yet to 
be done before the cabs can be thoroughly relied upon ; 
that is to say, so far perfected that they may be sent out 
in the charge of ordinary drivers, with little fear of the 
mechanism becoming deranged. With only a very few 
exceptions, all the vehicles accomplished their daily runs 
at from 12 to 15 kiloms. an hour, and some of them did not 
require the slightest attention, while with some of theothers 
stoppages had to be made to screw up the brushes or look 
after other parts that had worked loose or become deranged 
through the jolting. In one of the Jeantaud cabs a lot 
of time was lost on account of a bolt falling into the 
brushes. We even noticed M. Kriéger spending about 
twenty minutes in overhauling his cab to ascertain how 
it was that the current had become interrupted, and 
eventually discovering the fault in the connection with 
one of the accumulators. If an engineer is so much at 





MM. BOUHEY ET CIE.’S ELECTRIC VICTORIA 


loss in finding out the causes of irregular working it is | 


hardly to be expected that the task will prove a simple 
inatter to an ordinary driver. 


for fear of making things worse. 


so until one of the company’s engineers could get to the 


spot. If this were often repeated the electric vehicle | 
would very soon become discredited. Under these | 
circumstances it is absolutely necessary that the 


mechanism should be made stronger than is the case 
in the existing cabs. Unless this be done the per- 
petual jolting and shaking must in course of time 
loosen the connections; and it is probable that, as 
the result of their experience, which is in every 
way valuable, those makers taking part in the trials will 
have seen their way to improve the mechanism in the 
direction indicated. The steering arrangement in all the 
electric cabs is defective. In the hands of experienced 
drivers the vehicles are admirably managed, it is true; 
but these men are exceptions, and it is necessary to have 
a steering gear that will respond to every movement. 
The arrangement of the hand-wheel, steering-rod, and 
toothed gear appears to be hard to work and somewhat 
uncertain. The gear used in the Peugeot carriage is 
much superior, because the horizontal movement of the 
handle bar exactly corresponds with the deviation of the 
wheels. The system is like steering a bicycle, and 
nothing can be easier. The motors are economical 
and efficient, and appear to be thoroughly adapted to 
public vehicles. Considering the relatively light weight 
of the cabs, the motors are powerful, and will develope 
up to 6-horse power, and even more. The Jenatzy 
motor has shown good economical results; for, not- 
withstanding the greater weight of the vehicle and 
the high speeds at which M. Jenatzy has occasionally 
driven the cab, the consumption during the trials does 
not appear to have been much more than that of the 
| other cabs. The performance of the Jenatzy mechanism 
| is the more satisfactory as the Compagnie des Transports 
| Automobile, which has been formed by the French 
| Thomson-Houston Company to construct vehicles upon 
| this system, only had one cab in the trials, whereas M. 


As a matter of fact, a | 
cab driver would not be allowed to touch the mechanism | 
A slight derangement | 
would therefore put a cab out of service for an hour or | 


Kriéger ran four and M. Jeantaud six. The Kriéger 
motors also proved themselves to be economical, more 
so than the Postel et Vinet motors fitted to the Jeantaud 
vehicles. An exception, however, must be made in 
favour of the motor fitted to the hansom; but the low 
consumption must be largely attributed to the lightness 
of the vehiele. As to the accumulators, it is to be re- 
gretted that the only type employed all through ‘the 
trials was the Fulmen. The Bersey and Sherrin accu- 
mulators were run for too short a time to allow of 
any comparison being made with the French, and the 
trials do not throw any light upon their superiority 
or otherwise. The Fulmen accumulators did not give 
unqualified satisfaction. Their qualities are due to a 
great extent to the small resistance as the result of the 
employment of the celluloid, but there is a danger of 
this material catching fire, as was the case in one of the 
Jeantaud cabs. In the Sherrin accumulators celluloid is 
also used, but we hear that this is to be replaced by 
some other material. The reason why Fulmen accumu- 
lators are used in nearly all the French electric vehicles 
is that the company offers electric car users special 
advantages as regards maintenance, and guarantees to 
keep them in order. This question of accumulators, 
however, is one that is to be studied more closely in the 
future, and it is probable that before long a series of 
experiments will be made with different systems of 
accumulators suitable for vehicles in the hope that some 
cheaper and more efficient type will be discovered. In 
taking account of the economical running of the 
Irench cabs it should be remembered that they are 
all fitted with pneumatic tires. In hard daily use 
these tires last about six months, and though punctures 
occasionally take place, the drawbacks from this cause are 
considerably more than compensated for by the lightness 
of draught and comfort of the air tires. As to the 
economy of electricity over every other power, there can 
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be no doubt. The first cost of an electric vehicle is of 
|course heavier; but in Paris the cost of electricity is 
| 30 centimes a kilowatt, while petroleum spirit is priced at 
55 centimes a litre. The clectrical companies have 
| offered to reduce the price of electricity if the Municipal 
Council will agree to renew the monopoly which expires 
| in fifteen years’ time; but the Council is not disposed to 
| consent to this arrangement, so that it is doubtful whether 
| the cost will be reduced to something like a reasonable 
| figure until the monopoly comes to anend. This ques- 
| tion of cost, as well as a mass of other data collected 
during the trials, will be published by the Automobile 
| Club in the form of an official report, which cannot fail 
to throw a great deal of interesting light upon electric 
road traction. 
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CROCKER’'S NUT-LOCKING DEVICE. 


Ir is well known by engineers that although great force may 
be required to tighten a nut, small force only is required to 
keep it in position if that force is continually exerted. 

In Mr. Crocker’s invention, as illustrated, this principle is 
employed. The initial loosening of the nut is prevented by 
providing an opposing spring force, not necessarily of great 
magnitude, but sufficient for the purpose. When the nut 
has been screwed up tight the coiled spring is slipped over 
the bolt, one end engaging therewith in a groove formed by a 
saw cut or blow from a cold chisel. The other end of the 
spring is enlarged, and its point is drawn round, engaging with 
the nut at a sufficient tension. The nut may be provided 





with a nick for the better connection of this end of the 
spring to the nut, but it is not always essential. When 
vibration tends to loosen the nut upon the bolt, it is met by 
the counteracting force of the tightening of the spring. 
An important point of this invention is the applicability 
of it to existing nuts and bolts. The slot along the 
bolt and nick in the nut can be formed by any mechanic 
with a blow from a celd chisel. The spring is then 
adjusted and drawn round tofiiaintain the required force to 
keep the nut tight. Thus theordinary common nut and bolt 
can be quickly converted into a locking nut. 

We are assured that this device has been extensively tested 
and found satisfactory. The inventor’s agents are Messrs. 
Rayner and Co., of 37, Chancery-lane, London. 
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AN important piece of engineering work was, according 
to the Railroad Gazette, successfully carried outon Sunday, May 29th, 
when the east pier of the Northern Pacific Bridge, at Bismarck, 
N.D., over the Missouri River, was moved nearly 4ft. to a new 
foundation. The work of rebuilding the foundation and preparing 
for the movement was done during the winter under the direction 
of Mr. E. H. McHenry, chief engineer, witbout serious interruption 
to traffic. This bridge, outside of the approaches, consists of three 
through spans, the centre span being 405ft. and each of the end 
spans 403ft. 6in. long. It was designed- and built by Mr. George 
S. Morison in 1881 and 1883. The masonry pier, which has new 
been placed on a new foundation, is 64ft. 6in. high, 45ft. long at 
the base, and 18ft. wide, and formerly rested on a foundation of 
concrete and timbers SOft. long, 24ft. wide, and 18ft. deep, 
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SHIPBUILDING AND MARINE ENGINEERING 
ON THE THAMES IN THE VICTORIAN ERA. 
No, XIX, 

Tue revival of the principle of surface condensation— 
after being in abeyance for many years, and its eventual 
successful application in 1860—62 by Spencer, Sewell, 
Rowan, and others, soon did away with the use of salt 
water in marine boilers, and the risks and danger attend- 
ing the deposition of saline matter on their heating 
surfaces, and rendered possible the usage of much higher 
steam pressures, with the advantage of being able to 
carry the expansion of steam to a much higher degree 

than had before been possible. 

The consequences attending the introduction of surface 
condensation were therefore almost immediate. As will 
have been noted in our résumé of the previous decades 
of marine engineering, the old box boiler was at this time 
the dominant type in use; but as a new era in marine 
voiler design was on the eve of inauguration, the old type 
was for the time made subservient to the new require- 
ments by additional strengthening, so as to stand a work- 
ing pressure of about 80 1b. to the square inch, a pressure 
at which most surface-condensing engines were worked 
for some time forwards; a remarkable fact in this con- 
nection being that all boilers then existent fed with 
condensed steam water were in a very short time cleared 
of any salt-water deposit or scale. 

Surface condensation and higher steam pressures 
having, as can now be truly said, ‘come to stay,” it 
soon became evident that moditications would be neces- 
sary in the machinery in which they were to be utilised 
to produce their best effects. For immediate service 


nothing more was attempted in their application and use | 


than that exemplified in the type of engines illustrated 
by Figs. 97 and 98, in our last article, wherein steam at 


boiler pressure was admitted to both cylinders, cut off in | 


them at about half the piston stroke, and expanded 
through the remaining part of it, eventually finding its 
exit to the surface condenser for reconversion to its 
normal state. 

As ships, however, were continually increasing in size, 
and higher speeds of propulsion were looked for, more 
powerful and faster moving engines were a necessity. 
There was, however, the drawback in the use of a high 
steam pressure in a single cylinder wherein a large 


power was to be developed, that the size and strength of | 


all parts of the engine would have to be considerably 
increased to resist the stresses put upon them. 
and other important considerations connected with the 
working of high-pressure steam, ended in the introduc- 
tion during the decade 1857—67 of cylindrical boilers 
and compound engines. It will not, of course, from this 
be inferred that the compound principle was unknown in 
marine engineering before the time just mentioned, as 
its application was in evidence in the engines fitted to 
the Cricket in 1847, as recorded in our second article. In 
that case, however, as in the twin engines fitted by Messrs. 
Dudgeon, and illustrated in Fig. 95 in our last, the power 
exerted in the two cylinders was concentrated on one 
crank, whereas in the more modern two-cylinder two- 
cranked compounds each cylinder did equal work, as 
nearly as was possible, on independent cranks. 

As the compound engine and its attendant high- 
pressure boiler, like all other radical improvements in 
marine engineering, took some time to make their way 
into favour with commercial shipowners and our naval 
authorities, the then existing types of engines still con- 


tinued to be built and improved in their details, more | 
particularly in the gear for the distribution of the steam | 


in the engine cylinders. A noteworthy innovation in this 
direction was introduced by Messrs. Maudslay and Field 
in engines made by them in 1863. 

In Figs. 99 and 100 we give a plan and elevation of a 
pair of screw engines of 900 nominal horse-power fitted 
by this firm to the Roma and Venetia for the Italian 
navy in 1863, which combined the ordinary method of 
working the main slide valves, with a special arrangement 
for actuating a then novel form of expansion valve, with- 
out the use of excentrics or any link gear. 

As will be seen from the illustrations, the engines were 
of the double-cylinder return connecting-rod type, the 
cylinders laid horizontally side by side, being 87in. 
diameter and 4ft. piston stroke. Separate injection con- 


densers received the exhaust steam direct from each | 


cylinder, double-acting air pumps of 264in. diameter, 
worked by the engine pistons, being fitted within the con- 
denser bodies, to which the main bearing brackets were 
bolted at one end and to the cylinders at the other. The 
feed and bilge pumps were worked direct from the main 
piston-rod crossheads. The main slide valves were 
double-ported, and were actuated by ordinary double 


excentrics and slotted links, this gear being counter- | 
| . . . . 
| piston stroke, the pistons of each of which drove direct 


balanced by loose weights on rocking levers as shown. 


Expansion valves of the revolving cylindrical four- | 


ported type were fitted in boxes on the main slide casings, 
and were actuated by special gear, consisting of a train 


of three spur wheels, one of which was keyed on the | 
engine crank shaft, centrally between the inner crank | 
| illustrated in igs. 77 to 79 in our fourteenth article. The 


checks, and the two others on shafts carried in bearing 
brackets, as shown in the illustrations ; the third wheel of 
the train—the uppermost one—giving motion by means 
of bevel gear to the spindle of the expansion valve, the 
degree of expansion being regulated by spiral grooves 
cut in the long sleeve sockets shown on the first-motion 
shafts of the gear. The engines drove a four-bladed 
screw, 20ft. diameter, with a pitch of 20ft. to 25ft., the blades 
being movable, and arranged so that the pitch could be 
readily altered. The boilers supplying the engines with 
steam were fitted with brass tubes, and a superheating 
apparatus made of a number of flattened tubes placed in 
the uptake immediately above the boiler tubes. 

The armoured turret type of warship having been very 
much in evidence during the American Civil War, 1861— 
65, about a year after its commencement, or in April, 
1862, the Prince Albert, the first turret—or ‘“ cupola”’ 
ship, as it was styled by its inventor, the unfortunate 
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Captain Coles 
ment in the shipyard of Messrs. Samuda Brothers at 
Poplar, and was launched on the 28rd of May, 1864, 
This vessel was 240ft. long between perpendiculars, 48ft. 
beam, 27ft. 9in. deep, and had a loaded displacement of 
4032 tons. She was built entirely of iron, the details of 


her construction being almost identical with those of the | 


Warrior, with the exception that she was armour-plated 
from stem to stern, instead of on her broadsides only ; 
the thickness of the armour, however, being gradually 


diminished from 4}in. on the broadside to din. at the | 


bows and stern; and, instead of being carried 5ft. below 
the load water-line, was only 4ft. Her upper deck was 
of pine, laid ona fin. iron one beneath it, the latter being 


fitted to keep out shell ; and along her broadsides inboard | 


she had the same wing passages as in the Warrior. 

On the middle line of the deck were fitted four iron 
turrets or shields, three being 22ft., and the fourth 2Oft. 
diameter. Forward in the bows there was constructed 
an armoured pilot house of oval form, 12ft. long by 6ft. 
wide, plated with 54in. armour over Tin. of teak plank- 
ing worked diagonally. The cupolas or turrets were all 
movable, and revolved on turntables worked from the 
main deck below. Being placed amidships, to give the 
guns in them a large are of fire, all bulwarks on the 
upper deck were hinged to it, and made capable of being 
lowered instantly. Two of the cupolas carried two guns 


was laid down for the British Govern. | 


|The ribs of this ship 
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a 
In form and appearance this peculiar vessel] wa 
‘spindle’ or ‘ bobbin” shaped, her over-all length 
being 256ft., and her breadth and depth 16ft., while hes 
loaded displacement was 500 tons. Every cross section 
of her throughout her length was a perfect circle the 
midship one being 16ft. in diameter, and all others 
decreasing towards the ends. Longitudinally the hylj 
was spindle-shaped, a section through it on the middlo 
line being formed of ares of circles of 1028ft. radiys. 
circular in form—were made of 
angle bars 4in. deep, spaced 3ft. apart in engine and 
boiler space; and Tin. deep, spaced 6ft. apart at the 
ends. The shell plates covering the ribs were partly of 
best iron and soft steel; the bottom and side plates being 
of iron, jin. thick amidships, diminishing to jin. at ends: 
and the top side plates of steel, ;jin. thick, tapering to 
fin. at the ends. For 130ft. amidships the vessel wag 
strengthened by four longitudinal steel ribs which sup- 
ported the deck, and she was further divided by bulk. 
heads into eighteen water-tight compartments. The shel] 
plates being arched in all directions gave great stiffness 
to the hull, and rendered the closer spacing of the ribs 
as in ordinary vessels unnecessary. As her length was 
just sixteen times her beam, only one-half of the middle 
part of it was decked over and surrounded by bulwarks, 
the remaining 64ft. at each end being open to the wash 
of the sea. 
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Figs. 99 and 100O—ENGINES OF ROMA AND VENETIA, MESSRS. MAUDSLAY AND FIELD, 1863 


each—12-ton rifled—and the two others one gun each, of 
the same size. 

The propelling machinery of the Prince Albert, which 
was supplied and fitted by Messrs. Humphrys, Tennant, 


| and Co., of Deptford, consisted of a pair of their simple 


direct-acting horizontal screw engines of 500 nominal 
horse-power, having two cylinders 6ft. diameter and 3ft. 


double-acting air pumps 224in. diameter, over which was 
located an ordinary jet condenser, to which the exhaust 
steam from the cylinders was passed direct by one main 
exhaust pipe. In their arrangement and details the 
engines of the Prince Albert were identical with those 


boilers supplying the engines with steam were four in 
number, of the wet bottom return-tube type, and were 
worked at a pressure of 25]b. per square inch. The 
engines drove an ordinary screw 17ft. diameter, and 
developed 2128 indicated horse-power, which gave the 
ship a speed of 12 knots an hour. 

As a variant from all preconceived notions as to the 
proper form and dimensions of a sea-going ship, there 
was building at the same time, and in the same locality 
as the Prince Albert, a vessel which her designers hoped 
to be able to show would have advantages in comfort, 
safety, speed, and economy in working beyond any that 
had up to her time been constructed. This vessel was 
popularly known as the Cigar Ship, and was built in 
1864 by Mr. Hepworth at his shipyard at Cubitt Town, 


and engined by Messrs. Jackson and Watkins, of the | 


Canal Ironworks, Poplar. 





The machinery space occupied 48ft. 6in. in length of 
the midship part of the vessel, and left ample room for 
saloons, cabins, kc. She was propelled by two screws 
one at either end—each being 22ft. diameter, coupled 
together by a steel shaft. Half of each screw’s diameter 
was immersed, and 16ft. of the tapered ends of the vessel 
formed part of the screws’ bosses and revolved with them. 
The engines of this vessel were of the steeple type, and 
stood directly over the screw shafting; they had three 
cylinders, and were surface condensing. Steam was sup- 
plied by four boilers, each of which had a rectangular 
fire-box surmounted by two cylinders fitted with vertical 
tubes, the centre portion in each being kept free from 
tubes for cleaning purposes, and getting a better circula- 
tion of the heated water ; a fan being fitted in the boiler- 
room for forcing the draught and ventilating the ship. 
The boilers were made of the best Lowmoor iron, and 
designed to stand a working pressure of 150 Ib. per square 
inch. Bunker capacity was provided in the ship for 
sufficient coal to work the engines at full power for 
twelve days. With forced draught the speed of the 
vessel was expected to equal that of the Dublin Mail- 
boats. 

This novel example in naval architecture was success- 
fully launched in the spring of 1864, on which occasion 
she was named the Ross Winans. All that was seen of 
her when she glided into the Thames was a small part 
of the upper curved surface of the hull and the midships 


| superstructure above it; the deck, which was 10ft. Gin. 


broad, and 130ft. long, rising about 4ft. 10in. above the 
highest part of that surface. She was fitted with two 
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ole masts, and had two funnels. Her steering was 
afiected with a drop-rudder, located just forward of the 
revolving tapered part at her stern. The speed she was 
calculated to attain was twenty-four miles an hour ; but 
nothing approaching that was, we believe, ever realised 
py her, a8 @ similarly-designed boat built at Havre was 
reported to have made not more than 74 knots an hour 
on her passage across the Channel, although she behaved 
well at sea, and is said to have rolled less than other 
vessels, due, it was suggested, to a good disposition of the 
weights on board, rather than to any stability derived 
from her form. 

From experience gained of the revolving turret type of 





in England. As this vessel and her propelling machinery | 





In her general design she differs from the wood-built 


were very fully described and illustrated in this journal | ship Shannon— illustrated in our last article—in that she 
at the time of her completion and trials in the latter part | has an elliptic bow with a fair amount of flare and an 


of the year 1866, we must refer readers interested in the 
system of propulsion adopted in the vessel to the full 
particulars given in our issues of that date. As, however, 
many present readers may wish for some information as 
to the mode of operation of the Ruthven machinery fitted 
in the Waterwitch, we give the following brief description 
of it. 

The machinery operated in such a way that a large 
volume of water, taken in from the sea through the 
vessel's bottom, was discharged on each side of her amid- | 
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Fig. 101-COLOMBO, FLOATING BATTERY, MESSRS. RENNIE, 1856 


warship, in their actual use in action during the American 
Civil war, it had been found that the turrets when 
truck by shot at their bases often got jammed, and were 
for the time rendered useless. In 1866 the Brazilian 
Government being involved in war with Paraguay, and 
desiring to suppress it, requested—through their repre- 
sentative-—Messrs. J. and G. Rennie, then of London 
and Greenwich, to design for the Brazilian navy a vessel 
which should overcome the turret-jamming difficulty 
just referred to. In Fig. 101 we give an illustration of the 
Colombo, the first of two iron-hulled armour-clad floating 
batteries, designed and constructed by Messrs. Rennie in 
1466 for the purposes of the Paraguayan war. 

This vessel was at the time of her construction of 
somewhat original form, having a fixed central oblong 
battery as shown, from which the guns were fired over a 
low-inelined armoured deck, fore and aft, as well as from 
the broadside. The hull was built of iron throughout, 
and was plated on wood backing on its sides from stem 
to stern with iron armour 4}in. thick, the central battery 
being similarly protected. The principal dimensions 
Length, 160ft.; beam, 35ft. 6in.; depth, 17ft.: 
and displacement, when loaded and armed, 1033 tons, at 
which the water draught was 9ft. 6in. The armament 
consisted of twelve guns, rifled on the Whitworth system, 
of 68 and 70 calibres. The Colombo and her sister ship 
the Cabral were propelled by twin screws, driven by hori- 
vontal direct-acting trunk engines of 240 nominal horse 
power, which when running at 90 revolutions a minute, 

their average speed—with steam at a pressure of 
21 1b. per square inch, and developing 750 indicated 
horse-power, gave them a mean speed of 10} miles an 
hour. Both vessels were built at Messrs. Rennie’s 
present shipyard at Greenwich, and did good service in 
the Paraguayan war ; one of them having made a breach 
inthe Humanita forts commanding the river, through 
which the land forces were enabled to enter and capture 
them. The Colombo and Cabral were, we understand, 
the first vessels of their class having a direct end-on fire. 

Looking back to the time we have now reached in our 
record of progress in shipbuilding and marine engineering 


were: 


on the Thames in the Victorian era, the third decade of | 


that period was without doubt one in which improvement 
in connection with the propulsion of ships made rapid 
strides. Although the idea of propelling vessels by 
means of the water in which they floated was at this 
time no novelty, the principle having been within know- 
ledge for very many years, no marked progress had 
attended its application till the commencement of the 
Queen’s reign, at which date Mr. Ruthven, of Edinburgh, 
had patented an improved method of applying it; and 
later on—1849—fitted a still better arrangement of his 
machinery in a boat which was put on the Thames. 
Meeting, however, with the usual fate attending all inno- 
vations on what has been facetiously termed ‘ established 
practice,” the principle of hydraulic propulsion applied to 
vessels was viewed by the majority of engineers with 
anything but favour, and fell into disrepute until about 
1864, when the then chief engineer of Portsmouth Dock- 
yard gave testimony to the effect that the Ruthven pro- 
peller afforded great facilities for manceuvring a ship-of-war 
under steam, and that he saw no reason why its speed 
should not equal that to be obtained with a paddle or screw. 
This testimony resultéd in the British Admiralty sanc- 
tioning the building of a special vessel and applying to 
her the Ruthven system of hydraulic propulsion. 

The building of the hull of this vessel, to be called the 
Waterwitch, was consigned to the Thames Ironworks 
and Shipbuilding Company, and the design and construc- 
tion of her engines and propeller to Messrs. J. and W. 
Dudgeon, so intimately associated, as we have lately 
recorded, with the system of twin-screw ship propulsion 





ships about the water-line, means being provided for ex- | 


principal dimensions are: 


oval stern. The sheer, of which there was very little, is 
principally forward, where she had ample crew accommo- 
dation, her forecastle being no less than 44ft. in length. 
Being a passenger ship she was fitted under her ample 
poop deck, which was §7ft. in length, with luxurious 
accommodation for ninety first-class passengers, every 
comfort and convenience being provided for them during 
their sojourn on board. 

As will be seen from our illustration of this ship, she 
carried a very large spread of canvas, being fitted with 
double topsails and topgallant sails on her fore and main 
masts. Being very loftily rigged, the stresses brought 
upon her spars with all sail set must have been very 
heavy in a breeze, but this was provided for by the lower 
masts and yards, &c., being made of iron. The Carlisle 
Castle had main and upper decks of wood, and was 
fitted forward with an iron water-tight collision bulkhead, 
cutting off the fore-peak entirely from the cargo spaces, 
which had a carrying capacity of 1700 tons. The outfit 


| of this fine vessel, both as to working her at sea or in 


port, or in providing for the safety and comfort of her 
passengers, embraced all the very latest improvements that 
were possible of adoption in her day. Her voyages were 
generally made at an average sea speed of about 12 knots 
an hour; but in a stiff breeze she could do considerably 
more. 





H.M.S. ALBION. 


On Tuesday, the 21st inst., there will be launched from the 
same slip upon which the Vulcan, the first iron war vessel for 
her Majesty’s Government was built—fifty years ago—at the 
shipyard of the Thames Ironworks and Shipbuilding Co., 
at Bow Creek, her Majesty’s first-class battleship Albion—of 
which we give a double-page supplement this week—one of 
the five ships of the Canopus class, laid down in 1896-7. Her 
Length between perpendiculars, 
390ft.; extreme breadth, 74ft.; displacement at load water 
line, 13,000 tons, at which her water draught both forward 
and aft will be 26ft. 

Although of the same length as the Majestic,and having only 


| a foot less beam, the Albion is nearly 2000 tons less displace - 


pelling it either forward or aft at pleasure, or turning | 
the vessel round on her centre without noise or stopping | 


the engines, or in any way interfering with their motion ; 
thus placing the management of the ship under the com- 
plete control of the officer in charge on deck. 

The machinery by which the solid streams of water 
were ejected at the sides of the ship consisted of a large 
turbine, or horizontal centrifugal pump, located amid- 
ships on the centre line of the ship, and driven by three 
horizontal engines equally disposed around the pump. 
The turbine was fitted over a large circular opening in 
the bottom of the vessel, to which the water was led by 
a channel, and by the action of its blades when revolving 
drew in and through it the water from the sea, and dis- 


ment, and differs in many respects from that vessel, on which 
she is claimed to be an improvement. She is built throughout 
of steel, and is side protected by anarmour belt of 6in. Harveyed 
steel, 195ft. in length, extending from 5ft. below the water-line 
to9ft. above it; at the endof which curved armoured bulkheads 
of the same material, 12in., 10in., and Sin. in thickness, cross 
the ship till they meet the sides of the barbettes, of which 
there are two—one forward and aft—circular in form, pro- 
tected by 12in. armour on the upper tier of plates, and 6in. 
on the lower tier, the latter being behind the side armour. 
Two conning towers, the forward one protected by 12in. 
Harveyed steel, and the after one by 3in. nickel steel 
armour, are located as shown in the engraving, the former 
being in front of the foremast, and the latter just abaft the 
mainmast. 

Outside the hull plating, from the forward bulkhead to 
the stem, and running down to the keel in the wake of the 




















Fig. 102—THE 


charged it into nozzles at the ship’s sides, which directed 
its outward flow and caused it to propel the ship ; the | 
speed realised being a mean of about nine knots an hour. 
The prejudice against the use of iron as a material of 
construction for ships having practically been killed by 
the end of the third decade of the reign, we find the 
Thames shipbuilders at this time beginning to use it in 
the building of large sailing as well as steamships. As 
an example of this class of vessel, we give in Fig. 102 an 
illustration of the fine clipper ship Carlisle Castle, built 
for the Australian passenger and cargo trade by Messrs. 
R. and H. Green at the Blackwall Yard in 1868. Being 
entirely of iron, her constructors were enabled to give 
her that beauty of form so noticeable in our photo- | 
graph above. The dimensions of this, the second 
of the large sailing ships built by Messrs. Green, 


were:— Length between perpendiculars, 229ft. Sin. ; 
breadth, 87ft. 8in.; depth, 22ft. 8in.; and gross tonnage, 
1545 tons. 


IRON CLIPPER SAILING SHIP, CARLISLE CASTLE, MESSRS. GREEN, BLACKWALL, 


1868 


anchor chafe forward, and from the after bulkhead to the 
stern down to the same, nickel steel plates, 2in. in thickness, 
are worked, and thus practically forms the continuation of the 
belt for which Sir E. J. Reed and others have for so long con- 
tended. The decks of the Albion include an armoured pro- 
tective steel deck 2in. thick, extending from stem to stern, 
and rising from the lower edge of the side armour belts to 
2ft. Gin. above the load-line amidships, curving down at both 


| ends of the ship; and main and middle decks, which between 


the armoured cross bulkheads are protected with steel plates 
}in. and lin. thick respectively. 

The ship’s armament consists of four 12in. 46-ton 
breech-loading wire guns on turntables, two in each circular 
barbette, with all-round loading mountings, the guns being 
protected by Harveyed steel shields Sin. thick; twelve 6in. 
quick-firing guns, eight on the main deck and four on the 
upper deck in casemates; ten 12-pounder guns, six on the 
upper deck amidships, and four on the main deck forward 
and aft ; six 3-pounder Hotchkiss guns, three in the military 
tops on each mast; two 12-pounder beat and field guns, 
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eight ‘45in. Maxims, and six howitzers. The casemates 


for the Gin. quick-firing guns are protected by 6in. armour | 


and back plates 2in. thick. The forward and after guns in 


the end main deck casemates can be fired right forward 


and aft respectively, and train through an are of 120 deg. 


The ship will carry fourteen 18in. and five 14in. torpedoes, 
from the 


the latter being for firing with dropping gear 
ship's pinnaces. 

\ peculiar feature of the vessel, observable in our illustra 
tion of her, is that the ram bow is much higher than in 
former battleships, the ram point being only from 7ft. to 8ft. 
below the surface of the water, while the forefoot rises at an 
abrupt angle from the keel instead of being curved. 
point of the ram is well supported by the 
armoured deck and inside stiffeners, as well as by the shell 


plates and nickel armour, rendering the whole a solid yet 


cellular mass, and at the same time stiff and elastic. 


The Albion's propelling machinery will be supplied by Messrs. 
Maudslay, Sons, and Field, Ltd.; it will consist of two inde- 
pendent sets of three-cylinderinverted triple-expansion engines 
to develope 13,500 indicated horse-power ; each set driving a 
adjustable blades; the 
Steam will 
be supplied by twenty boilers of the Belleville water-tube 
type, which will be placed in three water tight compartments. | 
The total coal-carrying capacity of the ship is 1900 tons; 
430 being stowed in the lower bunkers, 390 in the wings next 
or middle 
deck at the sides of the ship, sufficient to enable her 


screw 17ft. diameter, fitted with 
designed speed of ship being 184 knots an hour. 


to the ship's skin, and 580 tons on the protective 


The 
stem, the 


| for a month's notice on either side, but they were appealing 





to steam for about thirty days at a 10-knot speed, with due | 


allowance for auxiliary purposes. The hull of the Albion is 


constructed on the bracket system, all work in it up to the 
We hope | 


height of the upper deck being made water-tight. 


ship, 
machinery. 
naming ceremony at the launch. 





THE COAL STRIKE. 


THR general expectation that when plenary 


cranted to the colliers’ delegates all would be plain sailing, 
The 


Joint 


and a settlement near at hand, has not been realised. 
deadlock not only continues, but is intensified. A 


Conference of the Owners’ Emergency Committee and the 


powers were 





| 
| 
| 


Workmen’s Provisional Committee in the South Wales coal | 


trade was held on Saturday last, Sir W. T. Lewis presiding, 
\t the end of | 


and Mr. Abraham, M.P., in the vice-chair. 
the meeting an official report was supplied, intimating, at 
length, that no settlement 
advance whatever had been made. 


The discussion opened with a reference to the employers’ 
suggestion for a permanent Joint Board, and an explanation 
was supplied for its formation and working, but was met by 
the contention of the workmen that a Conciliation Board was 
This was resolutely refused, and also any system 


preferred. 
of arbitration for regulating wages at the collieries, 


The workmen’s representatives were unable to offer any | 


had been arrived at, that no 


| 


other suggestion beyond those previously put forward, but | 
stated that they had decided not to agree to any Sliding | 


Seale arrangement. 


discussing the question. 


At the same time they thanked the 
owners for having courteously given them an opportunity for 
The chairman repeated that the 


| 
| 
| 


owners were quite willing to again meet the workmen’s | 


representatives whenever the latter were in a position to 


discuss any terms of settlement, based upon the selling price 


of coal of a permanent character, and that for the purpose of 
such discussion the terms posted up by owners at the pithead 
were open for consideration, as well as any other terms the | 


workmen might suggest. 


The Workmen's Committee also issued a report, which 
gave the workmen's arguments against the coalowners, Sir 
William having stated that the Welsh coal trade was an 


| 


export trade; this was admitted by ‘‘ Mabon,” who in turn | 
contended that they still thought the price of coal ought to | 


be enhanced, so as to give a more satisfactory remuneration to 
This was the only new point 


both employers and employed. 
elicited. 


After the meeting the non-associated collieries applied for | 


a substantial advance. 


concession should be granted to them. As it turned out, only 


300 miners were present out of a body of 3000 men, and the 
matter was tacitly allowed to drop until Tuesday, when a | 
general delegate meeting of the workmen employed in the | 


collieries now working was called by Mr. Abraham 
‘* Mabon ’’--and Mr. Lewis Miles, secretary. 

The estimated output of Clydach Vale is 25,000 tons 
weekly, as compared with 18,000 tons prior to Ist April. 
Three-fourths of the output is claimable under contract. On 


Tuesday an important conference was held between the men’s 


Provisional Ccmmit‘ee and the non-associated colliers, 27,000 


of whom were represented. 

The Conference decided that a demand for an additional 
10 per cent. should be made by the non-associated men now 
at work, and then adjourned for a fortnight. Another 
resolution was also carried, urging the men working at an 
advance to contribute the whole amount to the strike fund. 


The concluding resolution, protesting indignantly against | 
the introduction of the military, ended the proceedings. | 


Cefn Glas, a non-associated colliery, was stopped this week 
by action of associated colliers. 
With reference to the military, posts had been established 


at Merthyr, Aberdare, Dowlais, Merthyr Vale, Treharris, and 
some | 


Pontypridd, and formed of infantry chiefly, but in 
cases of cavalry; there was a practical protest taken this 
week against the presence of a small force at Albions Town, 
at Cilfynydd, where the enginemen stated that unless they 
were withdrawn they would cease working at the colliery. 
This led at once to the withdrawal of the force to Ponty- 
pridd, two miles distart. 

It is generally considered by the outside public that the col- 
lecting of a strong military force, supplemented by extra police 
officers from Cardiff and Swansea, points to the fact that the 
authorities were in possession of more information than was 
generally known. Upon this head, too, it may be remarked that 
‘‘Mabon ”’ at a late meeting suggested the withdrawal of the 
enginemen from the collieries. This step, if carried out, would 
soon result in most serious damage to the pits. It is well 


known that a day or two’s cessation of pumping and a 
neglect of ventilation would mean incalculable mischief; and | 
it may be assumed that if this course were adopted by the 
strikers it would be followed by the adoption of megsures 


On Saturday the Clydach Vale men | 
met to confer upon the desirability of making an application 
for an advance of 25 per cent., and as this had been granted 
by a Monmouthshire colliery, it was thought that a similar 





| from start to finish. 
| at the fifth revolution steam is cut off at about 0°50, and at the 


| the winding. 
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which need not be further particularised, but in this case 
the aid of a repressive force would certainly be called in. 

On Friday last the Fernhill men met to solicit an advance. 
Theso men struck on April Ist, but returned on Easter 
Tuesday on a permanent advance of 10 per cent. They 
number 1000 men, 
At the meeting it was admitted that they had no legal right 
to an advance, as the agreement with the masters stipulated 


and the output is 1400 tons a day. | yin a slotted link, which forms part of the rocking shaft, and it 
’ 1 


| reversing or tumbling excentric F turns on the shaft, 


to the honour of the proprietors, seeing that such good prices | 


were at present being obtained for the coal. The Coalbrook Vale 
This 
At Blaina 
the prices realised during the last two months show on the 
audit an advance of 124 per cent, upon a previous 20 per 


colliers have been conceded an advance of 20 per cent. 
was in addition to 25 per cent. previously given. 


cent. 


At a meeting of the Cardiff Corporation on Monday, a 
resolution was passed requesting the Mayor to communicate 


with the local and county authorities in South Wales, with 
a view to petitioning Mr. Ritchie to intervene in the dispute. 


The unrest of labour continues at Newport, and further 


complications in the building dispute are arising. This week 


the Society of Plasterers stopped work. 


The end of June is expected to witness a great labour 
The 
only saving point is that employers are busily preparing a 


difficulty over the greater part of the tin-plate district. 


revised wage rate, and the question is, this or the 1874 list. 
Strike money from outside districts continues to come in, 
though in lessened bulk. The following are some of the 
principal :—Calderbank Branch of the Central Miners’ 
Association, Scotland, £2; Cumberland Miners, £20 ; 
and Kinross Miners, £64 ; Amalgamated Society of Engineers, 
£2; Brass Turners’ Society, Glasgow, £10; Ruabon North 


to illustrate fully in an early issue the engines of this fine | Wales Colliers, £11 18s. 1d. 
and to say something in reference to her auxiliary 


H.R.H. the Duchess of York will perform the 


It is vet ear ly to figure out the probable cost of the strike, 


but shipowners are estimating that, as foreign customers are 


now getting their coal supplies from America, Australia, and 


Japan, and Russia has already intimated that Welsh coal is 


too dear, a falling off to the extent of 24 million tons ship 
ment annually is highly probable. 


SYSTEM OF 
CUT-OFF GEAR 


THE WOODWORTH 
AND AUTOMATIC 
ING ENGINES.* 

By B,. WoopwortH and W, G, 


FOR WIND 


COWLISHAW, 


IN designing expansion-gear for winding engines it is necessary to 
gz é ‘ 
applic ible to 


wrovide for conditions totally different from those 


ordinary engines, 


starting freely under maximum loads, and for the movements 
i Secondly, the 
expansion gear should be so designed that no loss of speed is 


necessary in onsetting and landing the tubs, 
experienced, otherwise the idvantages of expansive working would 
be lost. 


expansive working, the expansion gear 


proportioned as not to cause any reduction in the speed. 

In the opinion of the writers, this object may be obtained by 
such a gear as is about to be described better than by any gear put 
ed of the engine. Moreover, in the Wood 


into operation by the spe 
ff is not tixed, but is slight! 


worth gear the point of cut 


progressive 


Fife 


PROGRESSIVE 


In the first place, it is necessary to provide for 
I ; I 


And thirdly, in order to obtain the fullest advantage of 
hould be brought into 
operation at the earliest possible moment in the winding, and be so 


| employed to drive the cut-off valve by means of the spindle | 
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intermediate shaft C to the shaft D, which carri 


. es es the © 
excentric and driving gear, E is the driving disc, le Cut-off 


. ordinary 
h j The drivin: 
lug or stud G drives the excentric F in either direction and fe 
movement operates through the rod H the lever or arm | - 
connection with the rocking shaft J, and the latter js pr wided 

OVider 


which works an ordinary block connecting the swing rod } 


K, 
The train of wheels B give a slightly accelerating speed to th 
shaft D, thereby advancing the excentric F, which is driven hy the 
dise E; and while the engine runs 29 revolutions for each wind - 
the shaft D makes 294 revolutions, the total advance of the ex, er re 
being about 45 deg., or about 14 deg. at each revolution ae 
To put the engine in or out of gear, a small controlling engi 
with cylinder N is used, working direct by means of fever the 
shaft M, which is connected by other levers and links to the 
swinging rods K, and its movements are controlled as follows vi $3 
The cam Ois driven by a chain from the shaft D through the 
intervention of bevel and worm gearing, so that it makex: aa 
complete revolution for each winding, and operates the valye r 
the cylinder N through the weighted lever P working on th, stud 
pin Q, and in this instance is arranged to keep the cut-off goa; out 
of operation during the first four revolutions of the winding. 

The working position is shown by the dark lines, and the dotted 
lines show the gear out of operation, with the swing rods and block 
connections in their neutral position at the centre of the ro: 
shaft J, when no movement of the valve takes place. 'I'hy 
valve is full open when in the central or neutral position, 

Although the Sneyd winding engine is fitted with slide valves and 
separate piston valves for the cut-off, the writer considers jit 
necessary to add that the Woodworth cut-off gear can he pplied 
to engines with Cornish valves driven by either a trip or positive 
action, 


king 
eut-off 


AMERICAN STEEL TANK GRAIN ELEVATOR, 

THE Canadian Pacifie Railway is having built at Fort William 
the principal Lake Superior port of this company, a steel tank 
of three bushels 


grain elevator million capacity. This will 
be in addition to three ordinary timber elevators with ay 
vwgregate capacity of 3} million bushels, the railway company 


handling at this point from 30 million to 40 million bushels of 
grain every season, Alongside the railway sidings will be the 
elevator building, seven stories high, built of steel, and containing 
the machinery for elevating, conveying, and weighing the grain, 
sehind this building are four rows of cylindrical steel storage tanks 
60ft. high, sixteen being 58ft. diameter and thirty-two being 29, 
diameter. Over the tanks run two galleries containing conv 


yors, 
with spouts on each side to the tanks, while at the end of each 
gallery is a shoot for discharging the grain direct into the lake 


steamers, The grain brought down in the cars is emptied at the 
elevator, weighed, cleaned, carried a'ong the gallery, and pouted 
into the hold of a steamer, or led into the tanks for storag: 
When it is to be shipped it is let out at the bottom of the tanks 
into a tunnel containing a conveyor, which carries the grain hack 
to the main building, where it is elevated and conveyed to the car 
steamer, The machinery is driven by a manilla rope system 
from an engine of 400-horse power, erected in a separate building, 
The plant can unload 400 cars of 30 tons capacity per day, and can 
ship 40,000 bushels per hour. A somewhat similar but Jarger 
plant has already been built at Buffalo, on Lake Erie, as recent 

noted. These metal tank grain storage bine are not 1 in 
the United States, one having been built at Philadelphia between 
1859 and 1863, which has a capacity of 375,000 bushels. It has 


eighty-eight tanks, 11ft. diameter and 4Sft. high, riveted together 















































THE WOODWORTH CUT-OFF GEAR FOR WINDING ENGINES 


Thusthe first four revolutions take full steam, 


twenty-first, or last revolution under steam, it is cut off at about 
0-30 of the stroke. From the experience gained by four months’ 
working, a saving of steam of at least 35 per cent. has been effected, 
without in any way interfering with or prolonging the period of 
The efficiency of the gear is also clearly proved by 
the diagrams taken from the engines in the ordinary working, with 
and without the gear in operation. 

The Woodworth gear has been appliedat the Sneyd collieries to a 
horizontal winding engine with two cylinders, each 36in. in 
diameter, with a stroke of 6ft. The winding engine works with a 
pressure of steam of about 85 lb. per square inch, and draws coal 
from a depth of 1863ft. The unbalanced starting load is 125 ewt., 
and the total load 195 cwt. The drum is 20ft. in diameter, and 
makes 29 revolutions for each winding. The gear is entirely 
automatic—but may be put out of action at will by shutting off the 
supply of steam to a small controlling cylinder—and therefore does 
not entail any control or attention on the part of the engineman ; 
it is in no way dependent on speed for its effects, and comes auto- 
matically into operation at the fifth revolution of the winding. 

In the accompanying drawing—Fig. -A represents the 


|} drum or drag-arm shaft. A train of wheels B connects the 


* Read before the Federated Institution of Mining Engineers, 











at the tangent points and connected by rods, so that the spaces 
between the tanks can be utilised for storage. 
TRADE AND Buesiness ANNOUNCEMENTS.—Mr. J. T. Niblett, 


having resigned his position as general manager to the Lithanode 
Electric Storage Company, wishes to notify his friends that he has 
entered into partnership with Mr. Malcolm Sutherland, and in 
future the firm will trade under the name of Niblett and Suther 
land, electrical engineers, 61, Chandos-street, Strand.—We learn 
that Mr. J. Arnold, late manager of the timber and deal depart 
ment for Messrs. Burt, Boulton, and Haywood, having terminated 
his connection with that firm, has accepted the managership of 
the Haskin Wood Vulcanising Company, Limited.—Messrs. Lloyd 
and Lloyd inform us that they have registered their business as a 
limited company, and will trade in future as Lloyd and Lloyd, 
Limited.—The Queen has been pleased to accept a copy of the 
recent work on ‘‘ Submarine Telegraphs,” by Mr. Charles Bright. 
F.R.S.E., and of the brochure entitled “‘ Science and Engineering 
during the Victorian Era,” by the same author,—In our issue 
of June 10th, page 550, there is a description of the work about 
to be done in connection with a new purifying house for the Halifax 
Corporation Gasworks. Messrs. W. C. Holmes and Co., White- 


stone Ironworks and Turnbridge Foundry, Huddersfield, are the 
contractors selected to carry out the work, 
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RAILWAY MATTERS. | 
Tue inquiry into the application to construct tramways | 
i, Hastings has been closed, The Railway Commissioners refused 
their ganction. 
Some GERMAN investigators, from observations of the 


xaiser Ferdinand Northern Railroad and elsewhere, have decided 
that the left-hand rail creeps more than the right-hand one. It 
nad ,Jso been observed that the left-hand driving wheel wears | 


faster than that on the right of the engine. No explanation of 
these phenomena is offered in the brief abstract of the learned 
(jermans’ paper. 

A vote from Consul-General Goodnow at Shanghai 
ays that Capt. Watson W. Rich, late chief engineer of the ‘‘Soo” 
: ind well known in the Lake Superior country, has been 
pointed consulting engineer to the Chinese railway administra 
tion, with headquarters at Shanghai, Capt. Rich will be in charge 
fall railway building in China, under the immediate direction of 
sheng Tajen, director-general of railways. } 

AnorHer light railway scheme to supply communica- 
tion between places which the local railway companies have not 
shonght it worth while to connect is announced, to link together 
the twin villages of Castle and Sible Hedingham, in the northern 
vart of Kssex, with the large village of Long Melford, across the 
“nffolk border. The mileage of this proposed line would be 154 
les, and the gauge the standard railway gauge of this country, 
ving of a junction with the Colne Valley Railway at Sible 


railway 


Hedingham, whence through traffic of agricultural produce could 
be worked to and from London, by way of the Great Kastern Com 
vany’s system, */4@ Mark's Tey Junction. 
Maxine and exhibiting toy railroad trains appears to 
1 growing business. The Jersey City (.NV.J.) Journal says 
that John Cagney, of that city, is to exhibit a toy train, run by 
steam, at the Omaha Fair ; and that he has formed a stock com 
any which will make fifty such trains, to be exhibited at seaside 
The train for Omaha, which was exhibited at Jersey “ity, 
nsiats of a locomotive and three passenger cars, The gauge of 
the track is 94in., and the engine weighs 500lb. The top of the 
anokestack is 25in. above the rail. The engineman, by careful 
acking, sueceeds in loading himself on the tender, Each passen 
ver car will carry one adult or two children, 


Born the Great Western and the London and South- 
Vestern Railways have a hand in constructing light railways over 
salisbury Plain, Mention has already been made in these columns 
fthe former scheme. ‘The South-Western's project, which has 

to come before the Light Railway Commissioners, provides for 
ine about 10} miles in length, commencing by a physical junction 
vith the existing line between Porton and Grateley, and going to 
shrewton by way of Amesbury. Salisbury Plain is not by any 
yeans the absolutely flat tableland its name might seem to imply, 
it undulates considerably, A number of earthworks will there 
fore be necessary on this route, the estimated cost being, in round 
gures, £60,000, 


resorts 





Unxper the provisions of the Light Railways Act, 1896, 
the Light Railway Commissioners have made an order, which has 
wen modified and confirmed by the Board of Trade, authorising 
the construction of a light railway between Robin Hood and Royds 
Green Lower, in the West Riding of Yorkshire. The company 
has power to make the new line, which is to be constructed on a 
gauge of 4ft, Shin., with steam as the motive power, and run for a 
jistance of 1 mile 6 furlongs 3 chains, wholly in the parish of 

In the plan allowance is made for two bridges over 
public roads, measuring 15ft. in height, with a span of 50ft., and 
no train or engine must be run ata speed exceeding twenty-five 
7 un hour. The order has authorised the company to raise 
£2,000 additional capital, and to borrow on mortgage £6600 upon 

rtiin conditions, 





Rothwell. 


\ccorpine to L'Industrie Electrique, it is proposed to 
1 an electric tramway between Rome and Genzano, with a 
hin the direction of Rocca di Papa. The line will be of 
nal gauge, and the rails will be laid on oak sleepers placed at 
listances of about 3ft. apart. The steepest gradient will not | 
exceed 9 per cent, and the sharpest curve 92ft. radius. The length | 
f the line will be about 26 miles, divided into three nearly equal 
ctions forming a Y. The generating station is to be at Capanne 
Marino at the centre of the Y, and will comprise five Dowson 
engines, each of 120-horse power, driving continuous-current 
iynamos, One of these three sets constitutes a reserve. The 
station will also supply light to the streets and villas of Castelli 
R The adoption of gas engines is primarily due to the 
wk of water, Overhead distribution at 1200 volts is used with 
the rails as return. Motor cars are to be used with one or two 
trailers as required, The speed will vary from 94 to 184 miles an 
hour, and each motor csr will carry two 35-horse power motors, 








oman. 


American locomotives, to the number of 172, were 
wrdered for export in April and May, says the New York Journal 
f Commerce, Of this number the Baldwin Locomotive Works are 
iilding seventy-seven for the Trans-Siberian and Chinese Eastern 
way ; of these fifty are to be consolidated freight engines with 
tenders, and twenty-seven will be tank locomotives, all of the 
Vanclain compound system. In addition to these the Baldwin 
(ompany bas booked orders since April Ist for ten locomotives for 
New Zealand, six for the Robla-Valmaseda Railway, of Spain, five 
for the Egyptian Government, two for Argentina, and one for 
Mexico, The Richmond Locomotive and Machine Works last 
veek received an order for seventeen compound locomotives for 
the Finland State Railways, ~ Among other late orders are 
twenty-six locomotives for the Nippon Railway, of Japan, to be 
bailt by the Schenectady Locomotive Works, and the same firm 
vill build twelve more for the Kiusiu Railway, of Japan. The 
Brooks Locomotive Works are making three passenger and two 
tank locomotives for the Haukaku Railway, of Japan, 


l'ue report of Sir Francis Marindin to the Board of 
Trade relative to the fatal accident which occurred on August 7th, 
1497, on the Belfast and Northern Counties Railway, has only just 
een published, its preparation having been long delayed owing to 
the serious illness through which the senior inspector of railways 
has passed, The accident was caused by the collapse of the fire- 
ox of an engine, built in 1890 by Messrs. Beyer, Peacock, and Co., 
f Manchester, and it resulted in the rush of scalding water and 
steam from the boiler upon the footplate, while the train to which 
the engine had been attached was approaching Antrim Station at 
the speed of 20 or 25 miles an hour. Cornelius McAllister, the 
fireman, was thrown off the engine and killed ; and, when the train 
had been brought to a stand by the application of the automatic 
vacuum brake under the control of the guard, the driver, James 
Turner, was found dead upon the footplate. The engine was 
thoroughly overhauled in February, March, and April, 1897, and 
since it recommenced work had run 16,880 miles. The fire-box was, 
‘susual, made of copper, and Sir Francis Marindin satisfied himself 
that, as it left the F times new, it was theoretically capable of with- 














standing a much greater pressure than any to which it could be | qualities of the metal by re-heating to redness or by annealing. 


exposed, It was clear, however, to the inspector that the weekly 
examination of the boiler was anything but thorough, and he was 
of opinion that the engine had for some time been running with a 
number of broken and flawed stays on the right side of the fire-box, 
and that the number of these defective stays gradually increased 
until the point was reached when, owing to insufficient support, 
the plate suddenly collapsed. Sir Francis Marindin says that the 
only way to guard against such accidents is to have frequent 
examinations more worthy of the name than those hitherto relied 
"pon, and he learns with satisfaction that on the Belfast and 
Northern Counties line the boiler examiner is now ordered to make 
* Proper examination of all boilers once & Week, 
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NOTES AND MEMORANDA. 


ACETYLENE gas furnishes lampblack of a very superior 
quality. Its use for this purpose has been patented in France. 


During the month of May Scotch  shipbuilders 
launched 46 vessels, of 47,780 tons gross, of which 2], of 41,599 
tons, were steamers, as compared with 33 vessels, of 46,206 tons 
gross, in the previous month, and 40 vessels, of 36,956 tons, in May 
last year. For the year so far 154 vessels, of 176,536 tons gross, 
have been launched, against 127,487 tons in the corresponding 


| period of last year, 172,942 tons in 1896, and 146,355 tons in 1895, 


Tut Belgian Government have decided to offer a 
premium of- 50,000 francs to the inventor of a vere for matches 
which shall be free from white phosphorus, and which will ignite 


| on cloth or any other surface, A ministerial decree has been 


issued determining the conditions. The competition will be of 
international chafacter, and remain open unti! January Ist, 1899. 
Communications on the subject are to be addressed to M. Woesti, 
president of the Adjudicating Commission, at 2, Rae Laterati, 
srussels, 


Tue latest scheme for utilising the energy of the tides 
comes from Los Angeles, It is stated that a company has been 
making experiments for utilising the force of the waves of the ocean 
in the production of electric current. A wharf built of iron 
extends 550ft, out into the ocean, and the generating plant is 
™~ ed at the end. It includes three floats connected with vertical 
1ydranlic compressors, which are connected with a storage pressure 
tank. The movement of the waves alternately raises and lowers 
the floats, pumping fresh water from the reservoir into the storage 
pressure tank, where the water is subjected to sufficient pressure to 
drive it out with great force through a water-wheel. This water 
motor operates the dynamo, and the water which has passed from 
the motor flows into the reservoir to be nsed again, The machinery 
is almost self-governing, as in case of storm or heavy sea the 
accumulated pressure in the storage tank exerts itself against the 
pump pistons, and affects the action of the floats. A thorough test 
of the apparatus was made daring the winter, when all kinds of 
weather were experienced, and the plant is now to be enlarged toa 
capacity of 200-horse power. 





Berore a meeting of the Royal Society of Edinburgh 
held recently Mr, T. C, Baillie read a paper on the thermal 
conductivity of nickel. The value he obtained by use of Forbes’ 
method was ‘117. What was believed to be a better value, 
namely, ‘105, was obtained by a new method, which had the great 
merit of giving an experimental value of the thermal con- 
ductivity directly without requiring the specific heat to be known. 
A short bar had its one end kept at a steady high temperature as 
in the Forbes experiment. To the other end a small cap was 
attached, through which a steady stream of water was passed. 
The temperature of the water was taken just as it entered the cap, 
and just as it left it. The quantity of water passed in a given 
time being known, the amount of heat lost from the end of the 
bar to the water was calculated in terms of the specific heat of 
water. By means of thermometers set at intervals along the bar, 
the gradient of temperature was indicated, and a good approxima- 
tion to the value of the gradient at the position occupied by the 
cap could be calculated. These measured quantities, the gradient 
and the heat lost, give at once the conductivity. 


At Nedunkeni, in the Northern Province of Ceylon, the 
abnormal rainfall of 31°72in. in twenty-four hours was experienced. 
Nedunkeni, 11 miles down the southern road to Mullaittivu, and 
122ft. above sea-level, is a small village a little to the east of 
the dividing ridge of North-Central Ceylon, and though itself in 
the catchment area of the eastern Per Aru, which flows through 
Tannir Murippu Tank, it is only a little to the south-west of the 





MISCELLANEA. 


Tue Minister of Agriculture in Victoria, in order to 
encourage the cultivation of tobacco in the Colony, has announced 
that the bonus of 3d. per pound on all tobacco leaf of approved 
quality grown in the Colony and exported to foreign markets will 
be continued for another season. 


Tue entries of oversea vessels into the Weser on Bre- 
men account during the month of May were 446, against 422in the 
same month last year, and the register tonnage was 203,929 against 
204 221. The figures for the five months are: 1802 ships and 
988,687 tons, against 1621 ships and 863,597 tone. 


Tue port of Havre was visited last month by 201 laden 
oversea vessels, measuring altogether 193,886 register tons. Of 
these 112 were British, 33 French, 27 German, 11 Norwegian, 
eight Dutch, three Russian, three Swedish, two Danish, one Bel- 
gian, and one Brazilian. Besides these there were two ships in 
ballast—one British and one French. 


Contracts for the four new boats to be built for the 
North German Lloyd Company have now been placed. Two 
cargo boats, each of about 8100 tons carrying capacity, are to be 
constructed at the Tecklenborg Shipbuilding Yard, Bremerhaven, 
for the Bremen-Baltimore service, and two cargo: and passenger 
boats of about 10,000 tons capacity each will be built at the Blohm 
and Voss Company’s yard, Hamburg, for the New York line. 


Tue Westinghouse Electric and Manufacturing Co. is 
placing in the Fitchburg, Mass., grain elevators, alternating current 
tmoachinery to furnish power to work the carriers. This consists of 
one 125-kilowatt two-phase generator, seven 20-horse-power and 
two 30-horse power Westinghouse type ( motors. The induction 
motor is especially adapted for work in dusty locations, such as 
above, where the use of direct-current motors would be out of the 
question. 


Ix view of the abolition of the duty on foreign-built 
vessels acquired by Russian owners, a Steam Navigation Company 
has been formed at Cronstadt fur purchasing and working six 
3000-ton steamers. Two of these boats are to be provided at once, 
says Fairplay, and orders for building four more will be placed in 
foreign yards. They will be employed principally in the service 
between Russian ports and the Far East. The necessary capital is 
already subscribed. 


Tue death is announced of Mr. John Henry Beckwith, 
M.I.M.E., who has been for the past thirty years connected with 
Galloways Limited, Engineers, Manchester. For the greater 
portion of this period he acted as works manager, and for the past 
ten years as a director of the company. He took great personal 
interest in the various International Exhibitions with which Mesers. 
Galloway's name has been so closely identified, and designed many 
installations of engines, &c., for rolling mill, hydraulic installations, 
and other purposes. 


Tue Thames Conservancy has issued a new series of 
bye-laws of which Nos. 76 and 77 relate to house-boats, The first 
forbids any sewage or other offensive or injurious matter, whether 
solid or fluid, to be allowed to get into the river from any kind of 
boat. The second requires every house-boat and steam lanach to 
be provided with such sanitary appliances as shall have been 
approved by the Conservators, In view of the strictness with 
which Local Authorities are dealt for polluting the river, it seems 
reasonable that such bye-laws as the above should be made and 
rigidly enforced. 

Tue Hafslund Aktieselskab have already contracted for 
the supply of motive power to two new factories now in course of 
erection, viz., one for the manufacture of aluminium and another 








point where three separate drainages meet. Forest, containing a 
thick growth of high trees, extends over the neighbourhood, and | 
more especially for many miles from the south to the east. For | 
about three years a rain gauge has been established in the grounds 
of the dispensary in the village, and its records are regularly | 
transmitted to the Public Works-office, and are published among 
the rainfall returns. Although the mean annual rainfall at 
Nedunkeni is probably little more than 50in., the fall for last 
December was 67 ‘0;in., and of this amount 31°72in. were measured 
at 9.30 a.m. on December 16th as the rainfall of the preceding 
twenty-four hours, From an examination of the position of the 
rain gauge, and the testimonies of the observers, Mr. Parker in the 
Ceylon Observer, concludes that most probably the actaal rainfall 
was in excess of the recorded amount. 


rom an advance copy of the paper on the “ Origin of 
the Gulf Stream,’’ which was to be read before the American 
Society of Civil Engineers on Wednesday last, by Mr. N. B, 
Sweitzer, jun., we gather that there is abundant evidence of the 
presence of two sets of currents in the Gulf of Mexico, viz., deep- 
stream currents and littoral-drift currents. ‘The former enter 
the Gulf through the Yucatan Channel. and, under certain baro- 
metric and planetary conditions, pass by the western extremity of 
Cuba and flow out throagh the Straits of Florida; or else, under 
converse planetary andatmosphericconditions, they spread out over 
the Gulf in all directions, moving on its centre. The littoral-drift 
currents are originated through the agency of the prevailing 
south-east winds, and flow northward along the western boundary 
of the Gulf, anil west along the northern boundary, meeting in 
the vicinity of Galveston and forming a stream-current which flows 
in a south-easterly direction towards the Straits of Florida. In 
the past there has been far too little attention paid to the motion | 
of the Gulf waters. Were they better understood, there can be no 
doubt that vast sums of public and private capital might have 
been expended more judiciously than they have been, resulting in 
more real and lasting good to the people of the coast country. If, 
therefore, this paper is the means of inducing a greater interest in 
these Gulf currents, which have such a direct and important bearing 
on trade and commerce, the author will feel that it has success- 
fully accomplished its mission.” 


A critica. temperature, in the working of both iron and 
steel, is at the so-called ‘‘blue heat,” which is from 450 deg. to 
600 deg. Fah. Here, irdn and steel are much more brittle than 
when cold or at redness. This heat, however, does not seem to 
leave any bad effect on the iron. But if the piece be worked in 
this range of temperature it will retain the brittleness after cooling 
and show a great loss of ductility, as measured by the bending test, 
although it has not been conclusively proved that there is a loss of 
ductility when the piece is pulled apart by static tensile stress The 
poorer the iron the more susceptible it is to the ‘blue heat.” In 
other words, the poorer the iron the more dangerous it is to work 
at that heat. he danger to steel, at the “fatal blue,” is more 
pronounced than in iron, but it exists, to a greater or less extent, 
in all grades of iron. It is also more noticeable in a descending 
than in an ascending heat, and is especially marked in work 
having sharp corners, which has been worked at the blue heat. 
The loss of ductility and of shock-resisting power is not due to any 
— cracks, as can be proved by the restoration of the former 


There seems to be some close relation between the effects of ‘‘ blue 
shortness” and ‘‘ cold working,” but the injurious effects of the | 
former are more marked than those of the laiter. While blue 
working lessens ductility, it is not always fatal to the metal. 
Examples may be cited in proof of this. In hand riveting the 
operator usually continues hammering while the rivet cools past 
this critical temperature, and yet few rivets have been kaown to 
fail from this cause alone. According to a "ac oe recently read by 
Prof. H. E. Smith before the Engineers’ Club of Minneapolis on 
“The Effects of Heating and Working on Iron and Steel,” blue 
working, without subsequent annealing, is prohibited in boiler 
work fpr the Upited States Navy, but not for hyll werk. 





| factories, the nature of which has not yet transpired. 


for the production of calcium carbide used for the production of 
acetylene gas. Besides these two new enterprises, contracts are 
also said to have been made for the supply of power to two other 
This new 
and sadden industrial activity is naturally a great boon to Sarps- 
borg, which, from being a few years back a sleepy unimportant 
place, is rapidly developing into a busy manufacturing town. The 
arge influx of workmen has necessitated the erection of more 
dwelling-honses, and small wooden huts-are now springing up in 
every direction, says the British Vice-Consul at Fredrikstad. 








Tue Thames Conservancy has arranged to hold an 
inquiry on Monday next as tc a complaint which has been made 
with reference to the navigation of the upper Thames. The 
inquiry has been granted by the Conservators in response to an 


| application made at the instance of the Berks County Council, 


alleging that certain gauges at Boveney and Teddington have 
been altered without due notice, the effect of the changes being 


to raise the level of the river, to the great danger of the public 
in respect of navigation and floods. 





t is suggested that the 
object of the Conservancy in so acting has been to avoid the 
urgent necessity of dredging the river, and among other allega- 
tions it is stated that although the Conservators in May. 1897, 
received notification of payment of £5000 to make a new wier at 
Penton Hook, the money to be paid in July last, nothing has been 
done to carry out this necessary work. 


Tue returns of British shipping visiting the port of 
Christiania during the year 1897 show a continued advance. In 
all 154 vessels, aggregating 146,363 register tons, entered, and 
155 vessels and 147,479 tons cleared during the year, being an 
increase of 14 vessels and 19,769 tons entered, and 13 vessels and 
18,976 tons cleared when compared with 1896. This advance, 
says the British Consul, is due to the increased number of 
British vessels employed in the indirect trade between this port 
and other foreign countries, and more especially vessels arriving 
with grain cargoes from the Black Sea. While the number of 
vessels employed in the direct trade between Christiania and ports 
in the United Kingdom shows a decline of six vessels entering 
and one clearing, the total number arriving from foreign ports 


| last year more than doubled itself—39 vessels aggregating 44,953 
| register tons, coming from foreign ports, as against only 19 vessels 


and 22,630 tons in 1896. Of these 39 there arrived from Russian 
grain ports 21, as against nine in 1896. In most eases part of 
the grain cargoes was discharged at Laurvig or Moss before 
reaching Christiania. Four vessels also arrjved from New York 
or Philadelphia with cargoes of petroleum. 


A company has just been registered called the York- 
shire Coalowners’ Mutual Indemnity Company, Limited, with an 
unlimited number of members, who are each liable for £20 in the 
event of winding up, to indemnify the members of the company 
against proceedings, losses, costs, damages, claims, and demands 
in respect of any accident or alleged accident resulting, or alleged 
to have resulted, in injury, whether fatal or otherwise, to any 
workman employed by a member, arising out of and in the course 
of his employment. The subscribers are:—Charies E. Ellis, 
Atlas Works, Sheffield, managing director; Frederick J. 
Jones, Treeton Grange, Rotherham ; managing director ; George 
H. Peake, Strafford Collieries, Barnsley, managing director : 
Charles B. Crawshaw, Ridings Colliery, Dewsbury, colliery 
owner; Thomas W. H. Mitchell, 9, Regent-street, Barnsley, 
managing director; Arthur (€. Briggs, Whitwood Collieries, 
Normanton, managing director; William E. Garforth, West 
Riding Silkstone Collieries, Normanton, managing director. The 
number of directors is not to be less than twelve, nor more than 
eighteen ; the first are:— Arthur N. Chambers, Thomas R. 
Gainsford, George B. Walker, Samuel Roberts, Thomas W. H. 
Mitchell, Charles E. Ellis, Frederick J. Jones, Arthur C. Briggs, 
Marshall Nicholson, Charles B. Crawshaw, William E. Garforth, 
Alfred J. Holiday, and Matthew Hall, Registered by W, B, Peay 
and Co., 3, Lethbury, E.C, 
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POREIGN AGENTS FOR SALE OF THE ENGINEER. 


USTRIA.—GEROLD AND Co., Vienna, 

F. A. Brocknaus, 7, Kumpfgasse, Vienna 1. 
(HINA.—KELLyY AND WaALsu, Lrp., Shanghai and Hong Kong. 
FRANCE.—BovvEAU and CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER anv Co., 5, Unter den Linden, Berlin. 

A. TWEITMEYER, Leipzic. 
F. A, Brocknavs, Leipzie. 





INDIA.—A- J. ComBRiIpGE AND Co., Bsplanade-road, and Railway Book- | 


stalls, Bombay. 
|TALY.—LoESCcHER AnD Co., 307, Corso, Rome. 
Bocca Frerkrs, Turin, 
JAPAN.—KELLY AND Watsu Lrp., Yokohama. 
Z. P. Marnuya AND Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. RicKkER, 14, Nevsky Prospect, St. Petersburg. 
8. AFRICA.—GORDON AND Gorcn, Long-street, Capetown. 
R. A. THomMPpsON AND Co., 33, Loop-street, Capetown. 


, Tokyo. 





J.C. Jura & Co., Capetown, Port Blizabeth, & Johannesburg. 


AUSTRALIA.—Gorpon AND GorcH, Queen-street, Melbourne; George- 
street, Sydney; Queen-street, Brisbane. 
R. A. THomPsON AND Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland. 
Crate, J. W., Napier. 


CANADA.—MontrEat News Co., 386 and 388, St. James-street, Montreal. | 


Toronto News Co., 42, Yonge-street, Toronto. 


UNITED STATES OF AMERICA,—INTERNATIONAL News Co., 83 & 88, | 


Duane-street, New York. 
Supscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—Kg ty anv Wa su, L1D., Singapore. 
CEYLON.—WisaYaRTNA AND Co., Colombo. 
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PUBLISHER’S NOTICE. 
With this week's number is issued as a Supplement a Two-page 
Engraving of Her Majesty's First-class Battleship Albion. Kvery 
copy as issued by the Publisher includes a copy of this Supple- 
ment, and subscribers are requested to notify the fact should 
they not receive it, Price 6d. 
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*,” If any subscriber abroad should receive THE ENGINEER in an 


imperfect or mutilated condition, he will oblige by giving ry | 
e 


information of the fact to the Publisher, with the name of t 
Agent through whom the . as obtained. Such inconvenience, 
yf suffered, can be remedied by obtaining the paper direct from 
this office. 
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| 
TO CORRESPONDENTS. 


| 
| 

*,* In order to avoid trouble and confusion we find it necessary to inform 
| correspondents that letters of inquiry addressed to the public, and intended 
| 





for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 
*,* All letters intended for insertion in THe ENGINEER, or containing 
| questions, should be accompanied by the name and address of the writer, 
not necessarily jor publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 
*,* We cannot undertake to return drawings or manuservpts; we must, 
therefore request correspondents to keep copies. 





REPLIES. 
J. H. M.—(1) We do not think the war has any appreciable effect on 
trade in America; read the letters of our own correspondent—see 
page 504. (2) Chicago says that it is the most advanced city in the 


} universe, and we suppose it ought to know. New York, we believe, 
makes the same statement. 

‘. (London, E.).—To give you the statistics as to wages, &c., from 1832 
onwards, as suggested, would entail a vast amount of research, and 
could be better obtained from the employers’ associations in the trade 
than from anybody else. Of comparatively recent years, say from 1890 
to 1895, you will find full particu ars in THE ENGINEER of April 3rd, 
May 8th, and June 5th, 1896, under the heading ‘‘ Wages in the Engi- 
neering Trade,” by J. Stafford Ransome, in which it was clearly 
demonstrated that, so far from tending to raise wages, trade union 
action had actually seemed to keep them lower than in other localities. 
For further particulars we would refer you to various statistical works 
by Booth (Macmillan and Co.); to ‘‘Modern Labour,” by Ransome 
(Eyre and Spottiswoode); and “ Industrial Democracy,” by Webb. 
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MEETING NEXT WEEK. 


THe INstivuTION OF MINING AND METALLURGY, Lonpbon.---Wednesday, 
June 22nd, at 8 p.m., in the Lecture Theatre of the Geological 
Museum, Jermyn-street, S.W. Papers to be read and discussed, ‘“ The 
Treatment of Broken Hill Complex Sulphide Ores by Wet Extraction 
Processes and the Electrolytic Deposition of Zinc,” by Mr. Edgar A. 
Ashcroft, M. Inst. M.M.; ‘‘ Notes on the Payable Conglomerate Beds 
encased in Sandstone, and the Mining Methods in use for their Extrac- 
tion on the Witwatersrand,” by Mr. A. F. Crosse, M. Inst. M.M.; ‘*On 
the Density of Gold and Silver Alloys,” by Mr. George Atwood, M. Inst. 
M.M 





DEATH. 


On June Sth, at Manchester, after an operation, Henry Vaucuan, late 
works manager to Messrs. Ruston, Proctor, and Co., Limited, Lincoln, 
also senior member of the firms of Vanghan and Son and the Vaughan 
Pulley Co., Manchester, aged 68. 
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THE INSURANCE COMPANIES AND EMPLOYERS. 
We recently had occasion to point out how unjustly 
employers will be affected by the coming into force of 
the Workmen’s Compensation Act ; but, apart from the 
question of the blow that the action of the Government 
had dealt at them, there is another and equally im- 
portant question arising out of this Act, with which they 
are now brought face to face. We refer to the exorbitant 
premiums demanded by the insurance companies. 

It is proverbial that when a Government takes it into 

its head to add, say, 1s. a pound to the Customs duty 
chargeable on an article, the tradesmen who deal in that 
particular commodity, while grumbling at the rise, have 
the philanthropic method of more than recouping them- 
selves at the expense of the consumer by adding 1d. or 2d. 
an ounce to their retail price for this article. This, after 
all, may perhaps be looked upon as legitimate, or, at all 
events, ordinary trade extortion. The position of the 
insurance companies in catering for the employers is 
precisely that of the above tradesmen, except that their 
rapacity on the present occasion is far in excess of 
anything that one might expect from the shopkeeper. 
|The insurance companies are, as a matter of fact, 
| utilising the real misfortune of the employer as a means 
| of placing him in a worse position than even that into 
which the law has forced him. Of course, it is difficult 
| to estimate accurately the extent of the increase into 
| employers’ liability, but that this increase is real and 
| substantial is practically unquestioned; and we have 
already pointed out most of the main features which 
| have gone to bring about this increase. 

In giving the Government point of view, we cannot do 
| better than quote Mr. Joseph Chamberlain’s speech 
| before the Birmingham Liberal Unionist Association on 
| the 13th of last month. As godfather to the Workmen’s 
| Compensation Bill, it is only to be expected that he 
| should be extremely optimistic in his expressions with 
regard to its effect. After classing it as one of the four 
great and glorious reforms due to the present Govern- 
ment, he says :—‘‘ That Act will come into operation on 
July 1st, and I venture to say that in the future there 
| will be thousands and hundreds of thousands of persons 
| who by their misfortune will be placed in a condition of 
suffering, but will not have the addition to the suffer- 
ing of knowing that it is going to bring their family 
j and themselves to the workhouse. IT want, in passing, to 
say one word in reference to this Act. I am inundated 
with letters from manufacturers, who tell me that 
insurance societies are claiming an immense premium in 
order that they may be insured against the operation of 
the Act, and I am asked how I can justify the statements 
which I made in the House of Commons in reference to 
it. I have seen a list of rates of insurance by a leading 
insurance company which I regard as absolutely pre- 
posterous. Before the Bill was introduced I communi- 
cated with large and typical firms in all parts of the 
country in all the trades which were concerned. I 
obtained by the kindness of many of them the exact 
statistics of the accidents which had taken place in 
their several works during three years or five years before, 
and upon that I made calculations, and I gave the result 
in some cases to the House of Commons, and these 
calculations cannot be disputed. They were based upon 
absolute facts, and in every case I assumed the largest 








measure of compensation. But the premiums which are 
now asked for insurance by these companies exceed my 
calculations threefold, fivefold, and even tenfold. I will 
give you one or two instances. In the case of hollow 
ware, which is a local manufacture, the returns of 
accidents show that the cost would not exceed 2s. 6d. pei 
cent. upon the wages; the insurance companies, whose 
return I have seen, ask 20s. The largest manufacture 
of needles in the country gave me his return, and the 
accidents were so trifling that they did not amount to 
more than between 6d. and 1s. per cent. on the wages ; 
again, the insurance companies ask for 20s. per cent. In 
engineering the returns show, according to the nature of 
the trade—because some engineering trades are much 
more dangerous than others—that the cost of insurance 
ought to be between 5s. and 10s. per cent.; I believe that 
premiums have been asked from 30s. to £310s. All I 
have to say is that I hope that my words may reach a 
larger audience than that I am addressing. I hope that 
every manufacturer that is brought face to face with such 
terms as these will insure himself, will not attempt to go 
to these companies, but will prove for himself what the 
real cost ought to be, and thenin a very short time com- 
petition will bring matters to a satisfactory level.” 

If we accept Mr. Chamberlain’s figures as to the 
increase of risk as returned by various employers—and 
we are bound to say that in a general way they tally 
tolerably accurately with our own investigations on the 
subject—then one can only come to the conclusion that 
the present claims of the insurance companies are in 
the last degree outrageous and unjustifiable. But there 
is one item which both employers and Mr. Chamberlain 
have left out of their calculations, and it is precisely this 
item the real value of which it is so difficult to arrive at 
by figures. We refer to the increased facilities which the 
new Act affords to impostors, and the incentive to crime, 
especially to child-maiming and murder, as explained in 
a recent article, and which cannot be brought home to 
the culprits. Different people will estimate this sort of 
risk at very different figures ; and, at best, such estimates 
can only be classed as guess-work. But there can be no 
doubt as to this forming at once the most serious and 
most unsatisfactory portion of the new risk; and it is to 
be assumed that this fact affords the only possible excuse 
which the insurance companies will be able to find for 
raising their demands to their present height. 

Condensing the result of our investigations into round 
figures, we find that, roughly speaking, and as far as we 
have been able to ascertain in the engineering trade ; had 
the new Act been in operation for the past twenty-five 
years, the average yearly liability of firms for accidents 
under it and under the old Employers’ Liability Act 
together would have been covered five or six times over 
by the minimum premium of 30s. per £100 now being 
asked. One well-known firm tell us that the worst year 
they have ever had during the last half-century did not, 
when worked out on the above basis, show a liability 
amounting to one-third of the annual premium which 
they are now invited to pay. Such firms, however, 
were unable to take into consideration the extent to 
which the abuses of the new Act would have increased 
their liability ; for, as it was not actually in operation, 
the incentive towards abusing it did not then exist. It 
is in the determination of a just basis to go upon in this 
matter of undefined liability due to imposture that lies the 
gist of the whole question between the insurance offices 
and the employers. 

Though Mr. Chamberlain hopes “that every manu- 
facturer that is brought face to face with such terms as 
these will insure himself and not attempt to go to these 
companies” until they become more moderate in their 
demands, there is a clause in his speech which, if 
accurate, would seem to cut the ground entirely away 
from his argument, and to more than justify the insurance 
companies in keeping up the figures of their new tariff. 
The clause we refer to is the portion of the above ex- 
tract which we have printed in italics. Mr. Chamberlain 
considers that the effect of the new Act will be to keep 
‘hundreds of thousands”’ of accidental victims ‘‘ and their 
families” from the workhouse. When their families 
are taken into consideration, it becomes a question of 
millions of people rather than of hundreds of thousands, 
the cost of keeping whom is to be transferred from the 
nation to the employer. Thus, according to Mr. Cham- 
berlain, a very great portion of the present workhouse ac- 
commodation throughout the kingdom will become useless 
owing to the vast sums of money which are to be collected 
from employers under the new Act to keep people out of 
such establishments. If such is to be the effect of the 
coming into operation of the Workmen’s Compensation 
Act, the absolute injustice of it becomes more palpable 
than ever, and the only wonder is that the demands of 
the insurance companies are not very much greater than 
they are; for to take over the financing of so large a 
section of the community who are now provided for by 
the country would demand enormous sums of money. 
Personally, however, we fail to see the possibility of any- 
thing approaching so remarkable and unfair a result, and 
that the insurance companies do not consider the risk to 
be by any means so great as would be involved by the 
above state of affairs is proved by the fact that the some- 
what compact ring which was formed between some of 
them for the purpose of keeping up the premiums, if it 
has not actually collapsed already, is at all events show- 
ing obvious signs of weakness. Certain it is that the 
members of this ring are casting about for a more or less 
dignified method of eating their words, that is to say, of 
lowering their prices, while still maintaining an appear- 
ance of conviction that their original demands were not 
excessive. A characteristic sample of how this is done is 
afforded by a correspondent in a letter on another page, 
in which he quotes proposals received by him from a well- 
known insurance company on the above subject. No 
doubt the companies will have to climb down from the 
high horse they have been so unsuccessfully and ungrace- 
fully endeavouring to ride; and, until they do, our 
recommendation to employers who are thinking of insur- 
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| 
ing under the Workmen's Compensation Act, is identical | at work on a 10 per cent. advance. They were not dis- the circumstance that a certain proportion of the surface 
with Mr. Punch’s advice to those about to marry— | couraged in that line of policy by the strikers. The | in flue tubes is useless, because heat is not freely trans. 


** Don’t.” 


SOME SOUTH WALES COAL PERPLEXITIES. 


THERE is a school of philosophy which holds that 
things are always for the better when they appear to be 
at the worst. The interpretation of the phrase is obviously 
that when matters look the most discouraging they must 
either remain stationary or advance, and any change 
must tend towards an improvement in affairs. When a 
man, or an industry, knows that a crisis is at its acutest 
point, and even desperate, it is usually possible to say 
that at least there is nothing more sinister behind. Yet 
even a theory of this cryptic character cannot well be 
applied to the circumstances of the South Wales coalfield 
at the time of writing. The dispute began in a problem 
unintelligible outside the district, and scarcely in- 
telligible even there; and the situation created on 
April 1st, 
before, remains the same puzzle that it has been 
from the beginning. The collieries are—or were— 
open, and both parties willing to negotiate, until their 
repeated and futile conferences have taxed comprehen- 
sion and sympathy to the reasonable limits of en- 
durance. Both sides are agreed upon the desirability, 
nay the necessity, of resuming the former relationship 
on a basis of some period of permanency, and there is an 
inscrutable mystery as to the conditions on which this 
basis should be safeguarded. Masters and men are 
agreed as we understand the position, that a self-acting 
method of wage adjustment, valuable as it may be any- 
where, is absolutely essential to so peculiar a trade as 
that in the Welsh steam coal, with its necessarily long 
contracts, with its main dependence resting on foreign 
customers, with its entire absence of ability to store 
stocks, as may be done in the case of the harder coals of 
the Midlands or the North. The Welsh miners have 


practically winnowed their admixture of chaff and wheat | 


into a claim for a Conciliation Wages Board, with an 
independent chairman, who would presumably receive a 
stipend from the funds of this Board. The Coalowners’ 
Association will not give up the idea or the practice of 
the twenty-year-old Sliding Seale, nor do they appear at 
the last joint meeting to have surrendered any other of 
the material demands they made upon the workmen in 
the notice posted at the pit-heads two months ago. 
There is really no need to confuse the issues by discuss- 
ing the colliers’ appeal for a 10 per cent. advance, or the 
employers’ rather superfluous insistence on the introduc- 
tion of the discharge note. Those items, with others, are 
minor details. The main fact is the nature of the foun- 
dation of a future agreement, and the length of its 
duration. And looking at the question from that point 
of view, it seems more than ever to resolve itself into a 
matter of logomachy; of the use and understanding of 
words which on neither side are explicit ; of incompre- 
hensions or ill-comprehensions of simple meanings ; of 
obstinacy on one hand, and suspicion—or ignorance—on 
the other. 

It is extraordinary, and seems incredible, that on a 
difference integrally so easy of settlement the two com- 
batants in this suicidal conflict should still hold the war- 
path without any observable discovery of the value of 
compromise, without any outward manifestation that 
the stubbornness exhibited on one side or the other is 
imperilling the fortunes of a valuable coal basin, and at 
the same time impairing the prosperity of a nation. So, 
however, it is since last week’s abortive meeting ; and 
meanwhile the evil has been spreading. There has 
been disorder, as there always is on the part of the 
hobbledehoys who fringe the skirts of a ‘‘ demonstra- 
tion” or a “ procession.’’ There is only one instance of 
violence to be traced in the local journals, and that was 
an assault bya drunken youth ona policeman at Dowlais. 
Nevertheless, the police have been largely reinforced, a 
special grant of £1000 in aid having just been voted by 
the Glamorganshire County Council. The military 
resources have been drawn upon for seemingly needless 
special patrols, the cavalry have been called out, and, 
ludicrously enough, allotted toa mountain district in which | 
they could not possibly be of any avail should need arise. 
But more important is the action of other colliery workmen 
who are not directly connected with the causes or the 
course of the strike. The engineering and mechanical 
departments of the collieries did not “turn out” with 
the actual coal hewers, not so much, possibly, through 
loyalty to the employers, as because of consideration for 
their comrades in the event, of an early resumption of 
underground working. Every mining engineer knows 
what a flooded colliery means, particularly in such a 
geological configuration as that of South Wales. These 
men, who are bound to be superior in technical knowledge 
to the ordinary miner, have hitherto stuck to their 
tasks; but they have taken umbrage at the action of 
some of the employers, and openly threatened to join the 
strikers unless they were granted an increase of 10 per 
cent. in pay. The increase was refused, probably for 
reasons that were deemed sufficient; but it would be 
litile less than an irreparable calamity, at any rate for 
many ruinous months, if the pumping above and labour- 
ing operations below were absolutely suspended, and the 
pits abandoned to the irruption and accumulation of 
water, falls of roof, and all that spells havoc and a terrible 
cost in mining enterprise. 

It has been explained before in these columns that there 
are many collieries, and good collieries among them, un- 
connected with the Coalowners’ Association. Chief 
among them, perhaps, are those of the Cambrian Com- 





though actually engendered six months | 


|} explanation rests on the surface. The 10 per cent. mitted downwards. There is no uniformity of opinion 
granted in a few large and conspicuous cases was the among engineers on this point; some hold that a str; 

fulerum on which an archimedean lever might be used by | along the bottom of the tube, equal to one-fourth its 
the associated colliers in their dealings with their | circumference, should be deducted as useless ; others say 
masters. In the meantime the collieries still at work | that the whole lower half should be deducted; but the 
were using their advantages night and day. Ten per | balance of opinion gives one-third as the proper amount of 
cent. was nothing to them while they were doubling | surface to deduct. ; 

their normal output, and selling their product at an| We have said that there are certain omissions in My, 
average of 20s. per ton. But in view of the heightened Baker's paper, and it is necessary to draw attention to 
price the miners concluded that a mere 10 per cent. was | these, and this the rather that the facts are continuously 
not good enough. Ina collective meeting at Cardiff on | overlooked by those who write or speak on the subject, 
Tuesday they determined to ask for yet another 10 per | Dealing with the fire-side of heating surface first, we say 
cent. The fact that ‘* Mabon,” M.P., was voted to the | that a great deal depends on the way in which the hot 
chair, may suggest to either the shrewd or the cynical | gases are made to play on the plate. Itis very com. 
| that there are ‘“‘ wheels within wheels.” The resolution | monly held that a vertical surface is only half as efficient 
adopted was, however, definite, and may prove to be | asa horizontal surface, but the true reason is seldom 
pregnant. Its precise terms had better be quoted | assigned. It is because the hot gases impinge or strike 
at a time of secret conclaves, explanations, and | on the flat surface over the fire by reason of their levity, 
disclaimers. The motion was as follows :—* That this | and this impingement is of the greatest importance. The 
conference, representing the workmen of the non-asso- blow-pipe flame is an admirable illustration of this. The 
ciated, while deprecating the inequalities prevailing at | heat given out sideways, so to speak, by such a flame ig 
present in the amount of percentages paid at the various | a8 nothing to that to be had by its direct impact on the 
pits, feels that the present moment is not opportune for | body to be heated. For some reason not quite so obvious 





the entire removal of these inequalities; but with that 
end in view ultimately, we decide that all collieries shall 
at once ask for the amount of advance necessary to give 


1879. 
by agreement with their employers or otherwise are now 
receiving 32} per cent. from asking for more.” It will 
have been noticed, no doubt, that from our first refer- 
ence to this deplorable and internecine struggle, we have 
abstained from comment on the merits of the wages 
question. It is not a prophecy, but it is assuredly the 


| question we have been at pains to describe, does not 
| portend or encourage hopes of a speedy solution of the 
| perplexing and disastrous game masters and men are 
playing in South Wales. 


WHAT IS HEATING SURFACE ? 


Durine the June meeting of the American Society of 
Mechanical Engineers a paper was read by Mr. Charles 
Whiting Baker, entitled ‘‘ What is the Heating Surface of 
a Steam Boiler?” There is very little in the paper to 
which we take exception, yet the author has, curiously 
enough, missed some points of interest on the one hand, 


warranted by normal practice. 
true heating surface of a boiler is the fire surface. ‘‘ But,”’ 
writes Mr. Baker, ‘‘we have now to notice the remark- 
able fact that in computing boiler heating surface an 
error of from 7 per cent. to 17 per cent. is made by a 


turers. 
the surface in contact with the water, instead of that 
exposed to the fire or hot gases, as the heating surface. 
If the heating surface is flat, of course the areas are the 
same ; but boiler heating surface is in most cases made 
up of tubes, and the difference between the interior and 
exterior surface of a boiler tube is as much as 17 per cent. 
of the interior surface in the case of a lin. tube, and is 
about 7 per cent. in a 4in. tube. The error arises in the 
first place from a failure to appreciate the fact that the 
heating surface exposed to the fire is the actual heating 
surface of the boiler, on which its capacity depends.” 

Mr. Baker then proceeds to a demonstrationof the sound- 
ness of this thesis, and to do this he quotes the results 
of various laboratory experiments, which go to show 
that a metal plate can conduct heat far more rapidly 
than it can either absorb it or emit it; and he quotes the 
results of certain well known experiments which go to 
show that an iron plate 1ft. square and lin. thick, whose 
opposite surfaces are kept at a uniform difference in 


British thermal units. 
thermal units per hour, representing the quantity of 


into steam, the difference in temperature of the | 
two sides of the plate will be 2900 + 473 = 6°13 deg. 
Mr. Baker does not seem to have made himself fully 
cognisant of Peclet’s researches, although he mentions his 
name. Many years ago Peclet showed that the real 
dominant factor in estimating the value of heating 
surface was not the conductivity of the metal of the 
plate, but its power of absorbing and emitting heat; and 
he proved by direct experiments that pegs of iron, lin. 
diameter and 6}in. long, stuck half way through a fin. | 
plate, so that one half was in the fire and the other | 
in the water, could not be heated red-hot, nor indeed 
much above the temperature of the water, because one | 
circular inch of sectional area was competent to transmit | 
all the heat that about ten superficial inches in the 
water and ten in the fire could emit and absorb. | 
Wye Williams, it will be remembered, strongly advocated | 
this use of heat pegs to increase the power and economy | 
of boilers. Unfortunately, however right they are in | 
theory, in practice they cannot be employed, because | 
they collect scale in the water and soot in the flues, and | 

| 

| 





so become worse than useless. 
Mr. Baker says that the great resistance to the flow of | 
heat in any steam boiler is in getting the heat from the 
hot gases into the surface exposed to them. Compared 
with this, the resistance to the passage through the 
plate and the resistance to the passage from the plate 
into the water are mere trifles. If we increase the 
surface exposed to the hot gases we shall increase the 





pany, pretty aggressively represented by Mr. D. A. 
Thomas, M.P.; the Llanbradach in the Rhymney Valley, 
and some others which have accounted for the weekly | 


shipments of South Wales coal reported in our country | time will be practically the same; and from this he con- 
tends that the true heating surface of a boiler is that of 
the insides of the tubes and not that of the outside. But, 
At the critical juncture in April they resolve¢, to continue | oddly enough, he does not direct attention in any way to 


letters. The miners in these pits, though unassociated 
with the Sliding Scale, had their wages adjusted by it. 


capacity of the boiler to absorb heat; but if we leave 
this surface the same, and increase the surface exposed 
to the water, the amount of heat transmitted in a given 








expression of a fear to say that the new phase of that | 


and on the other made some statements which are hardly | 
He contends that the | 


large proportion of steam engineers and boiler manufac- | 
The error to which we refer consists in taking | 


heat required to convert 3 lb. of water at 212 deg. | affecting the main contention of Mr. Baker. 


as it seems to be, the violent impact of flame or heated 
gas on a plate enormously stimulates its power of 
absorbing heat. If we turn to the other side, again, and 


them at least 32} per cent. upon the standard rates of | cause a jet or jets of water to play on the metal, the 
This will not, and should not, prevent those that | emissive power of the plate will be augmented in about 


the same proportion. The broad result is, of course, 
that if we want to produce a great deal of steam in a 
very small space we must project a blow-pipe flame on 
to one side of the plate, and a powerful jet of water on 
to the other side at the same place. This is the prin. 
ciple on which such extremely light boilers as those 
needed for motor cars may be constructed with advantage 
if only the mechanical difficulties can be overcome, 
There is but little trouble in using a flame of petroleum 
urged by a blow-pipe, but, unfortunately, the noise pro- 
duced is almost intolerable. Again, it is by no means 
easy to scheme a pumping apparatus which will work 
steadily and maintain with certainty the water jet 
opposing the blow-pipe. 

We are very glad to see that engineers are beginning 
to awake to the fact that circulation in boilers is little 
more than a fetish. Its only purpose is to keep the 
heated surfaces wet. Circulation never yet kept a sur- 
face clean. To prove this we need only refer to the 
choking up of feed pipes with stony deposit when the 
water is hard. Surely if there is circulation anywhere 
in a boiler it will be in the internal feed pipe. ‘* Another 
| deduction of practical importance,” says Mr. Baker, * is 
that so far as the transmission of heat after the boiler is 
making steam is concerned, the circulation of the water 
in boilers is of a good deal less consequence than has 
been sometimes claimed. If anyone is inclined to stick 
to the old hobby that circulation is of great importance 
to economy, I advise him to consider the conditions in 
the narrow water space—about 34in. wide—around a loco- 
motive fire-box, where the steam rushing up is directly 
opposed by the water going down. Let it be understood 
that Iam referring to circulation only as affecting the 
| transfer of heat, and the consequent economy and capa- 
city of the boiler. Good circulation is desirable to pre- 
vent unequal heating of the boiler, and consequent 
straining, and it may be of service in preventing deposits 
of scale and mud in places where they are least desirable ; 
but that it has any appreciable effect on economy and 
capacity is not proved, and probably cannot be.” In 
truth, circulation has been advocated for two reasons 
which have very little to do with one another. As 
regards water-tube boilers, it is claimed still, though not to 
nearly the same extent as formerly, that the circulation 
is so violent that it sweeps the tubes clean. This is a 
complete mistake. The other claim is well founded ; 
efficient circulation will keep the surfaces wetted, and 








temperature ‘of 1 deg. Fah., will transmit in an hour 473 | prevent the accumulation of steam bubbles clinging to 
Hence to transmit 2900 British | the plates and hindering the transmission of heat. 


These are, however, ‘all in a measure side issues, little 
We think 
that he has made out a good case, and that it is more 
accurate on the whole to take the fire surface as the true 
heating surface of a boiler. But after all, what does it 
matter which surface we take ? . 
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ENGINEERS AND CHINA. 


ELeven hundred per cent. greater than that of Russia, 
700 per cent. greater than that of the United States, and 600 
per cent. greater than that of Japan. Such is the extent of 
British trade with China compared with the trade with 
China carried on by other nations. We arrive at this com- 
parative statement from simple calculations based on the 
statistics placed by Mr. Firth on Tuesday before Lord 
Salisbury and Mr. Curzon, when the deputation from the 
Associated Chambers of Commerce waited on those gentlemen 
at the Foreign-office. Here we have the whole position in a 
nutshell, but whilst this immense preponderance is amply 
sufficient toallay the alarm which is being expressed in some 
quarters regarding our position just now in the Celestial 
Empire, yet at the same time it furnishes the soundest 
reasons why Great Britain should receive from China 
first consideration in matters concerning engineering under- 
takings in the Celestial Empire, and the soundest reasons 
also why our own Government should leave no stone unturned 
by which those important interests can be improved. The 
deputation urged the British Government to, among other 
things, press for a concession authorising the construction of 
a railway to connect British Burmah with the upper valley 
of the Yang-tse-Kiang. Lord Salisbury, in his reply, said the 
question could be brought before the House, but he did not 
give much hope of the assent of Parliament being obtained 
to such a course. He remains of the opinion that he held 
in 1896, that the House of Commons is unlikely to do what 
it has never done hitherto, namely, undertake to construct a 
railway outside British territory. For ourselves, we are of 
opinion that if Parliament bas never taken this courg 
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sooner it begins it the better. TFerhaps, before, 

not been a case where Russia, France, and 
have all been so unanimously and persistently 

essing for and obtaining such concessions in one country. 
h matter ought to be brought before Parliament. In the 
ed position of foreign railway enterprise in China there 
Pample justification for the new departure which the Cham- 
o of Commerce are now urging upon our own Government ; 
ihe Chinese Government would, we should imagine, be 
a ite as ready to oblige its largest customer as it has been to 
nige its smaller ones. If the engineering difficulties of this 
articular line are, as the Premier says, enormous, then some 
easier route can perhaps be found; but certainly the opening 
bp of China by railways is a matter in which private capital 
should be liberally supplemented by State aid, even in por- 
tions of the country which are nominally outside British in- 


pefore, the 
there has 
Germany 


fluence. 
THE YORKSHIRE STEAM COAL TRADE. 


Iv all probability the output of steam coal at the Yorkshire 
thick-seam coal mines was never larger than at the present 
time, and it isa remarkable fact that the stoppage of the 
South Wales coal mines is a thing of the past, so far as it 
pears on the supplies of steam coal in the market. The 
official return of the Yorkshire coal trade with Hull, issued 
on Wednesday, shows a remarkable state of things. The 
imports last month, which were largely made up of coal sent 
from the thick-seam pits between Barnsley, Sheffield, and 
Doncaster, reached 324,944 tons, being 82,736 tons more than 
was forwarded in May, 1897. During the five months last 
past, 1,1 49,792 tons were sent to Hull, against 949,456 tons, 
an increase of over 200,000 tons. The exports from Hull 
alone last month reached 193,385 tons, exceeding those of 
May last year by 90,400 tons, whilst the five months’ exports 
totalled 450,319 tons, an increase of close upon 125,000 tons. 
As showing the locality from which the coal was sent, it may 
bo stated that six of the largest contributing collieries in 
South Yorkshire sent during May 141,082 tons, against 
101,126 tons, or an increase of over 41,000 tons. On the 
other hand, six collieries in West Yorkshire which stand first 
on the list only sent 37,832 tons, or 3200 tons less than the 
increase contributed by six South Yorkshire firms. 












LITERATURE. 


An Elementary Course of Physics, Edited by Rev. J. C. 
Anpous, M.A. London: Maemillan and Co. 1898, 

Ir is to a certain extent to be regretted that the old 
term Natural Philosophy has been entirely displaced of 
recent years by the far less suggestive name Physics. 
The older expression gave some hint that it was the 
science of the phenomena of nature, whilst the new has 
an unfortunate tendency to associate itself solely with the 
lecture-room and laboratory. One is, indeed, so far led 
away at times as actually to believe that the study of 
physics has no more to do with the manifestations of the 
laws of the universe than a fortune-telHer’s cards have to 
do with the fate of nations. The very perfection to 
which the study of physics has been brought has taken 
all the life and vitality out of it, and it is only too often 
no more ‘‘ convincing,” as a dramatic critic might say, 
than the mechanical, puppet-like action of a play which 
has enjoyed too long arun. The teaching of it has got 
into a groove out of which it will be exceedingly difficult 
to lift it. A new prophet will have to arise among us, 
one who will shake himself entirely free from the tram- 
mels of convention, and, above all, from the bonds of 
the examination-room, before we can hope for a new 
physics, a new and fuller natural philosophy. One is 
wanted who will bring home to the student the 
fact that in the laboratory he is looking at nature 
through an inverted telescope, that he is seeing in 
miniature the same manifestations that are cease- 
lessly occurring around him; a teacher, too, who will 
show him how to correct the more or less distorted per- 
spective of the view he sees, and will be able to make 
him appreciate and feel that outside the limited field of 
his mental eye and the restricted area of his senses 
there lie unknown territories upon the fringe of which 
we have as yet but succeeded in setting foot. Mr. 
Aldous and his colleagues are certainly not such prophets. 
They have produced, indeed, a book which, in respect of 
printing and illustration, is excellent, and which keeps 
up the record for engraving which was secured years 
ago by certain well-known volumes on ‘Natural 
Philosophy.” This it is a great pleasure to find. But 
have they added a volume of any value to the educa- 
tional shelf? Have they expressed any oldlaw more 
clearly than others have done? Have they described 
experiments more clearly, and illustrated them better 
than Deschanel or Ganot ? Have they advanced by an 
iota the study of physics? We think not. It is true 
that they have added certain details, the outcome of 
recent years, and have sketched here and there new 
principles, or hinted at new theories; but beyond this 
there is absolutely nothing in this book which makes it 
superior to other volumes, and there are not a few points 
on which it is decidedly weak. Look, for example, at the 
paragraphs descriptive of refrigerator engines and Dr. 
Linde’s process of making liquid air, or turn to the dis- 
cussion of the value of using expansion in a steam 
engine. What are we to think of a statement such 
as the following, which is deduced as a_ reason 
for compounding engines, instead of allowing con- 


siderable expansion in one cylinder:—‘ It _ is, 
however, very trying to an engine to have such 
great variations of pressvre on the piston. If the 


pressure be so much varied, a great strain is put on the 
piston-rod and other parts of the machinery.’’ We should 
like to know how reducing the pressure can put a greater 
strain on the piston-rod, &c., than that cwsed by the 
maximum pressure? We have been told recently, in a 
review of this book which appeared in a contemporary, 
that there were no loose expressions in it. What are we 
to think of such observations as, ‘* Whatever causes 
rapid evaporation causes cooling ;"’ from which it would 
be natural to suppose that ices can best be made over a 
hot fire; or “A lighted match is a good deal hotter than 
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boiling water, yet the flame of a match may be ex- 
tinguished between the fingers with impunity, while the 
fingers would be scalded if placed in the water.” Are we 
wrong in supposing that the finger would be burnt if 
“placed” in the flame? Again, is this as it stands a good 
definition of electric potential :—‘ The potential of a con- 
ductor is, therefore, the work which has to be done in giving 
it its last unit of electricity.” The author’s meaning is evi- 
dently that the measure of potential is so derived, but the 
potential itself is as different trom its movement asa yard 
of F'rench bread is from a tape measure. Such expressions 
are fairly common occurrences in the pages of this book, 
whilst omissions of important points are by no means 
infrequent, and in general there is too great a tendency 
merely to describe a series of experiments without show- 
ing that they are performed with a view to proving 
certain facts, and without collecting the various strands 
together to show how the desired point has been secured. 
Again, as we have frequently done before, we recommend 
the authors to return to the study of Tyndall. There 
they will find both the analytical and synthetical 
methods of experimentation developed to the full; they 
will find that, starting from a premise, fact after fact is 
proved, and error after error removed, till the argument 
is finally brought home to the reader with irresistible 
force. What a pity it is that so few experimenters care 
to record their failures, and that, too, in spite of the old 
platitude that far more can be learnt from failures than 
successes. 

Before closing this review, which we feel has been 
rather severe on certain persons, whilst it is in reality a 
system which is at fault, we wish to record our apprecia- 
tion of the free use of diagonal scale diagrams, which we 
believe is a new development, and which, intelligently 
used, should be of considerable value. We ought 
perhaps to state that the volume has been produced by 
three authors.. Mr. Aldous is responsible for the sections 
on ‘‘ Mechanics,” ‘ Properties of Matter,” ‘‘ Hydro- 
statics,’’ and ‘Heat; Mr. Eggar has written the 
‘* Monograph on Wave Motion,” which has a good deal 
of merit, and the sections on “ Sound” and “ Light ;”’ 
whilst ‘‘ Magnetism’ and “ Electricity’’ have been 
supplied by Mr. F. R. Barrell. A good index closes the 


| volume, which in all comprises over 860 octavo pages. 


SHORT NOTICES. i" 

Acetylene Gas: its Nature, Properties, and Uses; also Caleium 
Carbide, its Composition, Properties, and Method of Man ufacture. 
By G. F, Thompson. Liverpool: Published by the Author, 
Lombard, Chas, Bixteth-street. 1898. Price %s. 6d. net.— 
Although much has keen written on acetylene gas within the last 
year or two, we have seen no papers or books which contain so 
much straightforward information about the new illuminant in so 
small a compass as the little volume before us. It is purely 
a book of generalities, but of those generalities which it is 
of the greatest importance for the user or inventor of acety- 
lene gas apparatus to know. Detailed description of gene- 
rating apparatus there is none, nor is the manufacture of 
carbide closely considered ; but the general facts in connection 
with the use of acetylene, its virtues and its vices, its whims and 
ammenities, its suitability for some purposes and unsuitability for 
others, are well set down in its few but valuable pages. The 
appearance of this little volume is most appropriate just when the 
first exhibition of acetylene apparatus in this country has opened, 
and we confidently recommend it to the perusal of all persons who 
contemplate the purchase of generating plant, or who wish to 
have a general réswmé of the underlying principles of the use of 
acetylene. 

A Catalogue of Earthjnakes on the Pacisic Coast, 1769 to 1897. By 
Edward 8. Holden, LL.D. Smithsonian miscellaneous collections, 
1087. City of Washington: Published by the Smithsonian Insti- 
tution. 1898,—In a large measure this volume is a reprint of a 
pamphlet by the same author on practically the same subject, 
although with a rather more restrictive title, which appeared some 
years ago. ‘Phat volume brought the record of earthquakes in Cali- 
fornia, Lower California, Oregon, and Washington Territory, from 
1769 down to the year 1887 ; the present edition carries it forward 
to the end of last year. We need hardly say that the production 
of such a book has involved great expense and a great amount of 
work. But the Smithsonian Institution has a way of going into 
such matters with a thoroughness that is beyond praise. The in- 
troduction to the records contains descriptions and illustrations of 
seismographic instruments, and full directions for taking observa- 
tions for the purpose of reporting to a central office. In spite of 
the fact that many of the records are, from the necessity of the 
case, either imperfect or faulty, they still have in the majority of 
cases a sufficiently large substratum of truth to make them of 
considerable value. 

Automobiles sur Routes, Par L. Périsse. Paris: Gauthier- Villars 
et fils, Masson et Cie. Price 2f. 50 cents, and 3f._-Within the 
narrow compass of one of the volumes of the ‘‘ Encyclopédie 
Scientifique des Aide-Mémoire,” it is evidently impossible to say 
very much about the rapidly enlarging field of automobilism, and 
the author of this volume is perhaps to be congratulated that he has 
succeeded in fitting in so much, but, nevertheless, one cannot help 
feeling the incompleteness of the work, In our opinion it would have 
been, on the whole, advisable to omit entirely certain sections, so 
that others might have been dealt with more liberally. For in- 
stance, the short section on carburaters and ignition methods are 
so far from complete that they might well have been condensed 
into a couple of pithy paragraphs, leaving the fuller discussion of 
them to volumes devoted exclusively to gas and oilengines. Apart, 
however, from these deficiencies, for which the author can hardly 
be held responsible, M. Périsse has produced a very readable little 
volume, and one that gives a fair impression of what is being 
done in automobilism in France. 

Annual Report of the Board of Regents of the Smithsonian Tastitution, 
showing the Operations, Expenditures, and Conditions of the Institution 
Report of the United States 
National Museum. Washington: Government Printing Office. 
1897.—About 300 out of the 1080 pages which go to make up this 
bulky volume are given to the report on the National Museum. 
The remainder is taken up with rs on various subjects, of 
which a lengthy dissertation on the Kwakiutl Indians occupies 
very nearly one-half. There is very little in the volume which 
comes within the scope of an engineering journal, but the books 
produced by the Smithsonian Institution are always valuable 
additions to any library. As we glance through the report we 
feel that the heartiest congratulations are due to all conzerned for 
the magnificent way in which the museum is conducted, and which 
is in such happy contrast to the unintelligent management of many 
similar institutions, 

Tables of Tangential Angles and Multiples for Setting out Curves 
from 5 to 200 Radius By Alexander Beazeley, M. Inst. C.E. 
Sixth edition, revised, with an appendix on the use of the tables 
for measuring up curves, pe bp Crosby, Lockwood, and Son. 
1898. Price 3s. 6d.—This series of tables, intended for use in 
the field when setting out curyes with the theodolite by Rankine’s 





system, is printed on fifty stout cards, each measuring 3in. by I}in. 


All the cards are packed into a small box for the pocket. The card 
form is far more convenient than the book form in which tables 
are usually given, as the card can be placed on the theodolite, and 
thus both hands left free to attend to the instrument. The tables 
are given for from radius 5 to radius 30 in consecutive numbers, 
from 35 to 100 every fifth, and from that to 200 every tenth 
number, with a few additions, as 125, 175, &e. With the excep- 
tion of the first twenty cards, the table of multiples is printed on 
the backs of the cards, 

A Handy Book on the Law of Master and Servant, Employer and 
Employed, chiefly as regards their Cicil Rights. By Mr. James 
Walter Smith, LL.D., of the Inner Temple, Barrister-at-Law. 
New edition by Mr. George Frederick Emery, LL.M., of the 
Inner Temple, Barrister-at-Law, S.E. Cireuit. London: Effingham 
Wilson. 1898. Price 1s. 6d: net.—The cbject in producing a new 
edition of this book, which has met with a large circulation, is to 
bring it down to the present time by the addition of a chapter on 
the Workmen’s Compensation Act of 1897, which comes into force 
within the next few days. The older parts of the:volume have 
barely been altered at all from their original form. 

Year-book of the Scientific and Learned Societies of Great Britain 
and Ireland, comprising Lists of the Papers read during 1897 before 
Societies enyayed in Fourteen Departments of Research, with the names 
of their Authors. Compiled from official sources. Fifteenth annual 
issue. London: Charles Griffin and Co., Limited. 1898. Price 
7s, 6d.—This yearly publication is too well known and appreciated 
to need any special comment. It is, however, occasionally for- 
gotten that, besides its useful information as a directory, it contains 
a full list of all the principal scientific papers that have been read 
throughout the_year. 
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South American Sketches, By Robert Crawford, M.A, 
Longmans, Green, and Co, 1898. Price 6s. 

Technology (Quarterly and Proceedings of the Society of Arts. 
March, 1898. Boston: Massachusetts Institute of Technology. 

The Wonderful Ce ntury : its Successes and its Failures. By Alfred 
Russel Wallace. London: Swan, Sonnenschein, and Co., Limited. 
1898, Price 7s. 6d. 

French Self-taught, with Phonetic Pronunciation, containing 
Vocabularies, Elementary Grammar, Idiomatic Phrases and Dialogues, 
Travel Talk. By C. A. Thimm, F.R.G.S. London: E. Marl- 
borough and Co. Price 1s. and 1s, 6d. 

Duncan’s Manual of Tramways, Omnibuses, and Electric Raileays, 
containing Abstracts of Accounts, Invectory of Directors, Officials, 
Firms, and Individuals connected therewith, and Extract of Tramways 
Act and Bye-laws — Board of Trade and Metropolitan, » 1898, 
London: T. J. Whiting and Sons, Limited. Price 3s. 6d. 

Calculations iu Hydraulic Engineering: a Practical Text-book for 
the use of Students, Draughtsmen, and Engineers. With numerous 
Tilustrations and Examples. Part I.: Fluid Pressure and the 
Calenlation of its Effects in Engineeving Structures. By T. Claxton 
Fidler, M. Inst. C.E. London: Longmans, Green, and Co, 1898, 
Price 6s. 6d. net. 


London : 








ELECTRICITY IN BIRMINGHAM.—On Tuesday the Corporation by a 
unanimous vote determined to purchase the undertaking of the 
Birmingham Electric Supply Company for £420,000, being £10 10s. 
per £5 share, the equivalent of the present market quotation. It 
is intended that the Corporation shall considerably extend the 
present area of electric lighting in the city, but two or three years 
will probably elapse before any large development can be effected. 
The Corporation have made it a sine gud non with the company 
that if Parliament should bind them down to a lesser period than 
forty-two years for the repayment of the loan to be raised for 
purchase, it may be open to them to reconsider their offer of 
acquisition. 


A LarGe CYANIDE GOLD-REDUCTION Works.—At the Meteut 
minein Utah is the largest cyanide gold-reduction plant in the world, 
which was also the first to treat raw ore by this process, while 
the ore is the only gold ore known in which the gold is invisible to 
the microscope. The McArthur-Forrest patent cyanide process 
is not employed. Considerable trouble was found at first with the 
presence of arsenic, which made it impossible to use the ordinary 
cyanide process, but after extensive work with an experimental 
plant it was found that if the ore is first roasted to expel the 
arsenic the process can be successfully employed. The mill is 
on the hillside, the ore passing by gravity from one step of the 
process to another. The mill is 294ft. long and 379ft. wide—up 
and down the hill—with eight different levels or floors, the 
difference in elevation from top to bottom being 145ft. On the 
first level is the coarse-crushing plant; second, ore-drying in 
Brown’s dryers; third, fine crushing and sizing with Gates’ 
crushers and Berthelet sizers; fourth, fifth, and sixth, ore- 
roasting ; seventh, leaching tanks ; eighth, precipitation. depart- 
ment. The roasting plant consists of four Brown straight fur- 
naces. Each has a roasting hearth 12ft. wide by 100ft. long, with 
a cooling floor 12ft. x 100ft. attached. The arsenical ores are 
crushed about 10-mesh, and are discharged into two of the 
roasting furnaces ; the base, taley ores are crushed to about 4- 
mesh and are fed to the other two furnaces, while the silicious ores 
are not roasted, but are emptied directly into the receiving hoppers 
below the roasters and mixed in the required proportion with the 
other two classes for the leaching tanks. Each of sections 4, 5, 6 
is 298ft. x 334ft. The four roasters are in sections 4 and 5, No. 
6 being reserved for additional furnaces when needed. The two 
furnaces used for the arsenical ores have a daily capacity of 75 tons 
each ; those for the base, taley ores of about 150 tons each. The 
ore is stirred during roasting by means of V-shaped ploughs or 
scoops attached to rabbling carriages. Under the furnaces are 
flues, 75ft. long and 6ft. x 8ft. inside, which carry the gases into 
the main dust chamber which runs up hill and discharges its smoke, 
dust, and gases through a vertical sheet-steel stack 8ft. diameter 
and 85ft. high, the top of which is 275ft. above the lower level 
of the building. The main flue is 7ft. x 9ft. The leaching 
department is 60ft. by 294ft. It has two floors, the main floor 
containing the ten leaching tanks, each 25ft. by 50ft., and 5ft. 
deep, and also the three solution tanks, 20ft. diameter and 12ft. 
deep. The eighth and lowest section is 50ft. x 7O0ft., and is 
two stories in height. There are three precipitation tanks, 14ft. 
diameter by 8ft. deep, where the gold is precipitated from its 
solution. On the floor below these, called the press sump room, 
are two sump tanks of 20ft. diameter by 12ft. deep. These 
pressure sump tanks are operated by compressed air. The plant 
includes a gas producing plant, in a two-storey building, 32ft. by 
62ft. It contains a duplicate system of Loomis gas machinery, con- 
sisting of four generators 9ft. in diameter by 23ft. high, exhaust fans, 
engine, scrubbers, &c, Connected with the plant is a gas receiver, 
30ft. in diameter by 30ft. high, with a capacity of 10,000 cubic 
feet. An electric hoist of 200-horse power operates the cages for the 
ore in the two compartments, and one of 75-horse power operates the 
cage in the manway. A Nordberg compressor of 100-horse power 
supplies the air for the drills, &c. There are eleven Westinghouse 
electric motors used in the operations at the power-house and in 
the mill, with a total capacity of 600-horse power, The electric 
power is supplied by the Telluride Power Transmission Company, 
from their plant in Provo caiion, 35 miles distant. The line trans- 
mission is at 35,000 volts. The terminal building is between the 


shaft-house and the mill, and has the necessary step-down trans- 
formers, &c., for distributing the current to the various motors 
through the mill, 
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THE ‘“RESTLER” 


THE engraving given on this page represents a pumping 
plant comprising a pair of multiple-expansion high-speed 
engines of the single-acting type and a centrifugal pump, as 


erected in the “Sunnyside engine-house of the Southwark 


HIGH-SPEED ENGINE. 





and Vauxhall Water Company at Hampton. 


aye of.a new type, the invention of Mr. J. W. Restler, the 


épgineer of the com- 

pany, and consist of two 

sets of quadruple-expan- 
* sion engines. 

As will be seen from 
the sectional elevations 
given on page 583, the 
engine consists of a 
closed-in crank cham- 
ber, on a base plate, the 
crank chamber being 
fitted with two distance 
pieces, and on these 
the steam cylinders are 
mounted. The distance 
pieces carry at their 
lower ends bored guides 
for the crosshead, the 
upper ends forming 
covers and __ stuffing- 
boxes for the low-pres- 
sure cylinders ; they are 
each fitted with two 
doors for easy access to 
the piston-rod glands, 
crosshead guides, «c. 
The crank shaft bearings 
are made of a length 
and area suitable for 
high speeds, as also are 
the cranks and cross- 
head pins. The crank 
shaft runs in phosphor 
bronze bearings, and 
cast iron keeps are 
fitted to the pedestals, 
the cranks being set at 
right .angles to each 
other. Large oblong 
doors, which are easily 
removable, give access 
to all the internal parts 
of the crank chamber. 
The chamber is filled up 
to the level of the crank 
shaft with oil and 
water, and a copper 
coil, through which cold 


water may be passed, is fitted inside, while special arrange- 
ments are made to prevent the escape of the oil at the ends | 


cylinders, and which is formed in sections threaded on the 
valve rod as shown on page 583, is driven by an excentric 
from the crank shaft, a bushed valve rod guide being 
fitted into theupper part of the crank chamber. Covers are 


provided at both top and bottom of the steam chest. 


It 


will be noticed upon reference to the sectional drawings 
that the three pistons are formed in one, and they are each 
fitted with three Ramsbottom rings. The steam admission 


























Ordnance 


where the shaft penetrates the chamber. 


The steam cylinders consist of two tandem sets, each set 
being 6gin., 114in., and 17in. diameter and Qin. stroke. 
cylinders, with the exception of those for high pressure, are 
made as one casting. The steam chest, which is fitted with 
a hard cast iron liner, having the necessary barred ports in 
it, is cast in one with the cylinders. The piston valve, which | 
controls the admission and exhaust of steam to both sets of ! port 4 into the first intermediate annular cylinder B. 
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to make its downward stroke. 
in such a position as to allow the contents of the cylinder A! 
to exhaust and expand by way of port 3 through the valve and 
In like 


SUNNYSIDE ENGINE-HOUSE—CROSS SECTION 


branch is at the top of the steam chest, and as the exhaust 
takes place at the lower extremity, the whole of the 
cylinders and steam chest are well drained. 
from the boiler, after passing through a separator, enters 
the valve by port 2, and thence passes through port 1 
to the high-pressure cylinder A, the piston of which is about 
At the same time the valve is 


Live steam 
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manner the cylinder B? is exhausting through ports 5 anq7; 
the annular cylinder C, and steam is also expanding from tie 
annular cylinder C, through ports 8 and 10, into cylinder De 4 
the opposite side of the low-pressure piston. Simultaneoy ty 
cylinder D is exhausting through port 11 into the yalye a 
thence to the condenser through the exhaust branch i 
Upon the return stroke the cylinder A! receives live steg; “4 
whilst cylinders B! and C! receive steam from cylinders t 
and B respectively through ports 1 and 5 and ports 6 anq¢g. 
steam is expanding from C into D through ports 9 and 1 
whilst cylinder D! is exhausting to the condenser throy h 
port 12. It will be noticed that the ports 4,7, and 19 = 
vdmission ports, while the ports 6, 9, and 12 are exhaust 
ports, from the respective cylinders ; these pairs of ports 
being brought together at the points marked S, T, anq " 
By this arrangement it is possible to use a single valve fo, 
the distribution of steam throughout the whole of the engine 
and at the same time, by removing the necessity for outs, 
passages, fhe clearance is reduced to a minimum, and direct 
; communication between the cylinders is afforded. Although 
| at first sight it would appear that the effect of having the 
| steam pressure on opposite sides of the bottom pistons in 
| equilibrium at the upward stroke would be simply to remoya 
| the back pressure on the second intermediate pistons C ang 
| C!, upon further inspection it will be seen that owing to the 
greater area of the pistons in the cylinders D and D!, there 
| is an excess of upward pressure in the lower cylinders at the 
return stroke, and this removes to a greater extent the 
pressure on the crank and crosshead pins, and assists to expel 
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the steam from the three upper cylinders at the same time, 
The total upward pressure of the lower pistons never at an 
time equals the united back pressures of the three upper 
pistons, thus always maintaining a downward pressure on 
the bearings and pins. The engine is self-lubricating, the 
oil thrown up by the cranks, &c., keeping the crossheads and 


| guides perfectly lubricated. 


The engines shown are coupled direct to 18in. centrifugal 
pumps, the installation at present consisting of two sets of 


|engines and pumps, but it is intended shortly to add two 


more sets in the same building, provision having been made 
for these when the engine-house, &c., was built. The pumps 
are employed in raising water from the company’s river 


| intake into the storage and subsiding reservoirs, the capacity 





| 


auxiliary engines as desired. 
engine-house a system of sluice valves and connections is 


of each pump being 10,000,000 gallons per day. Surface con 
densers are fitted to each engine, and the cooling water is derived 
from the main pumps, a portion of the delivery of each pump 
casing being diverted through the condenser, after passing 
through which it isconnected with the main 36in. delivery pipe, 
a sluice valve controlling the amount of water passing through 
the condenser. Two auxiliary engines to drive the air and 
feed pumps are fixed in the engine-house, alongside the main 
pumps, each being of sufficient capacity for two sets of 
engines, and an arrangement of pipes and valves is provided 
whereby any condenser can be connected to either of the 
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In the valve well outside the 


placed, so that the main delivery from the pumps can be 
turned into any of the storage or subsiding reservoirs, or on 
to any of the numerous filter beds which the company has at 
Hampton. Steam is derived from Babcock and Wilcox 
boilers, four of which, together with an economiser, are 
placed in the boiler-house adjoining, the boiler pressure being 


| 200 lb. per square inch. 


Appended we are enabled to give the results of a twenty- 


four-hours’ test of one of these engines, together with a set of 
diagrams taken on the same occasion. It will be seen that 
| although the engine was not working to its full capacity, the 
| very favourable consumption of 16°375 lb. of water per 
| indicated horse-power per hour was obtained. 


As above 


| stated, the engines were designed by the patentee, Mr. J. W. 
| Restler, the engineer to the company, who also designed the 


| pumps. 


The plant was constructed by Messrs. Clark, 


Chapman, and Co., Limited, Victoria Works, Gateshead-on- 








Summary of Trial of a “ Restler’ 


Duration of trial .. 


Mean rtrd ge minute throughout trial.. 
Mean piston spee: RS OE ORI IT ae 
Mean pressure from 48 diagrams, right and left-hand 


| Tyne. 


’ 


Multiple-expansion High-spee d 
Engine at Hampton, Middlesex, December 21st, 1896, 
24 hours 


Cylinder diameters, two sets, single-acting .. .. 6§in.,114in., & Ivir. 
a A ee eee = as 
Effective areas of H.P. _—- x 34°47 sq. in. 
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252°5 revolutions 
878°75ft. per mi’ « 
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more important of the two—that it was found exceedingly 
| difficult to keep the quick-firing guns supplied with the full 
amount of ammunition. The Jupiter carries very few guns 
in proportion to her displacement; her complement is a 
largé one, ammunition supply is something more than a 
feature of her design; indeed, every possible thing has been 
done to secure the best possible practicable working. Yet 
| feeding the guns presented difficulties of no meanorder. For 


engines, L.P... .._.. can ue 
Indicated horse-power, H.P. cylinders 
; 9 Ist 


* 9 


2nd M.P.,, 
L.P. ” 





lutal indicated horse-power . 


ee Ce | statistica ses ac ai ire 3 Ss Dy 

lotal amount of steam used throughout trial 45,800 Ib. statistic al purposes a certain rate of fire is assumed, and on 
Steam per hour ;.... c. .. «cee 1908°3 Ib. that principle ships are now compared. It is a convenient 
Water per indicated horse-power per hour.. 16°375 Ib. | method of comparison, and as such may usefully be cm- 


ployed ; but we should be wary of accepting it as a true test 


The engine was arranged in two sets of tandem cylinders y ] 
of fighting valve. 


over two cranks, and coupled direct to an 18in. centrifugal 
pump. The boiler pressure averaged 162 1b. during the first 
half of the trial, and was raised to 200 lb. during the last 
twelve hours. Indicator diagrams were taken every half 
hour from each set of cylinders, changing over the indicators | 
every six hours alternately. 





WHEN, however, such comparisons are made it is well 
that they should be accurate. The naval correspondent of 
the Daily Graphic, who is much given to comparisons, 
tabulates in Tuesday’s issue the guns of the Highflyer, 
Takasago, and the German Hertha, and omits altogether the 
twelve 12-pounders of the Japanese vessel! By his figures 
the broadsides are 663 1b., 749 1b., and 1161 lb. respectively. 
The Takasago being of some 1500 tons less displacement, is 
hardly in a fit place in this comparison ; she is ahead of the 
German proportionately. The Hertha, says the Daily 
Graphic pessimist, has all her 8in. and 5:9in. quick-firers in 





DOCKYARD NOTES. 


Tx our issue of the 6th ult. we published a paragraph as 
follows :—“ I hear from the Powerful that fact has followed | 
on romance. Most of the early stories of failures were abso- | 4in. casemates. ‘‘ What chance of victory would the High- 
lutely baseless, but at the present moment the port engine- | flyer have?” Probably a pretty fair one, we think. It 
room bed has certainly sunk, and the ship's speed deteriorated | stands to reason that the German’s stability is none too 
in consequence. No tinkering will ever mend this, nothing | great—-she has all the extra weight of casemates to carry, 
but sending the ship home and re-boilering and re-engining | and they are high up. Four-inch Krupp casemates would 
her will cure the trouble for good and all.’ We are glad to | defeat shot at most ranges, but shell underneath would soon 
be able to say that we have since ascertained from the highest | do for them. 
authorities that there is no foundation for these statements. | 
The latest reports say that the machinery of the Powerful is 
working satisfactorily. 


Tuer Crescent is now said to be going to Copenhagen when 
ready for sea. Her commissioning last week was a melan- 
choly affair, the rain falling in torrents the whole time. 

Now that the Channel fleet is home again, things are | Two days before, her commander, Captain Campbell, was in | 
leaking out about the experimental firing from the Jupiter, | b¢d with rheumatic fever; the commissioning, always a 
of which various alleged accurate accounts were published a | terrible time for a commander, must have been especially 
few weeks ago. The experiment was rather more important | *'Ying to him. He is, by the way, the youngest commander | 
than is generally supposed. For obvious reasons it is inad- | the service, having been recently promoted out of the 
visable to publish the full results. We know enough of them | Majestic—a ship that has a reputation for producing smart 
to state two things, however. First, that the recent and | ficers. Much of this is due to her captain, Prince Louis | 
present agitation about the shooting in our Navy is uncalled | of Battenberg, who is one of the few captains not afraid. to 
for—at least, so far as the Channel, our best fleet, is con- allow the officer of the watch to look after the ship during 
cerned. Shooting was under battle conditions. The results | “ifficult evolutions. The training is, of course, excellent. 
point to the battle of the future being a matter of minutes— | Lord Charles Beresford used to do the same thing in the 
and not very many of them—if the combatants get within a | Undaunted. 
mile of each other, despite the time taken by “the best 
gunners in the world” to sink the Spanish hulks at Manila. | Srycz her last commission the Crescent has been fitted with 

e second point is—and it is, perhaps, considerably the | splinter nets, which are being gradually placed over the 








| obtained it in the Stamp 


upper deck batteries of all our warships not originally sup- 
plied with them. Apart from their actual value, the moral 
support that these nets will give in action is a thing uot to 
be despised. And now-a-days the whole trend of the theory of 
modern sea warfare is towards obtaining the moral effect ; 
that is, where the heavily-gunned ships have their gain at the 
beginning of an action. Later on a crowded battery may 
tell the other way, as the loss of life from each single shell 
will be greater. 





Ir it be true that landowners on the Clyde are demanding 
£1000 an acre for land normally worth £10 to £20, in conse- 
quence of which the proposed fortifications remain proposed, 
it is quite time that Government intervened. It is hardly 
presumable that a hostile cruiser could get up to Glasgow, 
but untold damage might be easily done on the way up. The 
Clyde is a place that a predatory cruiser would be pretty sure 
to have an eye on, for the very reason that it is a little beyond 
the radius of places that seem most liable to first attack. 





THE request that Cardiff should be made a naval base can 
hardly have been expected to meet with anything but a nega- 
tion from the Admiralty. We already have Pembroke in 
those parts, and that is a second-rate base. Cardiff, like 
Pembroke, is too far away from the scene of possible opera- 
tions. On the other hand, ere many years have passed we 
are almost certain to see a new naval base established on the 
North-East Coast. Our most capable enemy lics in that 
direction. 








HENRY VAUGHAN. 





WE regret to have to announce the death of Mr. Henry 
Vaughan, at Lindum Lodge, Fallowfield, the residence 
of his son. Mr. Vaughan was born in Wales, in 1829, 
and went to Lincoln in search of work in 1853. - He 
End shops, and gradually 
made his way up to the post of assistant foreman, and then 
became foreman of one of the larger departments. After 
some years he left Stamp End with the intention of starting 
in business for himself, but such offers were made him that 
he gave up the idea, and became works manager at Messrs. 
Ruston and Proctor’s works. This post he held for twenty- 
five years, retiring, indeed, from ill-health only four months 
ago. His severance from the Sheaf Works, after long and 
faithful service, was marked in a complimentary way by both 
masters andmen. The directors presented him. with a piece 
of silver plate, the officials and foremen with an illuminated 
address and silver inkstand, and other branches of the esta- 
blishment with other testimonials, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 
BALANCING STEAM ENGINES. 
Sir,—While sympathising with much of Mr. James Whitcher’s 


letter appearing in your issue of the 10th, I find in it so much that | 


is apt to be misleading that I am tempted to contribute some 
remarks on this extremely important and interesting subject. 


The man who attempts to propel his boat by blowing upon the | 


sail is rightly ridiculed by Mr. Whitcher, but not for the right 
reason. His method of propulsion is feeble and extremely in- 
efficient ; but attach to the man an oar set in rollocks and with its 
blade in the water, and let his attachment to the oar be sufficiently 
rigid, and then, if he be endowed with lungs of the Piper Findlater 
order, his blowing on the sail will have a propulsive effect if its 
power or feebleness be not entirely wasted in frictional inefficiency. 
Does not steam propel a locomotive, and what more does it do 
than blow on the piston, or, if you like, upon the cylinder cover / 
Mr. Whitcher is careful to ‘‘ put down in black and white that a 
locomotive is not to be nites a complete mechanism ’’—he 
should more accurately say machine—‘‘apart from the rails.” It 
is true, as was, I think, first clearly explained by Professor 
Fleeming Jenkin, that the scientific conception of a complete 
machine includes the ‘‘ driven” as wel] as the driver, so that in 
the case of a locomotive Mr. Whitcher ought to have included the 
train and the atmosphere as well as the rails. 
nine out of every hundred engineers who try to balance engines 
never heard of this conception of a complete machine, and the one 
who does know of and understand it will find a difficulty in making 
any practical use of it in designing so as to procure balance in his 
engine. A direct coupled engine and a dynamo both mounted on 
the same bedplate is one of the very few examples that can be 
quoted of a complete machine in the above scientific sense. For 
instance, a direct acting steam pump is not so without including 
all the water in the suction and delivery mains, and also those 


But then ninety- | 


parts of the atmosphere disturbed by the motion of the water. 
| A stone-crushing or a shearing machine driven by a separate engine 
| mounted on the same bed or frame is an example of a complete 
| What is in common engineering parlance called a machine, is almost 
| invariably only one part of the complete machine, to which alone 
| Mr. Whitcher’s proposition applies. 

The scientifically complete machine must of necessity be always, 
| without any exception, a complete cycle ; that is to say, are-entrant 
| circuit of corinected machine parts or “links,” round which circuit 
| pass the streams or fluxes of strain, stress, momentum, and 
energy. At one part of the circuit mechanical energy is gene- 
rated by the destruction of some other kind of energy. At another 
part this mechanical energy is again absorbed, generally by being 
again converted to some other kind. Between these two parts 
there are the two distinct branches of the complete circuit. In 
most well-designed plants nearly all the generated energy passes 
along one of these two branches, next to none taking the other 
passage. 
circuit, and are only balanced in consequence of doing so. A 
stress means a rate of generation of momentum, and if the gene- 
rated momentum were not propagated equally in two fluxes in 
opposite directions through the two branches of the circuit, to 
meet at last at some point and there to neutralise each other, 
there would be no such balancing of the whole under the action of 
internal forces as Mr. Whitcher rightly says exists. 

This circuit of connected links, forming a complete machine, 


the language of the above paragraph, but it is usually a complhi- 
cated one with many ramifications. The flux of stress, of course, 


undergoes many transformations of magnitude and of kind on its | 
| can be obtained unless all steam pressures are continuously 
| balanced through a rigid frame or other 
| instance, the equality and oppositeness of the two pressures exerted 


way along each passage from generating to receiving station. 
Now the point that affects Mr. Whitcher’s contentions is this. 
Unfortunately, in nearly all mechanical combinations the earth 


forms part of the complete machine through which these balancing | 


strosses are necessarily transmitted. The main shop engine 


is fastened to the earth through its foundation, and so are all the | 


| machine, but there are very few other examples that can be cited. | 


But the stresses and strains run through the whole | 


may perhaps sometimes be a simple circuit such as suggested by | 


many machines which it drives. All these machines, and also the 
engine, are component parts of the one scientifically ‘‘ complete 
machine, and the upper crust of the part of the earth on which 
these various foundations rest forms the connecting ‘‘earth return. 
So far as the driven machines are not on the ground floor, or are 
on different floors to that on which the driving engine is located, 
the floors and walls of the building also become component parts 
of the scientifically complete machine. The earth is necessarily 
shaken by every unsteadiness in the actions producing the flux of 
“return” stress throughout. 

Thus, the statement that “ the steam pressure in an engine is 4 
wholly internal force, and has, therefore, nothing to do with the 
problem of balancing the engine,” becomes extremely futile. 

On the contrary, I believe that if engineers would consider more 
directly the want of balance of the steam and ether mechanical 
pressures throughout each machine and each part of each machine, 


| using the word in its ordinary workshop sense, they would succeed 


better in balancing. Why are locomotive cylinders now so often 
placed horizontally instead of the inclined position that used to be 
almost invariable? It is not a mere question of finding convenient 
room for the parts of the machine. With an inclined stroke on the 
outstroke the steam pressure on the cylinder cover lifts the engine 
from the axle boxes on which it rests by flexible springs, and this 
is the chief cause of pitching. Surely the complete balancing of a 
locomotive includes the avoidance of pitching as far as possible. 
This cause of pitching, when not obviated by horizontal cylinders, 
is of much greater magnitude than any inertia effects, The ver- 
tical component of the steam pressure on the cover is, of course, 
balanced by a pressure on the axle boxes, but the path through 
which the balance takes place includes springy links, and the result 
is vibration. It is my clear conviction that no complete balance 
rt of the machine. For 
by the steam upon the cover and the piston counts for absolutely 
nothing at all as regards balancing the engine, because these parts 
are not rigidly connected, If the crank shaft thrusts on its 
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pearing with a thrust equal and appetite to that of the steam on 
the cover, and if this bearing and the cylinder are rigidly fastened 
to the same rigid frame, then the frame is in balance so far as these 
are concerned, This equality and oppositeness hardly 
ever exists, and vibration results. ce 

Now, as to the balance of ‘‘ inertia forces.” Suppose that there 
js one mass or group of masses mainly responsible for the disturb- 
ance—suppose one only for the sake of simplicity, The group 
may be piston, rod, cross-head, connecting-rod, and crank. These 
are pressed by the steam, and a part of the steam pressure is spent 
in accelerating their momentum, so that they do not transmit to 
the crank-shaft and the rest of the engine a pressure equal to that 
exerted on them by the steam. Except for the small acceleration 
of momentum of the steam in the cylinder, this latter is equal but 
opposite to the steam } ressure on the cover. The cylinder and 
vérest of the engine” are therefore acted on by two unequal 
forces, and, since they are fastened through the bed and founda- 
tion to the earth, they thrust the earth in the direction of the 
excess of the steam pressure on the cover, Or looking on earth, 
foundation, bed, cylinder, crank-shaft bearings, &c.—all bound 
together—as one part of the complete machine, and the accelerat- 
jng mass as the other—all other parts being considered as of small 
importance as regards inertia, because of their comparatively small 
mass—since these two form together the scientifically complete 
machine, they must at each instant suffer equal and opposite 
accelerations of momentum, An acceleration of momentum 
implies an acceleration of velocity, and as the bed-plate is more or 
jess rigidly fastened to the earth, the earth must be moved with 
an accelerating velocity ; that is, a vibration passes through it. 

Mr. Whitcher makes very mysterious deductions from ‘the law 
that action and re-action must be equal and opposite.” So far as 
engineering practice is concerned, it would be well that this law 
should be buried and forgotten. Taking it in the only sense in 
which it is true, | know of no mechanical problem in which it 
affords any aid whatever. On the other hand, your pages for 
years past afford abundant evidence that it is very widely and 
persistently misinterpreted, and that it is made the basis for the 
most fantastic misconceptions, 

The sense in which it is true, and in which it appears to be com 
paratively seldom understood, is this. Across the section or mathe- 
matical dividing surface between two portions of substance A and 
B, A acts on B with a force equal and opposite to that with which 
Bactson A. The pair of forces exerted by A on B and by B on A 
are together called a ‘‘stress.” Separate forces do not exist in 
nature ; forces only exist in equal and opposite pairs, The two 
forces of each such pair are only the two opposite aspects of one 
natural phenomenon, namely, the stress, The one aspect means 
the giving up of momentum by A to B. The other aspect means 
the receiving of momentum by B from A. The important fact is 
that there is no spilling or absorption of momentum in the passage 
froom A to B. Granted this, the law becomes as axiomatic as the 
proposition that if I give 3d, to a waiter the waiter simultaneously 
receives 3d, from me. 

But if a farmer sends a bushel of potatoes to me through the 
agency of a greengrocer, there is no absolute guarantee that | 
receive a bushel of potatoes from the farmer. There may be 
absorption in the transmission, If A transmits momentum to B 
through the intermediation of any ponderable matter, then this 
intermediary may absorb some of it, and B gets less than A gives. 
If A acts on B through any thickness of material, then there is no 
truth in the idea that the reaction of B on A is always and neces- 
sarily equal to the action of A on B, The equality of active and 
reactive forces is true only of the pairs of forces forming together a 
stress acting across a mathematical section, or between bodies acting 
on each other across a space void of mass and not through the inter- 
mediation of any mass—if any such ‘‘action at a distance” really 
exists. Let Aact on B throughC, C being capableof momentum, ‘.-., 
having mass. Then the reaction of B on C is not equal and 
opposite to the action of A on C, except under special conditions, 
and the action of C on B is not equal to the reaction of C on A. 
These statements seem clear and obvious enough when put in this 
way. Nevertheless, the unclarified reverence in which the law of 
equality of action and reaction is held is constantly being made 
the excuse for denying their evident truth. 

I trust you will excuse the length of this letter. I profess to 
know something about the balancing of machines, and as regards 
steam engines, [ have designed and patented an engine construc- 
tion which I believe is balanced as far as an engine detached from 
the machine it drives can possibly be balanced. But to do so it is 
necessary to attend as carefully to the steam pressures as to the 
acceleration of the moving masses, and also to the rigidity of the 
paths through which the various balances are effected. 

ROBERT H, SMITH. 


stresses 


53, Victoria-street, S.W., June 13th. 





Sirn,—Mr, Whitcher is, I see with pleasure, absorbing the truth 
that because a man does not understand him, or understanding 
does not agree with him, that man is not consequently of necessity 
a rogue, a fool, an infant, or an ignoramus. Nothing is more 
destructive to the value of controversy than lack of courtesy. 1 
remember my grandfather used to say, ‘“‘If you must knock a man 
down, do it politely.” 

Mr, Whitcher seems to me to be far too hard on the electric 
light engineers, or else he is in a condition of hyperesthesia. My 
own experience goes to show that demands are constantly made 
for compensation which ought to be contested, as they have no 
foundation in fact, and I think that most electric light engineers 
will agree with me, who am not one, in saying this, 

Now, let us go back to Mr. Whitcher and the balancing question. 
To be explicit, | mean that ‘‘an engine is balanced ” if when there 
is no packing in the stutfing-boxes and no rings in the pistons, so 
that the engine is practically frictionless, the cranks will remain 
in any position in which we place them. Balance refers simply to 
deadweight, just as a pound of tobacco in one scale balances a 
pound of brass in the other scale. Mr. Whitcher | think, but am 
not sure, considers an engine balanced when all the stresses are 
equal and opposite when the engine is running. This is quite 
another kind of balance. 

Let us suppose now that we have a single cylinder engine 
running. We shall have two sets of stresses to deal with—one due 
to the momentum of the moving parts and another to their inertia. 
One reason why Mr. Whitcher is hard to understand is that he 
uses the word ‘‘inertia” indifferently for reluctance to move and 
reluctance to stop moving. As the piston approaches the end 
of its stroke its momentum must be overcome in order that it may 
be brought to a dead stop, and its inertia must subsequently be 
overcome in order that it may be put in motion, To simplify 
matters, let us take the upper portion of a stroke. As the crank 
rises from the horizontal the speed of the —_ falls off, and its 
momentum does work in pulling the crank upward. This is, | 
assume, what Mr. Whitcher terms ‘‘ an inertia force.” Now, this is 
not the same thing as if the steam under the piston were doing the 
work, for in that case it would be forcing the engine down as much 
as the piston was pulling it up. The momentum of the rising 
piston can only act to cause vibration by tending to lift the crank, 
and with the crank the top brasses on the crank shaft. 

It is at this point that Mr. Whitcher goes adrift, as it seems to 
me, because he does not form any precise notion of the mechanism 
by which the floating force, that is to say, the inertia and 
momentum of the piston, is brought into play. It ought to be 
quite evident that unless this force, or these forces, can in some 
‘way act on the engine, they cannot produce vibration, or indeed 
anything else. They do act, through the connecting-rod, on the 
crank pin, and that transmits the stress to the main bearings, and 
any and all vibration stresses due to momentum must pass through 
the main bearings. It is clear that they have nothing to do with 
the cylinder covers, unless, indeed, Mr. Whitcher is prepared to 
hold that the pressure necessary to retard the piston and bring it 





| 








to rest, and the pressure necessary to accelerate it, are such as will 
make the engine jump up and down, 


Industry would not be taxed to an extent greater than it could 
bear, the workmen would have security that they would receive 


Now, unless Mr. Whitcher is a ger to admit that we must | what is due to them under the Act, and employers would also be 


hunt down the vibrating effort, as I will call it, to the plummer 
blocks in which the crank shaft revolves, we shall remain hope- 
lessly apart, and can have no common ground of discussion what- 
ever. ‘To settle this point I would ask Mr. Whitcher to give us a 
diagram—I have no doubt he is well up in graphics—of the stresses 
on the plummer blocks of a single-cylinder vertical inverted engine. 
He may select his own dimensions, speed, and pressure. To get 
rid of the “rocking” element, I suggest that power shall be 
taken off by two belts, one at each side of the crank shaft, running 
on two fly-wheels, The engine is to be perfectly balanced in my 
sense of the words, by counterweights on the crank webs. We do 
not want the moments of the crank. What we do want is that 
which I have never yet seen graphically expressed, namely, 
stresses on the main bearings ; and I desire particularly to call 
Mr. Whitcher’s attention to the fact that these stresses will be 
greatly modified by the angle of lead of the pulling side of the 
belt. 

If the piston, &c., had no inertia or momentum, the stresses 
on the plummer blocks could not be the same in amount or direc- 
tion as they are with pistons having momentum and inertia. It 
remains now for Mr. Whitcher to show us what, in his opinion, is 
the difference. When he has done this I shall be in a better 
position to discuss the value of balancing as a means of reducing 
vibration. 

1am not at all sure that Mr. Whitcher sees very clearly how 
vibration in fact, as apart from theory, is brought about, and I 
have as yet failed to solve the mystery of his double length con- 
necting-rod. 1 can understand that, swinging laterally at the end 
of the stroke with considerable momentum in a nearly circular path, 
it will act the part of a fly-wheel to help the crank over the dead 
point, but the part which it subsequently plays is mereiy that of an 
addition of dead weight to the piston, &c. At least, that is how I 
see it. VAUXHALL, 

June 13th. 





EXORBITANT INSURANCE PREMIUMS. 


Sir,—Seeing that you are giving some prominence to the effect 
of the Workmen’s Compensation Ret on employers, I think it may 
interest your readers to see the following letters of proposition 
which we have received from one of the leading insurance com- 
panies. There is a generai impression that these heavy premiums 
will have to come down, and, from the second letter I quote, you 
will see that the companies are beginning to think so too. 

Presumably, because of the stringent agreement which binds 
some of these companies, they are unable to appear to under- 
quote each other, and so the ingenious suggestion that we should 
pay the full amount of premium asked, on the off-chance of part 
of it being refunded, has been resorted to; and you will see that 
a special discount is offered if a number of firms are prepared to 
go through the complication of amalgamating for the purpose of 
insuring themselves. Until now I was under the impression that 
one of the principal reasons for the existence of this sort of 
insurance company was to save employers trouble. But it will be 
seen | was wrong. The letters run as follows :— 

First Letter from Insurance Company. 
May 10th, 1808. 

Dear Sirs,—Referring to my nwnerous calls upon and letters to you 
during the last few years on the subject of insuring against your liability 
te your workmen, | now write to submit terms on which you can insure 
with the ———— company against the very serious liability you will be 
under to your workmen under the Workmens’ Compensation Act, 1897, 
which comes in force on Ist July next. 

Under the terms of this Act an employer will be liable for every 
accident to his workmen during occupation, however arising. In the 
case of the death of a workman the employer will be liable for three 
years’ wages—but not less than ¢150—and in case of disablement for more 
than two weeks for half wages—not exceeding £1 per week—without 
limit of time. 

Your premium will be 30s. per cent. on the amount of your annual 
wages. This premium would also cover all yuur liability to your work- 
men under the Employers’ Liability Act, 1880, and at common law— 
limit three years’ wages. 

1 enclose proposal form, and I shall be glad to call at any time and give 
you any further information you may require. 

Yours truly, 





Second Letter from Insurance Company. 
June 6th, 1898. 

Dear Sirs,—Referring to my letter to you of the 10th May, when I 
quoted you 30s. per cent. on the amount of your annual wages to insure 
you against your liability to your workmen under the new Workmen's 
Compensation Act, I now write to explain to you the ————’s Mutual 
Insurance Scheme. 

The Company are prepared, if one or more firms in the same trade 
paying between them £100,000 a year in wages, and belonging to one 
trade association, combine, to issue special policies at the current 
premium—less a special discount of 10 per cent.—and account for the 
said premium at the end of the year of assurance as follows :— 

To take 17} per cent. for working expenses, 10 per cent. for profit, and 
as regards the remaining 72} per cent., to give an account of all out-of- 
pocket expenses, such as doctor's fees, law expenses, and claims paid, 
and an agreed sum for claims not settled, and for annuities—if any. 
The balance to be handed back to the insured in proportion to the 
premiums paid, or placed to their credit towards the next year's 
premium, whichever they may prefer. 

I may point out that the 10 per cent. will not be a net profit, as, when 
a bad year comes, it will not only swallow up the Company's 10 per cent. 
for that year, but will possibly absorb several years’ profit as well, and, 
of course, in no case can the insured have to pay more than their 
ordinary premium. 

If you decide to insure in respect of your clerical staff, the premium 
for them would only be 15s. for each of them whose salary is £100 or 
more, and 15s. per cent. on the salaries of those under £100. 

I enclose proposal form, and shall be happy to call and give you 
any further information you may require if you send me a line saying 
you wish me to do so. 

Yours truly, 





If one considers the meaning which the above letters really 
convey, it will he seen that the second is practically an acknow- 
ledgment of the fact that the first demand was too high, but 
that, by means of the complicated system suggested in the second, 
the employer is asked to live in hopes that a considerable portion 
of the money which he ought not to have paid in the first instance 
should be returned to him some day. In fact, by the adoption of 
such a scheme, the employer who pays the premium would be 
actually insuring his insurance company against any possible risk 
to them in the transaction, without having any voice in the matter 
as to what was being done with his money by that company. 

June 13th. ANOTHER ‘‘ UNDERTAKER.” 





Sir,—We beg to confirm the experience of a ‘‘ London En- 
gineering Company ” as it is related in their letter to you of May 
27th. The premium we are asked to pay under the new Work- 
men’s Compensation Act is exactly twenty times that hitherto 
paid by us to cover our liabilities under the Employers’ Liability 
Act and at common law. 

We strongly advise the heads of all engineering houses to com- 
municate not only with their local member of Parliament, but also 
with the Government on the subject. We have done this our- 
selves, but we do not find that many other firms have moved in 
the matter, although they are privately complaining bitterly of 
the effect of the new Act. 

In our view, it would be well for employers if the Government, 
having gone as far as they have, would take over the whole thing, 
collecting from employers of Jabour a certain amount in propor- 
tion to the wages paid by them. If these rates became unduly 
oppressive, it would then not be difficult to supplement from other 
sources the amounts paid by employers, This plan would be bene- 
ficial all round, 


| 


| 


| 
| 
| 


| 
| 


certain that after paying an enormous premium they would not be 
left with an accumulation of liabilities on their hands. 
Greenwich-road, London, 8.E., MECHANICAL ENGINEERS, 
9th June, 


ELECTRIC LOCOMOTIVES ON THE METROPOLITAN RAILWAYS. 


Sir,—I have read with great interest your excellent article on the 
‘* Metropolitan Railway ” in your issue of May 27th. I quite agree 
with you that it has not had a fair test, and think it a very much 
abused line. As to electric traction, this will be a hard nut to 
crack, and also I have never seen one word as to how the vacuum 


| brake will be worked, nor is any solution whatever suggested. It 
| is to be hoped that whoever has the designing of the locomotives 


—electric—for the Metropolitan will produce a neat design, as 


| those for the Baltimore and Ohio tunnel and the Central London 


| Railway are perfectly hideous, 


| World’s Fair, and described in the Electrical Review 


To my mind the 30-ton electric 
locomotive built by the General Electric Co., and exhibited at the 
New York— 


| of July 15th, 1893, is the neatest electric locomotive I have ever 





seen. There is another one built, also by the General Electric Co., 
and described in the Electrical Reriew—New York—of September 
5th, 1894. This isa 40-ton, and has four motors carried on two bogie 
trucks ; whilst the 30-ton one has two motors on two axles only. 
I presume it would be impossible to work the Metropolitan with a 
four-wheeled electric locomotive. Certainly if we are going to have - 
two switching tenders coupled together with a cab in between, to 
work the traffic, I shall be sorry to see the change ; as bad as the 
present Metropolitan locomotives are in appearance, they are not so 
unsightly as the Central London. Uncle Sam appears to have 
switch engine tender on the brain ; as two tank locomotives built 
for the Japan State Railways by the Baldwin Locomotive Workshave 
the side tanks exactly in form of a switch engine tender. One 
would naturally ask why have we degenerated so in electric loco- 
motive building. Are we, in addition to losing our trade, to allow 
ourselves not to be able to design an electrical locomotive, and hold 
the palm as we do for the steam ones! The City and South 
London are in appearance more like a tram engine than a steam 
locomotive. We might put a packing case on wheels and another 
on the top of that, and put some electrical apparatus in, and call it 
an electric locomotive. This appears to be just as good as the way 
electrical engineers are going to work at present. It is to be 
+ and I hope your able pen will shortly discuss the question. 
attersea, S. W., June 9th. A. M. B. 





PNEUMATIC CHIPPING AND CAULKING HAMMERS. 


Sin,—Judging from the illustration, the pneumatic hammer of 
Messrs, Ridgely and Johnson is an American invention. So far as 
this country is concerned, I may say they are anticipated by some 
years, as the accompanying illustration of a hammer invented by 
myself, that has been in use for about three years on the 
heaviest class of Admiralty boilers, and also on monumental 
sculptor work, shows, Its action is as follows: The operator, by 
pressing his thumb on the differential plug in the handle, admits 
air to the annulus of the differential piston, which, assuming the 
position shown, admits air through the cross ports in the piston to 
the back end of the cylinder. This air drives the piston forward, 
the forward movement cutting off the supply to the back end at 
the proper period of the stroke, and later opens the side exhaust 
port shown. The momentum of the piston carries it forward, to 
strike the blow on the tool. When the momentum is expended, 















WZ HY 





YY 


WMA 












CASS 


the pressure of the air on the annulus of the piston returns 

again to the position shown, when the operations described ar 
repeated. By removing the thumb, the plug automatically cut 
off the air supply. The rate at which these hammers work varie 
from 2000 strokes per minute in the larger sizes to 4000 in the 
smallest size. This speed and the proper distribution of the 
weight and the air supply, renders these hammers as nearly as 
possible without vibration. Some hammers are advertised as 
having no vibration. Practically this is impossible, and the 
counterbalanced hammer you illustrated will be no better than a 
properly-designed hammer with one moving piston, The reaction 
must pass to the hand of the operator, and an air cushion is as 
easily provided at the cylinder cover direct as indirectly. The 
feature of exhausting through the front end I gave up simply 
because it curtailed the fitting length of the piston at that end by 
60 per cent. of the length shown. JAMES DUNLOP. 

Manchester, May 28th. 





THEORETICAL DYNAMICS. 


Str,—Will some of your readers tell me the solution of the 
following problem :—I have a weight of 10 1b. provided with a cord 
passing over a pulley. I shall neglect the weight of the cord. 
I permit this weight to fall freely for one second. It exerts no 
appreciable pullonthe cord. At the end of the second the weight 
will have fallen 16ft., and will be moving at the rate of 32°2ft. 
per second. 

Now, at this point the other end of the cord, running over the 
pulley, picks up another weight, which is rising at the rate of 
32°2ft. per second, and the two weights then continue to move at 
that rate for an indefinite period. 

Wanted to know, the pull on the rope and the amount of the 
counterweight. 

I cannot find this question, or anything like it, in any text-book 
which I have. Nor have I been able to make a satisfactory experi- 
ment with an Attwood’s machine. If the counterweight is suffi- 
ciently heavy to prevent acceleration, the whole affair comes to 
rest in a little time. Possibly the difficulty arises from the trouble 
of getting the falling weight to pick up the rising one. 


Finsbury, June 8th. SECUTOR, 





HATS AND COATS AT ENGINEERING SOIREES AND MEETINGS. 


Str,—May I call your attention to the great want of system and 
method in numbering and putting away hats and coats at these 
soirées? At all the conversaziones I have been to lately there has 
been much confusion and much grumbling at the bad management 
in this respect. Time, temper, and trains are lost for lack of a 
proper system of dealing with, say, 500 to 1000 coats, hats, and 
umbrellas at soirées or large dinners, where most of the guests 
arrive and depart within ten or fifteen minutes of each other. 
Although we are able in some measure to control the powers of 
nature, and adapt them to our convenience and use, we cannot 
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—— 
the export trade, which at present does not promise to m 
the activity by which it was characterised last year, but 
the inland trade, it has perhaps never been in a more 
position, 

Rather a slow business was the general report on Tuesday's 
Manchester Iron Exchange. For pig iron there were very te 
inquiries of real moment, and in one or two cases where orders of 
any weight have come forward, they have been competed Pi y 
low figures. In Scotch iron one fairly large lot has been placed 
about 6d. under current quoted rates, and in finished iron th be 
has been rather keen competition amongst merchants for busi; ot 
of any weight, but so far as makers and manufacturers are... 
cerned, orders could not be placed at any lower figures, For local 
and district brands of pig iron quotations remain unchanged 
at 47s. 6d. for forge to 49s. 6d. for foundry Lancashire, less 
43s, 6d. and 44s. for forge to 46s, and 46s. 6d. for foundry Lincoln. 
shire, and 50s, to 51s. for foundry Derbyshire, net, delivered Aan. 
chester ; but where Lincolnshire makers have been holding pe 
for about 6d. over the list basis, they are finding it difficult to 
book new business just at present. Outside brands offering hero 
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|THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


apparently organise so simple a matter as the arrangement and 
disposal of our outer garments for a few hours. Great friction and 
discomfort are caused by this want of method. It appears to me | 
that the staff assigned for the purpose is wholly inadequate. 
For 1000 people there should be at least twenty officials, and the | (From our own Correspondent.) 
numbers for coats, Xc., divided into fifties. But is such a system | Wabi lat. aaunh iatudhewniiin and iiaecos dash -intamenednit 
under the circumstances the most suitable’. Perhaps a better way | , oh reel me se - : ‘t ies is ss bine’ th ae sera ms =. & z 
would be to have 1000 hooks all numbered consecutively, a corre- |’ , th chy Saas Resear tec elas The aus a hse ex fice 
sponding cardboard number being given to each guest on entering. d ea ap hapa 4 pee | le > esa to wer arc ee 
He could then hang up his outer wraps himself on the numbered | °°") i ne apy re = ay cee ee : +. pa 1 
rack, and only a few attendants would be needed to superintend | COS!derations, however, work 1s going on briskly. New orders 
ccneetic’ Wikies i. a placed beneath, on a separate hook have been given out this week for rail and horseshoe iron for the 
Tf 1000 hooks were required they might be fixed 6in. apart, in two —— and South + pclae — Some of re = pm yr 
rows, one slightly above the other, and the wall space supplemented Me ets are scarcely so good as they were. Australia and the 
by wooden frames, Each visitor on leaving could select his own | ©®Pe has to be mentioned in this connection, the inquiries for bars, 
coat, and the attendant check his number. Careful rehearsals by | hOPS, and galvanised rooting sheets, being rather quieter. Prices 
fifty or a hundred people would be better before the meeting. | of manufactured iron keep at £7 10s. for marked bars, £6 10s. for 
This scheme would at least be more expeditious than the present | merchant sorts, and £5 1/s. 6d. to £6 and £6 5s. for common bars. 
It now often takes from five to ten minutes to hand overa hat | !", View of the forthcoming July quarterly meetings, the question 
is being asked if marked bars, which have stood now at £7 10s. for 


are con. 


one. 


I trust 


and coat, and from ten to thirty minutes to get them again. 


the above slightly sketched plan may be improved upon, and wait 
M. : 4 


suggestions from others. .1.C.E., M.I.M.E. 


London, June 9th. 


WALKER’S COMPOUND PUMP. 
SIR, 


tration of what is termed ‘‘Case’s Compound Cylinder.” 


the tirst claim as regards priority. Your contemporary, Lxyi 


neering, of July 16th, 1875, page 44, shows my design, which is 
precisely -similar, and the steam cylinder, illustrated in three 
sections, is as | applied it for the purpose of a direct-acting steam 
The tirst pump of this kind was built by the firm of 
J afterwards took the 
mechanism with me from that firm, and had it exhibited at the 


pump. 


Clayton, Son, and Howlett, London. I 
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initial pressure H. P. Cylinder 65 !bs., Terminal 7 Iss. 


Ceatenniu Exhibition of Philadelphia in 1877, where it obtained 
particularly as regards its 
The manufacture in the United States was 
Del. 
Within recent years I have been flattered by imitations, notably 


special notice from the judges, 
economy in steam. nited 
subsequently taken up by Messrs. Betts, Wilmington, 


by a firm of engineers in Wolverhampton. 


If you can kindly tind space for illustration of enclosed indicator 
card, which is an original one taken from the steam cylinder, 


many of your readers might be interested. W. WALKER. 


7, Avenue-road, Erith, Kent, June 11th. 





LAUNCHES AND TRIAL TRIPS. 


I noticed in your last issue, on page 548, a sectional! illus- 
The 


arrangement is now Very ancient, and I think I can almost make 


On the 7th inst. the Irvine Shipbuilding and Engineering Com- 
pany, Limited, launched thes.s. Hector. This vessel has been built to 
the order of Messrs. J. and P. Hutchison wf Glasgow, and is 165ft. 
long by 26ft. bin. beam by 14ft. deep, and has a deadweight carry- 
ing capacity of 600 tons. She has a cellular double bottom and 
water ballast, and is fitted with powerful steam deck machinery, 
steering gear, Xc. She is built to Lloyd’s-100 Al class, special 
certiticate. The vessel will be fitted with machinery constructed 
by- Messrs. McKie and Baxter, Copland Works, Govan, which will 
consist of a pair of compound surface-condensing engines 18in. and 


10in. by 33in. stroke, supplied with steam from a horizontal return | ; 
delivery are reported to have been declined on several hands this 


tubular boiler 13ft. 6in. diameter by 10ft. long for 130 Ib. working 
pressure. 

On the 10th inst. the despatch tag Vera, built by Messrs. T. B. |, 
Seath and Co., Rutherglen, and engined by Messrs. McKie and 
Baxter, Copland Works, Govan, went her official trial upon the 


girders, £6 5s. 
hands on the basis of £4 15 


nearly eighteen months, are likely to see any change in quotation. 

| But the general expectation is that, though the advance in pigs 

| would fully warrant a declaration of £8, it will be deemed wisest 
not to make any alteration. Finished ironmasters generally are 

| still complaining that prices of the rolled product have not 
advanced in proportion to the rise in pigs. ‘The unmarked bar 
makers, for example, consider that they ought to be commanding 
fully 5s. per ton more than current rates. The ditticulty, however, 
is the competition of other districts, notably the North of England 
and South Wales, and also the increasing favour of steel. 

Hoops this—Thursday—afternoon in Birmingham were again 
quoted £6 5s. to £6 10s. per ton, a price which was readily 
obtained, and tube strips were £5 lds. to £5 17s, 6d. per ton. 
These prices were regarded as unremunerative to producers, 
bearing in mind the dearer price of pigs; but ironmasters have the 
advantages of cheap coal, which, notwithstanding that supplies 
are being sent from some of the local collieries to the Welsh works, 
show no tendency to a higher level. Prices of rolled iron generally 
have not changed much during the quarter, but fractional altera- 
tions in several branches evidence that the bias of the market is 
upward, With few exceptions, finished iroymasters are not seek- 
ing new business, except at some advance in prices, even if it be 

| only slight. 

Prices in the sheet iron trade do not warrant a better report. 
And as regards demand too, this is almost the only branch in which 
there is anything to complain of either as,segards the extent of 
new business coming forward or the manner,in which consumers are 
taking deliveries under old contracts. It may be admitted at once 
that sheet iron prices continue a matter of much disappointment. 
Good sheets, which once commanded the same rates as marked 
bars, are now quoted £6 2s. bd. to £6 5s. per ton, or relatively the 
lowest prices ruling to-day for any description of Staffordshire 
tinished iron. Doubles this afternoon were quoted £6 7s, 6d. and 
lattens £7 nom. White—galvanised—corrugated sheets were 
£9 15s. to £10, the latter being an outside price. Excess of make 
and the competition of newer districts are, of course, the causes 
which have brought about the collapse in the Staffordshire sheet 

| iron trade. There is a moderate volume of demand for galvanised 
| sheets both for home and export, but it is insufficient to support 
prices, 

Pig iron is in fine form, and this afternoon vendors were again 
buoyant and contident. They are fully aware that this is the best 
department of the market at the present time, but it cannot be truly 
said that they are taking undue advantage of the situation. A 
real shortness of supply still exists, and sellers may be credited with 
exercising a wise self-command. It would be very easy as the 
market is just now placed to ‘‘rush” prices, but blast furnace 


owners, both locally and in the competing Midland districts of | 


Derbyshire, Leicestershire, Nottingham, and Northampton, are 
resisting the temptation. Staffordshire cinder pigs are quoted 
this week 41s. to 41s. 6d.; part-mines, 45s. to 47s.; and all-mines 

het air—52s. 6d. Northampton metal is quoted 45s. to 46s. ; 
North Staffordshire, 46s. to 47s.; and Derbyshire and equal makes 
t7s. to 48s. nom. 

The improved demand for steel is unabated, and all the works 
ire overwhelmed with orders. New contracts for anything like early 


week. Bessemer steel plates, delivered into this district, are 
juoted £5 17s. 6d. to £6 5s.; angles, £5 10s, to £5 15s.; and 

5s. to £6 7s. 6d. Billets and blooms are changing 
. to £5 for ordinary sections. The 





Wemyss Bay knot. The tug is 60ft. by 12ft. beam by 5ft. mean 
draught, and is a full-powered boat having compound surface-con- 


densing engines 10#in. and 23in. by 12in. stroke. supplied with steam 
The circulating pump is 
The trial was most 
and the mean speed of four consecutive 
The little 
vessel has been built for the service in Rangoon, and the ma- 
chinery is the fifth set built by Messrs. McKie and Baxter for the 


from a horizontal return tubular boiler. 
one of Baxter's patent ‘‘ Challenge” pumps. 
satisfactory in every. wa 
runs upon the mile was a little over 115 miles per hour. 


same owners, 


On Wednesday last, the 8th inst., the s.s. Trigonia, which is 


being constructed to the order of Messrs. M. Samuel and Co., of 
London, for the carriage of bulk oil cargo in the East, was launched 
by Messrs. Sir W. G. Armstrong, Whitworth, and Co., Limited, 
from their Walker Shipyard. Like her sister ship the Haliotis, the 
Trigonia has been constructed under the supervision of Messrs, 
Flannery, Baggallay, and Johnson, of London and Liverpool, and 
she is 248ft. 6in. overall, 40ft. moulded. As is the almost 
universal custom for vessels engaged in this trade, the Trigonia 
is fitted throughout with a very complete electric light installa- 
tion, and has an ample pumping plant of the duplex type, which 
is designed with a view to very prompt loading and discharge of 
her oil cargoes. The engines are of. the compound surface- 
condensing type, having cylinders 30in. and 63in., with 39in. 
stroke, and her two boilers are constructed for 100lb. working 
pressure. As the vessel is intended to burn liquid fuel on her 
service, the bunkers have been specially designed and built to this 
end; but the furnace arrangements will also permit of coal fuel 
being used if needs be. Owing to the Trigonia being built on 
the turret trunk system, she is expected to have a larger carrying 


capacity in proportion to registered tonnage than should be the | 


case if designed on the ordinary system. 

On Tuesday, the 7th inst., Messrs. Wigham Richardson and Co, 
launched a yacht-like steel screw passenger steamer, which they 
are building to the order of the Archangel-Moorman Steam Navi 
gation Company, of St. Petersburg. As the vessel left the ways 
she was named the Sergei Witte, by Miss Thorpe, of Kingston-on- 
Thames. The steamer is about 200ft. long, and will be fitted with 
engines of Messrs. Wigham Richardson and Co.’s own make, 
designed to propel her at a good speed. 
water stem with a finely-carved figurehead, which is a portrait of 


Mr. Witte, the Russian Minister of Finance, in honour of whom | 
She will be rigged as a two-masted schooner, | 
and will have very luxurious accommodation for about twelve first- | 


the vessel is named. 


class passengers and twenty second-class, besides a large number 
of steerage passengers, and is intended to develope the trade 
of the White Sea, Arctic Ocean, and also of the Kara Sea and the 
vast resources of the Obi and Yenesei valleys. Mr. Witte has 
long been honourably known as one of the most patriotic and 
far-sighted of Russian statesmen to whose wide views and ceaseless 
perseverance the great Trans-Siberian Railway itself, as well as 
the recent enlightened modifications of the Customs, are both 
largely due. A goodly company witnessed the launch, including 
Mr. Alliman, the representative in England of the owners. 








Tue death is announced at Newhaven (Connecticut) of 
Mr. Benjamin Henry, inventor of the Winchester rifle, 


operatives at the district basic steel works have just received an 
advance of 5 per cent. in wages, in common with a concession 
of the same amount made to the men on the North-East Coast and 
in Scotland. 

Constructive iron and steel firms keep very busy, and one district 
firm has just taken 
months’ work, 
are in fair request. in the district, anchor, chain, vice, and anvil 
trades, complaint is still made that sufficient workmen cannot be 
found. 

Local pipe founders learn, with a good deal of interest this 
week that a consolidation has just been arranged of the largest 
pipe-founding concerns in the Southern States of America. The 
new ‘‘ combine ” starts with a capital stock of 2,000,000 dols. 
£400,000—in addition to an issue of 1,500,000 dols.—or £300,000 
in bonds. Local makers of steel piping note with satisfaction 
from the latest Antipodean advices that the Westralian Govern- 
ment have decided to invite tenders from England, as well as from 
America and the Colonies, for the supply of pipes and pumping 
machinery needed for the Coolgardie water supply. The outlay 
entailed upon the works will be about £2,500,000, and 250 miles of 
riveted steel pipes 3lin. diameter, and eighty miles of weldless 

| steel pipes 26in, diameter, are required. Some of our Midland 

firms are certain to tender for some of the contracts. Makers in 
this district of iron and steel telegraph posts are expecting a good 
accession of business by-and-bye. on Colonial account. The 
Government of Victoria are proposing to substitute iron or steel 
instead of wood for the 80,000 telegraph poles now erected in the 
Colony, and provision for a first instalment of 5000 posts has 
already been made in the estimates of the Government for the 
next financial year. 

Engineers engaged in the production of electric light apparatus 


are working night and day, and a district firm has obtained an | 
order for the dynamos for the installation of the electric light at | 
Birmingham machine tool makers received with | 


Balmoral Castle. 
| mixed feelings the statement that a further shipment of £15,000 
| worth of machine tools has just been made from America to Liver- 

pool, 








The vessel has a cut- | 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Muanchester,—For the present, somewhat of a lull has come over 
the iron market, and the tendency to quiet down which com- 
menced with the recent holidays is still noticeable. This, however, 
is not a matter which is regarded with any concern ; users of iron 
have recently been buying pretty heavily, and for the most part 
covered their current requirements, whi!st the continued downward 
| move in warrants, although generally looked upon as of a purely 
| speculative character, necessarily operates as a check for 
the present upon buying beyond actual necessities. The 
position of both makers and manufacturers remains practically 
quite as strong as ever; the orders they have on their books 
are sufficient to keep them going for several months ahead, 
and although perhaps the special prices which have in some 
quarters been quoted recently are scarcely obtainable, there is 
no disposition to give way in the least upon the full list rates. 
The only feature in the outlook that is not quite satisfactory is 





| fully established. 
| the Limited Liability Companies Act, but it is practically in con- 


a new contract which represents eighteen | 
Wrought iron tubes for steam and water purposes | 


or 








are without really quotable alteration ; but owing to the giving 
way in warrants, the position is not quite so strong. Middles. 
brough ranges from 47s. 7d. to 49s, 4d. net cash, delivered by raj) 
Manchester ; with Scotch iron about 49s. 9d. for Glengarnock and 
50s. 3d. to 50s. 6d. for Eglinton, net, delivered Manchester docks 
For American pig iron also orders are not so readily obtainable at 
the prices recently quoted, and holders are now finding it difticult 
to get 47s. 6d. net for ordinary foundry qualities, delivered 
Manchester docks. 

In the finished iron trade no great weight of business is just 
now being done, but bar makers have their books well tilled for 
two or three months, and in some instances decline to entertain 
forward contracts at present rates, whilst current prices remain 
tirm on the full bases recently quoted, the only weakness being jp 
sheets, which are scarcely maintaining the improvement noted of 
late. Delivered Manchester, Lancashire bars average £5 lis, ty 
£5 17s. 6d.; North Staffordshire, £6 to £6 Ys. 6d.; with sheets 
about £6 17s, td. to £7 Ys. bd.; and hoops, £6 10s. for random, to 
£6 15s. for speciai cut lengths, delivered Manchester district, and 
2s, 6d. less for shipment. Nut and bolt makers report a cop 
tinued brisk demand, and in some cases are stiffening up on their 
list rates, although there js not yet any actually quoted advance, 

The steel trade maintains an exceedingly strong position, 
Hematites are firm at from 5s, 6d. to 62s., less 24 ; local billets. 
#4 10s. net ; and steel bars from £6 2s. 6d. to £6 7s. 6d.; whilst in 
plates there has been a decided hardening up, £6 10s. being now 
quoted for ordinary bridge qualities, and £6 15s, to £6 17s. td. for 
boiler plates, delivered in this district. 

So far as the general position of the engineering trades of this 
district is concerned, the reports which | receive from otticial 
sources representing both the employers and the workmen are in 
every way satisfactory. Throughout nearly all branches there is 
a continued exceptional pressure of work on hand, and although 
perhaps in some quarters the new work just now coming forward 
is not equal in quantity to that which is being cleared off, 
establishments have quite sufficient orders on their books 
to keep them well engaged over the remainder of the year 
and where there is any slackening off it is regarded as only 
temporary. ‘The usual monthly returns of the Amalgamated 
Society of Engineers show a further decrease in the unemployed 
list, there being now only a little over 3 per cent. of the member- 
ship on donation, a reduction of 1 per cent. as compared with last 
month, and this would have been larger but for the considerable 
number thrown on the books asa result of the protraction of the 
South Wales coal strike. In the Manchester district there is a 
similar reduction in the number on donation, but this remains con- 
siderably above the average for the society !generally, representing 
over 4} of the local membership. I am informed that the returns 
of the Amalgamated Society of Engineers this month show a 
slight increase of membership, as against a considerable decrease 
which in previous reports has been recorded since the settlement 
of the dispute. 

Minor wages and labour questions are still causing slight 
unsettlement in one or two districts, and the dispute at Bolton has 
not yet been brought to a mutually satisfactory termination, In 
the Manchester district, however, operations continue to proceed 
quietly, and nothing has arisen to disturb the amicable relations 
which have existed between the federated employers and the 
workmen since the settlement of the long dispute. I understand 
that the Employers’ Mutual Insurance Association, which has been 
formed to cover any liabilities that may be incurred under the 
new Workmen’s Compensation Act, has now been very success: 
This association is a distinct organisation under 


nection with the Engineering Employers’ Federation. Major A. 
Hope, the general secretary of the Iron Trades Employers’ 
Association, but which is now being absorbed in the Engineering 
Employers’ Federation, has I understand, been appointed general 
secretary of the Mutual Insurance Association, while the district 
federation secretaries will act in most cases as local secretarics 
throughout the various branches. 

The half-yearly meeting of the Manchester Association of Kugi- 
neers was held on Saturday at the Grand Hotel. The following 
gentlemen were elected members :— Honorary: J, Nuttall, Bentley, 
and Jackson, Bury ; Wm, Johnson, Manchester Ship Canal Com- 
pany ; Evan Jones, E, Potter and Co., Dinting ; W. G. Lecomber, 
. Ryder and Co., Manchester; Thos. Browett and Herbert 
Lindley, London Works, Patricroft ; Geo. Bentley, Lodge Bank 
Works, Bury ; Adam Balshaw, Lees and Wrigley, Oldham ; Win. 
Lees, T. and R. Lees, Hollinwood ; C. H. Berry, Corporation 
street, Manchester ; Thos. Whitehead, Broughton Copper Cow- 
pany, Broughton ; Robert Oliver, D. Bentley, Limited, Salford. 
Ordinary members: Richard Baxendale, London and North! 
Western Railway Company, Crewe; Percy Hodgson, Harry 
Hodgson, and Ralph Hindle, of Scott and Hodgson, Guide Bridge ; 
John Samuel Brooks, Brooks and Doxey, Limited ; E. L. Matthews, 
Thos. Matthews, West Gorton ; Wm. S. Melling, Worsley Mesnes 
Ironworks, Wigan; Alfred Etchells, Galloways, Limited, Man- 
chester ; N. T. Pollitt, Benjamin Goodfellow, Hyde. Messrs. H. 
Hodgson, W. Ingham, and J. Bastlam, were elected to the Com- 
mittee of Management, and Messrs. J. Parry and J, W. Eves, 
auditors, The President—Mr. Henry Webb—announced that the 
programme for the next winter session promised to be of excep 
tional interest. Amongst the subjects on which they expected to 
have contributions, were electric driving, steam engine design, 
workshop practice, gas engines, iron and steel for constructive 
purposes, and chains. ve 

Mr. Joseph Dickinson, who for many years was her Majesty's 
Chief Inspector of Mines, read a very interesting paper on ‘‘ The 
Subsidence Caused by Colliery Workings,” before the members of 
the Manchester Geological Society on Tuesday. The paper went 
into details which are of special interest to colliery owners, but I 
can only just refer to one point, in which Mr. Dickinson, after 
remarking that subsidences, resulting in the tlooding and entire 
loss of collieries, had not infrequently been preceded by ampie 
warning, added that it was therefore satisfactory to find that in 
some present instances of under-sea mining at certain depths, 
headings in advance were required. ‘This precaution, he observed, 
might be advantageously extended to workings in the vicinity of 
watery sand, gravel, and unconformable formations ; and he 
suggested further that panel work, with dams ready for isolating 
any threatened panel, might sometimes obviate the entire loss of * 
colliery. . ' 

Apart from house-fire qualities, in which there is a slackening off 
owing to the season of the year, with the result that the output 1s 
beginning to hang at collieries, and may result in either a resort 
to short time or putting down into stock, a generally strong 
position is maintained throughout the coal trade of this district. 
Even in house-fire qualities list rates have been fully maintained, 
and forward contracts are only being entered into at an advance 
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upon last year’s prices. With regard to other descriptions of fuel 
for iron making, steam and general manufacturing requirements, 
there is a continued strong tone, with prices on current sales not 
only at the full rates which have been ruling recently, but colliery 
proprietors generally quoting advances ranging from 6d. to 1s. per 
ton on round coals, and 6d. per ton on engine fuel, where they 
are asked to quote on contracts for delivery over any extended 
period. Although it cannot be said that these advances 
are being actually got, it is scarcely practicable to place 
round coal contracts either for steam and forge purposes or for 
gas coul, except at an advance of 6d. over the prices which 
were taken at this time last year, whilst on engine fuel 
3d, up to bd. per ton is being got on forward contracts, Current 
quoted prices at the pit mouth are firm at 6s. 6d. to 7s. for steam 
and forge coal ; 4s. 6d. to 4s, 9d. for best slack ; 3s. 9d. to 4s. 3d. 
for medium ; and 3s, 3d, to 3s. 6d. for common sorts, The loco- 
motive fuel contracts have not yet been settled, but the general 
anticipation is that colliery owners will be able to maintain the 
position they have taken up of holding out for an advance of 9d. 
per ton on last year’s extremely low prices, 

In the shipping trade there has been a decided revival of 
activity, probably due to the protraction of the South Wales dis- 
pute, and some fairly large contracts have been placed in this 
district for forward delivery, a good deal of the business being in 
connection with the supply of coaling stations abroad. Prices are 
firm at about recent rates, steam coal ranging from 8s. 3d. to 
gs, bd. for common, to 8s, 9d. and 9s, 3d. for the better qualities, 
delivered Mersey ports, 

The wages question is still occupying the attention of the 
colliery owners in this district, and was again under considera- 
tion at a meeting held in Manchester on Tuesday. As usual, the 
proceedings were strictly private ; but I understand that a report 
was presented with regard to the meeting held last week, to which 
| made reference, and that, although no actually definite final 
decision was come to, the general feeling of the meeting was 
strongly against concession of any advance, at least for the present, 
or at any rate pending the result of the dispute now going on in 
south Wales. Amongst some of the colliery representatives, how- 
ever, the opinion is expressed that, if the miners’ representatives 
were to defer any request for an advance until towards the close of | 
the year, there would probably—in the event of the trade maintain- 
ing the improvement of which there have been satisfactory indica 
tions of late—be a disposition on the part of the coalowners 
to consider some advance upon present rates. If, however, 
the miners’ leaders were injudicious enough to press forward the 
demand for higher wages before the condition of trade warranted 
an advance being conceded, they would almost certainly bring 
about another strong federation of the coalowners. Already in | 
Lancashire they were in a strong position both financially and 
numerically for resisting what might be considered ary unjust 
demands on the part of the men, and any attempt by the Miners’ 
Federation at the present time to enforce an advance in wages 
would be certain to bring about a general federation of other | 
districts in resisting any such demand, 

Barrow.—The market for hematite pig iron remains steady and 
firm, and makers have in nosense changed their attitude of care in 
selling too largely forward or in firmness in upholding prices, 
which are still quoted at 51s, 6d, to 52s. 6d. net f.o.b. for parcels 
of mixed Bessemer numbers, net f.o.b. There is also a steady tone 
in the hematite warrant market, although needy sellers have been 
clearing off stocks at lower prices. Warrant sellers have sold as 
low as 00s, net cash, and buyers offer 49s. 114d., but the bulk of | 
holders are firm, and what has been cleared out of stocks by weak 
holders has been replaced by those who have confidence in the | 
future of the market. The net result of the week’s operations in 
warrants is a decrease of two tons only, stocks still held totalling up | 
to 165,901 tons, while the clearance since the beginning of the | 
year has been 18,579 tons. The shipping returns given below show | 
how stocks have been disposed of this week. 

Iron ore is in a very brisk and a very steady state, and there are 
hopes that « fuller supply of metal will soon be raised to meet the | 
very big demand experienced for iron ore in the district. Prices 
are very firm at 12s, 6d. to 14s. per ton net at mines for ordinary 
sorts, while best descriptions realise ls. to 17s. per ton, and are 
difficult to buy. Smaller supplies of Spanish ore are to hand, and 
prices remain at about the same value as best local sorts. 

Steelmakers report a steady continuance of activity. Orders 
are very largely held for the heavy products of the district, and 
the rail and plate mills are especially busy. Other departments | 
are fully supplied with work. Prices are firm, and business 
prospects good. 

The West Cumberland Iron and Steel Works, at Workington, 
have been disposed of to a new company—the North-Western Steel 
Company, Limited—which intends to put down new and modern 
plant for the manufacture of pig iron, rails, plates, and first-class 
qualities of Bassemer and Seimens steel. 

Shipbuilders are very busy, and marine engineers are fully 
employed in every department. No new orders are reported ; 
indeed, local works are too busy to undertake new work at present. 

Coal and coke are steady at full prices. 

The shipping trade is very actively employed. During last week 
at West Coast ports 19,051 tons of pig iron and 10,219 tons of steel | 
were shipped, as compared with 10,095 tons of pig iron and 7508 
tons of steel in the corresponding week of last year, showing an | 
increase of 8956 tons of pig iron and 2621 tons of steel. The aggre- | 
gate shipments this year to date total up to 230,551 tons of pig | 
iron and 249,877 tons of steel, as compared with 200,415 tons of 
pig iron and 200,588 tons of steel in‘ the corresponding period of 
last year, showing an increase of 30,136 tons of pig iron and 
49,289 tons of steel. 








| 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE South Yorkshire coal trade continues in a remarkably satis- 
factory condition. Full time is practically being worked at the 
pits, and the entire output is finding a market in all qualities. 
The business done with Hull during May showed an increase of 34 
per cent., and the exports an increase of 87°7 per cent., as com- 
pared with the corresponding period of last year. It has to be 
remembered, however, that this increase is due to the South Wales 
coal strike, which appears to have benefited nearly all the collieries 
in Yorkshire. With the settlement of the difficulty in the princi- 
pality there would be an immediate decline in the demand for 
Yorkshire voal, House sorts are in good request considering the 
season of the year, and as stocks are small the outlook is brighter 
than usual. London is receiving a weight which is fully up to the 
average, Merchants have now adopted the lowest summer prices, 
but values at the pit have not fallen in proportion, although 
several firms are quoting 6d. a ton less in certain qualities. Best 
Silkstones make 8s. 6d. to 9s. 6d. per ton; ordinary from 
7s. 6d. per ton ; Barnsley house, 8s, to 8s. 6d. per ton; seconds, 
from 7s. per ton. The steam coal trade is brisk, the activity in 
this class of fuel being also attributable to the closing of so large a 
portion of the Welsh coalfield. Barnsley hards are making 8s. 6d. 
per ton; seconds, from 7s. per ton. The new gas coal con- 
tracts are being made at slightly improved values. Engine fuel of 
all kinds is well called for, nuts fetching 6s. 6d. to 7s. per ton; 
screened slack, from 4s, 6d. per ton ; pit slack, from 2s. 6d. per 
ton. Coke in ordinary qualities realises 9s. to 10s, per ton ; in 
best sorts, 11s. to 12s. per ton. 

A meeting of district coalowners was held at Sheffield last Friday 
to consider quotations for the supplies of hard coal for the ensuing 
six months to the Midland, Great Centril, and Lancashire and 
Yorkshire railways. The proceedings have not been divulged, but 
there is no doubt an endeavour will be made to come to an agree- 





ment to obtain, if possible, an improvement in values on the rates 
how ruling. 


The pig iron market is firm. Hematite pig iron at Sheffield is 
from 60s, to 62s. per ton, according to brand ; common forge iron 
at Sheffield, 42s, per ton. 

In the heavy branches of trade the weight of business is still well 
maintained, and there is every prospect of the pressure being 
even greater as the year goes on. ‘The railway companies have 
been called upon to handle an unusual quantity of finished material 
in certain classes of local productions, but in others there has been 
a slowing down during the last six weeks. It is believed, how- 
ever, that the lull, which materially affects one or two depart- 
ments, will not be of long duration. In the lighter branches of 
trade orders are very unequally divided, several of our leading 
houses being full of work, while others are but partially employed. 
Inquiries amongst ;merchants and manufacturers bring out the fact 
that business is suffering more severely than people think of 
through the present hostilities between Spain and America. In 
several of the South American markets the heads of the importing 
houses are mainly Spaniards, who are naturally reluctant to do 
business with England on account of her supposed sympathy with 
the States. With regard to Spain and Portugal, there is very 
little trade doing, several local manufacturers requiring cash 
with orders from the Spaniards, who are notZat present in a posi- 
tion to meet the condition. Other houses, however, remembering 
how honourably the Spaniards have met their engagements at 
previous times, are now showing them every consideration, and 
will no doubt be recompensed for their thoughtfulness. 

In the cycle trade the slump which was anticipated has not been 
anything like so great as local manufacturers of cycle accessories 
were led to apprehend. Business is about equal to that of last 
year, and the number of cycles produced in Sheffield this season 
is considerably in excess of previous orders. A very heavy weight 
of steel in the usual forms required for that industry has been 
sent to different cycle centres during the last two or three months. 

The city has had a good many visitors from the North this week, 
Sheffield having been selected as the place for the summer meeting 
of the Institution of Engineers and Shipbuilders in Scotland. The 
opening proceedings took place in the Cutler’s Hall, where the Lord 
Mayor and the Master Cutler welcomed the members. During 
their stay here arrangements have been made for their seeing the 
principal works, both in the heavy and the light industries, as well 
as for getting a glimpse of the many beautiful places in the neigh- 
bourhood of ‘‘ Smoky Sheffield.” 

The much-regretted death of Mr. Maurice Rodgers during his 
year of office has rendered it necessary to appoint a successor to 
complete the term. Following precedent set formerly, the 
immediate Past Master—Sir Alexander Wilson, Bart., of Messrs. 
Charles Cammell and Co., Limited—was invited to resume office, 
which he consented to do, and was accordingly duly elected. The 


| vacancy in the office of assistant was filled by the election of Mr. 


Douglas Vickers—Messrs. Vickers, Sons, and Maxim, Limited. 
A vote of condolence was passed to Mrs. Rodgers on the death of 
her husband, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


3USINEsS this week in the pig iron trade has been decidedly on 
the quiet side—in fact, very few orders have been given out, con- 
sumers and speculators alike holding back owing to the further 
decline in warrants, which has influenced the prices of makers’ 
iron downward. The ‘‘ bears” have had practically their own way 


| in beating down prices, and they have got warrants down to lower 


figures than have been reported since last summer, their efforts 


| being favoured by the time of the year, for June is generally a 


quiet month, being as it were between seasons—the spring and the 
autumn shipping seasons—and, in addition to this, inland consumers 
buy less than usual in June, as they do not want any consider- 


| able quantity of pig iron in hand when they are engaged in 


stocktaking. 

The price of prompt f.o.b. deliveries of No. 3 Cleveland, 
G.M.B. pig iron is 40s, 3d, per ton; but early in the week some 
sales were made by merchants, and, it is affirmed, by some of the 
makers also, at 40s. This was the regular price offered by con- 
sumers, who, naturally, would not give more for ordinary G.M.B. 
pigs when they could buy warrants at 39s. 94d. cash, as they could 
on Tuesday. Since then the market has turned a little more in 
favour of sellers, and 40s, 3d. is nearer what both makers and 
merchants will accept. The recent easing of prices has been chiefly 
due to speculators’ operations, for there has been nothing in 


| legitimate trade to justify it, all industries consuming pig iron 


being extremely active, and having the best of prospects. Yet 
warrants within the last month have been forced down at least 
ls. 4d. The chief makers have never of late sold No. 3 at less 
than 40s, 6d., and they are so well supplied with contracts that 
they are in a position to hold out for better prices than have 
recently ruled. No. 4 Cleveland foundry pig iron can be bought 
at 39s. 6d.; grey forge at 38s. 6d.; and mottled and white at 
38s. 3d. per ton for early delivery ; these qualities have maintained 


| their values better than No. 3, though they are more plentiful, but 


they are never so quickly influenced by the fluctuations in the 
warrant market. Cleveland basic pig iron is being sold at 44s. 


| per ton, but very little comes on the market, as the production 
| nearly all goes into the hands of regular customers. 


Hematite pig iron prices are easier this week because the cost 
of ore has been reduced, and the keen competition of West Coast 
makers renders it necessary that the quotation for East Coast iron 
shall be brought down, as trade has been lost to the producers or 
the latter, owing to their comparatively high prices. Though their 
iron is no better than the West Coast in quality, even if itis as 
good, and yet 1s. to 2s. per ton more has been asked for the iron. 
Local makers were thus placed at a disadvantage in several markets, 
notably Sheffield. Now that the difference is small, more orders 
from Sheffield are coming to this district. Mixed numbers of East 
Coast hematite pig iron have generally been sold at 51s. per ton 
this week, but the leading brands could not be had under dls. 6d. 
The reduction in price has been made possible by the decline in 
the price of Rubio ore, which was rather unexpected, but is due 
to the fall in the rates of freight. The ore is ls. per ton cheaper 
than it was a short time ago, and this alone will reduce the cost of 
production of hematite pig iron by 2s. per ton. Neither ore 
merchants nor mine owners will quote for forward delivery the 
prices they will accept for early delivery, because they have to take 
into account the almost certain imposition by Spain of the tax 
upon the exports of iron ore, and it is equally certain that freights 
will rise again when what is always a dull time for shipping is over. 
Spanish mine owners are rushing iron ore over to this country as 
rapidly as possible, for the rate of exchange favours them, seeing 
that it is now something like 47 pesetas to the £ sterling, and they 
take care to be paid in gold. As they pay wages and other 
expenses in Spanish currency, they are able to make a considerable 
profit under this head alone. 

The shipments of pig iron from the Cleveland district are improv- 
ing at last, and are the best that have been reported in any 
month this year, while they are above a June average. The 
quantity exported this month, to 15th, has been 52,021 tons, as 
compared with 48,815 tons last month, and 55,793 tons in June, 
1897. The exports to the Continent have increased. The cheap- 
ness of warrants has led to some withdrawals from the public 
stores, and the stock of Cleveland pig iron held on Wednesday 
night by Connal’s was 92,491 tons, or 165 tons decrease this 
month, Of hematite pig iron 45,349 tons were held, a decrease of 
40 tons this month. 

The continued activity in the manufactured iron and steel 
trades, and in the shipbuilding and engineering industries which 
furnish local mills and forges with the bulk of their work, is very 
satisfactory, and as long as this is maintained—and it promises to 
last this year out, at least—the general trade of the district must 
be accounted prosperous, and any slackening in the pig iron 
market must be temporary. Most manufacturers are well situated ; 











nearly all have excellent orders for next quarter's execution, and 
some are well booked for the whole of next half-year. Prices are 
in consequence very stiff, with a tendency upwards. Steel ship 
plates are sold at £5 18s. 9d.; steel ship angles, £5 15s.; iron ship 
plates, £5 11s, 3d.; iron ship angles, £5 8s. 9d.; common iron bars, 
£5 7s. 6d.; steel sheets, singles, £7 2s. 6d., all less 25 per cent. 
f.o.t. Heavy steel rails are steady at £4 10s. net at works, and 
there is no pressure for orders, as there are plenty of contracts 
booked. 

Mr. Jeremiah Head, M. Inst. C.E., of Middlesbrough and 
London, and his son, Mr. Archibald P. Head, have gone to the 
United States, with a view of arranging for further extensions of 
the plant of the Otis Steel Company, Limited, at Cleveland, Ohio. 
This concern was established by several prominent gentlemen con- 
nected with the British iron and steel trades, who have appointed 
Mr. Jeremiah Head, as their consulting engineer. Afterwards 
Mr. Head and his son will proceed, vid the Lake Superior iron ore 
district to Western Canada, where they will examine and report 
upon some mineral and railway properties in the interests of 
British capitalists. : 

The North of England and West of Scotland steel ingot-making 
firms have petitioned Parliament against the Inspection and Regis- 
tration of Boilers Bill, Sir Joseph W. Pease, Bart., M.P., present- 
ing the petition. 

The coal trade of Northumberland and Durham has become 
very active, even more so than it generally is about the middle of 
June. There are several matters which lead to a marked improve- 
ment, the most prominent being the strike in Wales ; and in the 
Tyneside district the Newcastle races, which will next week cause 
the stoppage of nearly all the collieries, are producing extra brisk- 
ness this week, because consumers want to get as large a stock as 
possible to tide them over the period of stoppage. Steam, bunker, 
and gas coals, but more especially the first named, are in excellent 
request, and there is great pressure for deliveries, particularly for 
early deliveries. Higher prices than those of last week are secured, 
and best steam coals are quoted at 13s. per ton f.o.b., while smalls 
are at 4s. 9d. to 5s., and both are rather scarce. The demand is 
strong on export account. Unscreened bunker coals are firm at 
from 9s. to 10s. per ton f.o.b., and an uncommonly large number 
of steamers have been supplied this week. Manufacturing fuel 
sells more freely, as also does coke, and the price of the latter 
for blast-furnace purposes is 14s. per ton, delivered equal to 
Middlesbrough. Gas coals are selling well, and gas companies are 
inquiring for quotations rather freely yet, though large contracts 
have been secured of late, and the quantity of ccal available for 
sale for delivery over the next half-yearis smal]. The last portions 
of the Newcastle and Gateshead Gas Company’s contract has now 
been placed, and the prices to be paid vary between 7s. 9d. and 
8s. f.o.b., this showing an advance of ls, 3d. on last year’s con- 
tracts, or about the general advance which has been paid. The 
sinking operations at the Wearmouth Colliery, at Castletown, near 
Sunderland, which is on the site of the Castletown Steel Works, 
are nearly completed, and coal will shortly be raised. It is 
intended to erect coal staiths on the Wear, so that the coal may 
be loaded direct into the company’s steamers. 

The Northumberland miners are continuing their agitation to 
obtain as a recognised holiday the first Monday in August—the 
legal Bank Holiday. Last year they took holiday on that day 
without getting the employers’ sanction ; and this was the cause 
of some friction, as the masters did not like the way the men went 
about the business. They are not badly provided with holidays, 
for they have Christmas Day, New Year's Day, Good Friday, 
Easter Monday, Whit Monday, a day for the colliery trips, and in 
some cases for a picnicor demonstration, while each of the twenty-six 
pay Saturdays is a whole holiday. The executive of the Miners’ 
Association advise them to work as usual next Bank Holiday, and 
an endeavour will be made to come to some arrangement with 
the employers in regard to the future. 

The death is announced of Mr. William Lishman, of Herrington 
Hall, aged 68 years. For thirty-four years he was chief mining 
engineer to the Philadelphia, Newbottle, Herrington, and Houghton- 
le-Spring group of the Earl of Durham’s Lambton Collieries. He 
was born at Washington, where his father was employed as an 
overman at the colliery. After serving his articles the deceased 
obtained a position as surveyor of mines at Netherton Colliery in 
Northumberland, and when 28 years of age was promoted to the 
chief viewership of the Earl of Durham’s Lumley Colliery, succeed- 
ing the late Mr. Crawford. Five years later Mr. Heckels retired 
from the position of chief mining agent to Lord Durham’s Phila- 
delphia and Newbottle Collieries, and deceased succeeded him. 
He retired three years ago owing to failing health. Mr. Lishman 
was a recognised authority on mining matters. In the course of 
his career he had several narrow escapes from death, one of the 
occasions being after the Seaborne Colliery explosion of 1880, when 
he was conducting an exploring party. He rendered great service 
in connection with the flooding of the Philadelphia Margaret pit 
in 1885, 

Messrs. Head, Wrightson, and Co., Limited, Teesdale Ironworks, 
Thornaby-on-Tees, have secured the contract to build a bridge 
across the Wear, near Lumley Castle, Chester-le-street. The 
bridge is designed by Messrs. D. Balfour and Son, civil engineers, 
Newcastle-on-Tyne. The structure will consist of a centre span 
of 120ft., and two side spans, each 37ft. long. The main and 
approach girders are to be of mild steel lattice work, the bottom 
flanges being efficiently wind-braced and the top flanges supported 
with struts and overhead arches. The piers are each to be com- 
posed of four wrought iron piles properly braced, formed of four 
segments, riveted together, having cast iron pile points, and they 
are to be driven 21ft. below the bed of the river. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been depressed during a great part of the 
week. Merchants report that there is at the moment a remarkable 
searcity of buying orders both for home consumption and export. 
There appears to be some apprehension that a falling off generally 
may ere long be experienced in the iron trade, as presaged by the 
Board of Trade returns. However this may be, it is undisputably 
the case that exceedingly little interest is now shown in the 
warrant market. 

The Glasgow pig iron market has been flat, only a small amount 
of iron changing hands, and prices during the greater part of the 
week have again been lower. Scotch warrants have sold in limited 
quantity from 45s. 114d. to 45s, 9d. cash, and 46s. 2d. to 45s. 114d. 
one month, Cleveland warrants have been comparatively neglected 
in this market. The cash quotation has been 39s, 103d. to 39s. 94d., 
and business has been done at 40s. 1d. to 40s, one month. An 
impression seems to have got abroad that stocks of hematite at 
some makers’ works are larger than had been supposed, and the 
market for hematite warrants has lost much of its former strength. 
A limited business has been done in Cumberland warrants at 
50s. 14d. to 50s. cash, and 50s. 4d. one month. 

The Scotch makers of hematite pigs are maintaining the pro- 
duction of this class of iron to the fullest extent. Indeed, an 
additional furnace has been taken off ordinary iron and placed on 
hematite at Gartsherrie. There are now 44 furnaces making 
hematite, 31 ordinary, and six basic iron, the total of 81 comparing 
with 80 at this time last year. : 

The prices of the special brands of Scotch makers’ iron are com- 
paratively firm, while G.M.B. is slightly easier in sympathy with 
warrants. Govan and Monkland, Nos. 1, are quoted f.o.b. at 
Glasgow, 46s. 74d.; Nos. 3, 46s. 14d.; Wishaw and Carnbroe, 
Nos. 1, 46s. 9d.; Nos. 3, 46s. 3d.; Clyde, No. 1, 51s.; No. 3, 
47s, 6d.; Gartsherrie and Calder, Nos. 1, 51s. 6d.; Nos. 3, 47s. 6d.; 
Summerlee, No. 1, 52s.; No. 3, 47s. 6d.; Coltness, No. 1, 55s, 6d.; 
No. 8, 48s.; Glengarnock at Ardrossan, No. 1, 51s. 3d.; No. 3, 
46s, 3d.; Eglinton at Ardrossan or Troon and Dalmellington, at 
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Ayr, Nos. 1, 47s. 9d.; Nos. 3, 46s.; Shotts at Leith, No. 1, 52s. 
No. 3, 48s. 6d.; Carron at Grangemouth, No. 1, 52s.; No. 3, 


48s. 6d. 


apparent from the fact that Coltness iron is selling 6d. per ton 
dearer than Scotch hematite, the price quoted by merchants for 
the latter being 55s. per ton, delivered at the steel works. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6378 tons, against 8379 tons in the corresponding 


week ; and of the total there was despatched to the United | 
5, India 200, Australia 240, 






States 30 tons, South America 3: 


France 120, Germany 1220, Russia 550, Holland 200, Belgium 85, 


China and Japan 50, other countries 127 ; the coastwise shipments | 


being 3232, compared with 4504 tons in the same week of last 
year. 

The finished iron department is maintaining its position better 
than was expected. While manufacturers can now obtain the raw 


material at cheaper rates, they are obtaining full prices for their | 


products. At the same time, it should be remembered that bars, 
&c., have been cheap for a long time, the rise that had taken place 


in prices during the last two or three months being regarded as | 


very moderate in the circumstances of the trade. The steel works 
are kept running at their utmost capacity, and the makers have 
good orders on hand. 


time ago. Of course, this may be a result of the season, and a 
revival may be experienced later in the year. 

In the different branches of the engineering trade there is more 
or less activity. 

The coal shipments from Scottish ports fell off to the extent of 


20,000 tons last week, as compared with the aggregate of the pre- | 
The total | 


ceding week, but there was still a large turn over. 
reached 201,859, compared with 220,317 in the preceding week, 
and 158,771 in the corresponding week of 1897. In the market, 
however, there has been more inquiry in the last few days on 
shipping account, the Mediterranean trade being active, owing to 
the diversion of business from Cardiff. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


CONSIDERING the strike of the Association colliers, the coal 


export from Wales to foreign destinations has been well main- 
tained. i 


100,000 tons. Some of the vessels were of fair tonnage :—Genoa, 


3300 tons ; several of 2000 tons to France ; Buenos Ayres, 4000 | 


tons ; and this week promises a good total, 4800 tons going to 


Alexandria, and many ranging from 1600 tons to 2400 to France. | 
Swansea exceeded its coal export of the previous week by 20,000 | 
The chief clearances were to | 


tons, despatching in all 45,364 tons. 
France, 14,953 tons ; Sweden, 1850 tons; Germany, 1800 tons ; 
San Francisco, 11,365 tons ; and United States, in bunkers, 3810 
tons. The week’s total from Newport was still limited :—To 
foreign destinations, 4755 tons, coastwise 6264 tons, or a total of 
11,039 tons, 


Cardiff, 


‘* Patches,” deserted levels, and every possible place, not ex- | 


cluding the coal tips in the neighbourhood of collieries, are freely 
resorted to by the people for coal ; though, as regards the ‘‘ tips,” 
some of these are ‘‘reserved”’ by the owners. The coal market 
continues firm, in steam particularly. House qualities may be 


expected to decline shortly in consequence of the lessening | 
It is a long time since the house-coal owners, who | 
have bad the good fortune to be working, have obtained such | 


demand. 


a long run of high prices, which, it will be seen, show little 
alteration. 

On ‘Change, Cardiff, mid-week, the following quotations ruled :— | 
Best steam coal, 20s. to 21s. 6d.; drys, 15s. to 16s.; best Mon- 
mouthshire, 17s. to 18s.; seconds, 12s, 9d. to 13s.; best steam, 
= 10s. 9d. to 1ls.; seconds, from 8s.; No, 2 Rhondda, 12s, 9d. 
to lds. 

Swansea prices :—Anthracite coal, 12s, to 12s. 6d.; seconds, 11s. 
to lls. 6d.; ordinary large, 10s. to 10s, 6d.; small rubbly culm, 
5s. 9d. to 6s, 9d., Swansea, f.o.b. cash, thirty days, less 24. Steam 
and bituminous coals, coke, and patent fuel remain unquoted— 
prices subject to private arrangement. 

Last week Swansea despatched 11,018 tons of patent fuel. 
coal and patent fuel this port is progressing well. 

At the monthly meeting of the Harbour Trust, held on Monday, 
it was shown that, taking the five months’ trading, there had been 
an increase of about 5000 tons, but there was to be noted a 
decrease for the past month of coal and coke of 13,500 tons, and 
tin-plates of 6200 tons. Reviewing gains and losses, the conclu- | 
sion was a satisfactory one—that the trade for the month was from 
£700 to £800 better than in the corresponding month of last year. 

The total shipments of all classes of pig iron from Swansea con- | 
tinue with vigour, and show a marked increase. The result has | 
been a large reduction in stocks. In despite of this the Scotch 
market has receded, the ‘‘ bears” evidently having been at work. 
Makers’ iron remains firm, and higher prices are being realised. 
Belief is strong that when the iron and steel works re-start prices 
will improve, stocks being fairly cleared out. In pig quantities 
continue to arrive from the North of England and Scotland. The 
quotation list is again small. Glasgow pig iron warrants mid-week 
were at 45s. 104d. to 45s, 9d. cash buyers, Middlesbrough, No. 3, 
39s. 9d. prompt; other numbers in proportion. Hematite war- 
rants, 50s. to 49s. 114d. for mixed numbers f.o.b., according to 
brand. Middlesbrough hematite, 50s. 5d. Welsh bars, sheet 
iron, steel sheets, steel rails, and Bessemer steel, prices according 
to arrangements. Siemens tin-plate bars, best, £4 10s. Tin- 
plates: Bessemer steel cokes, 10s. to 10s. 3d.; Siemens coke finish, 
10s. 3d. to 10s. 6d. Ternes, per double box, 28 by 20 C., 19s. to 
21s, 6d.; best charcoal, 11s, to 12s. 6d. Block tin, £68 3s, 9d. to 
£68 12s, 6d. 

Swansea imported 3556 tons of pig iron last week, 135 tons of 
scrap steel, and 2680 tons of ironore. Last week the shipment of 
tin-plates totalled 57,202 boxes; received from works, 50,270 
boxes. Present stock in the dock warehouses and vans, 155,641 
boxes ; as against 155,353 boxes corresponding date last year. The 
shipments of tin and black plate at the port last week were only 
9093 tons, compared with May total, 1897, of 15,326 tons, a decrease 
of no less than 6233 tons. This was a great falling off, and yet in 
the teeth of it labour struggles are impending! This may well 
be termed a case of labour suicide. It may interest to give the 
destinations of last month :—Russia 1678 tons, as against 4709tons ; 
Norway 60 tons, against nil; Denmark 180 tons, against nil ; 
Germany 1820 tons, against 1543 tons; Holland 4 tons, against 
19 tons ; Belgium nil, against 31 tons; France 1242 tons, against 
1880 tons; Portugal 360 tons, against 826 tons; Italy 453 tons, 
against 887 tons; Austria 294 tons, against 44 tons; Straits 
Settlements, &c., nil, against 1197 tons ; United States 3002 tons, 

against 4190 tons, 

It is expected that some of the tin-plate works will be closed 


So in | 





down at the end of the month. Last week the output of steel | been sold to Germany and Luxembu 
ingots was slightly in excess of the preceding week. At Pontar- | demand for iron and steel manufacture 
dawe the full complement of furnaces were smelting ; five at Upper | ing lately; merchant iron and girders for export are quoted 
Forest, two at Duffryn, two at Cwmfelin, and the same number at £5 2s, 
Wright and Butters and the Millbrook as in my last report. At | prospects, 


the latter the bar mill was unable to do a full week, and Upper 
Forest was incommoded by non-arrival of ingots. The bar mills 
generally are busy, and most of the full complement of mills, tin 
and sheet, are in full activity. The Standard Engineering sheds 
are as busy as can be, owing to compulsory overtime. 

At Briton Ferry eighteen mills were in full drive all the week, 
and at the Briton Ferry works, the Albion and Briton Ferry steel 
works, there has been no cessation of briskness, 

It is reported that on the 21st there will be a temporary stop- 


| 





c It is worthy of note, however, that ship- | 
building orders are not nearly so plentiful as they were a short | 


During six days of last week Cardiff despatched over | 


Importation of coal from Staffordshire and other | 
quarters continues, also quantities of gas coal to Swansea and | 


| taken place in quotations, but most articles of iron and steel, even 


the following statements have been published, 
two private ironworks produced 35,660,000 pud of pig iron, about 
four million pud more than in the year before; while the eight 
Government works produced 4,997,000 pud, or one million pud 
more than in the year before ; the increase in output amounting 
to about five million pud, or 15 per cent, 


| 
| works will be put up for auction. ‘Two thousand men employed. 


At Llanelly 


At Cardiff patent fuel is being quoted at 16s, to 18s.; foundry 
coke, 21s, to 23s.; and furnace coke, 18s. to 19s. 
| 1 regret to announce the death at Cardiff of Mr. W. E. Kochs, 
| M.1.M.E, 
the kingdom. He came to England in connection with the Inter- 
national Exhibition of 1862, and held a prominent post in the 
engineers’ office for that great work. Engineering work in Lanca- 


| shire followed. 
to the Llynvi, Tondu, Ogmore Coal and Iron Company, where he 
carried out important work in connection with blast furnaces, 
mills, forges, and collieries. In 1881 he was identified with 
| Cyfarthfa Works, where he remained several years, and of late he 
has conducted a business as mining engineer in Cardiff. He was a 
man of approved and varied ability, and was 69 at the time of 
his death, which occurred after a brief illness and a painful 
operation. 
The fight for the Windsor Dock has unquestionably been a 

| battle royal, and a variety of interesting evidence has been given 
both for and against. The examination of Mr. James Hurman, of 
the Cardiff Railway, as the Bute Dock Company is now called, 
yielded a good deal of subject matter for retiection. One of his 
contentions was, that if the tips at the West Docks were raised, the 
Tatf could deal with 1} million tons per annum. Mr. Strain, one of 
the directors of the large new colliery at Llanbradach, gave his 
idea of the future of the Welsh coal trade in anything but the 
mood of an optimist. He was doubtful if the old rate of output 
could be maintained, as large collieries had been opened in India, 
Australia, Japan, British Columbia, and on the East and West 
Coasts of America. He thought that labour difficulties, especially 
in South Wales, and the effect of recent legislation, would decrease 
output, as English coalowners would be less able to compete with 
foreign. South Wales coal he considered the most ye coal in 
| the world to work. The financial results of the past few years 
were not such as to tempt capitalists to invest in new sinkings. 
It speaks well for vigorous work that Llanbradach colliery has 
—Mr. Strain remarked—an output of 10,000 tons a week, 62 per 
cent. of which went to Cardiff, 18 per cent. to Penarth, and 20 per 
cent. to Barry. 
Mr. Hurman stated in his evidence that the capacity of the Bute 
Dock was eleven million tons annually. In 1903, when the new 
Bute Docks would be “4 mag the capacity would be 295 millions. 
An inquiry has just been held at Swansea by Mr. Ducat, Local 
Government Inspector, in response to an application of the Cor- 
poration to borrow £6000 for street improvements, extension of 
| water mains, &c. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Ir is gratifying to be able to state that demand as well as 
activity have been steadily improving on the iron and steel market 
during the week now past. 

The blast-furnace works of Silesia are briskly employed, and as 
| inquiry increases, and stocks are comparatively small, a slight rise 
in quotations is generally expected to take place in a week or two. 
| Exports in pig as well as in manufactured iron have been fairly 
| good, numerous orders coming in from the Polish frontier district ; 
especially the heavier sorts of bars, girders, plates, and corrugated 
sheets are very well inquired for. An cmaeaneny brisk trade is 
done in all sorts of heavy plates for shipbuilding as well as for 
machine and boiler-making purposes, and the prices realised are, 
as a rule, satisfactory ; very long terms of delivery are the order 
of the day. A strong business is likewise done in pipes, and in 
iron and steel manufactured goods. A a meeting of the Upper 
Silesian rolling-mills, held in Gleirvitz on the 4th inst, a further 
rise M. 5 p.t. for bars has been resolved upon. 

The coal market in Upper Silesia is steadily engaged, although 
demand has been partially reduced ; al] sorts of engine fuel, how- 
ever, remain in extremely good request. 

The upward movement on the Rhenish- Westphalian iron 
market has continued all through last week, nearly all branches of 
the iron industry being at present vigorously engaged. Orders 
are plentiful. Alterations of importance cannot be stated to have 


sheets and bars that had been neglected for a long time, fetch 
pretty satisfactory prices. 

In Siegerland iron ore a fair business is done, and shipments 
in foreign ore, especially in Luxemburg-Lorraine minette, are 
large. Imports in Spanish and in Swedish iron ore have, likewise, 
increased upon the week. Siegerland spathose iron ore is quoted 
M. 11°30 p.t.; roasted ditto, M.15to 16°70 p.t. Red minette, 
40 p.c. contents, stands on M. 4°50 to 4°80 p.t.; the same 
37 p.c. M. 2°40 to 2°60 p.t. net at mines. For pig iron the 
demand is very large, order books are well filled, and the works 
are sure to be vigorously engaged for some months ahead. Stocks 
have been decreasing considerably. A steady and full business is 
being done in malleable iron ; prices are very firm, but have not 
advanced since previous letters. In girders, as well as in 
bars, a good trade is done ; especially for the last-named article a 
distinct improvement in demand is noticeable, and this has not 
been without influence on prices, M. 125 p.t. being now frequently 
paid for best sorts, while some weeks ago M. 120 p.t. only could 
be obtained. Sheets have likewise been realising better prices, 
Heavy plates are comparatively depressed, owing to strong foreign 
competition ; and prices, though fairly remunerative, leave room 
for improvement. A lively business continues to be done in wire 
rods, prices being, for orders for 300 t. and more, M. 123; for 
100 to 299 t., M. 124; 50 to 99 t., M. 125; and for orders under 
50 t., M. 126 p.t. at works, All the machine and construction 
shops are vigorously engaged, and fresh orders come in regularly. 
Both private and Government orders continue to increase at the 
wagon factories. Tubes are in strong request for foreign and inland 
consumption—in fact, they have not been in better request for 

resent year 690,745 t. 


years. 

The Saar collieries produced in May of ; 
coal, consumption amounting to 690,566 t. During the same period 
last year 668,590 t. were produced and 663,115 t. consumed. 

As this year’s harvest promises to be favourable,’ the demand for 
merchant iron has of late been improving on the Austro-Hungarian 
iron market, the smaller dealers, who had been showing consider- 
able reserve, begin to replenish their stocks, expecting a strong 
demand immediately after the harvest. Sheetsand wire continue 
in dull request. 

There has been a marked inclination towards improvement on the 
French iron market during the last week, demand and inquiry 
having increased in nearly all departments. Prices for heavy 
om have been fixed on 160f. p.t., light section rails fetching 

74f. p.t. 

The Belgian iron trade is pretty active, pig iron being in fair 
request, and as stocks are limited the present lively demand is 
expected to cause a rise in prices. Large lots of pig iron have 

at 48f. p.t. Foreign 
goods has been improy- 


The construction shops are well engaged, and have good 


page of works at Morristown, while the Upper Forest tin-plate 


at the three works, the men are working on a 
The firmness of the special brands of ordinary Scotch iron is | twenty-eight days’ notice, to expire in June. 


As a mining engineer he was well known throughout 


In 1873 he came to South Wales as chief engineer 


—= 
furnaces rose to 117 in the year now past. Production in gold 
likewise, shows an increase, being for 1896 586 pud, while in 
1897 622 pud were produced. A stronger increase still js notice. 
able in the output of a, 293 pud having been produced te 
1896, and 344 pud in 1897, the increase amounting to 51 pu: 


1 
17 per cent, a 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 8th. 

THE favourable financial condition, and the willingness of 
financial institutions to lend money, are both conspiring to ey. 
courage a certain class of industrial and commercial enterprises 
that will greatly benefit the iron and steel trades, The iron 
makers have nothing to justly complain of, but there is a restlegs. 
ness over the hesitating action of some railway managers, who we 
all thought would be at work before this, There is encouraging 
railway building activity in the Winnipeg —— of Canada, and it 
extends in some measure to the northern border States of the 
American Union. There is also some activity in the South-West 
and Mexico, but we await the great movement in the populous jp. 
terior, where projected railway work has been hanging fire for severa| 
years. Car and locomotive building work is active, and the rail. 
way people will want about all the rolling stock and motive power 
that can be turned out. Export requirements as to engines and 
as to small machinery and tools are assuming favourable propor. 
tions. The blast furnace production continues at the 12,000,000 
tons per year limit, and this will be demonstrated to be too little 
when the energies of the country are harnessed. The steel mills 
are busy, except in rails, The plate mills have more to do than 
any other class of mills, and the developments of the past three or 
four days show that some 14,000 tons of plates, including some 
shapes, will soon be wanted. Such activity as this arouses appre- 
hensions that a general hardening of values may set in. Such a 
result is more likely in merchant steel than bars or shapes. The 
war disturbances have no appreciable effect on trade. 

A Bill providing 400,000,000 dols., to pay for our brush with 
Spain, will soon pass, All railway reports are favourable. Rates 
of money are low under plethoric conditions, and this stimulates 
borrowing, and is leading to the laying out of much new work, and 
the reviving of projects looking to great outlays. The free gold 
in the Government treasury is down to 171,000,000 dols. This 
condition points to an era of industrial activity, which, as has 
heretofore happened, may be followed by an advance in prices, 
An advance has long been contemplated by financiers and others 
who watch the general drift of things. There are many things 
pointing to this ; but it is to be observed that productive capacity 
has been enlarged in all the leading industries, in anticipation, as 
it were, of such a condition. The iron and steel mills are pretty 
busy. A large amount of summer work has been secured, espe- 
cially for the plate and structural and merchant steel mills, 
Besides the good business done, engineers are now completing 
specifications for works that call for some 35,000 tons of plates, 
shapes, &c. ; but it is probable that this will be slipped in quietly 
without disturbing the market. Steel rail mills are in need of 
summer work. Bar mills East are half employed ; in the West, as 
a rule, on full time. All sheet mills are doing well. Stove 
foundries are busy. Gas engine builders are filling up. The 
steam engine works are doing well, and those fitted for turning 
out engines of unusual capacity have the best orders. The indus- 
trial conditions will now improve faster under strong financial aid. 
Much new work was brought to the notice of steel makers last 
week. Prices have been asked on large lots of billets. Merchant 
bar iron sells at 20 dols, per ton at Western mills, Old rails are 
under active inquiry, and two or three Southern roads are figuring 
or swapping large stocks for new rails. 

Normal conditions are returning in wheat. A great increase in 
the wheat area has been planted, and the estimates of the neat 
crop run into phenomenal figures. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


No quotations for either steam or house coal. Coal exports for 
week ending June 11th were:—Foreign, 4775 tons ; and coastwise, 
6264 tons. Imports for week ending June 14th were :-—Pig iron, 
1530 tons; scrap iron, 177 tons; pitch, 100 tons; old rails, 25 tons: 
pitwood, 120 tons ; 1 cargo of timber ; 2038 bags of cement ; and 
o3 tons straw. 

Pig iron: Scotch warrants, 45s, 95d.; hematite warrants, 50s. 04d., 
f.o.b, Cumberland ; Middlesbrough No. 3, 39s. 11d. prompt; Mid- 
dlesbrough hematite, 50s. 6d. Iron ore: Rubio, 13s. 6d. to 13s, 9d.; 
Tafna, 13s, to 13s. 3d. Steel: Siemens steel tin-plate bars, £4 10s. 
delivered in the district, cash. Tin-plates: Bessemer steel coke, 
9s, 9d.; Siemens, coke finish, 10s. Pitwood, 15s. 9d. to lbs, 
London Exchange Telegram: Copper, £50 2s, 6d,; Straits tin, 
£68 2s, 6d. 


THE 








THE Parts EXHIBITION oF 1900.—The Royal Commission are now 
prepared to circulate information. The classification and rules 
for exhibitors, together with forms of application for space, can be 
obtained from the Secretary of the Royal Commission, Paris Exhi- 
bition, 1900, St. Stephen’s House, Westminster, $,W 

New U.S. BarrLesuirs.—A description of the new battleship 
launched in May was given recently, and the Government has now 
invited tenders for three more battleships and four coast-defence 
monitors. The battleships are not to cost more than £600,000 each, 
exclusive of armour and armament. The length on the water- 
line will be 368ft.; extreme beam, 93ft.; mean draught, 234ft.; 
displacement, 11,500 tons; coal capacity, 1200 tons, The hulls 
will be of steel, with double bottoms, not sheathed, and will have 
close water-tight sub-divisions, with high freeboard, and berth 
accommodation between decks above water. No sails will be carried, 
but there will be two military masts, with fighting tops. Each 
ship will have twin screws, driven by vertical triple-expansion 
engines of the four-cylinder type, placed in separate water-tight 
compartments. The speed is to be 16 knots, and if it falls below 
15 knots the ships may be rejected, or accepted at a reduced price. 
The three ships are to be completed within three years, The side 
armour belt will be 7ft. 6in. wide, 16in. thick at the engine and 
boiler spaces, and tapering forward to a uniform thickness of din. 
The transverse armour forward and aft will be at least 12in. thick. 
The barbettes for the 13in. guns are to have a thickness of 13in. of 
armour protection, except in the rear, where it will be reduced to 
10in. The turret armour is to be 14in. throughout. The ships’ 
sides above the armour belt to the main deck are to be protected 
by 54in. of armour, behind part of which coal is to be carried for 
further protection. A protective deck throughout the length of 
the vessel is to be provided, having an extreme thickness of 2}in. 
where flat and 34in. forward and din. thick aft. Cellulose belts are to 
be fitted along the whole length of the ship. The conning towers 
are to have 10in. protection. An additional armoured station aft 
is to be protected with 7in. of plates. All 6in, guns will be 
protected by armour of dsin, and 4in, splinter bulkhead between 
the guns, All small guns will have shield protection and extra 





In the Barnaul district, in Siberia, rich layers of gold have 


recently been found. 


Concerning output of iron, gold, and platinum in the Ural district, 
In 1897 the sixty- 


The number of blast 





vessel will have magazine room for 449 tons of ammunition. ‘ 
submerged torpedo tubes and eight 17ft. torpedo tubes will 
include the remainder of the batteries. 
tion hoists are to be operated by electricity. 


plating around the sides, The batteries of the ships will comprise 
four 13 in. guns in two turrets, one forward and one aft, in broad- 
side on main deck, and ten 6in. on the main decks and four on the 
upper deck within the superstructure, The secondary batteries 


will consist of twenty-four rapid-fire and machine guns. — 
wo 


The turrets and ammuni- 
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THE PATENT JOURNAL. 
Condensed from “ The Forres a Oficial Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated" the 
name and address of the communicating party are 
printed in italics. 


2nd June, 1898. 
12,362. Gearina for Roap VeLocirgpsgs, G. <Bowmar, 


London. 
12,3038. Prorecrors for Giass Cuimneys, I. Watts, 





12,364. SKETCHING Book, C. Hayes, Addlestone, 

Surrey. 

12,365. PorrasLe Evecrric Lamps, 8. F. Walker, 
iff 





diff. 

12, 366, CycList’s Mar Ho.prr, W. F. Austin, Stor- 

mn, Sussex. 

. REPEATING Fire-arMs, A. Lines, Deal. 

308, OPENING Sash WINDOWS INWARDLY, J. Cook, 
“Glasgow. 

2,369, WHEEL Tires, J. Brown, London. 

2,37 . Fare Reoisrer, E. Fuchs, London. 

),371. ATTACHMENTS for SEED-PLANTING IMPLEMENTS, 

A. R. Young, London. 

12,372. LynerR Tuse for Preumatic Tires, J. Dunn, 
jun., J. and W. L. Dunn, and H. B. Smith, Glasgow. 

12,373. MacuINERY for MAKING Paper Baus, ©. Chad- 
wick, Oldham. 

12,374. PHotograpus, C. Bollé.—(W. Bahre, Germany.) 

12,375. Copyinc PHonecrams, C. Bollé.—(W. Bahre, 
Germany.) 

2,376, HoRsEsHoK Nai.s, J. Swalwell, Newport, Mon. 

12,377. Tray for Srori Fruits, J. Knight, Broad 
Oak, near Ross-on-Wye. 

12,378. SuprLyine, &c., WareR to FiLTER Beps, 8. H. 
Adams, Harrogate. 

2,379. MORDANTING Hanks of Yarn, W. P. Thompson. 
—(B. Cohnen, Germany.) 

12,380. Motion of Seur-actinG Muxes, A. Lees and 
Co., Limited, and J. Clegg, Manchester. 

12, 381. WEIGHTING Ro.uers, A. Lees and Co., Limited, 
and J. Clegg, Manchester. ; 

12,382. Larue Cuucks, 8. H. Hamer, Halifax. 

12,383. Mecnanism for PrRintina Mac HINES, G. A. 
Pindar, Scarborough. 

12,384. Heatinc by Hot-warer, J. T. Cope, Bir- 
mingham, 

12,385. Winpow-sasu Fasteners, G. Tomkinson, Bir- 
mingham. 

12,386. Curtinc Har Brias, H. H. and A. Turner.- 
(J. Agar, United States.) 

12,387. Manuracture of Tusgs, W. Smith, Newcastle- 
on-Tyne. 

12,888. SHutTLE Guarps, T. 












Morris and J. Cook, 


Bolton. 
12,389. Hats, F. J. Turner, Liverpool. 
12,390. PREVENTING Sominc of Bortt. gs, Major and 





Co., Limited, Hull. 

— Cover for the Szats of Tramcars, W. Hussey, 

peds. 

12,392, Eua Hovpers, W. Ledger, Stoke-on-Trent. 
12,303. PrRopELLina Bicyciges, G. N. Hodson, Bray, 
Co. Wicklow. 
12,304. ATTACHMENT for LANDING Nets, C. E. Cummins, 

Durham. 

12,305. SELF-ACTING 
London. 

12,396. Removine O11 from Water, W. Weir and J. R 
Richmond, Glasgow. 

12,397. RecuLcating Workin of Sicnas, G, Gowling 

nd J. Duncan, Glasgow. 

2,308. GEAR-SHIFTING Lever, G. Lewis, 
Gloucestershire. ‘ 

12,399. Domestic Ick-MAKING APPARATUS, H. J. West 
London. 

12,400. Rotters for WasuHinc Purposes, R. J. C. 
Mitchell, Manchester. 

12,401. GeNnERATION of ACETYLENE Gas, J. E. Scarth, 
Leeds. 

12,402. METAL 
London. 

12,403. SHarr Macuines, H. Schnieder, Diisseldorf, 
Germany. 

12,404. SHor Firing in Coat Mings, C. H. Curtis, 
D. J. Metcalfe, A. F. Hargreaves, and A. C. Pe: arcy, 
London. 

12,405. Prrumatic Extension Cracutcn, R. Cobham, 
Southport. 

12,406. Porrers’ Wuiruers, W. F. Richmond and C. 
Stockton, Longton Ironworks, Staffordshire. 

12,407. Oroans, J. J. Binns, London. 

12,408. Means for DistrinutTinc Perrumgs, H. Black- 
burn, London. 

12,409. Lamps, A. J. Boult.—(J. F. Randolph, United 
States, 

12,410. Beps, J. Russell, Leeds. 

12,411. Apptiance for Opentnc Oysters, P. Herting, 
Glasgow. 

—_ RETAINING MALT Sepiment, A. H. Mitchell, 
London. 

12,413. Coin-rreED Apparatus, G. J. C. D'Y. Skinner, 
London. 

2,414. Carrs, H. Boddy, London. 

aie Kivetoscorss, F. Wolff, London. 

12,416. TREATING SEAWEED, A. Krefting, London. 

12,417. VEHICLES, The Bristol Wagon and Carriage 
Works Company, Limited, J. McDonald, and W. 8 
Hek, London. 

12,418. Lone Arm, J. L. Sardy, London. 

12,419. Drinkinc Grass for ‘TRAV ELLERS, E. 
London. 

12,420. ConvertiNG TirEs into BiLLets, P. Robinson, 
Birmingham. : 

12,421. Clocks, W. P. Thompson. +{(@. Junyhuns, Ger- 
many.) 

12,422. Topacco Cans, KE. J. Hutchin and W. Con- 
stable, Liverpool. 

13,423. ELectricSwitcues, A. Vandam and T. H. Marsh, 
London. 

12,424, Reautators, H. J. Eilers and C. de Bruyne, 
Liverpool. 

12,425, ARMOURED FLEXIBLE TuBgs, 8, Frank, London. 

12,426. Vatves, 8. Frank, London. 

12,427. Fast Cotourine Martrers, A. G. Creen, A. R. 
V ahl, and The Clayton Aniline Company, Limited, 
London. 

12,428. CLorH-NAPPING Macuing, H. H. Lake —(D, 
Gessner, United States.) 

12,429. Puzziz, G. F. A. Brown, London. 

12,430. Enoines, 8S. Lloyd, London. 

12,431. Propucina Evecrricity, E. J. Preston.—(Th¢ 
Gould Coupler Company, United States.) 

12,432. Cycixs, T. J. Psimenos, London. 

12,433. IGnition Gear for ENGINES, F. 
London, 

12,434. Stoves, E. Burden, London. 

12,435. Cuary Currers, A, and F, Shuttleworth, and 
R. Gamble, London. 

12,436. SeraratTion of Sorr Sperrer, W. 
London. 

12,437, Erectric Arc Lamps, C. Oliver, London. 

12}438. LEAK-INDICATING APPARATUS, M. Kallmann, 
London. 

12,439. Apparatus for Dreparna, M. M. J. O. O'Conor, 
London. 

12,440. Apparatus for Dryine, 8S. Wilson, London. 





VerMIN Traps, E. J. Pike, 








Charfield, 


ENGRAVING Macuines, B. Jackson, 


Horsey, 





R. Simms, 


Skaife, 


8rd June, 1898 


a CoaL-sortTiING Betts, T. N. Turner, Notting- 

lam, 

12,442. HotpinG CONNECTING - Rop, W. 
Dursley, Gloucestershire. 

12,443. FoorpaLt Biappers, W. L. Adams and A. W. 
Fenton, Lowestoft. 

12,444, Bepsreaps, 8. I. Whitfield, Birmingham. 

12,445. Ventctes for TRANsPoRTING OIL, T. Davies, 
Liverpool. 





Dauncey, | 


12,446. CycLe Hus, J. E. 
London. 

12,447. Serarator, T. Phipps, Northampton. 

12, oe LEAD Pipine, A. Barraclough « and C 0., Limited, 

A. Beaumont, and A. Barraclough, Huddersfield. 

12,400. Device for Currina Meat, H. Claughton, 
Liverpool. 

12,450. Securine Lips of Boxgs, 
chester. 

12,451. Skates, R. F. Drury.—(7The Stary Manufactur- 
ing Company, Limited, Canada.) 

12,452. FLowER Ho.pers, N. 
Heath, Surrey. 

12,453. Besnives, H. J. Sams, Bristol. 

12,454. Drivine Gxar, J. 8. Critchley and A. J. Drake, 
Coventry. 

12,455, ANTI-VIBRATING VELOCIPEDES, A. C. W. Baxter, 
Birmingham. 

12,456. CANISTERS CONTAINING PRESERVES, W. Waller, 
London. 
12,457. Mera Covers for Juas, J. Clarke, 
Staffordshire. 

12,458. Mup Guarvps for Cycies, R. W. Hearnden, 
Maidstone. 

12,459. Perper Mitt and Sarr Houper, G. A. Slight, 
Glasgow. 


Preston and B. Wharton, 


F. Heywood, Man- 


Bennett, Thornton 








Cobridge, 


12,460. Boxssins, F. Lawson and J. Henderson, 
Glasgow. 

12,461. “ Fenpers” for Moror-cars, J. W. Towle, 
Dublin. 










12,462. CARTRIDGE Caszs, C. Salmon and J. Ramsay, 
critl 


1. 

2,463. RoTARY-PRESSURE STEAM Moror, R. Cole, Bir- 
mingham. 

12,464. SMOKE-CONSUMING APPARATUS, A. W. Cameron, 
Glasgow 

2,465, Sprincs for Looms, E. Brierley, Rochdale. 

12,466, CoLouRING Matter, A, Ashworthand J. Biirger, 
Bury. 

12,467. Tikes of Cycigs, J. 
mingham. 

12,468, Pygumatic Tires for CycLes, R. Brawn, Bir- 
mingham. 

12,469. GENERATING ACETYLENE Gas, E. L. Levetus, 
Leeds. 

12,470. Hinces, B. Krasselt, Berlin. 


Todd and B. Felce, Bir- 


12,471. ELECTRICALLY-PROPELLED Cars, L. Coudat, 
London. 

12,472. NAVIGABLE VessELs, H. 8. Hele-Shaw, Liver- 
pool. 

12,478. Wasuina Linen, J. Nadler and R. Merkelt, 
London. 


12,474. Woopen Boxss, P. 8. Brown, Glasgow. 

2,475. Dress Surrts, T. M. Wilson, Glasgow. 

12,476. GLossina Irons, A. W. Pe vole, Newcastld, Staf- 
fordshire. 

12,477. CycLe-Lock, H. Alker, London. 

12,478. Recerractes for FLowers, A. 
London. 

12,479. Founpry Supports, R. L. Knoblaugh, Grant, 
and Maddisons, Southampton. 

12,480. Sypuons for Fitinc Borries with LiquIDs, 





Chandler, 


R. J. Cousins, A. P. Prout and J. W. Flower, 
London. 
12,481. ALumMinium ALLoys, C. Heap and T. Oddy, 


London, 

12,482. FeepiInG APPLIANCE for Horses, 
London. 

12,483. MetHop of CoLouRING 
London. 

2,484. TREATMENT of Fibrous MATERIAL, C. Weygang, 
Gravesend. 

12,485. SreamM Boicers for Locomotives, H. Thuile, 
London. 

12,486. Borrie Wasuine, R. Voigt and E. Miurich, 
London. 

12,487. ACETYLENE Gas Lamps, E. J. Edwardes, London. 

12,488. AIR-INFLATED WHEEL TrirREs, J. H. Morgan, 

| London. 

| 12,489. Stuper, R., J., and H. Wilder, London. 

12,490. Spoo_s, G. Walker, London. 

12,491. Gas Generator, A. J. Boult.—(Societe Italiana 
Pel Carburo di Calcio acetilene ed altri gas, Italy.) 

12,492. Psrecmatric Tires, J. 8S. W. Edmunds, 

don 

2,4 Pump Connections for Tires, J. and H. Jelley, 

| y? ondon. 
12,404. WASHING 
Richardson, Belgivn.) 
12,495. Gas Meters, C. D. 
Norway.) 

12,496. Suears, C. E. Fry, London. 

12,497. MEANS of PROPELLING SteaMsuIPs, H. A. Boes, 
London. 

| 12,498. Dryinc Cr 
London. 

12,499. RecorpInG PuoroGRaPuic Pictures, C, Raleigh, 
London. 

12,500. ACETYLENE GENERATORS, W. Sassmann, Cologne, 
Germany. 

12,501. Tank for FLUID GAsEs, 
Germany. 

12,502. WasHinG Macuing¢, A. A. Casler and T. B. Crary, 
London. 

903. RepucinG ALuminium, G. Schwahn, St. Louis, 

nited States. 


C. Marquardsen, 


Yarns, W. Shaw, 











Compounps, E. L. Blosse.—-{(6. J. de 





Abel.(7. T. Somerville, 





anks for VeHicLes, W. Hyslop, 


I. Qurin, Henmarkt, 














12,504. Fasrics for Bopy Brxrs, &c., M. Wilson, 
London 
12,505. Ian1vinc Gas, H. W. Crowther and H. G. Harris, 


London. 

‘ . Bicyc es, W. Baines, London. 

VaLvE for Stream Borers, L. Schneider, 
London. 

12,508. Propuction of CHEMICAL Compounpbs, 8. 
Rosenblum and the Commercial Ozone Syndicate, 
Limited, London. 

12,509. Burrers, the Westinghouse Brake Company, 
Limited.(G@. Westinghouse, United States.) 

12,510. AcETYLENE Gas, UO. Ernst and A. Philips, 
Liverpool. 

12,511. Lamps, O. Riebensahm, J. Pleichati, H. Frie- 
deburg, and E. Kriiger, London. 

12,512. Beverace, J. Csaplovics and J. 
London. 

12 a Bicyeigs, R. 8. May, London. 

12)514 . ALARM for Lirrs, A. Pope ard A. B. Rayner, 
London. 

12,515. FasTentna Device for Co.vars, W. T. Jamison, 
London. 

12,516. Loapine Firg-arMs, H. W. 
London. 

12,517. SounD Visrator for P1aNnos, M. Sieveking, 
London. 

12.518. Drivinc Cuatns for Venicies, C. E. Tomlinson, 
London. 

12,519. Suigts, G. F. 
Scotia.) 

12,520. WATER-cLOsETs, F. Ferracciu, London. 

2,521. Mgans of MEasurtNe Human Forczg, R. Funke, 
London. 

12,522. Dritu SuHapina, G. C. Marks.—(A. Smith, South 
—_ Republic. 

. Brackets, R. W. Oughton, a 





Zaborszky, 


Gabbeit-Fairfax, 


Redfern.—(J. Forbes, Nova 












12524, FoLpING Bow INSTRUMENTS, E. T. Markham, 
London. 
12,525. IMPROVED ADVERTISING LETTER, E. Boutry, 


London. 
4th June, 1898, 
12,526. Brcycie, J. Pledger and G. Cowell, Waltham- 
stow, Essex. 
12,527. BamBoo Bicycle HanpDix, A. Adams, Birming- 
|} ham. 
2,528. PHorocrRapuic SHuTTeRs, J. E, 
Itrincham. 
SrrRine-curting Rines, C. 
A? alias. 
12,530. 
London. 





Thornton, 






Espagne, fils, 


ACETYLENE Gas GENERATORS, A. Hallet, 








| 12,531. APPARATUS for VENTILATING Rooms, W. Birch, 

| Sheffield. 

12,582. Cop Sprnninc and WINDING FraMgs, A. Balfour, 
Dundee. 





12,583. FasTENING the Suarrs of VenIczs, J. B. Jamet, 

Glasgow. 

12,534. Scnoor States and WritinG Tasiets, K. Wex, | 

Halifax. 

12,535. NEUTRALISATION of Opours, A. Heidenhain, 

Liverpool. 

12,536. ADvERTISING, J. C. B. Taylor, Bath. 

12,537. Removina Soi, M. Ash and A. 8. Thorne, 

London. 

12,538. Wrencues, H. L. Butler, London. 

12,539. IMPROVED RAILROAD SLEEPER, W. ‘I’. Wilkinson, 

London. } 

12,540. Prore.cers, C. W. Foster, London. | 

1, 541. Pneumatic Trres for Cycies, E. Alexander, | 
| 
| 
| 








Dundee. 

12,542. Coverines for Books, C. E. Scarse, Birming- 

ham. 

12,543. Dryinc Apparatus, T. P. Richards, Liverpoel. 

12,544. Cycie, C. Goodrich, J. Dolmage, and T. Forsyth, 
Dublin. 

12,545. Basy Cuair, D. Templeton, Glasgow. 

12,546. Suurrer for CatrLe SuHeps, J. B. Pearson, | 
Dublin. 

12,547. Enoines, J. E. Thornton and J. P. Lee, Altrin- 
cham. 

12,548. WarER-TUBE STEAM Boiers, J. Were, Glasgow. | 

12,549. Means for the Batine of Skins, J T., Wood, | 
Nottingham. } 

12,550. AERIAL ExTENSION Fire-Escapes, T. P. Purcell, 
Dublin. 

12,551. Cases for Borries of Liquips, F. 
London. 


Walker, 


and J. Ducket, Burnley. 

12,553. Susstirute for Leatuer, W. W. 
Glasgow. 

12,554. CoLLtars, W. 


Ui ited States. P 
. r . B. Bamford, London. 

7 H. Harvey, Bristol. 

. Usinc -, Phe for Ick Cream, L. 
London. 
558. Pins, J. Grant, London. 
12,550. ARRESTING Sparks from Curmney, A. J. Wilton, 
London. 


McLaurin, 


Fairweather.—{(J. C. Fessenden, 







Farrington, 








60. Brooms, E. A. Turner, Leytonstone. 
2,561. Map Houprr, L. E. 8. Wood, London. 
2 Morors, F. Preston and Co., Limited, and C. 





A. Mathey, London. 

12,563. Suips’ Leak Stoppers, N. McE. 8. Douglas, 
London. 

12,564. Puorocrapus, I. Faris and F. W. 
London. 

12,565. Gor Practice Apparatus, F. W. Brewster, 
London. 

12,566. Tires, F. T. Toni, London. 

12,567. Prorractors, R. M. Mark, ae um. 

12,568. Lusricators, W. P. Thompson. HAThe Firm of 

ig and Vraalsen, Norway.) 

12,569. Wire Fences, J. J. Ward.—(/. and F. Ward, 

Cape Colony.) 


Mason, 







London. 
12,571. Pickinc Banps, A. J. Boult.—(4. 
ance. 
2,572. VESSELS for Gasgous Liquips, H. Lowenfeld, 
London. 


Marchet, 








London, 
12,574. 
London. 
12,575. Fire ExtincuisHers, A. J. Boult.—(C. H. 
Forrester, J. A. Meldrum, F. G. and M. G. Anderson, 
Canada.) 


12,576. Sanp Vatves for Fitters, W. W. Wilson, 
London. 
12,577. CoIn-conTROLLED Apparatus, T. D. Dundas, 


London. 

12,578. ALARM Bext for Bicycies, P. H. J. Serivener, 
Lenton. 

12,579. Socks, E. B. Levack, London. 





13! 500. Evecrric Casirs, F. and S. Cheesman, 
London. 

12,581. EXTINGUISHING o Lamps, E. Doman, London. 

12 Bicycve Rest, E. A. le Gros, Manora, Karachi. 

12, TYPE-PRINTING Macutines, A. L. Shepard, 
London. 

12,584. Paper, J. Imray. — (Société anonyme A. 


Roudillon et Cie., F 

12,585. Opentnc Merat Canisters, G. W. 
London. 

12,586. FeEpinG Gas Retorts, C. D. Abel.—(Société 
anonyit Continentale pour la Fabrication des 
Compteurs a Gaz et autres Appareils, France.) 
$ . ScREENS, C. E. Mumford, London. 

2. AUTOMATIC GAS-VENDING MACHINE, C. P. Mayer, 
5 RN 

12,589. CorN-coNTROLLED Apparatus, C. P. Mayer, 
London. 

590. FIRE-IGNITER, H. Kuappe, London. 

2.591. VALVE OrERATING MECHANISM, A. S. Francis, 

London. 

12,592. Osrarntnc Errects for THEATRES, J. Hont, 
London. 

12,593. SPRINKLER Top for Perrumes, H. 
London. 

12,594. ImpRovED PostaL ENVELOPES, 8. A. Stewart, 
London. 

12,595. Orro Boarps, G. 


vance.) 





Baker, 





12 





C. Quelch, 


Rimell and G. Moody, 





London. 

12,596. NiTRO- ANILINE, K. Elbs and A. Wiilfine, 
London. 

12,597. ARTICLES having TwistED Stems, F. T. Giles, 


London. 

12,598. Jornts for Pires, P. Hulburd and J. M. Hall, 
London. 

12,599. ARTIFICIAL WHALEBONE, W. A.C. Hunkerpdller, 
London. 

12,600. SEPARATING O11 from FrEp-waTER, A. J. Cook, 
London. 

12,601. DroportsinG DisinrectinG AGENT, H. A. Hob- 
son, London. 

12,602. SEWAGE-PURIFYING 
London. 

12,608. BicycLE PrRopeELLING Powrr, W. H. Landels, 
London. 

12,604. ELecTRICc 
London. 

12,605. Draining Macuines, J. B. Durrant and J. E. 
Dunn, London. 

12,606. EvecrricaL Firinc Krys, C. A. 
London. 

12,607. LanrEeRNs, E. M. Rosenbluth, London. 

12,608. Srones for ENAMELLING PuRposgs, J. Nitelet, 
F. E. A. L. Z. de Bal and 8S. A. Letts, London. 

12,609. CoIN-FREED MECHANISM, A. = Elliot, London. 

12,610. Cookinc UveEnsits, M. M. Anderson, 
London. 

12,611. Tires, H. H. Lake.—(D. H. Bradlee and J. M. 
Hall, United States.) 

12,612. OBTAINING STERILISED Raw Meat, F. Grognet, 
London. 

12,613. Expiosives, C. E. Bichel, London. 

12,614. TURBINES AcTUATED by Steam, W. 
London: 


AcrEnt, H. A. Hobson, 


BicycLeE Lamps, 8S. G. Hamilton, 


McEvoy, 


T. Carter, 


6th June, 1898. 

12,615. INFLATING TUBELEss TrREs, A. Boursin, Tralee, 
Co. Kerry. 

12,616. Stipinc ATTAcHMENTS for CycLe Seats, W. 
Stewart, Govan. 

12,617. REGULATING E.ectric Morors, 
Wilson, London. 

12,618. Porisys for TRANSMITTING Power, J D. Bell, 
Ratho, N.B. 

12,619. VELocIPEDE Foot Rest, R. Haswell, Liverpool. 

12,620. Rims of W —— Cycuss, A. Black, Glasgow. 

12.6: 21. Picking ArM, J. Dinsmore, jun., Ballymena, 
Ireland. 

12,622. ABSORBENT PLUGs for Tosacce Pires, G. B. 
Tanner, Hanley. 

12,623. Pxeumatic AiR VALVES, 


C. A. Carus- 


H, Weatherill, Man- 





chester. 


| 12,642. 


12,552. WATER-CLOsETS, J. Dukcett and Sons, Limited, | 


12,570. Comunee: LING FuRNACE AIR INLETS, P. Beuni, 


12,573. Drivinc Apparatus for Cycgs, F. 8. D. Hogg, | 


Borriinc SPARKLING Liquips, R. W. Perry, | 


12,624. Correz, T. H. Saunders and J. H. Brindley, 

Birmingham. 

12,625. Scarr Pins, J. Newton, Stoke-on-Trent. 

2,626. WASH-HAND Basins, J. Bailey and W. Cooper, 
Stoke- on-Trent. 

12,627. Brakes for Rartway Venicues, J. Hopley and 
J. W. Bickley, Manchester. 

12,628. Drivinc Gearinc for Cycies, J. W. 
London. 








Revy, 


| 12,629. VELocipEDE Fork-crowys, G. R. Smithson and 


J. Yates, Birmingham. 
12,630. Foop for Carrie, G. Perron and J. Mayer, 
Baden, Germany. 
,631. INDICATOR ‘for Snips’ Stipe Licuts, A. R. Turner, 
Glasgow. 
2,632. AuTomATiIc Lire-SAVER for Encines, J. Callard, 
Bradford. 





te 


12,633. Lockets for Printers, A. Paterson, London. 


. Rounpasouts, E. I. Brannan, London. 

2 Dye1na, 8. Pitt.—(L. Casecdiaand Co., Germany. 
2,686. ELEc TRIC Switcues, J. G. Dixon, London. 

7. RoLLeR Brake, W. E. Fellowes, Bradford. 

. Harngss, W. G. M. lvy, London. 

. Grass Borries, M. A. —_, Bristol. 

. Spikes, G. Hughes.(W. F. Wood and H. 1. 
, Western Australia.) 

Motive Power, J. Caswell, J. Warren, and 





12,641. 
H. Schmidt, London. 


Sack - cLosInG Device, A. Morgenstern, 
London. 

| 12,643. Writinc TaBLE, A. Schoeller, London. 

12,644. AvromaTic SKILL Macning, H. Hutchins, 
London. 

een CRANK-DRIVEN MACHINERY, J. Farley, London. 

12,646. DistnrEcTANTS, H. Noerdlinger, London. 

12,647. COMPRESSIBLE TuBEs, T. Y. Kinnie and A. 





Gartner, London. 

| 12,648. REPRODUCING Drawines, W. A. Copinger, 
Manchester. 

12,649. Lerrer-copyinc Presses, F. W. Zimer, 
London. 


12,650. A. New War Game, H. Parker, London. 





12,651. DEPHOSPHORISING STEEL, J. Gordon. 
| 12,652. VaLvE Gear for Stgam ENGINES, J. B. Allfree, 
| London 


12,653. Trres for VELocirpeDE Wuexrts, C. Pacchetti, 
London. 


| 12,654. HanpLes for VeLocirepes, H. A. T. Stoukes, 


| London. 
| 12,655. Propuction of Fasrics, H. Bernhardt, Londen. 


12,656. Rims of Heavy Wueets, T. C. Aveling, Bir- 
mingham. 

12,657. Burners for PETROLEUM Stoves, F. Petterson, 
London. 

12,658. Supports for Cycte Storace, E. Payart, 
London. ’ 

12,659. CycLE-LockING MECHANISM, S. Sternbergh, Bir- 
mingham. 

12,660. Brewinc Apparatus, G. Kreutzer and J 


Schmitz, London. 

12,661. Wes Printinc Mac HINE, A. Jaehn, London. 

is 662. Suurrers for CrINEMATOGRAPHIC APPARATUS, 
J. Dickinson, London. 

2,663. LATHES, T. Lumsden, London. 

| 12,664. Breast Dritis, H. J. Haddan.—{(The Chicuyo 

Pacumatic Tool Company, United States.) 

| 12,665. BEnpinG of Suips’ Piates, F. G. Hampson, 
London. 

12,666. PNeumatic Trres for Bicycies, A. J. Cuming, 
London. 

12.667. Frrrinc REFLECTORS to Lamps, C. Bartenstein, 
London. 

12,668. Printing Macuines, H. E. 
United States.) 








Newton.—{X&. Hor, 





12,669. Process for Mercerisinc Corron, L. 8. van 
Westrum, London. 
12,670. GENERATING ELECTRICAL CURRENTS, J. Popper 


London. 
12,671. SensITIsED PHoToGRAPHiIc Paper, R. C. von 
srron, London. 
. Curtains, R. F. Carey, London. 
12,673. Trrumine Buiocks, J. 1. Gibson.—-{W. C. Dalbey, 
United States.) 
12,674. FASTENER for Winpow Sasues, T. McCandlish, 
London. 












12,675. Harrows, W. H. Sleep, London. 

12)676. ACETAMIDE, C. D. Abel.—(The Actien Geaell- 
schayt fiir Anilin Fabrikation, Germany. 

12,677. Means for InpicaTING Tim, V. R. von Fristch, 
London. 

— . AppaRATus for Mix1nc Mortar, C. Schlicksen, 

London. 

12,679. NAPHTHACETALDI-SULPHONIC ACIDS, oO. Jeng. 
(The Society of Chemical Industry in Basle, Switzer- 
land.) 

2,680. ELectric ALTERNATING CURRENTS, F. Clouth, 
London. 

12,681. TRAVELLING MepicineE Cask, W. Schneider, 
London. 





7th June, 1898. 
12,682. SHeetT Meta Casks, C. Weber, Barmen, Ger- 





iy. 

12,683. FEEDING SHEETS of Paper to RULING MACHINEs, 
y. Kershaw, W. Cliff, R. Chorley, and A. Pilking- 
ton, Leeds. 

12,684. Sroppinc Leakaces, G. F. Thompson.—(J. § 
Cochran, United States.) 

12,685. Foop, G. F. Thompson.—{J. § 
States.) 

12,686. Cranes, A. Grafton, Bedford. 

12,687. PROPELLING Boats, F. W. Griggs and A. E. 
Infield, Brighton. 

12,688. Mera Tupes, B. F. McTear and W. Lindsay, 
Rainhill, Lancashire. 
12,689. Loom Drop-Box Mor ions, E. Heyworth, Man- 
chester. . 
12,690. BicycLe Traininc Tracks, W. Manning, Bir- 
mingh: am. 

12,691. Door GupcEons, R. Charnley, Halifax. 

12,692. SoLes, HEELS, and UPPERS of Boots, J. Blake- 
ley, “Halifax. 

12,693. WasHinc Macuines, F. Milan Halifax. 

12,694. ACETYLENE Gas Lamp, G. E. Parker, Sutton 
Coldfield. 

12,695. Encines, J. E. and J. P. Lea, 
Altrincham. 

12,696. SMALL-aRMs, G. M. Brand, Glasgow. 

12,697. Teapots and Juas, &c., G. Barnley, Oadby, 
Leicestershire. 

12,698. Gas Generators, A. J. Boult.—(J. Desjorges, 
France.) 

12,699. TRANSFORMERS, J. J. Bellman and C. T. Ritten- 
ann London. 
2,700. Cuimney for Gas Burners, I. Sherwood, jun., 
on. 


. Cochran, United 





Thornton 





12,701. Fue. Biocxs, B. Frohlick, Manchester. 

12,702. Moror Bicycues, Cc. J. Ellis, Rathgar, Co. 
Dublin. 

12,703. Brusu, A. Barnes, Brighton. 

12,704. DRAIN- DiSINFECTING APPARATUS, J. Arnold, 
Devonport. 

12,705. SMOKING Pipe CLEANER, R. L. and J. A. Holt, 
Southport. 


12,706. CoNTROLLING Steam Enoinés, J. Hutchison, 
Belfast. 

12,707. Vatve for WaTeR Heaters, J. Winterflood, 
London. 

12,708. SewinG MACHINES, 


F. W. Cheetham, Man- 


chester. ‘ 
| 12.709. Sewine Macuines, F, W. Cheetham, Man- 
chester. oe, 
| 19,710. Bis-cocs or Tap, S. W. Gillett.—(F. @. Lynde, 
| India.) en ae ; : 
12,711. Working S1enats, 8S. W. Gillett. (F. G. Lynde, 


India.) 
2.712. Cartripces, A. E. Morrall, London. 

2,713. Seats, J. B. Gardiner and A. H. Sawyer, 
Liverpool. 

y Apparatus for 





Sounpinc, 8S. H. James, 


12,715. Frxpinc Puncturss in Tires, H. J. Fisher 
Cheltenham. 
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12,716. Automatic Gate Fastener, F. W. Suckling, 
Cambridge. 

2,717. Curr Fasrever, C. M. 
Devon. 

12,718. Sappixes for Bieycies, W. 
mingham. 

12,719. Buanxer, F. J. Stohwasser and G. B. Winter, 
Londen. 

12,720. Inriarors for VeLocipepEs, F. L. 
Gainsborough. 

ADVERTISER, F. C. Pinyoun, Hayward's Heath, 
2x 


Gidley, Cullompton, 


Brampton, Bir- 


Baines, 






roves, J. Main and Kinnaird and Ferguson, 

row. 

3. Motors, J. F. W: Koetter, St. Louis, U 
24. Pyeumatic CoLttark Ripinc SappDLe, 

Bishop, Sheffield. 

2,725. Gas Reau.aror, A. Kuhne and J. C. Meeks, 
London. 

26. Creanina Borties, H. B. and C. H. Fischer, 

ondon. 

12,727. Waeets, J. E. M. Becker and F. W. 
London. 

12,728. Trucks, the Reliance Dry Kiln Company and 

L. Emerson, London. 

1. CONCENTRATED CUSTARD TABLET, A. J. Bellamy, 









A. B. 









Dunton, 










iff. 
12,730. ADJUSTABLE SLEEVE Links, E. H. Oldman, 
‘ley, Kent. 
. Evectric TeLecrapus, A. Muirhead, London. 
. Puy, F. W. Schroeder, P. W. Moran and W. H. P. 
ry. Loudon. 
33. CoaL-vonvEYING Apparatus, H, H. Lake.—{T7. 
vy, United States.) 
Merat Wueets for Venicies, F. E. Cauda, 











. Hem-stitcH SEwinc MAcHINEs, S. H. Wheeler, 

don. 

. Prixtinc Press ATTACHMENT, F. Berkemeyer, 

mdon. 

. HarvestinG Macuine, H. H. Lake.—{ Deering 

coster Companu, United States.) 

. Mesic Stanp Device, E. F. George, London. 

”, CycL_e Pepats, 8S. G. Chamberlain, Londen 

. Matcn-box, A. Hewetson, London. 

2,741. Uriuisinc the Power of Waves, E. G. Barnes, 
London. 

2.742. SusPsNDER for PicTURE 
London. 

PROTECTIVE 
London. 

12,744. Securinc Tire Pumps to Cycies, A. Dunhill, 
London. 

12. WHEEL Tires, W. F. Williams, London. 

5. GLass BottLes, W. Drake, London. 

2,747. Tires, H. A. Fonteine and T. 8S. 

Loudon. 

8. Apparatus for WasHING BaRRELs, G. Schock, 

sondon. 

749. CycLe Brakg, F. E. Baldwin, London. 

DisTILLinG Apparatus, H. H. Lake.—({The 

0. fu Alessandro, Italy.) 

A. Hoffmann, London. 

Tope Expanvine, F. G. Hampson, London. 
REGISTERING TimE Lock, E. 8S. Phelps, 

ondon. 

54. GENRATING CuRRENTs, F. E. Elmore.—(/. 0. S. 

Ymore, India, 

5. PropuctnG CuarGEsof Mixep StreaM, A. Fessler, 

ondon. 

i. BorLers, L. Turgin, London. 

MOTOR-DRIVING MECHANISM, P. A. Renaux, 










Frames, C. Hillam, 


Apparatus for Sares, J. Glass, 


Kellet, 















“ma or N, 






. Pyeumatic Tires, H. Alschech, London. 
: ), PRESSURE APPARATUS for PicKLING PuRPos 

K. Baum, London. 
2,700. Expiosives, E. A. G. Street, London. 

2,761. ExpLosives, E. A. G. Street, London. 

2. Reversinc Gear, W. T. Carter, J. A. Dawson, 
id T. Gray, London. 

12,763. ELECTRO - THERAPEUTIC APPARATUS, W. P. 
Thompson:—(.4. Magyiorani. Italy.) 

12,764. Bieacuinc Cane, W. P. Thompson.—(H. C. 
Mayer, jun., Germany.) 

12,765. Liquip - ELECTROLYSIS APPARATUS, W. P. 
Thompson.—{(M. Hazard-Flamand, France.) 

12,766. VaPorIsER, W. P. Thompson.—{J. H. Kellog, 

nited States.) 

2,767. Pumes, H. D. Bailey, London. 

2,768. Cues, W. P. Thompson.—{E£. Glover, New South 

Wales.) ; 

12,769. Hotper for Knapsacks, &c., 
London. 

12,770. BurNers, W. P. Thompson.—{ Aktiebolaket Arvid 
Bll marks Lampfabrik, Seeden. 

2,771. Hatr-cuTTine Apparatus, C. Hasch, Liverpool. 

12,772. INCANDESCENT BuRNERS, F. Fritz and The 
Daylight Incandescent Mantle Company, Limited, 
London. 

12,778. MupGuarps, W. Behrend, London. 

12,774. Raitways, G. F. Redfern.—(B. J. Falk, United 
States.) 

2,775. Fisninc Tackie, A. W. Parker, London. 
: VARIABLE SpeED Gear, M. F. J. 
London. 

2,777. PNeumatic Tires, M. M. Dessauand C. Vautin, 

London. 




















I. Kaufmann, 




















Pinet, 


8th June, 1898. 


. Brockinc LeakinG BorLer Tusss, R. Ward, 
ll 





2,005 


Gag, J. E. Doughty, London. 
BICYCLE - CARRYING ARRANGEMENT, M. 
Jonvell, Belfast. 
2,781. PHOTOGRAPHIC 
London. 
12,782. Moror GEARING, J. R. Schofield, G. D., 
and O. Hunt, and J. P. Degenhart, London. 
12,783. Composition, R. WS. Chadney and T. Simpson, 
Stirchley, near Birmingham. 
12,784. ELectricaLt RHEostaTs and Resistances, L. J. 
Steele, London. 
12,785. Cuttinc Nippers, C. H. Rollason, Aston, near 
Birmingham. 






Apparatus, B. Clarke, jun., 


J. W., 







12,786. Rorary MILuinc Cutter, A. Gozzard, Sheffield. 

1: 7. CaLenpDaR, G. Milne, Elgin, N.B. 

12,788. Cycte Bracket, W. G. Roch, Bath. 

12,789. Tanninc the Sores of Boots, J. Blakey, 
lifax. 








). SELF-STOKING APPARATUS for FuRNACEs, P. G. 

ldwin, Halifax. 

12,791. SLop-stone WastTE Pipe, W. Lord and J. Pardoe, 
Manchester. 

12,792. Prick Ticket Houper, R. Blacklock and G. 

jlliott, Sunderland. 

3, WATER-CLOSET SEAT PROTECTOR, T. Swann and 

McLaren, Dersingham, Norfolk. 

2,794, SELF-REGISTERING TuG-o'-war, W. G. Gardner, 
Kenley, Surrey. 

2,745. STRIKING APPARATUS for STRING INSTRUMENTS, 
A. H. Grunert, Berlin. 

2,7 INHALER, G. Holmes, Sheffield. 

TRaIN Reoister, E. W. Towner, Brighton. 

S. Funnexs, J. H. Sutcliffe, Ripley, Yorkshire. 

,799. Toot Hoiper for PLantnc MaAcHines, C. 
Bowers, Manchester. 

12,800. Pranorortes, T.. Hawkins, Manchester. 

12,801. Cycte Lamp, T. Cummings and W. J. Harper, 
Birmingham. 

12,802. Dress Fastener, W. J. Tranter, Birmingham. 

12,803. Disposinc of Waste Propvcts, C. A. Stevenson, 
Edinburgh. 

12,804. BRICK-MAKING MACHINERY, S. J. 
Pegg, Nottingham. 

12,805. Pens, O. Winckler. Glasgow. 

12,806. Nut Locks, F. O. Johnson, Glasgow. 

12,807. Stoves, Watson, Gow, and Co., Limited, and 

son, Glasgow. 

















Pat et et 
to be bo bo 





& 


and 8. A. 





R. Robert 
12,803. [xcanpEscent Gas Burners, H. L. Miiller, Bir- 
mingham. 
12,809. Bev, J. Hunter, Glasgow. 
12,8 0. MaGNeTIC MEASURING INSTRUMENTS, J. Russell, 





Glasgow. 
12,8 4. CurLING TonGs and GorrerINe Iroys, G. F. 8. 
Parry, Slough. 





castle-on-Tyne. 

12,817. Coat Boxes, C. C. Wharton, London. 

12,818. Tires, A. Windrow, London. 

12,819. Lapis’ Betts, A, Volinsky and H. M. Lipman, 
London. 

12,820. AppLiance for Stoxinc Furnacks, J. Leopold, 
London. 

12,821. Capstans, W. Elliot and Elliot and Garrood, 
Limited, London. 


12,822. Fisre Boarp Makine, L. J. F. Nicolai, 
London. 
12,823. REVOLUTION-PRODUCING APPARATUS, A. Kuhn, 
London. 
12,824. SHovutpER Rests for Viowtns, J. Taylor, 
London. 


12,825. OsTarnrnG MetaLts from Ores, J. B. de Alzu- 
garay, Shortlands, Kent. 
12,826. Rotary ENcIng, 8S. 
and R. Stephens, London. 
12,827. Apparatus for Dryinc Liven, R. B. Fordham, 
London. 
2,828. UNDERCLOTHING 
Ex 





B. and A. J. Longfellow 





H. Crilly, London. 












ECTRIC SIGNALLING on RaiLways, R. Mus- 
mp, London. 
VenTILators, J. Arnott, Leeds. 
YCLES, J. Long, London. 
8 SEecuRING Hooks to Doors, M. B. Ryan, 
London. 
12,833. PeRroraToR Earrinc, F. Reckum and H. 


Oster, Cologne, Germany. 
2,834. HorsesHors, W. J. Howells, London. 
5 MecHaANisM, A. J. Boult.—(Z. 








od vizet, France. 

12,836. Coatinc Paper with Emutsion, A. Thilmany, 
London. 

12,837. Yar, J. L. Bottomley and 8. C. R. Gauntlett, 


38. APPARATUS for SEPARATING Ores, F. E. Elmore, 

ondon. 

12,839. ELecTRIc GLow Lamp FittinGs, Siemens Bros. 
and Co., Limited. —(Siemens and Halske Aktien 
Ges Uschast, Germany.) 

12,840. ELecrric GLow Lamps, Siemens Bros. and Co., 
Limited.—(Siemens and Halske Aktion Gesellschust, 
Germany.) 

12,841. Contract Rines, Siemens Bros. and Co., 
Limited.—{Siemens and Halske Akticn Gesellschuyst, 

Germany.) 

12,842. Heative Freep-water, C. D. Abel.—(J. King, 

Doirnes, and M. A. liran, Argentine Republic.) 

12, SecTionaL Foutpinc Boats, E. C. F. James, 

London. 

12,844. CycLE HanDLE-BaRs, A. Lotz, London. 

12,845. SeNsITIVE MATERIALS for PHoTocRapus, R. E. 
Liesegang, London. 

12,846. CRoquet Hoops, J. G. Longhurst, London. 

12,847. Ratt Jornts, F. P. A. Vietor, London. 

12,848. DrivinG WHEELs, W. Peck, London. 

12,849. VaLves, J. Bjérnstad and Easton, Anderson, 
and Goolden, Limited, London. 











= 














2, WaTERPROOF CLay, W. 
s, London. 
. ARTIFICIAL Figs, J. B. Carter, London. 







Hoffmann, United States.) 

12,859. DouBLE OpJEective, C. P. 
Hoegh, London. 

12,860. ELeEcTRIC 
Manchester. 

12,861. Vatves, A. Kolben, Livérpool. 

12,862. Cuimney Tops, H. Cooke, Liverpool. 

12,863. LeaTHER BELT Manuracture, E. F. Sargeant, 
London. 

12,864. A Fotpinc Umpreia, V. I. 
London. 

12,865. Locks, A. R. Rolland, London. 

12,866, Circuit Contro tiers, H. H. Lake.—CN. Tesla, 
United States.) 

12,867. Faprics for FILTERING PuRpPosgs, E. Miiller, 
London. 

12,868. Batt. Castors, A. Gajarde, London. 

12,869. APPARATUs for SreRILISING MILK, N. Bendixen, 
London. 


Georz and E. von 


Light TeLvecrapHy, K. Ziekler, 


H. de Bunsen, 


1892, 


Oth June, 


12,870. Cvcte Hanne, N. H. Jones and E. F. Phibbs, 
London. 

12,871. Sprinc Sappves for Bicycies, W. F. Baldwin, 

Nottingham. 

872. CLosets, M. J. Adams, Leeds. 

Suears, J. 8. Hainsworth, London. 

4. SHievps for CrrcuLar Saws, A. 8. F. Robinson, 
London. 

12,875. Furniture, A. Baldwin, London. 

12,876. Nozzves, L. F. Gjers and J. H. Harrison, Mid- 
dlesbrough-on-Tees. 

12,877. Lamps, P. Spies and 8. Roberts, Charlton, 






12,878, PLATEN PRINTING PreEssEs, F. Waite and Waite 
and Saville, Limited, Bradford. 

12,879. Fixing Union Pipes with Cotiars, E. Dakin, 
Sheftield. 

12,880. TuRNING LatHes, A. Robertson, Carron, Stir- 


lingshire. 
12,881. CoaL-WwasHiInG Apparatus, N. McLollan, 


Spennymoor, Co. Durham. 

2,882. Encines, T. and W. H. Smith, and W. Eastwood, 

radferd. 

12,883. PREVENTING DowNn-pRAUGHT, B. Bridgewater, 
Hereford. 

12,884. HorizontaL Bars and Swinas, T. 
Birmingham. 

12,885. Supstirute for Guass, G. Pelmear, W. H. 
Cummings, and W. R. Meggeson, Middlesbrough. 
12,886. Desk Tors, W. E. Hoyle and G. Maidment, 

London. 
12,887. BicycLe Proputsion, G. D. Adamson, Louis- 
ville, Ky., U.S.A. 








B. Sharp, 





12,888. CYCLE - DRIVING GEaR, J. and J. Kennedy, 
Glasgow. 

12,889. PLaninc Macuines, A. D. S. McConville, 
Glasgow. 


12,890. Connecting Wikks, R. Bostock and F. A. 
Cheetham, Halifax. 

12,891. Seats, A. Rathbone, Liverpool. 

12,892. EXHAUSTING Steam, T. P. and H. 8. Moorwood, 
Sheffield. 

12,893. Sarety DEvIcEs 

L. J. Steele, London. 


for ELectricaL Circuits, 


12,894. Harrinc TasLe Cuttery, P. A. Reuss, 
Sheffield. ; 
12,895. BoTtrLe Sroprers, J. H. V. Watts and R. 


Walker, Buxton, Derbyshire. 

12,896. TREADLE Driving Gear, W. F. 
London. 

12,897. Support for ELectric Lamps, J. Dugaill, Fails- 
worth, near Manchester. 

898. RaILWay SIGNALLING during Foe, F.S8. Murray, 
ondon. 

12,899. PrRessuRE ReGcuLators for Water Taps, B. 
Fréblich, Manchester. 

12,900. Kirrs for BLEAcHING Goons, J. J. Jackson, 


Nuthall, 








Glasgow. 


Manchester. 

12,901. WaATER-WASTE PREVENTERS, A. C. Brown, 
London. 

12,902. Roor-covErRinG Composition, J. Goodwin, 
Glasgow. 





van den Berg and T. 


1: 

1 . Eve-GvassEs, J. Aitchison, London. | 

12,855. DeNoTING Position of Suips’ Doors, G. Hill, | 
London. 

12,856. Seat, G. Parrott, London. 

12 Cycie Cranks, E. Mollet, London. | 

12,858. TRUEING-UP WHEELS, W. P. Thompson.—{I’. | 


12,815. Evecrricat Morors, R. C. Jackson, New- 
castle-on-Tyne. : i 
12,816. WasHING Macuinges, T. Middlemiss, New- | 


12,811. Prix Faprics, H. A. Foster and R. Lee, 
Halifax. 

12,812. Veutc.es, 8. Smith, Bradford. } 

12,813. IMpLemENT for Carryinc Hay, J. Findlay, | 


| 

| 

| Sheftield. 

| 12,907. Fenpers and Curss, H. E. Newy, Birming- 

| ham. 

| 12,908. CoIn- FREED Apparatus, A. Gutensohn, 
London. 

12,909. Printinc Fasrics, A. J. Boult.—(La Sociéte | 








12,903. SPINNING-FRAME CYLINDERS, T. A. Judge and 
W. T. Beesley, Sheffield. 
12,94. LowertnG PortaBLe CuIMNEys, W. 
Boston, Lincolnshire. 
| 12,905. Rattway Fog 
Birmingham. 
12,906. SuRGicaL Trusses, J. H. Osborne and G. Cook, 


SiaNautuine, A. H. Gibbard, 


Marinier sills and BE. L. Navoit, France.) 
12,910. Fastenine Devices for CoLtiars, J. Cleland, 
London. 


12,911. RoLuinc LEATHER into Rounpb Sections, F. G. 


Young, London. 
12,912. ATTACHING FiIsH-HOOKs to Lives, V. Milward, 
London. 
12,918. Hostery UNDERWEAR, K. M. Moran, London. 
12,914. Cigar Banps, C. C. Hobden, London. 
12915, Draw-orr Lockxinae Taps, H. W. Joyce, 
London. 
12,916. CycLes, F. W. Smith, London. 






12,917. Ware Huss, E. M. Miers, London. 
12,918. Numperina Dairy Newspapers, A. Fenyo, 
London. 


12,919. Cramps for MAKING PictuRE Frames, W. R. 
Chapman, London. 

12,920. Tosacco Pires, J. Wright, London. 

12,921. Bar Frames for Bree-Hives, H. F. Matthews 
and N. Hodgson, London. 

12,922. Emercency Brakes for Cycies, A. Fildes, 
London. 

12,923. ATTACHING UMBRELLAS to FURNITURE, A. J. 
Lancaster, London. 

12,924. Brusues, H. Besson, London. 

12,925. SUPPORTING TELEPHONE “‘ RECEIVERS, 
London. 

12,926. Evecrric Arc Lames, A. J. Boult.—(M. Baumer, 
Germany.) 

12,927. SHEARING Macuines, F. W. 
Schrauke, Germany ) 

12,928. ADJUSTABLE MATTRESSES, F. 
Steiner, Germani.) 

12,920, TELEPHONES, F. W. Golby. 
many.) 

12,930. Pyeumatic Tire, P. Hutson, Woodford Green, 
issex. 

12,31. Bac CLosurgs, W. F. Beasley, London. 

12,932. FURNITURE Poxtsu, A. G. Thompson, London. 

12,933. Pipe Jornts, G. Bohn, London. 

12,934. Topacco Piers and C1Gar HoLpers, W. 8. 

Hannaford, London. 

2,935. Moror-CONTROLLING Apparatus, W. R. Wynne, 

mdon. 


A. Back, 


Golby.—(@. 
W. Golby.—(0. 


“R. C. Stempel, Ger- 


















12,936. SMOKE -consuMING AprraRaTus, T. Langer, 
mdon. 
Dvyesturr, 0. Imray.—(The Basle Chemical 
3, Binschedlev, Switzerland.) 
12,938. Actp, O. Imray.—(The Basle Chemical Works, 
nsehedlir, Seitzeriand.) 
12,939, CINEMATOGRAPHIC APPARATUS, B. Acres, 


London. 
12,940. Cases for PHOTOGRAPHIC 
London. 
12,941. Cicaretrr, The Anglo - 
and Tobacco Company.—(J. aad L. Prz 
12,942. Venicces, W. Dickson, London. 
12,943. Taps, S. A. Parkes and O. H. 
London. : es 
12,044. MAPIPTLATING SHEtvEs, A. S. Fryer and C, P. 
Watson, London. , 
5. EXpLosivE Enaines, W. Baines, jun., London. 


MATERIAL, B. Acres, 


Egyptian Cigarette 
decki, Egupt.) 


Wagner, 





London. ‘ 

2,049. Rims for WHEELS of VEHICLEs, 
London. 

12,950. TRANSFERS, M. P. G. Giiet and P. L. 
London. d 

BELL used for ADVERTISING, 5S. H. 





Grillet, 





Benson, 


12,651. 

London. ‘ 

12,952. Equatoriat TeLescores, E. L. Berthon, 
London. 


12,953. Lamps, L. B. I. Hamilton, London. 
4. Traps for Animas, F. W. Shultz, London. 
5. CouPLING RAILWay Wacons, T. A. Brockelbank, 







London. 
Hotchkiss, 





: of Perrumery, E. Haas, 
7 for Trousers, E. H. 
London. 
12,958. Cuatns, Marriotts’, Limited, and J. D. Spencer, 
London. 
London. its 
12,960. TREATING Fravep Linen, J. A. and E. Thom- 
linson, London. , 
12,061. NON-REFILLABLE BottLes, J. Evinof, London. 
12,962, SOLUABLE NITRO-CELLULOSE, A. de Pont, Liver 





963. Propucinc Reiger Pictures, C. Pietzner, 
ndon. ; oe 
12,064. Draucut Apparatus for VenicLes, T. Jones, 


London. 

12,965. BriqueTTeE Presses T. 
2.966. CHANGING Loom SHUTTLEs, W. 

don. 

. Water Bati-cock Vatves, The Kurfu Metal 

idicate, Limited, and J. P. Fullerton, London. 

12,968. MaGNeTIC CoNTROLLING Device, H. Edmunds, 
London. 

12,969. Hottow Meta ARTICLES, A. Prym, London. 

12,970. Boots, C. Winter, London. 

12,971. CrrcuLar Burners for PETROLEUM, C. Holy, 
London. ’ 

12,972. Process for DrawinG Sreev Tuses, L. Doerk, 
London. 

12,973. PAPER-FEEDING Apparatus, H. H. 
(Maschinentabvik Augsburg, Germany.) 

12,974. EnveLopes, G. Achilles, London. 


R. Mor,san, London. 
P. A. Werner, 








Lake.— 











SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette. 





597,616. JournaL Box, L. H. Nash, South Novialk, 
Conn.—Filed July 29th, 1896. 

Claim.—) In a journal box, the combination, with 

a frame and lower journal bearing section, of a rock- 

ing binder, means for adjusting the same, and an 

upper journal bearing section free to move with the 


[597,616] 











shaft. (2) Ina journal box, the combination with a 
frame and a removable journal bearing section, of a 
rocking binder, means for adjusting the same, and a 


Peck, | 


598,279, Pipx-THREADING IMPLEMENT, C. 
Cromuel!, Conn.—Filed October 8th, 1897. 
Claim.—(1) An implement for threading pipe, com. 

| prising aleve revolved around the pipe, and a swaging 


} 


A, Bailey, 


roll carried by the lever, said swaging roll having a 
spiral rib thereon ; together with a plug or core fitting 
within the pipe. (2) In an implement for threading 
pipe, the combination of a plug having a spindle, 4 
lever mounted to rotate thereon and presenting a 
curved arm and hollow handle, a yoked carrier let into 


| 
| pat 


| 
| 
| 





the hollow handle at one end thereof, a screw let into 
the other end of said handle to bear against said 
carrier, leans for preventing a rotary movement of 
the carrier, and a swaging roll mounted within the 
carrier and provided with a spiral rib, substantially 
shown and described. , 
598,496. Gas Enainz, L. F. Burger, Dayton, Ohi 
Filed September Vith, 1896. : : 
: Claiw.—In a double-acting gas engine, the combina. 
tion of a single cylinder with closed ends provid l 
with inlet ports g / out of alignment, a 
piston C within 


is 


¢ _ hollow 
said cylinder and provided with 


























ports (Jj to register alternately with the ports « h, 
a fixed partition head E within said piston and 
598,496 
i aa 
iS 
% STH) 6 DR \ 
k t Y m ) 
t =———— ; 
i oe oo + u 
° a \ 
located between the ports y /, the ports / im in said 
piston to register alternately with the ports 
opening into the cylinder through ports ¢ wv, con 
trolled by valves, exhaust ports 4, and ignitin, 
mechanism, the whole constructed and arranged 


substantially in the manner and for the PUrposs 
specified. 
598,515. Recirrocatine Enaine, K. F. W. Hensel 
Dresden, Germany.—Filed May 12th 1806. 
Claim.—{1) In an engine or pump, the combinatior 
of a reciprocating part m 7, a fly-wheel S so pivoted to 
the part m ” that the axes of pivot and fly-wheel ar 
concentric, a pin / on thelwheel 8 at a point not concen 
tric with those axes, and a rod ¢ pivoted at one end toa 
stationary part of the apparatus and engaging near its 
other end with the pin 4 whereby the fly-wheel will 
be reciprocated by the reciprocating part and rotated 
by means of the crank pin }, said pin being kept in 
its arc by the rod ¢, substantially as set forth. (2) In 





3. Wesselmann, 





journal bearing section free to move with the shaft. 





[398,515] 


Sy _ 























an engine or pump the combination of a reciprocating 
part m n, a fly-wheel 8, a crank a A + fixed to the tly- 
wheel by one pin 4, the other pin a being pivoted to the 
part nso that the axes of the pivot and fly-wheel 
are concentric, and the axes of the pin 4 and fly-wheel 
are excentric to each other, and a rod ¢ pivoted at oni 
end to a stationary part of the apparatus and engaging 
near the other end with the pin 4 whereby the fly- 
wheel will be reciprocated by the reciprocating part 
and rotated by means of the crauk pin /), said pin 
heing kept in its are by the rod c, substantially as set 
forth, 
598,539. Wire-cuT CLAY-WORKING MACHINE, Fd. //. 
Sims, Toronto, Canada.—Filed Decemler, 7th, 1896. 
Clacn.—(1) In a clay-working machine, in combina- 
tion, the casing, the rotary drum having peripheral 
openings, the compressing wings pivoted within th« 
openings in said drum, and having inwardly-extending 
portions, and the stationary cam located within the cir- 
cumference of the drum and designed to act on the in- 
wardly-extending portions of the wings, subtantially 
as described. (2) In combination the drum hav- 
ing peripheral openings, the stationary cam, the 








receiving chamber, the independent compressing 
chamber, and the pivoted wings adapted to be 
operated to move in one direction by said cam, 


and to move in the opposite direction by said 
compressing chamber, substantially as described. 
(3) In combination the drum having peripheral open- 
ings, the stationary cam, the receiving chamber, the 
independent compressing chainber, and the wings 
adapted to be thrown outward by said cam, and in- 
ward by contacting with the wall of said compressing 
chamber, substantially as described. 
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c)ME THEORETICAL ASPECTS OF ACETYLENE 
‘ie MANUFACTURE. 
x» fact that an exhibition of acetylene apparatus is 
being held at the Imperial Institute, which is to re- 
ae open for three months, and that some thirty 
sieceot kinds of generators are on view after having 
with the approval of a committee of the Society of 
pe serves to prove how great an interest is being shown 
. this new artificial illuminant, and what a change has 
eee place since the days—only about three years ago— 
‘hon acetylene was scarcely known outside the labora- 
_ and even by chemists was regarded as a hydro- 
he of quite inferior importance, chiefly symptomatic 
y imperfect combustion in some favourite Bunsen 
, mer. It can no longer be doubted that acetylene, if 
7 hampered in the future by unnecessary legal or quasi- 
ical (c.g. fire-insurance office) restrictions, has a well- 
‘cdned future before it; for while the recent economies 
in coal-gas lighting, obtained by steady improvements in 
the incandescent mantle, have considerably strengthened 
the position of the gas companies in their competition 
with the electric light, and pari passu with acetylene 
itself, these economies affect. mainly the inhabitants of 
iarge towns, leaving the countryman still to decide be- 
tween paraflin and acetylene, while the villager has the 
,jditional choice of bad and expensive gas. : 
" Until such time as the price of calcium carbide shall 
pe so far reduced that the cost of acetylene lighting is 
very greatly below that of intelligently-burnt coal gas as 
delivered to consumers in cities—a consummation more 
to be desired than expected—there is little prospect of 
the former being adopted by single urban householders ; 
for few people who have been accustomed to produce 
light by the mere turning of a tap, and the striking of a 
match, ever revert to the paraffin lamp, and still fewer 
would have the patience to undertake the entirely novel 
occupation of attending to their own acetylene generators. 
The only conceivable manner in which acetylene could 
vain a footing in towns where gas is already reasonably 
cheap, would be for it to be delivered from a central 
station, so as to be ready for combustion with as little 
trouble to the customers as is given by coal gas at the 
present day. It must not be forgotten that, whereas in 
business a man will give himself an infinity of labour to 
save sixpence, in his house the same individual often will 
pay a shilling to have the simplest thing done for him. 
In country houses one member of the establishment 
always has to perform the daily duty of cleaning and 
filling the oil lamps; and except for the extreme con- 
srvatism in all matters apart from politics specially 
characteristic of the female sex—on whom the task 
usually falls—she would gladly welcome a change 
which should materially lighten her labour, enabling 
her to do in a few minutes what formerly occupied as 
many hours. 

Like most other new manufacturing operations, acety- 
lene lighting has already caused many accidents—some 
fatal in their results; and accordingly it has been pro- 
daimed to be too dangerous for common employment. 
Were it not for the apparent brutality of the remark, one 
might be inclined to say that it is a good thing that 
these accidents have happened, for they illustrate the 
evil that is constantly ensuing from the premature or 
garbled publication of scientific work, which leads un- 
trained persons to experiment with substances they know 
nothing about in a manner that no student of physics or 
chemistry would attempt. When a gasfitter, who may 
be supposed to live in an atmosphere of coal gas, is 
killed by looking for a leak with a lighted candle, one is 
disposed to say, ‘‘ serve him right; ’’ when a chemist is 
injured by carelessly performing an operation he well 
knows to be dangerous, one is apt to think it his own 
fault; when the chemist meets with an accident in the 
course of research, one laments another martyr to 
scientific investigation ; but when a layman, playing with 
things he ought to leave alone, is blown to pieces, one 
knows that the new material will be immediately and 
perhaps unjustly damned on all sides, and one regrets 
the good old times when “ knowledge” was religiously 
limited to certain classes of the community, and 
the pseudo-scientific journalist was unborn. 

The preparation of acetylene seems at first sight the 
simplest process to be imagined. It is only necessary to 
throw a lump of carbide into water, or to pour water on the 
carbide, and then to set light to the gas. But everybody 
who has used a Kipp apparatus to make carbonic anhydride 
knows that unless the operation be properly looked after, 
the evolution of gas will stop just at the critical moment 
or the acid will overflow and make a nasty mess. More 
care is needed with acetylene, inasmuch as the gas is 
inflammable, and, in common with most other inflam- 
mable bodies, under certain conditions may become 
explosive. Still there are no grounds for stigmatising a 
reaction as dangerous because an accident may possibly 
occur to a very careless operator. Most people breathe 
the atmosphere all their lives without fearing an explo- 
sion; yet it would explode—or at least the oxygen in it— 
if it came in contact with an excess of hydrogen or coal- 
gas. Even water may catch fire in presence of potassium, 
and if calcium carbide is to be considered peculiarly 
dangerous because it gives off an inflammable gas in con- 
tact with water, water may be held equally dangerous 
because it gives off an inflammable gas in contact with 
calcium carbide. 

The objectionable odour of coal-gas is now universally 
recognised as a valuable safeguard against leakage ; and 
the odour of crude acetylene is still more unpleasant, and 
therefore even more valuable. It a pears, however, that 
the nose becomes habituated to the smell of coal-gas 
after a time—fatigued or paralysed, perhaps; since 
country people usually affirm that they can detect gas in 
every town house, just as citizens notice the odour of 
paraffin in every country village. In the absence of 
definite statements to the contrary, it may be questioned 
whether fatigue of the nose would occur so soon with 
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| acetylene; for the latter generally causes a distinct 
| headache as well as a sensation of disgust. 

| When once acetylene has been manufactured in a state 
| of purity, it is certainly rather more dangerous than coal- 
gas, because it ignites at a lower temperature, ‘and it pro- 
duces an explosive mixture with air in all proportions 
between 5 and 80 volumes of the hydrocarbon, whereas the 
corresponding limits with coal gas are 7 and 30 volumes. 
But Berthelot and Vieille have shown that, should 
an explosion occur, it is not propagated throughout the 
mass of acetylene unless the gas is at a pressure of 
two atmospheres or more; and the existing English 
regulations do not permit a greater pressure in any 
generator than about 1} atmospheres. Moreover, its 
density compared with coal gas is as 9:4, so that it 
diffuses into the air only at two-thirds the speed. It is 
not specifically poisonous, and being free from carbon 
monoxide, may be inhaled when dilute with less injury 
to the system than coal-gas. 

To ensure safety during the preparation and utilisation 
of acetylene, two points have to be studied; the purity 
of the carbide, and—which is far more important—the 
construction of the generator. Commercial carbide 
usually contains several foreign bodies which cause 
impurities in the resulting gas; but of these probably 
calcium phosphide alone makes for danger. Metallic 
nitrides, said to be found in some samples, may yield 
ammonia; and if not completely dissolved in the water, 
it may assist in the ultimate production of the explosive 
acetylide of copper; but if no such metal be employed in 
the generator and fittings, danger cannot accrue from 
this direction. Calcium phosphide is converted on treat- 
ment with water into phosphuretted hydrogen, which 
greatly decreases the stability of acetylene, and lowers its 
igniting point. According to some recent investigations 
made by Caro, the phosphide is decomposed more 
rapidly than the carbide, so that the first portions of gas 
produced in the generator contain an abnormally large 
proportion of this specially harmful ingredient; and as 
the gas is hot and in contact with yet hotter solid 
matter, every facility is at hand for the determi- 
nation of an explosive decomposition. The carbide 
maker, therefore, should keep careful watch over 
the quality of the lime he uses, lest it contain 
too much phosphate ; and the dealer or consumer ought 
to have his material analysed periodically unless he has 
a guarantee of purity from the manufacturer. Other 
impurities in the carbide may add various gases to the 
acetylene, some of which—e.g., sulphuretted hydrogen— 
are objectionable; and altogether it seems well to 
arrange for the purification of the gas whenever it is to 
be employed for domestic illumination. Several methods 
of doing this have been proposed; the acetylene may 
be scrubbed with a solution of bleaching powder or 
sodium hypochlorite, followed by a lime purifier; or it 
may be passed through vessels filled with gasworks oxide 
or oxide of iron mixed with lime. In all cases it should 
be cooled very thoroughly in order to dry it, and to 
remove any liquid or solid polymerisation products which 
may be formed during the intense local heating that 
occurs in badly designed generators. 

Without entering upon an invidious comparison of the 
conditions obtaining in any particular form of generator 
now being offered to the public, a few words may be 
devoted to the chemical phenomena and reactions taking 
place during the decomposition of the carbide, which 
rather worry the engineer in the construction of an 
apparatus at once simple and efficient. For convenience 
of manipulation, many of the generators on the market 
at the present time are nominally “automatic” in their 
action, i.e., they comprise some device for stopping the 
formation of gas when the demand for it has ceased. If, 
however, the apparatus is so arranged that the carbide 
is in excess, some gas continues to be evolved long after 
the water supply is shut off; and only when the water is 
in excess, and each addition of carbide is consumed up 
to the last molecule immediately it comes in contact with 
the water, can this cessation be truly ensured. The 
explanation is as follows :—When the water and the car- 
bide meet, two reactions may be supposed to go on 
simultaneously—(1) the decomposition of the latter into 
acetylene and calcium oxide—quicklime—and (2) the 
conversion of the quicklime into calcium hydrate—slaked 
lime. Combining the two, the final result is :— 

(a) CaC, + 2H,0 = C,H, + Ca2HO (or CaO, H,0). 
This amount of gas is evolved almost instantly; and 
when the water is disconnected the residue in the 
generator consists of a mixture of the excess of calcium 
carbide with slaked lime containing some moisture over 
and above the one molecule represented in the formula. 
Even supposing the whole mass to be quite cold—which 
is not the case—and that the undecomposed carbide does 
not actually touch the damp lime, the former will 
gradually withdraw the surplus moisture from the latter, 
thus slowly giving off gas until the whole of the water 
not in combination as calcium hydrate is used up. But 
if the temperature is at all high, and the two substances 
are in absolute contact, a secondary reaction may be 
started between them in this manner :— 

(b) Ca2HO + CaC, = C,H, + 2Ca0. 

This proceeds slowly, and will evidently result in the 
formation of much more acetylene than in the case of the 
mechanically-retained water just referred to. Although 
equation (a) shows that thirty-six parts by weight of 
water yield twenty-six parts of acetylene, (+) indicates 
that under not improbable circumstances thirty-six parts 
of water may produce twice as much of the gas. The 
primary reaction between calcium carbide and water is 
so energetic, and the substances are such bad conductors 
of heat that the temperature at the centre of the mass 
cannot be prevented from rising very materially, even if 
the carbide container is small and entirely surrounded by 
water. Experiments carried out by Caro with the aid of 
test pieces of different fusible alloys placed in among the 
carbide show that the heat may easily reach 240 deg. or 
280 deg., the temperature of the gas itself 60 deg. to 
100 deg., or occasionally 160 deg. Cent., while there is no 








valid reason for regarding these figures as the maxima 
possible. Although pure acetylene does not of itself 
decompose below 780 deg. Cent., the impure product 
is less permanent; and it is very desirable, therefore, 
that such rises of temperature shall be prevented, 
because they promote the conversion of the acetylene 
into higher—polymerised—hydrocarbons, which may stop 
up the pipes, they lead to the production of sudden and 
excessive pressure within the apparatus which the leading 
tube or safety valve may be too small immediately to 
cope with, and they determine the occurrence of reaction 
(b) which, unless the gasholder is of sufficiently large 
dimensions to contain nearly 100 per cent. more acetylene 
than the quantity of water admitted can yield according 
to (a), may cause the water-seal to blow and gas to be 
wasted. 

If, on the other hand, the evolution of gas is regulated 
by controlling the supply of solid, a definite weight— 
sixty-four parts—of carbide can give no more than one 
definite amount—twenty-six parts—of acetylene; for to 
start reaction (b) requires a further quantity of carbide 
which, ex hypothesi, is not present. 

The ordinary plan for governing the make of gas is to 
admit the second ingredient of the active mixture 
through a valve worked by the rise and fall of the holder 
bell; and it is obviously far easier to treat a liquid in 
this fashion than a solid, which accounts for the fact that 
most of the generators now to be met with admit the 
water to the carbide. In this form of apparatus, when 
the holder rises above a pre-determined position, the 
supply of water, either as liquid or as vapour, can be 
absolutely stopped, and the valve is sure to behave 
properly without likelihood of getting jammed. Then 
one of two things happens, if the carbide is all together 
in one mass reaction (b) takes place, and the holder 
receives more acetylene in accordance therewith ; if the 
carbide is held in a number of separate compartments— 
decidedly a great improvement, as the foregoing observa- 
tions amply prove—so arranged that theoretically the 
water cannot reach the second till the first is completely 
decomposed, (4) only occurs between smaller quantities 
of material, and the secondary production of gas 
is principally caused by vapour evaporated from 
the warm and damp lime passing over to the other 
divisions of the carbide holder. When the rising holder 
bell is made to actuate a slide admitting carbide to the 
water, there is every probability that it will often become 
fixed; and then, even if the rest of the carbide does not 
continue to fall into the liquid, the vapour of the latter 
has a fairly ready access to the bulk of the carbide in the 
generator. Ifa similar device is employed to upset one 
after another a series of compartments filled with carbide, 
the water vapour also has access to the carbide store ; 
and it has been found that in a week’s time some 30 or 40 
per cent. of the carbide may be decomposed in this 
manner. This, of course, does not point to danger, and 
matters but little if it be realised and the holder be large 
enough for all emergencies. Such generators, moreover, 
are quite free from all risk, and do not exhibit the 
phenomena of secondary gas production according to 
equation (b), or of local heating unless the carbide is 
allowed to drop in a heap on the middle of the floor; but 
they are not so “‘ automatic ’’ as those where the carbide 
is always in excess and the introduction of water is 
under control. 

There appears but little difference between the systems 
of allowing water to drop on a mass of carbide and of 
making it pass upwards through the mass; perhaps the 
first is less objectionable, as the water vapour should be 
more quickly carried away in the stream of gas. When 
the water approaches an excess of carbide, separated into 
comparatively small portions, a slight advantage seems 
to lie on the side of having the compartments placed 
vertically instead of horizontally. 

On the whole, the idea of admitting water to the 
carbide either from above or below is only suited to the 
smallest-sized apparatus, designed to consume but a few 

ounds of carbide; all larger installations should be 
Duilt on the opposite principle. Every generator, “ auto- 
matic” or not, should be provided with a holder of 
sufficient capacity to contain at least 50 per cent. more 
gas than can be evolved in accordance with (a) from the 
weights of active substances ever brought together at 
one time. 








THE RESULTS OF A PRIVATE WORKMEN’S 
COMPENSATION SCHEME. 
[From our Special Commissioner.] 

In the course of investigations on the subject of the 
Workmen's Compensation Act, I applied to Mr. George 
Livesey, the chairman of the South Metropolitan Gas 
Company, for his opinion as to the justice of the insurance 
companies’ demands. I also asked him if he would give 
me some particulars of the elaborate scheme of accident 
insurance which his company have been carrying on for 
some time past for the benefit of the men employed. 

With regard to the injustice of the Act itself, Mr. 
Livesey has little to say; and, seeing that he and his 
co-directors took upon themselves voluntarily, and long 
before the present Bill was to come into operation, a 
liability for accidents on a far-more liberal scale than that 
provided by the Act, it is hardly to be expected that he 
should entertain as strong a feeling of resentment against 
it as is the case with most employers. 

On the question of the heavy insurance premiums, Mr. 
Livesey gave me his point of view as follows :—‘‘I am 
no advocate for insurance, but a strong one for mutual 
funds. In the present case, seeing the high premiums 
asked, I advise all gas people who apply to me, not to 
insure, but to take their own risks under the Compensa- 
tion Act. I do not blame the insurance companies, as 
no one will have any desire to spare them—neither - 
employers nor employed—and they must therefore be on 
the safe side.”’ 

Mr. Livesey quoted an eminent mathematician in 
support of the theory of self-insurance, who maintains 
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that ‘‘ where 100 men or 100 things have to be insured, 
it is best to be one’s own insurer; as the risk is 
sufficiently spread when the number has attained that 
figure.” 

“From the object lesson afforded by the actual working 
of the South Metropolitan Gas Company’s scheme, Mr. 
Livesey has been in a better position for judging as to 
the real value of the risk under the new Act than 
perhaps anybody in England, and he has been good 
enough to enable me to put before THE ENGINEER some 
very interesting particulars of the results, and to quote 
some important statistics. 

Though as far back as 1891, the directors resolved to 


make provision for all accidents, and started a com- | 


pensation system; the Accident Fund, in its present 
form, only came into force in July last. 

On the 25th of last month—May—a very complete 
report was issued, giving details of the working of the 
first six months of this scheme. To use Mr. Livesey’s 
own words :— 

It will probably be said that a report based on only six months’ 
working 1s unreliable, and that a much longer time is necessary to 
obtain fair average results, to which I reply that this depends 
upon the number of men. In our case about 4000 men were 
employed during the half-year, which is nearly the same thing as 
400 men for five years, or 200 men for ten years, or 100 men for 
twenty years, which it may fairly be ops would give a fair 
average of accidents. This is contirmed by the experience of the 
previous five years, when there were about 3600 men employed, 
and the number of accidents, year by year, was fairly regular, 
proving that with three or four thousand men a reliable average 
of the number of accidents to which they are liable can be ascer- 
tained in a short period. 


Under the circumstances, it may be taken that the par- | 


ticulars, in so far as the gas industry is concerned, form 
a very reliable permanent basis to go upon. 

The main features in which the South Metropolitan 
Gas Company’s scheme is more liberal than the Act, are 
(1) that it pensions widows ; (2) that it gives compensa- 
tion for accidents entailing loss of work for less than a 
fortnight ; and (3) that it gives compensation in cases 
where the workman has been culpably negligent. 

But in spite of these facts, and although the existence 
of this very liberal insurance scheme has had the 
undoubted effect of materially raising the number of 
accidents recorded, the money actually paid under this 
heavy liability amounts only to 7s. per £100. Thus, as 
Mr. Livesey explains, ‘‘ to meet the liabilities of the Act, 
about half, or, say, well under 5s. per £100 on wages, 
would be more than sufficient.” 

If such is the case where gas workers are concerned, 
the liabilities in the engineering trade generally should 
be at least as light, and in the face of the statistics which 
I give below, it becomes harder than ever to understand 
the insurance companies, calculations of 30s. per £100 as 
a minimum tariff. 

The following clauses, not necessarily complete or con- 
secutive, are extracted from Mr. Livesay’s report, with only 
such slight alterations as are necessary for the purpose of 
condensation ; and in following them, one should bear in 
mind that during the last six months of 1897, with which 
the report more particularly deals, about 4000 men were 
employed, and about £160,000 was paid in wages :— 

Stat istics of previous accidents,—The allowance then fixed—1891, 
1892—-and which has been practically adopted in the rules of the 
Accident Fund, was, for all accidents caused by the injured man’s 
own negligence, the same pay as for sickness, viz., 12s. a week, 
and 18s. a week for all others. For all fatal accidents widows and 
children were allowed from 15s, to 20s. a week for the first year or 
two, reduced ultimately to 10s. a week during life or widowhood. 
At the end of 1891 four widows were pensioners. Since that year 
ten fatal accidents have happened, viz., five in 1892, one each in 
1893, 1894, and 1895, two in 1896, and none in 1897. The number 
of widows rose to fourteen in 1896, and at the end of 1897 twelve 
were receiving pensions. Under the Act not more than one or two 
of these would have received anything. The fatal accidents 
during the last twelve or fourteen years have averaged about 
one a year. During the five years 1892 to 1896, 533 accidents 
were reported, the highest number in any year being 137, and the 
lowest 80, or an average of 110 a year, or about 3 per cent. per 
annum on the total number of men employed. The. average 
duration of disablement or absence from work was almost exactly 
four weeks, In the five years there was paid as 
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Total ... ee ae ee 
or an average of £607 a year; the highest amount paid in any 


Accident mone 
Pensions to widows 


year was £707. The whole was paid by the company by increasing | 


their subscription to the Sick Fund. “As nearly as can be ascer- 
tained, the number of men employed in a year at that time was 
about 3600. 

Contributions under the new scheme.—The company’s contribution 
on the greatest number of regular and casual or odd men employed 
in any week in each of the last two quarters of 1897 was :— 
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September quarter, 3611 men, at 
. 180 11 0 


ls. each... .. 


December quarter, 4427 men, at 
ls, each... tie 


221 7 0 
The workmen’s contribution of 2d. per month per 
man, some of whom only joined the Fund at 
various times after it was started amounted, 
for 3815 men, to ... ais 


401 18 0 


167 16 0 
Total receipts 569 14 0 
The outgoings were as follows :— 

For 15 accidents that happened 
before July Ist, 1897, and 
received pay after that date ... 

For 119 accidents during the half- 
UIE. Soe. GEE" Shu. 5 ep ihre 

Doctors’ fees, estimated at ... 

Pensions to 12 widows ... 


79:19 0 


271 2 0 
3616 0 
i7i 1 8 


558 18 0 


Balance in hand only ... “10 16 0 

During the above period about £160,000 was paid in 

wages, and it will be seen that the £558 18s. paid as 

compensation amounts to, as nearly as possible, 7s. per 
cent. 

Classification of accidents.—The accidents are divided into three 

classes. Class A, receiving 12s. a week, being those injured by 


” 


those caused by ‘‘ negligence on the part of the company.” They 
are classified either by the Accident Fund Committee or a jury of 
workmen. Putting all together, the average period of disablement 
was 18} working days, or just over three weeks, for all the 119 
men injured in the half-year, including the time that passed 
before the thirteen men above referred to returned to work. Of 
the 119 cases, 60 caused disablement for more than a fortnight, 
and in the remaining 59 the period of incapacity did not exceed a 
fortnight. In Class A six men were incapacitated for more than 
two weeks, and 16 did not exceed a fortnight. In Class B 54 men 
were incapacitated for more than two weeks, and 42did not exceed a 
fortnight. The single accident in Class C—employers’ negligence 
—only disabled the man for three days. These particulars are 
given in order to show the amount of compensation that would 
have been paid under the ‘‘ Workmen’s Compensation Act.” 
Comparison with the new Act,—Under that Act no compensation is 
wep for accidents caused by the injured man’s gross negligence. 
Nothing is payable for the first fortnight in any case. The utmost 
amount that can be claimed is half wages, and that must not exceed 
20s. a week. Applying these regulations the 119 cases, the average 
rate of wages paid by the company is a trifle over 30s. a week. 
In order not to put it too low, 16s, a week may be taken as the 
average amount of half wages which could not be exceeded, Out 
of the 119 cases all those under Class A, 22 in number, caused by 
the injured man’s gross negligence, and 42 of those under Class 
B, and one in Class C, which did not cause more than a fortnight’s 
disablement, could claim nothing under the Act. This leaves 
the 54 in Class B that could claim compensation at not more than 
lés. a week on the average after the first fortnight. These 54 
cases received, including doctors’ fees, over £260, or an average of 
£4 16s. apiece. The average period of disablement was four weeks 
54 days. Deducting the first fortnight, they would have been 
entitled under the Workmen’s Compensation Act to an average of 
two weeks 54 days’ pay, which, at 16s. a week, would amount to 
£2 6s., or a total of £124 4s., which is therefore all that the 
whole of the men suffering from accidents which happened in the 
| half-year would have received under the Act. They actually 
| received, including doctors’ fees, from the Mutual Fund £357, 





| or nearly three times as much as would have been paid under the 


| Act. 
ca. +d 
401 18 0 


The company paid into the fund £ 5s. d 
in the half-year... ... ... 

They would have had to pay under 
the Workmen’s Compensation 

124 4 0 


171 1 0 


MOE nis aca! kes Make kee te 
Add to this the amount paid in 
pensions to widows... ... ... 
295 
This would have left a surplus 
from the company’s contri- 
bution aloneof  ... ... a. 106 13 0 

(reat increase (xn accidents.—The great increase in the number of 
accidents requires notice. The numbers rose from an average of 
110 a year to 119 in the last half-year, or more than double the 
average number. In the three months ended in March last there 
has been a further great increase, the number of accidents for the 
quarter being 102, From March 31st to May 20th forty additional 
accidents have happened. In the five years the accidents averaged 
3 per cent. per annum on the number of men employed. In the 
first half-year of the fund it went up to 6 per cent. per annum. 
In the next three months it rose to over 10 per cent. per annum, 
and has continued at about that very high figure to the present 
time. Has there been any increase of carelessness! The danger 
of the work certainly has not increased. Under the new system 
every accident, however trifling, involving three days’ disablement, 
is reported and dealt with through the fund, whereas formerly 
some trifling accidents were not noticed, or came under the sick 
fund. The average period of disablement was less in the last half- 
year than at any time in the five previous years. It has come 
down, in fact, from an average of four weeks to three weeks, which 
means a large increase of trifling accidents for which compensation 
is now claimed. I expected the strict working of the new rules 
would bring to light all the accidents, but I certainly did not 
expect a large increase. I hoped that the establishment of the 
mutual fund would lead to greater care on the part of the men 
generally, and a consequent reduction in the number of accidents. 
But such has been very far from the case. 

There is a great deal more in this report of interest to 
those who are studying the question of workmen’s com- 
pensation, notably a complete list giving details of each 
individual accident, from which one can get a very good 
idea as to the class of accidents for which employers will 
so soon be called upon to pay compensation under the 
Act. I cannot recommend everybody to procure this 
report, as it is not issued as a public document, and it is 
only by the courtesy of Mr. Livesey that I am enabled to 
quote from it here. At the same time, it is certainly the 
most interesting and practical publication that has been 
brought out yet as affording a means of ascertaining how 
matters are likely to stand in the immediate future. 
Mr. Livesey was the first man who undertook to ade- 
| quately protect the British workman from the tyranny 
of the new unionism, and he has rendered an equally 
valuable service to the community in thoroughly testing 
the effect of the Workmen’s Compensation Act before it 
actually comes into force. 








R0YAL METEOROLOGICAL Soctety.—The monthly meeting of 
this Society was held on Wednesday afternoon, the 15th inst., at 
the rooms of the Royal Astronomical Society, Burlington House, 
Mr. F, C. Bayard, L.L.M., president, in the chair. A paper by 
Mr. R. C. Mossman, F.R.S.E., was read on the ‘‘ Frequency of 
Non-instrumental Meteorological Phenomena in London with 
different Winds from 1763—1897.” In previous papers the author 
has discussed the secular and seasonal variation of various 
phenomena, and he now gives the results of an analysis of the 
direction of the surface winds observed during the occurrence of 
snow, hail, gales, thunderstorms, lightning, fog, and aurora. Snow 
is of the most frequent occurrence with north and east winds, and 
least common with S.W. winds. Hail showers occur most often 
with W., N.W., and N. winds, Gales are most frequent with 
W. and 8S. winds. The greatest number of both summer and 
winter thunderstorms occurs with W. winds, although the values 
in summer are high with E., S.E., and S. winds. The greatest 
number of fogs are recorded on calm days, closely followed by 
days on which the wind blew from the east. A paper by Mr. 
A. L. Rotch was also read on ‘‘The Exploration of the Free Air 
by means of Kites at Blue Hill Observatory, Mass., U.S.A.” 
After giving a brief account of the use of kites for scientific 








their own ‘‘ gross negligence ;” Class B, receiving 18s, a week, 
were ‘‘pnre accidents :” and Class C, receiving 24s, a week, being 





purposes from 1749 to the present time, the author described the 
various forms of kites which have been employed at Blue Hill 
Observatory, viz., the Eddy or Malay tailless kite, the Hargrave 
cellular or box kite, and the Lamson airo-curve kite. The highest 
flight was on October 15th, 1897, when by means of four kites, 
having a combined lifting surface of 150 square feet, the meteoro- 
graph at the end of 20,100ft. of wire was raised vertically 11,080ft. 
above the hill. About 200 records from kites have been obtained 
in the free air at heights from 100ft. to 11,000ft. in all kinds of 
weather. Mr. Rotch maintains that the kite can be made of the 
greatest importance for meteorological investigation. At the 
recent meeting of the International Aéronautical Committee at 
Strassburg it was recommended that all central observatories should 
employ kites, as being of prime importance for the advancement of 
meteorological knowledge, 


=—=—_~ 
MEMBERS OF PARLIAMENT AT PORTSMOU Ty 


Ir is just six years ago since the last of Lord Charle 
Beresford’s famous “ picnics” to Portsmouth took place 
and there is little doubt that the opportunity afforded 
again so kindly last Monday, by the gallant admiral. ;, 
a visit of members, from both Houses of Parliament, t, 
the Government naval establishment at the great dock 
yard, would have been taken advantage of far myo, 

. re 
extensively had not the attendance of the members bee 
urgently required in London. As it was, out of 60 been 
and 360 commoners who accepted the invitation sea 
137 turned up altogether. a 

Admiral Superintendent Rice, Captains Giffard and 
Bridgeman, Mr. J. A. Yates, Chief Constructor, My, J, H 
Corner, Chief Engineer, and other officials, received Lord 
C. Beresford and his guests, who arrived at the South 
Jetty in the dockyard, by special London, Brighton, gng 
South Coast train, under the personal supervision of Mr 
David Greenwood, traffic manager, punctually at 105. | 

The first visit paid was to the Vernon, a considerable 
programme of most interesting experiments having bec, 
arranged in the torpedo experimental establishment 9), 
board the old hulk, for which the guests of Lord ¢ 
Beresford immediately embarked on the steamer Magnet, 
There was so much to be seen on board that only 4 
very short time could be devoted to each department 
The Whitehead ‘ taking to pieces’’ room attracted great 
interest. Here all the different sections of the 1gin 
torpedoes could be examined in detail and separately. 
The hydrostatic valve, which is acted upon by the 
pressure of the water exerted against its face beneath 
the belly’of the “ fish,” and which actuates the horizontal 
rudder, so as to retain the torpedo at a normal depth 
beneath the surface—and the balance weight, which jg 
suspended from pivots at the top of the balance 
chamber, acting, when the torpedo is out of the 
horizontal position, upon a little servo-motor, which also 
works the same horizontal rudder, so as to corree 
the deviations of the torpedo’s path—were fully 
explained. Later on a Whitehead torpedo, fitted with 4 
gyroscope, which has a marvellous effect in securing an 
absolutely even path for this engine of war for a dis. 
tance of 1000 yards, was fired from a first-class torpedo 
boat. The boat started from a point abreast of the 
Warrior, discharged her torpedo close to the stern of the 
Vernon, where the visitors were all standing, at a target 
up the creek. The course of the torpedo was as straight 
as a needle, the lines which it threw off on both sides 
as it went along being quite perceptible ; then at about 
1200 yards it rose to the surface, and the ignition of the 
Holmes’ calcium light—for indicating its position at 
night—showed that it was close to the target aimed 
at. Indeed, so good was the practice that an ordinary 
launch would have been struck by the torpedo at that 
distance. 

The running of a line of twelve 5001b. mines, for 
“countermining’’ purposes, was also exhibited, the 
launch containing the mines being towed by the Blood. 
hound over the spot assumed to be occupied by the 
enemy's minefield. It was an uncommonly pretty sight, 
and the preparation of the launch with its countermining 
apparatus must be a process requiring no small deftness 
and skill on the part of the operators, as the mines have 
to drop themselves automatically whilst the launch— 
with no one in it—is being towed across the enemy's 
minefield to be destroyed. For this purpose the launch 
has seven solid timber thwarts lashed across it, project: 
ing on either beam. Upon the ends of these thwarts 
rest the twelve 5001b. mines, and two buoys to mark 
the line, a third buoy being at the stern of the 
launch, marking the end of it. The cables con- 
necting these mines are wound round and round 
the boat, passing over and under it, and secured 
at intervals to their mines, buoys, and _sinkers. 
At the point where the minefield is first attacked, the 
first buoy with its sinker is pulled away from the launch 
by a cable attached to the starting station, the towing 
steamer dragging the launch across the minefield at its 
highest speed. Then, as the steamer rushes on, down 
plop the mines and sinkers, one after another, until the 
whole series of twelve is laid, the launch rocking from 
side to side as each mine tumbles off the thwarts. As 
soon as the line is completed, the mines are fired from 
the starting station through the cable before alluded to. 

The instruments used in the application of Marconis 
system of wireless telegraphy were shown in one of the 
lecture-rooms of the Vernon. Two separate instruments 
are required, of course, entirely unconnected with one 
another, one being forward and the other aft on board. 
The “transmitter” discharges a current alternating 
some 25,000,000 times per minute into a single cable 
which leads into the open air. The current can be 
seen spurting out at the extremity of the cable. The 
“receiver”? has a similar apparatus for receiving and 
collecting the current discharged from the “trans 
mitter.” A sort of Morse alphabet arrangement. 
dividing the current into long and short strokes, enables 
messages to be transmitted from one instrument to an: 
other. Thelecturer assured us that the electric rays would 
pass through the densest possible medium, the bulkheads 
and superstructure of the vessel not having any effect 
in diverting the current from its course. (ne of the 
visitors, who had had previous experience of the working 
of the Marconi system, said that a curious illustration 
of this fact had been noticed when he, upon a former 
occasion, happened to be one of a considerable 
crowd of persons gathered round a transmitter. 
“Now, gentlemen,” said the lecturer, ‘a i 
stand around this instrument, your very presen 
is detrimental to the exercise of its powers. For yo! 
form, in yourselves, a medium of maximum density 
Looking at the faces of some of the legislators prese” 
on Monday, it did seem as if the remark might have — 
repeated, for the look of hopeless bewilderment which 





; : -vellous 
eame over them from time to time, as all the marv ellou 
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an eee 
acies of the Vernon’s workshops were explained, 


in melancholy to witness. We fully understood the 
dislike of members to technical discussions in the 
“ House.” 


Lord Charles Beresford’s party was then conveyed on 

shore, and luncheon was served in the famous mould loft 
of the dockyard. Beneath our feet could be seen the 
lines of battleships and cruisers marked out, those of the 
old Trafalgar being crossed by the more recent curves of 
the Canopus and of fifty other vessels. All these lines 
can be “ picked up,” if again required for constructive 
purposes. A capital luncheon was discussed with great 
vigour, the M.P.s having started from Victoria at 8 a.m. ; 
and after the Queen’s health had been drunk, and the 
National Anthem sung in a variety of keys, Sir John 
Mowbray jumped up, and, in a spirited little speech 
received with great applause, proposed the health of 
their gallant host. He pointed out that the country at 
this special moment took the deepest interest in Lord 
Charles and in his most valuable parliamentary work. 
Admiral Sir M. Culme Seymour joined the party at 
luncheon, and afterwards some of the members left for 
sea trips upon the destroyers Starfish and Ranger, which 
were resplendent in fresh paint and polish for the occa- 
sion. 
; The subsequent visit to Whale Island and its magni- 
feent gun-sheds and barracks created great interest, 
the musical dumb-bell drill of the St. Vincent boys 
showing what excellent stamina they possessed. The 
batteries were replete with all the latest improvements 
in naval gunnery; casemates fitted with the latest quick- 
firers being manned for the edification of the visitors, 
and the rapidity of aimed fire of these weapons being 
practically shown by a succession of six shots in about 
fifty seconds. 

But a most valuable feature of the day’s doings was 
the parade of eleven companies of trained and untrained 
stokers and skeleton crews, engine-room artificers and 
artisan ratings, as well as four companies of marines, 
all belonging to the naval depét. The extraordinary 
influence of the training of the stokers was shown by 
the difference between the new men and those of one, 
two, and three months’ service respectively, they being 
drawn up in this order. 

The turn round the dockyard itself was rather short, 
the officials being pressed for time, as there was so much 
tobe seen. The Terrible was, of course, visited, and a 
few of the older ironclads, in which Lord Charles Beres- 
ford is so specially interested ; but it was soon time to 
return to the South Jetty for tea, and after partaking of 
itand saying a cordial farewell to the patient circle of 
officials and naval officers who had kindly volunteered to 
conduct the visitors round, the special train steamed off 
with its freight of legislators for London at about 4.30. 








LITERATURE. 


Working Men's Insurance. By WiLutAM FRANKLIN WIL- 

LOUGHBY. New York: Crowell and Co. 1898. 
Tus is an American book, and, presumably, written for 
American readers. As such, and taking it for granted 
that people in that country have no knowledge of the 
subject up till now, that they are thirsting for such 
knowledge, and that they are endowed with a sufficient 
amount of patience to wade through so long a book, it 
may perhaps be described as a serviceable publication. 
The author has undoubtedly devoted much time to his 
subject, and has succeeded in collecting a large and 
partially complete array of statistics of the various 
methods in vogue in Europe and America for insuring 
workmen against accidents, old age, loss of health, and 
of work, and so on. 

The raison d’étre of his book is set forth by the author 
as follows :—‘‘ Though the question of working men’s 
insurance is one that is but barely entering upon the 
stage of discussion in this country (America), in Europe 
it has assumed a position of great practical importance. 
To-day there is not a country on the Continent in which 
this question does not occupy the foremost place among 
measures actively considered for improving the condition 
of the labouring classes. In the modern movement for 
economic reform there is probably no one subject that 
offers so many features of paramount importance.” The 
book deals with insurances as effected in England, 
France, Belgium, Austria, Italy, Germany, and the 
United States and elsewhere. As long as the author 
sticks to figures, his book is merely uninteresting, and he 
repeats many undoubtedly common-sense statements 
that have already been made by others. It is when he 
launches into theories of his own that he in many cases 
becomes inaccurate, and he is sometimes difficult to 
follow. He, of course, succumbs to the error into which 
so many American writers fall, viz., that because wages 
are somewhat higher in the United States than elsewhere, 
the lot of the working man in that country must neces- 
sarily be better than of those elsewhere. The fact that 
a high wage, coupled with a high cost of living, does not 
place a man in a better position than a somewhat lower 
wage and cheap necessaries of life, is not taken into 
account. Nor does it seem to strike the author that in 
some countries where wages are lower than in England 
or the United States, the workmen are better educated 
and better off than in either of those countries. 

In explaining why it is that hitherto Americans have 
not given much attention to working men’s insurance, he 
tells us that the American artisan does not find it so 
necessary to provide against want of means, because he 
makes money more easily, and that he does not ‘look to 
the poorhouse as his inevitable home,” as does the 
English labourer. This is really a good example of 
Yankee phariseeism, and goes to show how, while he 
may have gone into his subject more deeply than some 
of his compatriots, he has not quite got to the bottom of 
things outside his own country. He has probably never 
heard how the average Englishman is prepared to face 


almost any hardship and misery rather than accept work- 
house relief and be branded as a pauper. However, that 
is a detail. 

The most interesting paragraph in the book is un- 
doubtedly the one in which he tells ts that, according to 
the statistics of the working of the American railroads, the 
average of injuries to ‘‘ trainsmen”’ shows that one out 
of every 10°6 is injured, and one out of every 111 is | 
killed in the exercise of his calling. Under the circum- | 
stances, there can be no question that the author has a} 
good case in urging the advisability of adequately insur- | 
ing American workmen. For, if the above statistics are | 
correct, it is clear that one of two alternatives should be | 
adopted—either the men should be compensated, or the 
railways shut up. According to the author, ‘‘the indus- 
tries of coal-mining, stone-quarrying, bridge-building, 
and construction work of all kinds, and the great indus- 
tries of iron and steel manufacture are scarcely less 
dangerous.”’ All this throws a strange side-light on 
American industrial methods, and, under the circum- 
stances, one is less likely to marvel at the high wages 
paid in the United States than to wonder how in the 
world the men could hope to scrape together enough 
money out of such wages to pay a premium which would 
adequately cover them against such heavy risk. If the 
percentage of fatal and other accidents were to reach 
anything like such figures as those above quoted, we 
should probably have enough killed and wounded in a 
month in England, in the engineering industry alone, to 
outbalance the victims of a Spanish-American war for a 
whole year. 

As far as British insurance is concerned, the book deals 
somewhat exhaustively with Friendly Societies, Govern- 
ment Schemes, and Old-age Pensions; but while many 
details of the working of certain societies, whose primary 
object is for the benefit of men of the tradesman class 
rather than for working men, are given, the mere existence 
of such colossal institutions as the Prudential Assurance 
Company and kindred establishments is ignored. Yet 
hundreds of thousands of our working men use these 
organisations for the purpose of making provision 
against loss of work and old age. 

Mr. Willoughby emphasises the great success of 
working men’s insurance in England, but he altogether 
misses the point that this success has been brought 
about in the teeth of the most determined and bitter 
opposition of the labour leaders in this country, who for 
years past have devoted most of their time, when strikes 
were not on, and much of the trade unions’ money, in 
endeavouring to crush bond fide benefit societies. 

Though bulky and well-arranged, this book is only 
partially complete, and its great fault lies in the fact that, 


little that he did not know before, except in cases where 
it is rather misleading than otherwise ; and, on theother, 
it is altogether too much of a book for the casual man 
who merely wants to gain a superficial insight into such 
things. 

The opening words of the author tell us that: ‘‘ The 


on the one hand, it tells the student of these matters but | 


straight away; therefore the authors advise the use of 
the indirect method due to Herr Kolben, which gives 
very good results in practice. 

In Chapter III. the theory of the construction of trans- 
formers and condensers is set forth, and Dr. Hopkinson’s 
method is given first. For a proper understanding of 
this portion of the work the author needs to be familiar 
with the higher mathematics. A number of tests of 
various forms of transformers are cited, and a comparison 
made. 

Chapter IV. treats of the direct transformation of 
currents, such as biphase and triphase, and direct to 
alternating current. Considerable space is devoted to 
distribution mains, and a useful table by M. Hospitalier 
is given on the effective resistance of conductors of 
circular section. It is often taken for granted by engi- 
neers who have had little experience of alternating 
currents that the loss of potential in a concentric cable 
will be due merely to the Ohmic loss; but this, of course, 
is far from being the case, as the centrifugal action—if we 
may so term it—prevents the centre of the core being of 
any value, and therefore it is important to determine the 
proper form of the annular conductors. This work, how- 
ever, will give little assistance to the practical man on 
this particular point. There is obviously a misprint in the 
description of Ferranti cables, where it is stated that 
the inner conductor is Sin. diameter for a current of 
250 ampéres. Nothing whatever is said about the great 
difficulties attending these cables in practical use, and 
possibly the authors are not well acquainted with the 
present position of affairs. In their description of the 
undesirability of placing wires insulated with india-rubber 
in heated rooms, such as boiler houses, they offer no 
suggestions as to what should be used; so far as we are 
aware only paper insulation will stand the heat. We do 
not feel nearly as certain as the authors appear to be of 
the advantages of steel ribbon armouring, and we feel 
sure that the armouring has in many cases all dis- 
appeared after the cables have been buried for a com- 
paratively short time. No allusion whatever is made to 
the British Insulated Wire Company’s cable; we should 
therefore conclude that the work in the original French 
was published some time ago. The cut illustrating the 
Callender system is upside down. The work gives, 
perhaps, the best general survey of alternate current 
practice in a small compass which we have yet seen, but 
it cannot be considered quite up to date. We have 
already alluded to the catholic spirit in which the 
French authors have dealt with the work of all nation- 
alities. Mr. Moffett’s translation is extremely good. 








CHARLES EDWARD EMERY. 


Cuartes E. Emery, Ph.D., M. Inst. C.E., one of the 
most widely-known of American engineers, died at his 
home in Brooklyn, N.Y., on June Ist, from heart 
disease, from which he had suffered for some years. He was 
born at Aurora, N.Y., on March 29th, 1838. He was 








American public have as yet manifested but compara- 
tively little interest’ in his subject. It is to be feared 
that the British public may, in all probability, manifest 
considerably less interest in it, at all events as propounded 
in Mr. Willoughby’s book. 


Alternating Currents in Practice. By Francis J. Morrett, 
B.A., Lond. London: Whittaker and Co. 1898. Price 15s. 

Tus volume is a translation from the French of a 
work by Loppé and Bouquet, which covers the whole 
ground of alternating currents. These authors appear to 
have derived their information impartially from English, 
French, German, and American sources. The translator 
is at present electrical engineer to the colony of Lagos, 
West Africa, and requests the indulgence of the reader 
for any errors in the text, as the proofs were corrected 
during residence in tropical Africa, where there is a great 
tendency for one’s electro-motive force to drop. 

The first chapter deals with Kapp’s method of calcu- 
lating the sine curves of alternators ; and the effect of self- 
induction, in causing the current to lag in phase behind 
the impressed electro-motive force, are then described. 
We may point out that Mr. Kapp considered that the 
self-induction should not be less than 20 per cent., nor 
more than 40 per cent. of the terminal electro-motive 
force. 
kinson’s method recommended for testing machines 
coupled together as generator and motor. 
however, it will be found that the mechanical losses in a 


when the same machine is used as a motor. A number 
of types of machines are described in detail, and the 
Labour alternator built by the Société l’Eclairage Elec- 
trique is stated to be so carefully designed that it does 
not hum at all. 

Inductor alternators are described, but this type has 
never yet been very favourably received. Polyphase 
alternators are dealt with shortly, and the authors give 
references to continental and American as well as British 
practice. Some remarks are made on synchronising, yet 


that have been designed by engineers who have expe- 
rienced considerable difficulty in synchronising certain 
types of alternators. 

Chapter II. deals with motors, and due credit is given 


a single-phase motor. 


motors is given in plain language, then the subject is 
treated mathematically. 
Company, which works the Brown patents in France, have 
a neat arrangement of inductive resistance, which can be 
so adjusted as to give the requisite torque at starting. 





shown that it is impossible to design asynchronous motors 


Armature reactions are described, and Dr. Hop- | 
In practice, | 


belt-driven machine are very. different from the losses | 


the authors refer chiefly to the lamp test for synchronism, | 
but notice some of the various special automatic switches | 


to Professors Hopkinson and Grylls Adams for their early | 
experiments on the transmission of energy by means of | 
In this part of the work a general | 
survey of the type of synchronous and asynchronous | 


The Weyher and Richemond | 


The question of motor design is then taken up, and it is | 


educated at the Academy at Canandaigua, N.Y. After leav- 
| ing school he was for a short time in the drawing-office of a 
| railway company, and afterwards in a country foundry and 
| machine shop; then he studied law for two years with a view 
| of becoming a patent lawyer, doing also some surveying and 
map making at odd times. During the civil war he entered 
| the navy as an assistant engineer, and was on the steamer 
| Richmond in the engagement at Fort Pickens, the capture of 
New Orleans, and the naval attacks at Vicksburg and Port 
| Hudson. After the war, and until January Ist, 1869, he was 
| engaged in experimental work for the navy, under Engineer- 
| in-Chief Isherwood, at the Novelty lronworks, New York 
| City. Resigning then from the navy, he remained at the 
works making experiments on stationary steam engines, which 
the works then proposed to manufacture. The results were 
afterwards published by Professor W. P. Trowbridge in a 
book entitled ‘‘ Condensing and Non-Condensing Engines.” 
In 1869 he received the appointment of consulting 
engineer of the United States Coast Survey and the United 
States Revenue Marine, and he opened an office as consulting 
engineer and patent expert. His connection with the 
Revenue Marine continued until 1891. In 1876 he was one 
of the judges of the Philadelphia Centennial Exhibition on 
engines, pumps, and other mechanical appliances. In 1881 
he became chief engineer, and later, general manager of the 
New York Steam Company, a corporation formed for the 
purpose of distributing steam from a central station in New 
York City. He designed and built the entire place, providing 
| four storeys of boilers, 16,000-horse power in all, at the 





| Greenwich-street station, and the system of steam piping 
| through the streets, the pipes being of Gin., 8in., and 10in. 
diameter, and extending to distances of about a mile from 
| the station. The station is still running with the same 
steam pressure, 85 Ib. to 90 lb., for which it was originally 
designed. 

For the past ten years he was engaged in consulting prac- 
tice of a most varied character. Much of his work was in 
connection with litigation in patent cases, condemnation, 
obstruction, and assessment of water power, accident cases, 
&c. He was a member of several institutions and societies. 
He received the Watt medal and the Telford Premium of the 
Institution of Civil Engineers for his paper on ‘‘ The District 
Distribution of Steam in the United States.” He was 
| granted the degree of Ph.D. by the University of the City of 
| New York. In 1884 he wasa member of the Committee of 
the American Society of Mechanical Engineers, appointed to 
prepare a code for steam boiler trials, and in 1895 he was 
made chairman of a Committee to revise the code of 1884. 

He leaves a widow and one son, Mr. Livingston Emery. 
We are mainly indebted to the Engineering News for the 
foregoing facts. Dr. Emery’s name was familiar in this 
country in engineering circles. He was a very able intel- 
lectual man, who will not be easily replaced. 











Tur Secretary of State for Foreign Affairs has received 
a despatch from her Majesty’s Consul at Amsterdam, stating that 
the Town Council of Amsterdam announce that, on July 18th 
next, they will receive tenders for the construction of six three- 
ton hydraulic trolley cranes for the use of the shipping on the 
Trading Quay at Amsterdam. Full printed particulars are 
obtainable atthe Municipal Printing-office in that city for the 
sum of 7d, 
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KIDDERMINSTER AND STOURPORT 
ELECTRIC TRAMWAY. 

Tuis is a line for which the British Electric Traction 
(Pioneer) Company, Limited, obtained parliamentary power 
in 1896, and is to be worked throughout on the Dickinson 
overhead electric side-wire system. Commencing at Somer- 


THE 


leyton-avenue, about halfa mile in an easterly direction from | 
the G. W. Railway station at Kidderminster, the line passes | 


through the principal streets of Kidderminster, thence along 
the Stourport road, across the level crossing of the G. W. 
Railway, terminating in Bridge-street, Stourport, on the 
banks of the river Severn. It is a single line with passing 
places, 3ft. 6in. gauge, and constructed throughout with 
girder rails 75 lb. to the yard. 

In the Borough of Kidderminster it is laid as an ordinary 
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Worcestershire Canal, presented considerable difficulty, as 
the sides of the original bridge did not run straight, but in a 
double “‘S” bend, and the arch spanning the canal was 
skewed. This bridge had to be widened on both sides, and 
made straight throughout its entire length of about 1S0ft. 
The arch spanning the river was widened on both sides by 
building brick arches alongside, the new work being tied 
in to the old by means of tie-bolts carried right through from 
side to side. The skew arch could not be widened in the 
| same manner owing to the peculiar shape of the old bridge, 
but the widening was effected by steel girder construction, 
the longest span being 38ft. 6in. 
Owing to various obstacles it has been necessary in no less 
than three instances to place the poles on opposite sides of 
the road; that is, the poles and wires for some considerable 


distance are on one side of the | 


road only, and then for some 
distance on the other side of 
the road, when they again cross, 
so that in this installation 
there is a good example of the 










































































POLES AND TROLLEYS 


tramway upon a bed of concrete Gin. in thickness between 
the rails, and for 18in. on either side is paved with 3in. by 
5in. Clee Hill granite setts. Along the Stourport road to 
the level crossing of the G. W. Railway the line, with the 
exception of one short length, is laid along the northerly 
side of the road; the rails are laid on sleepers ; between the 
rails and on cach side is made up with macadam. Very 
considerable road improvements have been made. As the 
line runs mostly alongside the road, and as a clear carriage- 
way had to be left for the ordinary traffic, it necessitated 
widening the roadway, also three bridges, one of which, being 
a double bridge spanning both the river Stour and the 


latter length. The trolley wire is suspended by riveted gun. 
| metal ears, which are in turn suspended from bell insulators 
| fixed to the bracket arms by wrought iron clips. 


The power station and car depot are built together upon 
| an admirable site situated between the river Stour and the 
| Worcestershire Canal, which is a little over a mile from 
| the Kidderminster terminus, and 34 miles from Stourport. 
| There is shed-room for ten cars. The generator plant con- 
| sists of two Babcock and Wilcox boilers, each of 1218 square 
| feet heating surface, and capable of evaporating 3500 gallons 
| of water per hour; a Green’s economiser of 120 pipes; two 
| Raworth Universal compound engines, developing 150 brake 
| horse-power at normal, and 200 brake horse-power as a maxi- 
| mum load with 130 1b. steam pressure, each coupled direct to 
| a multipolar compound wound generator, to be run at a speed 
of 235 revolutions per minute. The generators are wound 
| to give a constant electro-motive force of 550 volts, witha 
| full normal load of 190 ampéres, and a maximum load of 
| 250 ampéres. There aré two Wheeler surface condensers of 
| the Admiralty type, one for each steam plant. The exhaust 
' pipes are arranged so that either engine can exhaust to either 
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adaptability of the Dickinson side-running trolley to the wire 

in varying positions in its relation to the tramway. Tapered 
| steel poles 6in. and Tin. diameter are fixed at an average dis- 
| tance apart of 50 yards. They stand 22ft. above the ground, 
| and are bedded in concrete to a depth of Gin. below the 
| surface of the road. Two trolley wires are provided, one for 
| up line and the other for down line working ; the necessity 


| for overhead switches at the passing places being thus | 


| avoided. The height from the rail to the trolley wire is 21ft. 
| The lengths of the bracket arms from which the trolley wire 
| is suspended vary considerably, the longest being 8ft. 6in. 
| and the shortest 2ft. 6in., the greater number being of the 


"Tie EWGIEER. 
OF DICKINSON TROLLEYS 


_of the condensers, or direct to atmosphere automatically 
| should the condenser fail through any cause. An ample 
| supply of water for the condensers can be obtained from the 
| canal. The steam piping, which is arranged in duplicate, 1s 
| of mild steel. The valves were manufactured by Messrs. 
| Winn and Co., of Birmingham. The water supply is taken 
| from the town mains. é ‘ 

The switchboard is divided into six panels—main station, 
| generator, feeder, and Board of Trade. The main station 
panel is fitted with an ammeter showing total output of 
| station, recording volt and watt meters, an equalising 
switch, and a station clock. The generator panels are each 
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shunt-regulating switch, and plug board for station volt 
meters. The feeder panels are each fitted with a quick- 


preak cut-out switch ammeter and lightning arrester. The | 


Board of Trade panel contains all the instruments necessary 
to comply with the Board of Trade regulations. All the volt 
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Side Elevation 


and ammeters have illuminated dials. There are two main 
feeder cables from the power station, one going east towards 
Kidderminster, and the other west towards Stourport. 

\t every half mile the trolley wire is divided by section 
insulators, at which points the feeder boxes are located. 
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fitted with a magnetic quick-break cut-out switch ammeter, 
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over all, and 6ft. 4in. in breadth. They have a carrying 
capacity of twenty-four passengers, and three open trailer 
cars, With a carrying capacity of forty passengers. There are 
no top seats provided. The trucks are of the Brill cantilever 
type, with a wheel base of 6ft. 5in., the wheels being 2ft. 6in. 
diameter. The bottom framing of the cars is constructed of 
teak, the body of teak and English ash, and the panels of 
Honduras mahogany. Each of the motor cars is equipped 
with two 15 brake horse-power four-pole motors of the iron- 
clad type, with spring suspension, and geared to the axles 
with spur gearing with a ratio of four toone. The armatures 
are of the drum type, slot wound with counterpart renewable 
coils. The armatures are cross-connected, so as to have only 
two points of commutation. Carbon brushes are employed. 
The controllers, which are fixed one at each end of the car, 
are of the series parallel type, one controller handle being 
supplied with each pair of controllers, which are so arranged 
that it is impossible to detach it, excepting when the con- 
troller is in the ‘off’ position, 

Each car is lighted with ten 16-candle power incandescent 
lamps, arranged in two circuits of five lamps in series. The 
interior of the car is lighted by three clusters of lamps, one 
containing four and two containing two lamps, and a head 
light, which also lights the vestibule, arranged at each end 
over platform. The trolley pole is a light steel tube 15ft. 
long, tapering from 2gin. to fin. outside diameter, and fitted 
with swivel head, so as to allow the wheel to turn and adapt 
itself to any position of the trolley wire. The base of the 
trolley pole is supported on four insulators, as the whole of 
the pole forms part of the electrical circuit. Each car is 
provided with a lightning arrester. 

The contractors for the complete electrical installation 
were the Brush Electrical Engineering Company. This line 
will be exceedingly interesting, because not only has the 
rolling stock been installed, but manufactured by the Brush 
Company. The contractor for the permanent way and 
buildings was Mr. George Law, Kidderminster. The poles 
were manufactured by Messrs. James Russell and Sons, 
Limited, Crown Tube Works, Wednesbury. Messrs. Alfred 
Dickinson, and Co., 120, Colmore-row, Birmingham, were the 
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KIDDERMINSTER AND STOURPORT TRAMWAY—PLAN AND SECTION 


These feeder boxes contain two main knife switches feeding | 


on to an omnibus bar, from which bar there are four cut-out 
fuses, which can feed both ways on to the double trolley 
wire. Any section can thus be easily disconnected for 
testing, &c. The east-going feeder is a 19/14 stranded cable, 


and extends to within half a mile of the terminus. The | 
i 


west-going feeder consists of a 37/11 cable as far as the thir¢ 
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DETAILS OF PERMANENT WAY 


feeder box, from which point, and on as far as the next two 
boxes, it is reduced to 87/12, and from thence to the last 
feeder box it is reduced again to 19/14, finishing up within 
half a mile of the terminus. A 7/22 cable is connected to 
the rails at the extreme ends and brought back to the switch- 
board for testing the drop in the return circuit. The feeder 
cables are lead-sheathed and armoured. They are buried in 
the ground at a depth of 18in. 

There are ten cars, six closed motor cars 27ft. Gin. in length 





engineers for the whole undertaking, Mr. G. B. Parlett, 
| A.M.I.C.E., being resident engineer and their representative 
throughout the whole of the work. 








THE JANE NAVAL WAR GAME AT THE UNITED 
SERVICE INSTITUTION. 
| On Friday, June 17th, Mr. Jane read a short paper in the 
theatre of the United Service Institution, Whitehall, on 
his naval war game. We have repeatedly given examples of 
engagements carried out on his system, with illustrations, so 
that we here propose to notice principally the views expressed 
by Mr. Jane himself as to the intention and scope of the 
game, and such opinions as were given by naval officers on 
its practical value. 

Mr. Jane said that the object of the game is to supply for 
the Navy what the Kriegsspiel supplies for the Army—a 
means of fighting battles in miniature. To give interest to 
the game certain conventions are necessary, and on the 
elasticity and realism of these everything depends. A game 
that only a few enthusiasts would play is of no use. The 
object is to bring the attention of officers to problems which 
might not otherwise come before them. For instance, an 
officer who had played with the Bouvet two or three 
time in this game would have a far clearer idea of her strong 
and weak points than one who had merely the ordinary fami- 
liarity with her plan and statistics. The lecturer said :— 
“The actual sum total of knowledge might be the same, but 
in the former case the knowledge would have been to some 
extent already applied. No man playing an action likes to 
lose it, and he will easily remember the weak point, the 
false move that made him lose. If the rules approximate to 
actual conditions, then a field fora new method of studying 
‘discriminating fire’ has been opened. This particular sub- 
ject is, perhaps, the chief one of the game. Its idea is to 
individualise ; actual ships, guns, armour, projectiles—all 
these have been differentiated. Again, the question of ‘rushing 
to close quarters’ is more easily worked out with the game 
than on paper, because in the game there is the ever-present 
fact that the enemy is doing something at the same time—a 
fact that paper calculations may unconsciously omit or slur. 
It is easy ‘to multiply instances; these are merely thrown 
out as suggestions. For their solution they depend only 
upon whether the game is or is not sufficiently like the 
‘real thing.’ 

“Secondly, there remains to be tabulated what the game 
does not attempt. It seeks to avoid anything that may be 
described as a fad or a theory. It, I hope, most entirely 
avoids anything of the nature of even suggesting what ought 
or ought not to be done; it seeks to reproduce conditions 
only, leaving results to the individual players.” 





The system of moving the ships and turning them was 
then explained. This is made as simple as it could well be 
made, we think, but is of necessity subject.to conventional 
rules as to turning, stopping, &c. It has, however, perhaps 
brought out more clearly than might have been expected 
the difficulty of success in ramming. The principal matter, 
perhaps, is the effect of gun fire. Each ship’s captain has a 
card, on which isa drawing showing the structure of his own 
ship, and a paper showing his enemys’ broadside, and also 
head on, on three different scales for 4000, 3000, and 2000 
yards’ range respectively. On the former he depicts any 
injury he receives, and the latter he uses to fire at. The 
firing is performed by striking the figure of the enemy, on 
the paper corresponding to the range at the moment, with a 
piece of wood, in which is fixed a pin supported by cork to 
prevent bending. The number of blows is fixed according 
to his armament and rate of fire, and the chances of hitting 
are determined by the size of the figure and the difficulty of 
aiming with a point in the centre of a piece of wood over 2in. 
wide. There is a regular scale of injuries allowed according 
to circumstances, subject to the structure of the vessel 
admitting of it. On this question it is impossible to attempt 
more than a probable estimate, but pains have been taken to 
obtain data to support the conclusions arrived at. It follows 
that, as there is a considerable number of conditions to be 
decided by rules, which on service would take care of them- 
selves, one officer should be told off to each ship, otherwise 
the game would become tedious. Naturally, as in the Krieg- 
spiel, there eventually comes a point when the ships get so 
far destroyed that the game may be ended by an umpire. 
This conclusion may be possibly arbitrary, and is not of 
necessity in accordance with what would be in action; 
but realities are so far represented that an ill-protected ship 
soon goes to pieces if attacked by a strongly armoured one 
Nerve, fertility of resource, and personal qualities can 
scarcely ever be represented in a war game. As well as the 
tactical game, there is a strategical one which the lecturer 
only briefly referred to. 

Finally, the lecturer mentioned that in games played on 
board some of H.M. ships the results have sometimes agreed 
with generally-accepted theories, and sometimes the reverse. 
The following results have come out in playing the game :— 

(1) One big battleship has always been more than a match 
for two small ones. So far as the game is concerned the plea 
for moderate dimensions, is out of court. 

(2) It is relatively easier for six ships to defeat four than 
for nine or ten to do so, and against twelve the four might 
have a chance, if well manceuvred, because they may throw 
the twelve into confusion. So often has this curious result 
happened that it desérves notice. 

(3) Cutting the line has always resulted in the total 
defeat of the enemy. 

(4) With equal forces the odds are that one will be annihi- 
lated and the other little hurt. Some slight tactical error 
has usually been the turning point. 

(5) Line abreast is the best formation in which to go 
into action. Line ahead means the destruction of the fleet 
in detail. 

(6) Firing by individual selection is far more satisfactory 
than concentrated and organised attack by signal. Signals 
are apt to be misunderstood, or the enemy by a change of 
formation may nullify everything. 

(7) For all-round purposes the Majestic is the best type of 
battleships, but the Trafalgar for some is every bit as good. 
The French Bouvet type is very little behind. The single 
gun positions are a heavy advantage, counterbalanced, 
however, by the easily damaged disposition of quick-firing 
and big gun turrets close together amidships. 

(8) Given on both sides a determination to seek close 
quarters, there is nothing like the Italian type with 100-ton 
guns ; but they have no staying power at all. 

(9) The Powerful has invariably disappointed expectations 
concerning her fighting power. The Admiral class are the 
most unsatisfactory battleships. 

(10) Thin gun shields are shell traps, but exposed guns are 
little better off. Both are liable to be selected for a per- 
sistent shell attack from small guns. 

(11) A remarkably high percentage of results has been 
obtained by a continued quick fire with high-explosive shell 
directed against the muzzles of big guns. 

These notes may serve to give a general idea of the scope 
of the game and the detail into which it enters. 

In the discussion that followed Captain Lowry, R.N., of 
the Intelligence Department, said that he considered the 
game valuable as suggesting probable effects to be got by gun 
fire and general principles in single and fleet actions. He 
thought that the moves were of necessity too roughly carried 
out to deal with ramming or torpedo attack. In any further 
developments he hoped that complications would continue to 
be avoided. : 

Captain May, C.B., R.N., of the Committee on Ordnance, 
said that he had often wished for some form of war game, 
and thought that this one was on the right tack. He laid 
stress on it being simplified as far as possible, and com- 
mended the design for steering clear of “fads.” Like 
Captain Lowry, he did not think that ramming and torpedo 
attacks could be well dealt with, but for evolution and 
gunnery he thought the game very valuable. 

The Chairman, Vice-Admiral Sir W. R. Kennedy, observed 
that line-ahead attack had always been open to the objection 
that the leading vessels suffered very greatly, as, for example, 
in the case of Nelson’s and Collingwood’s ships at Trafalgar. 
This must be looked for still more now. He agreed with the 
previous speakers that complications were to be deprecated. 
For example, the use of signals instead of words in a game 
was objectionable. With regard to the illustration of the 
relative advantages of big and small ships and numbers of 
ships, he would not give an opinion. 

At the conclusion of the discussion one or two games were 
played. The results, in our judgment, supported the views of 
Captain Lowry and Captain May. For example, the Bouvet, 
Majestic, and Valmy engaged with the Lepanto, Benbow, 
and Trafalgar, and sufficient firing took place to bring out 
the fact that while the Majestic hardly suffered at all, the 
Lepanto became almost a wreck, and the Benbow was left 
with only one 111-ton gun firing at half speed, a large shell 
having burst beneath one barbette, and her quick-firing 
battery having been silenced. The Bouvet was also nearly a 
wreck, having come under very heavy fire concentrated on 
her as the leading ship. The Valmy escaped well, as might 
be expected, especially seeing that she was a good deal head 
on, and her own attack of the Trafalgar was correspondingly 
limited. 








Tur Proserpine, cruiser, will leave Sheerness on June 





27th to resume her steam trials, 





596 


THE ENGINEER 


JUNE 24, 1898 





—_———. 





ENGINE HOUSE, 


MESSRS. 





Boiler 


KIDDERMINSTER 


Oo oC 
9000000000090000990 


AND STOURPO 


ALFRED DICKINSON AND CO., BIRMINGHAM, 


(For description see page 5‘) 


House 


Sectional 


0 


RT ELECTRIC TRAMWAY 


ENGINEERS 


Engine Room 





Elevation 


Scale of 
5 10 15 


Feet. 


20 25 30 


{gt fe iy pt — tpt — feat — fant — feet — eh fot — feet feet feet — feed 





~ (8000000000 000000000 
000000000000000000 


09900000009000 





a ge 








ee 








el *WMoter} } 


foundatia 








Space for 


Future Ertensions 











Space for Future Extensions 









































Switchboard 


weer. 























LQ 











BURNETT RIVER BRIDGE AT BUNDABERG, 
QUEENSLAND. 
Tuts bridge, which has been designed by Mr. Alfred B. Brady, 
M. Inst. C.E., Government Engineer for Bridges, will consist 
of eight 170ft. spans of steel girders, carried upon two concrete 
abutments and seven piers, having two cast iron cylinders 
each. 

The steel girders will be of the hog-backed lattice type, 
22ft. deep at the centre and 10ft. deep at the ends. For 
about half the length of each span the girders will be braced 
overhead to resist wind pressure with light transverse lattice 
girders and diagonal bars. One end of cach main girder will 
be fixed on cast steel rocker bearings, and the opposite end 
on cast steel expansion rollers. Thetotal length of the bridge 
over the abutments and wing walls will be 1430ft. 4in., 
and the waterway or clear length between the faces of the 
abutments 1352ft. 4in. The bridge will be level through- 
out its length, the height of the roadway above high-water 
mark ordinary spring tides being 33ft., and height above 
the flood level of 1890 5}ft. The total weight of steel and 
ironwork in the bridge, including the piers and superstruc- 
ture, amounts to 2065 tons, the whole of which is to be 
manufactured in the Colony. Each cylinder will be 
sunk to a rock foundation to depths varying from 54ft. 
to 65ft. below high water. The diameter of the cylinders 


| pitching, metalling, and fencing, are included in the contract. 


high water level will be 
moulded base 
cylinders will 
concrete, and 


from the foundation up to 
7ft., where they will be reduced by a 
casting to a diameter of 5dft. All the 
be completely filled with Portland cement 
finished with ornamental cast iron caps and cornices. 

Wrought iron riveted diaphragm bracing of great strength 

will connect the two cylinders forming each pier, which will 

be further braced with heavy cast iron spandrels firmly bolted 

to them below high-water level. The roadway will be 24ft. 

wide, and there will be one footway 6ft. wide at the down- 

stream side only, carried on steel cantilevers. 

The decking of the bridge will consist of Lindsay's steel 
troughs, which will be filled with cement concrete, upon 
which tarred metalling, forming the roadway, will be laid. 
The footway will be formed of corrugated steel plates, covered 
with cement and coke concrete, upon which an asphalt foot- | 
path will be formed. The parapet of the footway will be of 
wrought iron lattice work, with a moulded hardwood hand- 
rail on the top. 

The bridge and its approaches will be lighted by gas, laid 
on from the Bundaberg Gas Company’s mains. There will 
be two overhead lamps on each span, and four large lamps on 
concrete piers at the abutments of the bridge. All the lamps | 
will be provided with Welsbach patent incandescent gas | 
burners. The earthwork approaches to the bridge, including | 


The following tenders for the construction of the bridge 
have been received : 


A, Overend and Co., Brisbane 
G. ©. Willeocke, Brisbame 4.0 2. 60 be ve i 

W. M. Thompson and Co., Brisbane .. .. if 2 0 
Murphy, Kirk, Hopkins and Co., Brishane —. . 68,334 15 0 
H. McKenzie and Sons, Melbourne te 0 
*J. McCormick and Son, Brisbane 1,070 16 0 
Enginecr’s Estimate... 62,740 15 3 


5. de 
1 
rs 


Accepted. 
The time allowed for the completion of the work is thirty 
months from the date of signing the contract. 





During May English shipbuilders launched about 
71,610 tons, against 87,552 tons gross in the previous month, and 
36 vessels, of about 66,430 tons gross, in May last year. Of the 
vessels launched last month 8, of 26,630 tons, were from Wear 
yards. For the five months English builders have launched 150 
vessels, of about 307,496 tons gross, against 257,500 tons gross 
for the corresponding period of last year. One vessel of about 
10,400 tons gross, was launched by Messrs. Harland and Wolff 
Belfast, last month. The total launches for the United Kingdom 
for the year so far have been 292 vessels, of about 528,182 tons 
gross, against 278 vessels, of about 409,226 tons gross, for the 


| corresponding period of last year, 
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ROYAL AGRICULTURAL SOCIETY'S SHOW. 





Tur only objection to Four Oaks Park as a show 
round is that it is eight miles outside of Birmingham, 
so that to go and return from the city necessitates a 
journey. However, the railway companies had arranged 
an excellent service of trains for the week, so that this dis- 
advantage would in a large measure have been nullified 
had the service been as good in fact asit appeared on paper. 
In other respects the Park seems all that can be desired. 
There is ample space for all-the exhibits, and good 
sound turf to walk on, except where in places timber 
roads have been constructed. The number of exhibits 
is, as we stated last week, very nearly as great as it has 
ever been, and in the machinery department the majority 
of the exhibits are of a high class. There are, of course, 
among them a great number which present no novelties. 
The engines of such well-known makers as Messrs. John 
Fowler and Co., Limited, Robey and Co., Limited, E. R. 
and F. Turner, Limited, Tangyes Limited, Crossle, 
Bros., Charles Burrell and Sons, Brown and May, Richara 


8 


Garrett and Sons, Limited, and others, have reached a posi- | 


tion which barely leaves room for further improvement. 
On the other hand, a few well-known makers have 
entered ‘‘new implements” for the Society's silver medal. 
Messrs. James and Frederick Howard, for example, show 





Fig. 1—HOWARD’S HYDRAULIC BALING PRESS 


bight of the wires across the press when desired. 
| More material is then put in and pressed up tight, when 
the needles are again caused to cross, of course with a 
new portion of the wire. The wires are then cut ina 
| simple device, which forms part of the mechanism, and 


| 





Fig. 3—HOWARD’S HORTI-CULTIVATOR 


the ends twisted together by the attendant. In other 
respects the retarded motion of the feeding plunger, by 
which a longer time is given for the attendant to feed in 
the hay, &c., is the feature of greatest importance. 
Besides these two, a cultivator for fruit growers—Fig. 3 
—is also entered for a silver medal by the same firm. It 
is designed to clean tangled rows of fruit or vegetables 
from weeds, and to cut out strips of grass turf. 

In the same class of 
implements the per- 





hopper and planted them. One of the discs, with its 
| fingers and thumbs, can be seen in the engraving. The 
| thumbs,” if we may so put it, are fixed projections on 
| the discs, whilst the fingers which oppose them are 
hinged to it, having a prolongation which gears with a 
fixed cam as the disc revolves. This cam opens the 
fingers just when they come in position to receive a 
potato from the hopper; the continued motion then 
allows the fingers to close by spring action on the potato, 
and carry it forward and over till it comes to 
the lowermost position, when the fingers again 
open, and the potato is dropped into the furrow 
made by the ridging body. A marker shows the 
position for the next bout. The planting discs are on 
a shaft driven by gearing from the main axle. Four 
speeds can be used, equivalent to llin., 12in., 1din., 
and 14in. apart of the potatoes in the rows. The 
machine plants two rows at a time from 24in. to 
30in. apart. The advantages claimed for it are 
that it does not damage the potatoes, and that if a stone 
gets into the hopper it does not stop the action, as in the 
| older pattern. The first of these reasons, however, has, 
| we believe agriculturists will agree, little weight, as not 
only are seed potatoes frequently cut in two, but some 
persons are even of the opinion that piercing them is a 
good thing. The second is, of course, a good point; but 
the greatest improvement undoubtedly lies in the simpli- 
fication of the mechanism, and consequent reduction in 
price. It is unquestionably a most ingenious machine. 
The improvements in the swath turner are perhaps on 
the whole of more importance. The principal change 
from the machine which gained the Royal Agricultural 








| petual straw press ex- 
| hibited by Messrs. Geo. 
Stephenson and Sons, 
of Newark, also for a 
medal, must be men- 
tioned. The feature 
ot the press is that the 
| straw is not folded or 
bent, but is pressed 
into bales of full length 
about 5ft. A form of 
toggle jointing giving 
a quick return action 
}is used for pressing, 
and the _ dividing 
boards are done away 
with by tying each 
bale withstring. Three 


balls of strmg ale 
placed in boxes be- 


neath the frame, and 
the machine having 
been once started, all 
the operator has to do 
is to catch the bights 
of the three strings on 
three hooks fitted to- 
gether ona light frame, 
which is pushed down 
when desired before 
another fork of straw is 





Fig. 4—POTATO PLANTER, MESSRS. RANSOMES, SIMS, AND JEFFERIES 


a slightly modified form of the small hydraulic baling press, | fed in. The frame being lifted the bights are pulled up | Society of England's silver medal at Leicester consists in 
which we described last December in connection with | through and caught over hooks till the time comes for cut- | fitting spring faces to the fliers, which thus accommodate 


the Smithfield Club Show. It is fitted as shown in our 
illustration—Fig. 1—with a convenient transport car- 
riage, by which it can be conveyed by road, and has 
curved in place of flat boards, so that it can be used 


| ting andtying them. The weak part about the machine is 
| this hooking up the strings, which is not as certain in its 
| action as could be desired. Doubtless the makers will 
| see their way to getting over the difficulty in future 


| themselves to the inequalities of the ground. Further- 
| more, the fliers have been set one rather in front of the 
other, so that they do not tend to interfere with one 
another’s action. The machine is drawn by one horse, 


in connection with their patent trusser. Messrs.J.and F.| machines. ‘he idea of preserving the full length of the | and can turn from 20 to 30 acres a day. 


Howard are also competing for a medal for their per- 
petual baler—Fig. 2—which, since our description of it 





straw is commendable, and on the whole this baling | 


| press promises very well. 








Fig. 2—HOWARD’S PERPETUAL BALING PRESS 


given at the same time as that of the press, has been 
htted with a device for wiring the beles as required, and 
thus doing away with dividing boards. The wire is 
wound on two bobbins on one side of the machine, 
as shown, and a pair of long needles, actuated by 
rack and pinion driven by the machine, thrust the 


Several more or less new implements are shown by 
Messrs. Ransome, Sims, and Jefferies, Limited, Ipswich. 
One of these—a double-row potato planter—we illustrate, 

| Fig. 4. It differs from former machines made by the same 
| makers in having a “ finger-and-thumb”’ action to replace 
the needles, which originally took the potatoes out of the 


We take others of the new implements much in the 
order in which they fall in the catalogue. There is first 
the “‘ Monorail”? Portable Railway shown by the Mono- 
rail Portable Railway Company of Old Jewry, London. 
|It is only new in the sense that it has not appeared at 
'a Royal Agricultural Society of England Show before, 
| and we fancy our readers are fairly well acquainted with 
lit. In this type it will be remembered the rail is not 
laid on trestles, but lies on ground plates, to which it is 
simply and readily attached. The wagons have but one 
| pair of wheels, and are prevented from falling sideways 
| by the bar or bars by which they are propelled by men or 
horses. These bars stand out laterally from the wagons. 
Points and crossings are easily arranged, and a track can 
be quickly laid and as rapidly taken up again. 

Messrs. Robert Boby, Limited, of Bury St. Edmunds, 
| show a machine for separating rib or plantain from clover, 
| which is very ingenious. It is illustrated by Fig. 5. 
| The action depends upon the different shape, size, and 
| weight of the seeds which have to be sorted. In the 
type illustrated, no less than seven separations take place 
automatically. The dirty seed is fed into a hopper, from 
which it descends on to a Boby screen. Through this, 
certain of the seeds pass, but others pass into a chamber 
at the end, in which an upward current of air is main- 
tained by a rotary fan. The lightest material of all, such 
as husks, chaff, bits of straw, &c., are drawn high up into 
the fan and delivered by one mouth, while the seeds of 
dock, which are large and light, are lifted partly up and 
drop out through another mouth; then on another 
screen where further separation of long and short seeds, 
plantain and clover, takes place, and finally into the drum 
at the bottom. This drum is indented inside with 
|indents just suited to take the round clover seed, but 
rejects all long seed. The round seeds are carried up 
to the top in these indents and fall into a receptacle 
put inside the drum, a pair of hammers tapping the 
outside of the drum helping to dislodge them. We were 
shown seven separations which had been made on the 
show ground, and we were astonished to find how 
accurate the sorting was. We fear our description will 
have given but little idea of the ingenuity shown in 
the design of this clever implement. We may mention 
that Messrs. Boby have made an improvement in their 
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screens whereby they can be changed much 
rapidly than used to be the case. ae 
Another of the “‘ new implements ”’ is a vertical engine 
exhibited by Messrs. Robinson and Auden, Limited, 
of Wantage. There are three engines shown, all of 
which are fitted with the latest development of Mr. 
Robinson's governor, and the largest of them has also a 
clever device whereby the piston valve is brought much 
closer to the cylinder than is usually the case, and thus 
port clearance diminished. The valve has a through rod 
which projects from each end of the valve chest through 
stuffing-boxes. As the steam is taken between the 
pistons these stuffing-boxes have only to withstand 
exhaust pressure. A steel bar sliding vertically in long 
suitable guides attached to the back of the valve chest 
is bent at each end in such a way as to permit of its 
being securely fastened to the two ends of the valve-rod. 
In the middle of this bar, just above the guides, is 
attached a disc several inches in diameter surrounding 
by a steel ring forming the end of the excentric rod. The 
surfaces are very large, so that wear is not likely to be 
considerable, but means for adjustment are provided. 
We saw this gear working at a considerable speed, and it 
seemed entirely satisfactory. It will be interesting to 
learn what economy has been gained by thus reducing 
clearance spaces. 
The point, however, to which Messrs. Robinson and 


more 


the position of the engine shown this hole on the left- 
hand end is just being uncovered by the piston. The 
steam then passes from the high-pressure annulus to 
the left-hand end of the steam chest, and would force 
the valve over to the opposite position which it is shown 
occupying. By so doing it will be seen that the valve 
would come into such a position as to allow the high- 
pressure steam to pass to the low-pressure side of the 
piston, that is to say, in the same position as the other 
portion of the valve occupies in the drawing. The 
reverse stroke would then be made, and the same thing 
would happen at the other, the valve driven back into the 


screen, from which it would be blown about all over th 
machine and operators. . 

Two new implements, in the form of stone-cuttin 
machines, are shown by Messrs. Rushworth Brose 
Colne, Lancashire. They did not appear in the leag{ 
degree willing to give us any information about either 
of them. They both consist primarily of a frame carry. 
ing within it a second frame holding the cutting plates 
This frame is supported by four connecting-rods hune 
from brackets raised or lowered by vertical screws. The 
frame is rocked backwards and forwards in one case 
directly by a long connecting-rod from the tail rod of 





place shown, and the low-pressure side opened to exhaust. 
There is a fair number of stone breakers and ore 


| 





Auden are calling particular attention is the new high- 
speed shaft governor, an illustration of which is given in 
Fig. 6. Mr. Robinson has had considerable experience in 
this form of governor, and has experimented with a 
number of forms. In all he has found that great diffi- 
culties were introduced by the presence of the heavy 
weights which are used in practically all of them. The 
device illustrated has been invented to get over these 
difficulties. This it does by using two quite small 
weights, and increasing their effect by the use of cords 
and pulleys. These weights are attached to the ends of 
two levers, pivoted near the rim of the governor drum ; 
a single continuous wire cord, attached at one side, passes 
round the system of pulleys seen, of which the upper 
one is only a tightener, round the two weights, and round 
pulleys attached to the excentric disc, which can just be 








Fig. 5—BOBY’S SEED-SORTING MACHINE 


seen. The weights act against the resistance of two flat 
carriage springs, which can be seeninthecut. The resist- 
ance of these springs can be increased by the device seen at 
the lower end, consisting of a right and left-hand screw, 
which draws the springs nearer together or thrusts them 
further apart. This screw can be actuated by a wheel and 
rack moved by a hand lever whilst the engine is running, 
and a variation in speed of 40 revolutions per minute se- 
cured. The excentric is moved by the action of the governor 
diametrically across the shaft, the straight-line motion 
being obtained by the use of two flat springs which take 
the place of the links in a Watts parallel motion. There 
are, it will be seen, very few working joints or pins to 
introduce a disturbing element of friction. We may 
mention that an emergency gear throws the excentric 
into its central position if the cord should break. We 
examined the three governors shown, two of which we 
saw running, and found them very well made and efficient 
in action. It would seem that the problem of a good 
shaft governor, free from the objections which have 
militated against the older forms, has in a large measure 
been solved by Mr. Robinson’s invention, and we may 
hope that he will ultimately succeed in getting rid even 
of the wire rope, when we should probably have a 
governor as free as possible from disadvantages. 

Messrs. W. N. Nicholson and Sons, Limited, of 
Newark-on-Trent, exhibit a new cultivator hight, the 
Hercules.” It has nine steel tines, which are attached to 
a frame in two rows. By an arrangement of levers the 
depth of cultivation can be varied within a range of 
about Yin. 

Messrs. Lee, Howl, and Co., Ltd., of Tipton, had two 
forms of automatic steam pumps entered for the silver 
medal, one simple and the other compound. Both were 
at work on their stand, and acted with certainty at even 
very low speeds. The general arrangement of the steam 
end of the compound pump will be understood from 
Fig. 7. The piston, it will be seen, is of the trunk 
pattern, the high-pressure sides being round the annulus 
on either side of the middle steam-tight ring. The slide 
valve, which is circular in transverse section, is placed 
below the cylinder. The valves for both ends are in 
one piece. The action is broadly as follows :—Opening 


into the cylinder wall there is at either end a small hole P 


Leeds, is of the type of which he has supplied a great 
number to Corporations in this country, and to various 
purchasers in all parts of the globe. 
c 
ment. 
band. 
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crushers, of which probably the two best known are the 
Marsden and Baxter. Mr. H. R. Marsden, Leeds, shows 
a stone breaker mounted on wheels and fitted with an 
automatic arrangement for screening and loading up the 
broken stone. The size is ldin. by 10in., and the 
capacity is stated at eight tons of macadam per hour. 
The machine is shown in action driven by an 8-horse 
power portable, made by Messrs. Barrow and Co., of 
Banbury. There are also other simple breakers of the 
well-known Blake-Marsden type. 

The principal breaker shown by Mr. W. H. Baxter, of 





Fig. 6—ROBINSON’S SHAFT GOVERNOR 


the engine, and in the other by means of belts and 
countershaft. The feed is secured automatically by 
rotating the four screws, the 
rate being adjusted by cone 
pulleys. Both machines 
were at work on _heayy 
blocks of stone, and appeared 
to work well and steadily, 
Messrs. Mann and Charles. 
worth, Leeds, show a steam 
wagon, which is not very 
unlike that illustrated jn 
THE ENGINEER of March 
25th, except that it has not 
got the broad centre wheel 
at the back, which is cer. 
tainly one of the most novel 
exhibits at the show, although 
not entered as a “new im. 
plement.” It is made to 
comply with the Motor Cars 
Act, the total weight of 
wagon and engine being 
under fourtons. The engine 
is placed on the top of the 
boiler with the compound 
cylinders at the smoke-box 
end. A double-reversing year 
of Mann and Charlesworth’s 
patented design used, 
The sides of the smoke-box 
ave considerably extended 
backwards, and carry the 
horn-plates for the engine 


is 


wheels. The wagon, which 
is of peculiar shape, fits 


partly between and partly 
overhangs these wheels, but 
it has also a pair of wheels of 
its own, of the same size as 
those of the engine. They 
are placed wider apart, and 
carried by external bearings in such a manner that the 
wagon can be run right over the tail of the engine, so that 
the pair of wheels, wagon’s and engine’s, on each side are 
concentric. Each pair is then bolted together so that a 
pair of double-width wheels is formed. The wagon tips 


round the centres of its own wheels. The gear- 
ing is all very substantial, and there are three 
speeds. The driver's platform is on the offside of the 


engine, and is counterbalanced by a large water tank on 
The fire-door is in the side of the smoke- 
The engine is steered by 


the other side. 
box. Coke is used for firing. 
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The part which 
alls particularly for attention is the elevating arrange- 


They are not quite as wide as the band, 


All bevel wheels or driv- | t 


The material 


be crushed is fed into the machine from a 





In 


connected by a pipe with the end of the valve box. 
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| be modified in future designs. 
| pose, but appears an unnecessary complication. ! 
driving gear can be readily thrown out, when the engine is 
| available to drive any farm machinery, or by removing the 
by the lower screens, the larger portions only being | wagon body, which can be done in a few minutes, it 
elevated to the upper drum, where they either pass | forms a serviceable small traction engine. 

through the perforations, if small enough, or are shot | 
back into the machine to be crushed again. 


It is of | record. Inc 
distinct advantage not to raise the powder to the upper | have two stands, and a very large and varied exhibit of 









































Fig. 7-COMPOUND STEAM PUMP—MESSRS. LEE, HOWL, AND CO. 


a worm and worm quadrant attached to the front axle. 
All the operating handles are conveniently situated for 
the driver. 
the funnel the exhaust is led into a small copper vessel 
The buckets are fixed inside a broad composite | on one side of the smoke-box, which acts in a measure 
| as a condenser, part of the steam being thrown down in it, 
leaving spaces on either side which acting as belts | and the remainder is superheated as it passes through a 
drive the upper screen. 
ing chains are thus done away with. 
to 
platform placed at the near side, where there is plenty 
of clear space for it, and the finer material is sorted out 


To prevent any visible steam issuing from 


ube in the smoke-box. This arrangement will probably 
It may accomplish its _ 
1e 


In oi] and gas engines there is not very much new to 
Messrs. Clayton and Shuttleworth, Lincoln, 
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all their well-known manufactures. On one of these is | at. 


The old form of needle igniter described not long | two tubes, one attached at its lower part, which conveys 


chown a fine 12-horse power petroleum engine, which | ago in Tue ENGINeER is retained, and for starting a | the oil, whilst the other opens into the space above the 
differs in several respects from the patterns which this | horizontal iron tube lying right under the cylinder is used. | oil, where it supplies air pumped through from the crank 


firm have made up to the present. The points of improve 
ment will be most readily understood from the figure repro- | Clayton and Shuttleworth now allowing one gallon per 





Fig. 8-MESSRS. CLAYTON AND SHUTTLEWORTH’S OIL ENGINE 


duced from a photograph of the gear side of this engine 

Fig. 8. If this is compared with illustrations of older 
cngines it will be observed that the working parts in 
general are more conveniently placed. Thus the little 
pump which feeds the oil from the large containing tank 
below the cylinder is placed vertical and to one side of 
the engine instead of horizontally under the vaporiser as 


formerly. The whole cylinder, it will also be noticed, is | 
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Fig. 9-PARAGON OIL ENGINE—MESSRS. G. DAVIES & CO. 


now overhung, but we have assured ourselves that it is 
very rigidly attached to the bed-plate, being both spigotted 
in and having a very broad flange, as scen. Thus, ev en 
when the engine has to be set to run. “in — for 
any reason, there is no tendency for the cylinder 








towork. The air and exhaust valves are placed in a box 
on the other side of the engine in a position readily go 


- | The oil tank, not shown, contains twelve gallons, Messrs. | chamber. Thus at every stroke a small quantity of oil 
is driven out by the air pressure, and in case the engine 
stops there is no fear of flooding the cylinder with oil. 
A simpler device could hardly be imagined ; in fact, the 
whole engine is of the simplest possible description. We 
see, however, that the makers guarantee that the cost of 
consumption for a motor as small as 2-horse power shall 
not exceed, with oil at 5d. per gallon—the cheapest 
| Russian oil is used—1d. per actual horse-power per hour. 
| Another illustration, Fig. 10, shows a pair of 4-horse power 
engines built for propelling alaunch. They are not exhibited 
at the show, but the type is precisely the same. The cylin- 
ders are Slin. by 8in. Relief cocks, worked from the 
| starting side, are fitted to ease compression when getting 
under way. The reversing gear, which will be understood 
| from the photograph, consists of a vulcanised fibre cone 
working on to a cast iron cone, the former being part of 
a clutch sliding on a feather on the main shaft. The 
latter is keyed to a lay shaft, which also bears a sprocket 
wheel fitted with a Reynolds’ chain, which transmits to 
the thrust shaft. According as the friction clutch is in or 
out of gear, the lay shaft drives or is driven, and the 
vessel goes ahead or astern. The oil tank is not shown. 
The ‘“ Ruston” oil engine—Messrs. Ruston, Proctor, 
and C©o.—should also be mentioned, although there 
|is little or nothing novel in it, unless the positive 
oil feed is new to some of our readers. The oil 
is pumped up from the tank in the engine base to a 
little cistern supported above the cylinder, in which it is 
| always kept at a normal level. Through the centre of 
| this cistern rises a stand pipe which takes the supply 
to the engine. The top of it is above the level of the 
oil. It is surrounded by a ring with a countersunk 
recess at the top. This ring is raised and lowered by 
the action of the engine, the pocket or countersunk top 
to it receiving oil when it is at its lowest point, which it 
discharges down the stand-pipe when at its highest 
oint. 
’ Messrs. the Campbell Gas Engine Company, Limited, 
show several fine combined oil engines and pumps. One 
of these we illustrate—Fig. 11. It is a 3 brake horse- 
| power engine combined with a single-acting ram pump, 
connected to the engine by a friction clutch. When not 
| required for pumping the engine can be at once discon- 
nected and used for other purposes. The pump will 
deliver about 1250 gallons per hour. 
Many other makers also exhibit oil engines; in fact, 
rake horse-power as siz heir tanks, which, of | they are a marked feature of the show, but they are 
pecrltigy Wige= ler hog ~~ long run. In this | nearly all of well-established design, which hardly call 
particular engine the cooling water is circulated by a | for remark : the Hornsby-Ackroyd, by Messrs. Hornsby 
simple excentric-driven pump on one side of the engine. | and Sons; the Trusty, by the Trusty Engine Works, of 

This arrangement costs the same as the usual tanks, but | ¢ heltenham ; large shows of both gas and oil engines by 
| is only fitted when desired. This engine is kept running | Tangyes, Crossleys, and exhibits of portable and sta- 
| pumping water. tionary engines by other makers. 

Another oil engine which must be noticed is that made Of steam engines of all sorts—portable, traction, and 
| by Messrs. George Davies and Co., of Abergavenny, under | fixed—we have barely space to mention the names of the 
| Day’s patent. It is known as the “ Paragon ” oil engine. | principal makers exhibiting, and they are all such well- 
| Probably some of our readers will remember Day’s gas | known and respected names at agricultural shows, and 
| engine which was made some years ago, but has now, we | have brought their work to such a pitch of perfection, 
| believe, for one reason and another, disappeared from the | that there is indeed little or nothing new to be said about 

market. A description and sections of it will be foundin | them. What more, for example, need one say of the 
| Tue Encineer of August 26th, 1892, and may be referred | exhibits of Messrs. Charles Burrell and Sons, Limited, 
| to in this connection, as the oil engine closely resembles it. | than that they made an excellent show of road locomo- 
tives and traction en- 
gines, some fitted with 
Burrell’s patent single- 
crank compound cylin- 
ders and some with 
ordinary double-crank 
compounds; or of 
Messrs. Aveling and 
Porter, whose road 
rollers and _ traction 
engines are known to 
every municipality in 
the length and breadth 
of the land; or of such 
well-known makers as 
Marshall, Sons, and 
Co., Limited, Gains- 
borough; or John 
Fowlerand Co., ].eeds; 
Richard Garrett and 
Sons, Leiston; E. S. 
Hindley, of Dorset, 
and others, than that 
they were there with 
their usual exhibits. 
Amongst the station- 
ary engines there are, 
however, one or two 
which call for a word 
or two more than 
this. 

For instance, Messrs: 
E. R. and F. Turner, 
The engine is of the vertical type. The crank shaft is in ; Ltd., of Ipswich, exhibit a fine horizontal engine, of which 
an enclosed air-tight chamber—see Fig. 9—into which air | Figs. 12and 18 are illustrations. It is fitted with a Turner- 
is admitted by an adjustable non-return valve. By the | Pegg patent positive Corliss gear, the general arrangement 
descent of the piston this air is raised to a few pounds | of which will be gathered from the cut and section, Fig. 13. 
pressure, and is then, by a port in the piston, allowed to The main valves M M are controlled by a fixed excentric 
pass up an external passage of rectangular shape, which | on the crank shaft, the points of lead, exhaust, and com- 
can be clearly seen in the illustration. At the top of this | pression being constant for all loads. The double-ported 
passage it meets the oil supply and throws it into the | expansion valves E E are controlled by an excentric -on 
cylinder, where it is deflected by a baffle on the | the shaft governor, having a fixed stroke and:a variable 
piston against the hot cylinder cover. It is then com- | angle of advance. The sole duty of these valves is to 
pressed, and ignited by an ignition tube, thus giving an | vary the point of cut-off, which is arranged to take place 
impulse every revolution. To start the engine the cylinder at the highest speed of the valve motion, and as the 
cover is heated for a few minutes by a painter’s lamp. The | stroke of the valve is fixed, this speed is constant for all 
oil feed arrangement also calls for mention, as both the loads. Judging from some diagrams taken from a 
pump and’ gravity feed are done’ away with. The | similar engine with an early point of cut-off, this gear 
oil is contained in an air-tight vessel placed at any con- | gives very clean angles. 
venient distance from the engine, and connected toit by| Messrs. E. R, and F. Turner also show a new wheat 








Fig. 10—PARAGON LAUNCH ENGINE—MESSRS. GEORGE DAVIESZ& CO. 
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washer and stoner—Fig. 14—which may be mentioned 
here, of which the action will be understood from the 
annexed cut. The wheat placed in a hopper at the top 
descends ina thin layer down the outside of a polished cone. 
Sliding with some pace down this, the stones are carried 
down to the bottom of the lower vessels, whilst the wheat 


of Vipanand Headley, the Alpha-Laval, of the Dairy Supply 
Co., and the Melotte, shown by the Melotte Separator | motor of 12-brake horse-power. 


Sales Company, of Bristol, may be mentioned. 


There is a fairly representative exhibition of brick and | wheel mounted on a shaft running 


tile-making machines, Messrs. Thomas C. Faweett, 
Limited, of Leeds, showing a roof tile-making machine ; 


RN : 


2 


Fig. 12—POSITIVE CORLISS GEAR ENGINE—MESSRS. E. R. & F. TURNER 


is carried over by the flow of water into the outer vessel. 
The lightest wheat, which goes still further before sinking, 
joins the first lot at the opening, but chaff, &c., lies on 
the surface of the water in the outermost vessel, from 
which it passes out through a sluice. 

At Messrs. Ruston, Proctor, and Co.'s, Limited, stand 








Messrs. William Johnson and Sons, Leeds, a brick-per- 
forating press; and the Tibbington Collieries and Brick 
Works, Limited, Tipton, a brick-drying wagon, all as 
new implements. The last of these, Howl's patent 
drying carriage, we illustrate by Fig. 15. By the use 
of this carriage the bricks need not be handled at all 
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Fig. 13—POSITIVE CORLISS GEAR ENGINE—MESSRS. E. R. & F. TURNER 


we noticed particularly a fine horizontal engine 1lin. | 
cylinder, 28in. stroke, 90 revolutions, fitted with a 
modified Reynolds-Corliss gear, which is both better in 
design and more silent in action than the original 
pattern. The engine is a fine example of mechanical 
engineering, but the finish is more than is usually 
attempted in this country, and is 
only intended for exhibition pur- 
poses. It shows what English 
engineers can do in that direction 
when they try. 

Cream separators, on account of 
the excellence of the workmanship 
which is necessary to put into 
them, are always of interest to 
engineers. There is not very much 
new in this way at present, the 
hand radiator made by the Ak- 
tiebolaget Radiator, Stockholm— 
Messrs. Berner and _ Nielsen, 
Gracechurch-street—being proba- 
bly the most important. This little 
radiator treats twenty gallons of 
milk per hour, transforming it at 
one operation into butter. It is 
easily worked by one hand. The 
pasteuriser, which is one of the 
great features of the big machines, 
capable of dealing, say, with 400 
gallons of milk per hour, does not 
form a part of this hand machine, 
the milk being heated and cooled in 
any suitable vessel. We may men- 
tion here an interesting fact which 
we were told by one of the engi- 


Goon Wutay arene 
YO wyrtee 


hvexs FLicuy srore 
Tyron SeouT 


during the making, drying, or delivery into the kiln. The 
wagon illustrated has four hollow platforms or shelves, as 
well as a hollow framework into which steam can be 
allowed to enter. The heat is thus brought close to the 
bricks, and the drying is consequently very rapid. Car- 


| riages with different numbers of tiers can, of course, be 
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neers of the company with regard 
to the large radiators. On the out- 
side of the rotating drum, which is 
about 10in. diameter, and revolves at an enormous velo- 
city, a few small bolt heads used originally to project. It | 
was found advisable for some reason to countersink these | 
heads, and we are assured that a reduction of nearly 
l-horse power in the driving power required was realised. 
Amongst other separators exhibited, thecream separator 


tig. 44—WhEAT WASHER—MESSRS. E. R. & F. TURNER 


constructed, and arrangements are made for coupling any 
number together. 

Of the motor vans we have already written at length. 
There is one other motor vehicle which deserves a passing 
word. It is a motor watering cart exhibited by Messrs. 
Wm. Glover and Sons, Limited, Warwick. Itis mounted 


| 
| on a steel frame, and is driven by a Daimler four-cylinder 
| The power is transmitted 
| by a shaft running parallel to the motor through a worm 
| at right angles and 
| parallel to the axle. Upon the shaft two sets of gearing 
‘are fitted, the fast speed propelling the motor at about 
six miles per hour, and the slow speed, for 
hill climbing, at about 2} miles per hour, 
The axle is fitted with compensating gear 
for turning corners. The special features 
are the steel frame, which is bent down 
on to. the axle bearing, upon which the 
springs are fixed, and the body is car. 
ried independently of the frame. The 
springs are free to move vertically and 
laterally, without in any way changing 
the position of the gearing. The motor 
is placed in a case in the front of the 
vehicle beside the driver’s platform. The 
two front wheels are on separate pivots, 
but are coupled together by a connecting. 
rod joining two projections, so that the 
wheels turn parallel to each other. Move. 
ment is transmitted to one by a chain 
passing round a sprocket wheel keyed to 
a vertical shaft rotated by a worm and hand 
wheel. The ends of the chain are fixed to a 
cross-bar on one of the wheel brackets, 
The whole workmanship of the mecha. 
nism is of a very high order, and we 
s2e no reason why this cart should not 
be a success. We wonder if a 12-brake 
horse-power motor would have been con. 
sidered necessary for a vehicle of this size 
a few years ago ? 

Windmills are very well represented, a 
large number being at work on the higher 
places in the ground. Although some of 
them are said to be adapted for electric 
lighting, not one of them is shown driving a 
dynamo; they are nearly all pumping water, 
with more or less energy as the wind varies. 
It would be invidious ‘to select any one make 
for remark when, with few exceptions, the 
general type of motor is identical in all. 
The windmill is distinctly an engine of un 

certain ways; like the horse, it is ‘‘a noble creature,” but 
as “it does not always do so,” its application is limited 
to places where continuous work is not a necessity. 


Fig. 1S—HOWLS BRICK DRYING CARRIAGE 


The Blackman Ventilating Company, Limited, show 
grain drier—R. Reynolds’ patent—-as a ‘new 
implement.” The feature of this drier will be under- 
stood from the sketch—Fig. 16. The damp grain is 
charged into a hopper at the top of the drier, and 
descends, as shown, over a number of inverted V-shaped 
baffles, which extend from side to side of the drier. 
Beneath them is a grid, which moves gently backwards 
and forwards to allow the grain in certain position to 
fall through into the conveyor chamber below. In its 
passage from top to bottom of tle 
system the grain comes into co1 

tact with a large volume of heated 
air, which enters at one end below, 
and, ‘after taking a _ circuitous 
course, is removed by a fan at 
the top and discharged laden witli 
moisture into the atmosphere. The 
air can be heated either by steam 
or in a new coke stove of improved 
design. It is claimed thaf not 
only can a much greater quantity 
of grain be dried in this apparatus, 
but that it is far more effective, 
does not get clogged up as the 
usual driers of perforated plates are 
apt to do, and rejects the damp 
air outside the building. It has 
been found experimentally that 
even grain seriously injured by 
damp can be so far cured in this 
drier as to make capital food for 
cattle. The Blackman Ventilating 
Company, of course, show also a 
| large number of fans of different types and sizes. A new 
| form of electric fan has recently been introduced by 
|them. The motor consists of a four-polar cast steel ring 
| for field magnet, fixed at the centre of the fan. The 
| armature is of a simple type. Both are machine wound. 
There are a few other exhibitors whose names can 
| scarcely be left out of a report of the Royal Show. 
| Such well-known firms, for example, as E. Foden, Sons, 
| and Co.; E. Humphries and Co., Limited, of Pershore ; 
| Messrs. J. and H. Mclaren; Whitmore and Binyon ; 
| Brown and May; and Fielding and Platt; or J. W. Brooke 
| and Co., who show hoists and lifts; or James Harrison 
| Carter’s, with disintegrators ; Geo. Cradock and Co., of 
wire rope fame; Thomas Green and Son, Limited, of 
Leeds, who show garden implements; Isler and Co., 
well known in connection with artesian well-sinking ; 
Messrs. Samuelson and Co., Limited, of Banbury, very 
large exhibitors of agricultural machinery, and others ; 
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Fig. 11—COMBINED 


but we have devoted more than enough space already 
to the show, and can do no more than merely mention 
that they were represented there. 

The following awards have been made:—To the 
Monorail Portable Railway, to Boby’s seed-cleaning 
machine, to Vipan and Headly’s cream separator, and 
to J. and H. Keyworth and Co.’s barrow seed drill, 
silver medals; and the £10 prize to Richmond and 
Chandler's device for safeguarding chaff-cutters. Prizes 
have also been awarded to the Daimler, Lancashire, and 
Thornycroft steam vans. 





SIR JAMES NICHOLAS DOUGLASS. 


On the 19th inst. a most eminent engineer passed away. 
Sir James Douglass died at his residence at Bonchurch, 
Isle of Wight. His father, Nicholas Douglass, was a Cornish 
man, who devoted his life to lighthouse work. In 1847, when 
James Douglass was twenty-one, and just ‘“ out of his time,” 


his father, who was superintending engineer to the Trinity | 


House, took him on as his assistant, and he saw much rough 
work during the construction of the celebrated Bishop's Rock 
lighthouse. His next important position was that of resident 


on the Smalls Rock, off Milford Haven. On the death of 


Mr. James Walker, F.R.S., engineer-in-chief to the Trinity | 
| would be best to do.” 


House, in 1862, James Douglass became his successor, and 


he built in rapid succession the Wolf Rock, Longship, Great | 
and Little Basses, and Muncoy lighthouses. His most import- | 


ant work, however, was the construction of the new Eddy- 
stone lighthouse, which was completed in 1882, when he 
received the honour of knighthood. For several years Sir 


James continued to do excellent service, although nothing of | 
much importance, as a lighthouse, was built. About six | 


years ago, unfortunately, he fell into bad health, and retired 
from the practice of his profession, and although at times he 
seemed to rally, no permanent improvement took place, and 
so the end came last week. 

A mere enumeration of the works carried out by Sir James 
Douglass gives a very inadequate idea of the man. He was 
an exceedingly competent authority on all that relates to 
the lighting of our coasts; and, indeed, his scientific attain- 
ments, backed up by an enormous practical experience, were 
so eminent, that he was elected a member of the Royal 
Society. It almost goes without saying that he was a 


member of the Institution of Civil Engimeers, and he was | 


also M. Inst. M.E., and M. Inst. E.E. He was a man of 


infinite resource in the conduct of his work, and of undaunted | 


courage in circumstances of difficulty and danger. 

It is not easy to speak too highly of him as a man. He 
was a most modest, genial friend. It wasimpossible to know 
him well and not to like him. It is to be hoped that some 
one competent to the task will write his life as it ought to be 
written. It was full of adventure and incident, and Sir 
James was never more happy than when, work laid aside for 
a brief space, he could take life easy. We remember being on 
board a large mail steamer making her trial tripfrom the North, 
round the Land’s End and up the Channel. Passing near the 
Eddystone, SirJames began toask thepilot various questionsas 


to what lighthouse it was, and thereupon the worthy pilot began | 


to enlighten him, and as Sir James said afterwards—“ He | 
| years, there was no reason why the contract could not be 


told me more about the new Eddystone than I had ever 


known before.’’ When he had left the bridge, the pilot | 
turned to one of the bystanders and said: ‘‘ I wonder who | 


that gentleman is; seems a smart man enough, and yet so 
ignorant about the Eddystone.” The secret was kept for 
some little time, and the pilot certainly bore no malice, 





Sir James had a very fine judgment as to what work ought 
to cost, and in most cases what he carried out was under the 
estimates. Thus, for example, the Smalls Lighthouse cost 
but £50,000, the lowest tender being about £66,000. The 
Eddystone, again, cost the Trinity Board £24,000 below the 
lowest tender. 

Sir James married in 1854 Miss Tregarthen, of the Scilly 
Isles, and leaves children. 








THE COAL STRIKE. 





DvurtinG the past week there has been an entire cessation 
of all effort on the part of the colliers and employers to further 
discuss the situation and arrange a settlement. The employers 


by their Emergency Committee have seemingly withdrawn | 


themselves from the arena of conflict, and wait calmly the 
action of the Provisional Committee. On Saturday evening 
Mabon—Mr. Abraham, M.P.—delivered an important speech. 
Prefacing his remarks with a vindication of his own un- 
biassed mind, Mabon said “he had never withdrawn any 


proposition he had ever made, and had never withdrawn from | 
| any position he had taken, however unpopular it might have 
| made him for the moment. If the employers, he continued, 
| had any proposition to place before the workmen, all he asked 
: : : | them was this—that it should be submitted through the 
engineer, with sole charge of the construction of a lighthouse | 


members of the Provisional Committee, who were the 
accredited representatives of the workmen. If so submitted 
he would not hesitate to tell the workmen what he thought 


Mabon again diverged in his censure upon unauthorised 
expressions in the Press, and touched upon the question of 
ballotting for a scale or no scale. ‘ This question was now 
with the workmen, and they should forward any resolutions 
they might pass upon the matter ‘to the Provisional Com- 
mittee, and ask them to moveinit. If that were not done 
the Committee would not move from that day to Christmas.” 

It has been freely mentioned in the district that an effort 
was being made to affiliate the Welsh colliers with the 
Miners’ Federation. Upon this head Mabon explained that, 
‘“‘ good as the Federation was to them, still they were depend- 
ing for support upon other organisations. What they wanted 
was the willing co-operation of the miners elsewhere, and 
they could not afford to allow themselves to be split up.” 


| In conclusion, Mabon appealed for generous and liberal sup- 


port from all the colliers at work in the coalfield, and hoped 
“ for a time when all the workmen of South Wales would be 
united under the one banner of unionism.” 

Mabon’s hint that they were prepared to remain unmoved 
until Christmas, and David Morgan’s determmation, now 
publicly made in the local newspapers, that rather than lose 
in the present conflict he would see women and children die, 
have made a marked sensation in the district. 

Mr. Brace, another prominent leader of the men, has also 
given public expression to his opinions in a speech delivered 
at Abersychan on Monday. Briefly, his views were “ that no 
sliding scale would have his support unless it provided a fixed 
minimum wage for the workmen. A living wage was the 
first and greatest principle which they had to consider. He 
would advise them not to make any collective agreement 


| unless it was made upon this condition. It would be better 


to go back to work upon the terms posted up at the collieries 
rather than upon the old scale. If they signed an agreement 
to work under these terms for four, five, or any number of 


teminated by a month’s notice being given as required by 
law. If they then resumed work for another six months or 
so, and the masters refused to recognise the rights of labour, 
they could give a month’s notice, and with the means 


| collected during that period they would be enabled to compel 
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the employers to accede to just demands. With regard to 
the Compensation Act, let them give it a fair trial before 
contracting out.” 

The leading feature among the non-associated collieries 
during the week have been varied, application for advance of 
wages, and in some places concessions of advances. A couple 
of days’ stoppage amongst some of the Swansea collieries took 
place in the previous week, but the temporary strike was soon 
ended, and the men resumed work, to await collective action. 
At the Penygraig meeting on Saturday, addressed by 
‘‘ Mabon,” it was arranged that a 10 per cent. advance should 
be demanded. The same day a deputation of seven waited 
upon the directors of the Clydach Vale Colliery, with which 
Mr. D. A. Thomas is connected, and demanded 25 per cent. 
advance. This, it 2s understood, was emphatically declined. 
It was intimated that the matter had come before the board 
as a surprise, as it was understood that the arrangement 
made some time ago was to remain operative until the close 
of the struggle. The board, however, did not altogether close 
negotiations, but expressed their readiness to further consider 
the question of an advance of some kind. In view of the 
friendly relations existing some arrangement of a modified 
character is regarded as likely. Since the interview the 
Clydach men have consented to reduce their demand to 10 
per cent. 

In the Swansea district a very largely-attended meeting of 
non-associated owners of the western section of the South 
Wales coalfield met to deliberate upon the situation, the 
Mayor presiding. The resolution adopted at the meeting 
of the previous Wednesday, to refuse the demand of the 
workmen for any further increase of wages, was confirmed 
and unanimously approved. It was further resolved that a 
permanent association of coalowners be formed, and a Com- 
mittee was appointed for the purpose of arranging the 


| necessary details. The coalowners present, steam and 


anthracite, represented an annual output of three million 
tons. 

The Merthyr Board of Guardians have expended over 
£11,000 in relief, and relief movements in Cardiff and most 
of the principal towns are at work. A large exodus of colliers 
has taken place to various destinations. Many of the old 
colliers are from the North Walian slate quarries and the 
lead mines, and a good percentage are familiar with farm 
work, so during the hay season will find work in Cardigan- 
shire, Carmarthenshire, and in Pembrokeshire. This will 
relieve the situation somewhat; but the iron and steel 
workers, without strike funds, are in a wretched state, 
though partly as an act of humanity as much repair and 
labour work as possible is being found them. 

At Barry and Cardiff hundreds of sailors are cast up like 
jetsam and flotsam by this labour storm, and are destitute, 
unable to go to other ports. As regards trade, the trades- 
men in Cardiff and every town on the hills are suffering, 
all business being at a standstill. 

The announcement made in the district this week that the 
naval manceuvres have been abandoned is regarded as one 
result of the Welsh strike. Not, as some contend, that no 
other coal is so well adapted for naval purposes, but from a 
wise forethought on the part of the authorities to husband 
the resources. 

One result of the strike has been the decision to close 
Aberystwith University. The support of South Wales has 
fallen off so materially that this is imperative. Equally 
deplorable is the bréaking up of the libraries in connection 
with collieries. The sale of the one at the Lewis’s Navigation 
is announced. ; 

A deputation of colliers of the New Derlwyn Colliery, 
Tredegar, waited upon the proprietor a few days ago, and had 
a concession of 10 per cent. This makes a total of 42 per 
cent. granted since the struggle. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. | 





USTRIA.—GEROLD AND Co., Vienna. j 
F. A. Brockxuaus, 7, Kumpfgasse, Vienna 1. | 
(HINA.—KELLY AND WALSH, Lrp., Shanghai and Hong Kong. 
pRANCE.—Bovveau and CHEVILLET, Rue de la Banque, Paris. 
gBRMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipzic. 
F. A. Brocknavs, Leipzic. 
[NDIA.—A- J. ComBRIDGE AND Co., Bsplanade-road, and Railway Book- 
i stalls, Bombay. 
jTALY.—LogscHEr AND Co., 807, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY AND Wash Lrp., Yokohama. 
Zz. P. Maruya AND Co., 14, Nihonbashi Tori 8anch 
RUSSIA.—C. RicKER, 14, Nevsky Prospect, St. Petersburg. 
8 AFRICA.—GORDON AND Gorcu, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J.C. Jura & Co., Capetown, Port Elizabeth, & Johannesburg. 
AUSTRALIA.—GorDon AND GortcH, Queen-street, Melbourne; George- 
street, Sydney; Queen-strect, Brisbane. 

R. A. THompson anv Co., 180, Pitt-street, Sydney; 862, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide; Edward-street, Brisbane. 
ToRNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland. 
Crata, J. W., Napier. 
CANADA.—Monrreat News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 & 85, 
Duane-street, New York. 
Supscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—Ke ty anp Watsu, Lrp., Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 
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PUBLISHER’S NOTICE. 

** With this week's number is issued as a Supplement a Two-page 
Engraving of the Engines of Her Majesty's y serpent Battleship 

I Every copy as issued by the Publisher includes a copy 
of this Supplement, and subscribers are requested to notify the 
juct should they not receive it. Price 6d. ‘ 

*," If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of t 
Agent through whom the 1s obtained. Such inconvenience, 
ys can be fost gO obtaining the paper direct from 

this office, 
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TO CORRESPONDENTS. 





| *»* In order to avoid trouble and confusion we find it necessary to inform 


correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily yor publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 

A. E. D.—The insulation will be better preserved by really good wood 
cases than by iron pipes, but the casing should be of stout hard wood. 
H. B. (Forest Gate).—You will find all the available information in ‘ The 
Universal Directory of Railway Officials,” published by the Directory 

Publishing Company, 8, Catherine-street, Strand. Price 10s. 

H. 8. (Seacombe).—University College, London, The Yorkshire College, 
Leeds, Trinity College, Dublin, Glasgow University, and a dozen other 
colleges grant diplomas in engineering. You can obtain particulars in 
all cases by writing to the secretaries. 





; In most treatises on the screw propeller you will 
vars of the Mangin screw, which was at one time used 
pretty freely in the French Navy and was tried in ours. It was 
claimed that it produced less vibration than the common screw, but it 
was superseded by the Griffiths propeller and its congeners. A great 
defect of the Mangin screw was the readiness with which it fouled, 
ropes, weeds, &c., getting caught between the double blades. 














MEETING NEXT WEEK. 

DuNDEE INSTITUTE OF ARCHITECTURE, SCIENCE, AND ArT.—Thursday, 
June 30th, at 2.30 p.m., in the Y.M.C.A. Rooms, Annual General Meeting. 
DEATH. 

On the 1%th inst., at “Stella,” Bonchurch, Isle of Wight, Sir James 
Nicwovias DovG.ass, F.R.S., M. Inst. C.E., M. Inst. M.E., M. Inst. E.E., 


late Engineer-in-Chief to the Honourable Corporation of Trinity House, 
London, in his 72nd year, 
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LEAD AND PHOSPHORUS POISONING. 


CERTAIN trades, notably those concerned with the pro- 
duction of matches and glazed ware, lie at this moment 
under a serious stigma. In both industries cases of severe 
and even fatal poisoning have occurred among the opera- 
tives, and much public attention has been directed to 
these cases, and many strong denunciations of the methods 
of manufacture supposed to be the causes of these calami- 
ties have been uttered. As is usual in like circumstances, 
the condemnation has been distinguished by vigour 
rather than by enlightenment, and the demand that 
‘*something must be done’’ has been more vehement 
than rational. Nevertheless, to ignore or deny the case 
put forward by those whose chief fault is a zeal which is 
not according to knowledge, would be to fall into an equal 
error, and that without the excuse which well-meaning 
ignorance may always plausibly urge. Let us, therefore, 
putting aside the impatience of the natural man, and 
his belief in legislative cure-alls, and equally dismissing 
the glossing of disagreeable facts tempting to a threatened 
manufacture, examine the circumstances which have 
given rise to the outery, consider the chief causes of 
danger in handling poisonous substances, and, if possible, 
suggest a method of decreasing or abolishing preventible 
risks. These two words, ‘ preventible risks,” are the 
key to the whole situation. It is not to be supposed 
that materials dangerous in themselves can be made 
innocuous under all conceiveable conditions. If the 
community be of opinion that the operatives in any 
trade dealing with poisonous materials must be pro- 
tected at all costs, the course to be pursued is 
simplicity itself. The use of all the products of these 
trades must be prohibited, and the community must 
exhibit its altruism by doing without them. But then to 
be consistent it must forego the convenience derivable 
from soap, mackintoshes, railway travelling and high- 
tension systems of electrical distribution. The mere 
statement of a few of the necessaries of every-day life 
suffices to show the absurdity of any attempt to render 
modern civilised existence as little risky as that of primitive 
peoples, exposed to no danger but that of being knocked 
on the head in a tribal shindy. Every sensible man 
tacitly concedes that one must take one’s chances in this 
world, and he is not appalled or driven into panic by 
occasional mishaps. Why, then, has there been a clamour 
in the present case ? 

The death of a man from necrosis contracted at Messrs. 
Bryant and May’s factory, and the failure of the firm 
and of their medical officer tc notify the case, were 
incidents sufficiently startling to the general public to 
account for a good deal of the agitation which has 
happened. Following quickly on this was the visit to 
London of a deputation of persons said to be seriously 
injured or permanently disabled by the poisonous action 
of lead used as an ingredient of many glazes. The public 
memory is short, or it would probably have been remem- 
bered that these sufferers were but particular instances 
of the wounded in the army of manual workers whose 
cause was pleaded in a somewhat florid and vituperative 
manner by a London daily paper a few years ago. The 
interest then aroused was attenuated by the vast area of 
misery which was displayed for inspection, and when, as 
in the present cases, the issue was narrowed, the same 
kindly feeling then exploited was elicited in equal degree, 
and was more concentrated in its operation. Thus, the 
comparative vigour of the agitation now in progress is 
due less to the enormity of the objects of attack than to 
the mode of their presentment. 

The risks which occasionally result in grave injury to 
the manual workers engaged in handling matches or 


| glazed goods are ultimately due to the highly toxic pro- 
| perties of phosphorus and lead. It is almost astonishing 
| that no one has initiated a movement for the legislative 
| alteration of the atomic weights of these elements, and 
their displacement from their present sinister position in 
the periodic system; or, conversely, for some radical 
change in human physiology such that the ingestion in 
| quantity of phosphorus and lead should be healthy and 
| fattening. This hopeful crusade would be not much 
| more absurd than some of the remedies which have been 
|solemnly proposed. Both poisons are cumulative in 
| their effects, and both appear to affect some persons much 
| more strongly than the average individual. Both are ex- 
| tremely useful materials. In spite of repeated endeavours 
/no match has yet been prepared which equals in general 
| convenience the common variety which can be caused to 
| light by slight friction on any rough dry surface. In its 
| preparation the composition into which the splint is 
dipped to form the head is kept warm, and fumes of 
phosphorus are given off. If these are inhaled the 
operative may suffer in health. Carious teeth are 
especially apt to allow the ingress of the poison, and to 
form a starting point for necrosis of the jaw. In the case 
of lead its basic carbonate—white lead—is for most pur- 
poses the best white pigment known ; lead glazes are the 
cheapest and most manageable of all glazes of the readily 
fusible class. Earthenware tiles, ornamental pottery of all 
kinds, enamelled ware, and the like, are commonly glazed 
with a material richly plumbiferous. For goods of this 
class the glaze must be readily fusible, because the body 
of the ware will not withstand a high temperature. 
Moreover, it is always a difficult matter to adjust the 
composition of the glaze so that its coefficient of expan- 
sion may be nearly identical with that of the body of the 
ware, and thus no disastrous incompatibility between 
them may lead to the “ crazing” of the glaze. In the 
attainment of such adjustment the pottery manufacturer 
would be sorely hampered if he were unable to employ 
one of the most generally applicable of his glaze- 
producing materials. From the consumer’s point of 
view a well-made lead glaze is satisfactory, unless it be 
exposed to the action of acid liquids sufficiently powerful 
to dissolve a portion of its contents of lead oxide. 
Seeing that lead-glazed vessels are freely used 
for all sorts of domestic purposes without the pro- 
duction of toxic symptoms, it is evident that the 
attack of a lead glaze by ordinary articles of food and 
drink is a remote possibility. Lead, therefore, has a large 
and legitimate use in the arts which we have named, and 
any hindrance to its judicious employment would be a 
foolish diminution of our material advantages. In the 
manufacture of white lead a certain amount of the finely 
divided pigment may be diffused through the air as dust, 
but where wet grinding is the rule this source of injury 
to the operator is absent. In like manner, a glaze is 
applied by dipping the ware in a liquid slip and inhalation 
of fine dry floating particles cannot occur. But even 
when there is no obvious means for the absorption of 
lead into the system, cases of lead poisoning arise. In 
most instances the reason is a want of personal cleanli- 
ness on the part of the sufferer. To eat with un- 
washen hands may be a simple and unpretentious 
habit, but it is purely suicidal when the hands are 
smeared with a substance as toxic as lead. This is the 
most potent cause of the evils which all desire to abate. 
Attack on the manufacturer is energy misspent, save 
that he should be compelled to provide ample means for 
frequent and pleasant ablutions. The end of real utility 
to which effort may be directed is to teach the operative 
that strict and constant cleanliness is not a mere luxury 
but a stern necessity, and that the penalty for dirt is apt 
to be death. 

Reviewing our position without haste or prejudice, we 
may consider what course should be pursued to avoid 
needless risk to the manual worker, while refraining 
from hampering the industry by which he lives. In the 
case of phosphorus, it is clear that the prohibition of its 
use would be a piece of arbitrary mischief. It is un- 
reasonable that the whole community should be reduced 
to use matches inoperative when deprived of their box 
in order to avoid a risk not a whit greater than those 
encountered daily in every manufacture one can name. 
But it is also criminal if manufacturers do not take all 
possible precautions by ventilation, the use of mechanical 
devices, and the supervision of their workpeople’s physical 
fitness, to prevent the occurrence of a terrible disease. 
In like manner, an outcry against the employment of 
lead, whether as a pigment or as a glaze, would, if suc- 
cessful, bring about such a curtailment of the common 
conveniences of life as would be swiftly and vociferously 
resented by those very persons whose impressionable 
disposition had led them to clamour for its abolition. 
Nothing permanent is to be gained by passion and panic. 
Improvement is to be looked for only when a question, 
admittedly knotty, is approached and discussed tem- 
perately and with knowledge. We have done what we 
can to advance this desirable end. 


THE EFFECTS OF THE WORKMEN’S COMPENSATION ACT. 


In our last leading article on this subject we estimated 
the probable value of the risk of engineering firms under 
the Workmen’s Compensation Act at a sixth of the actual 
quotations of the insurance companies, viz., 5s. per £100, 
as against 30s. From particulars given to our Special 
Commissioner by Mr. George Livesey, which we publish 
in another column, it would seem that, in placing the 
value &t 5s., we made too high an estimate; for from Mr. 
Livesey’s figures, which are drawn from the actual 
working of his scheme, embracing about 4000 men for a 
period of six months, the value of his insurance is 
7s. per £100. But his scheme covers not only all the 
provisions of the new Act, but a vastly heavier liability, 
as will be seen by a perusal of the article above referred 
to. Had Mr. Livesey’s scheme included only the pro- 
visions of the Act, the amount paid as compensation by 
his company would have been below 4s. 
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Now, no one will suggest that the risk in a gasworks is less 
serious than that in average engineering works; and as 
a trial embracing 4000 men for six months is the equiva- 
lent of a trial of 400 men for a period of five years, we 
can assume that we have before us a very practical 
demonstration as to what the extent of employers’ 
liability in this way will really amount to. There is only 
one element in this report which is unsatisfactory, and 
which would seem to point to a continuous rise in this 
risk, without any definite prospect of a limit being 
reached ; and that is the great increase in the number of 
accidents recorded. We had already foreshadowed this 
in earlier articles. The existence of a liberal insurance 
scheme is bound to bring to light many trivial accidents 
which would not otherwise have been recorded ; but that 
the percentage of accidents at the South Metropolitan 
Gas Company should rise from 38 to 6, and even at the 
present day to 10 per cent. in a very short space of time, 
while working under precisely similar conditions as 
regards safety to those existing before this rise, should 
afford food for reflection to the framers of the new law. 

When a premium is placed on a man’s absenting him- 
self from work, a perfectly honest man may take advan- 
tage of it in cases where he has suffered some slight 
injury to which he would have paid no attention had he 
been uninsured ; and perhaps it would be all the better for 
his health that he should so absent himself and get pro- 
perly attended to. All that is legitimate enough, and 
may account for a considerable number of the extra 
accidents ; but a jump from 3 per cent. to 10 per cent., 
with a possibility of a further rise in the early future, is 
not to be accounted for by the bond fide accident. Where 
does the real accident end, and the simulated or dis- 
honest accident begin? That is the extremely difficult 
question which one has to face now, for there are many 
degrees of so-called ‘‘ accidents ’’ between the victim of 
an obvious mishap and the man who inflicts self-injury 
with a purpose. It is reasonable to suppose that in an 
organisation like that of the South Metropolitan Gas 
Company, where relations between master and man 
have been on a much more cordial footing than is usual 
at the present day, and where the awards for compen- 
sation are made by a mixed and friendly committee of 
employers and men, and where the men themselves 
provide a portion of the insurance fund, that the sham 
accident element would be considerably less en evidence 
than in the ordinary works. Therefore, if in the case of 
such a company the tendency of “accidents” is to 
increase so alarmingly, the owners of other and less 
carefully organised works will have to exert every means 
in their power to prevent a very much more serious 
augmentation in the accidents for which they will be 
liable. The letter of ‘A Factory Surgeon,” which will 
be found on another page, claims attention. It shows 
what the medical profession think of the very invidious 
and onerous responsibility which will devolve on “ the 
club doctor.”’ 

With the question of the injustice of this badly-framed 
Act we have already dealt ; but as, just or unjust, it will 
very shortly become law, it is as well to consider the 
probable effects of it from an economic point of view. 
And some of these—both good and bad—work out 
in a very strange, even startlingmanner. The immediate 
effect it should have in a workshop can only be that 
masters will weed out much more carefully than they 
have been in the habit of doing, all that portion of their 
labour which is not up to the mark; that is to say, they 
will hesitate before employing boys for work which is not 
suited to them, and they will discard many of the old 
and inefficient hands whom they have been in the habit 
of retaining simply because they had been there many 
years. Employers now will not be able to afford to retain 
old and partially useless men, with so heavy a liability 
attaching to them. For the same reason they will 
not care to employ good workmen who are delicate 
in health, as it will often be impossible to deter- 
mine, under the new Act, what constitutes sickness and 
what an accident. For almost any workman, in the 
engineering trade, at all events, has had at one time or 
another an accident, real or imaginary, to which he can 
attribute his absence from work, and which may be merely 
due to ill health. Another effect of the Act should be to 
decrease the demand for labour; not merely by dis- 
couraging industrial enterprise, but because masters will 
replace manual labour by mechanical appliances, wherever 
possible. 

Then, again, when all is said and done, this compensa- 
tion money which the masters now have to pay, will 
eventually come out of the pockets of the working men 
themselves ; for later on, when the natural law of economy 
has had time to assert itself, the wages of the men will 
not rise so rapidly as would have been the case had 
employers’ liability not been so disproportionately in- 
creased. But at once the most striking, and perhaps the 
only really satisfactory effect of the new Act, is the heavy 
blow it will deal to the authority of the new unionism ; 
for the more advanced leaders of these trade organisa- 
tions have for years past proclaimed the fact that it 
was essential to their policy that the working man should 
have no one to fall back upon in time of trouble but his 
trade union. It is true that he never got an adequate 
return for his money, and sometimes did not get any 
money at all, when he did fall back on it. It is equally 
true that the masters had no wish whatever to usurp the 
réle of insurer of the working man. However, the 
Government have placed this responsibility on the 
master, and in doing so have removed one of the main 
incentives to joining a trade society, viz., for the sake of 
sick and out-of-work allowances. For, unless, the word- 
ing of the Act is materially modified, and provision made 
in some way against the sham applicant, we take it that 
in practice the master will not only have to compensate 
for accidents, but often for an indisposition which can be 
twisted into being due to an accident. It may not have 
been the intention of the framers of this Bill to puta 
premium on absence from work, on *skulking,”’ and on 
“ hanging-it-on,” as the expressions goin workshop phrase- 





ology, but this will be the effect of the Workmen's Com- 
pensation Act. 


WIRES 


On Thursday morning, the 16th inst., a fire broke out in 
a warehouse in Heddon-street, a short street opening on 
Regent-street. The lower floors of one of the warehouses 
were occupied by Messrs. Riviere and Sons. The conflagra- 
tion was peculiarly disastrous in that many priceless an- 
cient manuscripts, rare volumes, and unique works of art, 
in the shape of bindings, were destroyed. Tor the fame of 
the firm as binders and dainty repairers of precious parch- 
ments and old-time books, worth much more than their 
weight in gold, is world-wide. The fire was, however, 
remarkable for the lesson which it conveys concerning 
the danger of overhead wires. While civilisation has 
done so much to promote the safety and well-being of 
mankind, it is not without drawbacks, seeing that it has 
introduced risks of which the folk of the last generation 
knew nothing whatever. Among these may be mentioned 
the overhead wire. It is a matter of common knowledge 
that, used for the transmission of powerful electric 
currents, the overhead wire has from time to time 
wrought havoc in the United States; and even in this 
country we have by no means escaped scatheless. But 
the fire in Heddon-street has made us acquainted with a 
novel and serious risk, which we cannot pass over in 
silence. 

On the top of the warehouse stood one of those steel- 
framed structures used for carrying telephone wires with 
which London abounds. Seen from the street these 
structures look small. In reality they are of considerable 
size and weight, as indeed they must be, seeing that they 
carry a multitude of wires, and are submitted to very 
heavy stresses. When the roof of the warehouse was 
nearly consumed the telephone frame was no longer 
supported, and it fell with all its maze of wires into the 
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street, breaking down the front wall of the house and }, 


the floors, thus allowing free passage for the flames: 
In another page will be found an engraving _pfe- 
pared from a photograph which we had taken on the 
morning of the fire. It will be seen that the street was 
blocked, and that the top of the frame extended far up 
the front of a house opposite to that in which the fire 
took place. We had almost said by accident no lives 
were lost. The telephone service in the district was 
greatly interrupted; but this, is comparatively speaking, 
a small matter. Apart from the possible loss of life 
caused by the fall of so large a structure from so great a 
height, apart from the inconvenience caused by the break- 
down of a system of intereommunication which has come 
to be regarded as indispensable, we have the fact 
that such a framework and its wires may very well act asa 
barricade and prevent the access of fire engines and 
men to the site of a fire at a critical moment. -Heddon- 
street, too, is a comparatively unfrequented place. If 
our readers will think for themselves of what would be 
the result of the collapse of a structure of steel some 
30ft. high, with its maze of wires, in the Strand or the 
City, they will be able to call up a mental picture, while 
looking at our engraving, which may prove not a little 
alarming. Substitute the Poultry, for example, or Grace- 
church-street for Heddon-street. Let us contemplate, 
for example, the fall of the frame on top of a house not 
far from St. Clement Danes church, and consider what 
would occur when the long lines of wires which cross the 
Strand diagonally came into the street. Not so many 
years have elapsed since a man on top of an omnibus 
had his head cut off by a telegraph wire in a street in 
North London. 

The pity of it all is that it is next to impossible to 
suggest a remedy which will be accepted by those in- 
terested in telephone property. Noone, so far as we are 
aware, favours the overhead wire. Electricians certainly do 
not, neither do the Government, nor the companies to 
whom they belong. The one point in their favour is that, as 
recently stated by General Webber in giving his evidence 
before the Select Committee of the House of Commons 
on the telephone service of the country, the cost of the 
overhead wire is about one-half of that of the under- 
ground wire ; and we may add incidentally that General 
Webber suggested that if the Post-office took over the 
telephone system, they should lay fresh plant, and not 
buy that constructed by the company. In the same 
way, if it were decided to grant licences to municipalities, 
they would best serve the interests of their ratepayers by 
beginning afresh and ignoring the company’s wires and 
apparatus. Wires we must have, at all events for the 
present. Whether, in the future, Mr. Preece or Signor 
Marconi or Dr. Oliver Lodge will be able to bring wire- 
less telegraphy to such perfection that nothing else will 
be used in cities at all events, is a question the answer 
to which is now hidden from us. Unfortunately, to put 
the wires underground seems to be impossible. To say 
nothing of certain induction difficulties, it would not be 
easy to find room for even a single additional wire under 
the footway of many of our streets. As it is, Fleet- 
street is a scandal to civilisation. Hundred of wires of 
all kinds lie under the footways, which are broken up at 
the goodwill and pleasure of the owners when they see 
fit. To call Fleet-street a thoroughfare has indeed long 
been a bitter sarcasm. We fear that we must reconcile 
ourselves to the overhead wires. But it appears to us 
that certain precautions might be adopted in their 
use which would be of considerable value ; and to the end 
that such things may be properly planned and put before 
the world with some weight of name, and circumstance of 
obvious enquiry and thought to strengthen suggestions 
and give them a fair chance of adoption, we propose 
that a Commission of electrical engineers, architects, and 
authorities on fire risks—men, for example, such as Com- 
mander Wells—should undertake an investigation and 
inquiry, and settle authoritatively certain matters about 
which but vague and floating ideas, based on scant infor- 
mation or none at all, now exist. Thus, for example, we 
may ask whether it is really necessary to put on the tops 
of particular buildings huge frames like that which fell 
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in Heddon-street? Is there any vital reason why th 
wires should not be carried from house to house at : 
much lower level than is now adopted? And jg i 
impossible to carry the wires along the backs of re 
houses instead of the fronts? The wires would ae 
have any considerable span to cross, the width of the 
widest street being the maximum. That this is possible 
seems to be proved by the circumstance that jn the 
early days of electric lighting wires were carried froy 
the Grosvenor Gallery along the houses, to which they 
were fixed about the level of the first floor. Such 4 
Commission would in no way interfere or clash with the 
Parliamentary Committee now sitting. Its report might 
however, be laid with great advantage before the Parlig’ 
mentary Committee. 

But even if all this should turn out to be an impos. 
sible theory, owing to facts which are not on the surface 
but so buried that the knowledge of them would haye 
to be dug up by the Commission which we suggest, jg 
it certain, or nearly certain, that the wire-carrying frames 
have been hitherto placed to the best advantage? [s jt 
not rather likely that the last thing thought of is the 
safety of the public? It will require, we suspect, a good 
deal of argument and demonstration to prove that the 
routes selected for telephone and telegraph wires haye 
invariably been the best. It would appear, indeed, that 
the principal consideration has at all times been to make 
the route of the wires as short and direct as possible, 
Nothing short of a church steeple has been sufficient to 
cause a deviation. If London were to be built ove; 
again, no doubt every street would be doubled by g 
subway beneath it. But we must take the place as it is, 
and make the best of it. The overhead wire we cannot 
get rid of as yet. But it ought to be possible so to 
regulate the route taken that main thoroughfares would 
be avoided, when a smash like that at Heddon-street 
would be impossible. 
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YORKSHIRE COALOWNERS AND THE RAILWAY CONTRACTS, 

Ir is many years since so much reticence was observed in 
regard to the placing of the ensuing contracts for supplies of 
locomotive coal for various railway companies by Yorkshire 
coalowners. The results are, however, now known, and 
although the coalowners have not realised as much as they 
consider they were entitled to, an advance of at least 6d. and 
in some cases 8d. per ton has been realised. The Workmen's 
Compensation Act and the Explosives Order will in the opinion 
of some greatly interfere with the extra prices gained. It is 
understood that the tenders were sent in at 8s, per ton for the 
best qualities of Barnsley thick seam steam coal, and it is 
believed that this figure could have been obtained had it not 
been for one or two weak-kneed South Yorkshire firms, and 
the competition brought to bear by the Notts and Derbyshire 
coalowners. The contracts are placed at 7s. 10d. for best 
samples; whilst Parkgate realises 7s. 4d. per ton of 20 cwt. 
at the pits. The prices obtained are in advance of those of 
past years. In 1888 prices ranged from 6s. to 6s. 6d. per ton, 
a price which was admitted at the time to be far toolow. In 
the following year there was an increase of 2s. per ton, and 
for years there was a keen competition between coalowners 
and railway companies. In 1890 the prices of South York- 
shire steam coal realised 10s. 6d. per ton. In 1891 prices 
ruled at 8s. 9d. to 9s., whilst the railway contracts for 
1893 ranged from 7s. 9d. to 8s. per ton It will be seen that 
the ensuing contract rates are not so high, considering the 
unforeseen liabilities which the owners have to face. What 
effect the increase obtained will have on the pending demand 
for 10 per cent. remains to be seen. Although the ballot 
taken locally has not been divulged, it is known that there is 
a large majority in favour of the Miners’ Federation enforcing 
the demand, but little reference was made to the subject at 
the Yorkshire Miners’ demonstration at Sheffield on Monday 
last. Amongst the more thoughtful of the miners the 
advance does not seem to create that interest which such 
movements usually do. The fact that the stoppage in South 
Wales is causing no dearth of coal is an object lesson which 
some of them do not fail to understand. 


EMPLOYERS’ INSURANCE AGAINST ACCIDENTS. 

A MEETING, convened by the Council of the Chamber of 
Commerce, was held on Tuesday afternoon at the Cutlers’ 
Hall, Sheffield, to consider a proposal to form a mutual 
association “for insuring against risks placed upon manu- 
facturers by the Workmen’s Compensation Act of 1897.” 
The chair was taken by Mr. S. E. Howell, president of the 
Chamber, and included in the attendance were, the Lord 
Mayor and many of the leading manufacturers of the city. 
A scheme of mutual insurance proposed by the Council o! 
the Chamber of the Sheffield and South Yorkshire district 
was submitted. It was divided into four classes, representa- 
tive of the heavy trades, the lighter engineering works, 
foundries, and the like; the lighter manufactures of steel and 
files, edge tools and cutlery works, where grinding wheels 
exist, and of cutlery works where no grinding operations are 
carried on; of electro-plate works, and other smaller trades. 
Premiums of 15s. per cent., 12s. 6d. per cent., 10s. per cent., 
and 7s. 6d. per cent. on the annual account of wages paid to 
employés under each class were specified. The president 
announced that up to the present time adhesions to the 
scheme had been sent in by gentlemen representing a wage 
value of £450,000 per annum. A resolution was proposed 
and carried, providing that if within seven days from the 
date of the meeting adhesions to the extent of £1,000,000 per 
annum in wages are sent in to the secretary, an association In 
accordance with the circular issued by the Chamber of 
Commerce will be established, but if this amount be not 
reached within the time named no association will be formed 
for this year. 


ELECTRIC TRACTION ON THE METROPOLITAN RAILWAY. 


WE learn upon the best authority that the directors of the 
Metropolitan and District Railways have, on the advice of 
their consulting engineer, Sir John Wolfe Barry, K.C.B., 
decided to make an experiment upon the use of electric 
traction in place of steam locomotives upon a part of their 
lines. Generating plant is to be put down at once, and trains 
are to be worked by electricity between Earl's Court and 
High-street—Kensington—-stations, in order that more exact 
data may be obtained than are possessed at present, and also 
for the purpose of familiarising the railway staff with the use 
of electricity. The generating plant will be of such a size as 
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to be capable of being used as a unit of the permanent power 
plant which it is possible may be eventually installed. At 
present no further details are available, and we cannot give 


our readers precise information as to the ultimate scope of the | 





or ‘“‘sliding’ ones, were 439ft. and 3O7ft. long respectively, 
the latter being of American elm. They were both 5ft. wide 
and placed 21ft. Gin. apart centre to centre. The cradle which 
carried the ship was about 350 tons in weight, which, to- 
scheme, nor as to the technical details of the present experi- | gether with the sliding ways and the superincumbent ship | results. 


mental plant. We hope, however, ere long to be in a position | gave a pressure of nearly 2:1 tons on every square foot of the 
to satisfy the natural curiosity of all engineers as to the | 


details of a scheme which must eventually revolutionise the 
whole working of the Metropolitan Railway system. For 
years past we have been hoping to sce a step taken towards 
the introduction of electric traction, which we believe will 
render it possible to obtain far better ventilation than at 
present exists upon the underground railways, and prevent 
the pollution of the tunnels by smoke and steam. 


COLLIERIES AND THE WORKMEN'S COMPENSATION ACT. 

A New departure has occurred in the Midlands, which greatly 

affects the trade condition. This is a decision by the united | 
coal masters of South Staffordshire, Kast Worcestershire, and | 
Cannock Chase districts to conduct all business after July Ist 
upon net rates, instead of, as hitherto, allowing discounts. 
The occasion of the change is the Workmen's Compensation 
Act, and coalowners declare that they will only be partially 
recouped by the abolition of discount terms. The alteration 


ground ways; incline of which began at jin. tu the foot, and 
ended with lin. 

The whole of the launching arrangements were under the 
direct superintendence of Mr. Clement Mackrow, the very 
able shipyard manager and constructor to the Thames Iron- 
works Company, who, with his assistants, are to be heartily 
congratulated on the success which attended their very 
onerous duties. 

We regret to add that a terrible accident—we use the word 
advisedly—occurred, by which about thirty-five persons, for 
the most part women and children, lost their lives. The 
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Peixoto, of Brazilian fame. This vessel came round with the 
Oregon, and is very probably off Santiago. 

Assuming that shots were really fired, then the fact that 
three only were discharged would point to failure to produce 
No doubt a dynamite shell might wreak havoc on 

Santiago beach, but holes in the beach are hardly likely to 

incommode Cervera. There is no evidence, even from the 

detailed and flowery descriptions, that a fort was hit. As to 
the attempt to destroy the Furor and Terror by this means, 
it is too ridiculous to credit. A 12-pounder shell fired at 
haphazard into the air would be equally effective if it hit, 
and far more likely to do so. The theory that anything 
within 100 yards of the explosion of a dynamite shell will be 
| destroyed is absurd. There are, of course, curves and radii 
| of destruction, and it is conceiveable that such a shell burst- 
| ing in the water near a battleship might start enough 
| bolts and rivets to make her leak badly. There is reason to 


yard was thrown open to the workmen and their friends, and | believe, however, that a buoyant destroyer would be merely 
an immense concourse of people assembled to see the largest | lifted by the wave. Such, at least, is the theory held by 


| 
; 
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is equal to an advance in coal prices of 2} per cent., and to | 


the manufacturing ironmasters the position is the more un- 
satisfactory since they are unable to command any advance 


in prices for rolled iron as a set-off. To do so would be to | 


play into the hands of other districts, whose competition is 
already keen enough, and Staffordshire ironmasters cannot 


of the kingdom than they are now doing. The situation is 
the more tantalising, since for two or three months past the | 
finished ironmasters have had to contend against rising | 
prices for pig iron, and now they are met with a declaration 
of increased prices for coal, from which it would seem there 
is to be no escape. The Earl of Dudley has already issued 
circulars advising customers of the change, and other collieries 
will follow suit. 


| 
| 


| 


| 
| 


| 


THE LAUNCH OF H.M. BATTLESHIP ALBION. | 








Tur Albion was launched on Tuesday afternoon from the 
yard of the Thames Ironworks and Shipbuilding Company, 
Limited, Blackwall. She was named with all due pomp and 
ceremony by the Duchess of York, and the launch was in 
every respect successful. The builders showed a munificent 
hospitality on the occasion, which will not soon be forgotten 
by the guests. 

The waterway called Bow Creek is exceptionally narrow 
for ship-launching purposes, and this necessitates extreme 
care and foresight in deciding the position in which a ship 
shall be built so as to ensure her taking the water success- 
fully and without danger to her hull, more particularly if 
that hull happen to be, like that of the Albion, of great bulk 
and enormous weight. 

Preliminary to “laying,” as it is technically termed, the 
keel-plates of the Albion—she having no external keel—the 
ground on which the blocks which were subsequently to 
support her superstructure were to rest was rendered doubly 
safe by extra piling; this effected, the ship’s keel-plates were 
laid some fifteen months ago, and work has been carried on 
upon her without intermission up to Tuesday last, until the 
material worked into her has reached a weight close upon 
6000 tons, which may therefore be considered her approxi- 
mate launching weight. 

To support this weight and transport it safely to the waters 
of the creek, substantial launching ways and cradle had to be 
provided. These ways, the lower or “ground,” and the upper 





warship yet built on the Thames take the water. Every | ofticers who should be in a position to judge. 


point of vantage was occupied, and at least 50,000 people 
were present. Not far from the slip occupied by the Albion 
is another occupied by a great Japanese warship, now well 
advanced toward completion. Near the stern of this ship 
a light temporary gangway has been thrown for the use of the 
workmen crossing the water when the tide is in, and the 
mud when it is out. The position of this gangway rendered it 
unsafe, and several policemen were told off to keep people 
away from it; in this they were successful until just before 
the launch, when a number of women and children, aided by 


afford to lose any more orders to competitors in other parts | a few foolish men, rushed the police, and forced their way, to 


To return to the dynamite guns. American officers in 
conversation with ours used to make no secret of the fact 
that to hit with the gun, owing to its curved trajectory, 

| was the purest chance. Our own experiments at Milford 
| Haven bore this out. We have not adopted the gun even for 
coast defence, where there should be a field for working out 
| the exact spot where the shell would fall, if it follows any 
law in its flight. There are some who say it cannot be relied 
| on to do even that. 

An equally great drawback to the pneumatic gun is its very 

| limited range. Everything that it does, can, in these days 


| was foreseen, an enormous wave, which submerged the tem- 





the number of about 200, on to the gangway. When the great | of high-explosive shell, be better done by the ordinary big 
warship took the water in the narrow creek, she sent up, as | gun, which is infinitely surer and far better protected. 

| Noone seems to believe in the wonderful new explosive of 
porary gangway, carried it away, and broke it to fragments. | the Spaniards, and, indeed, that is hardly a matter for 
By the exertions of those standing by, the majority of those | surprise. It is possible, however, that they may have some- 
thrown into the water were rescued, but, as we have said, a | thing, but it is not by inventions of this sort that battles are 
large number were either drowned or killed by the timber | won. The Chinese had something of the same sort in the 
and wreckage. A sketch above by our special artist, who | Chino-Japanese war, but no one ever heard of its practical 
saw the whole occurrence, is not without value as a record of | use, nor did it seem to in any way affect the Japanese dis- 


a terrible catastrophe. The dark patch on the right hand, | positions. 
under the three factory chimneys, shows the place. | It is not worth while speculating as to where the Spanish 
| reserve fleet is going to, probably it will prove to be nowhere 
| in particular. A naval officer who knows the Spaniards well, 
told us long ago that whatever they did or wherever they 
| went they did not mean to fight. At the time his words 
‘ : : J | seemed hardly to consort with events, but time seems now to 
Tue war is rapidly reaching a ludicrous stage, every | be proving the surmise to becorrect. Nothing on board their 
natural item that can be invented has already been invented | ships is in a proper condition for war. 
by the American Press; and the reporters now appear flung | 
upon the horns of a dilemma. If they report actual | 
occurrences the account is “ flat,” if they take “literary | 
licence” they are compelled to lay it on with a trowel, so to 
speak. The latest sensation maker is the Vesuvius, with her 
dynamite guns. Wading through the mass of descriptions of | _xcovraGxp by the results of the recent trials held in the 
- explosions like earthquakes, ; and SO On, We arrive at—what? | neighbourhood of Liverpool by the Self-Propelled Traffic 
That the cruiser Vesuvius is with the blockading squadron | Association, the Council of the Liverpool centre of this body 
off Santiago. We doubt if anything further than that can | has decided to organise a similar series of trials to take place 
be accepted, save with reservation. Let us review a few facts | in the neighbourhood of Liverpool early in September, 1899. 
previous to the bombardment. A year or so ago the Vesuvius | [ft js proposed to hold the next heavy vehicles trial between 
was the laughing-stock of the American navy, an admitted | Liverpool and Manchester, and they will be in addition to 
failure. Not only have no further vessels like her been laid | the competition at Tunbridge Wells. 
down, not only was the original design for the Monterey— | 
which included a dynamite gun—cancelled, but the pneu- | 
matic guns were ordered to be taken out of the Vesuvius | THE new mail service by motor car between Ardrishaig and 
herself. Indeed, all reports six months ago spoke of these | Inveraray was opened last Thursday. The motor car contain- 
guns as being removed already. In this extraordinary war | ing mails for Furnace, Minard, Lochgair, Lochgilphead, and 
all things are possible, and it is quite on the cards that no | Ardrishaig, left Inveraray in the morning, and arrived at 
dynamite guns were fired at Santiago at all. If they were | Ardrishaig about 10.30, travelling at the rate of ten miles an 
fiyed, it is more probable that they came fromthe Nichteroy— | hour. This motor car mail service is the first of its kind in 
a converted merchantman belonging formerly to Marshall | Scotland. 
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ENGINEERS AND SHIPBUILDERS IN 
SHEFFIELD. 


HiruHervo the Institution of Engineers and Shipbuilders 


in Scotland, which was founded in 1857, very largely through | 


the instrumentality of the late Professor Rankine, of Glasgow 
University, who was its first president, has not held any of 
its meetings away from Glasgow, but this year, owing for 
most part to a greatly augmented membership, the idea of 


having a summer meeting away from the usual habitat was | 


proposed and readily supported. The place selected for 
the visit was Sheffield, between which city, of course, and 
the Clyde, exists an intimate connection as regards the great 
industries respectively carried on in the districts. Sheffield 
readily and warmly took up the matter of the proposed visit, 
and an influential local Committee was appointed, with the 
Lord Mayor as chairman. A reception fund met with 
handsome support, and the result has been a welcome to 
and entertainment in Sheffield on a scale never antici- 
pated by the Scottish visitors, and in the highest degree 
gratifying to them. 

The visitors, who numbered over one hundred gentlemen 
and about half that number of ladies, were received in the 
Cutlers’ Hall, Sheftield, on the morning of Wednesday, the 
15th inst., by the Lord Mayor—Alderman Franklin—and by 
Sir Alex. Wilson, Master Cutler, who was recently elected to 
that honourable office for the second time to complete the 
term left vacant through the lamented death, three weeks 
ago, of Mr. Maurice Rodgers. The Lord Mayor most cordially 
welcomed the Institution’s members on behalf of the city, 
and hoped they would take away most pleasurable recollec- 
tions of Sheffield. 

Sir Alexander Wilson, on behalf of the Cutlers’ Company, 
also welcomed the visitors warmly, and the chair was there- 
upon vacated by the Lord Mayor, and taken by Mr. George 
Russell, the President of the Institution, who, after some 
remarks, called upon Mr. John Ward, of Dumbarton, to move 
a vote of thanks, which he did. 

Mr. James Mollison, of Lloyd’s Register, Glasgow, seconded 
the motion, which was carried unanimously. The Lord 
Mayor and the Master Cutler briefly acknowledged the vote, 
and thereupon the reading of papers was proceeded with. 
Mr. James Weir, of Cathcart, submitted a paper on ‘“‘ The 
Problem of Combustion in Water-tube Boilers and a Means 
to its Solution,” an abstract of which, with illustrations, we 
give elsewhere. A discussion followed. 

After partaking of luncheon, given in the Cutlers’ Hall by 
the Reception Committee, the members of the Institution 
and visitors divided themselves into three parties in order to 
visit the Cyclops Works of Messrs. Charles Cammell and Co., 


| 3ft. 
| having been pressed the plates are rolled to finished thickness 
| in the rolling mills. 
| by the larger press to the finished thickness, and rolling is 
| dispensed with. These presses are also used for marine shaft 





| for extensions in the armour-plate department, concerned 


mainly with the new Krupp process. 


The firm’s armour | The reversing of the engines is effected by the 
plate manufacture commenced in 1859, and they may there- | used all-round worm wheel gear, which is dri 


fore be considered the pioneers of the armour-plate trade of 


this country. 


| 
| 
| 


| 


cruisers both for this country and abroad. 
of battleships and cruisers. 


now considered indispensable. 


Krupp processes. 


thickness and weight by about one-half. 


for some time been making considerable additions to the 
plant, and important extensions are now under way in con- 
nection with the machine shops. Electric plant has been 
installed, and all the new machinery will be electrically 
driven. For the production of armour plates several large 
Siemens furnaces are constantly employed, the ingots, weigh- 
ing from thirty to fifty tons, being cast in special moulds. In 
the case of plates not exceeding about Yin. the ingots are 
pressed into flat slabs of suitable dimensions in the forging 
press department, where two large and powerful hydraulic 
presses, exerting a pressure of 4000 and 10,000 tons re- 
spectively, are in use, served by overhead travelling cranes of 
corresponding capability. At the larger press the visitors 
were privileged to see a hot slab about 10ft. wide by 
thick cut through in a single motion. After 





For thicker plates the slabs are pressed 


forgings, the company being also engaged in the manufacture 
of marine forgings of the largest dimensions. In 1887 the 
company commenced the manufacture of Purves patent 
boiler flue, and the flue shop, with its interesting special 
machinery for imparting the ribs to the plain plate and 
rounding and welding the flues, was inspected with much 
interest. The demand for these flues has been a constantly 
increasing one, but the success which has attended it is 


likely to be eclipsed by ‘‘ Brown’s cambered flue,’ which has | 





Limited; the Atlas Works of Messrs. John Brown and Co., 
Limited; and the electro-plating works of Messrs. Walker | 
and Hall. There were some limitations placed on the ad- | 
mission to Messrs. Cammell and Co,’s and Messrs. Brown and 
Co.’s, and by far the larger portion of the visitors availed 
themselves of the invitation of Messrs. Walker and Hall. 

At the Cyclops Works the visitors were received by Mr. 
W.G. C. Hughes, Mr. W. J. Percival, and Mr. F. Stubbs. 
They first proceeded to the company’s Grimesthorpe steel 
and ordnance works, where they were shown the Siemens 
steel-casting plant, which is capable of producing steel cast- 
ings of any weight up to 130 tons. Here the ingots for 
armour plates are produced, also the ingots for ordnance and 
marine forgings of every description, projectiles, torpedo air 
vessels, tires, axles, and other railway material, and for every 
description of castings required in connection with marine and 
general engineering. In the shop adjoining the furnaces a 
number of large steam hammers and hydraulic presses were 
seen engaged producing forgings for a variety of purposes, 
including large crank and other shafts, &c. Thence the 
visitors passed through the tire mill to the press shop, the 
central object of interest being the hydraulic press, capable 
of exerting a pressure of 6000 tons. Serving this press are two 
overhead travelling cranes, with a lifting capacity of 150 tons 
and 100 tons respectively. The ingots for armour plates are 
here pressed into the form of slabs, if necessary, and are 
thence transported to the Cyclops Works to be rolled and 
further dealt with. Other departments visited at Grimes- 
thorpe were the finishing machine shops, where a large 
number of marine shafts, gun forgings, and other items were 
in process of being completed; also the shops in which the 
manufacture of railway carriage springs, buffers, &c., was 
being carried on. The visitors were then conducted to the 
Cyclops Works, where the process of rolling a 12in. armour 
plate intended for the barbette of H.M.S. Albion was 
exhibited. Here also were seen the various treatments of 
armour by the Harvey process, including carbonising furnaces, 
hardening bath, &c., also the bending of armour plates to the 
required curvature, and the machining of them to the exact 
shapes and bevels, enabling them to take theirappointed place 
in the ships’ structure. The machine shops are of great extent, 
and contain a large number of very powerful planing, slotting, 
and drilling machines for the finishing of armour plates. The 
Besscmer steel plant—rail mills and fish-plate mills—are at 
present being removed from Cyclops to the company’s works 
at Penistone, so that the visitors missed seeing the interest- 
ing processes involved in the manufacture of Bessemer steel 
rails, &c. This change is being effected in order mainly to 
make room for the laying down of new plant involved in the 
treatment of armour plates by the Krupp process. Already 
reconstruction with this in view has to some extent been 
carried out, and when these further additions have been 
completed the company will be in a position to produce 
about 10,000 tons of this improved armour annually. 
Although the name of the company is more intimately 
associated in many minds with the armour plate and heavier | 
manufactures a very important section of their works is 
occupied with the production of smaller articles. Notably is 
this the case with files of all descriptions, the output being 
about twelve tons per week. The visitors had an opportunity 
of seeing this manufacture from the earliest operation of 
producing the necessary high-class crucible steel through the 
various processes of rolling, smithing, machine and hand- 
cutting, hardening, sand blasting, &c. Another process 
shown at the Cyclops Works was that of wire drawing. 

At the Atlas Works, the visitors were received by Mr. J. D. | 
Ellis, chairman of Messrs. John Brown and Co., Captain | 
Tresidder, and Mr. W. H. Ellis; and, accompanied by the | 
various managers, they passed through the various depart- | 
ments. Messrs. John Brown and Co. were the first to takea | 
licence from Sir Henry Bessemer for the manufacture ofsteel | 
on his process, and fought the up-hill fight of the introduc- | 
tion of Bessemer steel rails, tires, and axles, which have since 
been used by nearly all the leading railways. Although a 


| 
| 








large business is still done in railway tires and axles, the 
Bessemer plant has recently been dismantled to make room 


| as shown, which girders with the bearing frames form the 
| bed-plate of the engines. 


recently been patented by the company. 
plate 20ft. by 10ft. at one operation, and except for ‘ reverse ” 


time. 


| up by the company, and conjoined to the Ellis and Eaves’ 


suction draught system, has led to improvements in boiler 
installations both on sea and land. The company has three 
blast furnaces, two of which were completed and blown in 
during 1872 and the third in 1874. They are capable of an 


To keep the supply of armour up to the estimated output 
of 10,000 tons per annum, Messrs. John Brown and Co. have 


The manufacture commenced with wrought 
| iron plates, rolled to 4in. in thickness, eventually increasing | tions for strength, the piston-rods being &4in. 
to as much as 24in. In 1877 the company started the manu- | the crank shafts 16}in., the total length of t 
facture of compound armour on a system patented by Mr. 
Ellis, and from that date until 1893, this class of armour was 
adopted in the construction of the largest battleships and 
At the present 
time steel armour alone is being supplied for the protection 
This company was the first to 
produce armour plates with faces of the excessive hardness 
Its ‘‘Tresidder’’ patents, 
which have reference to the final or chilling stage in the 
manufacture of hard-faced plates, have been acquired by the 
Harvey Company, and incorporated with the Harvey and 
The efficiency of plates treated by the 
new processes has enabled naval architects to reduce the 


The large hydraulic | 
press for flanging marine boiler-end plates can deal with a } 


| flanges the flue hole and outside edge are flanged at the same | 
The ‘Serve’’ tube, one of the latest specialities taken | 


output of about 1000 tons per week, and the ore is principally | 


brought from the mines belonging to the ccmpany. 
number of hands employed at the Atlas Works is about 4000. 

In a succeeding impression we shall have more to say 
about this visit. 








THE ENGINES OF H.M.S. ALBION. 





We are glad in being able to fulfilin our present issue the 
promise made in our last, of giving comprehensive illustra- 


Albion, launched on Tuesday from the shipyard of the Thames 
Ironworks and Shipbuilding Company at Blackwall, an 
account of which launch will be found on page 605. 

As briefly stated in our last issue, the propelling machinery 


cylinder inverted triple-expansion engines, designed to 
develope collectively 13,500 indicated horse-power. Our 
illustrations comprise a double-page supplement, giving a 
longitudinal elevation, showing the general arrangement of 
one set of these engines, and on page 602 an end elevation of 
them, with the disposition of the surface condenser, and its 
connection with the low-pressure cylinder exhaust. Each of 
the views given is so complete in itself, showing as it 
does every detail of the arrangement of the various parts of 
these fine engines, that they need but little description, 
beyond giving the dimensions of the more important parts 
that in combination develope their power and transmit the 
propulsive effect of the propellers driven by them to the ship 
herself. 

As will be seen in our double-page illustration, the 
sequence, or order of the cylinders in their disposition, is 
high, intermediate, and low-pressure—the high-pressure 
being the forward one—and their respective diameters in this 
order, 30in., 49in., and 80in., all having a piston stroke of 
4ft. 3in. Asis now common where steam of a very high 
tension is used, both the high and intermediate-pressure 
cylinders are fitted with piston slide valves for distributing 
the steam, while the low-pressure have double-ported flat 
slide valves, all being driven by double excentrics and twin- 
bar links. 

Differing from the practice of most marine engine builders, | 
Messrs. Maudslay have for many years adopted the plan of 
supporting each of the cylinders of their marine engines by 
four columns of H section, as shown in both views of those 
of the Albion, to whose inner faces are bolted the piston-rod 
crosshead guides. These columns are carried directly by the 
main bearing frames—which are of cast steel, and each an 
independent casting—bolted to two longitudinal steel girders 


By the adoption of the H section 
cylinder supporting columns, it will be noticed that not only 
is ample guide surface for the piston-rod crossheads obtained, 
whichever way the engines are running, but that they are 
kept well open throughout, every working part being easily 
accessible and within sight of the engineer in charge. 

Each set of engines has its own air pump, 3din. diameter, 
and 22in. stroke, and surface condenser, the pump being 
worked off the intermediate-pressure cylinder crosshead, and 
the condenser located immediately behind the low-pressure 
engine. The condenser is entirely of brass,‘and has a tube 


The | 


} 


| cost is more probably the real reason. 


———— 


| through the tubes, and the exhaust steam surrounding them 
: g : 


now much 
ls ° ° Ps ven by an 
| independent double-cylinder engine, as shown in both View. 

S. 


| _ All working parts of the engines are given ample Propor 
diameter, and 
he bearings of 


the latter being 9ft. Gin. The tunnel, stern tube, ang 

peller shafts are respectively 154in., 164in., and 174in. diameter 
all being of steel and hollow ; the thrust blocks fitted hee 
separate horseshoe collars, faced with white metal. A} the 
cylinders of the engines are steam jacketed, and fitted with 
cast iron working liners, the arrangement for supplying th, 
jackets with steam being as shown in the illustration, Each 
set of engines drives a four-bladed screw propeller of Stone’, 
metal, 16ft. 9in. diameter, having a mean pitch of 20ft., which 
is capable of variation from 19ft. to 21ft.6in. A Special 
feature in the design of the engines of the Albion is that each 
one in the set is self-contained and independent, the cylinders 
being free to expand and contract at will, and not rigidly 
tied together in any way, thereby preventing the possibility 
of alteration of shape when hot. 

Steam is supplied to the Albion’s engines by twenty water. 
tube bvilers of the latest improved Belleville type, fitted with 
special feed-heaters or economisers, fifteen boilers being made 
up of nine elements, and five with eight elements, the tubes 
in which are 44in. diameter; and twenty economisers, en 
having six elements and the remainder seven, all fitted with 
23in. diameter tubes connected by junction boxes at both 
ends, and arranged in the same manner as the tube sections 
of which the boilers are composed. These econcmisers are 
fitted in the uptake of each boiler, and by their employment 
deliver the feed-water to it at a temperature of 240 deg, to 
250 deg.—varying according to how the boiler is being 
worked—and thus considerably increasing its evaporative 
efficiency. The boilers of the Albion will be worked at a 
pressure of 300 1b. to the square inch, which will be reduced 
at the engines to 2501b. The total heating surface in them 
is 35,700 square feet, and the grate surface 1030 square feet, 
there being but one furnace to each boiler. 

With many of our marine engine-building firms, the 
greater part of the auxiliary machinery fitted into our own 
and foreign warships is supplied and fitted by outside 
specialists, thus necessitating a number of individual cop. 
tractors, each of whom is responsible for the efficiency of the 
article supplied by him. In the case of Messrs. Mauds- 
lays, they in large measure make at their own works in 
Lambeth and Greenwich a very large proportion of the 
auxiliary machinery now usually fitted in all classes of our 
warships. Of such machinery in the Albion, the builders of 
the propelling engines will supply and fit, cf their own manu- 
facture, the reversing, turning, main and auxiliary circulating 

pumps and engines ; bilge and fire pumps and engines, hot- 
| Well and drain tank pumps and engines, ash and coal hoists 

and steering engines, furnace air pump, stokehold air supply, 
engine-room ventilating, air-compressing and feed pump, and 
dynamo driving engines; the remaining auxiliary machinery 
required being special patented fittings with their engincs 
supplied by their patentees. 





| 








DOCKYARD 


Ir is some weeks since we hinted in this column that the 
naval mancuvres this year would be a very small affair, if 
there were any at all. The order that there would be no 
manceuvres this year has been far less a surprise than 
| many newspapers have made out. The coal strike is the 
| principal peg, if not the principal cause; but a recognition of 
| the fact that our manceuvres are never worth to us what they 
Lack of men is a 
We are far better off for men than the 


NOTES. 





doubtful cause. 


; : . 5 ‘ ; | agitators assert. 
tions of the fine engines to be fitted by their makers, Messrs. | © oe 
Maudslay, Sons, and Field, of Lambeth, to the new battleship | 


For their next cruise the Channel Fleet are to take a 
mixture of one-third North Country coal and two-thirds 
Welsh. This is not very cheerful news for commanders or 
engineers; the mixture is very dirty. It has, however, one 


: p 3 | advantage which officers of destroyers at least count a 
of the Albion consists of two independent sets of three- | 


| 


blessing—it is much more free from ‘stokers.’’ There are 
not many things more painful than a ‘“ stoker ’’ wedged into 
the eye. 





THE discussion following Mr. Fred T. Jane’s paper on the 
naval war game at the United Service Institution was of a 
disappointing nature. Beyond Captain Lowry s expression 
of regret that ramming tactics were only very approximately 
allowed for, very little in the way of criticism or suggestion 
was said. The most interesting feature of the whole affair 
was a demonstration of tactics by Captain H. J. May playing 
a Royal Sovereign against a Bouvet. By selecting, his range 
and defeating all the Bouvet attempts to close, the Royal 
Sovereign annihilated, with slight loss to herself, a vessel that 
should certainly have destroyed her at close quarters. After 
the lecture a fleet action was played, in which Captain May, 
Commander Bradford, Commander Smith, Captain Orde- 
Browne, and some other officers, participated. 





Stoker Lyxcu, whose heroic attempt to save a comrade 
on the occasion of the Thrasher disaster, would, had he only 
happened to have been a Highlander soldier instead of a 
“poor devil” of a stoker, have earned him as much 
glory as Findlater of Darghai and the music-halls, has been 
seriously ill at the Stonehouse Naval Hospital, and is now 
reported to be developing consumption. Stokers, as a class, 
are not the most agreeable people in the world, but they have 
produced quite as high or higher percentage of heroes as any 
department of the public service. The gatekeeper’s post at 
Balmoral, declined by Piper Findlater, might be bestowed upon 
many a less worthy man than Stoker Lynch, presuming, as 1s 
all too probable, that he will be invalided out of the service. 
The engineers’ department does not get its due need of 
public appreciation, or anything like it, and it is quite time 
that something was done to rectify the omission. The 
present is an excellent opportunity. 








An American contemporary states that war balloons 
are to be used in the Cuban campaign, and three are ready for 
service and a fourth is being made. The outfit, it is said, will 
include apparatus for making gas and compressing air to 100 
atmospheres, cables for anchorage, &c. It is suggested that by 
their use explosives may be dropped upon Cervera’s ships in San- 
tiago, harbour.; but ‘observation will be their chief practical 
purpose. Can this explain the quietude which has so far charac- 





cooling surface of 7250 square feet, the cooling water passing 








terised the operations of the American fleet ? 
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RAILWAY MATTERS. 


Tue length of Norwegian railways in full working 
order—-not including local private short lines—is about 1180 miles. 
Of these some 1135 miles are under State administration, and 45 
miles in private control, 

Tue final figures in the election of Mr. Richard Bell, 
as general secretary of the Amalgamated Society of Railway 
Servants, show an even more decisive majority than was at first 
supposed. ‘The votes were as follows :—Mr. Richard Bell, 22,671 ; 
Mr. Walter Hudson, 14,518—majority, 8153, 

Tut largest locomotive in the world is, observes 
M, Henri de Parville, the Giant, of French type, on the Mallet 
compound articulated system, that was constructed by the Belgian 
State Railway Administration for the sharp gradients near Liége, 
having been shown at the Brussels Exhibition of last year. This 
engine, carried by six pairs of wheels, weighs in running order 
108,000 kilos. = 106 tons, which weight is entirely utilised for 
adhesion ; but the arrangement is such that each pair of wheels 
only loads the raits with 18,000 kilos. =17? tons. 

Tue London Road Car Company has placed upon the 
route from Hammersmith to King’s Cross a new omnibus with 
wheels which have been fitted with roller bearings, as supplied by 
the Roller Bearings Company, of Westminster, The hubs are of 
iron, into the sockets of which wooden spokes are driven, and the 
bearings, consistings of a series of steel rollers, controlled and pre- 
yented from cross winding by a bronze cage, enable the car to be 
moved easily by one man, This experiment will be watched with 
much interest by friends of the horse, as a means of reducing the 
noticeable strain upon horses in starting or drawing heavy vehicles, 
and it is confidently expected that the same excellent results will 
be obtained in omnibus work as have been, we are assured, realised 
in horse-drawn tramway cars with similar bearings. 

Tue Secretary of State for Foreign Affairs has received 
a dispatch from her Majesty’s Consul-General at Warsaw stating 
that the Warsaw-Vienna Railway Company invite tenders for the 
supply of 1000 trucks for the transport of coal. The gauge of the 
Warsaw-Vienna line is the same as that of the German and 
Austrian lines, and narrower than that of the Russian railway 
system. Tenders should be sent to the ‘‘ Directeur du Chemin de 
Fer de Varsovie-Vienne & Varsovie.” The Secretary of State has 
also received a dispatch from her Majesty’s Consul at Amsterdam 
stating that the town council of Amsterdam announce that, on 
the 18th July next, they will receive tenders for the construction 
of six 3-ton hydraulic trolley cranes for the use of the shipping on 
the trading quay at Amsterdam. Full printed particulars are 
obtainable at the municipal printing office in that city for 7d. 

Tue Great Western Railway Company announce a 
number of train alterations, which will come into force on July Ist. 
An express train for Exeter, Plymouth, Fowey, Newquay, Truro, 
and Falmouth with leave Paddington, at 10.30 a.m., running to 
Exeter without stopping, and a similar train, leaving Falmouth at 
10.45 a.m., is due to reach Paddidgton at 6.50 p.m. A new train 
for the Midlands, the North of England, and North Wales, is to 
leave Paddington at 9.30, running to Birmingham without stop- 
ping. Additional train services are also to and from Weymouth, 
Cheltenham, Ilfracombe, and South Wales. A new through 
express service, “/@ Reading and the South-Eastern Railway, will 
be established between stations on the Great Western, north of 
Oxford and Folkestone, Paris, Brussels, and other places on the 
Continent. New trains will also run between the West and North 
of England and Scotland. - 

Tokyo, the capital of Japan, has a population of about 
1,500,000. Its area is about 100 square miles. Passenger transit 
is chietly carried on its streets by jinrishkas, of which there are 
about 45,000. The Government have, however, now sanctioned 





NOTES AND MEMORANDA. 


A NEW compound of aluminium and zinc, called 
‘‘alzine,” was reported on by Professor Carpenter, in a rd read 
before the American Society of Mechanical Engineers, is alloy 
is said to possess some very excellent qualities. The tensile 
strength of the material is from 24,000 lb. to 26,000 lb. per square 
inch. Itis rigid, and possesses very little ductility. In Professor 
Carpenter's opinion, it will serve as a substitute for cast brass in 
nearly every instance where cast brass is serviceable, but cannot 
take the place of scft or leaded brasses, since it possesses little 
ductility. 


Ir is stated officially that an important amendment of 
the Patent Law of Austria will come into force in January next. 
Patents will be granted for fifteen years for industrial inventions, 
excluding articles of food, medicines, disinfectants, or chemical 
products not produced by a new technical process, Prior publi- 
cation in another country will prevent a valid patent being 
obtained in Austria. The Patent-office has the power to grant 
compulsory licences if the inventor declines to allow his invention 
to be used, but the onerous and unsatisfactory provisions as to 
working patents which at present exist in Austria will be practi- 
cally done away with, Annual renewal fees will be charged on an 
ascending scale, 


THE noise and also the disagreeable odour of gas and 
petroleum engines have, it is reported, been suppressed in a very 
satisfactory degree by M. Chevalet, who places inside of, or on the 
top of, the cast iron chamber in which the products of the ex- 
plosion are generally received a few scrubber rings, such as are 
used in gasworks. A considerable diminution of the noise was 
effected by a scrubber 40 cm. (15fin.) diameter placed over a 
3}-horse power petroleum engine, and also upon a l-horse power 
gasengine. With the latter class of motors it is not necessary to 
sprinkle with oil the shavings on the plates of the scrubber, but 
with a petroleum engine this precaution should be taken. Dis- 
agreeable odour is thus almost completely suppressed, if a naturally 
inodorous oil be used for the sprinkling ; and this oil may serve 
for lubrication, after having been freed, by settlement or decanta- 
tion or by filtering, from the solid matter which it may have 
drawn along when traversing the plates and shavings of the 
scrubber, &c. 


THE pressure attained by superheated water, observed 
M. Alexandrowicz to the Antwerp section of the Liége Engineers’ 
Association, corresponds neither with Papin’s experiments nor 
with the tables compiled by Regnault and other physicists, 
because Papin experimented with a vessel only two-thirds full, 
so that the water could expand freely, whilst a boiler tube is com- 
pletely filled with water when it is heated. Inasmuch as the 
water expands far more rapidly than the tube, a pressure is set 
up on the inside of the latter, on the safety valve, and on the 
pressure gauge, the pressure exceeding that of an effective atmo- 
sphere long before the boiling point of water is attained. A tube 
of 25 mm. (lin.) inside diameter has a content of 0°00049 cubic 
metres per running metre ; and if this tube be raised in tempera- 
ture from 10 deg. to 80 deg. Cent., for instance, it will be elongated 
by 1°05 mm., its capacity becoming 0°0004905 cubic metres, while 
the water, which at 10 deg. Cent. occupied the above-named space 
of 0°00049 cubic metres, will at 80deg. Cent. attain a volume of 
0°000504 cubic metres, ¢.¢., the capacity of the tube will have 
increased by 0°1 per cent., and the volume of the water by 2°87 
per cent, 


Tue American Iron and Steel Association has published 
preliminary statistics of the production of open-hearth steel ingots 
and direct castings in the United States in 1897. These statistics 


| show that the total production of open-hearth steel in 1897 was 


the operation of electric tramways by two new companies, the | 1,631,843 gross tons, against 1,298,700 tons in 1896, an increase of 


Tokyo Electric Railway Company—Tokyo Denki Tesudo Kaisha 


and the Tokyo Electric Car Railway Company—-Tokyo Densha | 


Tesudo Kaisha, The former will control all the lines on the 
eastern half of the city, aggregating 100 miles, which are to be 
built within a few years ; and additional roads, aggregating about 
100 miles, will be taken up immediately after the first 100 miles 
are finished. Although considerable prejudice is said to exist 
against the employment of the overhead trolley system, it is 
thought that this will be overcome, and the extension of electric 
*-amways will then proceed apace. 

Tue Metropolitan Railway Bill came on Wednesday 
last before a Committee of Peers, presided over by Lord Brougham. 
This is a Bill to acquire lands for the further ventilation of the 
Metropolitan Railway. It is opposed by the Paddington Vestry, 
the Great Western Railway Company, the Marylebone Vestry, 
the St. Pancras Vestry, and the County Council. Mr. Littler, in 
opening the promoters’ case, said there was a prospect of electric 
traction being adopted on the railway in the near future, and the 
promoters were now acting upon the report of the Board of Trade, 
which recommended as a temporary measure that a few more 
openings should be constructed as a satisfactory means of ventila- 
tion, which might afterwards be useful in the event of the adop- 
tion of electric traction. Mr. Bell, general manager of the Metro- 
politan Railway, gave evidence in support of the measure. Sir 
Benjamin Baker was also examined, and the Committee adjourned 
until yesterday. 

LITTLE regret will be felt by the announcement that the 
proposal to run a light railway from Kew Bridge to Hampton 
Court has been abandoned, thereby preserving one of the most 
beautiful pieces of landscape in the South of England. Information 
to that effect has been received by the Town Clerk of Richmond 
from the United Tramways Company, which does not intend to 
proceed with its application to the Commissioners, When the 
Light Railways Act was passed no one imagined that it would be 
used for the disfigurement of places like Richmond Hill. Its 
purpose was to provide cheap conveyance in rural and agricultural 
districts, where the traffic could not support an ordinary railway. 
This condition could not be pleaded in favour of the scheme which 
has been abandoned, Except at one point there was no need for 
extraordinary means of locomotion. From Kew to Richmond the 
new line would have run parallel with the South-Western Railway. 
There is already communication between Richmond and Kingston, 
while the village of Petersham, with its five or six hundred inhabi- 
tants, is near to the stations at Richmond. Ham alone might 
has derived advantage from direct connection with Kingston, 
though passengers to Richmond would have had to alight at the 
foot of the hill or in Queen’s-road, at some distance from the town. 


or the first quarter of 1898 the gross earnings of the 
Indian railways show a total increase of nearly 45 lakhs of rupees 
as compared with the earnings of the corresponding quarter of 
1897, The increase in the case of the Great Indian Peninsula 
Railway has been 104 lakhs of rupees, which shows that the tide 
of prosperity has fully set in, so far as that company is concerned. 
The Bombay-Baroda hates, on the other hand, shows a falling off 
of over two lakhs, this being mainly due to the lateness of receipts of 
cotton into Bombay. The largest increase is in the case of the North- 
Western line, where the gross earnings have risen from 76 lakhs to 
98 lakhs, a result to which the movement of troops in connection 
with frontier operations has materially contributed. The largest 
falling off is on the Southern-Mahratta line, in which the earnings 
dropped from 16,73,000 rupees to 13,61,000 rupees. The Bhow- 
nugger-Gondal line has had a proportionately large falling off, but 
in both cases substantial recoveries may be expected during the 
current quarter, although the returns for the first two weeks of 
the quarter are not very gratifying. The earnings per mile per 
week on all Indian railways in the year 1896—97 averaged 
239 rupees. According to Indian Engineering, the total gross 
carnings were 2589 lakhs, being a net increase over the total of 
the previous year of 122 lakhs. 





| 333,143 tons, or over 29 per cent. The open-hearth steel made in 


1897 was produced by 68 works in 11 States—Massachusetts, 
Connecticut, New York, New Jersey, Pennsylvania, Alabama, Ohio, 
Indiana, Illinois, Wisconsin, Missouri, and California. The open- 
hearth steel rails produced in 1897 amounted to only 500 gross tons, 
against 705 tons in 1896. Of the total production in 1897, 1,075,689 
gross tons were made by the basic process, and 556,154 tons by the 
acid process. In 1896 the production by the basic process 
amounted to 776,256 tons, and by the acid process to 522,444 tons. 
Nine works made basic open-hearth steel only in 1897, 39 made 
acid open-hearth steel only, and 20 made both acid and basic open- 
hearth steel. The open-hearth steel industry in the United States 
is making rapid progress, but it makes a poor showing compared 
with that of Great Britain, says the American Manufacturer. Last 
year the English mills turned out 2,601,806 tons of this product, 
which was 969,963 tons ahead of the American output. 


AccorDING to the report of the Labour Department of 
the Board of Trade, some improvement in the state of em- 
ployment has taken place during the month of May. In the 
116 trade unions making returns, with an aggregate membership 
of 467,982, 12,425—or 2°7 per cent.—were reported as unemployed 
at the end of May, compared with 2°9 per cent. at the end of 
April, and with 2°3 per cent, in the 113 unions, with a member- 
ship of 460,685, from which returns were received for May, 1897. 
Employment at iron and steel works has continued to improve. 
At the works covered by the returns 77,114 workpeople were em- 
ployed at the end of the month, as compared with 75,907 at the end 
of April, and 77,538 at the end of May, 1897. The number of shifts 
worked per week, so far as shown in the returns, averaged 5°59 in 
the last week of the month, 5°51 in the last week of April, and 
5°54 in the last week of May, 1897. Employment in the engineer- 
ing and metal trades has continued to improve. The percent- 
age of unemployed union members in this group of trades 
was 3°1, compared with 3°6 in April. The percentage for May, 
1897, was 1°8. In the shipbuilding trades, employment has con- 
siderably improved, the percentage of unemployed union members 
having decreased from 5°0 at the end of April to 3°7 per cent. at 
the end of May. The percentage for May of last year 
was 4°1, 


In a paper on the part played by chemistry in the 
management of furnaces, read at the second International Con- 
gress of Applied Chemistry, Paris, by M. E. Damour, head of 
the Chemical Department at the Paris School of Mines, he 
observed that one of the consequences, and not the least important, 
of the continual progress of industrial firing, which daily gives rise 
to fresh applications of gas-producer and regenerative furnaces, is the 
possibility of regulating the combustion methodically and ration- 
ally. Furnaces fired with gaseous fuel lend themselves more 
readily than those burning solid fuel to exact determinations of 
the combustible element, and also that supporting combustion ; 
and moreover good furnaces are now generally fitted with dampers 
for the intake flues and offtake chimney, while they are also some- 
times provided with fans or injectors, and also a whole series of 
appliances which permit of acting on the pressure in the passages, 
the speed of the gas and air, and, indeed, on all the factors of 
combustion. After dealing with the measure of temperatures, 
analysis of the gases, caloritic power of the fuel, and the pressure 
and speed of the gases, M. Damour observed that, for keeping 2 
regular check upon furnaces, the first matter to be attended to is 
the temperature, not only in the furnace itself, but also in the 
regeneration chambers ; and the next point is the composition of 
the smoke, as it often happens that the excess of air attains 15 and 
even 20 per cent. of oxygen, which may lower the combustion 
point. by fi or 200 deg. Cent. The proper management of gas- 
producers is the most effective element in regularity, while at the 
same time it is that where supervision is most necessary, because, 
with a little negligence, the gas may burn into carbon monoxide in 
the producer, and become very poor in heat unit, 





MISCELLANEA. 


Tue exports of iron ores from Carthagena during 1897 
were as follows :—Great Britain, 353,150 tons ; France, 42,183 ; 
Holland—for Germany—53,910 ; Belgium, 27,850 ; Austria, 14,700 ; 
Germany, 2400 ; United States of America, 14,950 ; total, 509,143. 
These figures show a total increase over 1896 of 145,481 tons and 
over 1895 of 330,083 tons, 

Tue bicycle trade is, comparatively speaking, in its 
infancy in Spain, but the demand for machines is yearly increasing 
from all parts of the country. It is estimated that about 2000 
machines were sold during the year 1897, of which about one-third 
were of British origin ; the rest came from France, Germany, and 
America, There is a demand for very light machines. 


TuE first section of the great cofferdam, some 1} miles 
in length, which it has been necessary to construct in the mud to 
keep out the water of the Hamoaze from the site of the new docks 
at Keyham, was successfully closed on Thursday last week. It 
was expected by Sir John Jackson’s staff that a few leaks might 
here and there be found, but practically from one end to the 
other the dam is absolutely tight. Such a result is in its way a 
triumph, and reflects great credit on all those who have been con- 
cerned in the construction of the dam. Engineers who have 
followed the details of the work will be interested to know that 

4 million cubic feet of timber have been used, the whole imported 
direct by Sir John Jackson, the contractor, from Vancouver and 
the Gulf of Mexico. 


A SINGULAR accident occurred in Portsmouth dock- 
yard on Wednesday. Three large trolleys, piled wita bags of 
rivets, were being propelled by a locomotive, and when the train 
reached the entrance to the steam basin the driver noticed that 
the caisson had been removed. He stopped the engine, but the 
suddenness of his action caused the coupling of the near trolley to 
snap, and the trolley rolled over into the entrance to the basin. 
As the bags of rivets choked the groove in which the caisson slides, 
four divers were sent down to remove them in the hope of replac- 
ing the caisson before ebb tide. As, however, the task could not 
be accomplished in so short a time, the cruiser Orlando, which was 
lying in the steam basin, was removed to prevent her from 
grounding at low water. 


In the House of Lords on Tuesday last the Marquess 
of Lothian asked the Government whether the attention of the 
Admiralty had been drawn to the inadequacy of the sirens and 
steam whistles on her Majesty’s ships. The Earl of Hopetoun, in 
reply, said that on the 27th April, 1897, Lord Walter Ker, the 
ys de in command of the Channel Squadron, had drawn the 
attention of the authorities to the inadequacy of the steam 
whistles of her Majesty’s ships, and more especially to the faulty 
nature of the drain pipes attached to those whistles. An order 
had been issued on the subject, but it had not been applied to all 
ships of the Navy ex 4/oc, on account of the expense which would 
be involved, some £37,000. A change, however, would be 
effected in all vessels found to be faulty, and also in all new 
ships. 

A RECENT number of the Ceylon Observer shows that 
up to the end of 1897 the total expenditure on the Colombo Harbour 
worksamounted to 17,875,855 rupees, of which 5,529,916 rupees have 
been incurred on the two additional breakwaters commenced in 
1894. Before the completion of the works, which comprise a 
graving dock and slip, a coaling depdt, and the three break- 
waters enclosing a harbour of one square mile in extent, the 
total outlay is expected to reach 2,500,000 rupees. The sterling 
debt of the colony on account of these harbour constructions will 
be £1,300,000. It will probably be 1902 before everything is 
finished. If the tea industry continues to flourish the prosperity 
of the harbour income is assured. If it does not, there might be 
a serious falling off, although the Colombo harbour and dock, 
owing to their central position, will always possess an international 
and imperial importance. 

A LARGE sugar factory is about to be established in 
Paraguay for the first time. It is the property of the ‘‘ Empresa 
Azucarera del Paraguay ”’—a company with a paid-up capital of 
700,000 dols. The factory is situated on the Tebicuary River, close 
to the railway, and is to be opened shortly. It is supplied with 
the best machinery from this country, and is capable of turning 
out 120,000 arrobas—1339 tons—of sugar annually, which amount 
it is estimated will be sufficient to render unnecessary the further 
importation of French and Austrian sugar. ‘This business, if 
properly managed, says Mr. Consul Holmes, will give a fresh 
impetus to the cultivation of sugar-cane, at least in the neighbour- 
hood of the factory, along the railway, and in the ‘‘ Colonia 
Nacional,” where, notwithstanding its proximity to the railway, 
the principal grievance of the settlers has always been their 
inability to dispose of the cane crops, 


SwINGING windows above the second storey on all new 
buildings are required by a building ordinance lately passed in 
Chicago. The avowed purpose of the new law is the prevention 
of fatal accidents in washing windows, now so frequent. The law 
says that the window must swing on horizontal or vertical pivots, 
or a balcony must be built in front of every window. The law is 
objected to by architects and builders, who claim that it wes 

ssed in the interest of the owners of patents for swivel windows. 

t is also objected that the size of windows will have to be reduced 
owing to wind pressure, and they predict that fatal accidents 
will result from falling window sashes. In many of the recent high 
oftice buildings of New York City a staple is secured to each side 
of every window opening, and tae window cleaners wear stout 
belts, to each side of which is attached astrap. A suitable clip 
on the end of each strap enables it to be readily attached to the 
staples on either side, and the straps have slack enough to permit 
the free movement of the window cleaner, 


ComMANDER WELLs, R.N., the chicf officer of tke 
Metropolitan Fire Brigade, has remodelled the system of callirg 
up help and dealing generally with fires which has been in vogue in 
London for more than thirty years past. For fire brigade purposes 
London is divided into five districts, each of which has a superin- 
tendent’s station and local headquarters. Every outlying station is 
in telephonic communication with its district headquarters, and 
each of the latter stations is in direct communication with ‘‘ No. 1 
Station,” the chief depdt at Southwark. In past years the 
system has been that, on a “‘call” being received at any station, 
it is transmitted to the district headquarters and thence to South- 
wark ; and directly the actual character of the fire is known the 
process is repeated. In the event of a very large fire, the 
authorities at Southwark have directed the attendance of what- 
ever additional aid may be deemed to be required. The chief 
officer has now issued an important memorandum, which announces 
ti:at each station officer should be best acquainted in his particular 
area with the nature and the distribution of buildings, fire risks, 
water supply, &c. Therefore, as this officer is sure to be on the 
scene of a fire in his area some little time before other arrivals, 
except in very rare circumstances, he is required—or, in his 
absence on leave or sickness, the nearest station officer—to under- 
take the following duties, under the officer in charge :—(1) To 
direct those in charge of engines, ladders, and other appliances to 
the most suitable positions to get to work; (2) to send away 
messages as to the help required ; (3) to send away messages as to 
the progress of the fire ; (4) to supervise the efficiency of the coal 
supply. Fires are divided into three classes—“‘home calls,” a!l 
those fires the station officer can manage himself ; ‘‘ district calls,” 
all those fires which the nearest engines the superintendent can 
send on will be clearly able to manage ; and ‘“‘ brigade calls,” all 
those fires which probably will require the special attendance of a 
number of men and engines to be detailed from headquarters, 











THE ENGINEER 





JUNE 24, 1898 





























{ FIRE of a very serious nature occurred in a cul de sac called 
Heddon-street, behind Regent-street, London, on the 
morning of the 16th inst., fortunately in the early hours of 
the morning, or a heavy loss of life might have resulted. As 
it was it sufficed to emphasise the dangers attending the 
employment of the overhead systems of telephone and 
telegraph communication, and the folly of permitting the 
erection of heavy frameworks on the top of buildings for 
supporting the wires. Ii appears that the conflagration 
originated in one of the upper floors of a block of premises 
used as warehouses, and presumably undermined the frame- 
work carrying the roof, on which was an enormous iron 
standard, which served to carry a very large number of 
telephone wires, with the result that the huge mass of metal 
was precipitated into the street below, carrying with it the 
outer walls for two storeys down, and almost wrecking the 
building opposite. The nature of the steel framework will 
be seen from the illustration which we are enabled to place 
before our readers on this page. Its weight must have been 
many tons. Beyond the lesson which the fire conveys to 
the occupants of buildings respecting the granting of per- 
mission to allow the erection of such dangerous structures, 
we would only add that the time has come when local 
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masses of metal upon buildings which were never designed 
to carry them. 








tAILWAY PROJECTS IN RUSSIA. 


Ir is reported from St. Petersburg that the Imperial Com- 
mission entrusted with the examination of projects concern- 
ing new railways in Russia has been occupied lately in 
considering the extension of the line that shall eventually 
connect the new port of Windau in the Baltic provinces with | 
Moscow and Rybinsk on the Volga. This extension will | 
necessitate the construction of several new lines of railway. 
The Rybinsk Railway Company had already, in May, 1897, 
received permission to build a line from Moscow to Windau, 
but it was found that this projected line would run for some | 
distance from Tuckum parallel to the railway that already | 
runs from Tuckum to Riga, and therefore the company did 
not immediately avail itself of this permission, but devoted 
its energies to developing the trade of the port of Windau. | 
After an experience of some months the company has now 
come to the conclusion that the development of the port can | 
only be successfully carried out by connecting it by various 
railway lines with the railways of the central Governments of | 
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THE DANGERS OF OVERHEAD WIRES. authorities should take steps to prevent the erection of huge | Russia. In consequence of this the company has rcsolved to 


apply for permission to proceed with the work of connecting 
Moscow and the port of Windau by the projected line of rail- 
way. In May, 1897, this company also received permission 
to build a line from Dus to Sokolniki, and now it is intended 


' to ask for permission to continue this line to Vitebsk, lying 


half-way between Moscow and Windau, and also in a north- 
eastern direction as far as St. Petersburg. This project 
depends entirely upon the decision of the Imperial Govern- 
ment. The company has also a third project in hand, and 
this is the conversion of the narrow-gauge line running to 
Novgorod into a broad-gauge line. In case these projects of 
the Moscow-Windau-Rybinsk Company can be realised, 4 
most important railway system will help to bring the central 
Governments of Russia into direct communication with the 
Russian ports on the Baltic, and the north-western districts 
will be greatly benefited thereby. It is suggested that the 
company shall be known as the North-Western Railway 
Company. 








Tue Rivers Committee of the Manchester Corporation 
have selected three gentlemen to advise them in the matter of 
sewage disposal—namely, Mr. Baldwin Latham, C.E.; Dr. W. H. 
Perkip, professor of organic chemistry at Owens College ; and Dr, 
Percy Frankland, of Birmingham, 
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PASSENGER LOCOMOTIVE, DUBLIN AND KINGSTOWN RAILWAY, 1840 


For description see page 610) 
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OLD LOCOMOTIVES, DUBLIN AND KINGSTOWN 
RAILWAY. 

AN interesting link in the history of the locomotive is 
supplied by the illustrations of the Jupiter, which, through 
the courtesy of Mr. R. Cronin, Locomotive Superintendent 
of the Dublin, Wicklow, and Wexford Railway, we are now 
enabled to publish. The first engines used on the line had 
bell cranks and vertical cylinders. These were followed by 
some engines by Forrester, but the standard engines of the 
the line were constructed in the shops of the Dublin 
and Kingstown Company, Dublin, in 1840. They were 
named as follows :—Jupiter, Vauxhall, Princess, Belleisle, 
Shamrock, Erin, Albert, Burgoyne, Cyclops, Vulcan, and 
Comet. 

_ The Dublin and Kingstown was 4ft. 8}in. gauge, but on 
its being leased to the Dublin, Wicklow, and Wexford 
Company the gauge was altered to 5ft. 3in., the engines being 
altered at the same time; this was in the year 1854—55. 
The alteration of the engines was not a very big job, the 
change consisting of three longer straight axles, and the 
lengthening of the frame stays. It will be cbserved that the 
engine has three frames each side in order to keep the 














CRANK OF JUPITER 


cylinders stiff in place ; the engines worked very well until an 
attempt to make them more powerful by putting in 13in. 
cylinders, when it was found very difficult to keep the 
cylinders from getting slack on the frame, and the cranks 
from getting slack on the axle. The wheels were of cast 
iron, and were made at the Dublin works. The spokes were of 
T section, and measure 4in. by 2gin. over the flanges, the webs 
being ?in. thick. The patternisexactly thesameas that used on 
the London and North-Western Railway at the present day, 
although this was made nearly sixty yearsago. The valves were 
driven by a rocking shaft, the engines all having the double 
clutch, or gab motion, except the Comet, which was altered 
to link motion. It was painted royal blue, and was used for 
drawing State trains—as, for example, when the Queen and 
Prince Albert visited Dublin in 1853. 

The outline sketch of the Jupiter engine shows it with the 
second boiler, which was much larger than the original one, 
having 190 13in. tubes, against 139 tubes in the first boiler ; 
the second boiler also had a dome—which the original had 
not, but avery high fire-box crown—and worked at 125 Ib. 
pressure, against 90 lb. on the original boiler. We would 
direct special attention to the fire-box in the original boiler, 
the front and back plates, crown, and sides all being welded 
up; the box, of course, was iron. This fire-box worked for 
twenty years and never gave any trouble. After it was taken 
out it was kept for many years as a curiosity, being broken | 


| Company. 
| profit out of the reef series in that district, and its success should 
























up a few years ago. 


| after being fitted with link motion, did not show any reduc- 


tion in coke consumption. 








SOUTH AFRICAN ENGINEERING NOTES. 
(From our own Correspondent.) 

THE technical advancement of the Witwatersrand mining indus- 
try continues to be very marked. The principal progress made of 
late has been in connection with the sorting of waste rock and 
the treatment of slimes. How important the development of these 
two processes is may be judged from the fact that at one mine 
closer sorting during the past year has brought the grade of the 
rock sent to the mill from 9°36 dwt. to 11°25 dwt. Such an 
increased return makes the moderate capital outlay involved in 


proper sorting apparatus a very remunerative expenditure, and | 


mine authorities are eagerly on the look-out for the latest appliances 
of thiskind. As to the improvements in extraction, the returns 
of one mine give a percentage for the past year of 87°667 extrac- 
tion, as compared with 75 per cent. in the preceding twelvemonth, 
and 69 per cent. in the year before. The slimes system is not yet 
perfected by any means, but it is an undoubted success, and plants 
are being erected at all the principal mines. From the mine 
manager’s point of view, these technical advances are valuable, 
not only as they affect the present working, but also because they 
largely augment the capital value of the mine. More efficient 
sorting and higher extraction mean the reduction of working costs 
per ton of ore crushed, and therefore enable a lower grade of stuff 
to be worked at a profit. A striking instance of the increased 
economy of the latest practice is proved by the successful financial 
results shown in the annual report of the Windsor Gold Mining 
This is about the only concern which has ever made a 


therefore be representative. 

Mine managers continue to complain of the delay in the delivery 
of English machinery owing to the engineers’ strike. It is to be 
feared that one result of these unpunctualities has been the 


| securing of an increased number of machinery orders by the 
| : 


energetic representatives of Germanand American ftirmson the Rand. 

This has been rather a dry season in the Transvaal, and some of 
the mines are complaining of scarcity of water. One mine, indeed, 
has had to stop its battery for this reason. Here, again, the 
engineer has come to the assistance of the shareholders. At those 
mines where proper attention has been paid to circulating and con- 
densing arrangements, enormous economies have been effected in 
the consumption of water. In one case the number of gallons 
used has been reduced by 50 per cent. Where mines are depen- 
dent upon neighbouring concerns for their water supplies, the 


| question of efficient economy in this direction is one of importance, 


The annual reports of the South African railways contain some 
interesting matter for engineers. The Cape Colony statement 
contains a description of the results obtained from the six four- 
coupled engines obtained from the Baldwin Company, United 
States. They were fitted with special fire-boxes for burning 
colonial coal. It has been found that they steam ‘“‘ fairly well” 
with the Free State mineral, but some trouble was experienced 
with the tubes. The Department has apparently still to find 
engines which will work satisfactorily with colonial coal, The 


| chief traffic manager strongly recommends the reduction of 


gradients and the laying down of heavier rails. 

The engineering business on the Witwatersrand is not particu- 
larly lively just now. The depression in financial circles is so 
great that no fresh capital can be obtained for the working of 
new properties or the increased equipment of old mines. More- 
over, the native labour difficulty makes managers chary of adding 
to their crushing power, with al] the extra producing machinery 
which that step entails. The economy of a large battery over a 
small one depends entirely upon the constant uninterrupted work- 
ing of the former, and ore cannot be provided to keep the stamps 
going without an adequate supply of Kaffirs. When shortage in 
native labour has forced mine managers to use machine rock drills 
for sloping, it is found to add considerably to the cost of mining. 

The most active demand for machinery just at present is in con- 
nection with sorting and slimesapparatus. Every up-to-date mine 
manager is taking advantage of the economies possible in these 
two directions, and he is of course eager to secure every new ap- 
pliance which will simplify or facilitate operations. At the new 
Primrose mine the addition of more works to the cyanide plant 
has increased the extraction from 66 to nearly 71 per cent., and the 
total working costs have been reduced to 18s. 9d. per ton. It is 
not only in the cyaniding process and in the rejection of waste 
rock that economy is possible. Many of the boilers at present at 
work on the Rand mines are quite out of place amidst the modern 
equipment, At one mine the substitution of six large modern 
boilers has resulted in a considerable economy of coal. The me- 
chanical efficiency of air compressors and rock drills is a subject 





It is worthy of remark that the Comet, | 
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very much open to discussion. It is satisfactory, therefore, to see 
| that the Rand mechanical engineers have formed themselves into 
| an association. If this body will carry out careful tests of different 
| classes of mining machinery it will do a good deal not only 
| to help forward the important object of economy in working 
| costs, but also to reduce capital expenditure or unsuitable 
| plant. Upon this matter of plant efficiency it is decidedly satis. 
| factory to note that, despite the competition of American and 
German firms, British engineers continue to secure the bulk of the 
orders, What is more, the mines entirely equipped with British 
machinery are worked as efficiently, as cheaply, and with as few 
breakdowns as any on the Rand. In mining, of course, smooth 
and continuous running is the highest virtue that can be found in 
a plant. As against the testimonials of mine officials on these 
points, it must be mentioned that complaints are still heard of 
the long delay caused in the despatch of British machinery by the 
engineers’ strike. One instance of this is afforded in the experi- 
ence of the Johannesberg Waterworks Company. This concern 
had to wait more than nine months for pipes and machinery. 

There are several big public works pending in South Africa just 
now. The building of dams by the mining companies on the Rand 
has not settled the water difficulty, and it is proposed to starta 
company for opening up a new source of supply. One suggested 
source is at Wonderfontein, forty-five miles from the town. Both 
the Cape and Natal Parliaments have proposals before them for 
extensive dock works. The Thames Ironworks Company has sub- 
mitted a revised scheme for the construction of the Grand Junction 
Railway in the Cape Colony. Electric lighting throughout the 
country should receive an impetus from the successful example of 
Durban. Owing to the large demand for the current, the Town 
Council of that place has just lowered the price, and it is proposed 
to adopt electricity as a motive power on the tramways, 

The 2ft. gauge railway from Beira has recently been opened as 
faras Umtali. It does not seem as if this toy line is likely to prove of 
much utility, according to the accounts one hears of its working. 
The engine appears to be in the habit of leaving the metals every 
mile or so, and the time taken to do the journey of 230 miles is 
between three and four days. 











NAVAL ENGINEER ‘STUDENTS’ EXAMINATION.—The result of the 
open competition held in April for naval engineer students was 
communicated on Saturday to the candidates, of whom there were 
162 for twenty-six vacancies at Keyham College. The competition 
was very severe, as will be seen by the following table of marks. 
In addition to the twenty-six successful candidates, no fewer than 
sixty obtained qualifying marks ; thirty-nine failed to satisfy the 
Civil Service examiners, and thirty-seven failed to qualify in one or 
more of the obligatory subjects. The examinations were held at 
London, Birmingham, Manchester, Newcastle, Devonport, and Ports- 
mouth. Of the 26 successful candidates seven were prepared at the 
Devonport High School, including the one who takes the first place 
in all England. This honour belongs to George Bedford, a son of Mr. 
G. Bedford, of Rock View, Torquay. The following are the candi- 
dates from the Devonport High School, and their respective positions 
outof a maximum of 1950 marks:—Ist, George Bedford, 1606 marks; 
3rd, James Budge, 1471 ; 11th, George Odam, 1384 ; 13th, William 
Philip May, 1354; 19th, Allan Rosevere, 1323 ; 20th, Cecil Dallas, 
1315 ; 24th, Stanley Smith, 1299. The 27th lad is Frank Carlisle, 
with 1258 marks. He was also prepared at the Devonport High 
School, and will be admitted to the college in the event of either 
of the successful candidates failing to pass the medical examination. 

TRADE AND Business ANNOUNCEMENTS.—Messrs, A. and W. 
Longsdon have just purchased from the liquidator of Messrs. E. 
Howell and Co., Limited, the large and important engineering 
works at Poole. The works are at present well found in machinery 
for the turning out of work of all descriptions, but we understand 
that Messrs. Longsdon are intending to put down a number of 
high-class American tools and machinery, so as to enable them to 
cope with any demand that may be made upon them. The works 
will continue to be under the superintendence of the able and 
obliging manager, Mr. W. Goodger, who has had charge of the 
the same for several years past.—Mr. Percy Griffith, of 55, Parlia- 
ment-street, will move in September to the new building next 
door, 54, Parliament-street. For the present his address will be 
55, Victoria-street, Westminster.—The Blake and Knowles Steam 
Pump Works, Limited, notify that, on account of the great increase 
in their business, they are moving into more commodious offices, 
and that after the 10th inst. their address will be 179, (ueen 
Victoria-street, E.C.—We are informed that Mr. W. J. Luke, who 
has been assistant constructor at the Admiralty for a number of 
years, has been appointed naval architect to the Clydebank 
Engineering and Shi; building Company, Limited, and wili take up 
his duties at once.-—The Ashford Rural District Council have 1n- 
structed Messrs. Bailey-Denton. Son, and Lawford, of Westminster, 
to advise them as to an efficient system of water supply for Willes- 
borough, a populous suburb of Athford, where the works of the 
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South-Eastern Railway are situated, 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
- correspondents, 





THEORETICAL DYNAMICS. 


Sin, —It is, of course, well understood that in all cases of moving 
7a 
bodies near the earth’s surface that 5 = the work conserved 
4 


we - 

2g 33,000 
in terms of horse-power. We thus treat motion as being arrived 
at under the influence of equably increasing accelerating force, 
equivalent to gravity force acting through time, and as having 
conservations of force which would enable rise against gravity 
force during equal time. 

Our standard for the admeasurement of work, viz., the descent 
of a body during one second through 16ft. of space, and the 
acquirement of 32ft. per second velocity, may be represented as in 

Fig. 1, in which A B represents one second 

of time, B C final velocity acquired during time 

A. A B, and A B C the space passed over in one 
\ second. Now, any body acquiring the total 
x acceleration A BC would have conservation 
enabling it to rise through 16ft. in one second, 

and one might by suitable inclined planes, 

or, as in the case of a flow of water, by 

suitably-shaped tubes—if we could do away 

with friction—actually cause any body to rise 

through the same space as it would other- 

wise have to fall to acquire its acceleration. 

| In such case, the work conserved by a moving 

t Cc body would be consumed in raising it, and 
B . aa 

no mechanical advantage would ensue, To 

FIGH. serve a mechanical purpose from the use of 

an acceleration as, say, to cbtain power from 

a flow of water, we have to back down its acceleration in order to 
utilise a portion of the work conserved by it. 

The eye will assist the mind if we represent the accelerated 
velocity B C and the work A BC in 
a flow of water as by Fig. 2. So c 
long as the flow is unimpeded, 
velocity B C is maintained, and no 
pressure is experienced. If the flow E 
is suddenly arrested, all the pressure 
of the conservation A B C is experi- 
enced, and none of the velocity of A a B. 
the motion ; for instance, as in the 
case of the water-hammer, and, ina FIC 2. 
lesser degree, that of the hydraulic 
ram. In such cases as those of water-wheels and turbines, we 
desire continued flow and pressure combined, and we may easily 
find that the greatest mechanical advantage to be got out of any 
flow is when it is backed down—by cups, paddles, blades, &c.— 
to one-half of its velocity, when D EC B will be the portion of the 
total work A B C of the conservation A B C acted against by 
resisting paddles, &c., in lowering velocity from rate B C to rate 
DE. 
Three-fourths the work conserved of any flow by one-half its 
velocity is the best result to be obtained by the intervention of 
machinery, and the velocity is now no longer purely of the 
character of an accelerated velocity, but is rate of work through 
space. A machine would give out work = D ECB x D Eorat 
rate D KE, or three-fourths the pressure of a conservation by half 
the velocity of it. Taking a flow of 32ft. per second, which would, 
frictionlessly, lift its weight 16ft. high, this can be utilised to the 
amount of # W x DE = } W x 16ft. actual machine power per 
second, 

In all cases of flow the same law as to the work to be obtained by 
the intervention of machinery holds good, but it is curious and 
important to note that there are cases of low velocities of flow in 
which the relative values of velocity rates and of work spaces 
conserved by the flow allow of greater proportionate machine 
powers to be obtained from their total conservations. And here it 
is that my hydrodynamic paradox comes in. 

Taking one of these last-named cases into consideration, say 
that we have a flow at the rate of 8ft. per second; this has 
potential work of 8ft. of weight per second through lft. high, and 
when ‘‘ backed down” by the resistance of machinery it may 
impinge upon, will give out three-fourths of its work conservation, 
and a motion of 4ft. per second of the machine. A flow of water 
of 1ft. cross section would have potential work of S8ft. x 62°25 1b. 
x lft. high, and horse-power of 500 1b. x 60ft. per min. ~~ 33,000. 
Whereas, when actually utilised by machinery, it would have 
horse-power = three-fourths 500 x 4 x 60 + 33,000, which is 
three times the foregoing. The reason of this had better be 
reiterated ; it is, that machinery resistance impeding a free flow 
consumes three-fourths of the work conservation of the flow, and 
moves at the rate of one-half of the velocity of the flow. 

In utilising flows, the supply stream, though having three-fourths 
its work conservation, and half its velocity backed down, where it 
has impact on paddles or blades must be allowed to get away 
freely, and this is nearly accomplished in some wheels and 
turbines ; in fact, the best machine will be that which takes in its 
supply at its extreme velocity and discharges it ata virtually equal 
rate, and this can be easily accomplished. G. PINNINGTON, 

17, Old Bank-buildings, Chester, June 11th, 


by any motion, and that = the work per minute 








Sirn,—‘* Secutor" seems to be unfortunate either in his text- 
books or in his interpretation of them. The problem he gives is 
an easy deduction from the fundamental principle of dynamics. 
“The forces acting on a body at rest, or moving with uniform 
velocity, are in equilibrium.” Hence the pull of the rope equals 
the weight of the body, 10 1b., which is also the amount of the 
counterweight. E. Lous.ey, 

Grimsby, June 21st. —- 


BALANCING STEAM ENGINES, 


Str, —Professor Smith’s letter in your number of June 17th strikes 
me very pleasantly, for he propounds afresh, and quite uncon- 
sciously endorses views I have myself expressed, under the impres- 
sion that he is drawing my attention to them for the first time. 
Support of this kind should carry the conviction, in spite of 
** Vauxhall,” that I do know what I write about. For it is very 
clear that Mr. Smith has not had the felicity (?) of reading my 
paper, now under criticism. The place of honour in it was given 
to the discussion of how unbalanced engines affect their founda- 
tions ; and I wrote on the same subject about two years ago in the 
Electrical Review. 

But having arrived so far, it is rather a marvel to me that he 
should commit himself to one or two heresies, in which we 
decidedly cannot agree. I cannot guess how it is he fails of com- 
plete acceptance of my proposition, that an internal force is 
Incapable of producing external movement or vibration of a com- 
plete mechanism—or machine if that better defines it, which I 
doubt—unless it is converted into an inertia force. In the boat 
illustration the addition of the oar makes the water part of the 
machine, and the argument from it remains unimpaired. By 
movement of the mechanism, I mean, of course, motion of the 
salient feature of it, as, for instance, the boat, and not the C.G, of 
it. The latter is immovable by any wholly internal force under 
any circumstance, whatever. 

It is the failure to grasp this fact in its broadest sense that is the 
keynote of his variance with me. It is that which shapes his 
doubts of the orthodox theorem that steam stresses have no part 
in the problem of balancing a steam engine, For myself, looking 








at the matter with a mathematical eye, I have never recognised 
any need of proving that theorem. Yet it becomes clearer every 
week that this is the rock upon which my critics are splitting 
themselves—or, at any rate, their heads. ‘‘ Vauxhall,” your- 
selves, and even Prof. Smith, all drift about it dubiously, in 
spite of its being the accepted dictum of Rankine and all the 
authorities, 

Since this is so, I will shortly endeavour to give such proof of it 
as cannot be cavilled at, if you will kindly find space for it. Just 
now I must ask to be excused, for I have scarcely leisure even for 
this hurried note. I will also give ‘‘ Vauxhall” the diagram he 
asks for, and I trust it will disperse the mists for him. By the way, 
what is the latter driving at in his endeavour to define the term 
‘inertia’? What new horror is he wanting to intrude on us? Is 
he in earnest in proposing to substitute for this beautifully expres- 
sive and accurate term, such awful ‘‘Germanese” as ‘‘ stopping- 
reluctance,” and ‘‘starting-reluctance” ! 

He asks me to admit the necessity of hunting down the vibrat- 
ing effort to the plummer blocks, Why, my paper is a tribute to 
the fact he wants me to endorse. If anyone has treated the pro- 
blem of balancing from the point of view of bearing stresses, it is 
I. Read how I introduced the section relative to it :—‘‘1 must 
proceed now to what is perhaps the most important section of my 
subject—the effect of the balancing effort upon the bearing pres- 
sures on the journals and slides. It is so at least from the point 
of view of the engine designer, for it is the most formidable 
obstacle in the way of continued response to the call for higher 
speeds. I think you will agree with me that the most weighty 
consideration we have before us to-night is the question whether 
we cannot, by balancing our engines, improve the working con- 
ditions of the bearing surfaces,” 

This continual ‘‘ discovery” of points I have already rightly 
appreciated is making me very vain. makes me feel so 
much in advance of the time that I wish it would cease, for I 
have no desire to realise the dreamy though splendid isolation of 
the prophet. I see that ‘ Vauxhall” is mystified because I do 
not trouble myself with the intermediate steps, but seem to 
arrive directly at the goal. I cannot help that. It is the mathe- 
matical eye again, which pierces the haze he finds so obscuring, 
and regarding only the end, sees at once the clear way through. 

Now, I prefaced my paper as follows ; and, judging from events, 
it was rather a happy introduction:—‘‘The whole science of 
balancing is founded on one small axiom in dynamics, which I may 
state thus: ‘No motion of mass can occur without a compensating 
motion of mass in an opposite direction, so that the common 
centre of gravity shall remain undisturbed.’ Which is asmuchas to 
say, that there can be no absolute translation in space of mass in the 
aggregate ; but simply interchange of position governed by the 
law of one immovable centre of gravity. A smal] axiom in truth, 
but one of dazzling scope, for it practically propounds the 
stability of the universe.” This is the starting point of my 
reasoning; and I wish my critics would only make it theirs. 
But the whole trend of their arguments is to beat against this 
rock of anaxiom. It follows at once from it that if a complete 
engine is ‘“‘balanced,” or designed so that the common centre 
and axes of gravity of all the parts in motion remain in fixed 
position relative to the frame, it will exert no force to vibrate its 
bed plate. But if it is unbalanced the bed and foundations must 
vibrate, because the resultant centre and axes of gravity of all the 
masses concerned, ron’t. 

I must defer further reply till another occasion. Only I would 
remind ‘‘ Vauxhall” at once, that gravitation, being constant in 
dimension and direction, has, directly, nothing to do with 
balancing an engine. JaMES WHITCHER, 

June 21st. 


Sir,—I have read with very great pleasure Professor Smith’s 
excellent letter in THE ENGINEER last week. It is a very able 
statement of mechanical truths. There are, however, one or two 
statements in it which may mislead ; and I write now in the hope 
that Professor Smith will in another letter remove all chance of 
misconception. But before saying more about these points, I 
wish, with your permission, to say a word about balancing steam 
engines, 

I do not think that any of us have quite got to the bottom of 
the cause of the excessive vibration of which complaint is now and 
againmade. When we find a comparatively small steam engine, 
standing on a mass of concrete weighing some twenty tons, and 
making the place shake, I ask myself what are the mechanical 
forces, the dynamic agencies involved, and I confess that I cannot 
at all explain it. Ihave one case in mind in which it was sup- 
posed that synchronism had something to do with it. The engines 
were run at various speeds, but nothing whatever was gained. 
The foundations appeared to be in tune with the engine at all 
speeds. Again, I could name very large engines standing on 
apparently inadequate foundations, which produce no vibration at 
all. These are vertical engines driving with ropes. No attempt 
has been made to balance them ; the cranks are at right angles, 
and they run fast, but there is really no vibration at all that is 
perceptible. Several years ago I had to do with a small experi- 
mental plant. There was a 10-horse single-cylinder long connect- 
ing-rod vertical engine and boiler combined. The engine was not 
balanced in any way. It drove a Gramme dynamo by a long belt 
off the fly-wheel. This engine stood on a stout boarded floor, the 
only preparation being that a part of the floor was covered with 
sheet iron. The water tank was in the bed-plate under the fur- 
nace. This engine ran actually without causing any vibration 
whatever, at about 150 revolutions per minute, provided the belt 
was tight. If the belt was allowed to get slack it would start 
‘‘ flapping,” and then the vibration was excessive. The facts are 
suggestive ; I do not pretend to explain them. If Mr. Whitcher 
will think the matter out, he will see that, after all, the momentum 
and inertia forces of which he speaks really mean in a vertical 
engine a little more or a little less pressure on the cylinder covers, 
an it is not at all easy to see how this can cause vibration. 

Now let me return to Professor Smith. It is very pleasant to 
see a man so able, and one who has earned in this country and in 
Japan a high position as one who knows what ought and ought 
not to be taught, saying that, as far as engineering practice is con- 
cerned, Newton’s third law ought to be buried and forgotten. 
That so-called Jaw has puzzled students and perplexed teachers for 
many years. It has involved the repeated statement of a dynamic 
contradiction, put before the student with an unblushing assur- 
ance that in a good cause would be worthy of all admiration. The 
student has been told that force is the cause of motion ; that there 
is such a thing as an unbalanced force, and so on, in one place, 
while he is assured on another page that every force is opposed by 
another precisely equal and opposite. Professor Smith sweeps 
away much of the nonsense, but it is greatly to be desired that he 
should speak in no uncertain voice as to what does cause accelera- 
tion or increase of momentum. 

But the third law is not without its indirect uses. It shows us 
what are the limits in one direction of the powers of the human 
mind. Let us, for example, consider the case of the cord in ‘ Se- 
cutor’s” problem in your correspondence pages last week, and sup- 
pose that the cord over the pulley carries at each end a weight of 
10 1b. Then the total weight carried is 20 lb. We are told that 
this load is supported by two cords, one to each, but we know 
that this load is really borne by onecord. Professor Smith tells us 
that under such circumstances every portion of the cord is subjected 
to two forces, equal and opposite. At once we come ona metaphysi- 
cal subtlety. If we accept the proposition that there is no place in 
the cord where the two balancing forces are not existent, then 
there can be no stress at all on the cord. In order that my mind 
may grasp the fact of the existence of stress at all, I find it 
necessary to postulate a section of the cord bounded by two planes, 
in one of which is one force, and in the other plane the other force. 
But no sooner have I got thus far, than Iam met by the fact that 
it is impossible to even think of a part of the rope in which both 








forces do not exist simultaneously. In a word, I have come to the 
conclusion that the third law implies the existence of an unthink- 
able condition of matter or energy. It may be that Professor 
Smith is better equipped mentally thanI am. If he is really able 
to think out the third law to a consistent end, I can only say that 
he is wholly outside the range of my experience with other men. 

One word more and I have done. It seems to me that the 
statement in the last paragraph but one of Professor Smith’s letter 
may be very easily misunderstood. No doubt what Professor 
Smith means is that the reaction of a loaded railway truck, let us 
say, to the push of a locomotive, is not necessarily equal to that 
push if we interpose another truck between the two. But it is 
possible to read the passage in such a way that it may mean 
that a single truck being pushed by a locomotive moves because 
its push against the engine is not so great as the engines push 
against it. 

It may be worth while to add that this view was held for many 
years by educated men; and, indeed, Pambour was the first man 
to demonstrate that the pull of a locomotive on the train was 
precisely equal to the pull of the train on the locomotive ; and 
Rankine was, I believe, the first to show that when any steam 
engine is running steadily the average effort of the steam on the 
piston is precisely equal, no greater and no less than the average 
resistance of the piston to the steam. I have heard, however, 
competent engineers deny this ia foto, and assert that if that was 
really the case the engine would not work. X. 

London, June 20th. 


THE EMPLOYERS’ LIABILITY BILL. 


Sir,—As one who is connected with the workmen of a large 
manufacturing district, I should like to point out what I consider 
to be a serious fault in the new Employers’ Liability Act. Early 
in that Act there is a clause to the effect that no workman shall 
receive compensation for injuries sustained at his work «unless he 
is rendered incapable of doing that work for at least two weeks, 
The underlying principle in this clause is absolutely wrong, for 
instead of encouraging the workman to return as soon as he safely 
can to his duties, it holds out an inducement to him to spin out 
his incapacity for at least two weeks, 

No doubt it will be said that the medical man will protect the 
employer. This is a mistake. Let it be granted that the medical 
man may be, in his official capacity, like Czesar’s wife, above sus- 
picion, yet countless cases arise in which the surgeon has nomeans of 
judging of an injury, save from the patient’s own words. An 
example or two will not be out of place. Most of us know what a 
‘*ricked”” back is. Such an injury is caused very frequently by 
endeavouring to lift a weight too great for the muscles of the back 
to endure. A sudden “snap” is experienced, generally about the 
‘* small” of the back at the moment of lifting, and then, for a very 
variable period, a lumbago-like pain sets in, greatly aggravated by 
any movement involving that part of the back. In such a case as 
the above, absolutely no sign is presented to the surgeon. He is 
entirely dependent for his diagnosis on the symptoms of pain, and 
the description of the mode of onset, and so forth. 

Let us suppose a man with such an injury. He greets the 
surgeon at each visit with a voice, face, and attitude expressive of 
pain, for the first five or six days. Then he finds himse!f much 
better, and feels that he could easily resume work in another 
day or two. But ‘“‘ No,” says he to himself, ‘‘arl joost screw me 
face oop when the doctor coomes, till the fortnight ’s oop.” 

There are many such cases as the above, and it is a regular 
thing to ask the patient if he feels up to his work before sending 
him back after an injury. A scar on the hand may be declared 
painful. A man may persist in complaining of giddiness or ner- 
vousness after a blow on the head. A healing wound is easily 
broken open toa slight extent, the suspicions of the surgeon, if 
aroused, being easily allayed by a tale to the effect that the 
patient knocked it against something by accident. 

By far the greater number of accidents in a manufacturing dis- 
trict are slight ones, incapacitating the individual for two or three 
up to eight or ten days. Are all these people to go without com- 
pensation or else be dishonest ? 

Again, a man may be injured several times in the course of a 
year—all employers of labour know that ‘“‘ unlucky man”—and 
each injury may only incapacitate him for a week. At the end of 
the year he will have lost, perhaps, five or six weeks’ work and 
pay. Is this man to go without any compensation ! 

As a medical man, I thank those who drew up this clause for 
their evidence of faith in the perfect honesty and magician-like 
knowledge of our profession ; but I cannot commend them for 
shrewdness in overlooking such points as the above, which are all 
too obvious to a FacTORY SURGEON. 

June 20th. 





Str,—Do employers in the engineering trade realise the 
enormous tax they will take on by the necessary insurance of 
their workpeople after July Ist! Let me enumerate the present 
insurance and the future in my case. 

Future premium. 


Wages per Present premium. 


week. Indoor and outdoor men. Indoor. Outdoor, 
x fu & a £ 
100. 2 te eee ee (See 117 
200. : (ps ae = RO ae we. oe 234 
See ss a oo a ee Sats ‘ 234 .. r ‘ 351 
500... F oe ne 2 QR fae, sxe . 485 

1000 39 0 «0 -. 780 1170 


The manufacturers’ income tax and all other taxes are put in the 
shade by this cruel impost. ENGINEER, 
June 21st. 


MOTOR CARS. 


Sir,—I have just been reading in your issue of the 10th inst. 
your correspondent ‘‘H. W.’s” comments on the Liverpool motor 
car trials, and I agree with him in thinking that it is a pity that 
some one does not come forward with a suitably-geared oil engine, 
and give it a trial at the heavy traffic; but it is this suitable 
gearing that is all the difficulty. If any one can come forward with 
a simple gearing that will allow the engine at all times to exert its 
full power on the wheels, whether going on the level or up hill, 
and, to use your correspondent’s illustration, not just exert the 
power of a horse when on the level, then fall to the power of a 
donkey when on the hill, when it is most wanted, and at the same 
time vary the speed of the vehicle to anything between zero and 
full speed, he will go further towards solving the motor car problem 
than any one has gone yet. I am aware that there have been 
dozens of gears patented for this purpose, but they nearly all use 
friction wheels, which, in my opinion, are not at all suitable for 
motor car work. I myself have given the subject a great deal of 
attention and a great deal of thought, and in the end have come 
to the conclusion that there is only one kind of power transmission 
suitable, and that is hydraulic. I have expressed these views to 
several people interested in the subject, and I have only got laughed 
at for my pains, They all turn round and say that it is too much of 
acomplication to have two kinds of power on a machine, forgetting 
that in nine cases out of ten hydraulic machinery is simply a 
transmitter of power from a steam engine placed in the most 
advantageous position available, which cannot always be done 
where belts, shafting, and gearing are used as the transmitter, no 
matter for what purpose the power is being used. All that would 
be required for hydraulic transmission is a motor on the wheel axle 
or on a countershaft, if chains were required to give play on the 
springs, and a pump on the end of the engine shaft with two pipes 
connecting the two. The pump must be arranged so that the 
stroke can be varied, and consequently the amount of water pumped, 
which in turn will determine the speed of the vehicle. With this 
arrangement, in case of the car coming to a hill, all that is necessary 
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is to shorten the stroke of the pump, which will allow the vehicle | as the practical answer to the question, This, like many other water- | to 8s, for good forge coal, while inferior qualities of the latter 

to slow down, but will still allow the engine to work at full speed | tube boilers, consisted—see diagrams herewith—of an upper steam | down to 5s, 6d. and 6s. per ton. Fine auek is quoted 2s, 6d + 

and power, giving greater pressure of water in place of the decreased | drum and a lower water drum or drums connected by tubes, but | 3s.; new mine slack, 3s. to 4s. 6d.; and thick coal slack, 6s, ‘Sane 


quantity. An arrangement of springs might even be fitted to allow 
this alteration of speed taking place automatically. The pump 
must also be constructed so as to reverse the movement of water in 
the pipes for reversing the vehicle, as well as possess several other 
obvious qualities which I need not mention. I only know of one 
motor before the public which does possess all these qualities, and 
that is the Rigg revolving engine ; it can be used both as motor 
and pump and has all the qualities of high-speed variable power, 
reversibility and simplicity, and used as I have stated, the opera- 
tions of starting, stopping, reversing, and varying speed can be 
controlled by the movement of one handle, and it would be as 
advantageous to use it with steam as with oil as the motive power. 
I do not know whether using it for this purpose has occurred to the 
inventor or not, but it is suitable for it, and forms the best solution 
I know of this problem. OIL. 
Dunfermline, June 14th. 








COMBUSTION IN WATER-TUBE BOILERS.* 
By James WEIR. 


THE author began by stating that, in adding one more to the 
already large number of contributions to the literature of the 


water-tube boiler, he was reminded of the statement of an eminent | 


authority on a somewhat different matter that ‘‘it requires a 
considerable amount of ignorance to speak positively on such a 
subject.” It would, however, be a necessity to speak positively 
on various points, but at the same time an endeavour would be 
made to appeal to the experience of engineers familiar with the 
types and performances of boilers generally, as the purpose of his 
paper was practically an application of that experience to new and 
hitherto unfamiliar conditions. Mr. Weir's contention is that the 
water-tube boiler is uneconomical, because the furnace arrange- 
ments are defective, and the paper dealt with the reason why 
they were so, and suggested an improved arrangement, : 

With a weli-proportioned furnace and a sufficiently-large com- 


bustion chamber, good results could not be obtained unless the | 


bridge opening or passage between them was properly arranged. 


This point needed no insistence upon, as it was a well-known fact | 


Fig./. 
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that the efficiency of every boiler depended a great deal on the 
proper proportion and arrangement of bridge and combustion 
chamber. The author then traced the effect of modifying the 
bridge relatively to the combustion chamber and the furnace in 
an economical boiler ; the curtailment of the grate and the con- 
sequent increase of the combustion chamber, resulting in reduced 
consumption per indicated horse-power per hour. In all economical 
types of land boilers—the Lancashire type, for example—combus- 
tion was carried out in the same manner and by the same means, 
e.y., the furnace, the bridge, and the combustion chamber, the 
latter being in a line horizontal with the furnace, instead of 
vertical. We had still a fairly economical boiler in the locomotive 
type, on railway work ; and in it also the same features were 
found, the bridge which divides the fire-box providing the com- 
bustion chamber over the furnace, 

As regards the second point, viz., the heating surface, the author 
held that all good water-tube boilers of whatever type had 
sufficient heating surface, though in some the heating surface was 
more efficient than in others. The value of the heating surface in 
all boilers depended on the uniform passages of the gases over or 
in contact with it. Now, in most water-tube boilers he had found 
that the area between the tubes was too great, and the result was 
the same as making the area through the tubes too great in return- 
tube boilers, which vould be recognised as a defect in them. 

Passing on to the combustion in the case of water-tube boilers, 
the author said that in practically all of them the process of 
burning the coal and gases was carried out in a single chamber, 
the furnace, If by careful stoking the mixing and combustion of 
the air and gases were actually attained, the temperature of the 
furnace would be equal to that of a well-designed puddling 
furnace, with the result that the boiler was subjected to conditions 
far more severe than those under which any ordinary good type of 
boiler ever worked or should work. There was one important 
lesson, however, to be learned from combustion as it occurred in 
existing water-tube boilers, viz., that the tubes would stand this 
enormous heat generated in contact. Even although complete 
combustion was not attained, the temperature in this type was 
much higher than was ever attained in an ordinary furnace or 
combustion chamber. 

Considering that he had elucidated the reason of low efficiency 
in water-tube boilers, and had also found, in ascertaining the 
properties which secure efficiency, that there was a common 
property of all economical boilers which was absent in that of the 
water-tube type, viz., efficient combustion, the author then asked : 
‘**Can we not, by adopting similar means in a water-tube boiler, 
bring about a similar efficiency?” It was this he had endeavoured 
to do, and he submitted the ‘‘ Weir” water-tube boiler, Figs. 1 and 2, 








* Abstract of paper read at the summer meeting of the Institution 
of Engineers and Shipbuilders at Sheffield, June 15th, 1898, 








differentiated from others by the arrangement of a secondary 
combustion chamber A between the tubes, having an inlet and 
outlet so arranged as to effect the complete admixture of the air 
and gases, and thus obtaining combustion before passing over the 
major portion of the heating surface of the boiler. In this boiler 
the author had endeavoured to reproduce the phenomena of com- 
bustion in the same manner as these occur in the best marine 
return-tube boilers, and, after continuous trial, he felt justified in 
submitting the arrangement as a solution of the problem of com- 
bustion in water-tube boilers. 

In all cases the combustion was carried out as in the marine return- 
tube boiler, Figs. 3,4, and 5, and it was tired in exactly the same way. 
It had, however, a distinguishing advantage in that the stoker could 
look into the combustion chamber A through an aperture B pro- 
vided for this purpose, and from the colour of the flame at the 
bridge opening C he could see whether the necessary amount of 

| air was being admitted, and if not, he could increase the supply 
| by adjusting the opening of the furnace door. By this ad)ust- 
; ment the gases could be effectually burned with the minimum 
| amount of air to suit any rate of steaming, condition of fire, or 
| quality of fuel. Asa matter of actual practice, when the com- 
| bustion chamber A was placed over and separated from the fur- 
| nace D by the bridge wall E, it had been found that the most 
| effective place to admit the air was through the furnace door, and 
not at the back of the furnace, as was the case in most boilers. 
| It might appear as if this were a departure from the arrange- 
| ment in the marine return-tube boiler, but it was really analogous 
to that which obtained. in that type. In the ‘“‘ Weir” boiler, 
the gases from the fire passed through below the bridge wall E, 
| the air passing over and between them and the wall, while in the 
return-tube boiler the gases passed over the bridge wall, the air 
being admitted below them and passing between them and the 
wall, Thus the only difference lay in the bridge wall being inverted. 
Besides this special feature of complete combustion of fuel, other 
| points of advantage were briefly—ease of feeding, which required 
| no more attention than was necessary with a Scotch boiler ; inde- 
| pendence of automatic complications ; general simplicity of con- 
struction, which enabled the boiler to be made in large units of 
| from 2000 to 4000 indicated horse-power ; ease of stoking, &c. 
Two most important results followed upon the complece com- 
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coal prices on Cannock Chase vary from 7s. for shallow ‘ throy yh” 
to about 9s. 6d. for deep, with 3s, to 4s. 6d. per ton as the a = 
for slack. os 

The ironmasters, as well as the coal owners, are this week con 
cerned over the Compensation Act. They point out that the 
premiums of insurance of several companies have recently under. 
gone considerable modifications, and have been brought more int; 
line with the spirit of the Act. Some offices are still asking 30s, 
per cent. for risks for which others are quoting as low as 10s. 
Some firms hesitate to accept the insurance offered them at the 
10s. rate, not considering it sufficient to.cover the risk, but 25, 
or 30s. rates are regarded as excessive. Mr. H. G. Mantle, the 
Secretary of the Unmarked Bar Association, estimates that more 
than 75 per cent. of the accidents in bar and sheet-iron works, for 
example, do not disable a workman for more than two weeks, ‘and 
until after the first fortnight, an employer is not responsible, [f 
this calculation is correct, ironmasters would only have to deal 
with 25 per cent. of the accidents occurring in their works, and of 
these more than two-thirds are of a trivial character. The Up. 
marked Bar Association, which numbers thirty firms, are cop. 
sidering the advisability of taking common action in any steps 
for insurance they may determjne on. 7 

Railway rolling stock and railway material firms in this district 
are interested in a report this week that tenders will be invited 
shortly by the Russian Ministry of Ways and Communications, 
which has authority over all railways, for several thousand tons of 
prepared material for constructing the rolling stock of lines now in 
course of building. It is also understood that a special offer has 
been made to the Russian Government by an American firm for 
the building of locomotives for £10,000 each. 











NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 
Manchester.—Not more than a slow sort of business continues to 
be reported on the Manchester iron market, and although at 
Tuesday’s meeting there was a fair average attendance, the actual 
weight of buying going on, in either raw or manufactured material, 
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WEIR’S WATER TUBE BOILER 


bustion obtained in the ‘‘ Weir” boiler, viz., complete absence of 

smoke and the suitability of the boiler for burning practically any | 
kind of coal, and giving good results. The author then proceeded 
to consider how the above advantages affected the question of the | 
use of the water-tube boiler for naval purposes. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


MANUFACTURED iron prices were maintained to-day—Thursday 
—in Birmingham at £7 10s. for best bars, £7 second sorts, £6 10s. 
merchant bars, and £6 to £6 5s. for commons, Hoops were £6 5s. 
to £6 10s.; tube strip, £5 15s. to £5 17s. 6d., and rivet iron £8. 
Sheet iron prices were slightly stiffened by the circumstance that 
the management at some of the works are this week again experi- 
encing difficulty, now that summer has come on, to get the 
puddilers to continue in front of the furnaces: so regularly as 
customary—a circumstance which necessarily interferes with | 
deliveries. But the assistance which the backward deliveries gives 
to prices is only small, and sheets of 20 W.G, are still offered at 
£6 5s., sheets of 24 W.G. at £6 7s. 6d., and sheets of 27 W.G, at 
£7. There is no branch of the finished iron trade in which greater 
inconvenience will be occasioned to makers by the advance in coal 
prices than this one. The sheet iron makers declared to-day that 
with Welsh and Cheshire competition staring them in the face they | 
will be unable to get one penny more for their iron than at 
present, and will therefore have to bear the whole brunt of the | 
advance. 


Pig iron prices to-day were very firm for all qualities. Prices | 
were quoted at:—Staffordshire cinder, 42s, to 43s.; 4" ars | 
45s. to 48s.; all-mine, 52s, 6d. to 53s.; best ditto, 66s. 6d. to 


69s. 6d.; Northamptonshire forge, 45s. to 46s, 6d.; North Stafford- 
shire, 46s. to 47s. 6d.; aud Nottingham, Leicestershire, and 
Derbyshire, 47s. to 48s, 6d. Demand was excellent, but was 
retarded in some directions by the high prices demanded. 


Steel was in superior inquiry at £4 15s. to £5 for Bessemer | 


billets, £5 to £5 5s. for best Siemens ditto, and £6 5s. to 
£6 7s. 6d. for bars, £5 17s. 6d. to £6 and £6 2s. 6d. for plates, 
£5 10s. to £5 15s. angles, and £6 5s. to £6 7s. 6d. girders. All 
the works are very busy, and contracts, except for forward 
delivery, are being refused, so fully sold are makers for early 
delivery. 

Coal prices this week, owing to the action of the coalmasters on 
the question of the Workmen’s Compensation Act, are naturally 
stiffer ; but quotable rates remain without much change at 9s. to 
10s, per ton for blast furnace coal, 8s, to 9s, for mill coal, and 7s, 


| for foundry, 
| net cash. 


Tug EXciKsen” 


was only limited. In pig iron, especially, there is very little just 
now being put through, but local and district makers are for the 
present mostly indifferent about booking further orders. Lanca- 
shire brands are very firm at makers’ full rates, and Derbyshire 
foundry maintains a similarly strong position. Delivered Man- 
chester local brands remain at 47s. 6d. for forge to 49s, 6d. 
less 24, and Derbyshire foundry 50s. to 5ls. 
Although it can scarcely be said that Lincoln- 
shire iron is quotably lower, makers are not able to get 
above the official basis prices of 43s, 6d. for forge to 463. for 
foundry, net, delivered here ; and where they have been,holding 
out for 6d. above these, they are practically out of the market. 
In outside brands, Middlesbrough is rather easier; for prompt 
delivery there are sellers at 48s, 4d. to 48s. 7d., with makers 
asking 49s, 4d. net, delivered by rail Manchester. Orders for 
Scotch iron could also be placed at about 3d. under last week's 
rates, Glengarnock being obtainable at 49s. 6d. to 49s, 9d., and 
Eglinton 49s. 9d. to 50s,, delivered Manchester docks ; whilst 
American pig iron, although still quoted 47s. 6d. for ordinary 
brands at the docks, scarcely finds buyers at this figure, 

No material changeisnoticeable as regards the finished iron trade. 
New orders are not coming forward very freely ; but barmakers 
are well sold, and firm at £5 15s, to £5 17s, 6d. for Lancashire, 
and £6 to £6 2s. 6d. for North Staffordshire bars, delivered here. 
Sheets are extremely dull and low in price, ranging from £6 17s, 6d. 
to £7 2s. 6d., whilst hoops are only in moderate request at 
the Association list rates of £6 10s. for random to £6 15s, for 
special cut lengths, delivered Manchester district, and 2s, 6d. less 
for shipment, Nut and bolt makers report business not quite so 


| good, but prices unaltered. 


The steel trade occupies the strongest position in the market. 


| In hematite there are some second-hand parcels to be bought at 


under makers’ full rates, but current quotations remain at from 
59s. 6d. to 62s., less 24, delivered Manchester. Local billets are 
steady at £4 10s. net cash ; steel bars range from £6 to £6 2s. 6d. 


| for common qualities, to £6 7s. 6d. and £6 10s. for better descrip- 


tions. Bridge plates are fetching £6 10s., and boiler plates are 
not quoted under £6 lds, to £6 17s. 6d., delivered in this 
district. 

The exceptional briskness to which I have referred for some 
| time past as prevalent throughout all branches of the engineer- 
ing trade is not only fully maintained, but in most departments 
| there is a continued large weight of new work coming forward. 
| Further moderate orders have been placed with locomotive 
| builders, but the largest firms are so full of work for some time 
| ahead that they are scarcely at present in a position tc 
| entertain new orders where delivery at an early date is re- 
quired. Boilermakers are all excessively busy, and, as I men- 
tioned a short time back, this important branch of the Lanca- 
shire engineering trade has not experienced such activity as at 
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present prevails for many years past. All sections of the tool- 
making trade are in a similarly satisfactory position, and makers 
of electrical cranes report that there is more work giving out in 
this branch than they can possibly deal with at present, whilst in 
general electrical engineering work exceptional activity prevails. 
Hydraulic engineers and pump makers are also pressed 
with work, and, in fact, there is scarcely any section of the 
engineering trade to which the same remark would not just 
now apply. The further returns which I have obtained 
during the past week from trade union organisations show an 
equally satisfactory position with regard to employment, and 
generally the effects of the iute disastrous strike would seem to 
be rapidly disappearing. The Steam Engine Makers’ Society is, 
in fact, perhaps even in a better position than just prior to the 
strike, having practically no out-of-work members on the books in 
this immediate district, whilst generally the returns show not 
more than 1 per cent. of the total membership in receipt of dona- 
tion benefit. 

A new and ingeniously designed patent hand-pipe and nozzle for 
fire-extinguishing requirements is being introduced by Messrs. 
John Morris and Sons, Salford, Manchester. ‘The special feature 
of this arrangement, which is styled the ‘‘ Swift,” and which takes 
the place of the usual copper branch pipe, is that both a solid 
stream and a spray of water can be produced by its aid, either 
simultaneously or separately, the change from one to the other, 
or to the combined use of both, being accomplished instantly. 
The spray is turned on and shut off by means of a movable collar, 
and the solid stream by lifting up or pressing down a bow-shaped 
handle with which the hand-pipe is provided. The spray, | may 
add, can be deflected to any angle, forming a complete protection 
against the heat for the fireman, who has quick, complete, and 
easy control over the amount of water discharged through the 
nozzle, 

Generally for the time of the year the position throughout the 
coal trade is very satisfactory. In the better qualities, suitable 
for house-fre purposes there is of course a slackening off in re- 
quirements, but it is exceptional where pits have so far had to go 
on short time, or where any large quantity has been put down 
into stock, and not only are list rates being generally maintained, 
but on forward contracts advances on last year’s prices are being 
firmly held to, The common qualities of ‘round coal, for steam 
and forge purposes, are in active demand, and the output of the 
collieries is all moving away freely, with prices not only firm but 
tending to harden, 6s. 6d. to 7s. being got for good qualities of 
steam and forge coal at the pit mouth. Engine fuel also meets 
with a ready sale, and supplies are not at all too plentiful on the 
market. Current quotations remain at about 3s. 6d. for common, 
3s, 9d. to 4s. 3d. for medium, and 4s. 6d. to 4s. 9d. for best sorts 
at the pit mouth. On this class of fuel also’forward contracts are 
only being accepted where advances of about 3d. to 5d. per ton 
ure being got. In the shipping trade the demand continues 
active, and prices are generally firm at late rates, ordinary steam 
coal fetching 8s. 6d. to 8s. 9d., and special qualities about 9s. to 
9s. 3d. delivered Mersey ports. 

The important railway locomotive fuel contracts have been 
settled during the past week on the basis of 6d. to 9d. over last 
year’s prices, the rates for this season representing about 6s. 6d. 
for ordinary qualities up to 7s, for the better descriptions at the 
pit mouth. A number of gas coal contracts have also been placed 
at an advance of about 6d. over the prices obtainable twelve 
months back, commoner sorts ranging from 7s, to 7s. 6d., and 
good screened Arley coals from 7s. 9d. to 8s. 3d. at the pit mouth. 
On general contracts for steam céal, advances of 6d. per ton are 
being held for. In a good many cases contracts are being entered 
into on a sort of sliding scale arrangement, representing an 
advance of 3d. per ton on current prices for every 5 per cent. 
advance in wages that may take place during the period over 
which the contract runs. 

With regard to the wages question, I may mention that the 
returns, which are being completed this week, of the ballot that 
has been taken throughout the Lancashire district of the Miners’ 
Federation show a very large majority—probably about thirty to 
one—in favour both of demanding a 10 per cent. advance in wages 
and of allowing the next conference of the Federation to deter- 
mine whether notices shall be tendered to terminate existing con- 
tracts of service should the employers refuse to concede an advance. 
So far as the coalowners are concerned, it is evident, from the basis 
on which they are selling contracts for the ensuing year, to which 
I have already referred, that they are anticipating some advance 
in wages to the miners, and it is generally expected in well- 
informed quarters that this will be conceded without any serious 
demur towards the close of the year. ; 

Barrow.—No change of any moment can be recorded in con- 
nection with the hematite pig iron trade of this district. The 
demand is very steady, makers keep very busy ; they are well sold 
forward, and prices remain unchanged at 51s, 6d. to 52s. 6d. per 
ton net f.o.b. for mixed Bessemer numbers. In some cases 
business is reported having been done at slightly lower values 


than these. Warrant iron is in brisk inquiry, and some fair sales | 


are reported, sellers being at 50s. 24d. net cash, and buyers at 
50s, 2d. During the week stocks of iron have been reduced by 
2752 tons, and now stand at 163,149 tons, or 21,301 tons less than 
at the beginning of the year. Forty-one furnaces are in blast, as 
compared with thirty-seven in the corresponding week of last year. 

Iron ore commands a brisk and steady market, and the increased 
output is fully maintained, and it is expected to be further 
augmented so soon as it is possible to open out some of the new 
finds of metal recently made. Prices show little or no variation. 
Good ordinary sorts are at 12s, 6d. to 14s., and best at 16s. to 17s, 
net at mines, Spanish ores are at 16s, to 17s. per ton, delivered at 
West Coast ports, 

Steel makers are very actively employed in all departments, 
and recent reports show that the demand for heavy classes is well 
maintained, This particularly applies to rails and plates. The 
demand for other classes of steel is steady, and all throughout the 
trade a large volume of business is being done. 

The shipbuilding trade is very busy in every department, and 
some very important new work is pending. This week a 7000-ton 
telegraph cable-laying steamer—the Anglian—was launched from 
the Barrow yard. She has been built for the Telegraph Con- 
struction and Maintenance Company, and is fitted up not only for 
ordinary telegraphic cable work, but as a cargo and passenger 
steamer, 

The coal trade is brisk, and prices are steady. 
steady consumption. 

Shipping is fairly steady at West Coast ports. The exports of 

pig iron last week were 5038 tons, and of steel 12,896 tons, as com- 
pared with 13,302 tons of pig iron, and 11,284 tons of steel in the 
corresponding week of last year, showing a decrease of 8264 tons 
of pig iron, and an increase of 1612 tons of steel. The total 
shipments this year represent 235,589 tons of pig iron, and 
262,773 tons of steel, as compared with 213,717 tons of pig iron 
and 211,872 tons of steel in the corresponding period of last 
year, showing an increase of 21,872 tons of pig iron and 50,901 
tons of steel. 
_ Messrs. Kirk Brothers and Co,, a firm established at Workington 
in 1860, has been registered as a limited company, with a capital of 
£50,000. The company will carry on the business of ironmasters, 
makers of pig iron, finished iron and steel, colliery proprietors, 
coke manufacturers, miners, &c, This is one of the oldest busi- 
nesses in Workington, and has for a considerable time past been 
very fully employed. 

At an extraordinary general meeting of the sharéholders of the 
Askam and Millom Hematite Company held last week, a resolution 
was adopted empowering the directors to pay all the arrears of 
preference dividend owing for the past three years. The company 
is working very successfully under the new board of directors, 
and they express the belief they will soon earn a dividend for the 
ordinary shareholders: 


Coke is in a very 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the South Yorkshire coal district the entire output, though 
large, is not in excess of the market demands, and values are 
steadily maintained, while there is increased confidence in regard 
to the future. A period of good trade is anticipated provided the 
wages question causes no regrettable rupture. 


action against the coalowners on altogether insufficient grounds, 
and some dissatisfaction is expressed with the officials of the 
Miners’ Association because they do not take energetic action 
in the way of demanding more money for ecoal-getting. The 
officials, however, who are acting in conformity with the decision 
of the Miners’ Federation of Great Britain, have no doubt good 
reasons for waiting their time. Anything in the way of an abrupt 
disturbance in present relations between employers and employed 
would have a most deplorable effect. 

House coal, owing to the setting-in of summer weather, is much 
quieter than it was a fortnight ago, but there is still a fair business 
doing, London receiving an average tonnage by both railway 
routes. Best Silkstone coal makes 9s, to 9s, 6d. per ton; ordinary 
from 7s. 6d. per ton; Barnsley house, 8s. to 8s. 6d. per ton; 
seconds from 7s. per ton. 

In steam coal the output, although enlarged, is readily taken 
by the market, the increase being attributable almost wholly to 
the stoppage in South Wales. Values for prompt delivery are 
somewhat higher, but general trade is done in Barnsley hards 
from 8s. to 8s. 6d. per ton; seconds from 7s. per ton. <A quiet 
season in gas coal has now set in, still there is no likelihood of 
values being changed, the tendency at present being rather upward 
than otherwise. Engine fuel is well called for at former rates, the 
heavy tonnage forwarded to the manufacturing towns of York- 
shire and Lancashire being significant of the prosperous state of 
trade in these parts. Nuts fetch 6s. to 7s. per ton, screened slack 
from 4s. 6d. per ton, pit slack from 2s. 6d. per ton. Coke still 
makes from 11s. to 12s. per ton in the best qualities, and in ordinary 
makes from 9s. to 10s. per ton. 

Monday was entirely a “‘play day,” being devoted to the 
great gathering of colliers at their annual demonstration in 
Sheffield. 

The Workmen’s Compensation Act, which comes into operation 
in the beginning of next month, forms subject of general considera- 
tion. Arrangements for meeting the liabilities thrown upon the 
coalowners are being made, and they vary considerably in the 
different districts. The Miners’ Permanent Fund scheme provides 
for a payment by the owner of 5d. per workman per week, which 
is estimated to amount to something under 1d. per ton. That is 
about half the burden which coalowners estimate the Act would 
impose upon them. Other schemes which have been adopted by 
the men and employers, subject to the approval of the Registrar of 
Friendly Societies, are stated to be even less expensive than that 
of the Miners’ Permanent Fund. It was expected that an amicable 
agreement would generally be made between the coalowners and 
the colliers, but the result turns out to be otherwise, the greater 
proportion of the colliery owners providing for the liability by 
insurance-amongst themselves, as locally announced. 

Manufacturers engaged in the production of military, marine, 
and railway material are fully employed, and have work in hand 
sufficient to engage them for a considerable time ahead. Further 
orders for railway material have been placed both by home and 
distant railway companies, some good lines on Indian account 
being amongst the most important recently booked. The increase 
of activity in the shipyards of the North, East, and West has 
stimulated operations in the marine shops of our East-end esta- 
blishments. All classes of steel are being freely ordered. Profits 
have been somewhat affected by the advance in the mate ials, the 
price lists not having gone up in proportion. The iron market is 
again steadier, with a good demand at prices rreviously quoted. 
For heavy engineers’ tools, such as vices, anvils, &c., the demand 
is as brisk as ever ; and for light tools the call is so excessive that 
manufacturers find it almost impossible to make deliveries within 
the required time. They complain also that there are too few 
men in the trade. and that those who are in it do not work as well 
as they might do. The reports from the cutlery, silver, and 
electro-plate trades vary considerably. Several firms state that 
business is very good with them on orders for fitting up of hotels 
and ships ; but generally the markets are quiet, and many of our 
workpeople are not employed anything like full time. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

As the close of the half-year approaches the business in the pig 
iron trade becomes quieter ; indeed, at present buying is almost 
suspended, as the time for stocktaking is at hand, and consumers 
desire at that time to have as small a stock as possible, besides 
which they think it is as well to wait to see what will be the con- 
dition of things in the new half-year. The tone of the market 
may be described as sanguine, and the quietness of to-day has 
no detrimental influence, because it is recognised that this is only 
a counterpart of what is experienced generally in June, and 
especially during the latter half of it, and usually there comes a 
substantial improvement in July or August. This was markedly 
the case last year, when a decidedly brisk summer followed on an 
indifferent June. Thus no disquietude is manifested that there is 
a lull in business this month, more particularly when the order 
books of producers are so well filled that all the iron that is being 
made is going into consumption. If there is no great anxiety to 
buy, there is at the same time no pressure to sell, and prices are 
not influenced by the slackness. The only people anxious to sell 
pig iron just now are some of the speculators, who are obliged to 
realise before the close of the half-year, but their operations 
are on so comparatively small a scale that they do not affect 
the general market, and Middlesbrough warrants have for 
some time fluctuated in the neighbourhood of 40s. Some 
of the speculators have this week sold No. 3 Cleveland G.M.B. 
pig iron at 40s. for delivery this month, but only in 
small lots, the lowest price of makers and merchants being 
40s. 1}d., and generally the quotation has been 40s. 3d. for 
prompt, and 40s, 6d. for delivery over the summer. A consider- 
able quantity of Cleveland pig iron has already been sold for 
delivery in July and August, and producers expect to sell without 
difficulty all they can make. No, 1 is at 42s. 6d.; No. 4 foundry, 
39s, 6d.; grey forge, 38s. 6d.; and mottled and white 38s. 3d. per 
ton for early delivery. The production of forge qualities of pig 
iron has been reduced, as a better supply of coke has this month 
been procurable, and the furnaces have worked more satisfactorily, 
and turned out a larger proportion of foundry. Basic pig iron is 
firm at 44s. per ton, but little of it comes on the market. 

Mixed numbers of East Coast hematite iron are sold at 51s. per 
ton, but odd lots may be secured at 50s, 9d. from second hands. 
Less is offered for hematite warrants, but the price is merely 
nominal, as there has not been a transaction for weeks to fix it, 
and certainly holders will not accept the prices that would-be 
buyers offer, though these are no lower than are being quoted for 
West Coast warrants. A further decrease in the price of Rubio 
ore must be reported, because of the decline in the rates of 
freight ; merchants have sold average Rubio ore at 14s, per ton 
delivered in the Tees, whereas a short time ago 15s. 3d. was 
realised. The war is having no effect upon the supplies of Spanish 
ore, and it is believed now there will be no difficulty in procuring 
full supplies, however long the war lasts. 

Messrs. C, E. Muller and Co., Middlesbrough, the agents in this 
country and Belgium for the sale of Gellivara ores—which are 
obtained from the only mines that are located within the Arctic 
Circle—have received information that the Norwegian Government 
will proceed with the coristruction of a railway from their frontier 


A spirit of unrest | 


is reported amongst the miners, who are said to be eager to take | 
! able quantities of Gellivare ores for mixing with other ironstone, 











to the Ofoten Fjord, and the Swedish Government have arranged 
to lay down a line from the Gellivare Mines to join that railway. 
Hitherto the ore from these mines has been carried by rail to 
Lulea, on the Gulf of Bothnia, and as in the winter season naviga- 
tion there is closed on account of the ice, the exportation cwn only 
be carried on in the summer half year. The construction of the 
line to Ofoten will, however, enable consumers to obtain supplies 
all the year round, for Ofoten is an open water port in winter. 
This is important to consumers in this district, who use consider- 
and with better facilities for export its cost should be reduced. 

The exports of pig iron from the Cleveland district this month 
are fair, they amounted up to 22nd to 75,331 tons, as compared 
with 72,351 tons last month, and 76,276 tons in June, 1897, to 
corresponding date. The stock of Cleveland pig iron held by 
Messrs. Connal and Co. last night was 91,435 tons, a decrease of 
1221 tons this month. The quantity of hematite pig iron held was 
45,349 tons, and only 40 tons has been taken out since May 14th. | 

The inquiry for finished iron and steel is somewhat quieter this 
week than it has been for some time, but manufacturers are so 
well off for orders that they maintain their quotations, though by 
so doing some of them know that they are losing foreign orders, 
but as they can get from home consumers at present all the busi- 
ness they need, they are indifferent about this. Steel ship plates 
are at £5 18s, 9d.; steel boiler plates at £6 15s.; steel ship angles, 
£5 15s.; steel engineering angles, £6; iron ship plates, £5 11s. 3d.; 
iron ship angles, £5 8s. 9d.; common iron bars, £5 7s. 6d., all less 
24 per cent. f.o.t. Sheet makers are finding the competition of 
foreigners in neutral makets remarkably keen and successful, but 
it is contended that the quality supplied is not equal to that 
made in this country. Heavy steel rails are quoted at £4 10s. 
net at works, and the inquiry has improved, as it has also for 
sleepers and chairs. ' 

The easing of freights and the increasing cost of steamers have 
not reduced the demand for new vessels, for the orders received 
fully equal those worked off, and builders who have been con- 
structing vessels ‘‘on spec.” have no difficulty in disposing of them 
at very good prices. Several orders for large vessels have been 
placed during the last few days, but builders are so filled up with 
work that they can only undertake to deliver next year. The 
Irvine Shipbuilding Company, West Hartlepool, have booked an 
order for a steamer of 4820 tons capacity, for Mr. W. Leatham 
Bright, of London, the engines to be supplied by Sir Christopher 
Furness, Westgarth, and Co., of Middlesbrough. Messrs, C. 5. 
Swan and Hunter, of Wallsend-on-Tyne, have contracted to build 
a 9000-ton steamer for the Shaw, Savill, and Albion Company, to 
be specially fitted for the frozen meat trade, and also to accommo- 
date emigrants and steerage passengers. Sir W. G, Armstrong, 
Whitworth, and Co. will build a cargo steamer for the North 
Mount Lyell Copper Company. The new Northumberland Ship- 
building Company will build a steamer of 6000 tons for Messrs. 
W. Cory and Sons, of Cardiff, and the engines are to be constructed 
by Messrs. Thomas Richardson and Sons, of Hartlepool. 

“Mr. Albert Nagel has been appointed engineer to the Hartle- 
pool Port and Harbour Commissioners, in succession to Mr. 
William Belk, who recently retired. Mr. Nagel was formerly a 
lecturer on civil engineering at the Durham College of Science, 
Newcastle. , ; 

The demand for coal continues uncommonly heavy in this 
district, partly owing to the continuation of the strike in the 
Welsh coal trade and partly because the decline in coal freights 
has led foreign consumers to order more freely. So great is the 
pressure in the demand for steam coal that it is hardly possible 
for coalmasters to satisfy it. This week especially has the supply 
been short, because most of the collieries in Tyneside have been laid 
off on account of Newcastle Races—the June races being always 
the pitman’s holiday at the collieries north and south of the Tyne. 
Best Northumberland coal has this week been sold at from 13s, to 
14s. per ton, f.o.b. Best Durham gas coals are realising 10s. to 
10s. 6d. per ton for anything like early delivery, and the difficulty 
is to find anyone who is in a position to sell. Unscreened Durham 
bunker coals range from 9s. to 10s, per ton. Blast furnace coke is 
in better supply, and the price is somewhat easier, as most of the 
ironmasters have arranged their contracts for next half-year's 
supplies. Mr. Dowdeswell is retiring from the management of 
the Butterknowle Collieries, near Bishop Auckland, after twenty- 
three years’ service. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a very quict business in the speculative depart- 
ment of the iron trade. The fluctuations are inconsiderable, and 
have so far been almost steadily downwards. This week a further 
decline of a few pence per ton has taken place in warrants, and the 
market has been comparatively dull. Scotch warrants have sold 
from 45s. 10d. to 45s. 9d., recovering to 45s. 11d. cash, and from 
46s. to 46s. 1d. one month. Business has been done in Cleveland 
iron at 39s. 10d. to 39s. 11d. cash, and 40s. and 40s. 05d. one 
month. The transactions in Cumberland hematite have been com- 
paratively few at 50s. Od. cash, the one month quotation 
ranging from 50s. 24d. to 50s. 4$d. 

There are 81 furnaces in blast in Scotland compared with 79 at 
this time last year. Since last report one furnace has been 
transferred from hematite to ordinary iron at Coltness, and there 
are now 43 producing hematite, 32 ordinary, and 6 basic iron. 

The prices of Scotch makers’ iron are comparatively steady, the 
demand for the special brands being good. Govan and Monkland, 
Nos. 1, are quoted f.o.b. at Glasgow, 46s. 74d.; Nos. 3, 46s. 14d.; 
Wishaw and Carnbroe, Nos. 1, 46s. 9d.; Nos. 3, 46s. 3d.; Clyde, 
No. 1, 51s.; No. 3, 47s. 6d.; Gartsherrie and Calder, Nos. 1, 
51s. 6d.; No. 3, 47s. 6d.; Summerlee, No. 1, 52s.; No. 3, 47s. 6d.; 
Coltness, No. 1, .; No. 3, 48s.; Glengarnock, at Ardrossan, 
No. 1, 5ls. 3d.; No. 3, 46s. 3d.; Eglinton, at Ardrossan or Troon, 
and Dalmellington, at Ayr, Nos. 1, 47s. 9d.; Nos. 3, 46s.; Shotts, 
at Leith, No. 1, 52s. 6d.; No. 3, 47s. 6d.; Carron, at Grangemouth, 
No. 1, 52s.; No. 3, 48s. 6d. 

There is a large consumption of Scotch-made hematite at the 
steelworks, and practically the whole output is being carried off 
for immediate use. For this class of iron merchants quote 44s. 6d. 
to 55s. per ton delivered in railway trucks at the steelworks. Ore 
freights from Spain are a shade easier, and there is less apprehen- 
sion than afew weeks ago as to the regular supply from Bilbao and 
other ports being arrested. 

Stocks of Scotch pig iron show a decline of about 200 tons since 
last week, and are 8000 tons less than at the beginning of the year. 

The shipments of pig iron from Scottish ports in the past week 
were comparatively small, amounting to only 3624 tons, compared 
with 4584 in the corresponding week of last year. There was 
despatched to Australia 527 tons, Germany 500, South America 
220, India 155, Italy 100, France 75, Holland 155, Belgium 30, 
other countries 135, the coastwise shipments being 1727, compared 
with 2325 tons. The arrivals of Middlesbrough pigs at Grange- 
mouth were 8234 tons, which showed a decrease of 725, compared 
with those of the corresponding week of 1897. 

The finished iron and steel trades are in an active state, especially 
the latter. There is a steady demand for mild steel for shipbuild- 
ing and other purposes. The inquiry for new vessels, which had 
been rather backward for a few weeks, appears to be reviving, as 
a result, no doubt, of the improved condition of the shipping 
trade. The actual amount of new tonnage, however, placed with 
Clyde shipbuilders in the last week does not appear to be very 

reat. 
. Some good orders are reported in the locomotive engineering 
department. Messrs. Neilson, Reid, and Co., of Hyde Park 
Works, Glasgow, have contracted to build ninety passenger and 
goods engines and tenders for the East Indian Railway Company, 
thirty engines and tenders for the Nizam’s Railways, ten passenger 
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engines and tenders for the Indian State Railways, and seven tank 
engines for the Calcutta Port Commissioners, 

There has been a stronger tone in the coal market in the past 
week. It appears that in a number of instances coalmasters have 
sold the output of their collieries pretty well for some time for- 
ward, and on this account they are not in a position to avail them- 
selves of the revived demand for prompt shipment. This circum- 
stance has tended to strengthen the market, and rather better 
rates have been obtained in the last few days for shipping coals, 
The household inquiry is quiet, owing to warm weather, but there 
is an extensive business in manufacturing sorts. The shipments 
were 30,000 tons larger than in the preceding week. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

CARDIFF again recorded a fairly good export of coal last week 
to foreign destinations—about 90,000 tons. This was a slight 
falling off, but not so much as in the case of Swansea, which sent 
off 20,000 tons less than in the previous week. This was princi- 
pally due to the action of some of the non-associated collieries, 
which stopped in the middle of the week to prefer a demand for 
increased wages. The principal clearances from Cardiff have been 
to Buenos Ayres, Lisbon, Genoa, and French ports, one cargo of 
3000 tons fuel going to Vera Cruz. The coal shipments from 
Swansea prove indisputably the contention at that port that a good 
deal of business with France is being secured. Last week it was 
11,190 tons ; Germany, 2500 tons, and America (bunkers), 3037 
tons. Newport’s total was, as usual, small, 4266 tons foreign, and 
coastwise 7956 tons. Two good loadings may be named, 1125 tons 
to Portsmouth, and 1180 tons to Devonport. Cardiff is this week 
sending largely to Cape Town. 

Mid-week, on ‘Change, Cardiff, the inquiry for steam coal 
was reported to be fair, but as stems at all the collieries working 
were very full for loading this month, the business done was rather 
of a limited character. Prices for early shipment had a hardening 
tendency. Closing figures were as follows:—Best steam coal, 
20s. 6d. to 22s.; dries, 16s. to 16s. 6d.; best Monmouthshire, 17s. 6d. 
to 18s. 6d.; seconds, from 14s.; best small steam, 10s, 6d. to 11s.; 
seconds, from 8s. In the house coal market prices continued firm, 
and leading kinds were in marked request. Best house, 16s. to 
17s.; No. 2 Rhondda, 12s. 9d. to 13s. 3d.; small, 7s. to 8s. Swansea 
prices: anthracite, lls. 6d. to 12s. 6d.; seconds, 11s. to lls. 6d.; 
ordinary large, 10s. to 10s. 6d.; small rubbly culm, 5s. 9d. to 
6s, 3d. Steam and bituminous coals, ecke, and patent fuel, prices 
according to private arrangements during strike. Cardiff prices : 
—Patent fuel, 16s, to 18s.; coke, better demand, 18s. 6d. to 19s, 
furnace ; foundry, 20s. to 22s. Pitwood, slightly weaker than it 
has been, lis. ex ship. The falling off in price is due to steady 
increase in stocks, 

Swansea is quite regaining its old patent fuel prominence. Last 
week exports again exceeded 11,000 tons, verging closely on 
12,000. Some of the items were :—1495 tons to France; Russia, 
3500 tons ; Algeria, 3400 ; and Brazil, 3500 tons. 

Colliery enterprise is not quite abandoned. One of the principal 
Cardiff tirms, Cory Brothers, are understood to have arranged for 
sinking two new pits at the Ogmore. The site is at Aber, near 
Nantmoel, and the taking is a very important coal area of 
6215 acres. They have also, I hear, secured the minerals under- 
neath an adjoining property. 

A new‘company, principally of Cardiff capitalists, has been 
formed to accquire the Brynddu Cefn Collieries. Capital 
£25,000 in £10 shares, This is in the Port Talbot district. A 
movement is also on foot, but has not passed the discussion stage, 
for colliers to form companies, and work them on the co-operative 
principle. 

The annual report of the Ebbw Vale Company, which has been 
looked forward to with interest and, I may add, anxiety, has just 
been issued, and considering the paralysis of the strike, the gross 
revenue figures respectably. The gross profit of the year was 
£67,421 6s. 1ld. The expenses of head office and legal expenses 
total £7939 12s. 3d., the interest on debentures and fully paid- 
up shares, £22,613 3s.; West Somerset Railway, £7037 4s. 10d., 
leaving a balance of £37,505 lis. 1d. From this £22,025 11s. has 
been written off for depreciation of property, and the directors 
recommend that the balance of £15,477 4s. 1d. should be carried 
forward. They regret very much that results are not more 
favourable, and enter into a long statement showing that coal 
prices ruled low for a considerable part of the year, and then, 
when the trade took a favourable turn, the strike occurred, 
causing a stoppage of all the works. There is one consolation 
desirable, that the whole have been maintained in an efficient con- 
dition, so that all may reasonably hope prospective benefit will 
follow in the future. 

A few consignments of iron are continuing to come in from 
Bilbao to the principal steel works. Cardiff prices are: Tafna, 
13s. 3d. to 13s. 6d.; Rubio, 13s, 9d. to 14s. 

Iron and steel continue stagnant properties in all but the 
Swansea district. I note a little doing at Cyfarthfa for home use 
in repairs, and in all the works there is some degree of briskness in 
getting things into shape. The extension of the Pandy Mill at 
Cyfarthfa is progressing, and more hands could be employed 
at labour work, but strikers refuse, much to the surprise of the 
authorities. In the Swansea district the imports of pig continue 
large. Last week they amounted to 2203 tons—steel scrap, 171 
tons ; ingot moulds, 14; iron ore, 2600. On ‘Change it was re- 
ported that the shipments of pig iron continued to be fairly up 
to the corresponding period of last year, but that notwithstanding 
there was an increase in stocks, and on the week prices re- 
mained practically unaltered, with a slightly weaker quarter. 

Bessemer works being idle, more work has been put on the 
Siemens furnaces, and these are kept well occupied in supplying 
tin-plate requirements. 

Latest prices: Glasgow warrants, 45s. 103d. to 45s. 11d. cash 
buyers; Middlesbrough, No. 3, 39s. 10$d. prompt; other num- 
bers in proportion. Hematite warrants 50s. 2d. for mixed num- 
bers, f.o.b., Cumberland, according to brand. Siemens tin-plate 
bars, best, £410s. All other manufactures iron and steel, Welsh 
bars, iron and steel sheets and steel rails, prices nominal, according 
to arrangement. 

Tin-plates: Bessemer steel coke, 10s. to 10s. 3d.; Siemens coke 
finish, 10s, 3d. to 10s, 6d.; ternes per double box, 28 by 20c., 19s. 
to 2ls.; best charcoal, 11s. to 12s.; finished black plates, £8 to 
£8 10s. per ton. Canadas, £7 to £7 10s. per ton, according to 
finish of brand. Wasters, 6d. to 1s. per box less than primes ; 
odd sizes, usual extras. All delivered in Prince of Wales Dock, 
Swansea ; cash, less 3and1 percent. Block tin, £69 2s. 6d. to 
£69 10s, Lead: English, £13 10s.; Spanish, £13 7s.6d. Copper: 
Chili bars, £49 11s. 3d. to £49 16s. 3d. Swansea quotations for 
iron ore per Naylor, Benson, and Co., 14s. 6d. for Tafna ; Rubio, 
lds, per ton ex ship. Pitwood into trucks, 16s, 6d. to 17s. Tin- 
plate: Reported indifferent demand. Prices inactive, and, if 

‘thing, lower. Shipments, 52,999 boxes ; receipts from works, 
51,564 boxes. 

On ’Change, Swansea. this week it was stated that the production 
of tin-plates during the past week was far below the average, 
¥ the stoppage of the eight mills at Upper Forest, and to 
the breakage of a cog-whee] at another works. At Gurnos three 
of the four mills are going, at Ynyscedwin only the old water- 
wheel is at work. At Pontardawe six tin and three sheet mills are 
in full drive, and two more sheet mills are in course of erection, 
and are to be ready in three weeks. The other two tin-plate works 
in the vicinity are busy. At Clydach, the Park and Players’ works 
are well occupied, and the full complement are at work at the 
Morriston, Midland, Beaufort, and Cwmfelin, five at the Duffryn, 
four during part of the week at Foxhole, and the same at Car- 
donnel. Chiefly owing to three of the smelting furnaces at the 
Upper Forest being out, the output for the week was nearly 
















ov 


1000 tons below the corresponding week of last month. It is 
expected that next week will see another big reduction, as the 
whole of the smelting furnaces of Messrs. W. Williams and Co. 
were let out on Saturday night. The bar mills continued until 
Wednesday, and this week sees the completion of work at the 
finishing departments. It is expected that the sale will take 
place the third week in July, and an early resumption is 
anticipated. 

The various bar mills are in full activity. The demand for tin 
bar is as brisk as it has been for a long time—a fact not to be sur- 
prised at, considering that the chief sources of supply from the 
large works on the hills are cut off. 

At Briton Ferry, last week, the canal having been let out to 
effect repairs, there was a stoppage for a day of the works which 
get their supply of water from this source, and in consequence a 
reduced make. Since then all mills and finishing departments 
have been busy. There was an average production at the Briton 
Ferry Steelworks, and at the Albion. 

At Llanelly negotiations were resumed on Monday between Mr. 
Bond and the men at Morewoods.’ It will be remembered that the 
new company stipulated that the men should bind themselves for 
a number of years at whatever wage-rate was current. The men 
on their part offered to work for twelve months at a reduction of 
15 per eent. This was refused. Upon re-opening, the men offered 
to accept an agreement for two years, during which time they 
would concede 5 per cent. in excess of whatever concession should 
be given in other works of the district. Finally, there was an 
adjournment pending settlement at the other works in Llanelly. 
At these works the men have demanded the standard wage-rate. 
Thus the matter stands. Asa result of the decision to fight for 
the list, which the men arrived at a few weeks ago, employers are 
holding their hands, and preparing for a possible stoppage. Orders 
which cannot be completed in June are being refused, so that they 
will be in a position, if the worst happens, to close down. Iam 
glad to report, however, some indications on the part of the men 
of a return to commonsense. Many openly regret the step taken. 
It is understood in the district that the men will offer to work for 
twelve months at 74 per cent. below the standard. It is not 
known whether, if offered, this will be accepted. 

Immediately after my despatch of last week came the announce- 
ment that the Windsor Bill Preamble had passed. This is gene- 
rally regarded as one of the hostages to fortune, since, considering 
the new Bute Docks, it must—apart from any falling off in the 
usual scale of progressive output on account of strikes—be a long 
time before the need will arise for extra dock accommodation. It 
was generally thought by disinterested persons after the evidence 
of Mr. Hurman that this had been made clear. The Bill now to 
the point is that of the Cardiff Railway, utilising the Glamorgan 
and Aberdare canals, and substituting railways over a large por- 
tion, except an extent of about five miles from Whitchurch to 
Cardiff. This, again, is one of the keenly contested Bills of the 
period, and here again disinterested people, referring to docks and 
substituted railways, say, in the general interest of Cardiff and 
district, ‘‘ May it all be required.” 

I regret to announce the death of Mr. T. Dyne Steel, M.I.M.E., 
of Newport, Mon. His pupilage was passed at Westminster, and 
afterwards he had varied practice in railway and drainage works 
in Norfolk on the Great Eastern Railway, and in railways in Corn- 
wall, South Devon, Dorset, Newport, Pontypool, and elsewhere. 
In 1865 he began practice at Newport, Mon., as a civil and mining 
engineer, and was engineer to the Blaenavon and Pontypool Rail- 
way Company. In the course of his career he was identified with 
waterworks at Crumlin, Abercarn, Abertillery, and Usk. In 1869 
and 1870 he was vice-president of the South Wales Institute of 
Engineers, and in 1871 he was elected president. He was seventy- 
five years of age at the time of his death. 

Amongst the record of much industrial decline I am glad to 
notify development of copper and lead mines at Lanidloes. Several 
important lead and copper mines, which have been idle for years, 
are to be further and more fully developed by a syndicate to 
whom the property has been leased, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

A HEALTHY condition exists in nearly all branches of the iron 
and steel trade ; prices are firm. Both in Rheinland-Westphalia 
and in Silesia the different sorts of crude iron meet with a fair 
demand, while prices are, if anything, stronger than last week. 
An exceptionally brisk inquiry is reported to be coming in for 
girders, and the bar and plate business is also remarkably active ; 
in the shipbuilding and engineering department makers are very 
busy on orders previously booked, and there are further contracts 
holding out, so that employment in this line promises to be very 
good fora considerable time to come. Only moderate transac- 
tions have been put through in wire, although demand has been 
slightly improving of late, but the upward movement is not suffi- 
cient to affect the general tone of the wire trade, 

Very good accounts are given as regards the coal trade in Rhein- 
land- Westphalia and Silesia, as well as in the Saar district. Engine 
fuel is in full demand at extremely firm prices. During May of 
present year shipments of coal and coke were, from the Ruhr dis- 
trict, 3,445,350 t., against 3,335,750 t. ; from the Saar district, 
528,100 t., against 527,730 t.; from Silesia, 1,095,950 t., against 
1,026,590 t.; and from the three districts together 5,069,400 t., 
against 4,890,070 t.; increase against the corresponding month last 
year being 109,600 t. for the Ruhr district, 370 t. for the Saar 
district, 69,360 t. for Silesia, and 179,330 t. for the three districts 
together. Total output of coal and coke during the first five 
months of present year was, for the Ruhr district, 16,840,330 t., 
against 16,126,800 t. for the same period the year before ; for the 
Saar district, 2,656,580 t., against 2,522,350t.; for Silesia, 
5,870,910 t., against 5,463,210 t.; and for the three districts to- 
gether, 25,367,820 t., against 24,112,360 t.; increase in production 
was, accordingly, 4°4 per cent. for the Ruhr district, 5°3 per cent. 
for the Saar district, 7°5 per cent. for Silesia, and 5°3 per cent. 
for the three districts together. 

According to a summary published by the Government Railway 
Office, the German State Railways possessed, at the end of 
1896—97, 16,345 normal gauge locomotives; of these 420 were 
imported from Austria-Hungary, 42 from Belgium, and 154 from 
England, while the remaining 15,930 were built inGermany. Of 
the latter 188 were constructed in shops belonging to railway com- 
panies ; 1358 were built by Borsig, Berlin ; 1608 by the Berlin Mas- 
chinenbau Actiengesellschaft (Schwartzkopf) ; 403 F, Wohlert, 
Berlin; 1048 ‘‘ Vulcan,” Stettin; 2 Berninghans, Duisberg ; 24 
Maschinenbau Anstalt Ruffer, Breslau; 1636 Hanover Mas- 
chinenbau Actiengesellschaft, in Linden, near Hanover; 387 
Actiengesellschaft Hohenzollern Diisseldorf ; 825 Unionsgiesserei, 
Konigsberg ; 748 Schichau, Elbing ; 2871 Henschel, Kassel; 11 
Tung, Tungenthal; 26 Hagens, Erfurt; 612 Krauss and Co., 
Miinchen ; 1 Kernaul, Miinchen ; 1104 machine factory, Hartman, 
Chemnitz ; 678 machine factory, Kessler, Esslingen ; 1 machine 
factory, Heilbrom ; 726 machine factory, Karlsruhe ; 8 machine 
factory, Darmstadt; 8 Mecklenburg Wagon Factory, Giistrow ; 
59 Alsatian machine shops, Miilhausen, and 408 Alsatian 
Machine Company, Grafenstaden. Of the 16,345 locomotives 
above mentioned, Shave been running since 1846, and 8 since 1847 ; 
2 since 1850 ; 2 since 1852 ; 10 since 1853; 15 since 1854 ; 17 since 
1855 ; 16 since 1857 ; 38 since 1858 ; 48 since 1859 ; 38 since 1860; 
51 since 1861; 59 since 1862; 58 since 1863 ; 79 since 1864 ; 117 
since 1865 ; 137 since 1866 ; 150 since 1867. Thus 862, or 5°27 per 
cent., of the locomotives now running have been employed more 
than thirty years. 

Italy has, according to the Rhenish- Westphalian Gazette, ordered 
two torpedo boat destroyers at the Schichau docks in Elbing. 








Iron and steel works in Austria-Hungary have been pretty fully 





employed upon the week, the majority of the mills and foundries 
having sufficient orders on their books to secure a regular occupa- 
tion for some weeks ahead. Especially in the railway and engi- 
neering department considerable activity prevails, and the outlook 
is very favourable as regards fresh work. The Hungarian wagon 
factories have been fortunate in securing contracts for 2000 goods 
wagons for Austrian and Hungarian railway companies. 

Current prices are, for Styrian bars, 112 to 122 f1.; ditto 
Bohemian, Tio to 114 fi.; ditto Hungarian, 108 to 112 ti.; girders, 
111 to 125 t.; steel plates, 132 f1., in some instances 165 {1,; 
boiler plates, 150 to 180 fl.; all per ton free Vienna. Styrian pig 
iron is quoted 454 to 51 fl.; Moravian ditto, 42 to 50 fl. p.t. 

On the Belgian iron market both raw and manufactured iron 
continue in steady demand, and makers are, on the whole, well 
sold over the next couple of months, Prices, however, remain 
without appreciable improvement. A moderately active trade is 
done on foreign account. 

Coal and coke sell briskly on the Belgian coal market, former 
prices of 13f. p.t. for best steam coal and Ilf. p.t. for seconds 
being very firmly maintained ; ordinary house coal fetches 8f. p.t. 
The Belgian coke convention contemplates a rise in the prices for 
coke. 

The export in briquettes from Belgium to Switzerland has shown 
a considerable falling off lately, while German export to Switzer- 
land has increased. This marked rise in German export is due to 
the favourable development of the briquettes manufactured on the 
Upper Rhine ; in Gustavsburg, Mannheim, Maxan, and Strasburg, 
several briquette works have been built in the last few years, their 
annual output being estimated at 500,000 t. 

The French iron industry is pretty regularly employed, but does 
not present any novel feature since former letters. Prices have 
not changed upon the week, 

The following reductions in Russian tariffs, which the Russian 
Minister of Finance has finally succeeded in carrying through, 
may be considered as being of importance to the German iron 
trade to Russia:—(1) The duty on merchant vessels built abroad 
and destined to bear the Russian flag will be reduced from 
30 per cent. of the value, on 10 percent. (2) Machines and outfit, 
for merchant vessels to be built in Russian docks, may be imported 
duty free to Russia. (3) The duty on agricultural machines is be 
reduced 50 per cent. (4) All machines and implements required 
for the working of the gold mines in Siberia can, henceforth, be 
imported duty free into the Russian empire. (5) By the maritime 
route—northern ocean—agricultural machines and implements, 
olive oil, pit coal, and Chinese tea may be imported duty free to 
Russia. The above enactment will come into force on the 18th of 
September of present year for one year provisionally ; the Minister 
of Finance has, however, received permission to leave the above 
measures in force for four years. 

Among the reductions granted, that for agricultural machines is 
of special importance to the German iron manufacturers. Though 
German business in agricultural machines to Russia has been 
steadily increasing since the forming of the German-Russian 
Commercial Treaty, German export has not been nearly so good as 
it was during the years from 1880 to 1885, before the raising of the 
Russian duties. In 1880, for instance, Russia bought 67,442 4. 
(q. = 100kilos.) agricultural machines, &c., worth M. 8,583,000, from 
Germany ; in 1881 68,770 q., worth M. 12,921,000, and in 1884 
71,111 q., worth M. 50,420,000; while in 1895 only 54,873 q. 
agricultural machines and implements were imported from Ger- 
many to Russia. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 14th, 

WESTERN iron and steel mills are booking orders daily, some 
of them being for large amounts. Eastern mills outside of plate 
and structural mills admit a decline in business, just at the time 
when an enlarging volume was looked for. The pig iron restric- 
tion will act as a check toa general shading in prices. Bessemer 
furnaces are sold out, but furnaces on forge are soliciting trade, 
and sellers are ready to make any possible concession to secure 
business. The heavy requirements of factories and shops which 
serve the agricultural interests have been filled without the slightest 
improving effect on the market. Crop reports for the week have 
been very favourable, and prices of wheat have naturally declined. 
The marketing of this immense crop will be discounted. The con- 
struction of railroads is again attracting attention. The mileage 
now being undertaken is something over one thonsand miles, pretty 
well scattered over the South-West and North-West. The tribula- 
tions of American iron makers will be greatly reduced when the 
railway managers enter upon the policy of expansion and improve- 
ment which has been in contemplation solong. There is a gradual 
approach to that condition, but to name a date when the volume 
of business will represent this improved demand would be guess- 
work. The trade badly needs some stimulus. Prices incline to 
weakness. War orders donot count formuch. Shipyard material 
is being contracted for far ahead. The Pittsburgh district is 
remarkably well employed. Throughout the Ohio iron and steel 
districts great activity prevails, All iron interests of which 
Chicago is the commercial centre are prosperous, with the never- 
absent exception of low prices growing out of as bitter competition, 
perhaps, as the trade ever encountered, In this struggle the little 
concerns are suffering. The midsummer season is at hand, and 
the pressure of orders is not such as to enable manufacturers to 
name even fractional advances. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


CoLLrers’ strike continues, and there is therefore no quota- 
tions for either steam or house coal. Coal exports for week 
ending June 17th were:—Foreign, 4266 tons; and coastwise, 
7956 tons. Imports for week ending June 21st were :—Iron ore, 
1600 tons ;_ pitwood, 2332 tons ; old iron, 100 tons; pig iron, 870 
tons ; manganese, 2380 tons ; 816 loads oak logs. 

Pig iron: Scotch warrants, 45s. 10d. to 45s. 9}d.; hematite 
warrants, 50s. 3d., f.o.b. Cumberland; Middlesbrough No. 3, 
39s. 1ld. prompt; Middlesbrough hematite, 50s. 2d. Iron ore: 
Rubio, 13s. 6d. to 13s. 9d.; Tafna, 13s. to 13s, 3d. Steel: 
Bessemer steel tin-plate bars, £4 10s., delivered in the district, 
cash. Tin-plates: Bessemer steel, coke, 9s. 9d.; Siemens, coke 
finish, 10s. Pitwood, 15s. 6d. London Exchange Telegram : 
Copper, £49 17s, 6d.; Straits tin, £69 3s. 9d. 








At the offices of the Thames Conservancy, Victoria 
Embankment, on Monday last, an inquiry was held into certain 
complaints made by Mr, W. G. Stoneham, a member of the Berks 
County Council, representing the Windsor Castle Ward. Sir 
F. Dixon-Hartland, M.P., presided. Mr, Stoneham, who explained 
that he appeared on his own behalf, and that of the dwellers in 
the whole of the Thames Valley, and not as representing the 
Berks County Council, made five complaints. In effect they were 
that the Conservators had, without due notice, taken away the 
head and tail gauges, and had erected new gauges at Boveney and 
Teddington, the object being to raise the level of the river, so as 
to enable vessels of larger draught to use the upper navigation. 
It was urged that the effect of these changes, made in order to 
avoid the necessity of dredging, had been to add to the flood risk. 
Mr. Gough, the secretary, explained that since 1897 the gauge at 
Teddington had been read from 15°55 above Ordnance Datum, 
instead of from the zero point, as formerly, and this accounted for 
the apparent discrepancy noted by Mr. Stoneham. The chairman 
announced that the Court would report to the Conservancy, who 
would deliver their finding publicly at noon that day fortnight. 
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THE HOLDING POWER 

Prok, FRANK SOULE has madean extensive series 
of tests at the University of California to deter- 
mine the relative holding power of nails driven in 
Douglas spruce and redwood timber, The results 
obtained were presented in a paper before the 
fechnical Society of the Pacific Coast, and 
pub lished in the February Journal of the Associa- 
tion of Engineering Societies. The tests confirm 
in a general way the results obtained by Prof. R. 
(, Carpenter at Cornell, and given in a paper 

before the American Society of Mechanical 
Engineers, June, 1895 —Raihoad Gazette, July 5th, 
1395. The conclusion formed from Prof, Soule’s 
experiments are as follows: 

], Cut nails for the same area hold better than 
wire nails, 

2, The holding strength increases with the 
length of the nail, but not according to any simple 
~ 

The pointing of the wire nail adds about 
100 per cent. to its efficiency. If slightly more 
pointed than they are made at present, the 
holding power would be increased. 

4, Pointing the cut nail adds 33 per cent. to its 
efficiency, but it increases the tendency to split 
To avoid splitting, the taper side only 
If wedged on 


OF NAILS. 


the wood, 
of the cut nail might be wedged. 
all four sides, it holds best. 

h, Cut nails driven with wedge across the grain 
are only about 80 per cent. as strong as those 
driven with the wedge parallel tothe grain. This 
fact does not accord with practice in driving, 
probably on account of the greater tendency to 
— the wood, 

A nail is three times as strong when driven 
into the side of a beam—that is, across the grain 
as it is driven into the end of it ; that is, parallel 
to be grain. 

The holding power of nails increases with 
time in the case of redwood, It is asserted by 
some that the tannic acid rusts the nail and thus 
increases its holding power. It is probable that 
this effect would be extended over a few months 
only, after which the further rusting of the nail 
would weaken it. The effect of time in case of 
cement nails does not seem to be great, and is 
only slightly greater in case of wire nails, but is 
very considerable for cut nails. 

The tests show that all these nails lose 
holding power with time when driven into Douglas 
spruce. This probably may be accounted for by 
the small lateral adhesion of the fibres in this 
wood and their gradual yielding to the wedge 
action of the nail. In other words, they pinch 
the nail less and less with time, but it seems 
unlikely that this diminution would continue 
indefinitely. 

9. In redwood a cut nail holds slightly better 
than a wire nail. 

10. In Douglas spruce the cement nails are 1°3 
times stronger than the wire nails. 

A cement nail is slightly stronger than a 
wire nail when driven into redwood, but the 
difference in strength is small, 

12, Under shearing stress cut nails are 14 times 
stronger than wire nails. There seems to be no 
difference in the resistance of the nails to shear 
in using blocks of Douglas spruce or of redwood. 

13. When nailing cleats to a block, the 


stress, whether a few large nails are used, or more 
small ones. The superiority, if any, is in favour 
of the larger nail. 

14. The cut nail holds 1°33 times better in 
Douglas spruce than in redwood ; the wire nail 
about the same in each, with a slight superiority 
in favour of redwood. 

The holding power of a nail is not directly 
proportional to its surface in contact with the 
wood. In determining the relative holding 
powers, the stress per unit area has been employed, 
but, as far as possible, nails have been taken as 
nearly alike as practicable, so as to eliminate the 
error introduced by this method. 

16, In drawing a nail, the pull seems to reach 
a maximum shortly after the nail starts. 

17. In case of a wire nail, the applied stress 
increases gradually ; of a cut nail by jerks and 
starts. The decrease of holding in wire nails after 
reaching the maximum is gradual, while in cut 
nails it falls off suddenly. Hence, a cut nail is 
not as efficient in holding together pieces of 
timber subject to vibration as is the wire nail, 
for the former is more easily loosened, and, being 
partly withdrawn, loses much of its strength. 
This results from the fact that the major portion 
of the resistance comes from the wedge sides of 
the nail. 

18, Cut nails are more likely to split Douglas 
spruce, and wire nails to split redwood. 

19. in shearing a cleat from a block to which it 
is nailed, a maximum resistance is obtained for a 
cleat the thickness of which is two-fifths of the 
length of the nail used. This agrees closely with 
the practice of using a nail about 24 times the 
length of the thickness of the thinner piece nailed. 

20. A slight roughness on the surfaces of a nail 
is S advantage, 

. The cut nail is more efficient when driven 
into ‘Douglas spruce, but the wire nail is more so 
in redwood. This fact bears out the theory as to 
the manner in which a wire nail holds. The 
lateral pressure of the redwood fibres is greater 
than that of the fibres of Douglas spruce, on 
account of the closeness of the grain of the red- 
wood, it having thirty-nine annular rings to the 
inch, as against fourteen for the spruce; and 
this holds true, notwithstanding that the red- 
wood is softer than the spruce, 

The general conclusion from the tests is that 
for most uses and under most conditions the cut 
nail is superior to the wire nail. 








CoAL Deposits ON THE UprER ZAMBEsI.—-The 


same | 
area of nail in the wood will hold about the same 





British Vice-Consul at Chinde, the port in one of | 


the mouths of the Zambesi, describes 
report for the past year the efforts now being 
mais to develope a large and valuable coalfield 
discovered on the Upper Zambesi. The existence 
of these great deposits had long been suspected 
by the Portuguese ; but they attracted serious 
interest only quite recently, when the rights over 
the district were pose by the Oceana Com- 
pany, which took steps to ascertain the quality of 
the coal. The result was so satisfactory that 
cegeuents are now being taken down to 
Chinde by almost all steamers visiting Pete, 


THE PATENT JOURNAL. 
Condensed from ‘‘The Illustrated Official Journal of 
Patents.” 

Application for Letters Patent. 

*,* When inventions have been “communicated " the 


"name and address of the communicating party are 
printed in italics. 





10th June, 1898. 


12,975. PLeasurg Raitways, W. D. Pitt, Kingston-on- 
Thames, 
12,976. Carr ArracHMENT, F. Holland, Bristol. 


N77. Sac LE SADDLE Pap, G. W. Collins, Wanstead, 





12,979. 


Race Game, 8. B. Cope, London, 


12,980. Paper Bac Macuines, F. Layfield, Burnley. 

12,981. BicycLe Sranps, T. E. and J. W. Holden, 
Burnley. 

12,982. WeicHinc Instruments, 8. H. Barritt, 
Burnley. 

12,983. TirE Removers, W. Burton and W. Kendrick, 
Nottingham. 

12,984. Loose Puuteys, J. Mills and H. A. St. Clair, 
Manchester. 

12,985. Game, J. Porie, Glasgow. 

12,286. OveEN Grates for Partours, T. Hopkins, Bir- 
mingham. 

12,987. Dress Fasrenines, G. F. Spittle, Birmingham. 


12,988. Doors for PuppLina FuRNAcEs, R. Osborne, 
Birmingham. 

82,989. AXLE-BoxEs, H. M. 

12,990. Ex'rractina Ott 


Stork, Bradford. 


Jaorawala, Manchester. 
from Wootten Yarns, J. 











12,991. Spring Hus for CycLe Wuaeexs, J. H. Green, 
Ve sbury. 
Bouse Fastener, E. Overend, Dublin. 
Lawn Screens, A. E. Wynn, Harrogate. 
. Hanpves, E. L. Liley, Liverpool. 
5. WureLs, J. W. White, Liverpool. 
Junction Traps for Sewers, E. A. Green, 
eds. 
2 Securinc Type, R. Allen and J. Davies, Man- 
che ster. 
12,998. Lamps for ACETYLENE Gas, J. Major, Man- 
chester, 
12,999. FEEDER for PrintinG Macuines, W. Carter, 
Glasgow. 
13,000. PREVENTING SuRFACE WaTER ENTERING WELLS, 


D. MacDougald, Dundee. 
13,001. SET-sQquaRE and Prorractor, 
Bedfordshire. 


G. Phelps, Luton, 


13,002. CLEANING Finre, J. E. Bott, G. Bromley, and 
J. Boydell, Manchester. 

13,003. APPARATUS for STEERING SuHips, J. W. Ray, 
Liverpool. 

13,004. Dkoporisinc Drains, KL. Underwood, Bir- 
mingham. 

13,005. Improvep Foot and Bep Warmer, A. Capper, 
Burslem. 

13,006. Joinrs and Connections, H. Stanbridge, 
London. 

13,007. Drivinc Cycies, G. Hales and A. E. Paulsen, 
London. 

13,008. Cranes, H. W. J. Cheftins, London. 


13,009. Recerracies, F. G. Johns and W. J. Gilchrist, 
London. 

13,010. Extecrric Arc Lamps, The British bg ea? 
Houston Company, Limited.—(R. Fl ming, Unite 
States. 

13,011. Evecrric Arc Lamps, The British Thomson- 


Houston Company, Limited.—(H/. C. Tnited 


States.) 


Spon ne ¥ 


13,012. Execrric Arc Lamps, The British Thomson- 
Houston Company, Limited.—{(. BE. Harthen, United 
States.) 

13,013. BeLti, Wedekind and Co., and N. P. Hibbit, 
London. 

13,014. Puorocraru for Movina Opsects, F. E. Hoff- 
man, London. 

13,015. SEAT- WHEELING Macuines, A. Whitehead, 
London. 

13,016. StreTcHER for Top Boors, T. W. A. Beckett, 
London. 

13,017. TexTi1LE Mareriat, W. G. Heys... David, 
France.) 

13,018. Removine Mup from WuHereEts, E. LB. Watson, 
London. 

13,019. APPARATUS for Dryinc Hops, T. H. Nash, 
London. 

13,020. INpuctrion Coits, W. J. le Couteur, London. 


13,021. Dynamo W. J. le Couteur, 
London. 
13,022. Paper ArTICLES, M. LL. Jonas, London. 


13,023. Lerrer-Boxes, W. H. Manning, London. 


and ACCUMULATOR, 











13,024. Hotpinc BicycLies in Vans, G. Wales, 
London. 

13,025. Freep Device for Separators, H. J. Haddan. 
(Aktiebolaget Separ i Sweden.) 

3,026, CycLE TIRES, H. +. ae Swindon. 

13,027. River for Burrons, W. C. Player and A. V. 
Bayliss, Birmingham. 

13,028. APPLIANCE for MAKING Drain Pipes, J. 
Hamblet and I. Parkes, Birmingham. 

13,029. GENERATING ACETYLENE Gas, F, A, Jackson, 
London. 

13,030. Apparatus for MoisrentnG Air, G, Delebart, 
London. 

13,031. WATER-TUBE STEAM GENERATOR, A. Langton, 
London. 

13,032. TRANSFORMING YEAsts, A. Denaeyer, London. 

13,038. Suips, C. A. Chappell, London. 

13,034. CONTROLLING the FLow of Liquip, A. P. Swan, 


Bandon, Co. Cork. 


13,035. SHiELD for Saws, F. W. Golby. Alaterre, 


8. 


G. 





13,036. PHoroGRaPHic Apparatus, R. Sanson, 
London. 
13,037. Lamps, The Spiral Globe, Limited, 


E. Parker, London. 


and B.C. 


13,088. Enastic Tires and Rims, W. F. Williams, 
London. 
13,039. HorsgsHogs, H. H. Lake.—(B. Wesselimann, 


Germany. 
13,040. Morors, W. Poltavtseff, London. 
13,041. Taps, L. E. Cowey, London. 
13,042. Tap, J. G. Walliker, London. 
13,043. Gins for TREATING F1BREs, G. 

London. 

18,044. PATTERN CARDs, 
and W. Schelling, Siit 


E. U. Huckaby, 


W. P. Thompson. 
rland. 


(J. Riiegg 





13,045. Currine essen, C. H. Reynolds and A. 
Wormleighton, London. 

13,046. Currine Paper, H. Jackson, Manchester. 

13,047. Enarnks, H. and W. Hildebr and, and A. Bruck- 


mann, L iverpool. 


18,048. GrinpiNo Toot, K. E. Ljungman and O. Unden, 


London. 

13,049. Propucine Wuerets, K. E. Ljungman and O. 
Unden, London. 

13,050. Locktne AppLiances for BicycLes, G. Brown- 


ing, Manchester. 






| 18,051. MatcH Macurnes, W. E. Cook, Liverpool. 
13,052. Box FasTENERS, . Sayre, Liverpool. 
13,053. ALCOHOL MaNvuracturRE, A. C, Fils, London. 
5 SOIN-CONTROLLED MECHANISM, R. Noa, Live 


in his | 








%. T. and J. G. Glover, 












13 1056. PLATE Cutter, J. F. Cadell, London. 

13,057. TuBEs, Heimann and Co., London. 

13,058. Boot-TREES, G. Rudolf, London. | 
13,059. PuUNcTURE-PROOF TiRES, A. Leguillier and A. | 





Deliniowes, London. 
18,060. Narts, W. C. Page, London. 
13,061. DecoraTING Giass Panets, L. Mondron, 


London. 
18,062. SrEAM Traps, J. E. L. Ogden, London. 
13,063. ENVELOPEs, S. A. A. Stenberg, New York. 


Ea 


11th June, 1898. 


13,064. Dott, J. MeL. Jones and J. C. Chandler, 
London. 

13,065. Srrinc Envetope Opener, R. Simpson, 
Sheffield. 

13,066. VARIABLE Drivinc Gear, D. Smith, Wolver- 
hampton. 

_ TRawL Wixcu Warp Guipgs, J. R. Smith, 
Hull. 

13,068. Revolving Tomp_er Latrcu, W. Webb, 
Penarth, Glam. 

13,069. StkAM GENERATORS, Sir C. 8. Forbes, Bart., 
London. 

13,070. GENERATION Of ACETYLENE Gas, Sir C. 8. Forbes, | 
Bart., London. 

13,071. Murries, W. Dall, Glasgow. 


13,072. PREVENTING Fracture IN Steam P1pss, G. 
Smith, Stockton-on-Tee 





13,073. Sewinc MACHINES ‘for Boors, W. H. Dorman, 
St fford. 
13,074, CHANNELLING MacuHines for “oorTs, W. H. 


Dorman, Stafford. 

13,075. TappInG Barres, W. Davis, Manchester. 

13,076. BicycLe Racks for Raitway Brake Vans, R. 
W. Pound, Malvern. 

13,077. TumBLerR Larcu with Fasreninoa, 
Penarth, Glam. 

13,078. METAL SHEARING 
Manchester. 

13,079. SprinNinG Frames, F, 
Malvin, Manchester. 

13,080. Sicnat for Tramcars, &c., A. H. Wormald, 
Sheffield. 

13,081. IRon Go_r CLuss, W. 8. Storie, Glasgow. 

3,082. Tar: ge! VaLves, J. Saaw, Huddersfield. 

13,083. Puzzir, J. A. Hawkins Halifax. 

13,084. PNev son Tires, A. McKay, Bradford. 

13,085. PENHOLDER, A. B. Bell, Norwich. 

13,086, Neck ries, G. E. Ridgway, Manchester. 

13,(87. Looms for Wravine, T. Potter and De C. 
Manchester. 

13,088. INDExING Macuines, G. C. Marks.—(S. NV. Webb, 
United States.) 

13,089. INDEXING 
United States.) 

3,090. Spanner, T. 

13,091. CuRTAIN-ROD BRACKETS, A. 
Bond, London. 

13,092. Rotter Bearinas, E. Jones, London. 

13,093. SounpinG Boarps for Pianos, W. 

Tunbridge Wells. 


W. Webb, 


Macuixe, B. Wesselmann, 


H. Clarke and A. 'T. 











Davis, 


Macuines, G. C. Marks.—{S. N. Webb, 
Archer, Newcastle-on-‘Tyne. 
Deacon and T. 


Reading, 





13,094. urtInc Loose Driving PuLLeys, K. Wid- 
mann, Glasgow. 

13,095. CLasp for TRESSES, M. Beissel, Germany. 

13,096. Ho_per for Hat Corps, A. Breese, London. 

13,097. Packinc Rine for Steam EnGInge CYLINDERS, 
Bell's Asbestos Company, Limited, and H. P. 
[botson, London. 

13,098. SAPONIFICATION of Fatty SuBsTaNnces, L. 


_Riv iére, London. 

3,000. EARTHENWARE Pipgs, J. H. Sutton, London. 
13,100. Brakes for VeLocipEpEs, G. Singer, London. 
13.101, CurTAIN Key Rrvos, W. H. Lister, London. 
13,102. Humrprriers, H.S. Batliwalla, Manchester. 
13,103. Cycte CHain AbJustMENT, W. Radford 

A. E. Tomlinson, London. 

13,104. IonrTIoN Bopy for Gas Licuts, H. H. Bohndel, 


and 


London. 

13,105. Rope Fisre, G. A. Williams and W. E. 
Buckley, Liverpool. 

13,106. Carpinc Enotnes for Corton, J. Williams, 
Manchester. 


13.107. CycLes, A. Denton, Liverpool. 

13,108. RerriceRators, T. Molinard, Liverpool. 

13,100. MEASURING MATERIAL in Butk, P. B. 
Liverpool. 

13,110. AuromaTic ScagEs, P. B. Clarke, Liverpool. 

13,111. LessENING Concussion in the SaUTTING 
Doors, E. B. Watson, 

13,112. Lockinc Devices for 
London. 

13,113. Houprrs for INCANDESCENT Lamps, F. Hughes, 
1 ondon. 

13,114. Boouss for Veutcves, I. A. Timmis, London. 

13,115. Ammunition CarriaGe, D. M. B. H. Cochrane, 


Clark, 


of 
London. 
BicycLes, F. Mosley, 





London. 
13,116. Conpuctors for ELectri¢ 
(C. A. von Welshach, Austria.) 
13,117. Motor Veuicies, A. J. 

France.) 
13,118. LUBRICATORS, 
Maschinenfabrik vorimals 


Germany.) 


Lamps, O. Imray.— 
Boult.—(J. Fiankel, 
Bielefelder 


Company, 


A. J. Boult.—{The 
Durkopp and 









13,119. Bicyctes, F. Hanson and R. 8. Scarborough, 
London. 

13,120. Fiy-catcHinG Device, J. A. Moore, London. 

13,121. Evecrricat AccumvuLaTor, H. W. Cobb, South 
Croydon. 

13,122. Parcet Cire for Bicycies, F. L. Tomlins, 
London. 

3,123. TreaTine STEEL, L. Budzinski and B. Schou- 
waloff, London. 





O. Venter, 


and E. 


13,124. TREATING THREADS with Liquips, 
London. 

13,125. CoIN-FREED APPARATUS, 
Hungerbiihler, London. 

13,126. INCANDESCENT OIL 
London. 

13,127. Marcus, C. 8. Bailey, London. 

13,128. Games, J. Shipway, London. 

13,129. Encines, J. F. Bennett, and H. 8. 
Moorwood, neffield. 

13,130. ENcines, J. F. Bennett 
Moorwood, Sheffield. 

13,131. Fenpers, H. E. Newey, Birmingham. 

13,132. Pens, F. Durward, Birmingham. 

13,133. CLEARING Liquips, The Anglo - Continental 
Gold Syndicate, Limited.—( W. Rothe, Gerimany.) 

13,134. TREATMENT Of MINERAL PuospHares, Electric 


E. Brun 
J. and M. 


C. 


Lamps, Hersey, 





and T. P 











and H. 8. and T. P. 





Reduction Company, Limited. —(W. T. Gibbs, 
Canada.) 

18,135. CLosinc the Doors of Ovens, G. Hilgenstock, 
London. 

13,136. Bicrcves, P. A. Renaux, London. 






13,13 Houper for CarRyING Carpons, G. W. de 
Tunzelmann, London. 

13,138. HANDLE Bar for VELOciIPpEDEs, M. J. Fenemore, 
London. 

13,139. RepuctnG Friction in AxLes, T. W. Wedlake, 
London. 

13,140. Game, H. G. T. Glazebrook, London. 


13,141. PRESERVING ARTICLES of Foop, J. Heinle, 
London. 

13,442 BicycLeE Brake, L. Remondy and P. Hallot, 
London. 


13,143. KINETOSCOPES, C. Ralegh, London. 

13, 144. ENGINES, . Harfiela, London. 

, NGERS from a STATIONARY 
Sraaeg, A. Vietor, London. 

s, T. Coventry, Manchester. 









| 13,1 








13,147. Loapinc Heavy Guys, Sir W. G. Armstrong, 
Whitworth, and Co., Limited, Sir Andrew Noble, 
and C. H. Murray, London, 

| 13,148. ProsectiLes, A. N. Whitney, London. 

13149. GENERATING pbetaems Us, T. C. Lecea, 
London. 

13,150. Knire Houper for CHAFF-CUTTING MACHINES, 
K. T. Sandreczki, London. 


13,151. OrnGaNIc Propvcts for SEA-WEED, A. Krefting, 
London. 

152. Jornt for Rartway Rats, J. Grimme, London. 
| 18,153. PowrrR Loom, F. Meyer, Germany. 

| 18,154. EyreLetine Corsets, M. G. Brown and P. G. 
| Whyte, Glasgow. 








| 13,12 Pu mps, F. Edwards, London. 
13,156. Jornts for the TuBEs of CyciEs, R. Felsche, 
London. 
| 13,157. CARD-SHUFFLING APPARATUS, A. Meisner, 


Le don. 


— CLosina Tins, &e., H. H. Lake.—(B. Cevolani, 





Italy.) 
8,159. Frrrmnes for WATER-GAUGE TuBEs, W. Waller, 
London. 


|*%5 18 


B. | 








13th June, 1898. 
13,160. SigNALLING on Raitway, G. Wood and W. Mills, 
Mane hester. 


13,161. ELecrrnic Switcnes, H. 8. Verity, Birming- 
ham. 
13,162. TakINGc PuHotoGrapus, C. Wray and H. J. 


Oulton, Bradford. 
13,163. Device for FLusnine Cisterns, E. H. Parkinson, 
Bradford. 


13,164. Propucinc Coke Gas, P. Naef and R. S. 
Garton, New York. 
13,165. Propuctnc Coke Gas, P. Naef and R. 8. 


Garton, New York. 

13,166. Brake, R. Lewty, Manchester. 

13,167. BLack Corron Dyesturr, A. Bang.—{Dah/ aad 
Co., Germany.) 

13,168. WATER-CLOSET CISTERN, 
Hertfordshire. 

13,169. MICROMETER CALIPER, F. 
London. 

3,170. Presses, C 
Trent. 


N. Lines, 


Be 


St. Albans, 
ssonand W. O'Brien, 
Newark-on- 


and W. Stephenson, 


13,171. Asu-pir Doors, F. T. Murdoch, Belfast. 

3,172. BicycLte Brake, J. T. Williamson, North 
Shields. 

13,173. Steam Turpines, N. G. K. Husberg, Stock- 
holim. 

13,174. WeaTHER Screens for Venicies, H. P. Miller, 
London. 

13,175. Sprinc Huss, C. Inwood, Gravesend. 

13,176. Hockey Sticks, E. 8. Gooddy, Llandudno, 
North Wales. 

13,177. MANUFACTURE of Iron, E. Banner, Bir- 
mingham. 

13,178. Lasts for Boors, T. Brining, Leeds. 

13,179. Fotpinc Boxes, E. Fairweather, Norwich. 

13,180. Spgep InpicaTor for Cyc es, A. Brown, St. 
Andrews, N.B. 

13,181. INFLATING PNEUMATIC TirEs, W. A. Acheson, 
London. 

13,182. Pistot for Squirtinc Water, G. Reinmann, 
Berlin. 

13,183. THe YANKEE FLy Trap, C. H. Gane, London. 

13,184. CLeantnc Boots with Liquip, W. Frost, 


Worcester. 

13,185. VAPORISING INFLAMMABLE OiLs, W. Donaldson, 
London. 

13,186. PRESERVATION 
London. 


of ArticLEs, M. E. Melsom, 


13,187. Uppers of Boors, J. A. Bown and W. T. Blunt, 
London. 
13,188. Tires, A. Brindley and G. Lister, London. 


13,189. CycLes, G. W. McGeorge and A. St. C. Buxton, 
Paignton, Devon. 

13,190. Wrencues, E. T. Phillips, London. 

13,191. Jans, F. Marsh, Hoddesdon, Hertfordshire. 

13,192. Motor Bicycies, J. Hugties and W. Owen, 
London. 


13,193. SEcuRtNG PaRcELs to Bicyc.es, A. 8. Williams, 
L ondon. 

13,194. Ourpoor Execrric Licutinc, G. Wilkinson, 
London. 

13,195. PHoToGRAPHIC DEVELOPER, J. Hauff, London. 

13,196. BEARINGS APPLICABLE to SPINDLES, J. Stone, 
London. 

13,197. Pyeumatic Ti: es for Bicycies, F. D. Smith, 
London. 


13,198. Cuarr Cutrer, S. H. Deningand A. M.Phillips, 
London. 

13,199. Cycte Supports, J. C. 
Walke, India.) 

13,200. RasP- CUTTING MacHINEs, J. 
London. 

13,201. Azo-pyEs, C. D. Abel.—{(Th« 

‘ir Anilin-Fabrikation, 
2. REDUCING Ox1DES to SuB-OXIDEs, G. 

sondon. 

13,203. Banps for Harness for Drivinc MacnuINERY, 
E. Oldenbourg.—(La Société de la Bourse de Commerce 


Chapman.—(C. .V. E. 
A. McHardy, 
Actien-Gessell schajt 


Germany. ) 





Bischof, 








de Paris, France.) 

13,204. EEDLE Cases, O. Rollmann and F. Borgartz, 
London. 

3,205. CLorn Boarp, W. P. Thompson.—(K&. W. Gage, 


United States.) 


13,206. Scaes, B. J. B. Mills.—(B. F. Wattson aad L. 


Sandjerd, United States.) 

13,207. Printinc Macuines, L. U. Gill and A. G. 
Bradley, London. 

13,208. Execrric Arc Lamps, W. J. H. Jones, 
London. 


13,209. Extraction of Rerractory Goup, W. H. Hyatt, 
London. 


13,210. ELecrric Heaters, R. Lundell, London. 
13,211. Ramway Switch Boxess, E. W. Coughlin, 
London. 


| 13,212. Swrrcnes, E. W Coughlin, London. 


13,213. GeaRinc for BicyciEs, &c., T. J. Harper, 
London. 

13,214. Cycies, J. Mengel, London. 

13,215. CYLINDRICAL RoLLER BEarinos, J. E. Lawrence, 
London. 

13,216. UNLoapING Su1ps, J. Roberts, London. 

13,217. Marcu Sares, W. H. Hooker and H. H. Farrier, 
London. 

13,218. SappLxs, W. Brockmann, London. 

13,2 Matrress Cask, A. Axien, London. 

13,220. Woven Drivinc Bgrines, W. 
London. 

a Bicycie Rest, E. A. le Gros, Karachi. 

». AUTOMATIC JUDGING Mac nine for CycLe Rac ES, 


Kopcke 








*p. M. Justice.—(A. L. Baird, New South Wales.) 
13,223. AvuToMaTIC PLACER, P. M. Justice.—(A. L. 
Baird, New South Wales.) 
14th June, 1898. 


13,224. CLosinc Seams of Meta Canisters, W. Waller, 
London. 

13,225. Liquip FILiime 
London. 

}. Brus, E. Hoyle, Worsley, near Manchester. 

227. HAIR-DRESSING "APPLIANCES, A. F. Johnson, 

"Mancheater. 

.228. Propettine Cycies, A. G. Brookes.—{(J. A. 
Little, United States.) 

13,229. CreEaM Separator, S. Moorhouse and 8. W 


Apparatus, G. Gilley, 








North, Leeds. 
13,230. Fire Escapr, G. Lucas and G. B. White, 
Dublin. 

13,231. Leap Pencits, G. Whyte, St. Pierre du Bois, 
Guernsey. 


13,232. Caicre Carsipe, B. H. Thwaite and H. Allen, 
London. 

13,233. Borers, 8. 
Limited, Halifax. 

13,234. Looms, E. Rollingworth.—(@. 
United States.) 

13,235. Horse Cotuars, J. Parry, Manchester. 

13,236. TRACTION Enaings, J. H. Mann, Leeds. 

13,237. Dress Suspenpers, J. Durie, sen.,and J. Scott, 
Glasgow. 

13,238. Botrie Stopper, E. 
13,239. ELECTRO-PLATING VATS, 
Hall, Birmingham. 

13,240. Extract of Meat, E. Dresen, 


Fox and Hartley and Sugden, 


F. Hutchins, 


Manchester. 
Manning and H. 


Smith, 
Ww. 


Leicester. 


13,241. TREATING Too. Briaprs, J. McKay, Monk- 
wearmouth, Sunderland. 

13,242. PxHorocrapHic Cameras, J. E. Thornton, 
Altrincham. 

13,248. SHARPENERS for Perncits, F. Parkinson, 
Leicester. 


Bristol. 
B. B. Frieden- 


A. R. Rallison, 
MACHINES, 


13,244. Castors, 

13,245. BorrLE-STOPPERING 
wald, Liverpool. : : 

13,246. Linotype Macuines, R. A. Slean.—(7. Cahill, 
United States.) 

13,247. AXLE Bearine, J. Liddle.—)A. J. Weil, United 
‘State 2.) 

13,248. GLass Panes for Wrnpows, 
Glasgow. 

13,249, Faprics, G. A. Moses, Glasgow. 

. HALTER, A. E. Bishop, Bristol. 

TRANSMISSION of Power, F, 

""Basoeier. 


0. E. Winger, 





J. Jackson, 
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13,252. Rattway Lives, J. H. Lord and S. Harrison, 
Roe hd: ule. 
3. Game, C. L. 


Clauder, London. 








. Avromatic Conveyors, G. M. Wheeler, 
ndon 
Apparatus for FormMiInc a Gas, D. Clegg, 
sondon. 
13,256. Tuses, T. Y. Kinne. London. 
: VenTILaTors, C. Ellis and F. H. Street, 
London. 
13,258. Exvectric Cowmunication, A. T. Brown, 


London. 
3,259. Micrometers, W. Schooling, London. 
-MANUFACTURING APPARATUS, F. Schuman, 


H. 









13,261. Ovrer CeLts of BatTrERIEs, Jobben, 

London. 
2. Wests, G. W. Bullen, London. 

3. Prat, E. Rischgitz, London. 

4. Preumatic Trrgs, J. Buckland, jun., 

5. Toots, H. G. Kotten, London. 

36. PyeEumMaTic TrrEs, U. P. Smith 

ndon. 

a. ———— Macurinss, W. Black, 

JLOVE Fasteners, H. H. Lake. 

ted States. 

». Looms, H. H. Lake.—(Uriecrsal Loom Company, 
United States.) 

18,270. Guns, E. C. Hodges, London. 

13,271. Vatvrs, W. Ruston, T. J. Haile, and H. Sherras, 
London. 

MortisinG Macarnes, D. Barnsdale, London. 

. ELECTRICAL-DISTRIBUTION SysTEMs, The British 
Thomson- Houston Company, Limited.—(C. P. Stein- 
metz, United States.) 

13,274. ELECTRICAL-DISTRIBUTION Systems, The British 
Thomson-Houston Company, Limited.—(C. P. Stein- 

tz, United States.) 

. Provectites, T. R. R. Ashton, London. 

Tanks, J. McCammon. London. 

Bripces, H. Schofield and O. P. Macfarlane, 

ondon. 








London. 


and T. Kane, 








London. 
WS. Richard- 





a 








78. Revotvinc Currers, G. W. Cook and M. 
ubbard, London. 

13,279. Saris, R. Rhoné, London. 

13,280. HousgeHo_p RecisterR of Dairy Wants, 


F. H. V. Brooks, London. 








13,281. Cycre Front Fork Crown Heaps, R. W. 
Smith, Birmingham. 
: . Cooitne Fiutps, 8. H. Berry, London. 
3. PyrRoBetucin, J. Wheeler, London. 
34. SECURING WIxpows, A. Yates, London. 
13, 85. Game, S. Benson, London. 
Removine Mup from CycLie Trres, E. M. 
ndall, London. 
13, SaHIg_p for KryHoves, W. Reinhard, London. 
18,288. Devivery Mercuanism for CIGARETTE Ma- 
cures, P. A. Newton.—(The Ainerican Tobacco Cou- 


pany, United States.) 
13,239. Organic Propucts from Sga-weep, A. Kreft- 
ing, London. 
13,290. Srkam Encrne Governors, W. P. Thompson. 
”. Spacke, United States.) 
4 VeNETIAN IRONWORK, 
”. R. Baird, United States.) 
Gas Motor, W. P. 
tbry and More! and Aad 
BrRICK-CUTTING MACHINERY, 
ondon. 
3.294. WaTERPROOF GARMENTS, 
i. e- ~ Manchester. 
5. Toys, J. C. Martin and W. R. Wynne, London. 
296. GoLtF Batis, A. H. Youngand F. E. Macmahon, 
. ondon. 
13,297. Tires, P. Jensen.—{(The Milicavk 


Kaa ~-proof Tire Company, United States 
y 


W. P. Thompson.— 
2 







Thompson.—(La Sociéte 
é Blondeau, Frane 


R. D. Workman, 


I. Frankenburg and 





Patent 








) 
J. Eaton- 








13 Wiruprawinc Dust from BrRusHEs. 
shore, London. 
Etectric StartTinc Apparatus, H. W. Head- 





aan jun., 8. Clark, W. Papineau, and A. A. Harris, 
London. 

300. SuapeEs or Covers, C. C. Bruff, London. 

. FILTERING ashlee G. Florack, London. 

















3,302. Cask - wv BortLes, A. Pfeifer, W. M. John- 
sen, and J. Jorgensen, Barto 

13,303. CasH RECEIVER and InpicaToR, F. Parer, 
London. 

4. Evectric Arc Lamps, A. M. Arter, London. 

3,305. ConpENsING Apparatus, G. F. Redfern.—(H. 
Schapista dt, Germany.) 

13,306. Apparatus for PLayinc a Game, G. 8. Parker, 
London. 

13,307. Rerarsinc Skirts in Position, C. Neyroud, 


sondon. 





13,308. ELectRo-THERMIC INcUBATOR, A. E, Greville, 
London. 

13,309. Eac Cups, G. A. Brookes, London. 

13,310. Giass-warE, F. O'Neill, London. 

13, “yess GavuceE for MEasuRING WaTER, E. S. Prentice, 


A London. 





. Evectric INCANDESCENT Lamps, O. H. Michael- 
‘ 1, London. 

BicycLeE Driving Gear, J. F. A. Farfan, 
ndon. 


314. Tovacco Prpgs, A. J. Boult.—(La Société Vuil- 
see “ld aad Stravas, France 
13,315. Dev ELOPING PHOTOGRAPHIC 


worth and C. Urban, London. 





Fitms, C. M. Hep- 





13,316. TELEPHONE INSTALLATIONS, J. L. Lara, London. 
3,317. Musk Susstirutes, H. E. Buryess, London. 
318. Heat Accumu LATOR for Borers, P. A. Boulan- 
‘ger.- (W, Kournezop?, Russia.) 
15th June, 1898. 
13,319. Vaporiser for Ort Enotes, F. 8. Streeter, 


, F. S. Streeter, London. 
: Bott, T. E. May, Brighton. 
8 POLISHING Paste, A. Swift, London. 


13,332. Puriryina Iron Org, W. J. Clapp, Birming- 
ham. 

13,333. WasHinac Macuines, 8S. Shepherd, jun., 
Shettield. 


13,334. SUBMARINE ToRPEDO Boats, C. Miller, Glasgow. 


13,335. CHuRNING Tuss, F, Lengowski and F. Kom- 
nick, Liverpool. 
3,336. Pneumatic Tire Arr-TuBEs, A. M. Linney, 





i. 
Coventry. 


13,337. Bric Ks, &c., N. Hindle and J. Warburton, 
Manchester. 
13,338. Tire for the WuHeris of Cycues, R. Parker, 


Manchester. 
13,339. CycLte Too. Baas, P. A. Martin, Birmingham. 
13,349. Werrinc MecHANISM of WravING Looms, W. 
Rodger, Glasgow. 
13,341. NostrRit CLEANSER, W. Richardson, Glasgow. 
13,342. PRESERVATIVE CoMPOSITION for Suies’ Borroms, 
H. A. Harvey, London. 





13,343. Cooxinac Appuiances, D. Gordon and T. 
MeMain, Stoke-on-Trent. 
13,344. Crear Cask, W. Gimblett and G. Richards, 
ath, South Wales. 





Baxter, Ontario, Canada. 
F. Pulda, London. 


13,345, 
13, S46, 


Nut-Locks, R. G. 
FIREPROOF FLoors, 





: Bucket, W. Brearley and J. Tomlin- 

AL aa WuistLe for Cycires, B. Musgrave, 
London. 

13,349. ATTACHING Pickers to Banps, J. Kippax, 
London. 

13,350. FasrENING for SLEEVE Links, F. W. Britton, 
London. 

18,351, Roap-EDGE TRIMMING MacHiInE, A. Hogg, 


Elgin, N.B. 
BEER MEASURE, 
ittens, Bristol. 


G. Morris, J. Harvey, and 8. 


352. 
3,352 





13,353. PRopELLING CycLes, J. R. Swift, St. Neots, 
Huntingdonshire. 

13,354. UMBRELLA CarrIER for Cycies, 8. F. St. J. 
Steadm in and Cc, ee Markhi am, London. 

3 c J . Townend, London. 





. BILLIARD TABLE einen REcORDER, M. Gallagher, 
London. 

13,357. BEVELLING GLass, J. West and H. J. W. Raphael, 
London. 





13, 358. Cycies, A. B. Cruickshank, London. 
. REELS for HoLpine TarReEapD, M. A. L. Thomas, 
mdon. 
13,360. .% ACHING Traces to WHIFFLE-TREES, P. Burg- 


land, F. R. Neumann, and O. Ziese, London. 
361. Su he Boars, L. W. Stevens, London. 
Driving Power of Cycies, W. A. Seymour, 





3,363, CARDING Enaryes, J. Shepherd and H. Hitchon, 

anchester. 

13,364. MouLpinc MACHINERY, 
Limited, W. Storrs, and W. 





’. Lang and Co., 
Ridyard, Manchester. 








13,385. Boots and SHogs, E. Heroux, London. 
3,366. Support for VELOCIPEDEs, S. Guest, London. 
13,367. Fish Foop Preparations, J. and G. Davidson, 





London. 
13,368. VELOCIPEDE Tor-CLip, E. Miall.—(H. G. 
w Zealand.) 

MILitaRy Firrines for VevLocirepes, J. L. 
kins, London. 


Bedell, 





13,370. Joint for Metat Tanks, R., J.,and H. Wilder, 
London. 
13,371. EXHIBITING ADVERTISEMENTS, W. P. Thomp- 


son.(S. Ullmann, Gerinany. 

13,372. PREVENTING the EscaPE of SEweR Gas, J. 
Donnelly and J. Milroy, Liverpool. 

13 yc _e Sappxes, J. E. Slack, Manchester. 

13,37 Motor- DRIVEN STREET VEHICLES, R. 
Liverpool. 








Egg, 


13,375. SHowrnc Hotes in Goir Liyks, F. B. Martin, 
London. 
13,376. Securninc Fencinc Wire to Stanparps, E. 


London. 


J. A. 





smethurst and — C. Greig, 
13, Toot for ExcavaTine Cuay, 


7. Olsson and 
D. N. Brims, London. 








13,378. RarLway DRaw-GEAR Apparatus, W. R. 8. 
Jones, London. 

13,379. VELOCIPEDEs, E. G. A. Staes, London. 

13,380. VeLocrpEpEs, O. E. Perrier, London. 

13,381. ReGISTERING Laps in CycLe Racks, H. R. 
Hume, London. 

13 382. ENveLopes, W. J. Bolam, Edinburgh. 

13,383. CoLLaretres, &c., A. Schwerzl, London. 

13,384. Rotary Motors, A. J. Boult.—(H. Chauden, 
France.) 


13,385. CycLE Pepats, J. B. Dunlop, London. 





13,386. Kttns for Firrnc Ceramic Goons, C. D. Abel. 
—(La Société Anonyme dex Faienceriea de Creil et 
Monteneau and E.G. Faugeron, France.) 

13,387. GENERATING ACETYLENE, C. D. Abel.—(P. 
Lipeke, Germany.) 

13,388. GINGER BEER, O'D. Grimshaw, London. 

13,389. PERFORATED Bricks, R. T. Hug shes, London. 


orf BALLs, L. Rassler, London. 

MovuLpinGc ALUMINIUM, F. Ge 0rge, ?_—e 

2. Web PRINTING MACHINES, G. 'C. arks.— 
. W. Wood, United States.) 

ELEcTROLYTIC APPARATUS, J. R. Wylde, J. W. 

aston, and the United Alkali Company, 
Limited, London. 

13,394. Sutps’ Sipe Licuts, E. 
and W. R. Hayes, London. 
13,395. TRANSCRIBING ABBREVIATIONS into FuLL SyL- 
LABLEs, P. B. W. Kershaw and H. Dundas, Lendon. 
13,396. ANALYSING Signs, P. B. W. Kershaw and H. 

Dundas, London. 
397. Auromotor Cars, W. J. Brewer and J. E. 
yper, London. | 
30RING MACHINES, F. von Erhardt, London. | 


13,390. FINISHING- 
13, 301. 








J. Preston, J. Gillies, 


13. 








13. 399. 










NG Brick, D. Griffiths, Pontypool, Mon. 
Traps, E. Ward and C. Toms, 





. BU 
24. STREET GULLY 


VENTILATING ELectric Motors, W. Hartnell, 


Drawine Rapriat Lives, J. Chapman, Leith, 


A. Reuss, Sheffield. 
H. Watkinson, Crook- 


. DrRictinGc Macutne, P. 
: STEAM Gungrators, Ww. 


Cat KING Suac KLE for CoLLiERY Trams, C. 


* i Cardiff. 
. Cramp for Picture Frames, E. F. Irlam, Man- 


“Apsustine CycLé HanpLe Bars, A. Watson, 


Birmingham, 





CONTINUOUS-CURRENT APPARATUS, M. Deri, 
London. 
16th June, 1898. 
13,400. AFFIXING BrooM-HANDLES, J. S. Lord, Man- | 
chester. | 
13,401. ExXHieiTInG ADVERTISEMENTS, H. R. Sutton, 
Reading. 
| 13,402. Vert Fastener, W. Pitfield and R. C. Goulder, 
M: anchester. 
13,403. Piston-RoD PackING, W. Sutcliffe and J. Horne, 
Bradford. 
13,404. Support for ELectric Lamps, J. Dugdill, Man- 
chester. 
13,405. CycLE WHEELS, R. McAllister, Glasgow. 


13,406. CaRBONATE Of IRON, C. Hoy, Glasgow. 


Hargreaves, Farn- 


STORING 

13,407. FLEXTBLE FIRE-ESCAPES, J. 
worth-in-Widnes, Lancs. 

13.408. AsH-cuRB for FIREPLACES, 
Holland, Birmingham. 

13,409. Borer, W. D. Mould, Birmingham. 

13,410. Bansos, A, O, Windsor, Birmingham, 


B. Addicott and G. 





4, END 











a Garment Hanaers, O. G, Goodman, Birming- 

nam. 

13,412. Mixina Yeast with Wort, E. A. Hamlyn, 
Manchester. 

13,413, VENTILATORS, 8. Saunders, Manchester, 

13,414. Sturrep Bar Fire Licarer, C. Hancock, 
Worcester 

18,415. Cyc E. J. Curtin, Bristol. 

13,416. Means for ApverTIsING, E. A. Butterfield, 
London. 

13.417. GEaR-cuTTING Macuings, J. W. Darling and 
H. Sellers, Bradford. 

13,418. CycLinc SHors, W. Lumby and J. Auty, 
Leeds. 

13,419. RotLeR Buiinxps for Winpows, J. 8S. Staines, 


Liverpool. 









13,420. Woven Piece Goons, E. Ogden and W. H. 
Fay, Manchester. 

13. . Sranparp for Measuring HeEwanr, W. 0. 
W "ili ams, Edinburgh. 

13,422. IRON BINDING for BRER Boxks, G. E. Gray, 
Sunderland, 

13,423. Cyc.es, J. Higham, Stretford, Lancashire. 

13,424. RecoRpING Apparatus, J. Lumb, Eiland, 
Yorkshire. 

3 LUBRICATING BEARINGS, J. Lumb, Elland, 

shire. 
13,426. Non-stipepLinc TREADs, J. W. Smallman, 


uneaton. 

13, 427. PHOrOGRAPH-WASHING APPARATUS, A. Lehmann, 
London. 

13,428. Brace, G. L. 


Woodson, Sheffield. 


13,429. Pirg Joints, J. Taylor, Potovens, near Wake- 
field. 

13,430. STRENGTHENING GLoves, G.  Tattersfield, 
London. 


13,431. CyciEs, 8. 

“Lo ndon. 
32. Pins, H. Rowlands, London. 

13, 433. WaTeR-EXTRACTION Apparatus, W. Houghton, 
London. 

13,434. AcruaTING LocoMOTIVE BRAKE, T. W. Griffiths, 
London, 

13,435. Winpows, S. Farnell, London. 

. Fenpers, J. H. Helliwell, Birmingham. 
RECIPROCATING PROPELLER, D. R. 
London. 

13,438. SEwaGE TREATMENT 


Kennedy, W. B. Beatty, and H. Lowe, 








Smith, 


A. Wanklyn and W. J 





Cooper, New Malden, Surrey. 

13,439. Hotpinag Cycuirs in Vans, S. H. H. Barratt, 
London. 

13,440. Petting ON Overcoats, J. Nicholson, 
London. 


13,441. Removine SuperFLuous Goutp Lear, J. Fisher, 
London. 
13,442. COMBINED 
London. 
13,443. ENcrines, W. 
13,444. PNEUMATIC 
Mortlake, Surrey. 


Jue and Can Opgengr, F. Palliser 


B. Rule, London. 


TiRE VALVE Freeper, P. Knowles, 








13,445. INFLATING TrrEs of CycLk WukE Ls, L. Stein, 
London. 

13,446. EXPANSIBLE Drain P vas, R. G. L. Burn, 
London. 

13,447. Drain Piuas, R. G. L., J. D., and L. A. Burn, 


London. 
13,448. Ci 





is, London, 
J. Manning, London. 
Davison and W. F. Reed 


sinc Jars, L. Lig 

13,449. WasHIna MACHIN 

13,450. FIsH-PLATES, M. 
London. 

13,451. Cuarrs, W. W. Tilley, 

13,452. Tupe MaNuFacturE, W. 
London. 





London. 


and J. J. Hardy, 

















13,453. Aromatic Compounps, H. E. Newton.—(Tii 
Farlenfabriken vorimals Friedrich Bayer und Co., 
Germany.) 

13,454. Sapp.es, T. E. Beck, London. 

13,455, Pens, J. Hardcastle, London. 

13,456. Carp Games, L. G. P. Thring, Guildford, 
Surrey. 

13,457. Pump, H. Beau, London. 

13,458. Prorectinc GkEAR WuHeELs, W. Jackson, 
London. 

13,459. Saticyiic Acip, B, Willeox.—{ Vereinigte Chinin- 
Jabriken Zimmer and Co., Gesellachast init leschrancktei 
‘Hastung, Germany.) 

138, 460. L aTugs, J. Wetter.—-(/J. W. voa Pittler, Ger- 


many. 

13,461. Evastic Tires for Cyc.e WHEELS, H. Schnepp, 
London. 

13,462. Curr Links, T. Morton, Birmingham. 

13,463. Liguip-suppPLyING Apparatus, T. W. Bloxham, 
London. 

13,464. WHIzzers, 
London. 

13,465. Evastic Tires for WHres, P. A. 
London. 

13,466. LuctrFER MATCHES, 
Liverpool. 
13,467. BEDDING, 
13,468. SystTEM 


H. Simon and 8. Leetham, 


C. de Sparre, 
and D. P. 


R. T. Maguire, 


T. E. 
of Tsiernony, L. T. 


Morris, Liverpool. 
B. Saunderson, 





OF VOL. 










London. 
13,469. Puzzitx Carps, D. Harper and J. P. Kinsela, 
London. 
13,470. Carp Box Manuracturinc, H. Wollheim, 
London. 
sas oe ioe Grass in Roors, G. F. Wright, 
idon 
13,472. KNIFE CLEANERS, S. Filer and D. T. Powell, 
mndon. 


Musica IxstruMeEnts, A. R. Breinl, London. 





4. Morors, J. R. Rickard, London. 
. Pree Cieaner, L. Carré, London. 
Composition for Branpinc, H. Gibson, 
yndon. 
13,477. Brusnes, E. H. Johnson and R. Lundell, 
London. 


ContTrRoLiinG Etectric Currents, F. H. John- 
son and R. Lundell, London, 

13,479. Motors, la Societé le Blon Fréres, de la Forest 
et Mans, London. 

13,480. PREVENTION of Down - 


London 


13,478. 


pDRAUGHTS, J. Whittle, 





SELECTED AMERICAN PATENTS. 


From the United States Patent Office Official Gazette. 


598,627. 
Pa.—Filed April 28 
Claim.—{1) The com ination in a four-cylinder 
single-acting engine, 6f ‘the casing, the cylinders 
arranged in pairs, the opposite cylinders being rigidly 
coupled together and-adapted to reciprocate laterally, 
pistons and piston-rods, and a crank shaft to which 





Steam Eno mB, C. H. Gifford, Philadelphia, 
1896. 





LXXXV. 


— 





the rods are coupled, so that the pistons and” their 
rods move with the crank shaft and reciprocate the 
cylinders, with valve mechanism controlling the flow 
of steam to and from the cylinders, substantially , as 
described. (2) Thecombinationinamultiple-cy linder, 


single-acting engine, of the casing, removable caps, eac), 








cap adapted to a section of the casing and having ways 
for the cylinders, steam passages in each cap, front and 
rear ¢ aps havin; g bearings for the crank shaft, cylinders 
adapted to reciprocate on the ways, a piston structure 
adapted to each cylinder, a crank shaft adapted to the 
bearings in the front and rear caps and connected to 
the piston structure, with valves actuated by thes | 
crank shaft and governing the flow of steam thr: 
the pass: and from the cylinders, substa’ _ly 
as described, . 
599,780. SupERHEATER, ron Grubinski, 
Russia. —Filed Deeein ad, 1896, 

Claim.—In asteam boiler, a superheater adjacent t) 
but separated from the boiler, flues connected to the 
boiler flues and passing through the superheater, 


(599,780) 





wes to 


J. 


oon 


Warsaw 





ny 








steam pipes enclosing some of the superheater flues, 
passages connecting said steam pipes with each other, 
with the steam dome and with the steam cylindu 
substantially as described. 


600,102. Locomotive, 8. M. Vauelain, Philadel phi: 
and J. Y. MeConnell, Darby, Pa.—Filed Maieh Sth, 
1897. 

Clain.—The combination in a locomotive, of a cross- 


driving axles, cranks therefor, 


600,102) 


head, ® pivoted lever 





a rod connecting the crosshead to the lever, a parallel 
rod connecting the cranks, and a rod coupled to the 
lever and imparting motion to the cranks, all of said 
connections being on a ventral line of strain, substan- 





tially as described, 














